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We're convinced...we've built the world's
finest amplifier in its class!

All 01 the .bo....,CIIP' th. 2002. 3K_A It 41<-UlTRA
.r. av.il.bI••, Tempo d•• Ie.. ,hroughout Ih. U.S

HOOf/Radio

Input C<CU<11 Cathode P, ,,,put mat(:h'ng <:oral'lS lor ma><Knum dn"" I'f\d Itnea"'y
Po.....,. Supply'~.,"" powe. suppoly . ,,1'1 solod .,ate rec1,I~ lor ",hable.

Iof>g ""m opet'ltoon ,
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2KD-5 desk model Irnear ampliler _. _Irgh ter. more compact and less
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wan PEP outpUt $1 595.00
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931 N Euclid, Anaheim, Calif. 92801 7141172·9200
Buller, Missouri 64730 816/679-3127
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needs of discriminating amateurs who want the very best
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many amateurs wou ld be satisfied with less power if they
could still ha.... the same high quality and dependability .
The 1 KD-5 fulfills that need beautifully .
• Quality that i. unmatched in any other lin••, in in class. Th"

same h igh s ta nda rds 01 e ngin••ring and con.ltuction as the
2KD-S and 2K-4A . Heavy duty c o m pone n t . guarant.. y..... 01
trouble fr... dependable performance .
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ilson...
has your needs well in hand.
Todav's Amateur demands rugged, rap id and accurate communi 
cat ions betwee n Hams in the know. Tha t's why th ey choose the
Wilson Mark Series of hand-held radios. With except ional quali ties
like these ... why not choose the most popular radio available
for yourself?

FEATURES
Advantages such as solid state circuitry, rugged Lexane case,
removable rear panel (enabling easy access to battery com
partment) and compact mini-size enhance the Mark Series
portable radio 's versa ti l ity, In addition , Wilson carr ies
a full li ne of accessories to satisfy almost any of your
requi rements.

SPECIFICATIONS
The Mark rad ios cfferre 144·148 MHz range . 6 Channel operation

• Individual trimmers on T X and AX xtafa s Rugged Lexane

outer case . Current drain : RX; 15 rnA, T X; Mark II : 500 rnA,

Mark IV : 900 rnA . A power saving Hi /lo Switch - 12 KHz

ceramic filter and 10.7 monolithic filter included · 10.7 MHz
and 455 KHz IF . Spurious and harmonics, more than 50 dB

below quieting . Uses special rechargeable Ni-Cad battery

pack . LED battery condition indicator . Rubber duck and

one pair Xtals 52/52 included · Weight : 19 oz. including

batteries . Size : 6" x 1.770" x 2.440".

OPTIONS
Options available, include Touch Tone Pad , CTCSS,
Leather Case, Chargers for Desk Top, Travel or Auto
mobile, Speaker Mike and large capacity, small size
batteries.

For more detai ls and/or the name of your nearest
dealer, contact : Consumer Products Division, Wilson
Electronics Incorporated , 4288 So. Polar is Ave. , P. O.
Box 19000, Las Vegas, Nevada B9119. Phone 702/
739-1931.

6~ Wilson Electronics ~ w"-r Incorporated
... S"....dle<Y o' R £ lO £NCV £UCT100N'CS. ' NC.
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1().GHZ RECORD EXTENDED
Not satisfied with hold ing the

world 's record for states worked
on the amateur l ().GHz band
(five), the record holders have
been working to extend It to six
.. . perhaps seven. The sixth
was worked, I'm glad to report.

It all started out last fall when
Chuck Mart in WA1KPS got in
terested in the Microwave Eng i.
neering Gunnplexers and got a
pair of them perking . The f irst
contact from New Hampshi re to
eastern Massachusett s was reo
lat lvely easy. Oh, it took us
about fifteen mi nutes to lind
each other while tuning one unit
and sweeping the general d irec
tion o f the h ill a bit over 50 mi les
away. Eventuall y, we lucked on
10 both the right frequency and
bearing and the contact was
solid.

Later, Chuck made an expedi
tion to a mou ntain in southern
Maine, also well over 50 mi les
away. Aga in it took a lot of tun
ing and turning o f the two
transce ivers before the contac t
was made. Both have to be on
the right channel and poin ted
very c lose to the right direction.
No dishes were involved at this
t ime - just t he Gunnplexers ,
w ith their li tt le wevec u toe
antennas.

Chuck then drove 10 Mt.
Ascutney in Vermon t, again
over 50 miles from my mountai n
in southern New Hampshire ,
Pack Monadnock. It is no acct.
dent that I have a drive-up
mountain within four miles of
the 73 o ff ices ... triers what at 
tracted me to this area when I
moved here, 17 years ago. I've
been a VHF and UHF nut right
from the earl iest days o f my
hamming, starting ou t on 2'12
meters, for those o f you who
remember that band. I ran a pa ir
of 76s with their bases slotted
for "efficiency" and was the ter
ror o f Troy (NY). That was before
WWll .. . forty years ago!

Next we needed to work New
Hampshire , so Chuck drove to
the top of MI. Washington and
we made it ... but that one was

tough. We were both freezing in
the cold winds, clouds were
sw irl ing around Wash ington,
and the transceivers were not
working well at all. In the lig ht of
later improvements, they had
never been working more than
marginally l But we did make it
for an excnanqe of cansrqns
and signal reports ... whew !
That was 106 mi les , with fau lt y
transceivers and no antennas to
boost the signal.

It took two tries to eet Rhode
Island, and we had severa l
frustrating failures with Con
nec ticut. Just as Chuck had the
transceivers working better and
a two-foot dish ready to use,
snow finall y b lanketed my
mountain and that was that for
the winter. When spring fina ll y
arrived, we tried to make it to
Connecticut again, with Chuck
even climbing trees to try and
get the few extra feet of height
needed. No go. Then we tried to
make it through from the New
York border . . . again a failure.
There was no strain when we
tested the system out between
the Pack and Mt. Greylock in
western Massachu sett s, but
the path to New York was just
not there.

Bigger problems call fo r
sterner measures. The Pack is
about 2,500 feet high and is
usually excellent for VHF con
tests. It has the benefit o f a to ll
road to the top . . . the very top
... p lus a fire lookout tower for
a few added feet. About 12
miles away is Mt. Monadnock, a
3,5(M).foot lump whose top ha lf
is all rock. This mountain has a
slight problem in that it is a 2%·
mile h ike to the top and the go
ing is not easy. I'm almost 60
years old , my primary exercise
is si tt ing at a typewriter all day,
and I have no business cl imbing
a 3,500-loot rock mountain. A
few days of skii ng dur ing the
winter helps a bi t , but does in no
way prepare one for hard moun
tain climbing .

Put into perspect ive, world
records call for that extra effort,
so I agreed to make the cli mb.

(

That was not one o f my belter
decisions. Chuck rounded up
his team of Steve K1KEC and
Eric WA1 HON and headed for
the bes t possible locat ion in
Connecticut ... near Somers. I
rounded up our summer tech,
Tim Daniel N8RK, and Sherry
and we headed for Mt. Monad
nock.

The first half was easy ... a
dirt road. The second ha lf was a
pain. There was no scaling of
rock faces- it was just a gruel·
ing climb up rocks for over a
mi le. It seemed to go on forever.
We'd see what looked like the
top just above us maybe 500
feet , but when we got there we
wou ld see another peak beyond
that. Sherry, who is used to
mountain climbing be ing like
walking up Stone Mountain in
Atlanta, said that this was be
tween ten and a hundred times
as difficult. Tim? At 17 years
old, he went up like a mountain
goa l.

When I finally arrived, pant ing
and a b it worse for wear at
the top, I was greeted by a cou
ple hams and a three-element
six-meter beam! They'd packed
40 pounds apiece up there fOI
some DXing on six meters, only
to find a maximum of six con
tacts to be made. It was Sunday
afternoon, with very l ittle ectrvr.
ty on six meters. There were a
couple dozen hikers, all looking
disgustingly fresh and rested .

Tim and I set up the 1Q-GHz
rig and aimed it in the direction
o f Connect icut , coordinat ing
the effort on 220-MHz simplex
and, on occasion, on two-meter
s implex. This was the easiest of
them all ... contact was made
almost immedi ately. Chuck's
group was using a two-foot dish
on top of a f ire tower and we had
the p la in Gunnplexer , but
mounted on a tripod this time
lor stabi lity. The signal strength
pin went right over full scale
and then off scale! The voice
was just like the other team was
right with us. We did get some
interference from the six -meter
team breaking through on our
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neck!

The cl imb down was not
much easier than going up. It
didn't take as much grunting
and st raining up through the
rough places, but it took a lot o f
care and knee-shaking jumps to
rocks. I was lame for several
days afterward wi th knee-cap
shock. The thought that Chuck
and his group might want to do
this allover agai n for another try
for the New York-New Harne
shire path went through my
mind with each and every rock
that I climbed down ... all one
damned mile and a Quarter 01
them.

Fortunately, t he day was
reasonably cool ... perhaps
around BOO ••. and beaulilull y
sunny. Visibility was only about
30 mi les in the haze, but then it
was a natura l haze caused by
the trees and not smog. There is
never anything but clean air in
New Hampshire.

The team down in Connecti
cu t didn't have to cope with
c limbing a rock mountain , but
they did have their prob lems.
Being considerably sou th of us,
they had much hotter weather
and suffered greatly Irom sun
stroke and heat prostration.
Steve became completely pros
traled in the back 01 their van
when the t ime came to di sas
semble their setup and carry it
down the tower. Oh, the agonies
we have to go through to be
come world cham peens.

BITING THE LIFERS
A recent leiter from Chapman

(ex-New England director) to
ARRL life members on ARRL
Foundation letterhead asked
fo r donat io ns to se t up a
$100,000 slush fund for HQ to
spend at Geneva this veer.

For some reason, nothing
was mentioned of the $100,000
fund which has already been set
up for just this type of use. I'm
reminded of the League saving
money for years to buy a new
neadc uart er a bu i ldin g . . .
money taken from the members
as dues .. _and then, when they
finally had enough money, run.
ning a build ing lund and conect 
ing the same money a second
time. And to cap that , they so ld
their old bu ilding for almost the
cost of the new building. That's
ma in ly how they built up that $2
mil lion-plus they have in secu
rities and banks.

It seems to me that this beg.
ging for more money calls lor
some Whistle-blow ing. They
seem to be try ing to make up for
the recent bad management o f
the League by asking for dona
t ions in the name of WARC.

The $1 00,000 is still carried
on the balance sheet of the
League in their latest annual
report .. _it is for " the defense
01 amateur frequencies:' That
would seem to cover WARe like

a glove. The fund was set up
years ago and has been used lor
undisclosed purposes and then
refunded by the League at the
end o f each year. It would seem
that members of the League are
ent itled to a deta iled account
ing o f the money spent from this
fund down through the years.
Any publicly held corporation
would have to account to the
shareholders lor such a myste
rious fund . .. particularly when
there is a serious Question
about it being used for the per
sonal benef it of League otft
cials. IRS, please note.

Ithink I join many members in
hoping that the League will be
more prudent at Geneva this
year. At the last WARC, they
had a huge suite in one o f the
most expensive hotels in town
and entertained lavishly. Throw
ing money around like that is
the Ugly American way and we
need friends, not resen tl ul
enemies.

To sum it up ... the AAAL
Foundat ion is in disgrace over
the resignat ion of most o f its
directors . . . a fact wh ich HQ
has refused to discuss or even
let members know about. They
already have $100,000 in cash
set aside for just such an event
as WARC, so the begging for
$1 00,000 more st inks. 11 you
have money to pou r dow n rat
ho les, I'm sure you can lind bet 
ter chari t ies than thi s one.

ARRL PROBLEMS
I see that the AAAL's central

Division convention was a
monumental flop .. . eight ex
hibitors and abou t 400 in atten
dance. The magic seems to
have gone out of AAAL convert
tions, and the ac tive hams are
staying away in record num
bers. Compare this to the Auan
ta Hamfest iva l, where, in spite
of the severe gasoline . short
ages, the attendance was only
down a bit from last year and
the exhibi t ha ll was packed
solid with exhibi ts and people.
Compare it wi th the St. Lou is
ham fest, w here a fi rs t -time
show filled the exhibit hall and
packed the hall with attendees.

What were the differences?
One was a matter 01 promot ion,
where At lanta and 51. Louis got
extensive promotion in both 73
and MICROCOMPUTING rnaq 
azines ... ads and editorial.
Another d ifference was t he
speaker program, where one
had no one of a controversial
nature not even of any sig.
ni ficance and the others had
speakers who packed 'em in. I
suspec t that the day is past
when you can pull in a good
crowd at a hamtest just by nat
ing it in OST.

OUTLAW RADIOS
A recent attempt to amend a

New Jersey law which prohibits
the use of rad ios i n cars

capabl e 01 receiving police
channels so that it would ex
empt ama teurs was vetoed by
Gove rnor Byrne . Someon e
should make it a point to ac
quaint the governor wi th the
l act s of rad io li fe and th e
rid iculousness of the whole
charade.

Maybe a few years ago some
t h i ng like this could be
leg is lated, but with the modern
scanners there is no way to
keep anyone who wants to from
receiving police channels. Like
guns. the laws only have an el·
fee t on the honest person.
Criminals carry guns and are
Quite capable of buying and us 
ing radios which will receive
police channels . . . and how
can a policeman know? Wilh
just about every other car sport
ing some sort of special anten
na, a car can be set up for CB.
for hamming. for any of a hun
dred special services .. _or to il
legally receive police channels.

If the police are looking for
jus t one more rap to lay on a
crim inal once he has been
caught, the ramifications for
hams and other honest users of
radios are much too great a
penalty to pay. Virtually every
mobile ham rig for VHF is Quite
capable o f being tuned to a
police channel. The scanners ,
wh ich are being sold by the tens
o f thousands, can get j us t
about every poli ce channel
there is , high- or rowoanc _..
and they are t z-vcn jobs, just
line for mobile use.

Will someone please bring
Governor Byrne up ou t of the
195Os? And perhaps someone
should alert the New Jersey
legi slature that making it ill egal
to have radios capable of receiv
ing police channels in cars is
not going to have any effect on
criminals ... it will only harass
non-criminals.

SPREADING THE WORD
One of the jobs that I feel a

national amateur rad io organ i
zation should do is lobby for us
on a national level. Th is
means organizing campaigns
which will ge t amateur radio
favorably into the media .. . ar 
tic les in na tional magazines ...
demons trations which are ccv
ered by television ... promot ion
o f ham act ivities dur ing emer
gencies, etc. In case there is
any doubt, we are not getting
such a service from any 01 our
national amateur rad io orcant.
zanons.

Ind ividual c lubs, in a lew in
stances, have been doing a f ine
job o f gelt ing pu bl ic ity , but
unless you are terribly isolated
from the general public, you
must be aware that most people
have no idea of the difference
between CB and ham radio. We
do need PRand we need it badly

Continued on page 148
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Ever wonder how a f ilm is produced? Here's the secret . . . team
work! (Photo by Bill Orenstein KH6IAF.)

Looking West
Bill Pill/ema/( WA6JTF
24854·C Newhall A vor.
Newhall CA 9 1321

The test t ime I went on a Fie ld
Day outing was in the early six
ties. I was a member of an orga
nization known as the Flalbush
Radio Club of Brooklyn, New
yort<, and we took to the hinter
lands of New York City. The
place was Prospect Park, wh ich
sits In the center of Brooklyn.
OK . .. so It wasn 't really the
hinterlands. II was fun, but
through the years the memories
of that outing grew fa int.

Since moving 10 Californ ia.
the closes t I have come to tak
ing part in a Field Day outing
was the t ime I went from club 10
club showing the PARe Field
Day film, Field Day 1972. In the
seven and one-hall years I have
been here, someth ing has
always come up to make me
miss Field Day. One year I was
out of town. another t ime I had
to work ... you know the story.
Well, th is year it all c licked. The
San Fernando Valley Amateur
Radio Cl ub was holding us
Field Day operat ion on a hill not
twenty minutes from my house.
I had film in my Polaro id in addi
t ion to 600 feet of Super 8 film.
Most important, I had the time
and the opportunity to attend.
The lure was overwhelming ...

If you have never experienced
a real Field Day operation,
you've missed something trn
portant. This is true gut-level
amateur rad io operat ion at its

best. It's you the amateur ver
sus the bands, the elements,
and the odds. To me, the whole
idea of Field Day is not whether
I win or lose, but rather the
cam arader ie that i s shown
among amateurs during such
an event. The San Fernando
Val ley Amateur Radio Club is an
excellent example of such tet
lowship.

Let me tell you a bit about the
SFVARC. It is a true amateur
radio c lub w ith members whose
interests go in many diverse
directions. Un like most clubs of
th is era, the SFVARC does not
own or operate a repeater, nor
does it ever plan to. In fact, a
few years back I offered them
such a dev ice and it was re
jected. It is not that SFVARC
members don't like repeaters
far from it. Most of the members
can be found operating the
myr iad of two-meter and 22Q..
MHz systems that abound in
th is locality. However, to the
SFVARC, a repeater is nothing
but a way of extend ing the com
mu nicat ions range; with over
300 operat ional z-meter repeat
ers in southern California, there
Is no need for yet another. So,
while most members do operate
VHF or 2-meter FM, they do so
using the existing relay teen
ities.

Rather than worry about run
ning a repeater, the SFVARC
looks in other directions. It does
such things as provide commu
nications for March of Dimes
watk-a-thons and work with

"Santa" at Christmas to help
bring Joy to child ren in
hospitals . The best way to
describe the SFVARC is to say
that they epitomize the concept
of an amateur radio club in the
truest and broadest sense.
Perhaps that is why Field Day
with SFVARC was so much fun.
There were about a dozen deer
cated people from the club
spending almo st tn trt y-stx
hours on a remote Ca lifornia
hi lltop enjoying each other's
company and their amateur
rad io hobby.They were fU lf ill ing
a dream that could only be tut
filled once a year. Being to
gether enjoying the experience
was the po int of their hilltop ex
cursion. I could only spend Sun
day w ith them, but it was well
worth it. My memories of the
past were rek indled and some
how I felt more like a " real ham."

A NEW MOVIE
Hollywood , wh ich has

brought you such epics as The
Poseidon Adventure, Two For
the Seesaw, Charlie , and other
great moments in cinema, is
now proud to announce another
achievement. The World of
Amateur Radio was produced
by a man I consider to be a true
ci nema art ist, Dave Bell W6AQ.
I am writing th is only an hour
alter leaving Dave's Hollywood
studio. We just screened the
first answer print of this new
film and the consensus is that it
is a superior work. With Dave
Bell as the film's producer, the
results were not surprising. In
my opinion, he is a genius in his
chosen profession. He knows
his business, knows how to get
a Job done properly the first
time out, and has the ability to
lead others in the proper direc
tion. Being ab le to work with
someone like Dave has been a

real honor and a truly rewarding
experience.

The World of Amateur Radio
is test-paced. relevant, and
covers most aspects of our
amateur radio world . NBC-TV
News correspondent Roy Neal
K6DUE is the f ilm's host and
chief narrator. There are con
tr ibutions from senator Barry
Goldwater K7UGA, Arthur God·
frey K4L1B, and Stu Gill iam
WD6FBU, and special appear
ances by Dick Van Dyke and His
Majesty King Hussein o f Jordan
JY1. The film was produced by
Dave Bell Associates for the
American Rad io Relay League
and it will soon be ava ilable
from the ARRL I am happy to
say that this is one time when
the Leag ue is truly serving the
amateur communit y; it should
be applauded for its fi ne work
on our behalf. Through the
cinematic expert ise of Dave
Bell, the ARRL is provid ing us
with the type of visual vehicle
we need in order to explain what
amateur radio is all about. As
this is written, the film pr int is
en route to Geneva, Swltzer
land, to be presented to those
who will be deciding our tu
ture - the de legates to the
World Administrative Radio
Conference.

The World of Amateur Radio
is our world, and now, thanks to
Dave Bell and the ARRL, we will
be able to share it with virtually
everyone. All who worked on the
project sincerely hope that you
will enjoy the fi lm. I have one re
quest: At present, only one print
of the film exists, and that print
is in Geneva. It will be a few
weeks before distribut ion prints
are available. Please do not con
tact Dave Bell Assoctatee or the
ARRL requesting the fi lm. In
stead, keep watching for ARRL
official bulletins, HR Report, the
Westlink Amateur Radio News,
and this column. All these
sources will let you know the
moment the film is ready for re
lease. While we wait , readers of
this column may want to start
recruiting non-amateur groups
for int roductory ta lks about
amateur radio, using the fi lm as
the focal po int of the meetings.
Whi le we amateurs wi ll enjoy
viewing it, it's far more impor
tant that the f ilm be seen by the
non-amateur general public . It
is time for the rest of the world
to discover us and our service
capabi lities . Therefore, it is ex
tremely important t hat the f ilm
reach as wide an aud ience as
possib le. Pub lic schools, publ ic
televis ion, civic groups, and
church groups can all be ap
proached. This is where you
come in. The film will do no
good sitting on a she lf .To be et
tectrve, it must be seen. Any
takers?

Conrin~on~ ' 53
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New OMNI SERI
Filters e Crowd

B

Model 545 Series B OMNI-A $949
Model 546 Series B OMNI-D $1119

Experience the uncrowded world of OMNII
SERIES B. See your TEN-TEC dealer or write for full
details.

Choice of readouts - OMNI-A for analog dial or
OMNI-D for digital dial; Built-in VOX and PIT
facilities; Selectable Break-In, instant or delayed
receiver muting; Dual-Range Receiver Offset Tun
Ing . ± 5 kH z or ± 0 .5 kHz; Wide Overload
Capa bilities . dynamic range typically exceeds 90 dB
and a PIN diode switched 18 dB attenuator is also
Included; Phone Patch Interface Jacks; Adjustable
ALC; Adjustable Sidetone; Exceptional Sensitivity;
200 Watts input to final with full warranty on final
transisto rs for lirs~ Ye:ar, pro-rete for 5 years; 100%
Duty Cycle for RlTY, SSlV or sustained hard usage;
12 VDC Circuitry for mobile use, external supplies
for 117/220 VAC operation; Front Panel Micro
phone and Key Jacks; Built-in 25 kHz Calibrator in
analog dial model; Zero-Beat Switch; " S"/SWR
Meter; Dual Speakers; Plug-In Circuit Boards;
Functional Styling. black textured Vinyl over
aluminum "clamshell" case, complementary nonre
flective warm clark metal front panel; Complete
Shielding; Easier-to-use size: 5~"h x 14V4"w x
14"d; Full Options: Model 645 Keyer $85; Model
243 Remote VFO $139; Model 252MO matching AC
power supply $139; Model 248 Noise Blanker $49;
Model 217 500 Hz 8-pole Crystal Ladder CW Filter
$55; Model 218 1.8 kHz 8-pole Crystal Ladder SSB
Filter $55;

OMNI owners note: Your OMNI can be converted to
a SERIES B model at the factory for just $50 (plus $5
for packing and shipping). The notch filter replaces
your present squelch control and provision is made
for the two additional optional filters; a partial panel
with new nomenclature is provided. Contact us fo r
details.
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NOTCH FILTER PERFORMANCE
ADJ USTED TO 1 kHz POINT.

,
kHO O 23.587

OMNI/SERIES 8 I-F RESPONSES
WITH STANDARD AND
OPTIONAL FILTERS.

'IiIri~~~~r~.~! 'l :~fi
EXPORT,~715 LINCOLH AVE., CHICAGO, ILL. 606-C6

The new OMNI/SERIES B makes today's bands
seem less crowded. By offering a new l-f selection
that provides up to 16 poles of filtering for superior
selectivity. And a new Notch Filter to remove
QHM. No other amateur transceiver we know of
out -perform s it.

NEW J·F RESPONSE SELECfION. OMNI comes
equipped with an excellent 8-pole 2.4 kHz crystal
ladder I·f filler which is highly satisfactory in normal
conditions. But when the going gets rough. the new
OMNI/SERIES B, with optional filters installed, pro
vides two additional special purpose I-f responses .

The 1.8 kHz crystal ladder filter transforms an
unreadable SSB signal in heavy QRM into one that
gets the message through . The 0.5 kHz 8-pole filter
provides extremely sleep and deep skirts to the CW
passband window which effectively blocks out even
the very strong adjacent signals.

Both of these filters can be front-panel switched in
series with the standard filte r to provide up to 16 poles
of filtering for near-ultimate selectivity. In addition, the
s tandard CW a ctive audio filte rs have three
bandwidths (450, 300, and 150 Hz) to give even
further attenuation to adjacent signals. In effect,
OMNII5ERlE5 B has six selectivity curves-three for
55B and three for Cw. That's true stare-of-the-art
selectivi ty.
NEW NOTCH FILTER. A variable frequency notch
filter in OMNI/5ERIES B is placed inside the AGC
loop to eliminate interfering carriers and CW signals
wi thout affecting received signals. Attenuation is more
than 8 "5" units (over 50 db) for any frequency
between 0.2 kHz and 3,5 kl-ia.
OMNI/SERIES B RETAINS ALL THE
FEATURES THAT MADE IT FAMOUS.
All solid-state; 160-10 meters plus convertible 10
MHz and AUX band posi tions; Broadband design for
band changing without tuneup. without danger;
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ARRL INTRUD ER WATCH
Our recent comments can.

cerning the "woodpecker" and
other unauthorized encroach
ments Into the amateur bands
seem to have unintent ionall y
opened a Pandora 's Box of
com pl a in ts directed at the
ARRl·sp on sored " Int ruder
Watch" program. Now, before
you groan and say, " Won' t
those guys al 73 Magazine ever
g el tired of blasting th e
ARRL?" , let me assu re you that
Dallas Is a long way from Peter
borough and that the editor of
this column has been a l eague
member for over twenty years
and has no axe to grind wit h the
ARAL. The purpose is to simply
find out what is going on in the
Int ruder Watc h program and to
determine if it is doing t he job it
was created to do.

If you have had any recen t ex
pe rience wit h t he Intruder
Watch program, ei ther good or
bad.jet us know. Since negat ive
opinions are most often voiced,
we are especially interested in
receiving reports of positive re
sults as a direct result o f this
program. To keep everything
aboveboarc. tettere postmarked
Newington or Peterborough will
not cou nt.

If you' re wondering what all
thi s has to do with OX, try work
ing some on 40 meter SSB.

NOVI CE CORNER
Now that you have sw itched

to UTC time for logging DX con
tact s and making out OSls (you
have swi tched, haven't you?), it
is important to remember to at
ways advance the dale at 2400
UTC. a Sl managers report that
th e most common m istake
made in filling out OSl cards is
neglecting to advance t he date
at the proper time.

That same error can easily
cause you to miss a sked of a
OX net. Suppose you read in this
column that a sta t ion you need
has a schedule w ith his OSl
manager at OOOOZ on Fr idays,
but when you show up Friday at
the scheduled time, no one is
there. The reason no one is
there is probabl y beca use
YOU' re 24 hours late. OOOOZ Fri
day is exactly the same time as
2400Z Thursday. In Texas, for tn
stance, OOOOZ on Friday is 7 pm
Thursday CDST. It's easy if you
Just remember that 2400Z is
midnight and the date always
advances at midn ight.

HEARD ON THE BAND
Dave Schoen N2KK and Scot·

ty Meadows K5CD are planning
an extensive series of opera
tions later this year In the Indian
Ocean and African areas. The
pl an is to operate tndepen
dently from some areas and
then join forces for the im
portant ones. Dave wi1l leave
the States in mid-November in
l ime to set up in J28 Dj ibouti for
the CO WW CW Con test. From
Dj ibouti hewil l head over to FR7
Reunion Is land to beg in a long
series of Ind ian Ocean efforts.
Ini tial plans call for stops a t
368, 3B7, and 3B9. He is a lso
looking at possible FH8, 068,
FR7IG, and FR7/J operat ions,
as well as some of the more rare
East African countries. Dave is
a professional photographer
and his assignment will be to
photograph the area for tourism
promotion . Scotty, who has cp
erated from TI8, 5A, 7P8, and
9H1, will join up wi th Dave after
their plans have firmed up. Early
hopes are for better than
100,000 osos tota l for the op
eration. We should have more
news on this one next month
along with the suggested aSl
routes.

Reports continue to surface
on some rea lty big gun efforts

later th is fall aimed at one or
more of the following areas:
701 Yemen, VS9K Kamaran,
8Z4 Neutral Zone, or SY1 Mt.
Athos. Mt. Athas and the Neu
tral Zone seem to be the betting
favorites.

KH6lW showed as expected
from Kure Island with a good
si gnal to stateside. OSl to
Richard Senones KH6JEB,
95-161 Kau opae Place, Mil ilani
Town, Hawaii 96789.

According to the McN ish
Uncoln and Sargen predictions,
the sunspot max imum will oc
cur In November of th is year hll·
t lng a smoothed high of 156.
After that, a gradual decline wl1l
begin, bring ing the June, 1980,
fig ure down to around 145.
There wil l be good times for the
deserving DXer for severa l
months yet.

A new country emerged from
the Pacific Ocean on July 12th.
The name is Kiribati and it was
formed from, among others, the
Gilbert I s l a nd s , the lin e
Is la nd s , and the Phoeni x
Islands. C hr ist m as Is land ,
covering 124 square miles, is
the largest island in the new
country. The total land area of
Kiribat i is 264 square miles
scattered across two million
square miles of Pacif ic Ocean.

5N0DOG is Dave Guthrie,
formerly K40Xl5N0 . Dave' s
se tup there in Nigeria includes
a T8-82O, an Alpha linear, and a
TA-33 up 50'. He also has SSTV
equipment and has promised
un lim ited activity. Dave has
moved around qu ite a bit, hav
ing formerly signed HS1ADV,
OX3BO , KG1FR, KG6AOU ,
Kl 7ARl , TF2WBV, and KC6BO,
to name a few. OSL to W4FRU,
4640 Ocean View Aven ue,
Virginia Beach VA 23455. SASE,
of course.

Slim recently advi sed us of
his upcoming llinerary. He will
be signing AG8U from the
Belden Congo (OSl to C0AX),
and then is off to the Ind ian
Ocean where he will be signing
FR0ZE w ith C0LD handling the
conf irmations. I hope you will
be ab le to add these new ones

to your l ist.
The nonprofit Nort hern can

fornia DX Foundation elected
new officers recently and the re
sults were as follows: President
- John Troster W61SQ, VP
Bob Ferrero W6RJ, Secretary
Merle Parten K6DC, and tree
su rer-Vi nce Ch inn . Don
SChliesser K6RV, who has head
ed the Foundat ion for several
years, stepped down as Presi
dent but wil l continue on the
Board of Directors.

Lem Nash WA4YVG, who pre
viously s igned N OO and VOOI N,
is now signing IKH2 and has
set tled in for an 18-month sti nt
on Guam. Any of these cans can
be OSled via W4Xa, 102
Schoolfield Drive, Danville, vrr
ginia 24541 .

The following bit of editorial
comment was recently making
the rounds on twenty meters.
You CW types will probably
have to explain it to you r SSB
brothers. " DX l ists, DX li sts, DX
li sts, RAH. Three dits, four dits,
two dits, DAH."

W10UN was in India recently
and visi ted the Bangalore Radio
Club. He reports that hopes
there still run high for some
possi b le Lacc ad ive ac tion
before the year is out.

IG9BVS and IG9DMK were on
Lampedus Island. a Sl to 12BVS
and 12DMK.

8J3ITU ran off some 20,000
contacts during lTU week. The
OSLs are oversize and will be
going out via the bureau. II
you' re in a hurry , you might try
send i ng a large SAS E t o
JH3DPB.

From time to time you will
hear an overseas station com
plain that lRCs are not accepted
in his country. Just becau se a
post office c lerk does not recog
nize an IRC, it does not mean
they are invalid there. IRCs are
legally good in all countries,
with no exceptions. 11 you are
having problems getti ng IRCs
accepted, write to the loca l
postal authorities. Do not take
the word of a minor window

Conrinued on". 152

Kris FB8XV and his station on Kerguelen Island. Kris has handed
out many ne w country con tacts from this rare OTH.

12

Scenic view of lush Kerguelen Island. FB8XV says there is no lack
of fem in ine companionship as there is a girl beh ind every tree.



WHEN QUALITY COUNTS .
COUNT ON OPTOELECTRONICS FOR STATE-OF-THE-ART,

TOP QUALITY FREQUENCY COUNTERS AT PACE SETTING PRICES.

NEW Model K-7000 [K it]
NEW Model 7010
NEW Model 8010

7 Digits
9 Digits
9 Digits

550 MHz
600 MHz
1 GHz

5 79.95
5145.00
5325.00

Note: Model K. 7000 is a~aj lab le " K IT FOAM " only. Ol hel' model. factory assembled only. M odel K·7OC(l
requires ."e-70 Adapter (1-& 951 IOf 115VAC Op8falion, AC Adapters are included with the other model•. See
chart below lor NI.cAD Batlery Padl Opt ion, etc .

ALL MODELS HAVE MANY STANDARD QUALITY FEATURES INCLUDING:

• ANODIZED ALUMINUM CASES - PROVIDING RF SHIELDING

• 1 MEG AND 50 OHM INPUTS - WITH EXCELLENT SENSITIVITY

• AUTO DECIMAL PLACEMENT AT Hz AND MHz

• AC·DC or NI-CAD BATTERY PORTABLE OPERATION

• FULL YEAR 100% GUARANTEE (PARTS ONLY ON K-7000 KIT]

• NBS TRACEABLE CALIBRATION

• MADE IN U.S.A. • COMPACT SIZES: 8010 - 3" H x 7'12 " W x 6'12 " 0

K.700011010 = 1 ~ " H X 4 11.. " W x 5 '14 I t 0

7010/7010.1
600 MHz
9 DIGITS

8010/8010.1
1 GHz

9 DIGITS

K-7000 KIT
550 MHz

579.95
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·Has preciSIO!'l (O.lPPM) TXCO lime Base

Enjoy the great looks and ruggedness of the RF shielded metal case. Di scover unsurpassed quality throughout for years of
trouble free operation. Call or write for additional Information or quick delivery of your order.

~@~@ELECTRONICS. INC. ~ o, .. PHONE ORDERS~
~ 5821 N.E . 14th Avenue, Fort Lauderdale, Florida 33334 .,. (305) 771-2050 ~
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I INTERESTING METHODS I
The artic le by Jerrold Swank

W8HXR, " Compac t Beams for
20 or 15," in the July, '79, issue
prov ides some interesting
methods of compacting HF
beams.

Swank's method of feeding,
however, may cause consider
able exasperation to anyone
who attempts to duplicate his
results, or who picks up the tid
bit about using a quarter wave
length of RG,59IU as a quarter
wave transformer prOViding a
2:1 step-up ratio and later at
tempts to apply the principle to
a similar feed problem.

Swank states , "I used a
quarter wavelength of RG-59/U
as a matching section from the
driven element to the RG·81U
coax lead-in. I guessed that the
beam impedance would be
about 20 Ohms, and this would
raise it to 40 Ohms."

His first guess was probably
close, but his guess about what
the quarter-wave RG -59/U
matching transformer would do
missed by a country mile. The
2O-0hm feedpoint agrees c lose
ly with published data in several
books by Orr and the ARRL
Antenna Book, where driven ele
ment-to-director spacing ap 
proximates 0.11 wavelength
spacing . Swank's 20-meter
beam with an 8-ft. boom would
provide this condition.

However, a quarter-wave
matching transformer of RG
59/U (73 Ohms), will only provide
a 2:1 step-up ratio where ZS =
106.07 Ohms and ZR = 53.035
Ohms. These conditions are not
met, since he estimates ZR to
be 20 Ohms.

Given that his feedpoint
resistance does, in fact, con
form to textbook data, what his
quarter-wave matching trans
former of 73-0hm coax wi ll do is
transform the 2D-Ohm ZR up to
266.45 Ohms, presenting then a
5.124:1 mismatch to the !52·0hm
RG-8IU feeder.

This can be proven mathe
matically by the standard
quarter-wave transformer equa
tions: ~ = Z02JZR and ZO =
J ZR ,where ZO = charac
teristic Z of line, ZR = resistive
termination, and ZS = input Z
of the line.

From the equations, we can
also calculate the correct ZO to
provide the desired match be
tween 20 Ohms (ZR) and 52

Ohms (ZS), the nominal Z of the
RG-81U feeder. For these imped
ances, the ZO should be 32.2
Ohms, which is not a standard
coaxial line. It can, however, be
accomplished by using parallel
quarter-wave sections of RG·
591U or RG-59BIU, connecting
both braids and both center
conductors in parallel. This will
provide an equivalent line with
ZO of 36.5 Ohms (75 -;- 2), a
value close to the ideal. To cal
culate the mismatch into the
RG-81U using such a trans
former, it is necessary to refer
again to the equation: ZS =
Z02JZR; ZS = 66.6 Ohms.

Impedance mismatch be
tween the RG-8!U (52 Ohms) and
the quarter-wave transformer
ZS(66.6 Ohms), being a function
of the ratio of these two values,
then becomes 1.28:1 , obviously
a very acceptable value and a
substantial improvement over
the mismatched condition pre
sented by Swank's quarter
wave of RG-59/U.

This then raises a question
about how Swank obtained an
swr measurement of 1.5:1 at the
lowest point This would make it
appear as though the quarter
wave of RG-59/U was transform
ing a ZA of 68.32 Ohms to a Zs
of 78 Ohms, since RG-8!U ter
minated in a 78·0hm load would
operate with the 1.5:1 swr he in
dicates. With a parasitic ele
ment spaced only 0.11 wave
length from the driven element,
a leedpoint res istance of 68.32
Ohms would be much higher
than normal, unless the ete
ments were severely detuned.
While this is possible, it is much
more likely that his indicated
1.5:1 swr is simply incorrect.
This can be verified by adding
another length of RG·81U be
t ween the feeder and swr
bridge. The chances are that the
swr will then change, indicating
that neither the 1.5:1 value nor
the second value obtained pre
sent a true picture of what the
mismatch actually is.

My purpose in writing this is
twofold-first to correct the er
ror in the article, since Swank's
assumptions about the quarter
wave transformer were totally
incorrect and may lead some
one astray, and second, to
demonstrate that his original
guess of a 2D-Ohm teeopornt re
sistance may also have been in
error.

Before applying any method
of improving the impedance

SACRIFICE

With mixed feelings, r wish to
inform you that, in a drive to cut
down my subscription list to
something commensurate with
my time to read, I am renewing
your magazine and sacrificing
the comparably laudable Scien
tific American and Mother Earth
News. Yours has more circuits.

I have successfully resisted
becoming a ham for some 35
years, and now that I am parttel
Iy deaf (the National Semicon
ductor LM389 makes a dandy
heartna-ald amplifie r chip,
though), It's unlikely that I'll
ever succumb. I'm a longt ime

Continued on page 156

penses authorized for 1974, the
minimum of those checked!

Another very interesting fact
turns up when looking lor the
expense accounts authorized to
the President. The 1979 Board
(1st) meeting authorized Mr.
Harry Danna's an amount not to
exceed $10,000 " for 1979."
Looking at the Minutes again, I
can't find any authorization for
Mr. pennate for the years 1978
and 1977. (Isn't that strange?)
He was authorized $7,500, "for
1976," though. Apparently noth
ing was authorized for 1975 and
1974. Question: 11, indeed, as I
suspect, the President did re
ceive expense authorizations
for the years 1978, 1977, 1975,
and 1974, where were they hid
den???

The above "gravy trains" are
being financed by the member
Ship through an increase in
dues in 1977 to $12 a year, and
again in 1979 to $18 a year. It is
no wonder that they are finding
it difficult to increase the memo
bership in the ARRL at these
rates,

A most significant item
(Minute #74) in the Minutes of
the January, 1979, Board meet
ing, makes me very suspicious
of financial f inagling in New
ington. Mr. Holladay made this
motion that the General Man
ager (Baldwin) be directed to
publish the League's audited
financial statements in OST.
This motion was amended by
Mr. Price (at whose instigation?)
to have the ed itor of QST
directed to remind members
through " League Lines" of the
availability upon request of the
League 's audited financial
statements. The amended mo
tion was adopted, over the op
position of Mr. Holladay.

It is no wonder, with all the
"tutus" available, that the Direc
tors and the President are not
desirous of rocking the boat by
asking for an investigation of
blatant dictator management of
the ARRL in Newington.

Byron H. Kretzman W2JTP
Hunt ington NY

1'-- 1

IMINUTES

A li ttle research of the
Minutes of the ARRL Board
meetings the past six years has
turned up a few Interesting
facts and raised a few ques
t ions, all of which might be the
subject of a future editorial : ex
pense accounts of the Directors
and the President of the ARRL.

Naturally, being in the Hue
son Division, I took a look at the
expense account of this Divi
sion Director. It looks like this:

Now, I work for the State of
New York, traveling extensively
throughout the state (not just
the Hudson Division), with an
occasional extra trip to Harris
burg PA or to Washington DC.
My expenses include lodging,
subs istence, plane fare, airport
limos, taxis, and car rentals. My
expenses for any year haven't
come anywhere near the Hud
son Division Director's ex-

'rctar
Authorized Increase Received

1979 $4,000. $(nole) $4,000. + ?
1978 3,500. 3OO.Q1 3,8OO.Q1
1977 3,000. 204.30 3.204.30
1976 3,000. none 3,000,00
1975 3,000. 36.23 3,036.23
1974 2,500, none 2,500.00
Note: The increase in euttiortzatlon to

a Director comes at the Board
meeting the following year.

match, it would see m logical to
actually measure the feedpoint
resistance. Two of the regular
advert isers in 73 offer
economical equipment for this
purpose: MFJ's MFJ·202 RF
Noise Bridge and Palomar Enqi
neers' RX Noise Bridge. Both
will indicate feed point resis
tance in addition to the reso
nant frequency, eliminating the
need to " guess" what these
critical characteristics might
be. To hang a matching system
on an unknown feed point resis
tance is kind of like scooping a
handful of pennies into a bag,
then saying that by removing
20, only 52 will remain.

Robert G. Whe aton W5XW
San Antonio TX

The chances are that my feed
line was not a real half-wave
multiple. Anyway. the simplest
solution would be to use a pair
of 59/U coax cables in paral/el,
which would be 37.5 Ohms. The
length required is only about 10'
10", and this would give a
match of 1.4:1.

The alternative would be to
use no matching section, which
would give a match of 2.6:1, and,
if necessary, trim the feedline
for a match or use a small L net
work.

I wrote the article mainly to
give hams ideas on how to
make beams with the materials
at hand. 'apologize for the error.

Jerro ld Swank W8HX R
Wash ington Court House OH
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Up To 15% Discount
on

TRS-SO's
"BUSINESS SOFTWARE"

MICRO-COMPUTER SPECIALIST

LARRY OWENS

COMPUTER CENTER

MINI MALL-DOWNTOWN SHOPPING CENTER
.... M95 CAIRO, GEORGIA 31 728

912-377-71 20

********************

ALL THE FAMOUS NAMES- TRANSClIVERS-AMPLlFIERS- ANTENNA$- TOWERS

Give us a try before you buy • Call JimTitus
a OiVISIOl1 of TREVOSE ELECTRONICS. INCI 4033 Brownsvrtle Road. Trevose. PA 19047

FREE UPS SHIPPING
ON PREPAlO ORDERS

""=I~__ I k...,:-..:.J 215-357-1400
THE SMART CHOICE IN

Now with three exciting new features:
REPEATER CONTROL

• Long Distance Calling
• Autodlallng
• Remotely selectable

timeout limits

Bearear 250
Only $269.00 plus $5.00 U.P.S. shipping.

Quantity discounts available !

Order toll free (BOO) 521·4414
or (313) 994·4444. Circle C5 on reader's
service card for a free catalog or write us
at Box 100 2, Ann Arbor, M ic higan 481 06

4~OMMUNICATIONS
"ELECTRONICS'· ~C5
********************

IMAGINE A CONTROLLER _
SO VERSATILE It pro...ld" lour diller.
ent cl.,," of output luncll ons In .ddl
lion to.ulopetch end re ...e rse l ulopa tch.
SO RESPONSIVE It .-nds thirteen
MorN cod ded mnseges to keep you
tully' Informed. Messl glSlIke BZ II you
Iry to I ccns I busy IIUtopatch line.
SO ADVANCED II UNS microproces
sor Mchnolog y .nd non·fllslng digital
tone decoding.

SO PERSONALIZED thlt mlny
lellures ere euatom progr.mmed to
lICcommodlte your un ique need• .
SO EASY It c.n be In.I.lled In minutes
with only lI...e en enlil l connecllon• .

... Mlli

NOW Imeglne .utomatlc dliling of
emergency telephone numbers, long
dlstlnc1l .utopltch c. lI lng under control
op superwlston, plu, remotely comm.nd--
Ible Ilmeout limit. to mltch r1ou.
operating conditions .nd you· lu.t
Imagined the MARK 3C.

Th. MARK 3C I. I complete control
. y. tem with III audio .nd logic clrc:ultry,
.tltU' dl.pt.y , .nd power supply' In one
h.nd.ome eeblnel. It. third generallon
design can reptace reck. 01 hlrdwlred
equipment while gl'ting .....lly exp.nded
cl pability.
Gel the fleld-pro n power th.t only.
MARK 3C can gl It $995. (100"lo
1.c1ory I nembled and tilted)

18

Call or Write for specifications
MICRO CONTROL SPECIALITIES (617) 372-3442

23 Elm Park, Groveland, Ma. 01834

V'" Aeadar Sar~ice-see page 195
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FIg. 5. Simple loop supply.

into the strip is In series with
anyt hing else. Equipment may
thus be switched from loop to
loop with a min imum of effort.
The key to the system is that the
jacks are all shorted if nothing
is p lugged in. Thus one jack or
all may be In the system at any
t ime. Such a plug/Jack system
may be Just what you need.

If you look Into your Model 28,
you should f ind a terminal strip ,
diagrammed In RTTY Loop, Oc
tober, 1978, page 20, upon
which are represented the leads
for the keyboard. You shou ld
find a black and a brown wire on
terminals seven and eight of Te.
751 . Br ing these w ires out to a
plug and the terminal connec
tions to a shorting jack. When
you plug the keyboard leads in
to t his Jack, all will be as
original. However, when you
plug the keyboard Into an euxu
lary loop, which also supports
the reperforator, you witt be able
to punch tape independent of
the printer. Fig. 4 diagrams this
system.

If you are going to do this , be
sure that your keyboard con
tacts are clean and bypassed
for rf . You normally do n01 re
ceive wh ite typIng, and thus are
unaware of the arc ing that
takes place on many keyboard
contacts. If not condi tioned,
thre arcing can generate severe
hash In the received signal. A
simple loop supply to use to run
the auxiliary loop Is shown In
Fig . 5. Please don't forget that
current-li miting resistor. Fried
selector magnets do not smell
very good.

That's about It tcr thls month.
With autumn approaching, con
dlt lons should be chang ing on
many of the HF bands, and I
hope to be on more and aso
many of you who have written.

There are many ways of nook
ing equipment up together,
switches, tie lines, and the li ke,
but the way that many RTTY en
thuslasts have come to love
over the years is with a patch
panel. Diagrammed In Fig. 3,
th is Is a series of phone Jacks
which are connected In series,
so that any equipment plugged

eoec-eeeec sys tems:
" A Very Cheap 110-The Model 15." 73. May, 1976, p. 77.
" Oigi tal Group RnY Micro," 73, September, 1971, p. 98.
" BaUdot Interface COOkbook." Kilobaud. September, 1978. p. 66.

6800-baNd systems:
" Baudot To ASCII," 73. November. 1976, p. 172.
RTTY Loop. 73. June and July. 1978 (receiving).
RTTY Loop, 73, June arW Jul y. 1979 (transmi tting).

6502·based syst ems:
" RnY With The KIM," 73. September, 1977, p. 110.
" Try Your KIM·1 On RnY." 73 October, 1971, p. 88.
" KIM·1 Can Do It," 73, February. 1978, p. 68.
-arrv Wllh The KIM," 73. December, 1978, p. 170.
-errv Transceive For The KIM·t ," 73, May, 1979, p. 78.

Other systems:
" Sulld This Excit ing New TVT," 73. Marc h, 1976, p. 76.
" ASCIIIBaudot With A PRO M," 73, June, 1978, p. 114.
" A RnY/Com puter Display Unit ," 73, Ju ly, 1976, c. 118.
" The XITEX Video Term inal ," 73, December, 1978, p. 132.

Fig. 1. Articles on silent RTTY.

I presume that you have the
common Model 14 tape equip
ment, Art, although this will ap
ply to any standard equ ipment.
The tape punch you have Is
called a " repertorator," be
cause It punches off of an ac
t ive TTY line. Data is fed Into It
via the standard 60 mA [RjTTY
Loop (don't mind the plug!).
From what you tell me, you are
using a HAL ST-6 demodulator
as both the source of data and
the loop supply. I assume your
station hookup Is something
li ke Fig. 2.

Another note received In the
mall is from Art Santel la K1VKO
In East Norwalk, Connecticut.
Art is using a Model 28-KSR
Teletype and has added out
board paper tape equ ipment to
provide the features of the
" ASR" set. What he wants to be
able to do Is punch a reply tape
while recetvma.

people are using. Be sure to
write the manufacturers of any
equ ipment you contemplat e
buying prior to invest ing in a
unit, for information and Htere
ture. There apparently have
been some problems with rf
sensitivity and Interfacing dif
ficulties with some widely ad
vert ised equ ipment.

Fig. 4. Sample station wiring.

- , -
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to 4E in hexadec imal. So, when I
say S4E, what I mean Is
01001110. Now, In ASCII , that
S4E corresponds to " N". tower
case " n" is S6E, which Is $20
more than $4E. That Is, $4E +
$20 = $6E. Another way to look
at that is by converting the
hexadecimal to decimal. $4E Is
78 decimal, and $20 Is 32. ThUS,
78 + 32 = 110, and 110 declmal
Is S6E hexadecimal.

Another item In the mailbag
this mont h Is from D. A. Scott
W4AKQ In Cape Coral, Florida.
Scotty is looking for mtorma
tlon on " silent RTTY," that is,
RTTY using video term inals or
computers. Sorry to say, I know
of no book devoted exclusively
to the subject. More articles
have been published here In 73
than Just about anywhere on
that topic, however, and FIg. 1 is
a compilation of artic les I have
noted within the last several
years. Little Informat ion on any
of the commercial RTTY video
terminals has been received by
this column, despite promises
and offers from several sources.
I would encourage you to ask
around your area and see what

One final note before I move
on. I setc that the dollar sign is
used to preface hexadecimal
numbers. You might wonder If
ot her bases have similar labels.
They do! Binary is denoted by a
percent sign, and decimal either
by no sign or an ampersand.
Thus, %01011010 = $SA =
&90.

If everything Is clear so far, I'll
throw in one more loop. The
ASCII we have been talking
about Is a seven-bit code, but
the hexadecimal representat ion
Is eight bits. The most signi fi
cant b it is frequently called the
" parity bit," and we have as
sumed it Is set to zero. Some ret
erences assume a parity bit of
"1 " . In that case, add $80
(1000ooo binary) to the ASCII
values as represented. For ex
ample, carriage return becomes
S8D rather than $00, and that
" N" becomes SCE rather than
$4E.

E!~-

Fig. 3. Jack strip wiring.

Fig. 2.

" I'm sorry, but I don't under
stand the re lation as to how the
Baudot will remain In the capi
tal letter format when ASCII is
putt ing ourtowercese letters."

Okay, Pete, there are two
Items of note here. First off, the
convent ion represent ing one
eight·blt byte In hexadecimal is
" dol lar sign-left nybble-rlght
nybble ." In o t he r words ,
01001110 In binary corresponds

e~--

Pete Buyakl K5GV Is having
trouble understand ing my pre
sentat ion of hexadecimal arith
metic. Pete writes, " [IJ... hit a
snag when I came 10 $SF, etc.
This seems odd since these
numbers are in the middle of the
ASCII table, because It's in the
middle of the alphabet lable ...
looking up In the ASCII tables:

i 01OOHIO
~ 01101(1'
F 100(1110

$ 0 100100 SUb".e""ij t" ..
2 0 11 0010 0 '0"0 f,,,,,, '''.
o 01l(l(l(lOl gr""p ._.

,.,. 00lI0000 opace r
Ooll...""" 00DlI011 €t ~ IOnell."1

ooסס011 SY~ Ilyo<.n_. ""1

Occasionally, a letter comes
In which Is so far afield from an
Idea I was trying to get across
that I feel I must have made too
many assumptions In the pre
sentation. Such Is the case this
month.

Msrc I. Leavey, M.D. WA3AJR
4006 Win/ee Road
Randsffstown MD 21133

I T - 0 I

I

RTTY Loop
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I
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Autek's QF·fA.

New Products
SON OF THE QF·1

The recently introduced Autek
Research OF-1A active audio fil
ter is a unique selectivity
enhancing accessory that
should be of interest to many
amateurs, not only because of
Its quality and features, but also
because of its moderate price
tag ($65 at this writing).

The QF-1A is the latest in a
line of receiving fillers that
Autek has marketed since 1972.
One could probably trace the
lineage of the QF·1A and its
competitors to the popular Na
tional Radio "Select-e-Ject"
audio filter thai was the apple
01 many a ham's eyes In the fil
ties. The current breed of solid
state filters offers a lot of im
provements over the "S-o-J"
and Its vacuum tubes; the OF
1A, I found, has a number of
special features that make it of
great in terest to CW and SSB
operato rs alike.

Among these features are
four fi lter modes of operation
(peak, notch, lowpass, and
hlghpaSS), continuously var
{ante selectivity or bandwidth
Iro,:, "flat" down to 20 Hz, a
main frequency adjustment
that can be set anywhere from
250 to 2500 Hz in any of the four
modes, and a second notch fre
quency adjustment co nt ro l
(added since the OF·1 - more
on this feature later). The filter
is housed in a 6Vz "x5"x2Vz"
gray·finish case and is designed
to be plugged into the head
phone or external speaker jack
of the transceiver or receiver
with which it is to be used. It
contains a well-filtered l15-V ac
power supply and a one-Watt
audio power amplifier, so It does
not require any additional con
nections to the rig for power or
audio tap-in.

I have used the earlier OF-1
model filter for more than two
years and have found it to be an
essential station acces
sory-and, I might add, one
which has required no main
tenance at all. And, despite th e

reasonably sharp 6QO.Hz CW
and 2400-Hz SSB i-f filters
which my Tempo 2020 has
built in as standard equipment,
I have found that the OF·1 has
made the transceiver's setec
tivity a great deal sharper. The
continuous ly variable fi lte r
ctre recte rtsttcs allow a much
greater tl exjbility in combating
OAM and in eliciting " armchair
copy" in an extremely crowded
band.

The original OF·1, written up
in OSTin March, 1977, issimilar
in design to the newer version
but Is simpler and has fewer
trent-panel controls. The OF·1
has selectivity and frequency
controls, a three-position mode
switch, a speaker/headphone
jack, and an ac on/off switch.
The OF·1A, apparently drawing
on user suggestions and throw
ing in some "nice to have"
features, has five switches and
controls on the front panel: (1)
an ac on/off switch, which auto
matically bypasses the filter
when turned off; (2) a four
position mode switch; (3) a
calibrated selectivity control;
(4) a frequency control; and (5)
an au)(iIIary notch frequency
control. The headphone/speak
er jaCk Is now mounted on the
rear panel.

After unpacking the OF-1A
from its shipping carton and
reading the instructions (which
were carefully prepared and
complete), I hooked the unit up
to my 2020, replacing the faith
fu l OF·1. I found t hat overall
performance was similar ,
althOugh audio quality was
somewhat "cleaner." Like the
OF-l , the filter allowed superior
" single-si gnal" reception of
very closely spaced CW eta
ucne. The filter also worked
nicely on SSB, having a very
definite impact on signal read
ability by reducing sideband
chatter, static crashes, back·
ground noise, and receiver
hiss. By using the adjustable
no tch featu re, heterodynes
(beats) could be reduced or

eliminated on both CW or SSB
with no trouble.

So far, there was little dif·
terence between the units. I
found, however, that the newer
filter provided a few operating
features not found in the OF·1 .
For example, the on/off switch
now automatically bypasses
the filter when it is turned off.
When using the OF-1, you had
to unplug the speaker or head
phones and plug them back in
to the transceiver or receiver
when you were not actually us
ing the filter, a minor but not ln.
significant annoyance. The old
er model's controls were ad
justable over a comparable Ire
quency range, but they were
not calibrated; the OF-lA's con
trols are calibrated at key
points, a factor which is useful
in resetting the filter to the
" fl at" position when casually
tuning the band or in trying to
remember "which way to go"
with a control in a pileup. The
controls also have a somewhat
improved "feel" and band·
spread. The auxiliary notch
control even allows a second
heterodyne to be nulled out
should the occasion arise (It
will!). It's also possible to use
this auxiliary feature to corn 
bine operating modes so that
you can simultaneously nctcrs
peak, notchllowpass, or notchl
highpass to your heart's con
tent; the instruct ions tell just
how to set up the controls to
perform all this " black mag ic."

The new filter, I found, really
comes into its own in serious
CW work under crowded con
test weekend or DXpedition
conditions where weak, tn- tne
grass signals can often be
brought up to effect ive "599"
levels even in the presence of
close-by rock-crusntnq signals
which would ordinarily oblit
erate them. The desired signal
can be peaked with an effective
bandwidth 01 as little as 20 Hz
with minimal ringing (although
such narrow bandwidths are
not usually necessary and can
be fatiguing to the operator).
Using the notch mode, very pro
nounced rejection (up to 70 dB)
can be attained with very little
tinkering with the controls. I
find that operating In the
lowpass mode doesn't produce
excessive "booming" and is
perfectly adequate for casual
CW work used in tandem with
the Tempo's 600-Hz filter. When
the ORM gels rough, I switch to
the peak mode and use the se
lectivity and frequency con
trois to zero-In on the desired
signal. It's interesting to note
that even with the transceiver's
sharp CW liIter, it's possible to
actually "t une through" the
Tempo's 6QO.Hz bandwidth and
bring up three or four separate
CW signals to solid copy that
were unreadable wi thout the
fil ter In the circuit.

My use of both filters has In
dicated that SSB reception Is
also normally best in the low
pass mode and allows one to
easily cope with adjacent
signal splatter and OAM; lUke
to run with this mode engaged
at all times, as it enhances
overall audio quality. The aux.
lIiary notch control is effective
in nulling out heterodynes, and
when the SSB sledding gets
rough, all one has to do is to
slightly "sharpen up" the setec
tivity by tweaking the selectivi ty
and frequency controls.

Whi le the OF-1A and other
active audio filters work best
with receivers and transmitters
that have narrow, steep-skirted
internal i·f utters. I have found
that the filter also does a sur
prisingly good job on sets that
have poor i·f selectivity cnatec
teristics. For example, I found
that I could dramatically im
prove the effective selectivity
of my Yaesu FAG·7 general
coverage receiver. The FAG·7,
as supplied from the factory, is
much too broad for good SSB
and CW work. It 's mainly an
AM-type SWL rece iver, and a
good one for that purpose. Its
basic i·f selectivity is listed as
± 3 kHz at 6 dB down, and a
bunt-m fixed audio filter allows
selection of either 3-kHz ,
2500-Hz, or 1500-Hz bandwidths.
When hook~ into the OF·1A, I
could tell little practical dif
ference in overall CW and SSB
selectivity characteristics be
tween the FAG·7 and the 'rem
po 2020 with its excellent Inter
nal filters! CW signals which
were completely unreadable on
the barefoot FRG-7 were now a
solid 0-5 copy with the fil ter
switched in, and the improve
ment in SSB reception, though
not quite as dramatic, was
nevertheless Impressive. Of in
terest to SWLs, I found that the
filter also Improved AM selec
tivity on both the shortwave
and AM broadcast bands and
allowed stat ions just a few kHz
apart to be separated mcely
with little cross-channel chat
ter. This ability would be of
special help to the meotum
wave DXer In trying to sort out
epnt-ctrannet AM broadcast
stations (those operating be
tween the standard 10 kHz U.S.
channels), as well as foreig n
broadcast stations which are
often but 3 or 4 kHz apart on the
shortwave bands. (If you use
the OF-1 with the FRG-7 or
another receiver with a built-in
fixed audio filter, run with the
internal filter out for best
results.)

Being an inquisitive sort, I
tried out the new filter with
some other equipment and was
surprised by the results. For ex
ample, I used It quite effective
ly with a converted Johnson
4740 SSB transceiver on ten
meters. When operated in the
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Non-Linear Sys tem's MS-215 Miniscope.

lowpass mode, the fi lter did a
great deal to reduce chan nel
" b l eed ove r" e ffects a nd
c rossta lk. Also, th e notch
feature was handy In suppress
ing annoying heterodyne s from
the many AM stations now on
the band that use converted
AM CB transceivers.

I also experimented wit h the
filter on my KLM-2800. The 2700
Is designed for two meter all
mode work, though the primary
emphasis-as in most other
''a ll-mode'' transceivers - is on
FM; it is somewhat lacking in
good CW selectivity, and there
are no provisions to add op
tional i·f filters to reduce band
width. Hooking up t he OF-1A
had much the same beneficial
effect as it did when it was
worked with the Tempo 2020
only more so. The filter added a
great deal of select ivity to an
otherwise broad set for serious
CW work, and it made a dif·
ference on SSB as well. As ex
pected, it didn't do much for FM
reception.

The original OF-1 design was
a good o ne. Most o f the
OF-1A's changes are conve
nience featu res and minor im
provements, such as the addi
tion of the automatic bypass,
the auxiliary notch cont rol, and
the calibration marks on the
selectivitylfrequency controls.
Also, the newer version's selec
tivity goes down t020 Hz, as op
posed to a "mere" 50 Hz on its
predecessor. Both designs are
thoroughly bypassed and ttl.
tered to prevent rectified rf
from your t ransmitted signal
from getting back into t he
audio circuitry and causing
problems; I had no difficulty
from rf feedback even when
runn ing a full kilowatt on 80
throu gh 10 meters.

When working with very nar
row selectivity, you may f ind it
convenient to connect a Y-cord
adapter in the output tine and
run an output to an oscillo
scope or ham-type moni tor
scope (such as t he Heath
SB-610 or similar Yaesu and
Kenwood versions) to visually
help in determining exact audio
peaking. Also, one feature that
could have been added to the
OF-1A but wasn't is a set of
switches to allow its use wi th
two audio sources (two receiv
ers, or a transceiver and a re
ceiver) and two outputs (a head
phone and a speaker). As it
stands now, the unit must be
manually plugged in and out of
the equipment with which it is
to be used, and the speaker and
headphones must be plugged
and unplugged by hand.

Also, I have found it expedient
to feed the filter's output to a
small "wi reless FM reb road·
caste r" module (I use t he
Ramsey module @ $3) used in
conjunction with a pai r of cord
less FM headphones. Doing so

eliminates the need for clumsy
headphone coned cords and has
the side benefit of allowing you
to monito r the band anywhere in
your home or yard by tuning in
the reorcaocester's signal on a
nearby FM radio. You may not
want to try this, but I mention it
to point out th e possibili ties and
advantages of hands-off, cord
free hamming.

Some suggestions I had for
en hancing t he versatility of the
basic OF-1 were described in
my May, 1978, 73 Magazine arti
c le, "The Super Select-o-Ject."
Many of the changes I made to
th e OF-1, such as the switch ing
arrangement, can be adapted
to the new fi lter.

One caution: The OF-1 and
its successor tend to emphe
size any residual ac hum pres
ent in t he transceive r's or
receiver 's audio output. This is
normally caused by insufficient
ac filter ing in the rig and not in
th e audio fi lter. I have found
this condition to be noticeable
mainly when operating in the
lowpass mode and feeding low
impedance, hi-fi type head
phones, which normal ly have a
heavy bass response. Th is
problem can be mi nimized by
add ing a 50-to -150-0 hm,
Vz -Watt resistor in series with
the headphone lead to cut
down the phones' sensitivity
and low frequency response.

In my opin ion, t he OF-1A is a
real j ew e l well worth the
modest price tag. While I have
not as yet made an in-shack
comparison between the Autek
fi lter and its com petition, I can
say t hat t he quality of construe
tion (steel case) and circu itry
board is excellent and reflects
care in design and manufac
tu re. The OF·1A makes a mod
est receiver or tra nsceiver
"come alive" in the selectivity
departmen t and allows the
average set-so often lacking
in real CW performance-to
become a winner. For further
information, contact Au tek
Research, Box 5127, Sherman
Oaks CA 91403. Reader Service
number A100.

Karl T_Thurber, Jr, W8FXJ4
Ft. Walton Beach FL

Notes
1. There are a large number of audio
communica tions filters on the market
today. These Include some highly
competitive designs by MFJ, Waneco
Radio, Dynamic Electronics, netcnc.
Kentrontcs, Electronic Aesearch ccr
pcraucn of Virginia, and others.
These fitters range In price from
about $30 to $200 and more. If you are
Interested In building your own, a very
good active filter design Is shown by
Donald Morar W30VZ in the Decem
ber, 1978, issue of 73. His erttcre,
"Build the Flexi-Fllter e-A Very Active
Device," is on page 222.
Relerences
1. Product review, Autek Research
OF·1 A·C Active Filter, OST. March,
1977, p. 44.
2. Thurber, Karl T., Jr. W8FXl4, "The
Super Select-e-Ject," 73 Magazine,
May, 1978. p.116.

MISSION IMPOSSIBLE?
NOT WITH THE MS·215!

The manufacturer's service
information reminded me of
that TV series "Mission Im
possible," and for that matter,
what I had to do could very well
have been a script fo r the show.
It was nothing exc iting-I just
had to identi fy one bad ch ip on
a circuit board containing 36
chips, located in a cabinet with
an access door about 18 inches
square. But, not to worry, ac
cord ing to the manufacturer 
just get in to the cabinet with a
dual-trace 10·MHz scope, trig
gered, and look fo r the inputs
and outp uts on each chip. When
you don't f ind both cond itions,
you've fou nd the bad chip. I did
omit one minor consideration 
t he board was a part o f a
computer-based cen tral station
monitor at our hospital, was
hardwired in, and had to remain
operational du ring th e enti re
test procedure.

Not to be thwarted, I reached
into my tool set and removed
just what the "doctor" ordered,
the Non-U near System's MS·
215 15·MHz dual-t race scope.
Besides be ing self -contained
and self-powered by ntcaos, the
Miniscope measures a mere
2.9" x 6.4" x 8.0". Its vertical
bandwidth extends from de to
15 MHz, wi t h ac, de, or ground
coup l ing swi tch-se lectab le .
Deflection is 10 mVldiv to 50
V/div in 12 cali brated ranges
(With a stated accu racy of 3% of
full scale w ith the vern ier in the
full cloc kwise position). The
horizon tal characteristics in
clude: internal timebase or ex
ternal horizontal switch-select
able mode with a t imebase of
0.1 usec/div to 0.5 secldiv in 21
calibrated ranges. The max
imum input vol tage for both
horizontal and vertical sections
is 350 V de and peak ac, pro
viding that the de com ponent
does not exceed 250 volts. A
switch-selectable trigger per
mits + or - , with modes of in
ternal , external, and line (li ne is
non-functional when operat ing

off the ntcads). A trigger-level
cont rol perm its conti nuous ad
justment of the trigger point.

Whi le all o f th ese technical
spec if icat ions will impress a
number of you, wh y should you
or any ham want a scope this
t iny? The answer is quite sim
ple: The MS·21 5 Miniscope can
go to t he work when the work
can't go to the scope ! Maybe
that's an oversi mpli fication of
the issue, but how many times
in the last six months have you
wished that you could have a
piece of test equipment whi ch
was scaled down in size to the
Ie circu itry being examined, be
it a compute r CPU or the in
nards of a synthesized 2-meter
ham rig? Better yet, how many
jobs could you have done wit h
little or no sweat if you and your
scope could have been right
the re - on the spot rath er than
tied to a large scope with equal
ly large probes further hindered
by an ac power cord.

I acquired an MS-21 5 because
with it we could locate the
defective chip and remove and
replace it at a total cost of
perhaps $2.00 in parts, while the
new board would have cost
somewhere in the area of $1200.
Considering that the MS-21 5
sells for around $400 from a
numberof advertisers in 73, pur
chasing it was a very wise move
in terms of dollars and cents !

What can't you do with the
MS-215? wen. to be honest, very
litlte- unless you want to di s
play a wa veform to more than
two close friends. We have
li terall y used the scope for
everyth ing and anyth ing you
cou ld imagine- from probing
the interior works of a piece of
hospital gear to troubreenoot
ing the somewhat sickly depart
mental HT. In all cases, it per
formed as wen as one of the
larger and considerably higher
priced scopes in the depart
ment. Consi dering that the
smal l package even included a
ca li brator which provides a
square-wave signal of 1 volt
peak-to-peak, and a graticule
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Nye Viking's Mode/250-0046-001 phone pa tch. Lunar's LT-1 modular tower.

OK Machine and Tool's new VV-1 vise.

which (while small like the CAT)
is easy to read - what more can
you ask for in a package you
can comfortably stuff into a
coat pocket?

If you are interested in what
you've read thus far and want
more informat ion about t he
MS-21 5 Min iscope, drop Mr.
Allan Kay a line at Non-Linear
Systems, Inc., Dept. 73, Box N,
Del Mar GA 92014. Be sure to tell
him that you read about their
products in 73 Magazine. Read
er Service number N22.

Elliot S. Kanter W4PGI
Savannah GA

NYE VIKING RECEIVES
FCC REGISTRATION
FOR PHONE PATCH

Approval by the Federal Com-

muntcanons Commission for
official registration under Part
68 of the FCC Regulations has
been granted to the Wm. M. Nye
Company, Bellevue WA. This
allows the Nye Viking phone
patch to be plugged di rectly in
to the telephone line without
the need (or cost) of a telephone
company-supplied coupling de
vice. It should be noted that
users must still notify the
telephone company that they
are connecting the phone patch
to the telephone line, and must
furnish the company the official
registrat ion number and the
ri nger equivalence number
(which are printed on an at
tached label).

Telephone patches may not
legally be connected to party
lines or pay telephone lines.

Users are cautioned that they
must comply with all other re
quirements of the FCC pertain
ing to amateur radio communi
cations.

The Nye Viking phone patch
comes in two models: the
250-0046-001, without speaker,
which provides connection to
your own external speaker, and
the 250-0046-D03, with built-in
loudspeaker, for use with most
transceiver installati ons.

Nye Viking phone patches
manufact ured prior to official
FCC approval and registration
can be upgraded to approved
status with the necessa ry
changes, which include a z-toot
cord and a plug to connect into
the telephone company line
socket. Units returned for mod
tucatton should be carefully
p ac k ed and contain t h e
sender's name and address. For
further information, contact the
Wm. M. Nye Company, Inc.,
1614 130th Ave. NE, Bellevue
WA 98005. Reader Serv ice
number N4.

lIGHT·DUTY VISE
The new Model VV·1 from OK

Machine and Tool Corporation
is a unique vacuum-based light
duty vise for precision handling
of small components and as
semblies. Featuring rugged
ASS construction, it has 1V2 "
wide Jaws and 1V~" travel for
m axi mum versatility. Also
featured are an oversize knob
for prec ise posi tion ing and
screw lugs for permanent in
stallation. For further mtorma
uon. contact OK Machine and
Tool Corporation, 3455 Conner
Street, Bronx NY 10475. Reader
Service number 05.

LUNAR'S MODEL LT·'
MODULAR TOWER

Lunar Elect ronics has an
nounced a new line of towers.
Manufactured in Lunar's San
Diego plant, these towers are
all-aluminum ang le pieces,
which bolt together to form a

sturdy structure capable of sup
porting considerable antenna
arrays. The modularity of the
six-foot sections makes them a
natural for site surveys, field
operations, and portable com
munications tests of all sorts,
including amateur radio EME
(moonbounce) operations.

Taking advantage of a build
ing's height , they readily mount
on rooftops, flat or peaked. The
use of a length of 2 x 4 under leg
pairs provides a simple yet et
tectlve mount for the tower.
Since it must be guyed, no
bolts, nails, or other require
ments are necessary. The 2 x 4s
additionally serve to distribute
the weight over several roof
joists.

These portable uni ts are
readily UPS shipped, and may
also be carried as luggage on
any airline. The construction is
not unlike a childhood toy erec
tor set , with each module bolted
together with supplied hard
ware. Optional stainless steel
hardware is also available (S
suffix). Rotor and thrust bearing
mounting plates are included in
the basic tower package (Model
LT·1), which yields an t t -toot
structure when erected. The
6-foot add-on modular sections
(Model LT·2) increase the height
up 10 nearly 30 feel.

Since the tower is built from
angle pieces, it forms its own
ladder when erected and guyed.
The base is 43 inches square,
and the tower sections are 9.5
inches square. For further infor
mation, contact Lunar Elec
tronics, 2785 Kurtz Street, Suite
10, San Diego GA 92110; (714)
299-9740. Reader Service num
ber L17.

INSTA-PAC
Something new has come

upon the scene which promises
ease and efficiency for the QSL
fan. Its name is -tnsta-Pac," and
it affords the ham the oppor-

Continued on page 40
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This NEW MFJ Versa Tuner II • • •

95
Antenna matching
capacitor. 208 pt.
1000 volt spacing.

Efficient airwound Indue
IDr gives more watts out
and less losses.

ANTH." ...

•

Meter reads SWR
and RF watts in
2 ranges.

I"'DUCU I.lCf,

Sets power fange,
300 and 30 watts.
Pull lor SWR.

"JJ I ~ H ' I I . \/ 11 I
lllOOH MF,l.Ulll

•
•

has SWR and dual range wattmeter, antenna switch, efficient airwound
inductor, buin in balun. Up to 300 watts RF oumut. Matches everything
from 1.8 thru 30 MHz: dipoles, inverted vees, random wires, verticals,
mobile whips, beams, balanced lines, coax lines.

MFJ LOWER PRICES' r.;N;:;;EW;-;;,IM""PR;;;;;OV:;;:;EO;-;;M"'"'FJ·7.94-;;;'B"""'HA;;;"S-••.-. -----,

..
e • More mductance for wider matching range

• More flexible antenna switch
• More sensitive meter for SWR measure

ments down to 5 watts output

Transml«er matching
capacitor. 208 pI.
1000 volt spacing.

Onty MFJ gives you this MFJ-941B Versa
Tuner II With all these features at this price:

A SWJI .nd dlllll range wattmeter (300 and
30 watts lull scale) lets you measure RF
power output lor simplified tuning.

A~ anlenna swilcll lets you select 2 coax
ees direct or ltwu l\.Ilef, IClfIdom wirelbalanced
tine, and tuner bypass lor dummy load.

A new efficient alrwound Inductor (12 po
sWans) gives you less losses than a tapped
t« oid lor more warts out.

A 1:4 b.lun lor balanced lines. 1000 volt
capacitor spacino. Mountino brackets lor me
bile installations (not shown).

Willi Ihe NEW MFJ Versa Tuner I you can
run your full transceiver power ootput - up to
300 watts RF l10wer ou~ - and match your

• • • •&_. . ~' .<3 .",8
-=-; . " .-.. • ":"

ANTENNA SWITCH )els you selKI 2
COil Mnes direct or lllnl luner, wirelba·
lanced Hne, dummy load.

transmitter to ony leedline from 160 tnru 10
Meters whether you have coax cable, balanced
line, or random wire.

You can tune out Ihe SWR on your dipole,
inverted vee, random wire, vertical, mcone
whip, beam, quad, or whatever you have.

You can IYen oper.II .11 bands with [ust

one exi$bng anteMa. No need 10 put ~ sepa
rate antennas lor each band.

Increase lilt uuble II.Indwldth ol your mo
bile whip by lUning out the SWR h'tm Insldt
your caf. WorII.s greal with all solid stare ngs
(like tile Atlas) and with all tube type rigs.

n tnIvels wei, too. Its ultra compact Size
8x2x6 iecres lits easily in a small comer of
your scrtcase.

This be.utill" HItIe tuner is housed in a
deluxe eggshell while ten.tee enclosure with
walnut grain sides.

50·239 con connectors are provided lor
transmitter input and coax fed antennas.
Quality five way binding posts are used for
the baarced line inputs (2), rarden wire input
{ll, and ground (1).

NEW 300 WATT MFJ VERSA TUNER II'S: SELECT FEATURES YOU NEED,
NEW MFJ.U!i HAS SWR AND OOAL RANGE
WATIMETER, ."EW LOWER I'HIO :

$699~~[9 9 -: 90 '
s.. ••.t-..n l l1li 1m I ..... _ r.IIcl.

NEW MFJ.944 HAS 6 POSITION ANTENNA
SWITCH ON AlOMT PANEl.$6995 " t: ~. I.O\U;H I'Hln:

@ (9 0 = 0 6 ~
s.. . _ .t-"I, l1li In, IWIIW_ .

NEW MFJ·g43 MATCHES ALMOST ANYTHING
AlOM 1.1 THRU 30 MHz.$5995~.'iEW U)\U:R I 'IUO.

<.':'c I~ o ().
s.. ••.t-..1..';' ~ ~
...._ . _ r--. r 0 .-. 7lld IlL

ULTRA COMPACT 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS,
MFJ.16010 RANDOM WlRE TUNER FOR LONG
WIRES. ~ t:\\' I.OWER I'HIU:_,

~.~~9~ ~ . 'H l~=~ :
w_!If~ MMdlf' .... .. _ ""_, . 12 ,....
....lIe• • • o-U' _-00. ld•• • 1It,. liIIlel... U
II zoo .""'. II 1.1 MIh. lIN, 1M _ eN. ...., .

...... II MF.t-'D1 "" 1111 _ IIr .... II ' ..... ,_,_ .

MFJ.900 ECONO TUNER MATCHES COAX
LIHESlRANDDM WIRES. :"l EV; ' U .WER I'R ICE

$3995 .~o "" ~ ....
"~\,--:l U/f OJ U

-.....~
~.

MFJ.IOl VERSA MER MATQlES ANfTHIrilG,
1.1 THRU 30 MHz• .'iEW LO\U :R "RiCE

I
~ 1Z ~::-:=-==-='.. _._ - ..
........ _ • ..,.. MI." 'tI, CI' III,. __. t OO
__ .F, I:. _ . ' 1t.1 Ill.

.... M52 Order any product from MFJ and try It. tf not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.

For technical Information, order/repair status, In Mississippi, outside continental USA, call 601 -323·5869.

Order By Mail or Call TOLL FREE 800·647·1800 and Charge It On ~ l"l
MFJ ENTERPRISES, INC. ~'I~SI~~I~P~9;TATE,MISSISSIPPI 39762
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Microcomputer
Interfacing -----'

Peter R. Rony
Jonathan A. Titus
Christopher A. Titu s
David G. Larsen

MULTIPLEXED LED DISPLAY
Regardless of their appli ca

tion, most microcomput ers
need peripheral I/O devices for
the Input and output of da ta.
The more common output de
vices included seven-segment
displays, 5 x 7 dol matrix ots
plays, t el et ypewri t ers, and
cat hode- ray tu be (CRT) di s
plays. We shall discuss several
methods that can be used to In
t erface seven-seg ment dis
plays, as well as several dif·
ferent programs that are typi·
ca lly used to " dr ive" such
displays, wh ich ere widely used
in electron ic games, calcu
lators, potnt-ot-sate (POS) ter
minals, gasoline pumps, chil
dren's toys, and taxi meters.

One of th e simplest met hods
that can be used to interface a
seven-secment display to a mi
crocomputer consists of la tch
ing the appropriate data values
from the data bus under soft
ware control (Fig. 1). The latch' s
inputs (7475) are wired to the

microcomputer' s bidirect ional
data bus and th e latc h's out
put s are w ired to a seven
segment decoderldriver (7447).
The decoder's outputs (current
sinking) are wired to the seven
segmen t display with 22G-Ohm
current-l imiti ng resi stors. When
an OUT 125 instruct ion is ex
ecuted , th e content of th e
808O's A register is latched by
the display interface and the
two BCD numbers represented
by 07-04 and OJ-DO are Illum i
nated on the two di splays. The
in stru ction s listed in Fig. 2
cause a 39 to be displayed.

To display a H}-d igl t number
using th is method, ten latches,
ten decoder/drivers, seventy
resi stors, and ten seven-seg
ment dis plays wi ll be requ ired.
One method of reducing th e
"parts count" fo r this interface
would be to use a devic e such
as the 8255 Programmable Pe
rtpnerattntertace (PPI) Integrat
ed circuit.' This device can be
used as three independent
eight-bit output ports, so it is
the equivalent of six 7475 latch
es. Therefore, two 8255 PPI
chips, along with 10 decod
er/drivers, seventy resi stors,

and ten seven-segment dis
plays would be required In the
interfa ce. One obvious disad
vanta ge of t hi s interfacing
method is the large number 0 1
integrated ci rcu its required.
However, one advantage is th at
the soft ware required to drive
this interface is relatively sim
ple. Al so, the microcomputer
on ly has to output this informa
tion once to the inte rface for the
information to be continuously
displayed. This, of course, is
due to the latches or the 8255
chips in the interface. Thus, th e
microcomputer can output nu
meric info rmation once and
then go on to perform any other
requi red operations.

Another in terfacing method
tha t can be used is dig it
multiplexing . Mult ip le x i ng
reduces the display interface
electronics (number of parts) to
a minimum, but at the expense
of longer and more complex dis
play driver software. Multip lex
ing a display consists of en
abli ng or turning on one par
ticular digit w ith a digit enable
code and providing the BCD
numeric Info rmation fo r that
digit to a multi.diqlt display in
terface. In th is way, each digit is
turned on, one at a time, as th e
actu al BCD data for each digit
is provided. Mul t ip lexing is
usually only used with multi
digit displays. As an example,
suppose that the number 237 is
to be displayed on a th ree-digit
multiplexed display. To display
th is number, the BCD value for
the dig it seven would be output
to the interface, along with the
digit enable code for t he rig ht·
ha nd display. After a short
period (1 to 10 ms), th e BCD
value for the three would be out
put, along with the digit enable
code fo r th e middle digit. Again,
after a short delay, the BCD

value for the two and the digit
enable code tor the let t-hand
display would be output to the
interface. By performing th is se
quence f ift y or more t imes every
second, each digit in the display
appears to be on all of the lime.
This same display method is
used in hand-held calculators.
Even though the digits are being
turned on and off, it is happen
ing too fast for the eye to see.
The interface for a 10·dig it
multiplexed display is shown in
Fig. 3.

When an OUT 125 instruction
is executed, bits 03 through DO
of the A register will determine
which one of the ten digits in
the display will be enabled
(turned on). Therefore, these
four bits const itute the digit
enable code. Bits D3through DO
are latched (7475) and are de
cod ed with a one-et-ten decoder
(7442). The decoded outputs of
the 7442 are wired to the cern
mon cathodes of the individual
digits in the display. Bits 07
through 04 will provide the BCD
code of the value to be dts.
played (0 throu gh 9). These bits
are also latched (7475) and are
decoded by a seven-seoment
decoderldriver (058857, Na·
tional Semiconductor Corpora
tion , Santa Clara CAl. The
OS8857 supplies the current re
qutred to turn on the various
segments (A-G) within the
enab led digit selected by the
7442 decoder chip.

A relatively simple program
can be written in which five
packed BCD words (two BCD
digits per word) are output to
the display so that a 1G-digit
number is displayed (Fig. 4).
This program has to unpack the
BCD words stored in memory,
combine the BCD digits with a

Continued on P<'£N 150
P I~ I ,1402

Fig. 1. A simple two-dig it LED display in terface.
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Y.AESV r~80aB.
Buyyour 202R
HT from Clegg
for $199.00 and
we'll give you a
free set of
HICADS plus a
vinyl hoteterl!
SAVE OVER
$28.00

TEN·TEO Ollll'l'I
Buy your
OMNI-D from
Clegg for
$1069.00 and
we'll give you
the matching
252 PS and 215P
Microphone at
no extra costl
SAVE $148.95

C PACXAGES BY CLEGGIII

(L;;~;;;i.i;~;rii~d·~
I Power Amps I
i Save Energy. i
I To be " Linear ," an arnonner output signal must be an exact I
I

reproduction of the input signal, with only the power level changed , I
We are the originators of the linearized proc ess, Our amplif iers

I exhibit this in transmit operation by the very small amount 01 side- II splatter produced when compared to most other amps. I
I

You use 2 /0 3 limes less energy for •
the same power output with a LunarI power amplifier, because our amps are I
2 to 3 times more efficient. I

I Another innovation is our pre-a mpI capability which improves signal I
I reception on those c ircu its where I

signals are weak or dead.
I Thus the station transmitting to you II requires less energy. because his I

signal is strengthened at your receiver II ModeI2M1D-BOP $ 199.95 with Lunar's pre-amp capability Again ,
10 Welt In, BO Wout. •• this saves energy.

I To paraphrase the August ' 78 OST review of o ur preamps .. "no other I
I

commercially avai lable preamplifiers can match or beat (the lunar)." I
Don 't waste your money or energy with high priced inefficient

I amplifiers Get a Lunar power amp with pre-amp capability. They're I
realiyefficien t. I

; g~~~~~~RS~~~1~~t~Ol~~rl::~g~~~::'R DEALER. OR I
I .... 111 I
I fOlma' '''-'-'- L~NAR ~::: ~t"' ,re' •I P- .~ ~ f - So" D,"9o I

~
LOUU~C I;''- - eIlC ronlcs GA 9211Q .J
WBtNMT (7 14) 299·9740-------------------

Buyyour
T&7/DR-7 8ePS-7
from Clegg for
$1844.00 and
we'll allow you
$225 towards
any Drake
accessories!
( VFO/FI LTERS/
TUNER etc.)

DII lICE "7"
S iSTEK

FANTASTIC TRANSCEIVERS BY
DB..AXE • TEN-TEC • YAESU

LIMITED TIME OFFER. ACT NOW!
we pa,yUPS on orders accompanied by
Cert1fted Check, cash or mone;y order.
Or order on VISAlMABTERCHARQE
via 1-(800)-233-0250 (orders only)

NOTE: Manufacfu' e' s do nOI cove, Imal in most casas. bul we w;lI f f)"

MADISON
DOUBLE YOUR WARRANTY POLICY

"" Electronics Supply. Inc.
.... M35

1508 McKinney,Houston,TX 77002,7131658--0268

POLICY SUBJECT TO CH ANGE WI THOUT NOTICE

OOES NOT COVER SPECIALS OR CLOSEOUTS

Any large piece of gear we sell you (average $300
or up) we will double your warranty period!

FOR EXAMPLE: A 3 month warranty = 6 months
from date of purchase. 1 year = 2 years from date of
purchase.

(OUR RELIABLE SERVICE DEPARTMENT REPAIRS
NON·WARRANTY GEAR, TOO/)

Simply send your rig in a good shipping carton,
postage prepaid , with a copy of your receipt show
ing date of purchase. We wilt repair promptly and
return by best way.

Try Our Competitive Prices. Too!

You, the cus tomer, can only benefit from the
Madison Double Your Warranty Policy.

Cal l Dcn . K5AAO or Mike· W5VVM for specific
warranty c laim questions.

AUXILIARY POWER
for Emergency or Portable Operation

Model 6869

.... 012

light wt. Portable AlternatOl' Stand·by power lor Ham
Equ ipment, household needs during power outages or
operat ion in remo te areas , Opera tes lighting,
refrigerators, heatmg systems or other appliances m
cluding freq. sensitive loads such as TV sets, indue
tion motors and fluorescent lights. Solid-State
voltage regulat ion. 3750W rating; 25% surge
capacity. 1201240VaI31.3/156A 8 HP/3600 RPM
B&S engine. Alternator dra ws just enough eng ine oct
put to meet load result ing in up to 25% fuel savings.
l ow interfe rence, Ad~anced design. Orlp·proof con
struc tion protec ts Wi ndings rrom rain and dirt asscr
ing tong life, One year warranty by manufacture r,
30'l ~ 18"Wx 19"H, 128 Ibs Shipped via Truck
PREPAID (No extra charges), . $659.95

Electric Start .. , . . $110.00
Battery Clinging, . 11.00
Spark Arre$1 Muffler 21.00

ModelS available with 1350 to 7()(J(l watt ratings.
Wri te for our Quote and addit ional information

Mastercharge or VISA accepted

OUTDOOR OUTFITTERS
705 Elm Ct. Waukesha. WI 53186

Ph . 1·41 4·542-7772 . Ken, N9KS - Mgr.

"



WTW ox LISTING

Isl and, Washington 98277 USA.
Thruughout this column, ret

erence has been made to the
new WTW (Work the World) OX
List ing. In order to avoid the im
possible task of having to de
c ide what is and what is not a
country, the awards editor and
the staff at 73decided to accept
the decisions of the national
amateur rad io societies of the
world. Special care has been
taken to ensure that no single
organization will dictate the cri
teria used; instead, an accumu
lative effort by all concerned
will be recognized.

Thus, as the basis for all the
OX awards sponsored by 73
MagaZine, the official WTW OX
Listing will be caleqorized by
continents o f the world. Within
each continent, OX countries
wil l appear in order o f their call
sign prefix .

Additional copies o f the wrw
OX listing or rules o f the var
ious award programs are avail 
able on request. Please be sure
to enclose a 4Y2" x 9" SASE
with all inquiries. Forward your
inqu iry to my home address
which appears throughout this
column.

If OX isn't your cup of lea,
then the domestic awards tea
tured next month will interes t
you for sure.

Keep the cards and letters
coming. Your comments con
cerning this column have been
well received and appreciated.
Should you learn o f an awards
program being featured in your
c ity, state, province, or country,
please forward th is Inlormation
on to me. Together we can
share the many achievemen ts
bei ng o llered ou r reader s
throughout the wor ld.

Awards
Bill Gosney WB7BFK
2665 North 1250 East
Whidbey Island
Oak Harbor WA 98277

After months at planning and
careful consideration, I'm par
ticularly proud to announce this
73 exclusive- the 73 Magazine
Awards Portfolio. Consisting of
four domestic award Incentives
and four OX achievement pre
grams, the awards portfolio
promises to be a challenge and
capture the interest of almost
everyone on the band, whether
you are a casual rag chewer or a
big-l ime contester.

Read through the various
award rules with caution. The
requirements ere not as easy as
one might first imagine. We
want our award rec ipients to
know they had to earn their rec
ognition and therefore designed
each award to be somewhat 01 a
cha llenge.

I wlll present each award in
detail- the nx-onentec awards
will be in the spotlight this
month, and next month I will fo
cus on the domestic ones.

Ea c h o f t he sponsored
awards will offer its own degree
o f di fficulty. No ne was de
signed to be an overnight ac
compl ishment, nor were any
meant to duplicate any other
awards In existence today.

So tune up those QAP rigs,
ki ck in the blower on the kuo
walt, rotate those beam s, and
fine-tune that di pole, as time's a
wast in'; you've got some con
tacts to make and some awards
to win! I plan to feature a
special profile of the winner of
the first award issued in each
category. Subsequent reci p
ients will be recognized In a
monthly award summary.

73 OX COUNTRY CLUB AWARD
1. Sponsored by the editors of

73 Magazine.
2. Available to licensed ama

teurs throughou t the world .
3. To be valid, all contacts

claimed must be made in a
single ca lendar year (January 1
through December 31), bectn
ning January 1, 1979, and after.

4. This award Is available for
all phone, CW, and mixed
modes.

5. To Qualify, a minimum of 73
OX countries must be worked
and confirmed from the 73
Magazine WTW (Wo rk the
World) OX Listing . All contacts
must be made in the same car
endar year.

6. Annual endorsement st ick·
ers are available for each sue
ceeding year in which a rmn
Imum of 73 OX countries are
worked.

7. To apply, prepare a list of

2.

claimed contac ts in prefix
order. Include each statlon's
full censrqn. date and time in
GMT, mode, and band 01 opera
tion.

B. Do not send QSL cards!
Have your l ist 01 contacts veri
fied by two local amateurs, a
local club secretary, or a notary
public.

9. Enc lose your verified list
and award fee of $3.00 or BIACs
for each award or endorsement.
send to: Bill Gosney WB7BFK,
73 Awards Editor, 2665 North
1250 East, Oak Harbor, Whidbey
Island, Washington 98277 USA.

OX CAPITALS OF THE WORLD
1. Sponsored by the editors

0 1 73 Magazine.
2. Available to licensed arna

teurs throughout the world.
3. To be valid, all claimed con

tacts must be made January 1,
1979, or after. There are no
mode or band restrict ions.

4 . To qualify, applicants must
work and confi rm fi fty (50) d if
ferent national capital c ities lo
cated In OX countries shown on
the WTW (Work the World) OX
Listing.

5. To apply , make a self-pre
pared list of contacts made in
pref ix orde r indicating the sta
t ion worked, date and ti me in
GMT, band of operation, and the
name of the capital c ity and OX
cou ntry.

6. Do not send QSL cards!
Have your list of contacts ver i
f ied by two amateurs, a local
c lub secreta ry, or a not ary
public.

7. Enclose your application
li st and award fee of $3.00 or 8
lACs to: Bi ll Gosney WB7BFK,
73 Awards Editor , 2665 North
1250 East, Oak Harbor,Wh idbey
Island, Washington 98277 USA.

TEN METER OX DECADE
AWARD

1. Sponsored by the editors of
73 MagaZine.

2. Avai lable to li censed ama
teurs worldwide.

3. All contacts must be made
on the 10 meter band using only
channel ized converted Citizens
Band equipment or similar type
commercial units operating a
maximum of 15 Watts PEP cut
put. External ampli fiers may not
be used.

4. To be eligible for award
credit, all contacts must be
made October 1, 1978, or after,
on AM, SSB, CW, or FM. Mixed
mode contacts are not valid.

5. To qualify, appli cant must
work and confirm at least ten
(10) OX countries from the WTW
(Work the World) OX Listing. En
dorsements will be given for 25,
50, 75, and 100 countries con
firmed.

6. To apply, make a self-pre
pared list of contacts c la imed,
g iving the ca llsign o f each sta
tion worked in prefiX order. In
clude the date and t ime in GMT,
band, mode, and a br ief descrip
tion of the equipment used in
making each contact.

7. Do not send QSL cards!
Have your list verif ied by two
amateurs , a local club secre
tary, or a notary public.

8. Forward your applicat ion
list and award fee of $3.00 or 8
lACs to: Bill Gosney WB7BFK,
73 Awards Editor, 2665 North
1250 East, Oak Harbor,Whidbey
Island, Washington 98277 USA.

WORK THE WORLD AWARD
To enhance the enjoyment of

working OX, the editors of 73
MagaZine take special pleasure
in introducing what we feel will
be one of the most sought-after
awards in ex istence today -the
Work the World Award .

1. Sponsored by the editors of
73 MagaZine.

2. Available to licensed ama
teurs throughout the world.

3. To be valid, all contacts
must be made January 1, 1979,
or after. There are no band or
mode res t ric tio ns. Only OX
countries shown on the wrw
(Work the World) OX Listing
Quali fy.

4. The ul timate goal 01 th is
award program Is the Work the
World rNTWJ Award, signifyi ng
excellence in OX communica
tions. However, to quali fy for
WTW, applicants must fi rs t
meet the requirements of the
six Conti nental Awards, each of
wh ich is a worthy goal in it self.

5. Requirements for Conti
nental Awards: North American
Awards- work 13 North Amer i
can countries; South American
Award-work 12 South Ameri·
ca n cou n t ries; Eu ro pe a n
Aw ard - w o rk 12 Euro pea n
countries; A f ri can Award
work 12 Africa n countries;
Asia tic Award-work 12 Asiatic
cou ntries; Oceanic Award
work 12 Oceanic countries.

6. The Work the World Award
is Issued at no cost to any appli
cant who meets the requ ire
ments of all six Continental
Awards. The operator who
earns WTW has truly " worked
the world:'

7. To apply for any 01 the six
Continental Awards, prepare a
separate list 01 claimed con
tacts lor each continent, listing
all callsigns in prefix order. In
clude date, time in GMT, and
band.

B. Do not send QSL cards!
Have your Iist(S) verified by two
amateurs, a local club secre
tary, or a notary public.

9. Enc lose your verified Iist(S)
and award lee 01 $3.00 or BIACs
for each award applied for. For
ward to: Bill Gosney WB7BFK,
73 Awards Editor, 2665 North
1250 East, Oak Harbor, Whidbey
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Calendar

Robert Baker WB2GFE
15 Windsor Dr.
Ateo NJ 08004

Contests

Please note that with this issue
all award and contest an
nouncements are being split in
to their respective separate col
umns. Please forward all tntot
matlon directly to the individual
responsible for the particular
column. Any information sent
via 73 Magazine headquarters
in Peterborough NH Is only de
layed and may not be received
by the appropriate editOf in time
to appear in the magazine. Also,
to the organizations sponsoring
a contest, don', forget to send
an abbreviated copy of the
results for possible publication.
They wfll be prin ted 85 space
permits.

KENTUCKY oso PARTY
Starts: 0001 GMT september 15
Ends: 2359 GMT september 16

This contest is sponsored by
the Bluegrass Amateur Radio
Club. Only one contact per band
or mode with each station, No
repeater or pre-arranged con
tacts are allowed. Suggested
frequencies are lower edge of
General and Novice bandS, 2
meter simplex and SSB, and 6
meters.
EXCHANGE:

RS(T), county, and consecu-

September 22,
2100 to 0100

(september 23) GMT
The object of this aso party

sponsored by the Sooner Chap
ter of Ten-Ten International is to
collect as many as'ers ' numbers
as possible and you do not have
to have an as'er number to
enter. All contestants, other
than local and charter mem
bers, may operate on ly one of
the two tour-hour runs listed
above. Locals and charters will
operate both runs. locals and
charters will not be competing
for awards, Scoring will be the
same as for the 89'er awards,
except that contacts with peo
ple who have a Ten-Ten number
only shall count one point. Send
contest logs to WD5CSK by Oc
tober 31 . If you wish to apply for
the certif icate or any of the ad
vanced awards, separate appli
cation must be made directly to
WB5TKD.lf you would like an in·
formation sheet and a list of
awards, send an SASE 10 con
test manager Ron Re id
WD5CSK, 8832 NW 80, Yukon
OK 73099. Contest logs will not
be returned un less an envelope
and suffic ient postage is en
closed.

SCANDINAVIAN ACTIVITY
CONTESTS

CW: 1500 GMT September 15 to
1800 GMT September 16

Phone: 1500 GMT september 22
101800 GMT september 23
Non-Scandinavian stat ions

try to work as many SCandi
navian stations as possible,The
same station may be worked
once on each band during the
conlest. Only CW·to-CW and
phone-to-phone asos are valid,
no cross-mode. Use all bands,
80 to 10 meters, but only within
the following sections: CW 
3505-3575, 7005-7040, 14010·
14075, 21010-21125, 28010
28125; phone-3600-3650, 3700
3790, 7050-7100, 14150-14300,
21200·21350, 28400-28700 (as
legal in your ccuntrvtj. The pre
fixes used in Scandinavia are:
LAILB/LGILJ - Norway ; JW
Svalbard and Bear Island; JX
Jan Mayen; OFJOG/OHIO I
Finland ; OH/J-Aaland Island;
OJ/J - Market Reef ; OX
Greenland; OY - Faroe Island,
OZ - Denmark; SJISK/SUSM 
Sweden. All these prefixes are
geographically not in Scandi·
navta, but they are considered
so for the contest. Operator
classes include: a) single op
erator; b) multi-oplsingle trans
mitter; c) mutn-cc'mcttt-trans
muter. Club stations, even if op
erated by one operator during
the contest, are in the muttt-oo
erator class. Multi-op/multi.
transmitter entries are to use
separate series of serial nurn
bers for each band,
EXCHANGE:

Continu«/ on {»ge 147

89'ers RUN
Contest Periods:
Run #1: Saturday,

September 15,
1400 to 1800 GMT
Run #2: Saturday,

points and more than once each
band/mode if they are addi
tional multipliers.
EXCHANGE:

aso number, RS{T), county or
statelprovi nce/cou ntry,
SCORING:

Washington stations score
two points lor each phone con
tact and 3 points for each CW
contact, including c ontacts
with other WA stations. Then
multiply by the total of different
states, Canadian provinces,
and other foreign countries
worked . All others score 2
points for each phone contact
and 3 points per CW aso with
Washington stations and
multiply by the total number of
different Washington counties
worked (39 maximum). There
will be an extra multipl ier of one
for each group of 8 contacts
with the same Washington
county for all non-weenrnqtcn
stations.
FREQUENCIES:

CW-1805, 3560, 7060, 14060,
21060,28160.

Phone -1815, 3925, 7260,
14305, 21380, 28580.

Novice - 3725. 7125, 21150,
28160.
AWARDS:

Certificates will be awarded
to the highest-scoring station
(both single· and multi-operator)
in each state, Canadian provo
ince, foreign country, and
Washington county. Additional
certificates may be issued at
the discretion of the Contest
Committee. Worked Five
BEARS Awards are also avail
able to anyone working 5 club
members before, during, or
aller the aso Party unless pre
viously issued. All aso Party
entries will be screened by the
Contest Committee for possible
awards. The Worked 3 BEAR
Cubs Award is also available for
working 3 Novice members.
ENTRIES:

logs must show dates, times
In GMT, stations worked, ex
changes sent and received ,
bands and modes used, and
scores claimed. Include a dupe
sheet for entries with more than
100 asos. Each entry must in
clude a signed statement that
the decision of the Contest
Committee will be accepted as
final. No logs can be returned.
Results of the aso Party will be
mailed to all entrants; an SASE
Is not required. l og sheets and
summary sheets must be post
marked no laler than October 17
and sent to: Boeing Employees'
Amateur Radio Society, cIa
Contest Committee, Willis D.
Propst K7RS, 1841538th Ave. S"
Seattle WA 98188.

uve QSO number; non-xv sta
tions substitute state, country,
or province for county.
SCORING:

Score 1 point per asc. KY
stations multiply by number of
states,countries, and provinces
worked. Non-KY stations use
number of KY counties worked,
Final multipliers are: 1.5 lor all
10 meter contacts between 0200
and 1000 GMT; 2.0 for Inpu t of
15 Watts or less; 1.5 for Input of
200 Watts or less; 2.0 for all VHF
simplex asos. Novices or Tech
nicians may take an additional
2.0 multiplier for CW only.
ENTRIES:

Mail logs by October 5 to:
Donald Page WD4HPL, 309
Pocahontas Trail , Georgetown
KY 40324.

WASHINGTON STATE
aso PARTY

Contest Periods:
01 00 to 0700 GMT September 15

1300 GMT September 15 to
0700 GMT September 16

1300 GMT September 16 to
0100 GMT September 17

The 14th annual Washington
State aso Party sponsored by
the Boeing Employees' Amateur
Radio Society (BEARS) is open
to all amateurs. All bands and
modes may be used, Stations
may be worked once on each
band and mode for contact

DAFG Short Contest-VHF
North American Sprin t
ARRL VHF aso Party
WAE-Phone
DAFG Short Contest-SW
CAN·AM Contest-CW
Kentucky aso Party
Scandinavian Activlty-CW
Washington State aso Party
89'ers Run
Scand inavian Activit y-Phone
Delta aso Party
CAN·AM- Phone
College Radio Scrimmage
Fall Classic Radio EXChange
QRP Annual October aso Party
Arrowhead 50th Ann Iversary QSO Party
ARRL CD Party-CW
ARRl CD Party-Phone
Crazy Eight Net aso Party
ARRL Sweepstakes-CW
CQ·WE Contest
IPA Contest
OK OX c ontest
ARRL Sweepstakes-Phone
DAFG Short Contest-SW
DAFG Short Contest-VHF
ARRL 160 Meter Contest
Connecticut QSO Party
North Carolina aso Party
ARRL 10 Meter Contest

• = described In June Issue

Sept 15-17
Sept 15 & 22
Sept 22·23
Sept 29-30

Sept 30-31
Sept 3O-0ct 1
Oct 6-7

Oct 13·14
Oct 20·21
Oct 28
Nov 3-4
Nov 1()'11

Nov 11
Nov 17-18
Nov 24·
Nov 25·
Dec 1·2
Dec 1·3

Dec 8-9

Sept 9·
Sept 15-16

Sept 8·
Sept 8-9
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PERSONALIZED LICENSE PLATE FRAMES

~~
LETTERS ON A BlACK BACKGROUND.

D URABLE. D IE CAST METAL FRAM E
TRiPlE C HROME PLATED
LETTER~ CHEMICALLY FUSED

• FIT S AU AUTOMO BILES
ACCOMMODATESAll LICENSE PLATES

• EXC ITING NEW G IfT ITEM!
Will S ORD[RJ~G SP£CIFY TOP
Ll~[ COPY 112 LETT ERS MAX
I ~ClUDl~" '>PACl:'iG I -AMATEUR
RAOlO- APPEARS AS BOTTOM
LIM. 0" Al.L FRAMES USlESS
OIHER'NISE SPFClFlED 112
LETTERS MAX .

AJT ENTERPRISES ~.,,,
4442 VINTON AVENUE CULVER CI TY. CA. 90230 (2 1J I 836-2223

SATISfACTION GUARA~TLI_D OR MONEY REFUNDED
CHECKS AND MONEY O RDERS ACCEPTED. CAlif. RESIDENTS ADD 6" SALES TA X
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DEALERS WANTED-OVER 300 WORLD'WIDE

RADIO EQUIPMENT DOESN'T GROW ON TREES
But the C & A ELECTRONICS Warehouse Sale

Will Make You Think It Does!

AEA
ALDA
ANTENNA SPECIALISTS
ARRL
ATlAS
As m ON
ASTATIC
AMERICAN ELECTRONICS
ALEXANDER MFG.
BIRO elECTRONICS
BEARCAT
BK PRODUCTS
CRAKi
CUSHC RAFT

COMMUNICATIONS SPECIALISTS
DVE
DSIINSTRUMENTS
DRAKE
DYCOMM
GOLOLINE
HY·GAIN
HUSTLER
ICOM
INTERNATIONAL CRYSTALS
KOK
KLM elECTRONICS
KENWOOD
KRIKET

LUNAR
LARSEN
MAXRAD
MIRAGE
MIDLAND
MOTOROLA
NON-LINEAR SYSTEMS
PACE
P IPO
POWER INC.
ROYCE
REGEN CY
RUSSELL
REDCO COUNTERS

STANDARD
SANYO
SHAKESPHERE
TPL
TRIEX
TAYLOR
TRISTAO
TR"'ETICS
VHF ENGINEERING
WILSON
WESTCOM
YAESU

Call 213-834-5868
FOR YOUR BEST VALUES ON THESE FINE LINES

Be Sure To Check Our
SUPER SAVER

Cash & Cany Specials

22010 S. Wilmington Ave.• Suite 105
Carson, CA 90745



CHECK-OUT
OUR FABULOUS

SUB-DEALER PROGRAM!
You will be pleased by our prices, policies, promotional tips,

technical service and personal attention to your individual needs.

We provide an elaborate, up-to-date, computerized listing of
all major lines. We offer BIGGER QUANTITY DISCOUNTS as your
volume increases!

Increase your sales volume with the Famous" Thomas Touch."

Send letterhead for complete Sub-Dealer Package.



299.00
189.00

209.00

679.00

129.00

189.00

299 .00
399.00
899 .00

179.00

142.95
299 .00

ICO N
22-S FM XCVR ..•....................

TDlPO
VHF One Plus ••• •••••••••••••••••••••
Tempo I W/AC· l ....•......•.. .......
HI'nIl' 2K-4 Ampll"," ......•......•....

AnAS
2l0X W/N8 &: DMK &: Mobile Mounl

HANIlIARLUHD
HQ·170ARX .

NATIONAL
NC-300 RX .

HALLICRAfTERS
SX· 1I1 Ro,ceiver .
SX.115 Ro,ceiver .

C LEGG
FM.27B FM XCVR 2M .........•.......

449.00
89.00

349.00
359.00
9900

219.00
128 .95

PAR11AL USED EQUIPMENT LIST (G••r.nteed 30 D.y. - 7 D.y. Re'.ad Policy)
COLU NS RADIO KENWOOD
755 3 Reel'lVO"r With CW FILTER S 479.00 R·599 Rl'Cl'lvl'r .
75S1 Rl'Cl'iYl'r · 299.00 TR.7200FM XCVR .
75S38 Rl'Cl'lver 685 .00
KWM·2 With 516F2 (Round Emblem) 1299.00 SBE
3Ot- l Amp lifil"r . . . . . . . . . . . . . . . . . . . . . . . 495.00 S8-36 TrallKe1ver .........•.....•.... 449 .00
32S 1 Tra mlttlPl" 349.00

DRAkE
R-4Rl'Crivef&:T4 R«U IPI" .
RV4-C VFO . ....••••.•••••••.•......•
R4·8 RI'Ce'ivIPI" . . . . . . . . . . . . . . • • • . . . . . . .
T4·X WlIh Ora'" om Mle.....•......•.
2NTTr. ...mittlPl" ..................••..
2-C RI'Ce'ivIPI" W/ 2CQ Muillplll'r ......•...
ML. L2M FM Tr.~YI'1" ..........•....

HEATHKIT
Digital Mulllml'tl'r SM-121O. . . . . . . . . . . . . 80.00
S B-650 Dlglt.l Diapl. y 139.00
HW·16 XCVRW IVFO 159.00
S BI04 W/ H. P. 1I 46P.S 599.00
SBI02 WIH .P.23B &: S P.600 443.00
Freq Count lPl" IB. 1I03 . . . . . . 100 .00
HR. l OB Rl'Cl'iv..r 69.00
S8-630Consol.. 99.00
S8.303 RO'C.,;ver W/ CW FilllPl" 259 .00
SB-300R~W/SP600 SJW.k lPl" 219 .00
DX·6OB T,lInsmIUIPI" . . . . . . . . 69.00

H• • Eqll ip•••t - All ...... rqulpm..nl
d .~pl..v ... otWraling fu. a~lu..1 -on
QSO'~ W.. ...a lly kno...· our g... r !

Sub-De.ler Inaulrl•• Invited 'Send Letterllead 'or Co.."I.t. Paclrao.l.

"We want
your used gear!

We Buy or Trade!".... 134

..... • 8 W "'... JW Millon-
M_

!>!>T E.Iooctt_ \llbrcpl •......... c...... 0" ' OK M...ch ..,. W.....
A_ CD' tTO A4>h.o "" ~O'O ,.... ~Caor.IW' dOtI

ARRl C£S H.... Key u_ ..... T.... T.., V_
A,a.. c-.cr." H... door "" ...... "K...."" C...h"u" H~-Gooin

M~_ Sou" •• WIr .. Uudll".., ....- OCD" MI._ Sh... .. \lHf Utii_ ....

AUTHORIZED DEAUll •••
FOR OVER 50 MA,JOR LINES.

NEW AND USED EQ UIPMENT "(k, on our used equipment ma iling II.,."
TRADES WELCOME , he be.,allowonce. anywhere" "w e buy good u. ed SSB gear"
OUR EVERYDAY LOW PRICES "remain 'he tome for ca. h or trade· I,,""
SAME DAY U.P.S . SHIPP ING "Ju. t a phone coli owoy"
COMPLETE RADIO SERVICE S HO P "Moll Order RepaIr St-rlJJce"

• Fa.t Effldent S el'Ylc. • MOIIt ReJMllr. Done and Shipped Within 7 Day.
• We HeJMli' All Brand. • Am. teur Extr. / Flrs t Cia.. L1cen_
• All Wod< Guara nt~d • Include M.nual••nd Power S upply

• Send U. Your Defect l..e Equipment Prep41id Shlppins

OVR FINE REPVTAnON SPEAKS FOR fTSEU ••.-t'OV SHIP IT - WE F'X ,r

,,'..,
•
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Power Line DXCC
(Distant Control Circuit)
- The ac lines are already there ...

why not use 'em for remote control?

tide dealt with cont rol of
distant (OX) o bjec ts by reo
mote control, v ia exi sting
6O-Hz lines. He helped me
by solving my worst p rob
lem in co ntrolling my EME
ar ray, located on a tower
building some 150 feet (by
wi re and zig-zag routing)
from my basement ham
shack . First , I buil t his cir
c u it s, and the y worked
-very we ll ! Then I decid
ed to lay ou t a PC board to
speed ma tters up if I want
ed more than o ne copy (I
did). And then, I decided to
do an article just for the PC
boards, just to encourage
othe rs to try his methods 
using his circuits-which,
as I said, work very well in
deed.

While laying o ut the first
board and mulling ove r his
idea for remote mon itor ing
of his ham receiver, the
way of laying out the PC
boards shown in Figs. 1(a)
and 2(a) evolved . Figs.1 (b)
and 2(b) are just load ing
diagrams to hasten things
along fo r you .

Fig. 1(a) is the PC board

"-l ..

...J

,

" Power line DX." But. I did
not sto p there ! I stole even
his c ircuits. almost intact.
That, too, I must expla in.

My intent is to praise
him highly. The origina l ar-

•." q,z: Q,\
• . .:cg 8'-•

• +
~ ~ z..,

,
•• •

: .-
--)t---

I must first apol ogize
somewhat for stea ling

this art icle's title from J. H.
Everhart N2CX. His article.
in the August, 1976, 73
Magazine, was entitled

Fig. l (a). PC layout, R/T board.

,.'

Dave Brown W9CQJ
RR5. Box 39
Noblesville IN 46060

I II.

34



, 000......
)1

' 0 TO ' , a~ "

/

,
•

,.
' '0'

.~' "

L., 1T :~~"r "" ------:j~::.---

I", 1 ,,,:.L ,oT.......
T . '

-----)1'-----

~,

-If-

n oo .'. " ..
~~.

..

."c"o , ~

..~,"OC O<."c ,

" " ~=-:r:' 0 ,- J,." ("
" ..·l ~...
'"

•
".,..

, .00.·.·f.
)1

,... I .., ~, ... ,
,~ -ll--

,
-11--

lv' ,
.l _-n- 1. , ~ - ,

I
,..

l ~ TF·"'" I ,....-
j'" 1"ll!'T.

'" •

H1 I' j.t
'00"'

T •

u o . , .-
,

Fig. 1{b). Component layout R/T board (fo il side view),

Fig. 2(a). PC la yout. to ne generator and audio amplifier'
decoder-buffer boards .

•
!RL

700 Ta y lo r Road
ColumbUS . O hio 11 3230

(6111) 8611-2116 11

Con t in uously a d ius ta b lll
s hi t! from 100 10 1000 H, .

Wri t e for d e ta ils. Visa and
Maste r C ha rge accepted ,

Video operation available .
Interfaces microcompulers .

We can install you r XitelC
Se T - lOa board in sid e . too

layou t is the audio ampl i
fie r (follo wer, reall y) a nd

">1\("1",,,10,,. 'Ih",

1 1o · ".~ ,r",.l", ..1 n..., ."

$449.00

Stops QRM with selec ta ble
S5 or I 00 H~ . ril ters and
two tone Iimilerle s s oper ation

Decision levll i co r r ection
improves selec tive fa d in g

Uses either 170 v olt , 6 0
MOl . o r RS - 232 loops

nted t " 011
its dll'$ign , cornpuRu· gr e ~rts. a n d
o ffer I~ndl,"e cop y over ..dio circuils.

tri ca lly .)
The left half o f thi s

ICs a nd the componen ts
needed to ha ndle the gen
era t ion of up to six con t rol
tones (aud io), and a second
board th at ca n be sp lit up
the middle . (See the ver
t ical black line tha t ap
pea rs to do nothing elec·

,

t : ,

•
I

• •

. , . ,~:;.--

layout for both transmitter
and re ce ive r, o r wh at I ca ll
the RIT board . This is the
he art of th e sys tem to
allow hooking up to your
power li nes. Fig. 2(a) shows
two boards-one that a c
cepts up to three CD 4001
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or outbuildings where
there is a wall outlet .

Build up two complete
RIT units like that and you
have o ne wire less intercom
that can be ca rried about
from room to room and
plugged in, whi le the sec
ond unit babys its you r
child or your ham gea r for
you. The RIT board con
tains all the necessa ry
components to take audio
in and give rf output ready
for, and attached to, the
power li ne in t ransmit
and the sa me in reverse, in
receive . All th at is needed
in addi t ion is so me obvious
switching and an aud io
amplifier. This wou ld boost
up a microphone level that
is too low (1 .4 V req uired at
the NE555 input) and a re
ceived audio that may be
lower than you want. Then
get the speaker and micro
phone of your choice.

I go t around the latter by
using an olde r Motoro la
speake r-microphone in one
unit, with a coiled cord like
those used on the FM
handie-talkies . Use the
small t ransformers shown
to match up impedances
where and when required
by what you use. My aud io
amp li fier was a 1- to 2-Watt
per channel , with one tC
that you often see in a
chi ld's record player of the
less expensive variety.

To give you an example
of how I use all this-I
sample a small amount of
audio from the speaker
o u t pu t lines throug h a
shie lded cable and feed it
over to the one R/T board I
have built into my audio
cont rol unit in my console .
The audio unit allows me
to add tones , tou ch
tones™, and the like to my
rigs, and also has decoding
fo r the re c e ive side of
th ings. By adding the R/T
board to the unit, t now can
place any of these to nes,
voice from the station
mic rophone, or audio from
the re c e ive rs into the
transmitter portion of the
RIT board and ship it any
whe re on my prope rty

"

,.,

' 0011 ...",.
-.".

SwITC""G

,.

I" .._ _ -.:/ TO _.

1 T~ "'-"·u ",. <.

''!T '.'

board, as a tra nsceiver
type item, because I, too,
would like to be able to
mon itor gear in the ham
shack while I am in othe r
parts of t he ho u se . I
thought it would be nice to
be ab le to have it a two
way ci rcuit, as I'm su re
many hams would . The end
resu lt of my efforts can be
built into a small, attrac
tive ca se with a carrying
handle on it. This allows
use anywhere in the house

••
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is the same type MPS5172
(Q6 ) and NE567 shown in
his Fig. 5.

Once these Figs. 1 and 2
of my PC layout have been
done in the photo negative
stage, they may be cu t
a pa rt and boards made in
any combination or quanti
ty . The PC board layout
removes all the headaches
and a lot of the work of thi s
job, so I hope more of you
will try N2CX's ideas.

I planned Fig. 1, the RIT

'0 , .. , .
. " 0 0 .. .
" a"O ' O I.

"
"' {;l l . ( L 111
~ , ,

~
, 2~ v.C ,,

" ,, ... .. , , •'"
.. ." ,
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s.lCO"~T

,
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tJo / OH

-~- eec ~ ~~ " ....tIIO I• ~ " . z Oll .... D'02

-~-
, "' ., ....0'0'
~ .. .AOOO •

on OR THEMn"

..
IV .,

M

Ii:: I..

Fig. 3(b). DeC = de control unit (as requ ired).

•

"'L I ' (

the low-pass filter to follow
the tone gene rators. It is
shown as an MPS5172 in
Everhart's article, Fig. 2,
page 53. The right half of
the board is all the circuit
ry to decode and/or buf
fe r/i nve rt a received tone. It

XI Tone XI Tone
L 1 69.7 kHz H 1 120.9 kHz
L2 77.0 kHz H2 133.6 kHz
L3 85.2 kHZ H3 147.7 kHz

L' 94.1 kHz H' 163.3 kHz

Fig, 3(e).

Fig. 3(a). M = microphone. S = speaker. MA = amplifier and matching transformer, if re
quired. Tf = tone encoder. TD = tone decoder. RJT = receiver/Uansmitter boa rd(Fig. 1}.

Fig. 2(b). Component layout, tone generator and audio amplifier/decoder-buffer boards
(fo il side view).
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S£T - UP

AUTO P(h. U '" ( 0
'0 U vEl.

Left fo r right num be ri ng
can be t raded, if it makes
your wiring easier, but
don 't accidenta lly t rade in
puts for outputs .

The four parts of the IC
are ide nt ical in operation.
In the or iginal Fig. 5, the
ICs were labeled incorrect
ly as 576s. They are the
familiar 567s . And while I
am on the 567s, beware of
too mu ch tone input. 50
mV should be max imum, if
you want to prese rve a ny
narrowband c ha rac te r is
tics . Q5, in Fig. 4, can sup
ply much more than that. I
have added limiter diodes
to the circuits and a leve l
pot that you can ad just on
the PC board . If you have
tone-fal sing and -fa iling
problems, act a ccord ingly.

One other comment on
the o riginal article . Fig. 6
shows how to re-wind the rf
tr an sform er. Whi le th is
worked well , it was a lot of
work . I a llowed, on the PC
layou t, for you to use a
much more common coi l
fo rm put out by many ven
dors throug h most supply
houses. Wind the trans
former on it in exactly the
sa me manner as shown in
the original art icle, cover
with a matching sma ll i-f
co il shie ld, and the resu lts
will be the same. I a lso left
the co il pinou t the sa me, so
don ' t forget the jumpe r
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(so rt of c ont inuous-to ne
sq ue lch sty le). When this
to ne ge ts to m y un it
(remote), it is handled just
like the other d irection , by
sp litti ng the audio and
tone. The tone also lights
an LED corres ponding to
what tone is cont ro lled by
wh ich radio spoke. By us
ing more than one tone at
the remote end, I can con
trol which radio I am put
t ing the microphone aud io
in to an d key ing . Th a t
about sums up one of my
dandy uses, one of the
re asons fo r writing th is arti
cle, and the prime reason
fo r my expanding it beyond
just the PC board layouts.

I have changed some of
the pin numbers of the ICs
due to my board layout. so
I have re-drawn the e ntire
RfT boa rd sche mat ic a s Fig.
4. The num bering on Fig. 4
a nd the layou t now agree .

In the o rig ina l art icle
in case they are no t caught
in the re ade r's column-let
me say that the re were a
few e rrors a nd omissions.
The pins on the " B" tone
oscillator in Fig. 2 were
o m itt e d . I c o m p le te ly
changed these, due to my
layout, but in the o riginal
art icle, the le ft part shou ld
have inputs of 8 a nd 9 and
an output of pin 10, and the
right pa rt, inp uts of 12 and
13 and an output of 11 .
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the rad io o r station micro
phone setup .

The second audio d irec
tion is fo r the tone; it is
through a series pass filte r,
to reject audio and pass
tone, and back to the one
tone filter and decoder you
see in Fig. 2. That, in turn,
when sensed and decoded,
pulls in a relay and keys the
transmitter. In the other
d irect ion , the audio men
t ion e d e a rlie r, fro m a
rece iver-speaker circuit, is
coupled into the tran sm it
ter ha lf of the ham-shac k
end RfT board and put on
the ac power lines. Back
where I am (re mote). the
receiver portion of my RfT
board demodulates the
aud io from the rf ca rrie r,
amplifies the audio, and
presents it to me at the
spea ke r.

I have added some com
plicat ions since I wa nt to
monitor more than one
rad io a nd I don't just wa nt
to listen to noise at the
remote end. On FM, that is
not bad. as the radio has a
sque lc h that keeps the
audio off the transmitter
input line of the ham shack
RIT board, but I also mon
itor 50.125 MHz on SSB. To
get around this, I have a n
a ud io-type squelch in the
aud io console that, when
the radio speaks, keys a
tone alo ng with the aud io

where 120 V ac, 60 Hz is
run .

Out on the remote end,
where you have taken the
R{T unit, this audio is taken
back off the power line,
decoded if required , and/or
amplified up to speaker
level. It has been a ha m
shack-to-garage and towe r
house in tercom, a contro l
uni t from shack to tower
house fo r EME a rray con
tro l (a 15O-foo t unwired
blessing), a nd even a twa
way setup back to the
woods almost half a mile
away-where all I run out
there is a low voltage, 24-V
ac line to avoid electrica l
code (and cost) problems.
See Fig. 3(b).

The two RfT units, in that
case, a re merely coupled
into the 24-V ac seconda ry
of the ham shack end and
decoupled at the 24-V ac
prima ry of the woods e nd .
The woods-end transform
er then transforms ba ck up
(to the 48 V ac I needed for
a 30 V de and allowing for
line d rop from the ham
shack to the woods). Di rect
cu rrent cont ro l is sent
down the same two wires
for a one pair/three duties
syste m.

My only concession in
the RfT use was to utilize
d ifferent rf frequencies
each way, so that I can
override re ce ive r audio
coming my way when I
want to transmit either
audio or a control tone. For
monitoring the local re
peate r from a nywhere in
you r house, it is great! A
single tone is sent a long
wi th the microphon e a ud io
whi le you a re tra nsm itting.
After the aud io is demod
ulated from the rf carrie r
and leaves the R{T board at
the ham shack end, it goes
two ways . The audio goes
through a parallel trap to
re ject the tone, to a one
stage audio amplifier (later
fou nd to be unnecessary),
and , via a po t , to the
microphone input ci rcuit.
The pot a llows me not to
have to cha nge levels in
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wires (five a re req uired)
from the transformer base
to each circuit. If any of
the jumpers have to c ro ss,
be sure they a re insulated
WHe.

I'l l add in here a few
usefu l notes on Fig. 3 con
cerning t he hook ups and
the parts to use. Fig. 3(a)
shows the simp le form of
wireless intercom unit used
as a t ransceiver extens ion
or remote . The rnA units
should be whatever match
ing t ransforme rs t he
microphone and spe ake r
require to properly couple
to the RfT boa rd . The ham
shack mA u nits a re han
dl ed the same way, proper
ly matc hing you r rig wi th
respect to mic rophone in
put and audio output
(phones or speaker). Since
this will va ry so wide ly, I
have chosen o nly to b lock
di agr am it. Keep it as sim-

pie as possible a t first, until
you see what you reall y
must have . For example,
use a .1 capacitor from t he
speaker line to the R/T u nit
and from the rad io audi o
ga in-co nt ro l to co nt ro l
level. Add a pot for level
la t e r, a nd/or come off
ahead of the rig gain con
trol, to allow a quiet rig in
t he ho use wi th the XYl
while you mon itor from
o u t in t h e ga ra g e o r
whe rever you might be .
Then add the audio ampli
fiers where requi red . There
are many cases whe re
audio amplif iers m ight not
be needed a t a ll.

Fig. 3(b) is a specia l case .
I have found it ve ry use

ful to red uce wiri ng be
tween two points when
there is nor al ready a 12o-V
ac. 6O-Hz line. See Fig.
3(b). If you run a safe wire ,
like rotor cable with good

insulation, not many codes
would prohi bit such an in
st a llation. If 12o-V ac wir
ing were run, a ll kinds of
codes , regu la tions, elec tn
c lans. and costs get into
the ac t !

Skipp ing over Fig. 3(c)
fo r a few paragra phs, since
it is really a part of Fig. 3(d),
Fig. 3{d) concerns a specia l
situat ion not cove red in
Fig. 3(b). It a llows a simp le,
rem ot e tr an smitte r-r e
ceiver pai r to be located re
motely from t he ha m
shack/a ntenna location .
The re mote site then fo rms
the heart of my anten na
test range. Provisions a re
made for vo ice to return
back over the wired ci rcu it
fo r both checking aud io
qu al ity and intercom use
whe n someone is at the
remote si te . Next , o ne
cha nne l Irf) of the wired
remote is wired to use the

buffered de voltage from
the receive r's disc rim 
inator (the VHF receiver).
The buffer also shifts the
level to allow direct use
wit h the 555-modu lation
pin (all po sitive vo ltages),
by shifti ng the disc rim
inator min us 6 - 0 - plus
6 V d c (approx .) over
to a 9- to 11-V d c shift.
W hen t he receiver is righ t
o n, th e 10 volts then rep re
sent 0 V at the di scrim
inato r. Since the t ra ns
m itte r end (V HF) is where
you are, the frequency is
used to be sure you are
sending righ t in the center
o f t he rec e iver' s (VHF)
p a s sb and , whe re t he
re ceiver has been aligned ,
calib rated, and measu red .
That is , uV antenna
strengt h equa ls some arbi
t rary eve read ing, record
ed. You use your reference
di pole- see Fig. 3(d)-IO
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the remote-site dipole first
each time, and if the fre
quency read s all right, then
any differences shou ld be
in the path (not likel y at
% mile, but weather af 
fects i t some) o r in t he
receiver itself, due to some
fac tor such as temperatu re
o r ag ing . Then you proceed
w ith you r test antenna,
compa red to previous an
tennas, and the reference
dipole using the ave vo lt
age read ing on a separate
rf-w ired channel .

Using the separate w ired
channels of rf allows con
tinuous monitor ing o f all ,
simu l taneousl y. I intend
actually to monitor three
vo ltages (plus frequency)
in thi s measurement, along
w ith a low-power trans
mitter whose outpu t I can
both accura te ly measure
and va ry co nti nuously
from 1 to 10 W atts. The
remote receiver can be any
FM unit on the frequency

of your antenna interest ,
but preferably so l id state
to reduce power consum p
t ion on your 24-V ac l ine
out to the si te . Then you
measure and send back
(by t hree rf channels) the
two l imi ter and ave read
mgs.

By vary ing t he t ra ns
mitter level , you can keep
the receiver down out o f
limiting where the ave is
li nea r o r, at lea st , re
peatable. Remember, you
are not t ry ing to recover
aud io from t he VH F trans
mitter at the V HF site at
t his point , bu t only to com
pare the signa l st rength of
two antennas: the refer
ence d ipole vs. your new
model. The range is ap
p rox ima te ly % mile, o r
2640 feet , or 41 7 wave
lengths on two meters, and
gets better as you go up in
f requency. This keeps re
flections and st ray ground
cl utter to a minimum, as

well as allowing you to plot
y ou r antenna, and any
st ray lobes, ac curately.
You require only a well
ca lib ra ted antenna rotor
and readout. My remo te
site is due east (90 degrees)
from me; that becomes 0
degrees on the antenna
p lot. The north rotor stop is
a pa in you live w ith, but I
avoid ext ra work by sta rt
ing at 270 degrees plot(due
north - compass) and plot
t ing a ro u n d thr o u gh
st raight at the site and
t hrough 360 degrees In

5-degree increments .

If you try this kind of
w ork, always allow a f ull
360 degrees around - and
then back in 5 degree in
crements. Trying two or
three such trips and averag
ing the results is even better.
Thi s allows for any roto r
over-t ravel or coast w hen
stopping. Whatever you do
w hen com paring antennas,
or how you do it , never -

repea t never- bel ieve the
reports of signal strength
c hanges from antenna to
antenna that you get from
another stat ion. M odula
t ion, key ing, etc., is all
right, but unless you like to
cl imb towers, changing an
tennas back and forth and
never seem ing to get any
w he re, stic k with a mea
sured system . Thi s is not to
say you can never have
another amateur whos e
setup and ser ious atti t ude
matches you r ow n or the
level of confidence you
want. but to sugges t you
don't buy the casual-type
observer. He may have
cha nged rig s, an ten nas ,
and use his deaf ear for an
S-meter ! Why do you think
I went to the trouble of a
range?

Fig. 3(c} was thrown in to
show how I can control 16
channels of rf using only
eight f requencies and up to
as many audio tones as you
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can discriminate between
or u se with out end 
ing up in a crossf ire mess. If
the numbers and the con
trol pad look familiar 
they sho uld ! I cl a im no
credit for this idea, beyo nd
acknowledging tha t a lot
of w ork a nd re se arch
(t ra ns la t ion: mcnevll wen t
into the selec tion o f the
tou chtoneI frequenci e s
used by the phone co m
pames. Such things as har
mon ic relationships a nd

beats were a ll thought out
fo r me; I just shifted the
tones up to rf frequencies
and used the same 567 de
coder scheme used by
many autopatch se tu ps,
but at rf frequ encies . The
567 is good up to 500 kHz,
so I am well wit hin li mits.
Add to t he fact that audio
down a power line wou ld
compete with the 60 Hz
and be hard to sepa ra te,
and the 10% bandwidth at
rf is severa l cyc les you can

easi ly zero in on versus a
few cycles a t a udio, a nd
you realize why the shift
up and the manner I did it.

Fig. 4, as sta ted ea rl ie r, is
jus t sc h e ma t ics - t he
same, a lmo st, as the or ig
inal s e lect ron ica lly, b ut
divided up as they a ppear
o n the PC boards and num
bered in the PC board man
ner for easy troubleshoot
ing.

I'm sure you will find at
le ast as many use s for this

te rrific ci rc uit combina tion
as 1 did , so 1 hope the PC
boards make it a lot easi e r
for you . Any other uses or
ideas u sing these little
gems I'd like to hear
about, and an SAS E is re
quired o nly if you need a
rep ly. El ectron ics or cir
cu itry q uestions should go
direct to N2CX, and PC
board o r uses questions to
me, to keep things sorted
out. Give remote co ntro l a
try-you'll like it. I bet! •

Continued on {J<I{Je 751

them informed of both tower-to
plane and ground-control corn
munications. The new "Bear
cats Thin Scan Aircraft" seen
ner is just2 3/.l inches wide and 1
inch thick, and weighs a mere
10 ounces, making it a true
pocket portable. The radi o is
capable of receiving up to 4
channels in any mix 01 the two
bands covered. Each channel is
provided with a lockout control
for bypassing when desi red.
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NEW BEARCAT POCKET
SCANNER RECEIVES BOTH
AIRCRAFT AND GROUND·

CONTROL COMMUNICATIONS
The world's f irst pocket-size

scanner radi o capable of recetv 
ing both the VHF·AM aircraft
channels and UHF·FM et te n
nels has been introduced by
Electra Company. For the first
time, airport officials, operating
personnel, pi lots, and others in
terested in airport operations
can carry in thei r pocket a
single radi o whi ch can keep

modes or notes. As an added
feature, a section is provided for
every country of t he world .
"tns ta- Pac" is attractively
packaged and would be an
asset to any ham shack. It has
been developed by KH61TY and
is offered with an uncondit ional
money back guarantee if not
completely satis f ied.

For furth er inf or mati on
about th is new system, contact
mete -Pe e. PO Box 22974,
Honolulu HI 96822. Reader Ser
vice number 143.

I-

tunity to save time and money in
a SLing as we ll as have an in
stant reference right at his
f ingertips. Du plicate a SUng
will become a thing of the past .
You know at a glance what you
have worked, on what bands
and modes, and , most tmpor
tant, wh at needs to be con
firmed . Each call area of the
United States is divi ded by
state, band, and mode. An extra
column is provided lor new
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New Products
'rom r»ge 24

The Insta-Pac. The Beerce" Thin Scan Aircraft scanner.
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AVAILA BLE ONL Y AT THESE AUTHORIZED DEALERS

NEVADA
Communicat ionJ Center WeJt , Las Vegas , NV 89106, Ph . 702-647·

3114

NEW JERSEY
C. H . Electronics, Inc., Cli fton, NJ 07011, Ph . 201478·9700

NEW YORK
Barrv Electronics, New Yor k , NY 10012, Ph . 212-925·7000
Com-Tech Elect ronia, RenuelaM, NY 12144 , Ph. 518477 -8461
Delmllr EIeClronies, W. Babylon, LI , NY 11704, Ph . 51~2o.1234
VHF Communications, Jamenown , NY 14701, Ph. 716-664.e345

OHIO
Univerul Ama teur Rltdio , Reynolclsbl,lrg, (Colum bu s) Ohio 43068 ,

Ph. 614-866-4267

OKLAHOMA
Derrick Electronics , Bro ken Arrow, OK 74012, Ph. 918 ·251-9923

PENNSYLVANIA
laRue Electronics, Scranton, PA 18509, Ph. 71 7·343·21 24

SOUTH CAROLINA
G.I.S.M.O., Rock Hill , SC 29730, Ph. 803·366·7157

SOUTH DAKOTA
Burghlllrdt Amateur Center, Wetertown , SO 57201 , Ph . 605-886-731 4

TE XAS
AG L EleCl ronies, Dallas, TX 75234, Ph. 214·241 -641 4
Madison Electronics Supp ly , Houston, TX 77002, Ph. 713-668.Q268

VIRGINIA
Radio Communications , Roenoke, VA 24016, Ph. 703-342-85 13

WASHI NGTON
A·8·C Communications, Seatt le, WA 98155, Ph . 206·364-8300

WISCONSIN
Amateur Electronic supctv. Milwaukee, W I 53216, Ph. 414442·4200

CANADA
8ytown Marine Ltd ., Ottawa, Ontario , Can. K2H 7Vl , Ph. 613-820-69 10
Traeger Distributors, Richmond , 8 C, Can. V6X 2A7 , Ph. 604·278·1541

CALIFORNIA
C & A Electron ic Enterprises , Carson, CA 90745, Ph . 213-834·5868
'rete-com Electronics , San Jo se , CA 95124, Ph. 408,3774479
Wertcom, San Marcos, CA 92069 , Ph. 714·744.()700
Zacki t Corporation, Vallejo, CA 94590 , Ph. 707 -644-6676

COLORADO
A .E.S. Communications, w ee-Com. Colorado Springs , CO 80909,

Ph. 303-475·7050

CONNECTICUT
Thomas Communications, Newington , CT 06111 , Ph. 203-667.oa11

FLORIDA
Amateur Electronic Supp ly , Or lendo, FL 32803 , Ph. 305-894·3238
N & G Distribut ing, Miami , FL 33126, Ph. 305·592-9685
VHF !JAX, Orange Pllrk , FL 32073 , Ph. 904·264·7176

GEORGIA
Repeeters Unlimited, Oiv . of Creative Electronics, Marietta, GA

30065 , Ph. 404 -971·21 22

ILLINOIS
Kla us Radio, Peoria, I L 61614, Ph. 309~9 1 -4840

Spectronics, Oak Park , I L 60304, Ph. 3 12-848~777

IOWA
Bob Smilh Electronics, Fort Oodge, IA 50501, Ph. 515-576-3886

MARYLAND
The Comm Center, lnc., laurel, MO 20810, Ph. 301-953-9541

MASSACHUSETTS
Tufts Radio Electronics, Medford, MA 02155, Ph. 61 7·395-8280

MICHIGAN
Harry Crofts Erectrcntcs , Northville , M I 481 67, Ph. 313-349.Q176
The Ham Shack, Kentwood, M I 49508, Ph. 616·531-1976

MINNESOTA
PA L Electronics, Minneapolis, MN 55412, Ph. 612-521-4662

MISSOURI
Alpha Electronic L.bs , Columbia , MO 65201 , Ph . 31 4-449-1362

NEBRASKA
Communications Center, Li ncoln , N E 68504, Ph. 402-466-3733

~--~-
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Tim Scarlett U'D5B:"'L
418 East Spring Valley
Richardson TX 75080

Blueprint for Biofeedback
Experimentation

- fertile ground for pioneers

Fig. 1.

HEeTROOU
l'O'EEOl l e.

OU1 ~Ul

..O~ "OR
L'GHlIL EOI f-

HE e TIIllOU
,~,

' ~ PUl ~ e OOol ROL OEVOC E
PHOTOCELL »: e' ReuOTS

TO BE

." CO~ TROuEO

T he idea for this article
came from an exper

ime nt into the capabili 
ties of human movement
and cont rol. The main
question was how it would
be possible for a person to
contro l electrical devices
and effectively co mmuni
cate without movemen t of
any kind . This restr ict ion in
cluded the use of speec h,
sound, o r any alte ration of
respiration .

Upon first co nsideratio n
it seemed an impossi ble
task, as the only apparent
co nt ro l would be over
thought. This is where the
idea of co ntrol by brai n
wave came to mind. No, l'm
not talking about ESP or
psyc ho k ine si s, bu t bio
feedback . Biofeedback is
the process of monitor ing
a nd controlling certain
body funct ions . .. in this
case, alpha brain waves.

The main purpose of bio
feedback is to pro vide
greater re la xa t io n and
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creativity by contro ll ing
c ert ain types of brain
waves. In thi s article, we
will be concerned with
alpha wa ves.

A device ca lled a "bio
feedback moni tor" is used
to amplify and detect alpha
waves in much the same
way as an electroencep ha
lograph. A band contai ning
elec t rodes is fitted around
the head, and when the
bra in is producing an abun
dance o f alp ha waves ,
the monitor gives indica
tion with a tone or light. By
learn ing to co ntrol the tone
or ligh t, you learn to control
your alpha waves.

At this point, I'm sure
you are beginning to see the
modus operandi of the
alpha contro l. Fig . 1 shows
a simple block d iagram
demonstrating t he bas ic
princip le s involved . In this
d iagram, a pho tocell ligh t
and it s cou nterpa rt, a tone
voice-o p er a t e d mi cro-

phone, are used to show a
working system in its sim
plest fo rm.

While the system de
sc ribed would work , it was
not made to replace elec
tronic switc hing a nd logic
circuits, which wo uld be
more accurate. Schematics
for an actua l control circuit
have been omitted, as the
des ign and cons t ruct io n
would vary greatly with the
type of monitor ouput.

The re are th ree ma jor
types o f outputs used in the
majority of mon ito rs. They
a re: thres hold tone, fre
q ue ncy-modu lated tone,
and light or LED indicator.

As for the moni tor itself ,
you ca n get it pre-assem
bled o r in kit form . There
are model s with simple
one-mode outputs and ones
with more complex multi
mode outputs. The ra nge of
cont rol can be inc reased by
the add ition of a trans
mitter co nnected to the

monitor and a rece iver con
nected to the ac tual control
circu it. A wireless micro
phone and receiver would
work nicely, and possibl y
allow the utilizatio n of ex
isting equipme nt.

The next logica l step
would seem to be to devel
op a means of cont rolli ng
more than one devi ce. One
possib le but untested idea
wou ld be the use of a row
of lights that would flash in
seq uence, somewhat like a
public band scanner. By
having the lights represent
controlled devices, or let
ters, any num ber of appl i
ances might be contro lled
si mply by stoppi ng the scan
on the desired light and
device it represents . Of
co urse, the speed in which
one could control his alpha
waves would be a factor in
the speed of the scan. In
such a manne r, a person
to tall y pa ra lyze d could
communica te and, to some
extent, control his envi ron
ment.

It has been my honest ef
fort to present these ideas
in more than the light of a
laboratory o r sci e n t if ic
curiosity, and I now leave
fu rt he r expe rimentation
and development to your
able ingenuity.•
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The Scanning Memorizers
FT-127RA

(220 MHz)

The FT· 127RA, FT-227RB and FT-627RA, FM transceivers, allow scanning and expanded memory coverage for the
demanding VHF FM operator. All feature up/ down scanning capability wi th control from the microphone; the scanner
will also search for a busy or clear channel. Four memory channels are available - two for simplex, three for repeater
channels ,one for a split a t up to 4 MHz. Other pertormance features are similar to those of the renowned FT-227R.

OPTIONAL EQUIPMENT
Keyboard Microphone: YM-22 for FT-127RA and FT-627RA

(YM-22 standard feature with FT-227RB)
Squelch Unij • FP-4 AC Power Supply

CPU-2500R/K 2M FMTransceiver
with Central Processing Unit

The age of computers has entered the amateur scene
with the announcement of the CPU-2500R/K 2-meter
FM transceiver. Contro lled by a q-bit central processing
unit (CPU), the CPU-2500R/K contains a scanner, 4
rremory channels, manual or automatic tone burst, an
optional sub-audible tone squelch. and 25 watts output.

The keyboard microphone allows two-tone input for
autopatch or contro l purposes, as well as remote pro
gramming of dial or memory frequencies.
Automatic +600 kHz repeater split. or program a split up
to 4 MHz using the memory. Keyboard microphone
aiows remote programming of odd splits.

CPU scanner will search for a busy or clear channel,
upon your command.
Four memory channels for simplex or repeater use, plus
another memory channel for a split of up to 4 MHz.
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YAESU ELECTRONICS CORP., 15954 Downey Ave., ParamounL CA 9On3 • (213) 633-4007
YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati OH 45246
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Eric Shalkha~, W9C1
517 Spring Crnk Road
Washing/on IL 6U71

The History of Ham Radio
- part X

c.w. Licenses

Do you fellows know t hat your stat ion
license p rovides t hat the appara tus
descr-ibed in the a pplication sha ll not

be cha r ured wi t hout per ru i-ta ion ? And that
a license gra nted a spa rk: s t at ion is not
good for the use of C.W, equ ipment': It
sounds queer, co ns ide ring t hat a ny com
plaintant ought to p refer a tube set to a
s park, bu t if anybody wants to "get" you
on it they can.

A broadcast listener recent ly filed a com
p la in t with a radio inspecto r- against a well
k nown eastern spa rk a mateur , alleg-ing t he
use of an illeg-all y broad a nd too- long wa ve .
Ca lled upon the ca r pe t , t he re was no evid
ence that hi s spark, which wa s good as such
an ima ls z o, was not e nti rely legal . But
he volunteered the info r mation that he was
experimenting' with C,'V. anywa y a nd the
interfe rence probably would be still fu r 
t he r reduced, w hereupon, alt ho h is spark
set was O. K., he was informed that the use
of C,W. was in violation of his license, a nd
it was suspended fo r t hree months.

Mo r-al : If the equ ipment you a re us in g
is m -eatlv d iffer-out from that for which
y o.ur license was issued, take up the matter
with you r Inspector and "get right."

country, now almost 21,()(x)

in num ber and licensed to
ope rate in the narrow 200
meter range, found so lace
in the fact that they had
pooled their ideas and sug
gestions through their re-

Reprinted from acc News, a
publication of the Chicago
Area Chapter of the aCWA.

The Second Rad io Tele
phone Conference,

called by Secretary Hoover,
convened on March 20,
1923, to solve the dep lor
able sit ua t io n brought
about by the controve rsy
over wave length ass ign
me nts. Broadcasters, the
amateu rs, the Army and
Navy, the ship operators,
and the commercial inter
ests could not come to a
common agreement as to
wavelength allocations and
thereby avoid woeful inte r
ference. Clea rly, from an
administrative sta ndpoint
a lone, the broadcast li sten
ers were desperate . The im
passe which existed re
quired a solution.

After several months of
meetings, serious discus
sions, and lengthy del ibera
tions, not even the arne
teu rs had guidance or a
clea r go-ahead on how to
interpret their standing with
the Com me rce Depar t
me nt. The American Radio
Relay league had made a
series of suggestions. The
amateu rs in all parts of the
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spective district d irectors.
The ARRl Board of Di

rectors based high hopes
on all of these inputs . So,
whe n recomm en da t ion s
were issued on June 28,
1923, by the De partment of

March, 1923

Commerce in the fo rm of
Ge nera l letter #252 ,
directed to a ll government
district radio inspectors,
they read as fo llows:

General letter #252
"Ge neral and Restr icted

Amateur Radio Station li
censes will be issued per
mitti ng the use of any type
of t ransmitter (CW, spark,
ACCW , ICW , 5C. a n d
phone) with the rest ri ction
that when using pure CW,
they are au thori zed to use
wavelengths from 150 to
200 meters . When using
spa rk, ACCW. ICW. unfil
tered SC, and phone, the
wavelengths from 175 to
200 meters on ly can be
used. The types of transmit
te rs must be specified in the
applica tion and the license.

"Spec ial Amateur Radio
Stat ion licenses will be is
sued permitting the use of
pu re continuous wave
transmitters only, authoriz
ing the use of wavelengths
from 150 to 220 meters .

" For the purpose of ap
plication of Amateur Sta
tio ns, pure CW is defi ned
as follows: A system of tele
graphing by cont inuous os
cillations in whic h the pow
e r supply is substantially
direct current as obtained



Fig. 1. The 2SD-Watt UV204.

from (1) a generator, (2) a
battery, or (3) a rectifier
with an adequate filter. (A
filter is not deemed ade
quate if the supply modula
tion exceeds five percent.I

" O n licenses issued fo r
Amateur Stations you will
include the following: 'This
station is not licensed to
transmit between the hours
of 8:00 and 10:30 p.rn., lo
ca l standard time, nor Sun
day morning during local
church se rvice :

" Spe c ia l Amateu r Sta
tions must be operated by
perso ns holding an ext ra
fi rst class grade Amateu r
operator's li cense , o r a
commercial extra fi rst class
operator's license. Appli
cants must also meet the
requirements of Regula
tion 63.

"A new class of Amateur
operato r's license is hereby
establis hed, to be known as
'Amate ur Extra Firs t Grade:
l ice nses of this grade will
be issued to persons pass
ing the requ ired specia l ex
amination with a percent
age of at least seventy-five
and code speed in sending
and re ceiving at least twen
ty words per minute, five
cha rac ters to the word;
who have had at le ast two
yea rs experience as a li
censed rad io operator; and
have not been penalized
for violation of the radio
laws subsequent to the
date of these regu lations: '

The government super
visors, located in the seve r
al United States rad io dis
trict s, upon rece iving the
new re gu lat io ns, were re
quested to not ify all ama
teur radio licensees, gener
al and restricted, to submit
their respective license pa
pers to the supervisor's of
fice and have them modi
fied in accordance with the
new regul ations. Afte r they
were so cert ified with a
copy of the new rules ap
pended , the y we re re
tu rned, off icia lly endorsed ,
extending the wavelengths
range and specifying the
quiet hours . No changes

were made in their expi ra
tion date.

All amateurs who held
special licenses were noti
fied that their licenses were
cancelled and new licenses
wo uld be issued in accor
da nce with the new per
mits now granted . Up to
the present, a ll amateur li
censes were issued specify
ing the wavelength of the
operating transmitter to be
used . From this date on, a
license permitted a station
to change the operative
wavelengt h to accord with
the bandwidth permitted
and as the type of emiss ion
specified.

Variable frequency trans
mitter circuits were not
generally known among
amateurs . The progress of
the art and the know-how
was sti ll lac king in 1923 in
th is respe ct. Even the we ll
info rmed a nd u p-to-da te
amateur so lved the c hang
ing frequency prob lem by
having more than o ne trans
mitter available. usually a
pure CW of low power and
another with either ICW or
ACCW plate supply. Every
license issued by the Com
merc e Depa rtment re
q u ired that t he lice nses
speci fy not o nly the wave
length limits of the trans
mitter, but a lso the emis
sion type and the apparatus
to be used incl ud ing the
antenna length and co n
struction. If an amateur
qualified a s an extra grade
operator, he co u ld app ly
for two lice nses. a special
and a genera l. The specia l
was then given a "Z" call.

The ARRl had re co m
mended that the amateur
with two years of experi
ence and a twenty-words
per-minute code speed be
issued an extra fi rst grade
amateur operator's license
us ing a wave tra nsmission
length up to 220 meters.
(Even at this date all
authorities assumed t ha t
this stipulation was a de
cided advantage for OX.)

It also was understood
that transmissions on wave-

lengths othe r than 200 me
ters by the ama teu rs cou ld
be allowed on the issu ance
of a license specifica lly
noted on the application. A
second wavelength, per
haps somewhere between
175 to 180 meters, co u Id be
granted . The 150 to 220 me
ter band spec ified in the
1923 Regul ations gave the
Secre ta ry aut horizat ion to
grant lice nses upon request
provided t he amateu r
could meet the stipu lated
requi rements and so re
quested in his application.

How the Need for
" Plate" Power Was Mel

In t he early wire less days,
t he conversio n from simple
spark coi l to high voltage
rotary-gap transmission was
not difficult. But going over
to the vacuum tube for CW
operation was by no means
an overn ight ac complish
ment . To put continuous
wave power into the ante n
na, the a mate ur in itiall y
had avai la b le a sma l l
amplifier tube and a la rger
five-wetter. known as the
UV202. Subsequently the
fifty-Watt 203 was avail
able, followed soo n by the
250-Watt UV204, a real
" powe r-ho use" for most
DXers (Fig. 1).

With the introd uc tio n
and devel opment of the
power tubes, there natu ra l
ly was need fo r a di rect cur
rent supp ly to e nerg ize the
plate circuit. Much of the
spark gear the amateur had
accumulated and used fo r

a power sou rce was now
dest ined fo r the surp lus
stock p ile. The new regu la
tions specified pure CW o r
nearly so, and this necessi
tated some type of direct
curre nt so urce, often up to
seve ra l thousa nd volt s .
Various me thods to obtain
this voltage were ou t lined
in the ham literat ure : (1 ) a
mo tor genera tor, o r (2) a
batte ry, o r (3) a type of rec
tifier with filter. Muc h ex
periment ing took place.
This voltage was referred
to a s the " 8" voltage sup
ply.

The Motor Generator

Although not the most
pract ical sou rce o f high
voltage de nor the least ex
pens ive, a gene rator was
the easiest and simplest
way to q uick ly come up
with p late power of one- to
two-t housa nd vo lts . The
ESCO machine fro m Elec
tric Supply Co., of Stanfo rd
CT, could be found in
man y ham sha cks. Early
commercial broadcaste rs
also used this equ ipment.
Howe ver, the su pply re
qu ired filtering to reduce
the ripple modulation to a
point whe re it would meet
the spec ified five perce nt.
Using a mo tor gene rato r re
q u ired ec starting co nt rols,
cons idera ble power wiring,
and usually a remote and
out-of-the-way installat ion
of the e nt ire uni t to reduce
hum and no ise when o per
a ting voice mod ul ation.
Weight and expense were
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Fig. 3. A synchronous rectif ier.

MARLO ELECTRIC CO., 5241 Botanical Ave., St. Louis, Mo.
Iud an Efficient and Reliabl. Form 01 R.etili"afion

The Rectifiers,
Mostly Chemical

Over t he next few years,
the var ious amateur publi
cations carried a series of
sugges tions for methods of
building rectifying eq uip
ment fo r the B supply.

How did the amateur go
about putting toget he r a
chemical rectif ier? He was
on the lookout for - item
one: chemically pure alu
minum sheets; item two:
chemically pu re sheet
lead ; item three: a quanti ty
of pint-sized jars; item four:
seve ra l pounds of bo rax;
item five : p le nty of di stil led
water .

For each cell assembly
he figured that approxi
mate ly 40 volts could be
rect ified from a 60 cycle
source. This transl ated to
a bo ut 50 cells requ ired for
a 2DOO-volt ou tput . Form
ing and placing suc h a
home-built rectifier initial
ly into operation required a
great deal of experiment
ing to overcome a w ho le
ser ies of mis haps. Rec t if ied
ac o utp ut of th is type was
a lways accompa nied by a
6O-cycle ripple hum, whic h

service, and a separate
bui lding to house the equip
ment. The circ uit diagra m
of the stat ion tra nsm itter
adapted itse lf to frequent
modifica tions and c ha nges
to keep it up-to-date .

Wi th the development
of crysta l control and other
experimental features add
ed from t ime to time ,
NU9B HT established an
e nv iable record whi le in
service. O pera ting primari
ly on 40 meters CW a nd oc
casiona lly o n 20, as an of
ficial ARRl relay sta tion, it
contacted all Australian
districts, making five-conti 
nent QSOs in one evening.
Th is was an exceptional ac
com p l ish me n t back in
1923. Not many install a
tions of th is type preva il ed
in hamdam. With a battery
voltage source, no filter ing
was required . This was pure
dc!

R P 1\.1 synchronous
motor.

With th e Super
there a re no material!
to change-just con
nect the motor and
high voltage leads and
forget about it as the
only attention required
is an occasional oil
ing of the bearing.

T he Super practi
cally eliminates inter
fe rence caused by
other types o f syn
chronous rectifi ers.

Write for descrip
tive literature.

All t hese units were messy
a nd, besides giving off a
gas o dor, ruin e d many
floors and ca rpets .

Typi cal of what certai n
amateurs were capa b le of
a nd determined to build is
illustrated by t he e nviab le
i ns t a llatio n of r a di o
NU9 BHT. This beautiful
layout requi red assembli ng
a nd bu il d ing one thousa nd
individ ual lead-acid cells.
The y were conta ined in
4 1j, " X 5 Y2 " hard rub ber
cases, wit h o ne posit ive
and two negative plates
per cell. Hard rubber trays
contained 25 cells each
and were treated with acid
resista nt pa int to provide
prote c tion a nd longe vity.
W it h each ban k delive ring
50 vo lts, separate switc hes
were used to make appro
priate c o n ne c t io ns for
c ha rg ing each bank, either
separately or in four bank
se ries of 200 volts. A motor
gene rator battery cha rge r
deliverin g 250 vo lts kept
the batteries fully c harged .

Inst all ations of this type
necessitated adequate ven
tilation, ca re , considerable

PAT. P[ NDI !'fC

PRICE '75.00 r, 0."

SUPER-SYNC
rectifier that can be filtered

They we re ke pt c harged
wit h a Tungar charger-tee
tifie r connected to house
c u rre nt. The le ad ce lls
cou ld be obta ined in com
pact assemblies givi ng suf
ficient wattage for the
smaller transmitting tubes.

THE
The synchronous

The Super-Sync i ~

the only rectifier that
delivers a pure D.C.
tone and gives 100%
rectifi cation a t a I I
t imes.

It is the on ly recti
fier that is adaptable
to either high or low
power sets as it easily
handles up to 4,(0) V .
at 250 ~1 .A.

The commutator on
the Super is eight
inches ill d iameter and
is d riven by a 1 H .P.
110 V. 60 cycle 1800

Fig. 2. A one-kilowatt transmitter.

Edison and
Lead-Acid Batteries

Ed iso n-typ e batte r ies
were ava ilable built in
small but compact units.

re spo nsible for the few in
stallations of t h is kind .
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8 VOLTS

\Vith a half inch spark coil a ha rd reo
ceiving tube may be used; eit he r the
Cunningham C.30l or the Radice- rp
U.V.201 is suitable. For larger coi ls .. he
5-watt C.302 or U.V.202 may be used but
less filament power is consumed by the
Western Electric "E" or VT·l t ube. No
50-watt t ube with proper plat e insula t ion
for spark-tube work is available just 1M\\'

but the C.303 or U.V.203 can be made ell do.
Various ci rcuits have been descr rb.... d in

our pages in a paper called "A Spark Coil
C.\V. set," by Sa muel Kopelson of 2£CF
(May 1922- p. 66) , and in "A 8 pari< Coil
C.W. Transmitter," by F . J. L. Uuffy
Ofarch 1922-D. 28) . In The M udu.lat') ..
for January 1~23 there appeared on page
1'j' a concise paper by M. Joffe describing
}-I i ..; <na rk-tube set at 2RYO.

The best plan of all is to remove t he
secondary ent irely and re-wind the coil
with wire 6 or 8 sizes larger. Robe rt
Kraus of 2CEI finds that for a Ford apark
coil the best secondary is one having 5000
t urns of number 32 A.W.G. (B&8) double
cotton-covered wire. \Vhen t he secondary
is re-wound in t his fashion no shunt con
denser is needed in Fig. 4 and even for
the other circuits it can be reduced to .001
microfarad. Three sheets of -I x 5 tinfoil
between 5 x 7-inch glass sheets l~ inch
thick is more than enough.

_ 14 VOL r.s __

LI-25 t u rn. bare No. 10 wire on a 5- "11 inc h
tube.

L2-20 turns No. 18 S .C.C. cop per wi~ _ a 3
inc b t ube.

CI-MJca conden ser 0 1 .00025 to .0005 -.icr o
I. r ad. c. ,..ci t ,..

C2-V.ri.ble cond en.er • •0005 m icro far."".
C3 GLa•• or otber .an dia. conde nser.

Fig. 4. Specially-wound spark coifs.

CALL TOLL FREE
(800) 22H)376

In CA Call (415)887-1950
V ISA & M.e. accepted

" THESE NEW
TONE UNITS ARE

ELEMENTARY,
MY DEAR

WATSON! "

Selbct:one
26203 Production Ave ., Suite 6
Hayward, California 94545 .... 5110

whee l, with whi ch two
husky commutato r bru shes
made contact. In thi s way,
the en-cvcle current was
rectified and the pu lsating
d irectional output then fi l
tered . These units were
marketed under the name
of Super-Sync a nd provid
ed plate energy rated at up
to 4,000 vo lts .

Some of the early plate
supp lies were o bta ined
fr om spec ia lly-wo u nd
spark coils - se e Fig. 4.
Such transmitter a ssem
blies put out a n ICW signal ,
were extensive ly used, and
so lved the high-cost prob
lem . It was necessary to ad
just the vibrator frequently
to obta in a smooth tone,
the pitch be ing imma teri a l
but often adjusted to sat
isfy the contac ted ope rator
at the o ther e nd.

Radio amateurs in the
early 1920s were an experi
menta l a nd ingenious lot.
They solved their problems
in the best amateur t radi
tio n.•

Other Subst itutes
For 8 Supplies

A convenient and inex
pensive unit known as the
me rcury arc rectifie r,
equipped with an e lectro
lytic " keep-a live" mechan
ism, wa s extensively used
to give up to 3000 volts of
B supply power. Both vo lt
age and current outputs
sa tisf ied a o ne-kilowa tt
t ransmitte r (Fig. 2).

Al so ava ila ble was a syn
c hro no us rectif ier , as
shown in Fig. 3. A sync hro-
nou s motor, 1800 rpm , ca r
ried a large-d iameter split

had to be adequately fil
tered before it could meet
the prescribed speci fica
tions-especially if it was to
be used for a near-pure CW
purpose. Fi lte rs were need
ed to eliminate key clicks.
With batteries, there was
complete absence of blink
ing lights, buzzing, wh in
ing, vibrating generators,
a nd many ac growls on the
air.
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E. Da/~ G,imm~tt K8K W
689 Ctearview H~ights

Char/~ston WV 153/1

Maximum Security for the 22S
- remote control puts your \com in the trunk

Pro ba bly one of the
most versatile and eas i

ly modif ied radios on the
market today is the Icom
22$. A multitude of fre
quency combinations can
be se lected simply by so l
der ing inexpensive diodes
into one of the 22 matrix
boa rd divisions.

The purpose of this arti
cle is to look at a few easy
and inexpe nsive modif ica
tions which can be done to
a llow e ither greate r fre
q uency selection flexibility
or remote control of the
leom "Mobile Marvel ."

Upon exa mining the leom
225, o ne o f the firs t th ings
one usually notices is that,
a lthough the radio is adver
tised as a 22-channel rig,
the p rogrammi ng matrix

board and se lector switch
have 23 pos itions . To ini
tia te 23-c ha nne l o pera
tio ns, al l one need do is
connect a short piece of
wire from switch lug 23 to
the 23rd diode row and
program t he row wit h ap
propri a te diodes fo r the ex
t ra freq uency of yo u r
choice .

The second easy modifi
cation is the use of the 23rd
posi tion in conju nc t ion
with a few diodes and a
DlP switch to a llow the
se lect io n of any combina
tion of available frequen
cies . Articles in the 73
Magazine issues of June,
1977 (p.1 52), and May, 1978
(p. 1581. showed 0 1P switch
mounting methods which
required external compo
nents subjec t to easy

b rea kage , o r re quire d
defacing the cabinet ry of
the radio . An alterna te
met hod which allows easy
DIP switch programming
without defacing the ex
terio r of the rad io, while
prov iding a secu re a nd
strong DIP switch mount, is
shown in Fig. 1.

All o ne needs to do is
simply (1) re mo ve the
24-p in accessory plug from
its hol de r, cove r it wi th
tape to preven t shorts, and
push it inside the case, and
(2) glue a sect io n of perf
board on the accessory
p lu g suppor t b racket ,
mo unt your DI P switc h on
the perfbo ard , a nd wire as
shown in Fig. 2. At this
point, your 22-chan nel
rad io can be programmed
for any of the freque ncies

listed in the ow ne r's
manua l, without re solder
ing dio des.

The final modificat ion 1
will d escr ibe was insp ired
as muc h by my laziness as
by security needs. Often 1
fi nd myself need ing to stop
in town for some sma ll
ite m. As in most urban
areas , this requ ires that
eithe r you remo ve you r
rad io fro m the car o r trust
fa te that it will be t here
when you return .

Not being one who en
joys discon necting my rig
and placing it in the t runk
four o r five t imes a day, I
co nce ived the ide a of
remote con tro lli ng t he
leom and moun ting it in
the trunk .

To my great su rprise, this
modification is both easy
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Fig. 1. Fig. 2.
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I ho pe that this a rticle
will sti mulate interest in
Icom owners to build the
re mote unit, and possibly
to try other remote control
modifications to which this
versati le littl e unit might
we ll be suited .•

swore.. NO '
TO UTTE R'

• •

•

•

RE..OH
n e ~ . ~ ~ El

SHfeTO~

•
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Fig. 3.
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in eithe r high o r low pos i
tion. Turn the squelch con
trols o n the radio to max
imum, and the volume to
about mid-po int. Place the
chan nel selector in posi
t ion 23, a nd contro l as
usua l from the remo te un it.
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To va ry the vol ume and
sq uelc h level , sim ply in
stall a pot in para llel with
the wipe r o n the original
controls, as show n in Fig. 3.
Slight problems may ar ise
in the volume contro l cir
cu it. Usuall y, thi s is d ue to
a pot wh ich will not adj ust
to a lo w enough va lue . It
may be necessa ry to substi
tute a pot other than the
o ne specif ied .

Duplex-simplex con t ro l
al so is accomplished as
shown in Fig. 3. Power for
the unit is de live red fro m
switc h 1 in the control
pane l.

To operate remo te, in
stall the unit with the
power switc h o n the rad io

'b~
[J~ @-, • •

[r @ IO<.-, ."" •~.. ..,<_

Fig. 5.

Fig. 4.
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and inexpensive. All that is
requi red is some wi re,
two potentiometers, two
kn ob s, o ne mal e and
fem ale a-pi n mike ja ck, a
spea ke r a nd miniature
p ho ne jac k, a ro t ary
switc h, and a sma ll box,
suc h as the Rad io Shack
#270-236.

To accomplish remo te
frequency selec t ion, run a
wire from an unused c ha n
nel position o n the matrix
board (Po int A in Fi g. 3) to
the common of the re mote
23-cha nnel selector switc h,
via the accessory jack, as
shown in Fig. 3. Note that
the prev iously-ment ioned
DIP switch locat ion cannot
be used with remote co n
trol. It will be necessary
to mount your 01 P switc h
elsewhere (see l eon Bald
win's a rticle in the May,
1978, issue of 73
Magaz ine). Next, run your
return lead s fr om t he
rotary switc h back to the
ma tr ix board via the a c
cessory jack. All 22 pre
vious ly-p rog ram med cha n
nel s cannot be remo te ly
se lected d ue to the use of
the accessory jack to carry
volume, sque lch, a nd d u
plex contro ls.

If you do not have a
23-position rotary switc h,
an a lterna te method may
be to use a double-ganged ,
12-posit io n ro ta ry switch
and togg le switch com
bination, as shown in Fig. 4.
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Phil Salas AD5X
1700 Stockton Trail
Piano TX 75023

-
The Big Blinker
a visual signal for the deaf

A friend recen tly asked
me for so met hing

which could be used in
conjunct ion with an alarm
clock in order to awaken
hi s deaf nephew in the
morning. The circuit which
I finally ca me up with is
shown in Fig. 1.

Basically, it works as fol
lows: The sound of the
ala rm is picked up by a
crys ta l microphone e le
ment, amplified by U1A
and U1B, and detected by
the full-wave recti fier con
sist ing of U1 C and diodes
D1 and D2. The rectified

voltage is next appl ied to a
comparator (U1D). When
the input signa l is loud
e nough a nd of a long
e nough duration , the rec
tified vo ltage on th e invert
ing input of U1 D exceeds
the reference on th e non
inverting input, causing the
output of U1D to go to
Vee. This turns on tran
sistor Q1 , which then en
ables U2, a 555 timer op
erating as a one-second os
cilla tor. The output of the
555 dr ives a triac, which in
turn c auses a lamp plugged
into the ac socket to fl a sh

at a one-second rate.

For best re sults, tape the
microphone to the alarm
clock an d adjust the com
parator threshold so th at
only the alarm clock sound
triggers the unit. Transient
noises will not enable the
circuit due to the RC t ime
consta nt a t the detector
output.

All of the parts are readi
ly ava ilable at your local
Rad io Shack. I used an
lM324 quad op amp, but
a ny quad , two dual , o r four
si ngle op amps can be

used . The pin numbers
shown were fo r my par
ti cu lar layout but, o f
course , any of the op amps
can be interchanged.

This unit performs quite
well , and is certa inly more
of an attention-getter than
the original timer used . The
origi nal timer was used to
simply tu rn on a light. The
triac used can handle up to
6 Amps, so several lamps
can be plugged into the unit.
The lamps will continue to
fl ash as long as the alarm is
sounding.•
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Joseph A . Glockner WA6AXEIJ
J03I -D Brafldl Court
Fort Meade MD 20755

Morse Converter for DMMs
- super gadget for blind hams

The converterat work. The DMM indicates -108.5 Ohms. (The minus sign is peculiar to
the Ohms reading on this DMM.) When the INI button is pushed, the converter will
respond with - - (minus) . - - - - - - - - - - - - . . . ... .

Adigital co nverter
which will take the

bin ary c o d e d decimal
(BCD) output of a d igital
mu ltim eter (DMM) a nd
convert it to Morse code
would sure ly be an asse t to
any blind or pa rti a lly blind
person's workshop.

After graduat ing from a
e REI home study course in
el e ctron ic s engineering
technol ogy Imi nlcomput
ers a nd microprocessors as
the major elective), I had a
strong desire to make some
practical use of the knowl
edge.

Shortly afte r fi nish ing
the home study course, 1
was talking with my dear
fri end of nine years ,
W6LZV. He was mention-

ing that a Morse clock
could be he lpfu l to him in
his dail y on-the-air opera
t ions . Afte r thinking about
a Morse clock versu s an
other type of device which
could be co nve rted to a
Morse code output, I asked
Jean if he could use a
digit a l mult imeter with
Morse code o utpu t. Though
Jean is completely blind , he
is ve ry acti ve in t he
building and repairing of
ele ctronic equipment.
Therefore, it was no sur
prise to me when he said
that the DMM·to-Morse
code converter would be
more fu nctiona l.

This article is for the per
son who wants t he cha l
lenge of using an instru
ment which was originally

made for t he sighted per
son. This article can open
doors t hat have inhibited
the handicapped person in
delving into a world of
technical d iscove ry-a
world which ca n be just as
sa tisfying for him as for the
sighted person.

While researching what
chips might be co mmer
cially available to handle
the BCD-to-Morse code.. .co nve rsio n In a very sim-
plif ied manner, I ran across
the Ju ly, 1977, issue of 73
Magazine, which has an ar
ticle entitled " The Morse
Ciock." After readi ng and
re reading t he article, trying
to fu lly unde rsta nd the
logic , I dec ided that I
would use the a rticle as a
starti ng point for my

des ign of t he DMM-to
Morse code converte r.

The digita l multimete r
used fo r th is prototype
project was the Sabtronics
2000 DMM. At first, I had
only a sche matic of the
DMM to work from, but it
was apparent th a t convert
ing the o ut p ut of the
MC14433 AID converter
chip into Morse co d e
would not be too difficult.
After building the DMM
a nd see ing how the
MC14433 chip worked , I
decided that since the posi
tion of t he decimal point
d e pe nd s o nly upon the
fu nction button and range
button se lected and upon
whether the X10 range
switch is used , I would
di s regard the decimal
point. Only the minus sign
and the 3 % digits were
dealt with .

Features of the DMM-to
Morse Code Converter

The converter was de
signed to provide the fol 
lowing:

1. Morse code output of
the 3"h digits.

2. Morse code cha racter
" m", whic h signifies that a
minus sign is present.

3. An audible over-range
indi cator.

4. A method by whic h
the use r can perform " co n
t inu ity tests."

5. Three se lect able code
speeds.

6. A Morse code zero (0)
for a " b lanked" first digit.

52



Y'H
-ece

"'~";..,
•

'" .. "

,~
"''1' -1Y" r

14.~ •

..

•

., ".
Y'U
-eoc

."Hp .,

t'. .,

,."

,. ., ., ,....

H
L ..'---"""-"""",--'..~

•

"'~, '4'.~

~
.- Y'OO

" '4'4 •

U13,
1408..,

Y20. ... ,

..
" ."

,,~

. "

I ..

,
Y' ~' r-''. 32 . I. ..

, .

.,•, "

•

• ., - '
• •

.,
."
' 401

•

,.,'-, .

" " I" ' 0

,

, ,
•• ,., ."., 7"' ~1

,
. '"

..

."
~ HP- '- 8H6 ' ~

m . , , 4 •

-----, "CO.O~O, •
•

r7. ••I "I ,
I ."'40'

0 ~ I ,,.
'" • • .,
00 . , ", .,.
'0 .

"
, .. "'0-.0" ¥.- , ----t r4'~ T...

" ,
" I , ,

I -i ••• "., fl.I__ _ _ _ J ..
CD40~O \129< • • '0

..,Y2~ ...~., "
"

..,

Y 2 ~,

,,~

"

'~011

Y 2 ~ .

•
'400 ,,

• •,
Y28~..~

•

Y2 4 ~

1413

, .
..

.?V
Ull'. 't
r40_, .. ,.

•

,

U I60
7. 0 ., .

..
"",.93 '.

.. ."

,
ulZ ",. u H
' .90 ' 49 3

..

U' 6 .
7404

,

...

, .
"" "4 "',••
/_00 ' .00

, .

Fig. 1.

Thi s wa s done because I
am not aud ibly providing
the posit ion of the dec ima l
po int. By giving the user
t he contents of a ll 3 'h
digi ts. the mental deter
minat ion of the decimal
point's placement is mad e
easier.

Circu it Description
The MC1 4433 AID con

verter c hip (enc lo sed in the
DMM) is t he heart of t he

co nverte r. The chip has
BCD ou tputs avai labl e for
the 3 1;1 digits. but they
m ust be d e mul tip Jexe d
" o ff-c h ip" by us ing t he
di splay tri ggeri ng line s.
Since the demultiplexing
and selection of each d igit
is not availab le " o n-chip,"
the c hi p co unt o f the DMM·
to-Mo rse code converter is
higher t han for the Morse
clock .

Since I have never tack-

led a complete proje c t
fro m the design stage to
the b uild ing stage, va rious
as pects o f the MC14433
c hip posed so me minor
stumb ling blocks. Afte r
re ad ing t he arti cle entit led
" Su pe r DVM" (Aug us t,
1977, issue of 73 Magazine).
I se lected a single 7474
(dua l D fl ip-flop) to demul
t iplex the % (first)d igit a nd
the minus sign. The 7474
c h ip solved the minor

st umbling blocks.

The Minus Sign
The min us sign de multi

plexi ng. sampling, storage,
a nd reco very circuits are
made up of U10A, U15D,
U26A and B, U26C and D,
and U27A (respec tively).

W hen a minu s sign is
present, the 7400 SR flip
flop (U26A & B) provides
the fo llowing act io ns: 1.
Se lec ts the a p p ro p ria t e
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0 Remarts- ~ ~ ~

ooסס X X X X 0 0 X Wait for "next Instruction"
000' X 0 X X 0 0 0 Address (-) Minus sign
00'0 X X 0 X 0 0 0 send ( - ) Minus sign
0011 X X X X 0 0 0 Clear BCD-Morse code converter
0'00 X X X 0 0 0 0 Address tst digit
0101 0 X 0 0 0 0 0 Send t st digit
0110 X X X X 0 X 0 Clear BCD-Morse code converter
01 11 X X X 0 0 X 0 Address 2nd digit
1000 0 X 0 0 0 X 0 send 2nd digit
1001 X X X X X 0 0 Clear BCD-Morse code converter
1010 X X X 0 X 0 0 Address aro dig it
1011 0 X 0 0 X 0 0 Send 3rd digit
1100 X X X X X X 0 Clear BCD-Morse code converter
1101 X X X 0 X X 0 Address 4th digll
1110 0 X 0 0 X X 0 Send 4t h digit
1111 X X X X 0 0 0 Clear BCD-Morse code converter

Tab le 1. Contents o f the "controt" ROM (U20j.

Top view o f completed unit.
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out put line (IRENABl E-)
from the state-machine
ROM; 2. Selects the appro
priate logic used for giving
the "space" between the
Morse code characters; 3.
Disables the BCD-ta-Morse
co d e ROM . When th is
ROM is d isabled , a ll of its
o utp uts are driven HIGH,
thus provid ing the needed
o ut p u t for m a kin g the
Morse code cha racter " m":
4. Signal s the input multi
plexer (U18. 74150) that the
" m" a nd the " space" be
tween characters has been
sent (no-code condition).
S p aci n g betwee n t he
Morse character " m" and
the first dig it is longe r than
between " each" digit. This
characte rist ic provides a
d istinguishable pause be
tween the "m" and the
sta rt of t he first d igit.

The First D igi t
The 'h (first) digi t de

multiplex and storage ci r
cuitry is made up of U10 B
a nd U1 (re s pec t ive ly) .
Since the Vi digit is o nly a
zero (O) or a one (1), I tied
the b inary 2, 4, and 8 inputs
of U1 to ground (binary
zero) and let the output of
the 7474 dual D flip-flop
(U10Bj determine whether
a zero or a one is showing
in the Vi digit's place.

The Over-range Indicator
A 7493 counte r (U23).

wired a s a divide-bv-f O
counter, is used to provide
the co unte r-sta tes wh ich
make up t he " di t t e rs"
when an over-range cond i
tion exist s . The 7493
counter-states of 2 and 7
are decoded an d d riven to
a 7400 SR flip-flop, whi ch
provides the di t te r sensa
tion.

Beside s pro vid ing the
user with an indication of
an ever-range conditio n,
the ove r- ra nge ind ic a to r
ci rc uitry can also be used
to provide a conti nuity
te st . When t he DMM is
placed in the O HM func
tion and a n O PEN cond i
tion exists betwee n the in
put termina ls, a ll d igits a re
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OFF-THE-SHELF SPECIALS

he sho ps around .

My sincere thanks to
WB3EVS fo r hi s technica l
assistance, to WA6DU for
his superb photographic
sho ts of the co nverter, and
to WA1MXV a nd WA5VQK
for the ir very enl ightening
arti cles. •

Side view of completed unit.

fun ctional sec t io n bit-by
bit.

Interfacing of the ( MOS
14433 with the TTL 7475
and 7408 was achieved by
using two ( 0 4050s (hex
buffers).

I a m su re that there are
many alterations wh ic h
ca n be made to my present
des ign. These co u ld in
clude feeding the Morse
code output a nd the over
range output through a
" summing" op amp ampli
fier, thereby need ing only
one speaker. Also, U5 and
U6 could be deleted if we
dealt with CMOS technol
ogy throughout the co n
ve rter.

The cos t of the con
verter parts (incl uding the
cab inet and wire-wrap PC
boards) was approximatel y
$120.00, but the cost cou ld
be brought down easily to
approximate ly $60.00 if the
builder ha s a well-stocked
junk/spa re-pa rts box and if

blanked (to the s ighted
user) and the over-range
d itters are HEARD. With
this co nd itio n in mind, the
user takes the test leads
and makes the necessary
connec t ions for determin
ing if t here is an open or a
sho rted condition . After
maki ng the connections, if
the ditters pe rsist, an open
co nd it io n ex ists (ve rif ied
by pressing the " init ia te"
button and hea ring " m" 1 9
9 9). If the ditters cease, the
user e ither has a shorted
cond it ion or so me act ual
va lue o f res istanc e . A
sho rted cond ition can be
verified by pressing the
" initia te" button and hear
ing either "m"OOOOor just
0000.

When the fun ction switch
is in the O HM pos ition, the
user mu st ignore the " rn"
(minus s ign) which is act ive
due to the design o f the
DMM. During the OHM
fun ction, the minus sign
shows up (for the sig hted
person) to tell the user that
the input ja ck (pos it ive
jack) is in fa ct the negative
pro be, and th at the DMM is
in fa ct turned ON .

Co nsl r u e ti o n lM i sce l la 
neous Notes

Excluding the MC14433
in the DMM, the prototype
pro ject has a chip co unt o f
31. All ICs used in the pro j
ect were of the commonly
avai lab le ty pe . All parts
were eit her obtained loca l
ly or through various elec
tron ic parts cata logues .

I used the wire-wrap
technique because it gave
the amount of versati lity in
co nst ruct io n that I wanted .
I was able to bu ild e ach

Table 2. Contents of the "code conversion" ROM (Ull).

Digit
o
1
2
3
4
5
6
7
8
9
blank

ROM Address
ooסס

0001
0010
0011
0100
0101
0110
0111
1000
1001
1111

ROM Contents
11 111
11110
11100
11000
ioooo
ooסס0

ooooi
00011
0011 1
01111
11 111 Peter W. Dahl Co.

4007 Fort Blvd . • EI Paso, Texas 79930
T el eph one (91 5 ) 566-5365

"., Readt" Stlfv ,ce - $e.. pag.. 195 55



How to Home-Brew
Your Own Crystal Filters

- the series-string method
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co u ld not be measured
much beyond - 60 dB with
the equipment available,
but the u ltimate re jection
is probably -80 dB or bet
ter. Just for comparison,
the response of a med ium
priced ($40 range) im 
ported filter is shown by
the dot-dash lines insid e
the se ri e s-s t r ing f ilter
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The freque ncy sca le has
been expanded somewhat
on the graph, so at first
glance the filte r respo nse
may see m rather broad. Ac
tually, it is qu ite good if
o ne studies the response in
a bit more detail. The
- 60·dB ba ndwidth is
about 8 kHz . The u ltima te
o ut-of-passband re ject io n

same frequency. The crys
tal s which are manufac
tured for TV game s o r col
or TV sets are particularly
sui t a b le s inc e they a re
manuf a ctured to close
to lerances and are inex
pensive . For instance, the
3.579545 MHz crysta ls for
co lor TV set circuits are
readi ly available for on ly
arou nd $1.00 because they
are mass produced in suc h
quant ities. In fa ct, with a
bit of hunt ing t hrough sa les
flyers, one often ca n find
them on sa le at 6 for S5.OO.

As the title of th is art icle
implies, the circuit for the
c rys t a l filter is nothing
more than a ser ies-connec
tion of the crystal s, as
shown in Fig. 1. The input
and output of the filter are
te rmin ated by 1k-Ohm re
sisto rs . The trimmer capac
ito rs are used to o btai n
the ove ra ll des ired re
sponse. The type of r~

sponse that can be ob
tained is shown in Fig. 2.

7l Magazine Slqff

O ne of the prime limi
tations that discour

ages m any amateu rs from
pursuing various interest
ing projects is the cost of
good c rysta l filte rs. One ex
ample is with the const ruc
tion of rf speech proces
so rs or clippers. Clippers
are rel ative ly easy to build
and very effective. but they
require the use of a good
SSB filter.

One of the si mp le st
forms yet of a good home
brew crysta l filter was re
cently discovered. Hope
fully. it will allow many
amateurs to pursue some
of those projects they have
been putting aside because
of the expense of commer
cia l filters.

The crystal fi lter to be
described c a n be bu ilt
around a group of a lmost
any commo nly available
MHz-range crystals of the

Y,., """., ..~.

Fig. 1. The 5eries-s trin~ crystal fil ter.

Fig. 2. Response of the series-string crystal lilter (outer
curve) compared to that of a moderately-priced commer
cial filter (inner curve).
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Fig. 3. Layout of a crystal filter board, foil side up. (Crystals
are on the non-foil side.)

9 ..., "'"

includes the cost of two
crystal filters, and one can
pick up several dB of extra
intelligibility under QRM
conditions. Even if one
does not achieve the fuJI
theoretical improvement
possible with rf clipping,
one can easily do better
than by using an outboard
audio compression or dip
ping accessory, and at
nearly the same cost.

It is possible to use the
crystal filter also as part of
an adapter to add rf clip
ping to an SSB transmitter,
by connecting it into the
SSB generation chain. Un
fortunately , one cannot
generalize on how this can
be done, since the response
of the filter in the outboard
adapter as compared to
the response of the filter in
the transmitter, along with
the carrier oscillator fre
quencies, all have to be
taken into account for a
specific transmitter.•
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detector is used to obtain
the final af signal. In this
application, the two crys
tal fitlers should have iden
tical passband responses
but this should not be diffi
cult to achieve if they are
constructed and adjusted
together. During the ad
justment process, one
should note where the
20- to 3Q.-dB down points
are, on either the upper or
lower side of the crystal
filters, since either one of
the two frequencies can be
used as the carrier oscil
lator frequency.

Construction has been
started on such a project,
but it is not yet completed.
Even using a modular ap
proach as much as possi
ble, by using kit-type
modules of the kind shown
in Fig. 4, the total cost for
the project seems to be
coming out in the $25-$30
range. That is not bad at all
when one considers that it

Fig. 4. One example of how the fifter can be used in an i-f
chain by frequency translation, using readily-available
mixer/oscillator modules.

Fig. 5. Block diagram of a separate rf speech processor
which now can be built at low cost using two series-string
filters.

."
"

has only relatively simple
test equipment-rf gener
ator and a suitable oscil
loscope or a receiver-the
filter can be adjusted easi
lyenough.

First, set up the filter so
the middle trimmer-capaci
tor is at minimum value,
and the other capacitors
are at maximum value.
Then, as one goes through
the passband of the filter
with the rf generator, note
how the response changes
as the center trimmer is in
creased in value and the
other trimmers are de
creased. If one keeps a
record of the responses for
each adjustment of the
trimmers, it will not be dtf
ficult to discern the pattern
that develops. No attempt
was made to adjust the
trimmers by ear when the
filter was used in a receiv
er , but possibly , with
enough patience, it could
be done .

The application of the
filter to a piece of equip
ment, or the use of the
filter in an accessory item,
can follow the scheme
shown in Fig. 4. This little
setup made use of various
International Crystal Com
pany modular mixer and
oscillator units to translate
the crystal filter response
to another i-f frequency
that was of interest. How
ever, this setup, or one
similar to it that is suitable
for the frequencies in
volved, can be used for
many applications.

For instance, one can
use it just to improve the i-f
selectivity in an older
piece of equipment, or
those who are a bit more
advanced in circuit con
struction can build a com
plete outboard rf speech
processor for an SSB trans
mitter, using two crystal
filters. (See Fig. 5.) A DSB
signal is first generated,
and one filter used to pro
duce an SSB signal. The
signal is then clipped and
passed through the second
filter to clean up the distor
tion products. The product

response. The commercial
filter is better, of course,
and one will notice some
difference on receiving,
but it is a moot point as to
whether any difference
would be noticed when
SSB filtering is considered
for transmitting purposes
or when rf speech process
ing equipment is being con
sidered.

In order to achieve the
response described, the
filter must be constructed
carefully, although this is
not a tedious task . The
filter is constructed basi
cally as shown in Fig. 1, so
the input-output terminals
are as far apart as possible.
Fig . 3 shows the layout
used on an approximately
11;2 " x 514" piece of cop
perclad (single-side) PC
board. There is no need to
do any etching unless one
just prefers to do this. The
isolated-pad type of co n
struction works very well,
where a small hole is
drilled for each crystal
lead or pin (depending on
the type of crystal used).
The copper around the
hole is removed for a small
radius with an isolated-pad
tool or with a sharp knife.
The crystals are simply
interconnected, and the
few components required
are soldered directly to the
crystal leads or pins . The
input-output cables are
connected to any form of
isolated terminal post. The
trimmer capacitors used
are Arco 423 units which
have a range of 7-100 pF,
but any similar units can be
used. In fact, if one doesn't
devote a little effort to
finding reasonably-priced
trimmer capacitors, they
can cost more than the
crystals!

The adjustment of the
five trimmer capacitors
will have a great deal of in
fluence on the bandpass
shape of the crystal filter.
If one has fancy test gear
available, such as spec
trum display units, the
work is, of course, relative
ly simple. But, even if one
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SPECIFICATIONS

• NEW FEATURE: HI-LO power switching
• 160 thru 15 meters
. 2000 watts PEP input on SSB
• 1000 watts DC input on CW, RTTY,or SSTV
• Forced air cooling
• Self contained continuous duty power

supply 2500 V idle SSB - 1800 V idle CW
approx.

. 4-572 B Triodes operating in grounded
grid.

• Covers most MARS frequencies just
outside Ham bands.

.50 ohm input impedance unbalanced at
better than 1.5 to 1 VSWR

• 50 ohm output impedance
• Harmonic Suppression: meets or exceeds

FCC requirements
• Built-in ALC (adjustable)
• Easily cha nged 117V or 234V AC 50-60 hz
• Meter (illuminated) for plate voltage or

pla te current
• Size: 6" Hx 14'h" Wx 14'h" DWeight: 421bs.

SPECIFICATIONS:
• DC Plate Voltage: SSB (Idle + 2600V

approximate). CW (Idle + 1800 V
approximate)

• Duty Cycle: 100%
elnput Impedance: 50 Ohms nominal
• Input VSWR: 1.5to 1 average
• Output Impedance: 50 Ohms nominal
• Antenna load VSWR: 3 to 1 maximum
• ALC : negative going. adjustable from rear

panel.
• Spurious Emissions: IMD - greater than

30 db down. Harmonics - greater than 40
db down

• FCC Type Accepted
• Size: H 7V4" X W 14'12" x 0 14'h"
• Weight: (including 8877) 54 pounds
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The DTR·2000L

When a Dxer really wants to break thrOugh the pile-up...
He goes with G.I.S.M.O. & DentrOn.

The CLIPPERTON L

• Frequency Ranges:
160 Meter Band 1.8 -2.5 MHz
80 Meter Band 3.45-4.6 MHz
40 Meter Band 6.00-9.0 MHz
20 Meter Band l U lO-16.0Q MHz
15 Meter Band 20.95-23.50 MHz

• The OTR-2000L will cover most MARS
frequencies just outside the Amateur
Bands. (With proper coil tap changes and
band switch modification. theuntt will also
cover the 10 meter amateur band.)

• Modes: USB, LSB, CWo ATTY. SSTV
• Power Requirements: 234f117 VAG SO/50

H,
• RF Drive Power: 125 Watts maximum, and

65WattsRMSminimumfor 1 KWDC inpul.

The GLA-1000

SPECIFICATIONS
• Size: H. 5¥1" W.l1 " 0.11 "
• Weight: 24 100.
• Electrical Power Consumption:

117 VAC 50160 Hz 12.5 Amps.
Factory fused at 15 Amps.
234 VAC 50/60 Hz 7 Amps.
Recommended luse 10 Amps.

• Frequency Coverage
80 Mtrs: 3.45 to 4,3 MHz
40 MUs : 6.950 to 7.5 MHz
20 Mlrs: 13.950 to 14.5 MHz
15 Mtrs: 20.950 to 21.350 MHz
10 Mlrs: With Modif ication by Licensed Amateur
(Covers most MARS frequencies just outside the Amateur

Bands.)
• RF Drive: Maximum 135 Watts
• DC Input: 1 KW CW and 1200 Watts PEP SSB
eInputtmpeoance: 50 ohms 1.5: 1 VSWR APX.
• Spurious Emissions:

Ind better than 30 dB
Harmonics down better than 40 dB

• Components:
4 - [).5OA tubes (6L06)
6 - Diodes

• FCC Type Accepted

The MLA-2500B

SPECIFICATIONS

• NEW FEATURE Hi-Lo power switching
. 160 thru 15 meters
• 2000 warts PEP input on SSB
. 1000 watts DC input on CW, RTTY, or SSTV

Continuous Duty
• Variable fo rced air cooling system
• Sell contained continuous duty power supply

2250 V id le SSB - 1575 V idle CW approx .
• Two EIMAC 8875 external-anode ceramiclmetalt riodes

operating in grounded grid .
• Covers most MARS frequencies just outside Ham bands.
. 50 ohm input impedance unbalanced at better than 1.5

to 1 VSWR
• Harmonie Suppression: meets or exceedS FCC requirements
• Built-in ALC (negative going)
• Built in RF wattmeter
• Easily changed 117V or 234V AC 50-60 hz
• Third order distortion down better than 30 db
• Frequency Range: 1 8 Mhz (1,8-2.5) 3.5 Mhz (3.5-4.2) 7 Mhz

(6.8-8.0) 14 Mhz (13.5-15,0) 21 Mhz (20,0-22,0)
. 65 watts minimum drive fo r 1 KW DC input
• Rack mounting ki t available (standard 19" rack)
• Size: 5V," H x 14"W x 14" D
• Weight: 47 Ibs.

.... G22 G.I.S.M.O. 1-800-845-6183
In s. C. ca ll 1-366-71 57
2305 Cherry Road, Rock Hill, S.C.
29730 (Exit 66 -8 off 1-77)
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Four Bands on a Bamboo Pole

- try a Chinese vertical slanter on
10 through 40

William R. Stocking WiJVM
/030 Weidman Rood
Manchester MO 6301I

Ma ny of us hams like
to wo rk OX . My

friend, Harry. who l ives
down t he s t re e t, ha d
worked many OX stations. I
had worked no OX at all! I
asked Harry what I could
do to work OX.

" Get a long, bamboo
ftshpole and build a ver
tical J like mine ," he
rep lied. " Get the bottom of
the anten na higher t han
the e lect ric light wires. Get
the thing resonant, and
you' ll wo rk ac ross the b ig
pond."

Harry was my " c on
sult ing eng ineer," and tak
ing hi s a dv ice us ua l ly
brought good results. I pur
chased a 23-foot bam boo
fishpole and mounted it
high on t he hou se using
some lightwe ight 1 by 2
lu m b e r. A vertical J
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a nte nna was suspended
fr om th e t op of t he
f ishp ol e . The matc hin g
stub was tuned to freque n
cy, and th e 600-0hm o pen
wire feedline was attached
and ad jus ted fo r the best
tra nsfe r of rf energy into
the a ntenna syste m. As
usua l, Harry was right . I got
a big thr ill the next d ay
when I worked my first
European sta t ion!

Seeing the big bamboo
fi shpole, o ne of my friends
called it a " Chinese anten
na ." When I mentioned this
to Harry, he laughed and
remar ked, " Maybe we can
sha ngha i some OX." Since
that ti me, bam boo fis h
pol es have been used in
most of my vert ica l ante n
na s, and the " shanghaiing"
has been very good . (Fibe r
glass fishpoles 20 feet lo ng
also work we ll in antenna
const ruct io n, but they are
more expens ive and are
hard to find .)

This a rticle will pre sent
info rmat io n fr om some
books and a magazine a rti-

cle and exp la in how this in
format io n was applied in
ma king a fo ur-band " Chi
nes e v e r t ic a l sla n t e r"
antenna syste m that is the
best non-beam OX antenna
that I have ever used .

In the December, 1978,
73 Magazine, antenna ax
ioms were p re se nte d. '
Among these we re : (1) The
anten na system should be
resonant at the frequency
being used . (2) The rf from
the antenna must be effec
tively put into the antenna .
(3) The re is no substitute
for height; the higher the
an tenna. t he better. (4) At
easy-to-a ttai n he ights , ver
t ica l antennas have lower
angles of rad iation tha n do
hori zontal antennas . This
makes them good for OX.

Because of th eir lower
angles of radiat ion , ver
tic al antennas have been
know n to outperform hori
zonta l beams in makin g OX
contac ts, e spe c ial ly in
cases where t he hori zo nta l
beam was not any higher
off the gro und tha n the

ce nte r of the vertica l
anten na. The val ue of low
angle radi a t ion in working
OX is beau t ifull y exp la ined
in Ca pt. Pau l lee's book in
Cha pte r 1, "Optimum De
sign For DX." l This chapte r
a lso contains other va lu
ab le informat io n useful to
anten na designers.

Vertica l antennas longer
tha n a q ua rter wavelength
radia te rf at lower angles to
the horizon than do quar
ter-wavelength grou nd
plane antennas . The angles
of a quarter-wavelength
grou nd-plane antenna are
from 10 to 55 degrees . For a
3/8-w ave length ve rt ic a l
an te nna , the angles a re
from 8 to 40 degrees . A
hal f-wavel ength vertica l's
angles are from 5 to 35
degrees. The ang les of a
SIB-wave length ve rtica l are
from 3 to 27 degrees. ' For
3/4-wave le ngt h ve rt ica ls.
"t h e re is so me s li gh t
dete riora tion of the low
a ngle vertica l pattern , but
this is not serious : ' )

Ve rt ical antennas longer



Fig. 1. Typical trap vertical and " vertical-sJanter" four
band antenna fed with tuned feeders. The bottom of each
vertical element is 20 feet above the ground.

tha n a quarter wave length
also have power gain as
compared with a quar ter
wavelength ground-p la ne
antenna ." A half-wave
length vertica l antenna has
a power gain of 1.8 dB as
compared with a quarter
wavelength ground-plane
antenna . A SIB-wavelength
vertical antenna has a
power gain of 3 dB as com
pared with a quarte r-wave
le ngth grou nd-p lane a nte n
na . One can su rmise a lso
tha t a 3/4-wavelength an
te nna has some power ga in
as compa red wit h th e
groun d-plane antenna.

From this infor mation, it
is clear that vertica l anten
na lengths between 1 /4 a nd
3/4 wave lengths wi ll be
better for maki ng OX con
tacts than the popula r
coax-fed ground-p lane an
tenna . To use these ideas in
a multiband vertical anten
na , tuned feeders must be
used to take the rf from the
transmitter to the radiating
wi res . When tuned feeders
are used , balanced anten
nas can be built with wires
a lmost any length, p rov id
ed that the length each side
of the tuned feeders is the
same. Further mo re, suc h
an a ntenna can be " loaded
up" and used o n several
bands .

My friend Harry was'
somewhat impressed with
this information. He sug
gested, " Why don 't you
make a cha rt co mpa ring a
tuned-feeder vertical with
the popular trap vertical
that is about 22 feet tall?
After you get that one
figured out, figure out
what length of wires wou ld
make the best all-a round
DX a ntenna fo r 40, 20, 15,
and 10 meters."

My " f iguring" was as
fol lows. For all practica l
pu rposes, t he trap ve rtica l
is a q ua rte r-wa ve le ngt h
ground-p lane a nte nna on
'all ba nds, with the highest
frequency radiators closest
to the ground. As such, the
angles of radiat ion with re
spect to the horizon are
from 10 to 55 degrees on

all bands. Except fo r the
4O-meter band, on whic h
all 21 Y, feet rad iate, t he
trap vertical does not have
its rad ia ting antennas as
high in the ai r as does a
22·foot " vert ica l slanter."
(Axiom NO.3: " The re is no
substitute for height.")

With the vertical slanter,
all 22 feet radiate on all
bands . With res pect to
power ga in and angles of
ra d ia ti on , t he ve rtica l
slanter has the following as
compared with the V. -wave
le ngth grou nd-p la ne anten
na wi th its 10 to 55 degrees
ang les of radiat ion o n a ll
bands: On 10 meters, the
vertica l element is 5/8
wavelengths with a ga in of
3 dB and ang les of 3 to 27
degrees . On 15 meters, the
ve rtical e lement is 1/2
wavelength with a gain of
1.8 dB and angles of 5 to 35
degrees . On 20 meters, the
vertical element is a bit
shorter than 3/8 wave
length. would have some
gain as compared with the
t rap ve rtica l, a nd t he
angles of radiat ion wou ld
be somewhat lower than
those of the t rap vertica l.

Wit h a g ro u nd-pla ne
an te nna using 4 eq ua lly
spaced radia ls, the radi al s
do no t radiate because the
fie lds of the radia ls cance l
out each other. Drooping
the radia ls incre ases the
gain of the grou nd-p la ne
antenna .S Therefore, it is
logical that a ve rtical 
slanter tuned doublet, or a
one-radial tuned ground
plane antenna might have
some gain compared with
a qua rter-wavelength
ground-plane antenna be
cause there a re no o ther
rad ials to cancel rad iat ion
from the lowe r ha lf of the
anten na .•

Anothe r great advantage
of a ve rt ical-s lante r tuned
doublet is t hat it ca n be
tuned to exac t re sonance
at any freq uency, pho ne o r
CW, on any band, 10, 15,
20, or 40 mete rs . This
me ans that the antenna
will load up equally well
on phone and CW in a ll of
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these bands.
Harry made t his sugges

tion: " When you figure the
best wire lengt hs fo r your
four -ba nd OX vertica l
slanter, make the wires as
long as you can without
degrading the performance
on 10 mete rs. Of course, if
you want better perfor
mance on 40 and 20 meters
and don 't ca re about 10
meters, you could make
your wires as long as po ssi
ble withou t degrading the
15-me ter performa nce."

Wi th t his in min d , I
chose 26 feet as the wire
length for t he be st pe rfo r
ma nce on 10,1 5, 20, and 40
meters . Twen ty-s ix feet is
3/4 wavelength fo r 10
meters. If I d id not ca re to
work 10 meters, I wou ld
have chosen 33 feet , 3/4
wavelength for 15 meters.

The gain and angles of
radiation for the 26-foot
wire vertical-slanter anten
na are conservatively
s t a t e d as follows : 10
mete rs (3f4 wavelength).
" gue sst im a ted" 2.5 d B,
with a ngles 5 to 35 degrees;
15 mete rs (5/8 wave length),
3 dB, with angles 3 to 27
deg rees; 20 me ters (.39
wave leng th), "guesst imat
ed" 1.4 dB, with angles
somewhat less than the
10-50 degre es of a quarter
wave length ground-p lane
antenna . O n 40 mete rs,
26-foot-long wires would
work better tha n zz-tcct
long wires .
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S ince i n theory a
ve rt ical-sla nte r antenna
fed with tu ned feeders
seemed to be much better
than a four-band t rap ver
tical. I decided to build
one and t ry it out. I had an
old, used piece of no. 12
Romex, 25' 8" long. This
was very close to 26 feet,
so I took out the two wires
and used them in the an
tenna . A bicycle whip
ta ped to a bamboo fish
po le cl amped to a small
sai lboat mast supported
by two B' two-by-fo ur s
clamped to a fence post
was used to su pport the
ve rt ica l part of the a nte n
na . The black w ire was
ta ped to the supporting
st ructu re as the ve rt ical
element. (The b lack color
he lped to absorb he at a nd
melt the ice after a n ice
storm.) The white wire was
used as the slanter which
was drooped down and out
towards the south. 300
Ohm twinlead was used for
the tu ned feedline . The
" Chine se vertical sla nter"
a nte n na lo ok e d inte r
esting, but would it re all y
work?

I t ho ught that 40 meters
wo uld be the band o n
which t he a nte nna would
be le ast e ffec tive . (If
thoug ht of as a o ne-radia l
tuned ground-pla ne anten
na, the vert ical e lement is
le ss tha n a quar ter wave
length long. If thought of
as a cente r-fed tu ned
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doublet, the tota l antenna
length is a shortened half
wave length .)

O n Friday, December 8,
1978, I dec ided to t ryou t
the an tenna o n 40 meters
(worst band first!). The fi rst
sta tion ca ll ed, OJ411 (West
Ge rma ny), came back with
a 579 report. At th e end of
this Q SO, SP7EjS (Po land)
was ca lli ng and reported a
559 signa l when contac t
was made. Afte r supper,
l Zl KUF (Bu lga ria) was
ca lled , but he did not come
back . ( I wa s no t su re
whether o r no t he had
called CQ.) The next two
calls re sulted in QSOs.
Dl7PR (Wes t Germa ny)
reported 569, and YU1QFX
(Yugos lavia) reported 599.
(l suspect th at thi s re port
was exaggerated for the
sake of international good
will. Hill These QSOs con
vinced me that the antenna
worked well o n 40 meters.
Si nce tha t time, with ve ry
littl e time o n the ai r, many

ox QSOs ha ve been made
o n 20, 15, and 10 mete rs .
On several occasions, the
ox station chose to answer
me instead of one of the
other stat ions ca lli ng him.
Th is " Chine se ve rtica l
sla nter" antenna is t he
be st non-beam a ntenna
th at I have ever had . After
a sto rm took down my
quad , I could continue to
have fun work ing OX.

Remember th at a ver
tical sla nter fed with tuned
feeders will load up equal
Iy well o n both CW a nd
phone frequencies . The
above-desc ribed a nte nna
even loaded up and made a
few contacts on 80 meters.
However, the wires are
mu ch too sho rt for good
perf ormance o n th e
ao-m eter band.

For even better perfor
mance, a system of rad ial s
each about 35 feet long,
bur ied in the ground, could
be added to the antenna
system. The center of the

radial s shou ld be under the
ve rtica l element. The more
radial s. the better. How
ever, the a nte nna works
well witho ut rad ial s as the
above information indi
cates .

I ha ve no trap ve rt ica l
with wh ich to compare the
"Chinese vert ica l sfanter"
using on-the-air co ntacts ,
Cert ai nl y OX c an be
worked using trap vert icals
and other coax-fed ground
plane ante nnas. However,
an tennas with more gain .
towe r angles of rad iat io n,
and more effective feed
syste ms wil l ce rtai nly
outperf orm a ny co m
parable coax-fed ground
p lane a ntenna wh en it
comes to making OX con
tac ts .

I think you 'll enjoy the
"C hinese vert ica l sfanter
antenna ," Build one, use it,
and find o ut for yo urse lf
how good a non-beam a n
tenna can be for wo rking
DX. •
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rad ials, each the same length
as the vert ical element, would
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formance, and they are sug·
gested near the end 01t he ertr
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The Triton IV Goes QRP
- simply and efficiently

Fig. 1. Schematic o f Triton IV as modified for efficient
QRP operation.

power plug an d socket to
ru n power leads and ac
sw itc hing from the model
252 and 262 power supp lies
to t he tra nsceiver. Pins 1
a nd 2 a re for ac switchi ng
and need not be a ltered .
Pins 3 and 4 are grounded
and likewise may be left
untouched . Pins 5 and 6 are
fo r + 12 V dc . This pai r is
ori ginal ly solde red togeth
er at the power plug to
red uce pin resi stance. To
modify t he Triton IV, pro
ceed as follows (refer a lso
to Fig. 1): Separate pins 5
and 6 at the power plug at
the left rea r of the Triton
IV. Resolder the red #14
stra nded wire onto pin 6
a lone. Follow t his red wire
to its other end, th roug h
the AGe 2Q-Amp fuse to
the cathode end of the
1 N3492R diode (d iode 01).
at t he 3-term ina l strip .
Disconnect this red #14
w ire from d iode D1 and run
it in a 2-turn loo p thro ugh
t he fe rrite be ad directly to
t he " + 1 2 Fina l" term inal
on the back of t he fina l
amplifie r metal box; so lde r
it sec u re ly. The "+ 1 2
Fi nal" terminal is the la rge
o ne with the so lde r lug.
What you have now done is
make pin 6 on the power
plug of the Trito n ded
icated to providing dc sole
ly to th e d rive r and fina l
amplifie r transistors. Fo r

tor power pl ug to t he tra ns
ce ive r. The des ign idea
cou ld eas ily be alte red to
su it other so lid-state rigs as
we ll. Now you may say,
" But my so li d-state rig is
eas ily capable of QR P
operat ion as is. I just back
down the d rive to the fin a ls
until I'm drawing abo ut 0.8
Amps a t 12 vo lts and I' m
running about 10 Watts in
put." "Ah, yes," I repl y, "10
Watts inpu t. bu t very little
o utput!" Instead of 1 or 2
Watts o ut, you r ri g could
be putt ing 6 o r 7 Watts out
for the same 10 Watts in
put if yo u ran the fin a ls
more eff iciently. A good
way to do thi s is to run
them at much lowe r volt
age . A very satisfactory
cho ice for the 5-to-10-Watt
power class is about 3.5
vo lts. The necessary modl
fications fo r t his a re de
sc ribed in two parts: mod i
fications to the Tr iton IV
and cons truction of an in
tegrated c irc u it variab le
vo ltage regula tor.

Modifying the Triton IV
Basicall y, wh at we want

to do here is all ow th e
dr ive r and final am plifie r
t ransisto rs to have the ir
own vo ltage feed separate
from that which feeds the
rest of the transceiver and
aux ilia ry eq u ipment. Ten
Tec uses a 6-connector

210 &VOC

" ~
C~ Of TR,r ON

o riginated with Mac Har
pe r W1 FYM, who made the
same modificat ions to his
Triton IV and suggested I
modi fy m ine so that our
two rigs could fo rm the
basis for the portabl e Q RP
station a t W1 FYM/1 fo r
Field Days 1977 and 1978.
The Field Day set up was
battery-powered, includin g
our compute r logging a nd
TV monitor equi pmen t,
and it has performed q u ite
we ll t hro ug h 2 Field Days.
But the com pute rized Q RP
Field Day stat ion is another
story . . . one t ha t W1FYM
must write .

The mod ificati o ns de
sc ribed he re a llow the
Triton IV not o nly to o per
a te very eff icient ly at 10
Watts input for Field Day,
but al so t hey all ow suc h
ope ra t ion a ny ti me you
w is h, m erel y wi th t he
chang ing of the 6-connec-

r

'- I no >I-
ft"~L AMP 80216 m ' O'u •

POW,
ON SA

' ''v .". " 2 vUCi ,a o· l- •"- O~IV" f US E

I " 3M2ere
f OSE

" AGC2 0

INH~2R

• 35_f IN3492 R

asv

C. Stewart Gil/mor W /FK
Spencer Road
Higganum CT06441

M y last tube r ig ( I sold
it 20 years ago) had

somet hing like 1400 vo lts
at 300 rn A o n t he plates of
the fina l tu bes. It amuses
me, whil e gett ing good re
ports o n 20 me te rs, to
gla nce at a me te r and see
that I am running 31fl vo lts
on the fin als of my Triton
IV! Basicall y, th is is a good
w ay to run t he popul ar
Ten-Tee Triton t ransceive r
eff ic ie nt ly at ve ry l ow
power input level s. In t his
art icle, I will show how you
can modify the Triton IV
for such o pe rat ion and yet
drill no hol es and make no
c ha nges wh ich could not
eas ily be redone to put t he
r i g b a ck into o rigi na l
spec if icat io ns. Th is idea
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Fig. 2. QRP voltage regulator for the Triton IV.

·'~. 6 VOC

."..,

'l -Arnpere-rated pass tran
sisto r, Texas Inst ruments
TlP29B or equivalent; Q2 is
the 15-Ampere-rated HEPS
7004. We used #12 strand
ed copper wire with la rge
battery clips to supply the
1 2 V de from the battery to
t he regu lator power plug
(p in 5 a nd pins 3-4). I would
reco mme nd using #14 or
#16 stranded co ppe r wire
from the emitter of Q2 to
th e shunt and on to pin 6 of
the power socket.

The const ruction and
use of the reg u lator is
straightforwa rd . The 1 k po t
can easily be adjusted for
ou tp ut vo ltages from
about 2 to 6 volts. W1 FYM
has had only to replace o ne
fr ied IC c hip in a year and a
ha lf of occas ional use and I
have had absol ute ly no
t roubles at all. Believe it or
no t, I've often had 579 and
599 reports on both CW
a nd SSB into Europe and
South America o n 20
meters. Those report s
aren't due only to the
Triton IV QRP ... I use
long vee-beams 6 to 8
wavelengths on a leg and
multi-element wire col
linea r beams at my QTH .
Sti ll, I've desc ribed a fairly
easy-to-make modification
to the Triton IV a nd the
construction of a modest
vo ltage regu lator which
not on ly makes for a corn
petitive Field Day rig, but
also a llows one to use a
mediu m-powered s o l id
state rig suc h as the Trito n
in highly efficient QRP Op4
eration. •

"TIP.:!B

0> 0. 7 0

I ~PS7Q{l4 REGUL lTED OUTPuT
• n06vDC

~ I I
~

r-

I"- -00, ,-,
",-- "

c>l " 1,0,0 , eo
L-'

,~UA1:(( '0 DI,
/ ' ,

~t. , " "

ed at 1 5 Amps! Since the
case of th is la rge power
transistor is not at ground
po tenti al but at +12 V de.
we moun ted the ci rcuit
boa rd o n t he hea t sink,
wh ich in tu rn was mounted
o n 2 insul ating pieces of
nylon scrap. The 1JA723 IC
was mounted in a socket
ra the r than being so ldered .
I always avoid so lder ing fC
chips, if poss ib le, beca use
everybody e nds up frying a
chip now and t hen and it's
a lo t eas ie r to tes t or
c hange a c hip which is
socket-mounted.

Ten-Tee sel ls a small ac
cessory 625-mV meter (am
me ter mod e l 207) w hic h
p lugs into t he var io us
power supp lies of their 250
an d 260 se ries, usi ng a
pho ne plug. We wa nted to
mo nitor ou r cu rrent input
during Fiel d Day and othe r
QR P o peration but d idn't
want to buy o r perma ne nt
ly install a me ter, so we put
a phone jack on the boa rd
a nd wound a w ire shunt of
about 0.7 O hms va lue so
t ha t t he me te r reads 5
Amps full sca le. Of course,
you could use a d ifferent
meter moveme nt with a
d iffe ren t shu nt value. The
1k pot is an Ohmite ANP
102 K or simi la r and it s
va lue, as we ll as that of the
33Q-Ohm Vi-Watt re sisto r,
is no t critical. The IC used
by us was a Fai rc h ild
1JA723, but eq uivalents a re
availab le from firms in
clud ing Motorola (MC1723),
Nationa l (LM723), and Sig
ne tics (jJA723). Q1 is a

to the back of t he f ina l-am
p lifie r me tal box unt il it
reaches t he 3-term ina l st rip
where diode D1 is mount
ed. So lder t he o ra nge w ire
to the nea r e nd of the ter
mina l strip; th is is the same
po int where the cathode
e nd of d iode D1 a nd a lso 2
sma ll #24 red wires a re
so ldered. You have now
co m pleted t he T r ito n
mod ification. The orange
wi re from pin 5 of the
power plug runs t hro ugh
a 2-A mp fuse a nd cont in
ues o n to supply +12 V dc
to al l o f the rig except the
dr ive r a nd fin al stages.
Your regular 6-connecto r
powe r socket from you r
model 252 or 262 power
supp ly w ill work the same
as before except th a t now
you have t he opt ion to sup
ply pins 5 and 6 o n the
power plug with d ifferent
dc voltages if you c hoose. A
way to supp ly d iffere nt
vol tages is d e scri b e d
bel ow.

Variab le-Vo ltage Regula
tion Using an Ie Regulator

All yo u re ally need to do
to supply t he Triton fina l
t ra nsistors with low volt
age for highl y eff ic ien t
QRP o peration is provide
dc a t from 2 to 6 volts at
anyw he re fro m 1 t o 5
Amps . If you a lready have
a small mu lt i-vo ltage dc
supp ly, f ine. Or you can
consu lt one of the ha m
hand books and f ind a c ir
cu it w hic h supplies dc at
only a s ingle voltage le vel.
Th is wou ld work pe rfectly
well, fo r you can va ry
powe r input of the Triton
us ing the drive contro l. 1
will describe he re a vari
ab le-vo ltage regu lated sup
ply w hic h prov ides 2 to 6
vo lts o ut a nd eas ily han
d les 5 Amperes (see Fig. 2).
Th is was const ructed in
W1 FYM's shack in o ne eve
ning using some pu rc hased
a nd some scrap pa rts. The
ci rc uit was mou nted on PC
bo ard . I pu rc hased a hea t
sink somewhat larger t ha n
necessary, a nd t he pa ss
t ransistor (HE PS7004) is ra t-

safe ty, in case you nus
ta kenly re verse you r bat
tery pola rity, it might be
w ise to buy anot her
1N3492R high-power d iode
and insta ll it ac ross the line
to ground in re verse-bias
pol ar ity position. This can
be mounted o n the op
pos ite end of the 3-te rmi
na l st rip from the o ther
1 N3492R d iode. So lde r the
cathode e nd (ma rked with
a ba r) to t he #14 red wire
goi ng to the fi na l a mp lif ier
t ransistors a nd the anode
e nd to g ro u nd. T hen ,
shou ld you goof a nd
re verse t he battery leads
(suc h as happened at 3:00
am in the middle of Field
Day to yours t ruly), the
diode wi ll conduct, b low
the 2Q-Amp fuse, and save
your rig.

Now, take a new (say,
o range-colored) piece of
#14 st randed ins u la ted
wire and so lde r it to p in 5
of the Triton power plug.
Push it through one of the
cab le ho les in the metal
shiel d ing around the low
pass filter section and
le ave a few inc hes extra .
Now take a small screw
mounting 3AG fuse hol der
and mou nt this to the o ut
side of the low-pass filter
shie ld. There is a screw
very near coi l l 4 on the
low-pass filter board w hich
hol d s t he boa rd to t he
shie ld . The fu se holde r can
be mo unted very easily on
the back side of this a lum i
num sh ie ld. No holes need
be dril led . Note : The
toroid-core coil , L4, on the
low-pass shie ld board is not
the same coil as " L4" in my
Fig. 1. The la tter is a ferrite
bead through wh ich t he
final dc supply line is
wound fo r 2 turns of rf
shielding.

Now that you have
mou nted the 3AG fu se
h ol d er , connect y ou r
o range wire to one e nd and
insta ll a small, 2-Ampere
fuse in the holder. From the
other end of t he fuse hol d
er, run the sa me size
orange wire along pa ra lle l
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Experimenter's Corner:
The MM5369N

- how many uses can you find
for this one-chip crystal oscillator?

8ur H PEO
oee OUT

be ne cessary to provide the
needed digital or analog
buffers. Several CMOS-to
digital-level buffers are
available from many of the
suppliers listed in the ad
ve rtisements in this maga
zine; additionally, all parts
ca lled for in th is article are
availab le from Surplus
Electronics , 9600 Balti 
more Blvd. (re a r), Co llege
Pa rk MD 20740 . The
CMOS·to-analog-level buf
fer is not avai lable as a sin
gle chip, but may be con
structed in the form of a
one- or two-transistor am
plifier to allow the oscilla
tor to be used in just about
any circuit co nf igura t ion
you can ima gine . These
can include local oscilla
tors, QRP transmitters, fre
quency counters, and so
on. Note that the output

ce
7-2 s ~r

" "'n. n " EG

"'~I'-

• • • •

•, • ~~ N I~

essary para llel cacac .nve
load, which, with Rl , causes
the oscillator to start re
liably. C2, in pa rallel across
X1-e1 . permits the oscilla
tor output to be trimmed
to an accuracy of ± 100
ppm of the desired operat
ing frequency with an ac
cu racy of ± 2 ppm obtain
able with careful compo
nent se lection.

The buffered oscillato r
output freque ncy is avai l
ab le a t pi n 7 of the IC
which gives you a conve
nient point to monitor the
oscillator output without
loading, wh ile trimm ing to
the desired operating fre
quency. The buffered out
put is at CMOS levels, and
for that reason must drive
only CMOS-Compatible cir
cuits . If other than CMOS
levels are required, it wi ll

..~

(lIV10£O
OUT PuT

" .

•...' ~ ,
Cklt .

8

How It Works

The crystal oscillator is
biased by a crystal and RC
network (Fig. 2) consist ing of
R1 , C1, and C2. R1 is nomi
nally 20 megohms to bias
the oscillator stage for
class A operation. ' Capac
itor C1 provides the nee-

ab le load about 500 uA)
and an internal ly-connect
ed divide-by-59659 (or
21 5.864452175) divider chain
which provides. in the man
ufacturer's intended use, a
60 Hz output for d e-coer
ated digital clocks when
used with an inexpensive
3 .579545 MHz crystal.
This , and numerous other
uses, will be mentioned as
we proceed.

- '" 17 S TAGE D1V IOE ~ 6 urrE ~-

- aUHE ~

,,[su "IIlSl GE NEIIATOl'I

Bu ff ERED
esc OuT

OSC OUT

csc, ,,,

Charles B. Patte/1
4641-4 Chicago Dr;...e
Andrews AFB MD lOJlS

A

W ou ld you like a sim
ple, versatile, crys

tal-controlled oscillator?
Would you like it to oper
ate from below 500 kHz to
over 16 MHz, with rich har
monic content, simply by
changing crysta ls? Too
good to be true? Read on, it
gets better!

The MM5369N - see Fig.
1(a) and (b)- is a CMOS in
tegrated circuit that is co n
figured to provide a c rys ta l
osc il lato r (you supply the
crystal ) with a buffered
o ut pu t (max imum avail-

Fig. 1. (a) MM5369N block diagram and timing. ' (b)
MM5369N otnout.'

68

OOV,OEO VSS
OSC OUT lGNOI

Fig. 2. Basic operating circuit.



aa cs ae," lOp f ." ce
0- OI"F

" "
2 N ~' 4

_Ol" f

'">---J

"''"eo es cs," ." O'"f

'"'w
( I , ( :, ,, ,, ,, ,, ,, ,, ,, ,,,

VOD ~v~=='5~~='5,",:==7*,=====,, -

Fig. 3. Output waveforms taken at 3.58 MHz from pin 7.
(Note 105s of rise and fall times at very reduced Vdd.)

e

•

IKHI
c

..
H C9 0

. "

10 K HI
c

,. "

with a crystal calibrator
with multiple divided out
puts. It will serve you well
when the time comes to
calibrate your scope, and,
in between, serve as the
timebase for a frequency
counter, if you wish. The
output of pin 7 on the
MM5369N (Fig. 5) is fed to
the TTL buffer amp and
then to the first 7490; each
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Fig. 4. Modified buffer amplifier for CMOS-to-ana log level
translat ion. l
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Fig 5. TTL digital interface and divider chain.

theory and "how to" and lit
tle else. Here's your chance
to include all of the above
plus a little more and have
a reliable test instrument
standard for your lab. First
dig out that old 1- or 1Q.
MHz rock you bought at
the last hamfest. We're go
ing to combine it with the
MM5369N, a TTL buffer
amp, a few ICs, and end up

specified to operate from
dc to 2 MHz at 6 V dc and
dc to 4 MHz at 10 V de, I
have found that the oscilla
tor will run reliably in ex
cess of 16 MHz at 10-15 V
dc with a very good sine
type output.' Also, if you
are inclined to experiment,
you will find that the
crystal can be replaced by
an inductor and the circuit
operating range extended
to about 40 MHz. But you
will pay the price-not too
exorbitant-in the loss of
crysta l stability and output
voltage level.

Although the output of
the oscillator is already
buffered, I feel it is advi s
able when using thi s circuit
in a ny appli cation to add at
least an additional stage of
isolation, whether it is dig
ital or analog, to avoid un
due loading of the oscilla
tor. The output load should
be Iimited to less than 500
uA and be as low as possi
ble for best sta b ility. This is
not difficult to obtain with
a one- or two-tran sistor
buffer amplifier (Fig. 4).
The amplifier was adapted
from " Brew Up a Signal
Generator" (73, January ,
1978). The circuit as shown
has been tested from 500
kHz to 16.5 MHz, operates
quite reliably, and adds on
ly an additional 2Q.25 rnA
to yo u r power supply re
quirem ents. If you are
planning to operate this
buffer amplifier exclusive
ly under 5 MHz, you can
omit the 30 pF capacitor
across R3 .

Stand-Alone Crystal
Controlled Calibrator

So far you have been pre
se nted with a bunch of

load on the buffered oscil
lators output must be kept
below 500 uA to avoid ex
ceeding the manufacturer's
specifications.

The divider section in
the standard MM5369N is a
ma sk-programmed , 17
stage divider set to divide
the input frequency by
59659. This is accomplished
in conjunction with a six-in
put reset pulse generator
which, by virtue of its mask
programming, sets the in
ternal divisor length .
The MM5369 is also avail
able with custom mask
programming. Should you
have the need and the
bucks (kilo, no doubt), Na
tional Semiconductor
would , most likely, happily
mask-program a few thou
sand for you with any di vi
sor from 10000 to 98000.
The divided output duty
cycle stays very close to
50% for a Vss of 8-15 volts
and can drop as low as
20% for a Vss of 3 volts at
the same frequency . The
current drain is nominally
2-4 rnA for frequencies of
500 kHz to about 6 MHz,
with up to 20 rnA drawn for
frequencies up to 16 MHz .

Operational Considerations

The MM5369N is a ve rs a
tile crystal oscillator chip
requiring a bare minimum
of supporting parts for
proper operation. The os
cillator is very tolerent of
supply voltage variations,
a nd the only noti ceable ef
fect of an abnormal volt
age change is a possible
loss of duty cycle and a deg
radation of the rise and
fall times of the output
waveform (see Fig. 3). Al
though the MM5369N is
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~..
Fig. 7. Crystal checker sche
matic.
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supply is just plus or just
minus, then that respective
leg is referenced to ground,
and R2 is the control volt
age divided by the contro l
current.

3) The value of Rl and
R3 is fou nd by Rx = Yout
(desi red) - Vcontroi/ icon
trol.

4) If you prefer an adj us t
able supp ly, R1 and R3
can be replaced by tr im
pots a nd the ir respective
vol tages set indepe nde nt
ly.

5) Include a .33-uF input
a nd a .1-uF out put capac i
tor for each circu it to im
prove the circ uit's ou tput
transient response t ime.

If you wish, a 25-volt
cente r-tapped transformer
may be modified to pro
vide the du al ou tput vo lt
ages called for by Fig. 6.
Take a sharp knife and
care fu lly follow the c-t
le ad t hrough the paper un
t il you find the poi nt where
t he lead is so ldered to the
o utput winding. When you
find t his point, caref ully
unsolde r and split the two
winding wires , attach sepa
ra te output wi res , and
cover the connections with
t he pro per size heat shri nk
or tape. Re-wrap the trans
former with tape, check for
shorts-and you're done.

Other Nonstandard Uses
Othe r nonconventional

uses include a portable
crystal checker (F ig. 7). Just
add a Q-5-mA meter, and re
pl ace t he power sup ply
with a 9-volt tr ansistor bat
tery. Note and mark the

cult to find 74(90s that op
e rate at 16 MHz. So fa r we
have touched on the parts
requ ired to have a crysta l
osci llato r but we don't
have a sou rce of power to
ru n it-yet.

The Power Source
The power source-see

Fig. 6(a) and (b)- is a sim
ple v ol t a g e- re g ul a te d
source that will he lp eli rr u
na te the afo re me ntioned
" abno rma l vo ltage dro p."
It cons is ts of the usual
transfo rme r, full -wave di
ode bridge, a nd capac itor
a rra ngement fo llowed by a
really ne at voltage regul a
tor c hip , the UA78MC ,
made by Fa irchild Semi
cond uctor. The UA78MC;s
a 4-term inal positive volt
age regu la tor (UA79MC is
the negative version) which
is ad justab le fro m 5 to 30
volts a t a curre nt of 500
rnA. Th is ve rsatile device
ca n be used with a ser ies
pass transistor fo r higher
outp ut c u rre nts when
needed.2 For those who a re
interested in the gory de
tail s of how to design pow
er supplies with this chip, a
few of the basic rules I
have found to be useful are
set forth below:

1) Set the control cu rrent
through Rl, R2, and R3 to 1
rnA.

2) The UA78MG cont rol
vo ltage is 5 V, the UA79MC
is 2.23 V. R2=7.23n mA=
7.23k O hms . If the power

,

•
, .
•

and from there to the out
put. There is also a signal
provided that has been di
vided by 59659 t hat is
available a t pin 1 of t he
MM5369N. This also can
be buffered a nd used as a
known signa l source fo r a
press-to-test fu nctio n if
you use this c irc uit for a
freque ncy coun te r ti me
base. You will note that the
TT L buffer is a two-stage
am plifier drivin g a conven
tio na l 7490+ 10 rc. This is
necessa ry as it st ill is diffi-

;::--'1' •

• '00 •
su roo. "o
"''' 5)6 910
CI"CUI T
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,
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7 ' 2 5 " •
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Fig. 8. Long. interval timer-option schematic.
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Fig. 9. MM5369N tone or frequency burst schematic and
block diagram.
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d ivided signa l is then fed to
the fo llowi ng Ie stage in
turn. At each 7490 output.
t he signa l is brought out to
a TTL buffer chip where it
is available fo r use as you
please. At approx imately
100 kHz you may w ish to
substitute 74(905 fo r the
74905 to keep the current
drain to a minimum.

If you choose t his rou te
you should use 74(901 o r
74C902 CMOS·to-TTL buf
fers. These o utputs are fed.
in turn , to a rota ry switc h

Fig. 6. (a) UA78MC and UA79MG power supply. The negative portion of the supply;s not
required for this project. It is provided to alfow the user greater latitude in using the
power supply in other projects as well. (b) UA78MG and UA79MG pinout.



that p roves to be usef ul in
a wide ra nge of ci rcuits and
is functional as a ge neral
pu rpose c rysta l-cont rol led
freq uency sta ndard that is
not limi ted to such a mu n
da ne cho re as a digita l
clock timebase . •
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c ha nged f rom you r am
bi en t sett ing and yo u
sho u ld have yo u r tempe ra
tu re coefficient in pa rts pe r
million/deg ree. This is wha t
capaci tor temperature co
effic ients are expressed in.
Simply choose the o ne that
is closest to the oppos ite of
you r recorded findings and
you will be o n yo ur way to
maxi m um stabi lity.

Concl usio n

This art icle is intended
to present the experimente r
wit h a versat ile, c rysta l
contro lled bu ilding block

" 0-1- :;:) 0
0>A

Fig. 10. (a) MM5369N PC board layout for basic circuit and crys tal checker. (b) UA78MG
and UA79MG power supply PC board layou t Both PC board layouts are shown from the
component side.

when prope r ly a cco m
plished, can add to the use
fu lness and longevi ty of a
c ircuit. Sho u ld you also
find this to be the case,
PC layo uts have been in
cluded (Fig. 10).

Calibra tion

Ca lib ration of t he
MM5369N outpu t f re 
quencv is a re latively si m
p le matte r and can be ac
comp lished with a ba re
minim um of fuss. Hook t he
output of pin 7 on the
MM5369N to a n osci llo
scope o r frequency count
er and trim (2 until the de
sired fr e qu en cy is o b
tained. Do th is slowly as
the tri m ca p is sma ll a nd
it's easy to ove rshoot the
desi red freq uency. If you
opt fo r t he cou nte r method
of c a lib ra t io n and your
counter d rifts very littl e.
you can record the osc tlla
tor o utpu t ove r a pe riod of
time while recording t he
ambient tempera ture, and
make a frequency vs. tem
pera tu re chart tha t will a l
low you to temperature
compensate yo ur osc illa
tor. This is done by find ing
the rate of freque ncy drift
with tempe rature and se
lecting a rep lacement ca
pacitor for (1 t hat has the
opposite coefficient of the
tempera tu re curve. To se
lect t he pro per capacitor,
note t he freq ue ncy a nd
temperatu re at severa l
points. Divide t he differ
e nce in freq ue ncies (de
sired a nd a ctua l) by t he de
sired freq uency, t he n d i
vide the re sult by the num
ber of deg rees that have

cu rrent drawn without a
crystal in the ci rcu it and
ma rk t his o n t he face of the
meter. Crysta ls tha t oper
ate at 5 MHz and below will
cause a current drop from
the mark, wh ile 7 MHz and
above will cause the cur
rent to inc rease. If t here is
no c harge in the amount of
cu rre nt d rawn, t hen the
c rystal is open, o r very
c lo se to 6 MHz.

The MM5369N also can
be used as a lo ng-i nterva l
time r. You ca n cascade t he
MM5369N without using
the active osc illator pa rt of
the tC by feeding the out
put of the first osci llator
(pin 1) to the input of the
next osci llator (pin 5). (See
Fig. 8.) By thi s scheme, you
se lect the des ired output
pe riod a nd mu lti ply by
59659 or multip le the reof,
and find the inverse to get
the operating freque ncy
needed. If you wish to have
1 Hz every 1.88 years you
have to use an operating
f requency of 3 .579 545
MHz and d ivide it t hrough 3
MM5369N div iders to ob
ta in the des ired output.

Another opt ion is to use
the MM5369N as part of a
tone o r frequency burst os
cillator (Fig. 9). The NE555
timer provides a low fre
quency square wave that is
used to supply power to
t he Vdd pin of the
MM5369N . Every time the
squa re wave goes positive,
the osci llator is gated on
for the duration of t he posi
tive portion of the pu lse.
The oscillator will produce
whatever frequency has
been se lec ted fo r it by its
crystal.

Construction
These circ u its can be

wired ei ther point-to-point
or by printed circuits. Al
tho ugh my circui t debug
ging is sta rted on perfboard
or breadboarding strips, I
have always found it more
enjoyable, in t he long ru n,
to make a ll my test equip
men t on pr inted c ircu it
board. Not only doe s it
make assembly easier, but

Y" Reader Service - see page 195 71



Digital Readout Rotator Control
- can the microcomputer connection

be far behind?

Modernize you r TR·44.

Randy Kaeding K8TMK
222 Jomeswey
Benlon Harbor MJ 49022

W it h almost every
thing switching to

digita l re ad ou t these days,

I decided to design a new
contro l box for my TR·44
rotator. For my own per-

sona l use, the new control
box would have to: use
LED displays, be relati vely
simple, inte rface d irect ly
to the ro tator with no inter
na l modifications, remain
accu rate during ae line
variations, and match my
other station equipment.

Photograph of the new coouot box. (The display was enhanced so that it would stand out
better.)
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,
Research

Fig. 1 shows the sche
matic of the TR-44 's un
modified sensing circuit .
This circuit is a simple volt
age divider, which causes
more or less current to flow
through the meter as the
sensing potentiometer (in
side t he rotator) changes
position. When the poten
t iometer is at the bottom
e nd of its range (rotator fu l
ly co u nte rcloc kwise, as
viewed fro m the top of the
ro ta tor), no current flows
through the meter, and the
meter needle remains in
the rest ing position. When
the rotator is at the top end
of its range (rotator fully



New MFJ 3 & 1.5 KW Versa Tuners
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f lip down stand tilts tuner lor easy viewing.
Efficient, Incapsu."ed 4:1 fem. balun. 250 pI, 6000 voll capacitors.

18 posi tion dual inductor, 17 amp. 3000 V ceramic rotary switch (3 KW
version). 12 position inductor, ceramic rotary swi tch (1 .5 KW version).
~. meters. 50-239 coax connectors. ceramic leedthru lor random wire
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1.8 to 30 MHz: coax, balanced line or random _ ire. Gives maximum
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features that others can't touch at this price.

An excluslye 10 amp RF ammeler insures maximum power to antenna
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in 2 ranges (2000 and 200 watts).

V,rulile anllnna swilch lets you select 2 coax lines tnru tuner and 1
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lID MFJ·982 3 KW VERSA TUNER IV
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Ihru tuner a nd 2 coax thru tuner or
direct, Of random wire and balanced line.

TbI MFJ.912 3 leW Versa Tllner IV gives you a versatile 7 position an
tenna switch thaI lets you select 1 coax thru tuner and 2 coax. I!Iru tuner
or direct. or random wire and balanced line. Encapsulated 4:1 balun.

" yOIl alRldy Ilave I SWR/wlnmeter, the MFJ·982 is for you.

~ MFJ·980 3 KW VERSA TUNER IV$16995 Hea" dut, encepsu/ated 4:1 fe"lte
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$16' 995 SWR, dual range to~",!ard and ret'ected
power meter. 6 pOSItIon antenna
switch, encapsulated 4:' te"lte balun,

The MFJ-962 1.5 kW Versa Tuner II is an e:w:cep:lional value.
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(2000 and 200 watts).
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Fig. 1. Unmodified sensing circuit for the TR-44 rotator.
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revolutio n, you have a volt
age which changes a t the

clockwise), approximately
one milliampere flows
through the meter, a nd the
need le indicates full sca le.

With the above ideas in
mind , I decided that a si m
ple de voltmeter , with
proper voltage sc a ling,
cou ld be used to ind icate
the position of the rotator
potent iometer. If you ap
ply a voltage to the poten
tiometer so the wiper
voltage changes from 0 to
3.6 vo lts during a complete
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BNC ArUeiUll Connector

Squelch COnlrOI __

Aud Io Gam Control ---.-

Condensor Mike--~

S-Digit LEO Readout -------'~
•

Keyboard Entry ---- - -

Keyboard Lock--'

r-r- cjeer Busy Aolo Scag S

_R&pe-alerlSlIllplex Offset SWI c

; :"--Remote Speaker Mike Input

~_ChannelBusy lamp

r-- Transmit Indicator

- __Display On/Off

5 KHz Up

The Yaesu FT·207R Synthesized Handie
has all the features you could want in a very compact package

• 144-148 MHz Range • Keyboard Encoded Frequency Entry
• 10 KHz Steps • 2 Tone (Touchtonefll ) Input from Keyboard
• 3 Watts Output • Keyboard Lock guards against accidental
• 4 Memories plus Programmable Offset frequency change
• Priority Channel • Odd Splits Can Be Programmed from Keyboard
• Memory and Band Auto Scan • Automatic Battery Saver Feature for LEO Display
• Optional Equipment: • Rubber Flex Antenna

Tone Squelch, Speaker /Mike, Nicads, Battery Charger

'rice And scecncencos Subtect To
:hange Without Nonce Or ObhgallOO

979X

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 9On3 • (213) 633-4007
YAESU ELECTRnNIr.~FAR'AM ~rvicer.'r QR1? Prln,...nn..r..l.I>n...... l.I> A ... rin...inn....i nw 41;,}41;;



Internal fayout of the new control box.

Fig. J. Actual size foil pattern for the A-D converter circui t
board (shown from the foil side).

boards . Although the two
ci rcuit boards cou ld have
been combined into one, I
used separate boards so
that they could be used on
future projects .

Be su re the power t ra ns
fo rmer you use in t he sens
ing circuit has at least an
1B-vo lt, ce nte r-t a pped,
sec o nd a ry wi nd ing . Th is
will a llow t he regula tor ICs
to rema in wit hin accept
able opera ting pa rameters
with va rying ac line volt
ages . With a 20-volt ,
center-tapped transformer,
you should be able to keep
an accurate display indica
tion while the ac line volt
age va ries between 90 and
at least 130 volts .

I mou nted an extra push
b utton sw itc h o n the left
side of the fro nt pan el to
he lp bala nce the appea r
ance of the panel. You

~----o ••o ••o •
•

Co nstruction
With one minor excep

tion, construction of the
cont rol box is not critical .
Since the potentiometer
wiper inside the rotator is
mechanically grounded to
the case (con t ro l cable
wire #1). you must take
care to keep all other ctr
cult po ints iso lated from
ground .

If you use the sa me + 5·
volt regul a tor as I d id,
hea t-sink it to t he chassis .
Be su re to use an insulator
be twee n the IC and the
chassis to keep it electri
cally isolated fro m the
chass is . The - S-volt regu
la tor Ie does not need a
he a t sink a nd ma y be
mou nted o n the ci rc u it
board .

Figs. 3, 4, 5, and 6 show
the foi l and component
layout of the two ci rcuit

modified the ci rcuit to
work with some decoder
driver ICs and LED displays
that I already had Fig. 2 is
the schematic diagram of
the completely redesigned
rotor cont rol box (shown
connected to t he rotator
assemb ly).

a 3%-digit analog-to-digi
ta l converter, contained
the schematic of a simple
3Vz-digit digital voltmeter.
Ta suit my particular re
qui rements. I deleted the
overrange and polarity
sens ing circuitry to fur ther
simp lify the circuit. I then

150 0

~E-

••o • .,
-1r-

'"MCI4 433

/ • ,
/77 • 9, 14 ,19

/77 • 1,12,11

/77 • 6,11,16
TO DISPLAY

/7 J • 10,15,20 CIRCUIT
BO ARD

• ,
• "• "- - - •• 25

Fig. 4. Component layou t for the A-D converter circuit board (sho wn from the component side).
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MESSAGE MEMORY KEYER

" BRA N D NEWJI
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D,y,soon 01Uf\8rco Indvst"es. Inc;
P.O. So. 2000. Peo"., Illi nois 6 1601

Unarco-Rohn

"

If yo u have a Rohn 25G
Tower. you can convert it to
a Fold-over by simply using
a con version kit. Or. buy an
inexpensive standard Rohn
25G tower now and convert
to a Fold-over later.

Rohn Fold-overs allow you to
wo rk complete ly o n the
g ro und wh en ins tal l ing o r
serv ici ng antennas or rotors.
This eliminates the fear of
c li mb ing and wo rki ng at
heights. Use the tower that
reduces the need to climb.
When you need to "get at"
your antenna .. . just turn
the handle and there it is.
Rohn Fold-overs offer un
beatable util ity,

Yes! You can convert to a
Fold-over. Check with your
distributor for a kit now and
keep your feet on the ground,

Do not altem pt 10 IlIlse anlenna o r
anl e nna su PPOrt near power lines 
You ca n be KI LLED.

CHANGE, ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.

AT ROH N YOU GET THE BES T

How You

Can Convert

Your Rohn

25G Tower to a

FOLD-OVER

Mod~1 II TEla I
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DISPL AY 3
FND-500

D1SF>l AY 2
FND-!)OO

Parts Lis!
Descrip tion

.1 uF disc ceramic capaci tors
1200 uF, 25-V elect rolytic capaci tors
.1 u F mylar™ capacitor
130-1 40 uF, 50 V, ncn-pctanzed capacitor
l N4002 silicon diode
FN O·500 LEO displays
3--Ampere, 3AG fuse
9368 r-secment oecooer-onver-retcn ICs
MC14433 3'12 digit A·O converter tc
15k Ohm, If. ·Wat t, 5% res istor
10k Ohm, w-wan. 5% resistor
470k Ohm. w-wet t. 5% resistor
270k Ohm, '/.-Watt , 5% resis tor
5600 Ohm, w-wau. 5% resistor
5k Ohm li near cont rol
OPOl locking push-bu t ton swi tch
DPOT moment ary-contact push-button swi tc h
Power tran sformer (20 V ac center-tapped.
1/O.Ampere secondary)
Power transformer (26 V ac. z-Amoere secon
daryl

DISPL AY I
FND- !)OO

T2

Component Number
C1, C4 , C5, C6, C8
C2. C3
C7
C9
0 1, 02
OISP 1, OtSP 2, DISP 3
F,
IC1, IC2,1C3
IC4
R1
R2
R3
R4
R5
RO
SW,
SW2,SW3
T1

Fig. 5. Actual size foil pattern for the display c ircuit board (s hown from the foil side).

Calibratio n
Ca libra tio n of the new

co ntro l box is quite simple.
You should not have to
repeat it unless the ac line
voltage changes drestical
Iy or the length of the co n
trol cab le changes.

Co nnect the new control
box to your rotator control
c a b le and dep ress the
POWE R button. Use the
RIG HT push-bu tto n to turn
the ro tato r to its fullv
clockw ise posit ion . The
d isplay will sto p changing
when you come to the end
of travel. Note: If the
displ ay goes toward zero
as you turn the rotator in a
clockwise di rection, inter
cha nge cont rol ca ble wires
3 and 7. Now ad just the
contro l on the A-O con
verter circu it board until
the di splay indicates 360.
The display sho uld auto
mati cally indicate 0 when
you turn the rotator to the
left end o f travel.

could use this switch for
brake release, if you use
the control box with the
Ham-M rotator.

Operation
To determine the posi

tion of your a nte nna, si m
ply depress the POWE R
button. The d isplay will
indicate the position in d~

grees. If you desire, you
can leave the POWER but
ton depressed for a contin
uous indication.

If you wish to turn the
rotator to a new position,
simply push the lE FT o r
RI GHT button unt il the dis
play indicates the desired
position.

Fig. 6. Component layout for the display circu it board (shown from the component side).

the ro tator to reach the
co rrec t positi on automati
ca lly. •

'0
9368

t
as

l
r

to pu nch in a prefix on a
keyboard , for ex ampl e ,
a nd then simply wait for

I,

redesign t he co ntro l box
fo r use with a micropro
cesso r. This will allow me

Conclusion
I have been using the

new control box fo r a few
months with no not iceable
prob lems. It is a great
pleasure to hear a OX sta
tion, look up his bearing in
a tab le , and t u rn t he
rotator to t he exact posi
tion without having to in
terpolate between the li nes
on an analog meter.

In the future , I plan to
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19.95

... and RClally
UndClrstand It

How to
Boild a
Micro

eemputer

To order, write 73 Magazine Mail-Order Dep t. #S95
Peterborough NH 03458. Include name and address
and $10.95 ($9.95 plus $1.00 shipping and handling).

While considerable inform at ion is available on the
generalities of how a microcomputer works or how to
program a microcomputer, you 'll be hard pressed to
lind information concerning the construction of a sin
gle, specific system.
Finally, electronic hobbyists are able to build their
own microcomputer system with Sam Creason's
book, "How To Build A Microcomputer and Really Un
derstand It." Creason's book is a combination
techn ical manual and programming guide t hat takes
t he hobbyist step-by-step through the design con
struction, testing, and debugging of a complete
microcomputing system.
Once your computer has been properly programmed,
it can be a powerful tool for use in the amateur radio
station. Examples include a CW generator, a d igital
voltmeter, and a prog rammable signal generator. This
book is must reading for anyone desiring a true
understanding of small computer systems.

City state_ _ ~Zip _

o I enclose $10.95 ($9.95 plus $1.00 shipping and
handl ing)

o Bill my credit card
o Visa 0 MasterCharge
Credit Card#' Exp. date,__

Address Apt#__

o Please ru sh my copy of " How To Build A Microcom

puter " (BK7325)
Name _

--------------

,,
/
/

'/.
%
~

~
~
~~ * Complete circuit "oord 103/oub In·

eluded
* Read)l-made boards available
* Uses the popular 6;02 chip (same as

the KIM, PET, APPLE)
* Uses readU)I-avallable parts
* Component JlUs available

~
Signature c:--,----,---,---,--c-:c-,-----::--==---

_ _ _ ~eterbOrOU gh NH 0345~__ .J

Tools and Techniques for Electronics (BK7348) is a
comprehensive guide to the too ls and construction prac
tices used by today 's electronics hobbyist. This new 73
Magazine publication should be a part of the li brary of
anyone who has ever built o r fixed any electronic gea r.
The text and numerous pic tures and i ll ust rations provide
an easy-to-understand description of the safe and correct
way to use the basic and specialized too ls needed for elec
tronics work .

The first part of Tools and Techniques for Elec tronics
covers the basic tools that will assist the amateu r Novice,
CB operator, or beginning computer kit builder. It is also
an excellen t review for more experienced hobbyists. The
second portion of the text will be of interest to the ad
vanced tool user. It explains specialized metal working
tools as well as the chemica l aids that are used in repair
shops. The final cha pters of Tools and Techniques for
Electronics discuss the construction skills that result in a
professional-looking project.

Handy reference data on Eng lish/metric conversions,
machine screw data, and the li k e will be found in the ap
pendices. The contents o f basic and advanced tool k its
are outlined, and the book includes a list o f suppliers.

Whether you are interested in working with tubes or the
latest wire-wrap techniques, a great deal of p ride and
satisfaction can be gained by building or repairing your
own equipment. 73 's Tools and Techniques for Elec
tronics shows you the way .

Order your copy today! Only
$4 .95 from the Radio Book 
shop. Use the handy order
f orm on the Reader Service
Card at the back of the
magazine or phone toll free
1-800-2 58-5473.
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Build the KIM Keyer
- with a 3-message memory

Fig. 1. Interface circuit. Some transm itte rs may require the
optional relay for keying, with a lN914 diode across the
co i l for protection against transient voltages. The Triton IV
may be keyed directly from pin 10 of the 7402. All grounds
should be the same as the k 1M-1 ground, and the S vo l ts
may be stolen from the k1M-1 power supply.

~ 80

Marvin L. De long K(JEl
Dept. of Math -Physics
The School of the Ozarks
Pt. Lookout MO 65726

T he short appl ica tion
progr a m listed in Tab le

1 a llows the KI M-' to send
any of t hree messages by
pressi ng o ne of three key s
(A, B, or C) on t he KIM-'
keyboard, and, with t he in
terface circuit shown in
Fig . 1, t he K IM-' beco m es
an elect ronic keve r as we ll.
Any micro co mputer w ith a

650X micropro cessor and
one o f the MOS Techno lo
gy PIA or VIA c hips may be
used w ith on ly m inor modi
ficat ions to the program.
An important featu re of
t he pro gra m is t he a bili ty
to precise ly set the code
speed between 5 and 99
words per m inute by ente r
ing the speed, in dec imal ,
at storage location 0000 in
memory . The prog ram con
verts t his deci mal num be r
to hexadec imal , then does
a d ivis ion ro utine to con
ve rt the speed to a time
du ration of the basic dot
e leme nt, and th e interval
time rs on the 6530 PIA do
the re st.

Anyone who does much
contest ope rat ing will real
ize how useful an auto
mat ic message sender is.
Even t he casual CW oper
ator can use it for send ing
CQ o r other rout ine mes
sages . Code tests fo r Nov
ices can be programmed
an d sent a t prec ise ly 5
wpm by sto ring t he ent ire
test in memo ry. At 5 wpm,
at le ast 5 min utes of code
may be sent. Fo r Field Day
(1977), we used a similar
p rog ra m to send CQ CQ
CQ FD DE KQE I KQEI K as
message A, then when a
stat ion re sponded , we sent
( ) DE KQEI UR 599
MO 599 MO K, whe re the
blank was the ca ll of the
stat ion to be keyed by t he
operato r, after which he hit
key B to give t he remainder
of th e message. It worked
very smoothly wi th no
d isce rn ib le pause between
t he call le tte rs and the
message. (Don't t ry to look
up ou r score, because KQEI
was not the ca ll we used.)
The operatio n of t he keyer
is exact ly like most elec
tronic kevers: ho lding the
padd le in the dot position
wi ll cause a series of dots
a nd spaces to be sent.
Dashes occur with the pad
d le in the dash positio n,
a nd the timi ng of a ll t he
c harac ters is contro lled by
the progra m and the crvs-

talon the microcom puter .

Operation
Assuming the program

has been loaded and the in
terfa ce circuit connected ,
o pe rat io n proceeds as
fo llows. The code speed a t
which you wish to operate
is loaded into storage loca
tion 0000. Any decimal
numbe r from 05 to 99 may
be pu t into t his locatio n.
Next, the sta rting and end
ing add resses of each mes
sage m ust be loaded into
memory. Since al l three
messages are in page 2 of
memory, o n ly the low
order bytes of the starti ng
and end ing add resses need
be given. Suppose message
A starts at 0200 and ends at
0 251 , message B star ts at
0252 and ends at 0265 ,
while message C sta rts at
0266 and ends at 0278.
(T hese are c omplete ly
we ird numbers chosen at
random from my skul l and
ha ve abso lute ly no ot her
significa nce .) Then one
wou ld load 00, the starting
add ress of message A, at
lo ca tion 0001 ; 52, the start
ing add ress of message B
goes in at 0002; and 66 is
entered at 0003 . The re
spect ive endi ng add resses
go into me mory locations
0004 to 0006, that is, 51 in
to 0004 , 65 into 0005 , and
78 into 0006.



fo r t he st ructure of the pro
gram. It cons ists of three
principle parts: the main
pr ogr a m , s u b ro u t i ne
SEND, and the interrupt
routine, all of wh ich have
in di vidual f lowc h a rts
show n. Minor com ponents
are sub rout ine OIT (which
holds PSO at logic 0 for t he
do t length fol lowed by a
log i c 1 fo r the sp ace
length), sub rou t ine OAH
(w hich holds PSO at log ic 0
for t hree dot lengths-1
dah = 3 d its -fol lowed by
a space), and subrout ine
TIMER (which lo ad s the
timer on the KIM-1 with the
precise length o f 1 dot and
then w aits for t his ti me to
elapse).

We now lo ok at some
specific detail s of the pro
gram . The speed in words
per minute must be con
verted to hex before the
com pute r can do any fur
the r calc ulat ions w it h it.
Th is conversion may best
be exp la ined with an exam
p le. Suppose we w ish to op
era te at 20 wpm, so 20 is
entered in to location 0000.
What w e mean by 20 is 2 in
t he tens p lac e and 0 in the

How do you lo ad the
messages them sel ves? For
each cha racte r you want to
send, you must load the
corres pond ing hex num ber
show n in Table 2. Suppose,
for no reason whatsoever,
message A is to be " D E
KQ EI K" and is to start at
0200. You then load the hex
numbers 90 40 00 SO FC 40
20 00 SO from lo cati ons
0200 through 0208; 00 goes
into 0001 and 08 into 0004.

Probab ly t he best w ay to
proceed is to fi rst load the
three messages inc lud ing
spaces, no t ing the start ing
and end ing addresses of
each message on a piece of
paper. Then go back to
page 0 and put t he start ing
and ending addresses in
thei r proper lo cat ions. Go
to lo cati on 0300 and hi t the
GO button to start the pro
gram running. Test to make
sure everyt hing is working
before you put the thing on
the air .

Programming Details

The f lowchart shown in
Fig. 2 and the com ments in
th e program shou ld give
the reader a good feeling
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"' T" L1Z<" ••• ' .0>0.,"

I
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A
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--I ,.•100•. ' 'So " .0 I

A
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y I. C. . .. ' . T• I

B

ones place, bu t wha t t he
co m pute r t h inks t h is
means is 2 in the sixteens
p lace and 0 in the ones
place. A t least we agree on
the ones place, so initiall y
we mask the ones place
out with an AN D state
ment; later we retrieve it
and simply add it to t he
resul t of our d ecim al-to
hex conversion o f t he 2. To
tri ck t he com pute r in t o
t hink ing the 2 in the six
teen s pl ace is the "2 in t he
te ns place we intended it
to be, we c hange t he six
teen to a te n wi th th is t r ick :
10 = 16/2 + 16/8. The six
teens place d ivided by two
is accompli shed by one
shift- right statement (L5R),
w hi le the sixteens place
div ided by 8 is accom
plis hed by three shift- right
statements. So, the 2 in the
six teens place is shifted
right once, stored, shifted
righ t two more times, and
these two resul ts are add
ed . We now have 2 X 10 in
t he computer (in hex, of
cou rse) rather than 2 X 16.
Add ing t he results f rom the
ones place com pletes the
conversio n.

( " .0 )

'000 , 0 " .
~ .~, ,

1--.... ."..,
./.,

I ,.,,, CHT I
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'" .. . 0.., oooc," "•

.,

", .0 ,.... " ...
'.c ,"co C'.O' '(T•
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" ." "OT0.0 . ..co

••••c",.oc,....."
( '<Tu O. )

Us ing the key ing speed
def in i ti ons from The Radio
Amateu r's Handbook. , one
can calcu late that the dot
length in mill isecond s is
1200/5, where 5 is the code
speed in words pe r minute.
If t he d ivide-by-1 024 t imer
on the KIM-1 is used, 1
cou nt corresponds to 1.024
mill iseconds. Convert ing
the do t length to t im er
count s g ive s T IME 
(1172/5) base 10 = (494/5)
hex, where TIME is t he
number to be loaded into
th e d ivide-by-1024 t imer to
give a code speed of 5
w p m. So, the com puter
m ust d iv ide 5 in to 494, Th is
i s d e te rmi ned by su c
cessive ly su b t rac t ing 5
f rom 494 unt il t he resul t
becomes negat iv e . The
num ber of subt ract ions IS

the quotient of 494/5 .
Pin PSO on the KIM-1 IS

used as t he key ing output
f rom the compute r. W hen
power is app l ied to the
computer and the reset
button is depressed, PSQ
comes up in a logic 1 state.
Th is d ictates that logic 1
correspond s to the trans
mitter bei ng off. Conse
quent ly, PSQ is bu ffe red
and inverted twice by the
NOR gates. In verters such
as t he 7404 would work,
but since I needed a NOR
ga te in the keyer interface,
I sim ply used the other
NOR gates on the same

C ('.H••U.T)

I....
•'0""0'..,
,«u~ucn""

A
'0,--:,'..,. , ".

<, '/
" '0 00' .....".
'.0 "'CO ..0 '.'e<

I I

TOOOc' .00
TO . ....
'c'P-'co.

I
. ,"TOR<
• •' ."" 0• • 0 OCC U"

( .n U". )

Fig. 2. Flowchart fo r the k.eyer and message sender. (a) Ma in program. (b) SEND subroutine. (c) In terrupt rou tine.
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Send cIa. h .

Toggie debounee d rcuit.

Res t o re regtsters .

RetUl11 from interrupt .

DelAy f o r the nlrll>cr or

1.024 milli seeond unit ,

s t o""d in TIllE .

Is f A7 . logic I ?

Yes , dIIo. No, dU .

Send oot .

Word ' Dace.

ChII. rn cter space .

Send dot.

Send ¢ish .

Get code ciement .
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ra
4C AS 03

60

*******+****..**..****.********.******************•••*****

..
"BD 00 02

1'0 il;;

~

row

"00';

20 AO (})

4C 8C 03

~O Il9 03

60

4C 7Il 03

"en
20 BE 03

~

00"
60

"
60

,,"-
4 ~ 92 0)

03C9

O3~

03CB

"'CO
0300

"'W
03D5

03'"
O~DB

"'00
o;ro

"'""'""'"

"'<0

OJ·"

"'''03A8

03A9

03"

"'"03AI'

03B1

""03B5

"'00

"'"0 377

0 378

"''''037D

0378

"'"0"'
0383

"'""''9
0"'
0"0
"'00
030'

"'%
"'%

"'""'99
039A

039B

"'99
r~sult of multIplica tion he re .

Get SPEElJ again .

Add one, digIt to SCRATCH.

Dlvhlon Complete .

Read keybollrd ,ubroutine.

End me,,,,,ge?

To~le PA~ to reset debounce

ci",ult .

Get decimai ... Lue or speed

rro", location ooסס a nd convert

It to hex .

Multiply t eM digit by ten .

Te.t keys .

Decimal to hex complete .

OivI,ion routine begins he"" .

Initiali~e Ilo Ports A
snd B.

PB~ is output pin .

PA ~ is output pin .

C"""",nt,
Prevent inte r,.",.,.., .

Binll r)' roode.

set interl"llpt. vecto r, .

ou
= .00
CMf SQI,

.,,=
ClIP SOlI

." ~,

CMP SOC

BNE RP'r

'"KESSB INY

KESSA LlJJ[ STIlT, Y

CNT JSR SE21D

~

CMf mo,Y
." ~
,m
JMf CIn'

Label Op Code Ope.,.nd
BK:IN SEl

0'"
WA S~

STA IRQL

~ . OJ
STA IR\l H

LOA Sal

STA PBD

STA PBIlD

STA PADD

$TA PAD

DD:: PAll

INC PAD

LOA SPEElJ,..
AND SFO

"'''STA SCRATCH

"".
~"
O~

AOC SCRATCH

STA SCRATCH

'U
~lill $OR

AOC SCRATCH

STA SCRATCH

)~

"'''00
lIlA S94

STA ill

WASeI'.

STA HI

"'. ro
SOC SCRATCH

m. to

~m

soc SOO

STA HI

,m
ecs m
STX TIllE

JSR GmIT

**"*~**"""4+**""*4+"***"**"*********"***

I ns t ruc tion
ve
ce
A9 C9

en FE 17

A9 01

lID fF 17

A9 0 1

80 02 n
80 03 17

eo 01 17

SPOO17

CE 00 17

noon

" 00

"29 Fa

"S5 10

""te
65 10

85 10

sa
29 OF

65 10

85 10

""00
A9 94

"'""'"
"'""'"E5 10

"'""'"",00

"'"sa

"'''
"'"20 6A H

~

<000

"'"roo.

"'"FO 05

"'"00 .,

ce
ca
BE 01 00

20 76 O~..
"''''00
ro sc
za
4C 69 OJ

Add"""

"'00
",m

",en
0',,-

"''"0''''

"''''oJm
om

"'''
OJI7
03lA

mw

"'''
"'''
OJ23

03"
OJ26

o~,

"'''
"""
"'''0,,"

osar
0330

OJ"
OJ"
0336

OJ37

0339

OJ"
OJ'o

"'''
"'"OJ"
OJ"
0'"
0'"
"'"OJ"
0'"
OJ~

OJ"
0355

"'%

"'~
"'~

"'""'"0;00

0'"
"'''
0365

"'''
0369

OJ'"
OJ"

"'"OW2

OJ13

Table 1. Source listing for the message and keyer program.

chip . If PB@ could sink
enough c urrent, it might
drive the relay direc tly. but
I preferred the buffering
show n In Fig. 1 . Mark
elements of the Morse
code are sent by decre
menting (D EC) PB~ for the
appropriate length of time,

~ 82

while space elements are
sent by leaving PBO at logic
1 .

The program idles in the
loop st a rt i ng with lSR
GETKEY and ending with
BNE RPT, testing each of
three keys (A, B, and C) to
see if they were depressed.

If no key is depressed, the
program remams In thi s
loop. If a key is depressed,
register Y is set to 0, 1, or 2
depending on which key
was struck . Y is then used
as an index to look up the
start ing address (low-o rder
byte of page two of rnern-

o r y) of the m e ssag e
(STRT,Y) and later the end
ing address (E ND,Y) of the
message. The starting ad
dress is used as an index to
find the first code element
of the message (MEM,X),
and it is incremented until
the end ing address IS en-



• •• and get your first issue FREE!
Hardly a day passes w ithout the computer hav ing some effect on m illions around the world . The w orld
o f m lcrocomputing Is changi ng every day . and there 's one way you can keep up to speed in th is
d ynamic f ield : Subscribe to Kilobaud MICROCOMPUTING. MICROCOMrUTlNG magazine is the forerun
ner in small business and home computing. loaded with articles on the most popular microcomputers
available: the TRS-80. Apple . PET. Heathk it. lm se t and Alta ir , to nam e a few . In addit ion. the articles
cove r a who le range of subjects, from b usiness appl icat ions to educat ional uses, from product reviews
to the la test In software.

As a spec ia l limited offer to new subscribers, we 'll send you your f i rst issue absol utely free I You ' ll
receive 13 Issues for the price of t 2 . And w e' re offer ing you a year's subscrip tion at half t he news
stand price ... only $ 15 (It' s $30 a year o n t he newsstand), and the only difference between a
subscr iber copy and a copy of MICROCOMPUTING on the newsstand Is $ I .2 5. Send in t he card today
and we 'll deliver your first copy In 4 -6 weeks.

r:
I

ENTER A WHOLE NEW WORLD
WITH KILOBAUD MICROCOMPUnNG
And Get Your First Issue Freel

ENTER A WHOLE NEW WORLD
WITH KILOBAUD MICROCOMPUTING
And Get Your First Issue Freel

I
Sl ate Zip _

D ~nd me my f irst Issue of MIC.OCOMPUTING f ree "nd SIMt
my subscript ion Int O the new world of MIC.OCOMrUTlNG, I

D One year ( I 2 issues) ell half lhe cover price- S IS.
D J prefer the addlt tona l S<tvlngsof 3 yeelrs (36issues) for $4 5.

I understand t hel l I'll stili receive my f irSI issue free .
D Payment Enc lo sed D Bi ll M e Later
Bill my D Masler Charge 0 Visa

Card ,, Exp . Date _

Signature _

Nam e _

Add res s _

Clty _

Offer good In U.S.A . and possess ions o nly. Canad ian subscr ip
tions add 52 .00 per year . All foreign. one yea r only- 5 23
payable in U.S. currency only.

M ICROCOMPUTING Subsc rip tion Department .
P.O . Box 997 • Farm ingdale NY 11 73 7739B

State Z ip _

Address _

C"rd ,, Exp . DMe _

U ~nd me my f irst issue o f MIC.OCOMrUTl NG free end SIMI
my subscript ion int o the new w or ld o f M IC.OCOMrUTING.

C One yeM ( 12 issues) at half the cover pri<:e-S I S.
o I prefer the addirlonal Sewings of 3 ye"rs (36 issues) for 545 .

J un derst " nd Ih"l I'll st il l receive my firSI issue free .
D P"ymenl Enclosed D Bill Me Later
Bil l my D M"sler Ch"rge 0 Visa

Stgnarure _

N"me _

I
I

I Cily _

I
Offer good In U.S.A. "md possessions only. C"n"di "n sub scrip
l ions add $2 .00 per veet , All fo re ign . one year only- 5 23
p"y"ble in U.S. currency only.

l M ICROCOMPUTlNG Subscript ion Depa rt rnent • 'R J
'- P.O. Bo x 997 • F"rm ingd" le_N_Y_'_' _' _' _' , '_3_9~
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Table 2. Morse character to hex conversion.

countered .
The c o nv e rsio n o f an

8-bit word o f m emory t o a
Morse code c ha rac t er has
been desc ri bed in other
refe renc es in d e t ai l and
will no t be repeated here.
There are a num ber of

sc he m es avaflab le.!' but
the m o st effic ient sc hemes
a p p e ar t o be those in
ref e re nces 3 an d 4, and
tho se were t he techn iques
u sed he re.

T he keyer is implement
ed by the in t e rrupt rout ine,

Table 3. Storage locations to be loaded by the operator.

w hen the bl ank occurs.
Thi s is ha ndy f or giving
sig nal re po rt s and al so in
some contests where t he
number of contacts is up
d ated after each QSO. •
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plete Morse Cod e Send/Reo
cetve Program for the KIM·1, "
MICRO, April -May, 1978, p. 7.
3. Pollock , James W., " A Mfcro.
processor Co ntrolled CW
Keyboard ," Ham Radio, Janu
ary, 1978. p. 8 1.
4. Ockers. SIan, " Code Test,"
The First Book of KIM, ORB,
Argonne, Ill inois, 1977, p. 56.

Contents
Speed in decima l (words per minute)
Starting address of message A (low-order byte)
Starting add ress of message B
Starting address of message C
Ending address of messag e A (low-order byte)
Ending address of message B
Ending address of message C
04 (Prevents interrup ts while in mon itor)

Location
0000
0001
0002
0003
0004
0005
0006
00F 1

which in turn uses su b ro u
ti nes DIl, DA H, a n d
TIMER. I t w il l se nd at ex
actly t he sa m e sp eed as t he
m essages. T he keye r in t er
f ac e ci rcuit i s sim p ly de
bouncers whic h a re reset at
t he end o f an in terrupt. If
th e k ey is st il l in t he dot o r
d ash pos ition, t he reset has
no effect and another in t er
rupt occurs. The f lowchart
ind icates that the st a t e of
PA7 determines which ele
m en t is to be sen t .

One last thought: If you
w an t to be able t o key in a
few c haracte rs in the m id 
d le of a message, just load
a few w ord spaces there
and key t he c harac te rs in

18
70
98
88
C8
7C
3C
1C
OC
04
84
C4
E4
F4
FC
00
16

8C
54
94
56
CE
32?

v
w
X
y

Z
1
2
3
4
5
6
7
8
9

•
Word space
SR
lIT
AR
I

60
88
A8
90
40
28
DO
08
20
78
80
48
EO
AO
FO
68
08
50
10
CO
30

H..

A
8
C
o
E
F
G
H
I
J
K
L
M
N
o
p

a
R
s
T
U

Morse Character

.. ..
~ . ...., ,

ALL YOU NEED IN ONE BOX

FAST SCAN ATV

SIoo..- l~ .n.ck, '-ne "",vi,..., .......,...1« pml'I. <"k.
ConM<:t 10 I~ .rtl t.nni h of .ny TV .od • sood
450 ..,I-.. ,"u"-,, y.... _ 1hHf: .
o IO Wan. peak Rf OUlput. Spec ify 434 .0 0< 4 }'U 5 MHz
o Subc. "'l"f "".md will> pH,nl'/ 01 mk ~a ln 10< di't.>nce

pid-up,
o 8 MHz bilndwOdth . hiRh """,Iu,ion n""e••,,,y for ",m_

pu1<" . Iph.nvml"fln and ",lor,
o hneable (on",,"", (o~e" 410 '0450. (CO_, CH 1, 3)
o Con!.> in. AC to 11VD( ""Rul",.,,! 3 AMP power .upply.
o Ooly' 19'1.00 di""" m. iI. Ch"" k, Mon,-,,\, Ordef. VISA.
Send 5.,0..5.(. fO< cal.Oioll 01 ATV MOOul... and PC B"",d.,

P.C. ELECTRONICS
Mllryllnn 2522 PAXSON Tom
WB6YSS ARCADIA. CA 91006 W60RG

HITACHI HV-61U TV CAM(RA .. • •. • .. ... $13<) ppd.
• Bene, than 500 liOl' re",lutio n. 7 w. n,on 117VAC
o Sma1l4x2518.8 in<; h.... Can Nn on Ilvdc@2 JOm.>.
• 10.000: 1 automa,ic liRhl compen"" ion . t e n, in<;I....ted ,
Send SASE fnr <at.lol( of " TV and UHf prod""" VISA Of
MC n,d...., <. 1I121lI447-4 5b5 ,

GE...
With the RPT·18 Repeater. Backed by Standard Com

munications' years 01 experience in producing quality
repeaters for the commercial and amateur market, this
superior 10 watt VHF repeater opera tes on a single pair 01
channels in the 143·149 MHz range. It contains sepa ra te
transmitter and receiver assemblies lor the retransms
sian of signals and a COR!TIMER for control of the
switching/liming/monitoring lunctions of the system. In
addition, an optional private channel unit may be installed I Standard
as an accessory It may be operated in either a repeat or
duplex mode Priced under $850 Irom your dealer. Oommunlcatlons

Write today for a FREE Catalog Sheet or see your .... S1 8
nearest Standard Communicat ions Dealer. P,0 Box 921 51 .Los Angeles.California 90009

YOUR

~ 84 V" Reader Service- see page 195



WIRE
WRAPPING
TOOL

U.S.A..FOREIGN
~PATENTS PENDING

• AWG 30 Wire
•.025" Square Posts

• Daisy Chain or Point 'Ib Point
• No Stripping or Slitting Required

...JUST WRAP 'M•••

• Built In Cut Off
• Easy Loading of Wire

• Available Wire Colors:
Blue, White, Red & Yellow

WHY CUT? WHY STRIP?WHY SLIT?
WHY NOT...

ST WRAP TOOL WITH ONE 50 IT ROLL OF WIRE
COLOR PART NO. U.S. LIST PRICE

BLUE jW I B $14.95
WJfiTE JWIW 14.95

YELLOW jWIY 14.95
RED W ·j.R 14.95

REPLACEMENT ROLL OF WIRE 50 FT.
BLUE RjW B $ 2.98

WJfiTE R·JWW 2.98
YELLOW RJW Y 2.98

RED RR 2.98

JUST WRAP Wire-Wrapping

.~' <
~

traditional Wire-Wrapping
2 1- ~- -- -- -- i
L .. ~' l _

JUST WRAP-UNWRAPPING TOOL
jUWl $ 3.49

/: 1,;" OK MACHINE & TOOL CORPORATION 3455 CONNER ST.,,0.,;...... BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091
* MINIMUM BILLING S 25.00/ADD SHIPPING CHARGE $ 2..OIl/NEW YORK CITY/STATE RESIDENTS ADD APPlJCABLE TAX.



Get a Software Discount!
TRS·80 "

Level I
All Packages $7.95 excep t where otherwise indica ted.

".

Dow
Iones

MIM IC
Ho.. good is you' memory? You can t ind out wllh the

MimIC p,og ram. and fo ' . t rlol ion of Ihe p"oe 01 .,milar
ga me. l>e inll olte 'lll on 1M ma rket t QC1ay

You, PET will fl••n a 'eQu" nc~ 01Jigure, on 1M sc,een
. nd aSK you to l lpeat tnom In tns some o 'der_It may
sound eas y, but t~~ re are hve Oi lferen t prog ram" one o t
whIc h IS S U'~ fO ~eep you gOI ng unt il you"e ,eaOy 10
throw In Ihe to",e l. Irs fun. it" bOund to ,mplOVe you,
memo'y. • nd it's even prog ram med tor opt ional sou M ef·
tects; a ll you noM IS a n ampl,fier aM a speake r
Olde, No, 0039P

Panny A,eade 811; O'~e' No, OO44P
A,oad e II BK. O,oe' No, OO~5P,
B..eba ll Manage ' 8K; O'de r No 0062P. 514.95,
Dunge on 01 o.eln BI\: Oroe, No 0064P

Arcad e I 811 ; O r~e' No. OO74P
Dig ilal Clock 811 ; O'der No. 0083P,
Turt and lo ' gel 8K; Orde' No. 0097P

hnglalSupert,ap 811: O' de r No OO29 P
T,ek- X811; Order No. OO32P
Oubl o·4JGo·...oku 8 K; O,de, No OO38P

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

OOW JO NES Up to s i, players oa n enjoy lhll e, clting
Slock ma,ket game_ You can bUy and .ell Slock in
",.ponse to onenginll ma rkel cond itions . Get I ta..e 01
what pllying tM mar~et I. a ll Ibou1. AeQ U""S a PET with
811 . Ordl' "la, 0026P

Casino I 8K; O'd~l NO_0014P
Casi no II 8K, Orde' "10 _OO15P
CI>e-o ka..ISacoa,aI 6K Oroe, No OO22P

PET""

"'ORTGAQE WITH PIIEPAYIIIE"lT OPTIOWFINANCIER
The... 'wo P'OlI'eme willmo,~ tnan pay tor ln..",. 'v.. 11
you mQflg~~a a home 0 ' make !nv~S lm~nt.·

• MO"II" ge ...lIh P..pey..ant Optlon_ Calcuiate mort ·
gage paymM t . cnaoui.. and a~va mone~ ..l1h pr~pay·

rne<lta.
• Flnancle. _ Ca lculale ..h icn In....lme~1 will pay ~ou

tM moat, f1~u re e~ nua l depree lallon. a nd compule tne
oost ot borrOWing, eaally and quiokly.
All you Med to become a fI~anolal "" "f~ with an 8K
PEl , Orda< "lo. OOO6P

SpIO. T'ek IV 1611 : O'de ' No, 0034A,
Ooodlla and DlaplaY I II 16K; Orde' NO, ~2A,
Sowllng La lgue Sla llltic. Sysle m
16K; O'de, No. 0056A. $24.95
Ca ,dl 1611 ; O'de, No, 0063A.

Taacha' 16K; Orde' No, 0065A, 59 95
Hou..I>old Accountanl ' 511; O,de ' No, 0069R
Finlncll l A, " ls tan t 1611; O'de ' No, oonA,

.. "

.",

,14

R.mrom
I'.trol

TI §"80' IIdl1ly I
.......~-,-....,.----

11·)r\ .(.;. a,ll . I;)

I._._-

TR s·ao UTILITY I
Tired of ha ving you r
be sl p,og ,amml ng
ellotl. f'u str alea by
the la ol< of tools'
Tne... Iwo powe rfU l
TA S·80 ul ility p,o ·
g ra ms s houlo be
stoc k equ lpmenl in
eve,y p'ogramme" .
"too lbo .. ..
e RE"l UM_ Neye ,
aga in "'III you ha"e
10 leave oUllna t ne w
,o ul ine o r ' eal" , e
beoause you lack
available line num
be," , RENU M will 'a·
numl>e' YO<Jr Le"el I
0' Level II p, oglams by wnat e.a ' mOfemen .. yo u
speo ifY_lncludi ng all GOTOs and GOSUBa'
• DUPLIII_O~e of lhe lirst lews 01 comp ute' PlOlI'am
ming la 10 ,e taln duplicale 0Ol'ies 01 all o t your progr ams .
With Du eLIK, you'" be able to ma ke .nolo, oompa,~
ooples o t BASIC, SOU'C~ os.emb l"'. al><l mac hlne·le n
guall " p,og rama . It you ho." more t ~ln one p,og, om on a
oassette, DU PliK w,li en ab le you to loed Ind aa "" lnom
all by using a smg le command_ wlthO"1 me' lI.ng · And
all 01 the abo,," oa n be pe"o'med on you' Leve l I cassel·
l~s wnlle you" e uolng you' Level 'I maonin8'
Orde' No. DOBIR

Levell!

TRS·80 UTILITY II TM ,econd In a "", ,ea oJ p,og,ama
desl~ne<llo he lp tna prog ramme,. Utility II will add un
plecede nted fle, il>l lity to you' BASIC p'og'a ms. by
allowing you to oomblne IMm wllh olne, BA SIC PfO
gram. 0' wiln machlne·lanlluage p'og'ams or rou linea
• CFETCH_A lte, you have fenumbe<ed you. prog rams
uoing RENUM1_ Utility II you can u,. th e CFETCH pro
lIram to me'ge your oonseoul"e ly numbe ,ed BASIC pro
grama, CFElCH olao al lo.. a you 10 sea roh a p,ogfam 10<
Its tile name. without me'glng It wllh too ' es idem BAS IC
p'og 'am.
• CWRITE-TNs powe rful p'og' am allow. you 10 me rge
one 0 ' mo' e maohine ·lang uage p'og'a ms wltn o tner
m.cnl ne·l.n~ u.ge p,og, em s 0' with a BASIC p ro~ ram_

Mergeo p'og'a m. Oan I~"" tie loaded wil~ a Single com
manO. CWAITE also mekes 11 poSSible Jo' you 10 obla, n a
gen e, al cheo ka um Il m po ,aibl~ to <10 when CLOAD ing a
BASIC ~'og'a m) an d alao allows yO<J to load p' og ,a msln
non·co noeeUII"" loc at ion, wltn ln the memory
O' d.. No, D07611

RA MRO'" PATROL
T~e Rlmrom P' Otle
S!1 i~$ a'e Stead ily aa
VlnOing, YO<J'"" on lya
lim ite d amo unl of
POWe'. ano )IOU '" a
long wl y lrom homl ,
bul a. a membe r ot
the Ramrom Patro l,
yO<J' mi$$ion ie cl" . r
Destroy the Ramrom
p<ot>es at any cost
Manage you' . hip effl·
c l&Ot lyami eftecti""ly,
ImI you jU l t millht
complele you' mi.·

l ion and elill ~ave 1""C:::::~~"~,,,,=,,=jenough tuel to ,....Cn
your ila... , If. on Ins
othe' nend. yOUf " Sno t" ' ..vos somet n l~g to be ~es"ed.

yOU' rl 'u rl 10 wind up I~ th l nano. 01 the d ,ea~eo

R am,omlan s_wnoe,~ , tMy a,"_But don't ..orry -gel
t ing the'e II ai l ihe fun !
• Kllngon Clpl",a-You, mi•• lon is to oaplu, . a
IIlIng on blWe c rui.e, in lact-no mean fea t by anyone' ,
otanda rds. In tacl. th e on ly known way to brrn ~ 11 home
al l"e 1" 0 deauoy a ny . ta rs lnal nappen 10 s urround tM
orulse r. Ine reby 'ende,'nll It inca pab le ot moving. Bul
do n't e' ~eol lhe c'ul.e' to si t in one place a nd al low
It. e lf 10 be caught . You' ll nave to keeo a watohlul ey e on
you' so r.en 10' the sca nne ' ,epo rt. a nd ~eep you, finge ,"
o'o.oed,
• l ie Flghle,_The object ol lhe lIeme In t~ is simu lat ion
01 I batlle be tween an X.wlng end Tie Jjll ~M rs I. 10 snoot
down as mlny ot the e ne my as pon 'bl e witn,n tM al lot·
ted 200 lime un ito. You tly the X,wing fighle', and if YOU
aim ca retully ano . nool QuiCkly. wno know, ,_ you lUst
m i g~1 wind up a' Ina no.t hero ot Ihe ,evo lut lon- o' a l
lea't you' IIv,ng ,oom! Orda, No. 0028R

...odl l Aoc' al Analyza, and P,..Fllght Chaok
t611; Order No, 0021A.

BUS IN ES S PAC IIAGE 111 ThiS pac kage can change you '
TAS·SO into a full ..o. king panne r to' any nus inessman '
• In. en tory_Ma ,n ta ln a computer based Invenlory to ' a
conolant ,nvento ry s ys lem,
• Dll count and Comml l .lon Percenlagea- Le' you r
oompute ' tig u'e oul ma, k up a nd discounl oaloulat ,o""
,a l• • ta' a nd more .Th iS " a pe,tecl t ime savinll paokage
for any , mall bu. iness
Fo' the TAS·SO Level I ~ I\ _ O,da, No. 0061A

a. l lc and Inll ,madll la Luna. La nde,
IK ; U , 161\ L.II ; O,oe, No. 000I A
Spaca T,ak II 411 L, I, 1511 L_ II; O'de' No. 0002R,
a.cklllmmon and llano ~K L, I, 16K L II; O<ller No_COO4 R

HIm Packlga 4K L.I, 16K L_ II; O,de r No. OOO TA
Ele-olroniC ' I 4K L-I . 16K L-I I; Orae, No. 0008A
GoUIC,O"O~1 4K L-I . 1511 L,II ; O'de' No. 0009R,
Ai, Flighl Slm"lalion 411 L,I, 16K L.II: O'de r No 00 17R
011 Tycoon 4K L,I, .nd L-I I; O'do r No. 0023A
Bowling 411 L. I, 161\ L, II ; O'de' NO_0033 R

Doodlas and OI. pla y.1 1611 Olde' No, DOJO R
Spaca T. ek 11141\; O'ds r No, 0031A
Fun Pec kage I 161\: Olde' No. 0031A
He. PawniSflullie C.aft Dockl~ CNMI saa Bailie
161\;0,oe r No.~I A

SANTA PARAVIA AND FIUMACCIO t ee yea, is AD 1400.
an d you a,e Ihe ' uler of a t iny Italil n oity-stale. You a'e
amb it ioul by natu ' e a nd intoml lo build you r little o ity
stale into a powe'I~ 1 kingdom,

So beg ins Sa nla Pal . "la and Fiumaccio, wne re you
ond your lel low ploye ro oompete a, ' ule'. ot ne, ghbo, 'ng
o it ie. , You oont rol Ihe g,a in ha"'a.t , teed yO" ' peOl'le,
set ta ' rates. e 'e'o ise JUSlIce, In"e.t In public wo,k s and,
of cou rse , t ry to s tay on tne good . Ide of lhe chufo h

L it~ WI ' I ho ,t blck then. a nd you 'lI ha ,e only a
limited amou nl ot ' ime In which 10 build you, king do m,
The live. of you' se,t. will dell<l nd on you' dec is ion. , II
lMy a,e wi. e, tM n you, cily-5ta te will gfOW ano you will
acq ui,e lott ie, t it le• . It your lule '" inoompe tent , you r
people will , Ia..e and youl Oity-.t" te may M Ima ded by
you' nelgnbo's

You ca n play the game yourse lt ,0' sel up the lou, na 
ment verSion . w~ ion a llow$ up 10 s ix playe r$ at a li me to
compete. EitM' way. you-,e sure l0 fino you, ,oute to Ihe
throne " challengI ng " nd rooky ,oad

How will you rule you ' ki nlldom? W,II you De "
be ne volent ,ule' - an Iron tis t In a ve l' .1 glo, e -o' will
you become un.o'upulO<JS an d lollow the e .ampl. sel by
Nicooto M.chll ve lh in his boo k on go". rnment. The
Pf,nce? Only you ca n aMwer thet q"eS1ion-"" lh Sa nta
Pa' a"la and Flumaocio , O'da< "lo. 0\l<l3R

BliSINESS PACKAGE I Keep th e book. 10' a omali
bu.;nu. ",lin yOu' TRS-60 Lo....11OK. The . ix O,og,"ms
inc luded .,. '
• Glnltlt infotmillon_ The Inst ruct ions for u.ing lne
pac" gl.
• Fin d A. ..t Co"trol _ Tni. " ,i l gl,. you I li. t 01 ,()\j'
fixed u ••I. I n<lte'", depf8<: ilt ion,
• 0. 1111 Input - Tnis crOll" '" leIs you creal. e nd record
yOu' gln"" 11&<1gl ' on lapi fo' IUl ateen
• Month 111<1 V.., 10 Oa'l Mlrgl _ Tnl. c'OIl'.m will
llko you' mon!hly ledger oata and g i•• you . year 10 d.te
1000ge,
I P,01ll an d lOIl_WI! h th is p' Oll ,a m you cln qu ickly
get t , i l l ba lance a nd prOhl ami 101. I tateme nls,
• Y..r End Sa lance - Tnls prOllram .. III comb ine a ll
you' llata Irom tn e proIa and losa Ital1me nIS Into a yea'
oM nalanco "nu t
Witn In l. pac~agl. you Can ma~. YO<Jr TRS-ao a wo," lng
pa ' tnl' . 0 <60, No. 0013R 529.&5.

Levell and II

PERSONAL F1NMlCE t Let your TASollO hand le I tI lhe
ted ious detail s tne next t ime you loll ure your Iml nees
• Pe..ona l Finance I_W' lh th'. p'ogram you ca n can·
t,o l your incom ing an d o Ulgo'ng e . pens e. ,
a Chackbook_Yo ur TRS-80 can ba lance your chec k·
bOOk aM keep a deta iled 1i0i of e.penses to ' ta' lo me,
Tn" haMy financial cont ro l package lo r lne home ' e
quire. on ly a TAS-80 L."ell 411 , O,da, No. D027R

o.mo t III; Order "1 0_002\lR.
DeeItO\' All SUbsitlontle,lGuonboell l ll ; 0<0&< No, 0021R.

Knlghl', Du, "l/Robot Ch..~Ho,.. RICI
16K; o'oerNo. 0003R.

CI '" Expl o,Iflll/VI ChUM lmory 16 K; O'de ' No, COlOR

Co, Rl e llR at TtlplAnllll ' Cfln 4K. Order NO, 001 1R

Stll""OI HomUIAuto Ex~nl" 4 K; Orde r NO. 0012 R



Now you can get the best for less! Just clip out the coupon below, bring it to your
local computer store, and you'll get $1.00 off the list price of any program package
from Instant Software!

Apple'"
Golt App lesoft I I + 20K Orde r No. OQ t 8A

BowlinglTrilogy 2OK: o roee No, OQ40A

MATH TUTOR I The Math Tutor I pac~age is designed to
help younge' chi ldren learn t he concepts of mathe
mat ics. It us eS the techn ique o! posit ive, immediate rein
forcement. When the chi ld enters a COffect answe" he or
she is rewarded w ith t he opportun ity to move a space
ship, cas t a mag ic spe ll, or rescue a man from a most un
l ort unate late, By using th is method of pos itive rein 
!o' cemen t, child'en wi ll learn to assoc iate mathematics

with pleasant experiences , as opposed to the stark rea li·
ty a/numbe rs thai has d riven 50 many pup ils to an early
dis li ke of math. The program also provides Iheopporlun;
tv l or parents to indulge In a unique learning e.perience
with their children , while inlroducing them \0 the e ',
ciling world of microcompul ing . 'reacners can also use
the program In a classroom selt ing to proVide t hat ext ,a
incentive. Math Tulor I contains the following programs:
• H,nlllnll-A variat ion at the traditional gameo! Hang·
man, In Hanging, students must spare the graphic
character's " life" by correct ly answer ing tne questions
posed by the computer.
" Spellbind"r_ The student is cast as a magician com

pet ing against another magician who' s contro lled by the
computer. He must answer the questions about ! rac·

tions correctl y in order to cast magic clouds, !imballs,
and othe r spells at his riva l.
• Whols Sp.cs-Student s are given the opportun ity to
lead an a tt ac~ on an evil planet. Every time a correct
answe, is given to a math prob lem posed by the corn
c ute r. he can reeve his Ship c loser to his goal, Every
wrong answer gives t he en emy an opportunity to f ire
back,
Note: the Han ging program requires Applesoft II BASIC.
The Whol e Space and Spellbinder programs can run in in ·
tege r BASIC , Order No. 0073A

Malh Tutor II App lesoft I I + 20K Order No 0098A,

Dealer Inqu iries Invited

Ask lor Instant Software at a computer store near you.
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Quant i ty Order No. Uni t Cost Tota l Cost

Ha ndling $1,00

TotalOrder

Signed Oate _

Order your Instant Software today!

Eop lrat ion Da te _

Instant Software Inc. Dep t. 73·915

L peter~r:'gh.~~O~58US~ __ J

,--------------- -l
I Nam e

I
I Address

I
I Ci ty

I Ste te ZipI ---- ---
I 0 Check

r D VISA

t Card No. _

•••

Exp ires 12·31·79.

Discount Coupon

AIT ENTIO N DEALER: I"c lude cou pon . wi'~ you r n. , t mder. C'fld ,t will be app 'ied
toward p"rc~as~ . 11 you are not as ye' se'i!"g In.la nt So!l WBre. wme : Inot. n' SoH·
w. ... o.ole ' Sol••, P.,.r1>or0"Uh NH to, ca ta log and de ale r rt e t pr ioe SCMdu le, 0 '
call our ma rl<et ing "epa<1 me nl a' , ·003-92.·7296 tOf mo,e inlo rma ' ion.

Limit on e coupon per package. Offer void where prohibited by law.

This coupon good for one do llar off any
Insta nt Software program when purchased
through your loca l computer store.

Make a great buy even better
Why pay full price? Take this coupon to the store nearest you and get $1.00
off on any of our software. If the store nearest you doesn 't stock Instant
Software. don't call the manager names-there' s still hope. Just tell him
which programs you want. and he'll order the software for you. If you're so
wealthy that saving a buck means nothing to you- not to mention the added
dollar handling charge- then use the order blank at right to order your soft
ware direct , or call Toll-Free 1·800·258-5473 .
--- - --- ----- -- - - -- - - -- - - - - - - - - - - -- - It );Ii - .~/- -~ --,~----~_. b:v ;;=;;;---~/ -~/..-- ~~--~---,~ - :-v'-.. . . -' - -b;:v. ' -- ~ I
I . I
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·- .- '--• "5600A-K $149.95 5QH:-600MHz Propcrt o~1 Oven
5600A·W $179i5 2 PPM 10 -4o-C

3550 9995 SOHz-55OMHZ TCXO
1 PPM t]O-4l)"C

5O<><H $14995 SG-lz-65OMHl TCX:O
1 PPM <oc

--~

3550 OWNERS
You can add the
35P 2 22 PPM
10- to 40° C

proportlcnat oven
to your

ODEL 3550K exrstmq 3550

n01 Ant. 53.95
AG-9 AG Adaptor.... .......... 7.95
35P.2 29.95
Factory Installed 49.95





•

. CALL TOLL FREE

e!
18HT
18AVTIWB
14AVQ/WB
12Ava
14RMQ
5BOQ
2BOO
66B
20 3
20.
208
214
LA-l

TH6Q X X
TH3MKJ
TH3JR
H y -Quad
205BA
1558A
105BA
204BA
204M K5
15384
103BA
402BA
BN-8e
TH 2M K J

Super Thunderbird
3el .10-15-20M beam
3el . l0-1S-2OM beam
2el . l0· 15-20MQuad
5 er. " LOflg John" 20M beam
5 er. " L ong John " 15M beam
5 el;' '' Long John " 10M beam
4 er. 20M beam
5 e l. conver$ion kit
3 el. 15M beam
3 el. 10M beam
2 er. 40M beam
Balun fo r beam ¥ltennas
2 et. lO·lS·20M beam

Regular
$299.95

229 .9 5
149 .95
229.95
289.95
169.95
119.95
2 19.95

99.95
79.95
5 4.95

209.95
15.95

149 .9 5

HY-GAIN
Special
$ 239 .95

179 .95
129 .95
179.95
229 .95
139 .9 5
90S'

179 .95
79.95
00.9 5
44 .95

169 .95
15 .95

11995

liy·TOW1?r 80-IOM \lertical
SO·lOM Trap \lertical
4O-10M Trap verucat
20-10M Trap Vertical
Roof Mounting kit (\lerticals)
80-10M Trap doublet
80-40M Trap doublet
6 et, 6M beam
3 er. 2M beam
5 II. 2M beam
8 er. 2M beam
14 el. 2M beam
Deluxe lightning arrestor

Regular
299.95
99.95
69 .95
39 .95
33.95
89.95
49 .95

119.95
15.95
17.95
25.95
3 1.95
59 .95

Special
239 .95

79.95
57.00
32.95
29.95
69.95
39 .95
99 .95

49.95

j

49 9 5

30.95
89.95
34.95
52.95
52.95
29 .95
49.95

master Clla~ge
. ~ ..

•
r
I

59.95

36.95
109.95

42.95
62.9 5
62.95
34.95
59.95

189 .95
79.95
99 .95
14.50
27.50
59.95
89 .95

TAYLOR

Specia l
209 .95
269.95
189.95
269.95
149 .95
89.95

11 ere . 146-1 48 Mhz. beam
22 ere . Power Pack
2 Mtr ."Twist" 10 e le .
2 Mtr . "Twist" 20 ere .
2 Mtr. bea m
432 Mhz. 11 eie. beam
430·436 Mhz. Beam

H0104OA. V 10· 4O Mtr .
T rap vemces

Regula r
304 .75
392.75
264.00
392.75
197.00
119 .95

259 .95
99.95

134.95
16.95
31.95
79.95

119.95

CUSHCRAFT
289.95 219 .95 A147·11

89 .95 69 .95 A147 ·22
109 .95 89.95 A144·10T

39.95 32.95 A144·20T
36 .95 32.95 A147·20T
39 .95 32.95 A43Q·11
39.95 32.95 A432·20T
36.95 30.95

HUSTLER

MOSLEY
3 el. l0, 15. 20Mtr.beam
6 et. 10. 15 , 20 Mtr . beam
3 el. l0. 15,20 Mtr .beam
6 e l. 10, 15 , 20 Mtr . bea m
3 el. 10, 15 , 20 Mtr , beam
40 Mt r, Add On

aere: 10, 15 ,20Mtr .beam
10-40 Mtr. Vertical
10-80 Mlr. Vert ica l
75 Metlr Resonator
75 Meter Super Resonato r
2 Mtr . Base Col inear
2 Mtr. Base Colinear

J..TBA
4-BTV
5-BTV
RM-75
RM-75S
0 6-144B
07-144

WILSON
5 ele. 10, 15, 20, Mtr . Beam
4 ele.10,15,20Mtr. Beam
3ele . 10, 15, 20 Mtr . Beam
10 -40 Mt, . Vertical

Yaesu - Kenwood - Drake - ICOM- Denlmn
Ten-Tec- Swan - Te mpo - Mid la nd- E.T.O. -Wilson

Classic 33
Classic 36
TA·3J
TA-J6
TA-33 Jr .
TA ·40KR

5299.95 5239 .95
249 .95 199 95
199 .95 159 95

79 .95 69 .95

ROTORS
Hamill $ 125.00 T2X T. iltwilter $199.95 A. lliance HD 73 $109 .9 5

Call for prices on ro to r cable, Coax, To wers, and Accessones. All prices do not include shi pping.

We carry all majorbrandsof ham radios
AT DISCOUNT PRICES

System an.
System Two
Systlm Thr..
WV·1

ATB·34 4 ele. l a , 15 . 20 Mlr. beam
ATV·4 10,1 5, 20,40 Mtr. Vert ical
ATV·5 10 , 15, 20 .40, 80 Mtr. Vert ica l
AR X·2 2 Mtr. Ringo Ranger
AR-6 6 Mtr. Ringo
ARX·220 220 Mhz. Ringo Ranger
ARX·45Q 435 Mhz. R ingo Ranger
A144·11 11 ee. 144-146 Mhz. beam

18HT

90



TO : All Amateurs
FROM : Wilson Systems, Inc.

Inflat ion ... gas shortages ... etc ., all lead ing to higher prices each wee k, and cutting
into the amount that we have to spend on our hobby . And face it, our hobby is what keeps
us sane in this runaway inflation period, our escape from the hustle and hectic grind of
working to make a living. We know - we see the same price increases at the grocery store,
the same increases in the gas prices. Wilson Systems, tnc., is go ing to do something to help
ease the purchase of your new tower and antenna.

As you may know, in January of 1979, Regency Electronics, Inc.• purchased Wi lson
Electro nics Corp. What you may not know is that in August, 1979 , Jim Wilson purchased
back the antennas and towers . There is now a new name to look fo r - WILSON SYSTEMS,
INC. - With the new name and new company co mes new ideas. me thods. products and
prices. Yes, prices. But not what you might expect. Wilson Systems is LOWERING the pr ices
to where you will find it hard to believe . Check them out in the following pages of this issue.
You wilt be surpr ised and pleased at what you will find .

What are we doing that will enable us to lower the prices? WelL we are Hams, too. We
like to pay the lo west price possible and will spe nd much t ime assuring ourselves th is is
accomplished . We feel the same higher demands on our money fo r the house, food, and bills.
And as this demand increases, the amount of money left fo r our hobby decreases. So when
money is spent, we want the best quality for the best pr ice.

There are a number of ways to bring the cost o f a product down. By using a cheaper
grade of material , buying raw materia ls in larger quantities to obtain a better discount, by
cutting the profit ratio . and by eliminating the m idd le ma n. Wilso n Systems will not lower
the quality of the product. In fact. we have improved th e strength and quality of almost
every antenna in the line. The newly d esigned monobanders will stay up under heavy ici ng
conditions when others are falli ng apart. Wi lson Systems is currently purchasing at the
lowest price possible from the alu minum com panies, so th ese methods of cost red uction are
eliminated . The t hird me thod mentioned is o ne that we have decided to co nside r as a part of
the overa ll cost red uction p lan, yet leaving room fo r research and development expense. so
we may bring you the products you want and at a price you will li ke .

The last method mentioned is always a risky one . The dealers do not want their profits
cut back just as you do not want your pay check cut. If you cut the dea lers' profi ts back,
some of them will just push the product that will tend to give them the most profit, rath er
than the one that will be the best pe rfo rming for you. A rather dr ast ic fo rm of this method
is the one that Wilson Systems wi ll be choosi ng. You will not be able to find th e Amateur
products of Wilson Systems in stock at the dealers, nor will they probably reco mmend them .
(After all, as long as they're not hand ling them and mak ing a pro fit , why should t hey pro
mote or even recommend them?) No, you will only be able to enjoy the most product fo r
the least money by dealing with Wilson Systems facto ry d irect. We wi ll be offering you the
amateur antennas and towers at prices that are below, in most cases, wha t th e dealers pay for
the products of o ther companies. And to make it even easier, we have a toll-tree number for
you to place your order. Now isn't th is what you've been look ing for? The best product fo r
the least money!

Just remember these fou r points :
1. Highest Qua lity 2 . Lowest Price 3 . Toll -Free Order Number

The fourth point? Remember the name . .. WILSON SYSTEMS, INC.

Yours Truly ,
J im Wilso n
Wi lson Systems, Inc.



Note :
Radials a re required for
peak operat io n .
{See GR ·l below}.

WV-!A
4 BAND

TRAP VERTICAL
(10 ·40 METERS)

No bandswitchi ng
necessary with this
vert ical. An excellent
low cost OX antenna
with an e lectr ica l quarter
wavelengt h on each band
and low angle rad iat io n.
Advanced design
provides low SWR and
exceptio na lly f lat
response across the fu ll
width of each band.

Featured is the Wil son
, large d iameter High-Q

t raps which will mai ntain
resonant poi nts wit h

rvarying te mperatures and
humid ity.

Easily assembled. the
WV-1A is supplied wi t h

I
a hot d ipped ga lvanized
base mount bracket

: to attach to vent pipe or
- to a ma st driven in the
i gro und .,

SPECI FICATIONS:

• Self supporting-no guys
req ui red .

• Input Im pedance : 50 n
• Powerhandling capability :

lega l li m it
• T wo High .Q T raps wi th

large diam ete r coils
• Low Angle Radiation
• Omnidirectional

perform ance
• Taper Swaged Aluminum

T ub ing
• Automat ic Bandswitching
• Mast Bracket furnished
· SWR : 1.1 : 1 or lesson all

Bands

I,
I

GR-!

• ,
•

Wind load in<j . 80 mph .. 215 Ibs.
M..,imum wind surooi..l .. 100 mph
Feed method COii!II ial Balun

bupplied)
Ass"mbled w"i<jht (app ro ll,53 Ibs_
Shipp ing weight lapprox .J . 62 Ibs.

••

.~

Superior clam pin g power is obtained with
the use of a rugged y,," thick a luminum p late
for boom to mast mount ing.

The use of large d iameter High ·Q Traps in
the "SYST EM 33" makes it a high perfo rming
t ri-bander and a t a very economical price.

bandswitch ing is automatically made via the
High-Q Wilson traps. Designed to hand le the
maximum legal power, the traps are capped at
each end to provide a weather-proof seal
against rain and dust . The special High-Q traps
are th e strongest ava ilable in the indust ry
today.

•

Boom 10.0. II l engthl .. 2" II 24'2Y'"
No. of elements 6
longest element 28'2%"
Turning rad ius 18 '6"
Mallimum masl diameter. 2"
Surface area 8.6 SQ. h .

3

•
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•

- • •
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Capable of handl ing the Legal Limit , th e
"SYST EM 33" is the f inest com pact tri
bander available to the amateu r.

Designed and produced by one of the
world 's largest antenna ma nufacturers, the
trad itiona l Quali ty of workmanship and
materials excells with the "SYSTEM 33".

New boom-to-element mount consists of A complete step-by-step illus trated iost ruc-
two l /S" th ick for med alu minum plate s that tion manual guides you to easy assembly and
w ill provid e more clampi ng and ho lding the lightwe ight anten na makes insta llatio n of
strength to prevent element misalignment . the "SYST EM 33" quick and simple.

SPECIFICATIONS ------.:.. .:.. _

Band MHz 14·21 -28
Muimum powe, input , Le<lal lim il
Gain (dBdI. •.• ...•• Up 10 9 dB
VSWR Q'HOnanca ••• 1.3 :1
Impedance . •. • • .. • . SO 12
FIB rll io 20 dB or bene.

•

•

W'LSON SYSTEMS 'NC. MULT'-BAND ANTENNAS
SYSTEM 36

tFormerly System Three)

A t rap loaded antenna that performs like a
monobander l That 's the characteristic o f th is
six element three band beam. Through the use
o f wide spacing and in terlacing o f elements,
the following is possi ble : three active elements
on 20. three active elements on 15, and fo ur
active elements on 10 meters. No need to run
separate coax feed lines for each band , as the
--------------SPECI FICAT IONS - - - - - - - - - - - - - -

4286 S_Polaris Avenu.
las Vegas, N."ad. 891 03

(7021739·7401
Fac to ry D irec t Toll Free 1·800-6 34-6898

Band MHI .... 14-21 -28
Maximu m power inpu t . l e<)ll llm'l
Gain ldbd ) . Up to 8 d B
VSWR It reloOnance 1.3 1
lmpedarw;e 50 ohms
F/B ral io 20 dB or be t ter

Boom 10.0 . II le"')thl. .. 2" 1114'4"
No. elements 3
l ongest element 27 '4"
Turnin<j rad ,us 15'9"
M.., imum mast d iameter. 2" 0.0.
Surface area _ 5.7 SQ . u.

Wind loadi ng It 80 mph ... . 1141bs.
Assembled wei<jht (ap prOIl.) • 37 1bs.
Shippin<j _i<jh t lapproll.l ... 421bs.
DirKt 52 ohm feed-no balun requ ired
max imum wind sunli 100 mph

The G R-l is the complete
ground rad ia l kit for the WV·
lA.lt consists of : 15O' of 7/14
stranded copper wire and
hea vy duty egg insu lators, in
structions. The GR -l will in
crease the efficie ncy of the
GR -l by provid ing the correct
counterpoise........__.,-_ ..._, .._..._.-
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MT-61A

~ 6~O.D.

• • •

FEATURE S:
• Is freesla nd ing wi th use o f proper base
• MaJOC imum Heigh t is 6 1' (will hand le

10 sq . h . at 5 3" @ 50 m ph
• 1200 lb. bra ke w inch
• 4 200 lb. raising cable
• To tal Weight, 350 rbs.
Reco m m ended base accessory: R B-6 1A,
FB-61A.

The MT-6 1A is our largest and tallest freestand ing
to wer. By usi ng th e RB-6 1A rotat ing base f ixtu re
the MT -61A is id eally su ited fo r the SY33 or S Y·
36. If you p lan to mount the tower to your house,
cau tion shou ld be taken to make certain t he eave
is properly re in fo rced to handle the tower. If not,
one of the base accessory fi xtures should be used.

NEWIMPROVED
FEATURE

Heavier wa ll tubing
greatly increases the

stress capa bi lities
ove r the older

TT-45 and MT-6 1.

•,

"

TT-4SA

,
~" 3' Q D

~t'QD.

~3 3· O D.

~::::--- !
2·9'

FEAT U RES :
• Max imum Height 4 5 ' (w ilt hand le

10 sq. h . at 38'1@ 50mph
. 80 0 Ib . winch
• To ta lly freestand ing with p ro per base
• Tota l Weight, 189 Ibs.

T he TT4 5A is a freestand ing t ower , ideal for ln
steue uoos where guys cannot be used. " the tower
is not being supported against the ho use, t he p ro
per base fix ture accesso ry m ust be selected .

_••• __ '0 -

GENERAL FEATURES
All towers use h igh strength heavy galva nized steel tu bing that co nforms to ASTM speci fica tions
for yea rs of maintenance-f ree service . The large d iameters provide unexcelled st rength , All weld ing
is performed with stete -ct -the. ert equipment . Top sectio ns are 2" a .D. for proper antenna/rotor
mount ing. A 10' pus h-up mast is included in th e top sect ion of each tower. Hinge-over base p lates
are sta ndard with each tower. The h igh loads of today 's antennas ma ke Wi lso n crank -ups a logical
choice .

New, Improved Wilson Towers

The Hinged Base Plate allows
tower to be t ilted over for

access to antenna and rotor
f ro m the ground.

-J
Moun tin g the Ho use Bracket

Hinged Base Plate - Concrete
Pad , Heavy Duty Winch

TILT-OVER BASES FOR TOWERS

Tilt ing the tower oyer
is a one-man task with

the Wi lson bases.
(Shown above is

me RB-6 1A.I

F,

,

~ .
•
\

~1 _
•• •

4286 S. Polar is Avenue
Las Vegas, Nevada 89103

(70 2) 739·74 0 1
Factory D irect To ll Free 1·80()"6 34 -68 98

RB-45A . • • Sl19.95
RB·61A . . . 179.95

The A B Series was designed for the
Amateur who wants the added con
venience of be ing able to work on
the rotor from the ground possnon .
T his ser ies of bases will give that
ease plus rotate the com ple te tower
and antenna system by the use o f a
heavy duty m ruu bearin g at the
base of t he to wer mou nting p osi
tio n , while st ill being able to t ilt
the tower over "","en des iring to
make changes on the antenna
sy stem.

ROTATING BASE

S 79.95
109.95

FB-45A .
FB·6IA .

FIXED BASE
T he F B Series was deSIgned to oro
vide an econcrmcet method o f
mOVIIlg the to wer away from the
house . It WIll suppor t the to we r in
a com ple tel y free~tand,"g vertical
cos.non , while also having the cepe
b ilit ies o f t ilt ing the lOwer over to
provide an easy access to t he an
tenna . The rcror mounts at the top
o f the to wer In the coovennoear
manner . and will not rota te the
complete tower .



WILSON MONO-BAND BEAMS
At last, the antennas that you have been wa iting fo r are here! T he top
qua lity , o ptimum spaced , and newest designed mono banders . The Wilson
System s' new Monoband beams are the latest in modern design and incor-
po rate the latest in design pri nciples utilizing some of the strongest mater
ia ls available . Throu gh the select use of the current production of alumi
num and the new boom to element plates, th e Wilson Systems' antennas
will stay up when others are fall ing down due to heavy ice load ing or 1.__..
strong w inds. Note the follow ing features:

1. Taper Swaged Elements - The taper swaged elements provide strength where
it coun ts a nd lowers th e wind loading more efficiently than the conventional L __
met ho d of telescop ing elements of d ifferent sizes. M-520A

2. Mounting Plates Element to Boom T he new formed alu min um plates prov ide the st ro ngest method of mo u nt ing the ele-
ment s to the boom that is available in the entire market today . No longer will the elements til t out of line if a bird should land
on one end of the element.

3. Mounting Plates - Boom to Mast - Rugged 1/4" thick aluminum plates are used in co m binat io n with st u rd y If -bolts and
saddles for superior clamping power.

4. Holes _ There are no holes drilled in the elements of the Wilson H F Monobanders. T he careful atten t ion given to th e d esign has
made it possible to e li m in at e this requ irement, as the use of hol es adds an unnecessary weak po in t to th e
antenna boom.

With the Wilson Beta -match method, it is a "set it and forget it" process. You can now assemble the an
te nna on the ground, and using the guideli nes from the detail ed in st ructi o n manual, adjust th e tuning of
th e Beta-march so that it wi ll rema in set when raised to the top of the tower , The Wilson Beta -match
offers the abil ity to adjust th e terminating impedance that is far superior to t he other match ing meth ods
incl ud ing t he Gamma match and other Beta-matches. As this method of matching requ ires a balanced line ,
it will be necessary to use a 1: 1 ba lun,or RF choke, for the most eff icient use of the HF Monobander s.

The Wi lson Monobanders are the perfect answer to the Ham who wants to st ac k antennas for maximum
util izat ion of space and gain, T hey offer the most economical method to hav e more ante nna fo r less mo 
ney with better gain and maximum st re ngt h, Order yours today and see why the ser ious DXers ar e ru n
ni ng up that impressive score in conte st s and number of countr ies worked .

Wilson's Beta match offen
maximum power transfer. SPECIFICATION S

Gain FIB o__~'" l on!lest Boom Boom Turnin!l Sunoc. Windlood Maximum A,oemblod
Model ~". " ' - VSWR III Matching E'.mon" .,. {l SOmrh WoightMtn dBd Ratio " ..~. R. ",,,,,n oo 'mpod.o<o Element 0.0, length RadIUS ISq fl. 1 Il"', Mast l l",J,-,..
M520A 20 11.5 25 dB 500 KHz 1.1:1 50n Beta 5 36'6" '" 34'2%" 25"" 8 9 227 '" 68

M42DA 20 10.0 25 dB 500 KH z 1.1:1 SOn Beta 4 36'6" '" 26'0" 22'6" 7.6 189 '" 50

M515A 15 12.0 25 dB 400 KHz 1.1:1 50n Beta 5 25'3" '" 26'0" 17'6" 4. ' 107 '" 41

M415A 15 10 0 25 dB 400 KH z 1.1:1 50n Beta 4 24'2'1,· a- 17'0" 14'11·· '.1 54 '" 25

M510A 10 12,0 25 dB 1 5 MH z 1.1:1 50n Beta 5 18'6" '" 26'0" 16'0" '.B 72 '" 36

M4 10A 10 10 ,0 25 dB 1.5 MHz 1.1:1 50n Beta 4 '8'3" '" 12'1 1" 11 '3" 1.4 36 '" ' A

~----------------------~-~-~------------------------------------------------------~-~- --_., .
I WI LSON SYSTEMS, INC . - 4286 S. Polaris FACTORY 01 RECT Toll-Free Order Number :! '"V"",NV 89103 -(70') 739·740' ORDER BLANK 1-800-639-6898 :, ,

WILSON SYSTEMS ANTENNAS WILSON SYSTEMS TOWERS I,,
~ Otv. Model Description Shipping Price Oty, Model Description Shipping Price

SY33 3 ere . Tribander for 10. 15. 20 Mus. U'S $139,95 TT-45A Freestand ing 45' TUbuiar Tower TRUCK $199.95
i SY36 6 Ele . Tr ibander for 10, 15. 20 Mus. U'S 189.95 RB-45A Rotating Base for TT45A wltilt o.er feawre TRUCK 119.95,, WV-1A Trap Vertical for 10. 15, 20,40 Mtrs, UPS 44,95 FB-45A Fixed Base for TT-45A wltilt over feature TRUCK 79.95,_.

GR-l Grou nd Radials for WV-IA UPS 9.95 MT-61A Freestanding 61' Tubular Tower TRUCK 399,95,
I M·520A 5 Elements on 20 Mus. TRUCK 199.95 RB·61A Rotating Base for MT-61A wltil t over featu re TRUCK 179,95

M·4 20A 4 Elements on 20 Mlrs, UPS 139.95 FB-61A Fixed Base for MT-6 1A wltilt over feature TRUCK 109.95
M-5 15A 5 Elements on 15 Mu s, U PS 119.95 STB -50 Thrust Beari ng UPS 18,95
M-4 15A 4 Elements on 15 Mtrs : UPS 79.95 Nevada Residents Add Sales Tax
M·51 0A 5 Elements on 10 Mus, UPS 84 .95

0 0 0M-41 0A UPS 64.95
Ship C.O .D. Check enclosed Charge to Visa MIG 0.; Elemen ts on 10 Mus,, 5/8],.on 2, 'I. Aon 6 Card # ExpiresWM·62A MObi le An tenna U'S 19.95

ACCESSORIES Bank # Signature, HD·73 Alliance Heavy Duty Rotor UPS 109.95
RC-8C 8/C Ro tor Cable UPS ,121ft. Please Print, RG·8U RG-8U Foam·U ltra Flexible CoaXial

Name PhoneCab le, 38 strand cen ter conductor, 11 guage UPS ,211ft .,NoTe On Coaxial and Rotor Cable , m,n,mum order is 100 It, and in 50· multiples. Street, Pr ices and speCificat ions su bject to change wi thout nOlice .I City Sta te Zip, Ninety CdY Limited Warranty. All Products FO B Las Vegas, Nevaca.h __~. ~_~ ~_~ _ _ ~ ~ _ _ ~ ~ ~~ _
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COMPUTER 8PECIALS
18K Comp..color II with yo..r cho ic. of .ither [1J
'18.95 p....g....m di.k.n. or the Comp..color pro-
gr . mming mIIn 1l (AI... includ• • the SAMPLER
di.klttt. , .... f m the mIIn..'.cr.......r .)-rat..il
w.I ... '1718.90- .11 fofo'18150.001
1 8 K or 32K PET gr.phic. or b... in mod.I._
pl>rch••• t he comput. r••nd get c. tt. drive
FREE l

P .O. 1Io11 1711, A..b..rn AL38830
[Iorm.rly PI.in.m.n M icro 8y.um.)

Ov.r.... lnq..irl•• lnvltecl
Call Toll Fr.. 1 -800-833-8724 ..... L25

....g.. l.r phon. n.. mb.r (il05] 74!1-7735

I(now in.t~ntIY wh~t YOU h,,,e wo rked. whdt b,nd•.

mode'-wh' t need, to be confirmed_ right , t you,
lin ie,tip•. All you r QSl 's in one nea t pldce _ no mor~ loot
u,d. .....1.3

Uncond itiondl money b.ck gU.,.m.... - O NLY ill .9';
M~ , I to INST A·PAC Box 22974. Hono lu lu. Haw~ ,i 961122

18K PET [or CBM)-I 895.00
3 2 K PET (or CBMJ-1128!1.00

8KPET_1745
Th. WORLD FAMOUB KIM.1 mlcrocomp..ur
bo.rd-th. origi.... B!l02 ......I0p"'.nt .y_.
Th. beet w.y po••lbl. to REALLY LEARN co....
p.. t.r.-ov.r 400 p.g•• 0' doo..m.ntUlonl
1181.00 (reg..l.r '1711.00]
KIM-1 .peel.1 peckeu-lnclud•• the KIM.1 ••
ebow. pi... pow.r ...pply [.no..gh pow.r 'or KIM
pi ... 2 _3 bo.rdoj, book-"PrDgr.mm lng •
Microoomputw= 81502" .nd " Th. Firat. Book of
KIM" 1181.00 (reg.. l.r 1131.00)

m TH E
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r-- BI·DIRECTIONAL -r
I CASSETTE RECORDERS I
* SPECIAL BARGAIN SALE*

TU-170
TERMINAL

UNIT

KIT $159.95WIRED $234.95

CORRect to your receiver speaker, transmnter
microphone jack , aRd teletype machine and
you 're on the air. Ideal for HF and VHF auto
start operatioR.
..... Autostat with threshold control and

solid state relay
- Stable audio frequency shift oscillator

produces phase coherent sine wave tones
filii TTL compatible inputs and outputs lor

auxilliary equipment
filii High level output for scope tuning

Kit $179.95Wired $239.95

·RTTY REGENERATIVE
BAUD RATE CONVERTER

TTL compatible connections for direct hook-up
to the 1U-170, also adaptable to other uRlls.

..., Five standard baud rates

..., Stable crystal-controlled
oscil lator

- 128 Character storage capacity with
storage status meter to snow buffer un

..., CORlinuously var iable character rate

,---- P.O. Box 9765 Topeka. Ks. 66601 9131234·0198
Add $3.00 lor postage and handling.

TR·128
NEW
FROM
FLESHER

liPSTAT[

Every now a nd then we run into
something unusu al in our shopp ing for eq uip
ment. In th is case it was a particula rly good
buy on So ne x casse tte recorde rs_ We needed a
bunch of recorde rs fo r codt' ta pe dupl ica tion

. but in o rder to b uy at a low price we had to
ta ke a bout 50 more tha n we needed You bene
fir. These cassette recorders record and play
both direc tions witho ut stopping You mig ht
ex pe ct to pay from 5250 up for a recorder like
this _. . we' ll pa~s them along at ou r cost .. .
after all. we're no t in the recorder business.
W hile the y las t ge t these recorders fo r 575
each. One to a cus tomer, please . .. don't be
greedy You ca n call up the Rad io Bo ok shc p
and place yo u r ordel with a c harge card:
603-924-3873.

N,o,Ml

STREE T
CITY

V" Readf!' Sf!rvice-see page 195 95



No More TRS-80 Cassette Woes
- E-Z Loader does the trick

David F. M ilk r K9POX
7462 La wler A .'r.
Niles IL 6fJ648

Paul L Goelz WA9PUL
2228 Madison Place
Evunsnm IL 60202

• P.. A"BJlCK Wl.u~, AT ·s" AND

nR"'~'T'S ON 100 OH"S

re c o rd m a chine diff er s
from t he playback ma
chine, can eas ily produce
pulse wid ths in excess of
tha t magical 250 m icrosec
ond figure! Wh en that hap
pens, the comp uter inter
prets th e tail e nd of the in
itial pul se as a new p uls e,
a n d t he re goes y o u r
(LOAD !

The E-Z Loader co rrec ts
thi s by waiting for a sync
pul se , tr iggering a nd pro
ducing an output pul se 150
microse c ond s wide a nd
then lock ing-out for 750
microse conds (2/3 of the
t ime be tween a sy nc and
d a t a pul se ), tri ggerin g
aga in if a data pul se (logic
1) is presen t, and output
ting it as a 150-microsec
a nd-w ide pulse. Thu s, no
ma tter how wide yo ur in
pu t pu lse s a re, they can
produce on ly l5D-m icro
second-wide o ut put pul ses.

In a nutsh ell , the E-Z
l oader circuitry takes the
rather poo rl y d efined spike
of Fig. 1(b) and regenerates
it back into a nice square,
narrow pu lse again . Your
computer will really love
th a t na rrow pul se a nd will

cept that waveform and
load the data it conta ins in
to RAM, if the rec orde r!
playback head azimuth is
quite close and the pl ay
back leve l is just ri gh t !

This is where the circuit
of Fig. 2 comes into action .
The root of t he problem
lies in the TRS-BO's resident
softwa re. After the com
pute r recogn izes a sync
pu lse , it waits a short time
and then loo ks at the input
once aga in. If there is a
pulse present, t he corn
pu te r interp rets it as a 1
and goes through the cyc le
a ll over aga in. If the re is no
pu lse present, the co mput
er assumes this to be a 0
and repeats t he cycle .

This se q ue nce occurs
until all of the data has
been loaded from the ta pe,
a t which t ime the RE ADY
p rompt reappe a rs . The
probl em in all of this, how
ever, is in the amount o f
time that th e TRS-BO waits
after recognizing a pu lse ,
before it looks fo r the next
pul se, and no t in the input
leve l, as many be lieve!

Currently , a Level II
TRS-aD waits only about
250 microseconds before
testing for a pu lse, and
the rein lies the problem . A
good tape will produce a
pulse that is much na r
rower than 250 microsec
onds -see Fig. l(b)-but a
bad tape, or o ne in wh ich
the head az imuth of the

The Prob lem
When you type ( SAVE

and EN TER, the TRS-BO
puts out a positive- and
negative-going sq ua re
wave at the cassette port.
However, when the audio
recorder " processes" thi s
sq uare wave and lays it
down on ta pe, it is n't exact
ly square any lo nge r. Take
a peek at Fig. 1 and see
what we mean!

The output of the cas
sette recorder as depicted
in Fig. l (b) is more like a
most ly negative-going
spike, broadened out, with
a sma ll (in ratio) positive
d imple on either side. This
is what a good recordi ng
looks like; a bad one is
downhill from that! Some
how, the TRS-BO will ac-

what less range, but it will
st il l be qu ite broad, and
you will be ab le to load it.
Even the head azim uth
(vertical alignment of the
record vs t he playback
he a d if not the sa m e
mac hine) becomes fa irly
nonc rit ica l, and you can
even va ry the playback
volume up and down while
loading with no adverse e f
fect.

Sou nd too good to be
true? It seems that in th is
day and age we' re besieged
with all manner of claims
and co unte rcl a ims , but E-Z
Loader re a lly wo rks ...
try it and see for yourself!

I.-,, ,

YO U can eli minate most
of you r Level II TRS-8D

cassette-load ing problems
once and for all! It' s t rue,
the circuit described in this
article wil l go a long way
toward e l im inat ing you r
(LOAD problem s. If a ll of
the data is there on the cas
sette, thi s gadget will find
it and load it into your
TR S-80 leve l II ma 
chine . .. it's the greatest
thing since the Level I
manual !

If you 've worked with
Leve l II for any time at all ,
you know that it is som e
what sensitive to playback
volume on a CLOAD com
mand (what an understate
ment! ). Playing back a
good recording t hrough
th is circuit -let's ca ll it the
E-Z Lo ader - wi ll al low you
to se t the playback volume
on the Radio Shack CTR-4l
recorder anywhere from 2
to 10! A n o t- 50- goo d
recording will have some-

Fig. 1(a). Output direct l y from the cassette port of the
computer. Sync pulses are solid lines; data p u lses are do t
ted lines.

~ 96 <,~~ /Q7Cf

Fig. 1{b). The output from a good cassette tape a fter being
recorded b y the CTR-41 recorder. Sync pulses, solid; data
pulses, dotted.
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circuit.
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now you probably think
that there wi ll be some sort
of catch such as specia lly
selected pa rts , c ritical cir
cuit layou t, and/or fa ncy
test eq uip ment needed fo r
alig nme nt. No! All of the
pa rts a re ava ilable from
Radio Shac k with the possi
ble except io n of the inpu t
t ransfo rme r, wh ich is ac
tu all y an output transfo rm
er with a turns ra tio of
ap proxi mate ly 10:1 . Yo u
can pro babl y sc rounge o ne
fro m t ha t defu nc t $9.95
portab le t ransisto r radio
you've been putti ng o ff fix
ing. That's ca lled recycl ing
and it's the " in" thing to do .

The tr a n s f or m er is
hooked up backwards so
that t he low impedance
(speaker) wind ing is ac
cepting the aud io out of
the cassette recorder. Re
sistors are all 1/4 or 112

,-
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Fig. 2. TRS-80 E-Z Loader schematic diagram.
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usually is no maxtmurn
level .

Precautions
One potentia l pitfal l to

properly load ing with the
E-Z Loader in-l ine (other
tha n ta pe dropouts and/or
bad d a ta on the tape)
wou ld be insuff icient level
into the E-Z Loader, t hus
t he op t iona l LE D d rive r
shown in Fig. 3. The LE D
visua lly shows the operator
tha t po int at whic h the E-Z
Loade r is no t rece iving
enoug h leve l from the re
corder o n playback . As
long as the LED is lit and
slightly f lickeri ng , t he
recorder o utput level con
tro l (vo lume) is set above
this th res hold. It also adds
a nice touc h in impressing
visiti ng dignita ries .

It' s an option because it
has no effect on the rest
of the circu itry and is for
operator convenience on
ly. To prevent occasional
drops in level on the tape
from causing a bad CLOAD,
keep the recorder's output
at lea st two divisions
above the point at which
the LEO extinguishes.

Requiremenls
OK, we've talked you in

to building the E-Z Loade r,

TRS-80 pe rfo rm ance
wo n't be affected by posi
tive, ne gati ve o r sq uare
wa ves (both transitions), so
we chose positive pulses to
ke ep the c irc u it part s
cou nt down. The pul se s
outp ut to the compute r a re
be twe en 1 and 2 vo lts
pe ak-to-peak (viewed o n a
scope with a l OD-Ohm ter
min a t ion), rega rdless of
whe re the CTR-41 recorder
vol ume control is se t, as
long as the re is at least
enough volume to detect
the pulses and trigger t he
E-Z Loader's ci rcuit ry. If
the playback volume is too
low, the re simply will be no
output (or possibly, spor
adic output).

The point of minimum
output for each cassette is
easy to determine, how
ever, and as long as you
stay above that point,
you'll get a good load. On a
decent tape, this minimum
can be 2 or 3 on the CTR
41 ' s graduated volume
control knob, and there

the ou tput is taken from
the Q output of sect ion
one, wh ich a lso feeds the
non-inverti ng inpu t of sec
t ion two. The Q o utput o f
section two is fed back to
the non-inverting inp ut of
sect ion one, whic h has the
effect of d isabli ng t he o ut
put of section one fo r a
7SD-m icrosecond du ration .

The total effect of a ll of
this can be observed on an
oscilloscope at pin 13 (or
pin 10) of the IC: a positive
going square pulse, lSD-mi
croseconds wide, for every
sync and data pulse leav
ing the tape, rega rdless of
the width of the pulse on
the tape. No hum, no noise,
no miscellaneous crud to
fool the TRS-SO into load
ing e rroneous data ... just
nice, clean pulses. The buf
fe r amplifier is an emitter
fo llower wi th a voltage
gain somewhat less tha n
un ity, but it does a nice jo b
of isolating and matc hing
the lDO-Ohm inp ut imped
ance of the TRS-80 comput
er.

continue to reward you fo r
you r effort.

How the Circuit Works
Foll owi ng the schematic

diag ram (Fig. 2) from the
cassette player output
(whic h is the input to the
E-Z Loader), you 'll notice
that we transformer-cou
ple in order to make the
bridge rectifie r behave
properly and to eliminate
the ground loop condition
that exists in the Radio
Shack CTR-41 recorder (in
case you haven 't elimi
nated it already by other
means).

The input signal to the
transformer fi rst passes
th rough a high-pass filte r
(CS and RlO) and is stepped
up by a factor of at least
10. It is then applied to the
bridge rect ifier whose out·
put consists of only pos
itive-going pu lses. These
posi t ive pulses are sent to
the base of transistor Ql ,
but with a slight twist.

Locate R7 and C4 o n the
schematic and no tice that
Ql's base cu rrent must
pass thro ugh ( 4. As pu lses
are rectified by the b ridge,
( 4 cha rges to a vo ltage
eq ua l to the o utput of the
bridge (less 0.6 V) and at the
same time supplies a cu r
ren t spike to Ql's base,
trigge ri ng the tran si stor. By
the next t ime a pulse ar
rives, C4 ha s disc ha rged
sl ightly thro ugh R7, a nd
again supplies a trigger ing
current spike to Ql 's base.

The net effect of a ll of
this is t hat Ql , (4, and R7
form a passive leve l detec
tor and t rigger the rest of
the circuitry only on pulse
peaks, regard less of the
level arriving from the re
corder. The amplified and
peak-detected pulses are
fed to the fi rst inve rting in
put of the 74LS123 IC,
which is a dual low-power
Schottky retrigge rable
monostable multivibrator
chip (say that three times!).

The two multi vibrators
in this package are con
nected in such a way that



level on the tape being
played back and wow (fre
quency instability) in the
re cord or playback ma
chi nes are other potential
sou rces of (LOADing er
rors . The E-Z Loader helps
in all cases, but obviously
there are limits beyond

Parts List
C1-22Q-uF electrolytic, R.S. #272-1029
C2-.01·uF printed circuit capacitor, R.S. #272·1065
C3-.1 ·uF tantalum capacitor, R.S. #272-1401
C4-.047-uF printed circuit capacitor, R.S. #272·1068
C5-3.3-uF tantalum capacitor, R.S. #272·1408
C6-2200-uF electrolytic, R.S. #272-1020
C7, C8-.1·uF ceramic disc, R.S. #272·135
01 to D9-200-volt silicon rectifiers, A.S. #276-1102
F1-1/2-Amp, 1/4 x 1·114 inch fuse, A.S. #270·1271 mounted
in R.S. #270-364 holder
ICl-74lS123 integrated c ircu il, R.S. #276-1926
IC2-7805 Integrated circuit , R.S. #276-1770
J 1- 1/B-inch phone jack, R.S. #274·251
P1-118-inch phone plug , R.S. #274·286
Q1 to Q3-2N2222A transistor, R.S. #276·1617
R1 , A2-33k, 1I2·W, 10 percent resistor, R.S. 1t271.(}40
R3, AS, R9-4.7k, 1I2-W, 10 percent resistor, A.S. #271-030
A4-22k, 112-W, 10 percent resistor, R.S. #271-038
R6-150k, 1/2-W, 10 percent resistor, R.S. 1t271.()47
R7-1OOk, 1/2-W , 10 percent resistor, A.S. #271.()45
A8-1 oo-Qhm, 1/2·W, 10 percent resistor, R.S. 1;271-012
R10-33-Qhm, 112·W, 10% resistor , A.S. 1t27H)()7
Rl1-22-Qhm, 112·W, 10% res istor, R.S. #271 .()()S
R12-lk, 112-W, 10% resistor, R.S. #271-023
T1-aud io output transformer, 10:1 ralio or greater, such
as Calectro #01 ·729 (2oo-0 hm cot to 8 Ohm)
T2-120 V ac to 12 V ac @ 3Ql).mA transformer, A.S.
#273-1385

Miscellaneous
Socket for ICl-16·pin DIP, R.S. /1276·1998
LED-ligh t emitting diode, A.S. #276·1622
Solder, hook-up wi re, shielded cable, perfboard and
cabi net
Note: C2 and C3 are timing capacitors and as such must be
of good quality such as those listed above. Do nol use disc
types for this purpose.
A circuit board lor the E·Z Loader and power supply Is avail
able from the authors. Send 56 and an SASE to Paul Goelz,
2228 Madison PI., Evanston IL60202.

Theperfboa rd layout used in one of the units that has been
cons tructed.
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E-Z l oade r and plug the
E-Z l oader 's output into
the second reco rder's aux
input. The reco rd ing on the
seco nd mac hine will then
be first quality, and should
load on anyone's unmod
ified compute r with ease .

Exceptionally high hum

0<'
o

-

for the TT L IC to function
correctly . You could steal
+ 6 V dc from the CTR-41
th ro ugh an a ppro pria te
dro pping resistor , but a
better c hoice wou ld be to
inco rpora te the supply
show n in Fi g, 4, along with
the E·Z Loader boa rd, in
one neat se lf-conta ined
package. The pa rts fo r the
opt iona l power supply and
the optional LED driver are
also available from Radio
Shack. Now you don't have
any excuse for putting off
building the gadget!

Putting E-Z loader to Use
There is no alignment or

parts selection req uired .
Voltage read ings and oscil
lo sc o pe wavefo rms at
va riou s points are shown to
assist in ve rifying that the
unit is func tio ning prop
e rly. Simply hook up the
E-Z Loader between you r
CT R-41 re corder' s "ear"
output and the TRS-80's
audio in put and you ' re all
set. Inco rporating a 1/8
inch phone jack on its ou t
put and a l/8-inch phone
plug on its input will per
mit you to remove the E·Z
Loader at any time and nor
malize you r setup. But we
honestly don't think that
you'll be inclined to do
that very often, not once
you 've seen how easy it is
to ( LOAD with the E-Z
Lo a d er in-li ne (except.
pe rhaps, to de monstrate
the d ifference to ske ptical
friends),

O ne othe r use fo r the E-Z
l oader would be to c lean
up poor quality tapes. Us
ing a second recorder , play
the bad tape th rough the
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Watt units . and the diodes
are silicon with at least a
200 pill ratin g. You can use
a packaged bridge rect ifier
un it, o r you may choose to
w ire up four ind ividual rec
ti fi ers as shown on the
sc he matic (Fig. 2). All ca
pac itors are 35-to-SO-V de
rat ing.

C2 and (3 are tim ing
capacitors and shou ld be
polyester or tantalum for
stabi lity and accuracy of
va lue . The 2N2222A tran
sistors are medium-gain de
vices and also are not crit i
ca l. Whether you use perf
board layout (as shown in
the photo) or a printed cir
cuit boa rd. it would be ad
visable to consider using a
socket fo r the 74lS123 Ie
(I just hate unso lder ing 16
pins a ll at once).

As you may have no
t iced , the E-Z Loade r re
qui res + 5 V dc (at abou t
25 rn A), and it sho uld be
q uite close to that fi gure

Fig. 5. Peak-to-peak oscilloscope measurement within the
f-Z Loader's circuitry.

'.:dl 96

Fig. 4. Optional regulated 5- volt de supply.



Fig. 6. Internal logic for the 74LS113 chip.
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reproduct ion of the c ircuit
is granted on a not-for-prof
it ba sis o nly. I wi ll answe r

all inqu iries if t he wr iters
would be kind e nough to
enclose an SAS E.•
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•good load ing . As stated in
the beginning of the arti
cle. as long as the data is
o n the tape. the E-Z l oader
will go a long way towa rd
digging it o u t and load ing it
into you r TRS-BO, but you
wil l have to give it a fair
shake at least!

It has been our intent to
make public a ci rcu it that
is genuine ly needed with in
the TRS-80 community. We
intend no infringement o n
the rights of o the rs, a nd

which very little ca n be
done .

Keeping yo ur recorder's
head, pinch roller. capstan
and tape guides clean will
go a long way towa rd hel p
ing the E-Z l oader do its
job. Using fa irly decent
cassettes without wrink les
on the tape, fixing sticking
reel s and poorly placed
pressure pads. and watch
ing ou t for nonuniform ox
ide coat ing are also your
re spon sibilit ies tow ard

rhe re's e new, eighth OSCAR seretute in orbit, and the AMSAT team helped put i t there!

Your help Is needed for future satellites. lo in AM$AT and support the new, ad
vanced Phase III se ri es of OSCARs, engineered to pro vide communicat ions over
transcontinental distances for hours at a time.

Send SID membersh ip dues t o AM$AT. r .o. Box 17, Wash ingto n, D.C .
10044 . Life membersh ip is ava ilable for a tax-deduct ib le do nat ion o f S I00
or more, payable in quarter ly insta llm ents If yo u wish .

Phase III satel lite solar cell s may be sponsored for S I 0 each, and
weH send you a certificate spec ify ing the cel ls you are spo nso r ing.

Fo r a ta x-d educt ib le contribution of $ 1,000 or m o re , we 'll
even inscrib e your name on a p laque to be p laced in o rbit
aboard the Phase II I spececrart for posterity, and we'll send
you a repl ica honoring your contribut ion .

Dues and contr ibutions may be charg ed to VISA or
Master Charge. Phone us at (10 1) 488-8649 .

MORSE
(TXJRX)

TRANSCEIVER

Feature.
• ASC II & BAU D OT
• Auto Sync. 1-1 50 WP M
• Microco m pute r In te rfa ce

• Partial Kit -95•
• Full Kit t225•

• Assembled & Tested _295.
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The Incredible
Shrinking Transceiver
- build it on two tiny PC boards

Ray Meriria" K4DHC
606 SE 6 A wnue
Deerflt>ld &ach FL 33«/

' 00

•

Both boards fully assembled.

O ve r the yea rs, a ham's
junk box can sport a

pretty wild assortment of
goodies, and m ine is no ex
cep t ion. M any of the items
are treasu red for the ir sen
t imental va lue. some be
cause they are of the often
needed va riety. and the re
m ainder simp ly because
t hey cost a bunch. In this
last catego ry, I had stored
away severa l Collins me
chanica l filte rs which by
now had been with me so
l o n g t hat I co u l dn 't
reme mber how I had ac
quired them in the first
place. On several occa
sions I had tried to se ll or
swap them, but no takers
had appeared, so I decided
I might just as we ll pu t
them to use.

A Miniature Transceiver
If you are familia r with

my Minicom series of re
ceivers, you know I have a
passion for miniatu rization

and it would seem logica l
th a t the fi lters be used in
somet hing small. The final
choice was an SSB gene ra
tor and receive r combina
tion which wou ld ultimate
ly form the major portion
of a transceiver . The entire
project occupies 2 PC
boards of identical size.
Bot h boa rds a re 3.7" x 3"
a nd ca n be stacked if
desired . The receiver por
t ion is a simp lified version
of the Minicom MK V and
covers 3.5 to 4.0 MHz . The
transmitting exciter sec
tion output is also 3.5 to 4.0
MHz. By adding a suitable
amplifie r, the rig could be
used as is on 75 meters. For
use on othe r bands. addi
tiona l mixers and a c rysta l
osc illator would be used to
he terodyne up to the de
sired freq uenc ies.

Circuit Description
The Collins filte rs from

my junk box are all housed





Fig. 2. Coil winding table. All bottom views.

Recei ver
All the c ircu its used in

the receiver section are the
same as the Min icom MK
V. For those no t fam ilia r
with the DMOS transistors,
su ch as the Motorola
MFE521 used in the rf and
i-f stages, they require a
fixed bias of arou nd 4 volts
on gate 1. This is provided
by the 2 .2k and 4.7k
resistors which form a
divider across the 12-volt
supply. Gate 2 is controlled
by age vo ltage but, unl ike
the regular MOSFETs. need
not go negative to at
tenuate the signal. The
DMOS tra nsistor wo rks
with all positive bias which
simplifies the age . R4 is ad-

output. B is o utput from
the common i-f, and C is
bfo output. Pad D is input
to the filte r. whi le E con
nects 12 volts to the vfo
from the other board 's con
stant 12-volt supply con
nec ted to pads ma rked
12C.

Pads to accommodate a
balancing capacitor if it
sho uld be needed as men
tioned earlier are marked
with small letters. One pair
is a and b. the other c and
d.

Pads marked 12R are fo r
12 vo lts applied d ur ing
receive mode. and 12T
designates a connec t io n
for 12 volts applied during
transmit. Only one pad is
needed; others are spa res .
There is a separa te pad
(12C) for the bfo , however,
and it should be co nnected
to a constant source of 12
volts a long with one of the
othe r 12C pads.

The pad marked TR is
used to co nt ro l the diode
switche s in the i-f strip. A
12-volt level is used fo r
transmit and a ground level
for receive. A TR relay
would normally cont ro l
this line as well as the 12R
and 12T connections . The
bto crysta ls are simila rly
contro lled by appl ication
of either 12 volts or ground
to pad 10.

Of the other numbered
pads, none needs individua l
explanation since the sche
matic clearly indicates
their locations and the
function becomes obvious .

Coils and Transformers
All the transformers are

fabricated from regular
1Q-mm 455-kHz transistor
i-f transformers. 11, T2. and
T4 requi re the ba re parts
only, which means remov
ing the tuning capacitor
and a ll wire from the bob
bin. Carefu lly salvage all
the wire as it will be used to
wind the new t ransformers.

The large winding goes
on first and the link is then
wou nd over the top. T1 , T2 ,
and T4 shou ld be wound as
per the table, making sure

jus ted so that the no-signal
level on the age line is 6
vo lts. The tra nsis to rs will
be working at close to max
imum gain at this value of
bias and a strong signal will
drive th is voltage down to
3.5 to 4 volts. A man ual rf
gain contro l is provided
and would normally be
mounted on the front
panel.

The mixer is an SC3402T
IC which provides substan
tial gain and, as mentioned
before, places a very light
load on the vfo. Output
from the mixer is routed to
t he filte r via the diode
swit ch.

A third SG3402T is used
as a product detector and
feeds the lM380N-8 audio
IC di rectly . Some of the
audio output from the de
tector is fed to a 741 o p
amp where it is amplified
and rec tified to provide a
positive dc voltage whic h
charges the 2Q-uF tantalum
capacitor across its output.
Part of thi s charge is bled
off by me ans of the two
'l-meg resistors and applied
to the gate of the 2N5246
age control transistor . As
the dc level increases due
to strong signals, the tran
sis to r conducts more
he avily and causes the
voltage at the drain to
drop . Since the drain is
connected directly to the
age Iine. rece iver ga in is
dec reased and the purpose
accomplished.

Fi lli ng in the Deta ils
There are some num 

bered pads on the boards
and so m e with letter
designations. These nota
tions a lso appear on the
schematic and shou ld aid
in keeping t he externa l wir
ing straight. The pads
marked capital A, B. C, D,
and E on both boards have
to be co nnected together
in pairs, t hat is, A to A, B to
B, etc . Mating pads are
directly above one another
with the boards properly
oriented and component
side up . Th is a llows stack
ing if desired . Pad A is vfo
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is taken from a 1-turn link
wound over the tank coil.

The 455-kHz signa l and
the output from the vfo are
mixed in an SG3402T IC
balanced mixer. A 3.5
to-4.Q-M Hz output is pro
duced and the vfo signa l is
nulled by means of the 50k
preset trimmer, R3 . The
output transformer. T4. is
fabricated from a st andard
transisto r i-f t ransformer . A
PC pad is provided for con
necting a sma ll variable
capac ito r of 20 to 30 pF
across the coil for front
panel peaking at any fre
quency. A tiny solid dielec
tric type from a transistor
FM radio is ideal for this
purpose.
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I·f Am plifier

The SPOT diode switch
at the input to t he Collins
filter connects it either to
the transmitter mixer or to
the receiver mixer output.
Following the filter is a
l FE T amplifier that stays in
the circuit for both trans
mitting and receiving. Then
comes a second SPOT di
ode switch that routes the
output to a second i-f stage
for receiving or to a mixer
for transmitting. The sec
ond i-f stage uses a dual
gate FET with age applied
to gate 2,

ate. vto. and Transmitting
Mi,e r

The bfo is crystal con
tro lled and operates con
tinuous ly since it is com
mon to both receive and
transm it modes. An SPDT
diode switch selects the
desired crysta l for either
upper- or lower-s ideband
operation.

The vfo tunes from
3.045 to 3.545 MHz. It is
also a common circuit and
operates cont inuously. It is
actually a part of the re
cei ve r sec t io n and is the
same ci rcu it that has been
used in the Minicom. The
common vfo and bfo en
sure that both transmitter
and receiver will be on the
same frequency . Since very
little energy is required by
the mixers, no buffers are
used after the vfo . Output
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Fig. 4. Component layout for transmitter board.

Fig. 3. PC board for transmitter.
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Tune-Up and Checkout
A DPDT toggle switch

can be used for TR switc h
ing by using one sect io n to
appl y 0 or 12 vo lts to the

switc hing since th ey we re
in my junk box a nd a re
made espec ia lly for thi s
use . Regular silicon diodes
sho uld work okay, so don' t
panic. No other remarks
come to mind reg arding
compone nts, so I'll ge t on
with the c heck out.

v
•

0-0

V
%
Q

• ..
" " 0-0

ing this item, use #4-40
screws 1;4 " long. Put a
toothed washer under the
head to allow good co n
tact with the copper . Place
2 flat washers over each
sc rew on the component
side before mounting the
capaci to r. This will leave
enough space to clear the
rivets that hold the com
pression trimmers for the
first 2 gangs .

I used MPN3401 (Moto
rola ) diodes to d o the

o

likewise c ut off pin 4 of
the product detector. The
same goes for pin 11 on the
CA3020.

The 2 trimmer capac
ito rs in series with the bfo
crystals are subminiature
(5-m m) units in case you
were wondering how they
sq ueezed into the space al
lotted to them . Incidental
ly, the exact operating fre
quency for the crystals will
depend on the particul ar
filter used, but this circu it
will pull quite a bit and
allow appreciable leeway
in crystal accuracy.

Note that there are 2
s ilve r mi ca capacitors
acro ss the end s of the
mechanical filter whose
purpose it is to tune the
two tran sduc er coil s .
Va lues will depend on the
type of filter used. For the
F455 Q2 that I used, I had
to install a 91 ·pF capacitor
at one end and a 11Q-pF
capacitor at the other end .

The 3-gang tuning capac
itor is the same one used in
the Minicom receivers and
has a range of approxi
mately 3 to 20 pF per sec
tion . An additional pad
ding capacitor is required
across each of the first 2
gangs. Use 20- to 22-pF
s ilve r micas and so lder di
rectly to the frame before
installation. When mount-

the pinout is correct. Views
are looking at the pin end
o r bottom of the assembly.

For n , carefully break
off the secondary leads
where they enter the bob
bin . This is the sid e with 2
pins. Unsolder the remain
ing wire from the pins and
clean off excess solder.
Since the new winding is
cente r-tapped, you 'll have
to steal a pin from a spa re
assembly and push it into
the exis t ing hole in the
base. The new link is bifilar
wound over the top of the
existing winding and con
nected as per the table .
Ident ify the winding in
some way so you won 't
have trouble orienting the
transformer when mount
ing it on the board. The
new winding goes to the
CA3020 output.

The vfo tank coil, l1 , is
pie-wound on a s lug-tuned
PC co il form . I used a
Gowand a series 7 Velvetork
form which is .209" in
diameter by .625" long. A
carbony l E (red) co re was
used for the s lug. Im
pregnate the winding with
hot co il wax and put a
single turn link over the top
of the pie for L2 .

Construction
I doubt that there will be

any mad rush to dupli cate
this rig exact ly as it sta nds,
but parts of it may be of in
terest to so me readers . I
even debated the need to
su p p ly PC layouts , but
decided they might prove
helpful in some way. Just in
case you do wish to co py
the layout as much as pos
sible, the foll owing infor
mation may be useful.

All resistors, diodes, and
rf cho kes were mounted
hairpin fa shion to co nse rve
space. Miniature low-volt
age ce ra m ic c a pa ci to rs
were used for coupling and
bypass applications. Polar
ized ca paci to rs are dipped
tantalum and re sistors are
1;4 Watt.

Before mounting the
SG 3402T used as the re
ce ive r mixer, cut off pin 6.
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Fig. 6. Component layout for receiver board.

sure both bfo crystals are
working. This concludes re
ceiver checkout .

An a ud io gen era tor
shou ld be connected to the
mike input during tune-up
of the transmitter . Turn R2
to minimum and switch to
tra nsm it mode. Cu rre nt
d rain should be 40 to 50
mils. Connect a scope to
the o utput side of T3. A
piece of discarded pigtail
can be temporarily sol
de re d t o th e pad if
ne ce ssar y to ma ke the
scope connections. With
no audio input, adjust R1
to null out the ca rrier. If
there is sti ll some trace of
rf, tack a mica tri mmer
across pads a and b and
then c and d to see whe re
improvement can be made.
Meas ure the value of the
trimmer at the best setting
and substitute a silver mica
fixed capacitor.

O nce the ca rrie r has
been null ed , turn up R2
and feed in so me aud io
signa l at around 1500 Hz.
Ad just the leve l to a point
just below whe re distortion
occurs as observed on the
scope. Transfer t he scope
to the ou tput side of T5.
Determine the va lues for
the ca pac ito rs th at tune
the fil ter and insta ll them
at t his time. Turn the tun
ing capacitor up to the high
end of the band just below
4.0 MHz and t ransfe r the
sco pe to the transmitte r
o utput a t T4. Shut off the
signa l generator and null
t he vfo sig na l by adjusting
R3. Turn o n the generato r
and adjust t he core in T4
fo r maxim um output. Later
on, a tuning capacitor can
be mo unted on the front
panel to allow peaking of
the ou t put as frequency is
cha nged . That concl udes
tune-up of the transmitter.

I've listened to the sig nal
from th is little rig o n some
of my Minicoms and can
re port that it sounds ex
ce ll ent.

If you w rite, pl ease
remember to enclose an
SAS E if you expect an
answer.•

the sc rews on the 2 com
pression trim mers on the
3-gang capacitor up snug
but no t t ight . Tu rn t he
variab le to full mesh . Con
nect a dc sco pe o r high
impedance voltme te r be
tween t he top of the rf gain
contro l pot and ground .
Switch to rece ive and ap
ply power. Current d ra in
shou ld be between 55 a nd
65 mils. Turn the rf ga in
cont ro l a ll the way down
and ad just R4 fo r a reading
of 6 volts. Disconnect t he
meter and tu rn the rf ga in
to maximu m. Turn up the
audio gain and feed in
some signa l at 3.5 MHz.
Ad just the slug in the vfo
tank coil until the signa l is
picked up. Adjust the cores
in T1 a nd T2 for maximum
output. Run the var iable
capac ito r up to the high
end and feed in signa l at
4 .0 MHz . Pe a k the re
sponse by means of the 2
compress ion trimmers on
gangs 1 a nd 2. Repeat the se
2 pro c ed ure s a s many
tim es as needed to ac hieve
good t racking. T5 can be
peaked o n the no ise pres
ent. If the band is active,
you can connect a n anten
na and li sten o n the air to
verify proper operat io n o f
the receiver . Al so make

x
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FE ~ • GANG I

2~~

: ..c z \

"'0
~ -1... 5 10

~(;).L • \~
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o-1t';;Q

•,. GANG :5

between boa rds lo ng
enough so that each board
can be ha nd le d fr ee ly
while mak ing adjustments.
The coppe r border around
eac h PC is ground and
shou ld be made common
wi th a ll other grounds and
power-supply ret urn .

Connect an B-O hm
speaker and 12-volt power
supply to the rig. Set all
trimmers to midpo in t. Run

Fig. 5. PC board fo r receiver.

TR line and the othe r half
to transfe r 12 volts be
tween the re c e ive and
transmi t circu its . An SPOT
toggle c an be used to
switc h the bfo crysta ls. A
10k aud io gain cont rol with
log taper and a 10k rf ga in
control with li near taper
are the only other items
needed at this time. With
the boards lying o n the
bench, mak e the jumpers
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INT RODUCES
OUR NEW

EXCLUSIVE

-

-
Con tact your favori te dealer

0'
Write fo r brochure .... Ai 2

AHF I ANTENNAS
2814 S. Baywater Ave.
San Pedro Ca. 90731
Phone (213) 831·5444

Dealerships availabl("

• 111 .._.

~"". A d...,...

Common 2 ·4 - 6 and 8 MHl
MARINE

frequ ency coi ls also availabl e

$85.00

2 to 30 MHl Custom Frequency
Coils, made t o Dl'"der

OUR FINEST K IT

only

MOBILE ANTENNA

Radiator. Mast.
10 Meter Adaptor.

and 1 each
75,40.20 and 15

Meter Coils

{Pa rt s may be purchased sepeearetvl

)."GREATER F IEL D STR ENGTH

~GREATER TUNING RA NG E

h A LL NON.cORR OSI V E PARTS

)."ALL T HR EADS U. S.
STANDARD 3 /8 x 24

h MADE ENTIREL V OF QUALIT V
MATERIA LS

• Auto send. '" receive: RTT Y& CW
• Complele hardware & sotlwart.
• Connecls 10 l RS·IOUler ~rt '" Key I

tleadp/lone JIIckl
• 10 muuge memonu · 255 cllar. ea.
• KeyboardlMltler · a1lowllYplng alln d.
• Usu buitl -ill PLl or ultmJl TU.
• Irtcludu lIardwart, u nltte '" manual.
• Marse trJilltr · random 5 Ittter wordl .
• RequiRl le.et I B.lsic '" 1liK RAM.

NEW FEA TURES:
• Auto·number conlUI klye,.
• Inleracti" Graphics .
• AUlD·Tranlmitter control .

Assembled 8< Tested
$149.

• Splrt·screen displ l Y. Full ASR.
• save an lui on cassette.
• M"anl Replay - RCV andlMT ten.
• Milani break openhon . prelmes

butlers.
• WRU · uve on eassette . alJ1omatluly.
• Eucute ellemJl programl . inlerachve

;rlptliCS.
• One·lIme cllts.n insertion.
• Auto 'M numbeR, man,n labels, CR I l F,

CR lupJlftU. I M1R conlrol.
• • Iml. mlnIVes (255 char. ea.) plus

big muuge (up10 mil. RAM).
• Addilional RY, FOI , COmen agu .
• un OUlput Ipu d control.
• B.1 udol (. Ipeedl) plus ASCI (1 10 baud).

He rdwe re/Software IMenuel
Requires lhe $9 9

MBO Ham • PET , APPLE, SORCERER verlionl available .
In'er'ace. Write or Call for Comple te Ca ta lo g. :,,,!!!,!,_

• l- VISo4,

ICS, Inc." fiiiIIIIiiII!iJ
P.O. BOll 518 (S) Keyes, CA 95328 ~

(209) 634·8888 /667 ·2688 Call torma residents
W• • ,• • •~".nClng r. l. p llon, d"'.culh.5. pleu• • ,.p 1 ,~ ,n9 _ add 6-t.lax

Terminating load
resistors from
Dielectric
Dielectric. the leader in supplying the communi
cations industry with RF measuring instrumenta
tion. has 8 wide selection nfTerminatlng Load

Resistors. From 8 5W dry load
..' to 8 50KW heat exchanger type

load. Dielectric has 8 dwnmy
load that meets your power and
frequency requirements. Low power dry loads
a re available up to 150 Watts. Liquid/Air loads
up to 10 ,()()() watts and high power loads -
either direct water-cooled or with heat

exchanger - up to 50.()()() watts. All loads
have 8 minimum VSWR specification of 1.1 :1
(or better) over their rated frequency ranges.

~~ ~~l~~~~~~~S ~1J.~
For the name of your local disbibulot, caD ToU Free~341-9678.

A limited number of distributor locations are currently a vailable; inquiries welcomed.

Gg DIELECTRIC COMMUNiCATIONS ~D2$
A U NI T o e GENERA L S I GNA L

RA.YM:NJ.~04071 • TB... 207-655-4555 · BCJJ.341-96713

M800
DeluxeRTTY
for theTRS-80
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Gtmn Jacobs WB 7CMZ
Ratho/~ 857
Poverty Flat AZ 8j91j

In Quest of Perfect Break-In
- well ... almost perfect

This ;s the finished QSK unit, showing antenna jacks, ugl y
holes, and wooden bas e.

The finished QSK unit from its good side, showing mute
adjus tment, mute-defeat switch (the push-butto n), and
mute and sideto ne binding p osts.

ne xt?" I a sked my self .
"Somebody is sav ing us
new amateu rs a lot of trou
ble by building our trans
mitters for us ,"

That little jewel didn't
work and it didn't have a
manual or a schematic ,
and I didn't have a license
yet, but I went right o ut
and bought a nice brass
key a nd a pa ir of coax con
nectors. A few days later I
la id out thirty-five doll ars
for an Army surp lus Be
348-Q receiver at a local
swap meet. (No t a hamfest.
I had n' t even he ard of suc h
a thing.)

WA7U KB was my " EI
mer, " my encou rage r,

though I intended to . Th is
littl e w idow-mak er, I late r
le arned, was high-vol tage
keyed . When I fired it up, it
knocked me ac ross t he
room as soon as I touched
the key. I took it apart and
let my yen for a personal
radio communica t io ns sta
tion cool fo r fifteen or
twe nty yea rs.

After 1 got out of the
ArmY,2 the yen re turned .
My wife d rilled me in the
code witho ut eve r learn ing
it herself. I bought the fi rst
com rne r c ia Il y-m a n uf ac
tured amateur tra nsmi tte r I
had ever see n o r hea rd of:
an Eico Model 720, for $25 .

" What will they think of

I sent off fo r a hund red
pound grab-box of e lec
troni c goodies . I used on ly
one thing: a filament trans
former to heat the single
filament of that single tube
in my first home-brew re
ce ive r. I wound o ne o f the
coils a few turns too much
(using a cardboard core
from a roll of paper towels),
and , behold! The local
broadcast stations could
be tuned in. A ve ritab le
m ira cl e o n a m a sonite
frame .

Next, from another a rti
cle, I bu ilt a simple tra ns
m itter. No, I didn 't get the
license, and I didn't even
learn the code. But I didn't
break the law, either, al-

PRO LO G U E: Abo u t
twe nty yea rs ago-no,

more-i t was the yea r the
Russian s blew our minds
and our national ego by
putting up their Sputnik 1
-I found an article in an
encyclopedia in the library
at my high school. t The es
sence of the piece was that
just anvbodv could have
his ow n private rad io sta
tion and communicate with
other a nybod ies who had
their own private radio sta
tions. It gave detai led in
st ructio ns fo r bu ildi ng a
one-tube rece ive r. It hinted
at a simple transmitter and
even le t on that one should
get a license before trans
mitting.
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P. O. BOX 11 01
SOUTHGATE. MICH . 48195

PHONE (31 3) 285-1182

HAL-TRONIX

._...._.
HAl·T"-X

1l.f69Y5•-.. --

ClOCK CAW Ava,lable and will Iii aoy one of the above clocks, Raoular
Pric" ... S6 SO .... (W, U .50 -.. -.'" -.. <I......

5iX·1NGfT AlAIM (.lOCK Kil toI homo. campe<. RV. or f 'er<;l--d..y use. Operal"
on 12·..011 AC or OC. and has ilS own 6O-Hl limo base on Ihe board. Compl"t"
wi lh all elec:lronl<: compgnents and l wo-pieca. prlHlrilied PC boarlls , Board
." • • . • I 3" . Complet" wilh S9Nk., and SWI Iches. If oporal ed on OC. I""'. IS
nolh,ng more to buy.·
P'Il(1D"'T $16•• 5
T_I_voll AC li ne COOd for Ir>os.e who wish looperate the clock ' rom 11().vOll
AC. n .•s

SttiPPINO INFORMATION
ORDERS OV ER $1 5.00 Will 8E SHIPPED POSTPA ID EXCEPT ON ITEMS
WHERE ADDITIONAL CH ARGES ARE REOUESTEO ON ORDERS LESS THAN
S15.OO PLEASE INCLUDE ADOITIONAL s r.cc FOR HANOLING AN D MAILING
CHARGES SENO SASE FOR FREE FLYER

6-DIGIT CLOCK • 12/24 HOUR
COMPLETE KIT CONSISTING OF 2 PC G lO PRE-DRILLED PC BOARDS. 1
CLOCK CHIP. 6 FND 359 READOUTS. 13 TRANSISTORS. 3 CAPS. 9
RESI STORS. 5 OIOOES, 3 PUSH ·B UTT ON SW IT CHE S, POWER
TRANSFORMER AN D INSTRUCTIONS
DON'T BE FOOLED BV PARTIAL KITS WHERE YOU HA VE TO BUY
EVERYTHING EXTRA.
ntK l D AT ••••• •• •• ••••• •........••.• ••••••••••••••••••••.••.... . 511 .9S

TOUCH TONE DECODER KIT
HIG HLY STABLE DECODER KIT. COMES WITH 2 SlOED. PLATE D THRU AN D
SOLDER FLOWED G· l0 PC BOARD. 7·~7's. 2·7402. AN D ALL ELECTRONIC
COMPONENTS, BOARD MEASURES 3'1• • 5'1. INCHES. HAS t 2l1NES OUT.
ONLY $)9.95

OELUXE 12·8UTTON TOUCHTONE ENCODER KIT utiliz,ng the new ICM 7206
ch 'p. p,ov'lles both YISUAL AN D AUDIO inllicallons' Comes w,th ,ts own Iwo·
tone anOd"ed alum,num cabinet. Measures Only 2 3/4 x 33/4". Comple!e w,th
TOUCh-Ton" pall , board, c rys!al, Ch'P and all necessary compon enlS 10 Im,sh
Ihe kit
PRICEO AT. . . . .. • • • •...... . ............ . . ..... .... .. ....•........... $29,95
For those who w,sh 10 mounl Ihe encoder ,n a hand·he ld unit. the PC board
meaSUfes only 91 t 6" x t 3/4" ThiS part'al kIt with PC board, CfySt al. Chip and

~~,;,&'o"ti~: $14.15

Au:unnl_MlMOIT On iON KIT THIS ACCU KEYER MEMORY KIT PRO
VIDES A SIMPLE, LOW COST METHOD OF ADDI NG MEMORY CAPABILITY
TO THE WB4VVF ACCUKEYER WHILE DESIG NED FOR DIRECT ATTACH·
MENT TO THE ABOVE ACCUKEYER, IT CA N ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY, 516.95

A(CUn n l (KIT) THI S ACCUKEVER IS A REVISED VERSION OF THE VERY
POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JA MES GAR.
RETT. IN OST MAGAZINE ANO THE 1975 RADIO AMATEURS HANDBOOK
$16.95

ACCUllnl_ Ml MOIJ o enoe KlT_ TOGETHER ON LV s sr .ee

COMI'l[TI IUTS: CONSISTING OF EYERY ESSENTIAL PART NEEDED TO
MAKE YOUR COU NTE R COMPL ETE HAl~A 7·01GIT COUNTER WITH FRE·
QUENCY RANGE OF ZERO TO 600 MHI FEATURES TWO INPUTS: ONE FOR
lOW FREQUENCY AN D ONE FOR HIGH FREOUENCY; AUTOMATIC ZERO
SUPPRESSION TIME BASE IS 1 0 SEC OR .1 SEC GATE WITH OPTIONAL 10
SEC GATE "'Y"' ILABLE "'CCUR"'CY ,,001% . UTILIZES l ().MH, CRYST"'lS

"'"COMPLETE ItIT......•..•....••••. . ..•••••._ Sl 2i
HAL. JOOA 7·DtGIT COUNTER WITH FREQUENCY R"'NGE OF ZERO TO JOO
MHI FEATURES TWO INPUTS ONE FOR LOW FREOUENCY "'NO ONE FOR
HIGH FREQUENCY. AUTOM"'TIC ZERO SUPPRESSION TIME BASE IS 10SEC
OR I SEC G"'TE WITH OPTION"'l 10 SEC G"'TE "'Y"'ILABLE "'CCUR"'CY
" 001%. UTILI ZES lo- MHI CRYSTALS PPM.

COMPLETE KIT...•...................... .......... . ...........••.••. SHit
HAl · SOA 8-DIGIT COU NTE R WITH FREOUENCY R"'NGE OF ZERO TO so
MHz OR BETTER AUTOM"'TIC DEC1MAl P01NT. ZERO SUPPRESSION UPON
OE M"'ND FEATURES TWO INPUTS ONE FOR lOW FREQUEN CY INPUT. "'NO
ONE ON P"'NEl FOR USE WITH "'NY INTERNALLY MOUNTED HALTI'IONIX
PRE·SCA LER FOR WHICH PROYISIONS HAYE ALREADY BEEN MADE 10
SEC AN D I SEC TIME GATES ACCURACY :t001 % . UTILIZES I ().MHI
CRYSTALS PPM
COMPLETE KIT..•••••....•.•.............. ............ ........•••..• SlOIl

PRE·SCAn . IUfS
HAllOOI'.L •..•. •• .• .•• .• . .••.•..•••••• . .•.•• .• .• . . SI 9 .9S

IPre-droned G tO board and all component s)
HAL JOO AlI'.E...• .• ..•.•.. ..•..•••••.• .•. .••.•.• .• • S14.9S

ISame as aDove w,th p,eamp>
HAL 600 I'.E.• .•• .•.• •• •••••••.•• .•• .•• . • . •• .• ..•.•.. SJ4 .9S

IPre-d"lIed G tO flOa,d and all components)
HA L600 AII'll..••••••••••...•..• . .• .•• .• . .• .• . .• .••• SJ9.9S

1Same as aDove but ""tt. p'eampl
•

!RL
700 Ta ylor Road

Columb us, Ohio 4J230
(614) 86 4- 24611

Con ti nuously ild jusla ble
s hi ll f rom 100 to 1000 H l .

Writ e for details . Vi s a and
Mas ter C ha r g e a ccep ted .

Video oper at ion avaifable .
Interfaces microcomputers .

We can in sta ll yo ur Xi t e x
SC T-IOO board in side. too

MacleEasy.

Uses either 170 volt , 60
Ma. or RS - 23 2 loop s

Decision level correct ion
improves select iv e fadin g

Stops aRM with se lecta ble
SS or 100 HI . f ilte r s and
two tone limiterJess o pe r a t io n

IOl\(oh,mhu, ( lh,,,

5449.00
",,',nil '0110<1", ,..-I n, .....,

tM rm 1!! ,no cc.pro.ms(" technology , you
need t he FS K 1000 d~rnoduliltor, C,)n't be octcoo.eo because
its d esign, compu ter- gr~e parh . and modern technology
offer land line copy over radio c ir c ui ts.

~ ...

To really master eeoc.get Pickering Ccoe Master instruction
tapes. They're easy to use. easy to learn.complete and reliable.
But don't just take our word tor j. ask any ham. Or order a set
and see for yourself.

CM·1 Novice. A complete course with 5, 7 and 9 WPM eeoc
grouppractice.

CM·1 Ih General. No instruction, just practice, V2 hr. atll WPM.
1 hr. at 14 WPM and V2 hr,at 17 WPM. Tape includes cooed groups
and straight text

CM-2 Extnl Cia... Mostly straight text, some groups. 1 hr. at
20 WPM. V2 nr.at 25 and 30 WPM.
All courses are two hours long and come WIth key sheetstor
checking problem areas.

To order. send your check. money order. Master Charge or Visa
number (along with card expiration date) to Cooemaster. Specify
numbef and quantity 01tapes desired Tapes are $7.95 each.
!'NO lor $14. and three for $1 9,Also specify 7" reel or cassette.
We'lI sene your tapes post paid by fourth class mail. First class,
Canada and Mexico orders. add $1 per reel. 50¢ per cassette,
To ader by phone. call (401) 683..Q575.
R I residents.add 6%
sales tax.

Pickenng
Codemaster Co..
P.Q. Box 396 D.
Portsmouth. RJ
02871

Pickering Codemaster. Your key to code.
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lays set to operate a very
small fraction of a second
apa rt. When you close t he
key, the first relay should
change the antenna from
receive to transmit and
th e n th e seco nd re la y
shou ld key the tra nsm itter .
When you open the key,
the second relay shou ld un
key the t ra ns m itte r a nd
then the first rel ay should
change the a nte nna from
tra nsmi t to rece ive . This
way, there is no rf flowing
in the rel ay contacts while
they a re opening and clos
mg.

Here is the precious se
cret t he Gu ru up on the
high mounta in peak in
Nort hern Ind ia imparted to
me, a nd now I disclose it to
the world . (Actua lly, it has
been disclosed to the world
many times befo re, in ama
teur rad io magaz ines, engi
neering texts, elec tronics
magazines, the Toymakers
Journal, handbooks, letters
to the editor, over the air,
and under the co unte r.)

You can delay the open
ing of a rel ay by putting a
d iode across the coil so
that t he induct ive ' kick'
when the curre nt is shut o ff
has a pl ace to go; it goes

,0,. ' I$£t OOlO _ ( U Y
L "--~ IDU An D A, t '0I01

'''~At

Fig. 1. Schematic d iagram of break-in unit. The diode
a cross the first relay delays its release; the capacitor across
the second relay delays its action. Parts values are not
critical. Contacts are shown with relays ncr energized.

no t-so-nea t rows a ll ac ross
my back ya rd . There are
lots and lots of noisy, o ld
fashioned re la ys in MY
junk box.

It seems t he p roble m
wit h rel ays is that t he con
tacts cannot handle nea rly
as much cu rrent when they
are o pening and closing as
when they are alre ad y
closed. Spa rks fly. Metal
melts, o r even vaporizes .
The contacts get rough, pit
ted, ox idized, non-conduc
t ive. They may even weld
t he mse lves togethe r. But if
t he current does not flow
except while the contacts
stay closed , tho se nasty
things don ' t happen. (Un
less, of course, you have a
lot of current flowing.)

If you key the energiz ing
co il o f a DPDT relay and
have o ne set of contacts
key the transmitter and t he
othe r set c hange t he an
tenna over from the rece iv
er to t he transmitte r, pre tty
soon you fry the anten na
change-over contacts be
cause the fina ls a re still
putting out when the an
tenna connect ion opens a t
t he e nd of eac h dit or da h.
Spa rks fly, e tc.

You re ally need two re-

The next summer I found
out about hamfests. and I
went to the o ne a t Flag
staff . I bought a Johnson
Viking Ranger beca use it
had a bu ilt-in vfo. This
tra nsm itte r d idn ' t work,
e ither, but it had a manual
a nd schemat ic. In fa ct, it
had two manual s-both
for the Ranger II. ! took o ut
t he modulator and built in
a T-R switc h just lik e the
other T-R sw itc h. It didn't
work q uite like the other.
In fact, it didn't work at al l.
I built two or three differ
ent kinds, following maga
zine articles and friendly
advice. They didn't work
either.

Back to the o ld knife
sw itch. Back to turn ing the
receiver gain way down to
tr an smit and turning it
back up aga in to rece ive .
Back to lo st Q SOs.

Back to reading about
ham instead of doing ham.
I bought a big pile of 73s
and other amateur maga
zines second-hand and
spent a lot of time read ing
thern .a There a re a lot of a r
ticles in the back issues
that a re wo rt h re ad in g.
Some of them tell how to
cha nge from transmit to re
ce ive without ha ving t o
t hro w half a d o z en
sw itches . Some of them
te ll how to do it without us
ing noisy, o ld-fas hioned re
lays. I laid out about a
day's wages for PNP tran
sistors in bliste r packs and
proceeded to ga ther t he
other components . The day
before the tra ns istors came
in the mail , I finally fou nd
what I was looking for a ll
along: How to d o it with
those noisy, o ld-fashioned
relays.

Now, I had never lost the
love of surp rises eve r since
that hu ndred-pound grab
box twenty yea rs before,
and sometime along then I
started buy ing two-ton
grab-pi les fr om De part
ment of Defense Surplus
Sales.e Therefore, I had a
ve ry respectable junk box.
It's about four feet deep in

my te a che r. I became
WN7CMZ. I was lega l. I
cou ld transmit. At last. And
with such modern, up-to
date, ready-made equip
ment as I could not have
imagi ned to exist a short
time before .

l o ok out , wo rl d!
WN7CMZ is about to tran s
mit! Plug in the crysta l. Fill
out the logbook headi ngs.
Warm up the tubes . Trans
tabulate the frani stan. Bor
row W7KWj's sw r meter.
Prune the dipole to the last
half inch. Pull up a chair.
Throw the knife switch to
" rece ive ." listen. Throw the
kn ife switch back to " trans
mit." 4 ... 3 ... 2 ... 1 . ..
TRANSMIT!!

YEEOOUUPYIP YAA RRK
YIP- WOOO P YEAA A P
YIP WAAAZHP ...

"Mercy sakes , good bud
dy! My nice new rece iver
has gone to the happy
hunting ground." It hadn't.
When I threw the antenna
switc h back to " rece ive,"
the WWII surp lus rece iver
made those beautiful sea
doub le-you sounds agai n.

I asked a lot of questions
and listened to a lot of an
swe rs and bought a book
about amateu r radio a nd
stud ied it. I bu ilt an e lec
t ron ic t ra nsmit -rece ive
switc h right inside the trans
m itter and t hought I was
the only ham in the world
smart enough to do this,
see ing that my cookbook
type in struction s he e t
showed it on a separate
c hass is w it h a separate
power supply.

I bought anothe r rece iv
er. It was bigge r a nd pretti
e r th an the BC-348, but it
had no ma rk ings at a ll, so I
cou ld never te ll anyone
just what I had . Anyway,
with this handy combina
tion I could transmit by
pushing the key d own and
li sten by letting it up again .
The receive r overloaded
ve ry nicely and me rely
woofed and grun ted when I
transmitted, and I actua lly
made a few contac ts
so me of them out-of-sta te.
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that it is too complicated ,
too ug ly . .. maybe a sing le
re lay would do -an open
frame re lay whe re I cou ld
get at the contacts and just
bend them a little so that
one co ntac t makes before
another. let's see, a triple
pole, doub le-throw relay
.. . and build it right into
the transmitter .. . quiet it
with spo nge rubber, maybe
. .. hmmm . . .

I can see now that th is is
not the final chapter of
" Q ues t." In fact, it is all
pro logue .•

Footnotes
1. Book of Knowledge, 1957,
Vol. 14, p. 5183.
2. The United States Army, De
partment of Defense , Washing·
ton , D.C.
3 . Lockheed Amateur Radio
C lub , 2814 Empire Ave . ,
Burbank CA 9 1504.
4. DoD surorue Sales, Box 1370,
Battle Creek Ml 49016.
5. These values were found by
experiment , and are good on ly
for my particular combination
of vintage equipmen t.

• Adjustable jeweled bearings,
• Tension and contact spacing

fu lly adjustable.
• Large , solid, coin silver contact • Lifetime guaranteeagainst

points. manufacturing defects,
• 2'11 lb. chrome plated steel • Registered serial number.

base rests on non-sue feet. • Vibroplex@Qualitythrough-out.
• Top parts designed from our " Standard" model withwrinkle

world famou s finished cast iron base available
Vibroplex@"Original, " for $49.50,

Available at your dealers or throughthe fa ctory,
Send check. money order, or use your VISA or
Master Charge. We pay all shipping cha rges
except on orders outside the conti nental U,S.

Seeyour dealer or wrile lor tlterafure onall our world famous line 10:

The Vlbroplex Company. Inc. ....V:l4

P.O. Box 7230 416 fore Sl. Portland. Maine 0411 2

Or call: 12D11115-1110

Vib~Keyer
"deluxe"

$6500

horrid WAH-YOOP sound
wh e n they are c o py ing
co de , e specially whe n
they're copying the ox
ha m' s ca lls ign. The la st
thing I've done (so far) to
th is thingie is to add the
" spot" switc h and a seco nd
var iable resi stor across the
receive r-mu te contacts of
the f irst retav.s By c los ing
that switc h, I can hear the
trans mitter vfo and zero
beat t he guy who's ca lling
CQ before turning on t he
fi na ls. By opening it, I can
hear myse lf se nd without
ripping my speake r co ne
and my eardrums . And t he
re lays take care of cha ng
ing the antenna from the
t ran smitte r to the receiver
and back and tu rning the
gain up and dow n as fast as
I can key.

No. I haven't achieved
Nirva na . Pardon me, I mean
perfect break-in . But I have
had ma ny re laxed , satisfac
to ry co mmunicat io ns since
I built th is thing . Now that I
write this, it occurs to me

that count are just st ick
e ns. and there's t ha t big ca
pacitor that's mere ly taped
onto the side of a re lay .
There's no pane l, and wires
stick out of eve ry side ex
cept the botto m. But it
works. And I d id it my way.
No o ne e lse ever had a QSK
un it just like this one.

You're sma rt . You 're
careful. You can make a
better, prettier one.

About those noisy, o ld
fas hio ned relay s: They
clack, clack, clack . Transis
tors don't . When my super
stab le ant ique trans mitter
vfo d ri fts so fa r that I can
not hea r my own se nd ing
on my super-stable antique
re ce ive r, I can still hea r my
se ndi ng, afte r a li mi ted
fashion, in the clack ing of
the re lays.

These good gove rnment
relays have extra sets of
contacts a nd they are use
fu l, too . Hoo k up o ne set as
a mute a nd side tone con
t rol. (See Fig. 1.) This t hing
wo rked the fir st t ime
a round . (That sho u ld prove
the re is no thi ng critical
about it) The re ceiver was
sile nt w hen the transm itter
was keyed, and it came
back to life instant ly when
the key was raised . I ac
tua lly made a co ntact o r
two that way before I tore
into it to make improve
ments.

In order to hea r the sig
nal on the receive r, it can
not be altogether muted .
(Tha t's because I never got
arou nd to bu il ding tha t
s ide to ne osci llato r.) The
diagram shows a variable
resistor across the receiver
mute co ntacts of t he first
re tav.s It is there to adjust
the loudness of the trans
mitte r as heard in the re
ce ive r. Now I cou ld hea r
myse lf se nd, but cou ld not
zero-beat t he t ransmitter
to the incomi ng signal with
out se nd ing o ut a fu ll
strength signa l. It is a " no
no" to twiddle the vfo d ial
a round with the fi nal s
tu rned on. It aggravates a
lot of people to hea r t hat

through the diode and back
a rou nd t he c o i l, a nd
around and a round it goes
unti l it gets ti red of going
arou nd and just lies dow n
and qu its due to the re si s
tance of the circuit This
holds the relay closed a
long time-maybe a thou
sandth of a second . When
it fina lly, at long last,
opens, a mi ll isecond o r so
later, one ho pes that the re
is no c urre nt left at t he con
tacts to bu rn them up and
weld them together. If you r
re lay opens too slowly to
su it you r purpose, put in a
few Ohms of resista nce .

You ca n delay the clos
ing of a re lay by putting a
capac ito r across the ene r
gizing co il. Whe n the cu r
ren t co mes to close the re
lay, it has to charge the ca
pacitor to a certa in extent
befo re it can close the re
lay. The delay is co nt ro ll ed
by the capacity. This delay
lets t he other rel ay close
and cha nge th e antenna
ove r to " t ra nsmit" before
the t ransmitte r is even
keyed . (See Fig. 1.)

This is not a sec ret, not a
new breakthrough. But it
was new to me. And very
interesting. I went looking
th rough my rows of su rplus
electronic sc rap.

The re was an aluminum
chassis, about the ri ght
size, and it took me on ly
half an evening to get t he
goverment parts off it so
that I cou ld put my parts
on it There were the re lays,
of cou rse , and a filament
tra nsformer with enough
winding to put in se ries to
get enough vo lts. There
was a solid-state rectif ier
bridge, a diode, and lo tsa
co nnectors. No two parts
came off anyone chassis in
my junkyard; oops, pardon
me. I mean junk box . Never
bought a thing for this proj
ect

We ll , yes, it looks kinde
fun ny, and the re are holes
in the chass is with no parts
in them and c ircuit label s
fo r ci rcuits t hat a re n't
there any more. The labels
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Prices in this catalog subject to change
without notice. Prices good only
while supply lasts.

KENWOOD TS·180S HF transceiver
With Digital Frequency cont rol with 4 memories & manual
scanning, al l solid state , 2llOW PEP SSB/1f1JW DC, 160-10 meters,
WWV. adaptable to 3 proposed bands, microprocessor, IF shift ,
noise blanker. RF AGe , Dual AIT (VFO & memory llix) ,SSB,CW, &
FSK, 13.8 vee operation.

1149.95 Li" c," ,~ ".0"

TEN-TEe
Omnl 0 Series B HF transceiver
Totally solid stale. 200W all bal"Kls with 50 ohm load. Covers 160
thru 10 meters. Features digita l readout. VOX and PTT, 4-posltlOn
eW/SSB l,l ter, 8 pole crystal mtee. crystal calibrator, notch hlter,
zero beat swi tch SWR bridge, adjustable sieetc oe. operates on 12
VDe for mobile . Power supply required for fi xed station.

1119.00Li"C.'"O,0.01O

YAESU FT·901 OM HF transceiver
An all mode HF total communications system. Freq. coverage: 160
Ih ru 10 meters, 200W PEP, RF speech processor, built- in VFO,
reject tuning , variable IF band width tuning , LED Iraq. display with
memo ry. bui lt -i n Curt is Keyer. 6146 linal lubes, AC/OC power
supply built-in audio peak lreq. tuning.

ORDER
NOW!

DRAKE TR/DR7 general coverage
digital RIO transceiver
Covers 100 thru 10 meters, reception l rom 1.5-30 MHz conhnlKlUs,
0-30 MHz with optional Aux-7, modes: USB. LSB, CWoATTY, AM,
true passband luning, RIT, built -in RF wallmeterlVSWR bridge,
5SB 250W PEP, CW 25OW. AM BOW. Power supply required lor AC
operat ion . P5-7 120I240V power supply available.

1395.00Li"C'"'O'0.0'8
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DENTRON
GLA·1000
IIn..r ampUller
Freq coverage 80 to 15 meters, cove",
mosl MARS treq.. RF drive: Max . 125,
power consumption: 117 VAC 50/60 Hz
12.5 Amps, factory fused al15 Amps, 234
VAC 50/60 Hz 7 Amps. DC input: 1 KW
CW and 1200W PEP SSB, Final tubes:
40-50A tubes (6L06l·

379.50 List. Call for quote,

":D'. '., ,
, .

• • •

OENTRON Jr. Monitor
Featuring' continuous tuning 1.8-30
MHz. forward reading relative output
power meIer. 300W power capability .
built-in balun, mobile mounting bracket,
ceramic rotary switch 23 position.
capacitor spacing 100011, antenna
inputs; coax, unbalanced. random wire ,
balanced feed ling.

79.50c."tad.y.

DENTRON
DTR-2000l
2000W precision
linear amplifier
A proven and tested precision linear amplifier. fealures a
Broadcast proven 8877 lube. Iraq . coverage 160 Ihru 15 meIers,
covers most MA.RS treq., modes : USB. LSB. CW. Any. SSTV.
power requirements: 234/117 VA.C 50/60 Hz, AF drive power
125W max and 65W AMS min for 1 KW DC input. 1.8-21 MHz
2000W PEP

1199.50 List. Call lor quote.



KLM KT-34 trl bander
20, 15, and 10m anlenM
Frequency coYetage: 20. 1 • and 10
meters. Gain: 7 dB V$WR: beller than
1:51 , feed impedance: 50 ohms un
balanced. no. of elemenls: .. on eaCh
band. power rating: 4KW PEP. w ind erea
B sq. ft .• wind survi",al: 100 mph. turning
radius: 15'. boom length: 18', longest
etement: 24 ' ,

349.95 list. Call lor quote

HY-GAIN TH6DXX
trt-beam anlenna
20, 15. and 10 meters. average gain 8.7
dB. Irent to back ratio: 25 dB, $ WR 1M '
than 1.5:1 on aU bands, boom length: 24
ft . longest element: 31.1 tt.. turning
radius: 20 ft. , surface area: 8.09 sq. ft.,
2OOOW PEP, balun BN-86 recommended.

329.95 List. Call lor quote.

CUSHCAAFT
ATV·5 HF 5 band
verilcal anlenna
Wide oPerat ing bandwi dth
2:1 $ WA "bandwid th with 50
ohm leadline is 1 MHz on 10
meters. more than 500 KHz
on 15 and 20 meiers, 160 KHz
on 40 meters, and 75 KH z on
80 meters, Resonance can be
adj usted CW or sse. Coaxial
connector texee PL-259. Hgt.
293 inches, 2000w all ba nds.

109.95""
Call lor quote,

CUSHCRAFT
AAX-2 VHF
2m FM ..,Ienna
An omnidirectional antenna
w ith 2 half-waye-Iength radi
alan in phase with an eighth
wave malch ing stub and a low
angle of radiation. Irs tUn&
able oYer a broad frequency
range & matched to a 50 ohm
feed line. Freq . coYef"8g1l 137
160 MHz. 2:1 VSWR less than
3 MHz. length: 11r. power
rating: 1000w.

39.95c,"too.,



c. W. Andreasen N6 WA
PO Box 8106
Van NIIYs CA 9/409

The Amazing Audio Elixir
- this limiting amp is a cure-all

Fig. 1. Audio-limiting amplifier diagram. (This diagram is
supplied with printed circuit boards.)
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justable from no output up
to about 8 vo lts peak-to
peak. You are, no doubt,
asking what it is used for.
let me desc ribe a few uses
which will get you r mind
working a nd then you can
take it from there.

each tone group to remove
any twist o r imbala nce in
the tones. How abou t a
speech processor? Use this
un it in a fast-age mode and
d rive t he input to your SSB
rig at full level all the time.
Another use might be as a
" l ine a r clipper" in a
modulator. Drive the unit
be low the po int where the
outp ut limits , and if the
signal th rough it gets too
high, t he limite r cuts back
and won't al low excess au
dio to pass. The advantage
of this unit over normal
clippi ng methods is that
this unit does not clip, and
th us it does not add clip
ping d istort ion. Enough of
these ideas . l e t's go o n to
see how it works .

How It Works
See Fig. 1. U1 is an op

amp and is simply a gain
block. The gain of U1 is set
by the values of R4 and R6.
As shown, the amplif ier is
set for a gain of about 200.
The output is sampled by
0 , CRT, CR2, and C4. Thi.
network produces a d c
voltage directly related to
the ac (aud io) output of the
amplifier. This dc level is
fed to the gate of FET Q1,
which is an inexpensive
Motorola MPF111 . This
FET is not critical and any

tween the phone line and
the transmitter and you
will a lways be able to hear
the person o n t he phone at
the norma l level.

For you computer buffs,
ta ke t his unit and put it be
tween the output of the
tape recorder and the to ne
input to you r interface un it
a nd get constan t level s
even as the tapes age . My
2-mete r SSB rig does no t
have age in it. Whe n 1 have
t he vo lume high enough to
he ar a DX station and a
loca l comes on, the level
c hange inverts my speaker
cone and my chair (with
me in it). I lifted the wi re
from the top of the volume
con tro l and placed o ne of
these units between it and
the vol ume control. Now
a ll the stations come out at
the same level, at whatever
leve l the volume control is
set, and there is no more
ear damage for me.

I know of one person
who set up a room micro
phone and used this unit to
record anyone talking in
the room without moving
the microphone or hav ing
to ride the tape recorder's
input control. With touch
tonet'e-tvpe signals, place
a group splitting filter in
front of two of t hese units
and independently level

:bt4
ell' T'~'".,,4 ,;,

•
"'.,

In a re peater system, a
tone decoder is used for
cont ro l. The tone decoder
works best with some pre
cise inpu t level , and t he
use rs a re always twe aking
the pad level s to make
thei r pads wo rk the system
reli abl y. Drop a n a udio
limi ting am plif ier between
the receiver and the to ne
decoder and t he prob lem is
gone. Another use is in an
autopatch system. Put one
of t hese littl e un its be-

"',~,

"

Back in the days of the
Old West, there were

groups of trave ling sales
men who sold snake oil and
other cure-ails . The claims
made by these people and
the ir medici ne shows were
that if you bought thi s
wonder elixir, it would cure
anyt hing that ai led you .
Here is a modern-day elec
troni c ci rcuit whi ch will
"cure all that ails you." The
circuit presented here is a
gene ra l-pu rpose amplifie r
which can be used to solve
many prob lems and in
crease the performance of
many a ud io c ircuits. The
unique feature of this am
plifier is that it will take an
input of 100 mV to 10 V
while the o utput level stays
the same. The output is ad-

"'.'
"',~.



Parts List

Description
TLOBl BiFET op amp
MPF111 FET
lN914 signal dioc:le
470-0hm, V. -Watt. 5% resistor
10k, 'Io -Watt. 5% resistor
l OOk, V.-Watt. 5% resistor
560k. '/.·Watt, 5% res istor
10k pot , multi-turn variable res istor
. t -u r myrarr capacitor
1-uF electrolyt ic capaci tor
1o-uF electro lytic capacitor
PCB

eq uiva lent FET will do. R1
and R2 form a vo ltage di
vider which is used to bias
the FET so urce and the op
amp inputs at a point ex
a ctly one-half way be
tween the power su pply
voltage and ground. C1 en
sures that the bias point is
at ac ground. With no de
tected voltage from C4 to
the gate of Q1 , the gate of
Q1 is at ground , which is
negative to the source, and
the FET is in a " p inc hed
off ," o r nonc onduc ting,
cond ition.

Th e inco m ing s ig na l
comes in through R7 and is
amplified by U1. The o ut
put is detected and the dc
vo ltage is fed back, wh ich
lifts the gate o f Q1 from
ground and Q1 starts to
conduct. As Q1 conducts
more and more, it shunts
the input signal away from
the o p amp input. R7 and
R5 act as a voltage divider
and, with the FET, R5 acts
as a variable resistor. The
combinat ion acts as an eJec-

tronically-operated pot,
with the " w ipe r" con
nected to the in put of the
a mpli fie r. Once the detect
ed output reac hes a certain
level. it will cut back the in
put signal and not allow
the output to go any
higher.

The purpose of C2 is to
block the bias voltage from
goi ng out the input. R8 is
used o nly to te rm ina te t he
inp ut and should be a
value that the driving ci r
c uit wan ts to see. It can be
any va lue because it has no
effe ct on the ope ra tion of
the ci rcu it. Since U1 is a
closed- loop ampl if ier with
a fixed gain, the output will
drive anyth ing as long as
the output capa bilit ies of
the op amp a re no t exceed
ed . Even though there is
some c irc u it loadi ng, I
have even driven sma ll
spe ake rs with this unit and
obtained output volume
which was usable for test
ing purposes. The amplifier
is protected so you do no t

need to worry about dam
age .

This unit is de signed for
12-volt operation, whi ch is
nea r its lower operat ing
voltage limits. The voltage
is not critical, and as lo ng
as the voltage limits of the
ca pacito rs are not exceed
ed. it will work over a wide
range of voltage. The lowe r
limit is 12 vo lts a nd the up
per li mi t is greate r t han 30
volts . If different age re
lease t imes are des ired,
t he va lue of R3 may be
c ha nged. The larger the
va lue of R3, the longer, o r

Designation
U1
Q1
CR1. CR2
R4
A1 . A2. AS
A5.A6,A7
R3

R"
C2
c i , C3, C4, C6
CS

slower, t he recovery time
of the am plif ie r. W he n
used as a n age. it has a fast
attack time and a fast
decay wi th the values
shown.

In conclusion, this arti
cle was meant to be mostly
an idea article and de
scribes a building block
whic h I have found to be
ve ry useful. Circu it boa rds
may be obta ined from the
a uthor for $3.50 eac h and
are to p-qual ity glass-filled,
d ril led boa rds with silk
sc ree ned parts layou ts o n
the su rface. _

Cty.
1
1
2
1
3
3
1
1
1
4
1
1

BRODIE ELECTRONICS COMPANY
2537 Ed gewoo d Drive .... 6.2

Moore. Okla. 73160
405-794-0406
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I SENIOR CITIZENS DISCOUNT §
~ §
X §
~ SENIOR CIT IZEN WE ARE DECLARING WAR ON INFLAT ION & HI GH PRICES. R
S WE FEEL IT'S TIME WE HELP THOSE WH O CAN LEAST AFFORD THE UPWARD §
~ CLIM B OF RISIN G PRICES. STARTI NG THIS MONTH AND EACH THERE AFTER 8
§ WI LL BE SEN IOR CITIZEN DISCOUNT DAY AT BRODIE ELECTRON ICS. IF YOU
§ ARE 60 YEARS O LD O R O LD ER WE WI LL GIVE YOU A SPECIAL DISCOUNT ON

I
ANY PURCHASE FROM OU R STORE. ALL YOU NEED FOR THI S SPECIAL
SAVINGS IS A VALID IDENTIFI CATI ON.

S MAIL US PROOF YOU ARE A SENIOR CITI ZEN AL ONG WITH WHAT YOU
§ DESIRE AND WE WILL BY RETURN MAIL SEND YOU YO UR SPEC IAL SENIOR
S CIT IZ EN DI SCOUNT SAVINGS QUOTE.
~ CHECK PREVIOUS 73 MAGAZINE ADD S FOR OUR LINES OR JUST WRITE.

I
~
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No More Rotary Switches!
- gadget freaks will love these solid-state replacements

Fig. 1. Tw~posirion rotary switch eliminator.

togg le, with the Ql o utput
fed back into the 0 input,
is that for every 0 to 1 tran
sition on the clock input,
the Q output cha nges, and
then rema ins at that value
until the next positive go
ing clock pul se comes
along. This means that it
has two stable co nd itions.
If the Q output was at a 1
leve l, then a single push of
the button would change it
to a O. The next pu sh would
se nd it back to a 1 . The Q
output does the same, but,
of course, is of the oppo
site pola rity .

As each of these outputs
assumes a 1 leve l, it will
turn on its LED driver, the
75492. The 75492, which
has six drivers per package,
is a power amplifier to sup
p ly the cu rre nt require
ments of the LED. The LEDs
current is lim ited by a resis
tor whose va lue will be de
termined by the supply
vo lt age and the desired
cu rrent. A reasonab le fo r
mula fo r suc h ca lcula t io ns
is given in Fig. 1.

Speaking of powe r,
CMOS works fine on 3-15
vo lts , but the 75492 , a bi
po la r device with CMOS
compatible inputs , is limit
ed to 10 volts . Anyway,
whichever one of the out
puts, Q o r Q, is at a 1 leve l
will cause the 75492 driver

e

CIlU(~T

~' '''''MG......
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high transitions to clock
the counter. The co unte r is
a 4013 Ootype fI ip-f fo p
wired as a toggle . It div ides
the incoming clock fre
quencv by two and tran s
fers data from the D input
to the Q output on the posi
tive edge of the clock
pu lse . Each push of the
button pu ts a low to high
signal a t the clock input.
With CMOS, these leve ls
a re essentia lly ground and
the supp ly vo ltage. We will
ca ll these low and high
level s "0" and "1" for cla ri
ty.

The characteristics of a
D-type flip-flop wired as a

UD
INO/ CA r-OR

,
'0 .. ~

' ~ ""TS

./

COOoT ~OL GAt ES
UI2 , .. coo.

you would pay for a new
rotary switch, but the main
attraction is that it makes
that "e lect ronic wombat
finder" of yours a real eye
ca tc he r that is fun to use.

The devices described
here a re primarily CMOS,
because I am a devoted
CMOS fa natic . With proper
attention to the pertinent
pecul ia rities, howeve r, any
other logic fam ily w ill
wo rk wel l.

A two-posi tion, two-deck
ro tary sw itc h elim inato r is
shown in Fig. 1 . The switch
port ion of the circuit is a
se t-rese t flip- flop that gives
clean, bounceless low-to-

BINARY
COUNr-ER
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A re your bored with ro
tary sw i t ches in your

projects? Even if by so me
sl im chance you are not.
here are a few simple reme
d ies for re placing those
tiresome ro taries with a se
quent iall y-stepping count
e r th a t lights one of a st ring
of l EOs each time a push
button momentary switch
is pushed .

The cost of such a sys
tem is about as much as

D. N. Ellis WA1FPT
R. D. I . Box JOBA
Ubi'" Pork NY /1487

,,,.... rh
0---1 : L o

' ''"C'''''6 IOUA IL
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Fig. 2. Four-position rotary switch elim inator.

lE O 2
»

" .C(lHT ~O~

~ I N ES

. 0 0

The three-position rota ry
switc h e li minato r is shown
in Fig. 3, The signif icant d if
fe re nce between it and
the four-position counte r
in Fig . 2 is that the 74(02
#4, which detects and de
codes the 1,1 cond ition, is
used to rese t both halves of
th e 4013 to zero, giv ing a
count seq ue nce of 0,0; 1,0;
0,1, and back to 0,0.

The poin t of this de cod
ing business is to e nsure
that eac h and every co m
binat ion of co unte r o ut
puts resu lt s in o nly one
LED o n at a time. Othe r
wise, we wi ll have the
e quiva lent o f a rotar y
switc h with sho rted con
tacts.

If you are in tere sted in
readable, useful informa
t ion o n coun ters, t ry o ne o r
mo re of Don La ncaster's
Cook boo ks . Th e " re ci-

'"C 0 2

~ *,""-,

,..,
"

1 J.
"' SE'

---! DO 75492

<0 '3 °t,~·t~~E?1-rl$t::- ·.. '

Now 74(02 # 2 ha s t he
proper zeros o n the inpu ts
to give a 1 o utput to tu rn
on LED #2. The next state
of the counte r res u lts in a
QA of°a nd a QB eq ual to a
1 level. 74(02 #3 will be ac
tivated by us ing QA and
Q B, the exact oppos ite from
the requ ire men ts for 74( 02
#2.

The f ina l pu sh gives a 1,1
c o ndjjio n. whi ch ne ed s
both QA and Oe to be used
as °inputs to 74(02 #4 to
turn o n LED #4 .

So much fo r a four-posi
tion switch, but how about
an odd number like t hree?
What we'll do is to sta rt
with a fo u r-pos itio n switc h
a nd use the fo urth state of
1,1 to re set t he circuit back
to 0,0. The co unte r will
t hink it is st il l a four-posi
t ion counter, and o nly we
will know the diff erence .

'"•

."
Ie. -100_ ,"14COO

"'
,

" I. ,!,
"

0 0 0 0

><
on
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each of these pairs of ou t
pu ts to light fo ur LE Os in se
quence, one at a time. The
74(02 quad 2-in put NO R
gates do th is trick neat ly .

The NOR gate is a gre at
"ze ro detector" because it
wi ll give a 1 o utput only
whe n a ll of its inputs a re at
a °level. The NO R ga te fed
d irect ly with Q A a nd Q B
would o ut put a 1 level o nly
w he n the count of 0,0 was
re a che d , t u rning o n t he
75492 LE D driver, ill um i
natin g LED 1. The ne xt
state in the count seque nce
is 1,0 . This will ext inguis h
LED 1 be cause the 74(02
no longer has the condi
tions req ui red to t urn o n
LED 1,

Fo r LED 2 to t urn o n, we
can use QB d irect ly be
cause it is a °leve l. Instead
of QA, though, we' ll use QA,
which is a °whe n Q A is a 1.

Fig. 3. Three-position rotary switch eliminator.
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to go low, whic h will for
ward b ias the LED, tu rning
it o n.

So mu ch fo r the ind ica
to r, bu t wha t will it ind i
ca te? We need our switch
to contro l so mething. This
is accomp li shed by the re
ma ini ng 74( 00 2-i n p ut
NA ND gates la bel ed Co n
trol Gates. This section of
the c ircuit is t he seco nd
" dec k" of ou r two-dec k
switch e liminator.
_ A 1 from eithe r th e Q o r
Q flip -flop at one input of
the 74(00 will a llow an in
verted rep lica o f a signa l at
the other inpu t to pass
thro ugh the dev ice . A °at
the contro l inp ut will keep
the output at a 1 leve l re
ga rd less of the condition at
the othe r input. As the but
ton is pu shed aga in, t he
cont ro l is shifted to (on
tro l Gate 2 and Control
Gate 1 is disa bled, remai n
ing at a 1 leve l.

Because o f the binary
nature of toggle flip-flops,
any number of switch posi
tions that is a power of two
can be readi ly made by
cascad ing these bina ry d i
vide rs until the desi re d
numb e r of s t a ges I S

reached. t
A fou r-posit ion ro ta ry

switc h elim inator is shown
in Fig . 2. With these two
fl ip-flops co me a possible
fo ur co mbina tions of the Q
outp uts, Q A and QB' They
a re 0,0; 1,0; 0,1; 1,1. The
next se q ue nces a re o nly
repetitions of the first. The
seque nce is as follows: As
sume both QA and Oe a re
at a °level. After the but
to n is pu shed o nce, QA
goes to a 1, but QB is st ill a t
a °leve l. So fa r the count
seq uence is 0,0; 1,0. The
next pu sh give s a °at QA,
but now Q Bgoes to a 1. The
seq uence is now 0,0; 1,0;
0,1. The third pu sh of the
butto n fli ps Q A to a 1, but
because QB changes o nly
ha lf as often , it re main s a 1.
The seq uence is now co m
plete: 0,0; 1,0; 0,1; 1,1. The
next push would cause Q A
and Q B to become 0,1.

Now we have to decode

11 9
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through 5 outputs control
the lighting of thei r respec
tive LEDs through the six
gates o f 75492 package.
These lines ca n also be
used to control o t he r fun c
tions, as in Fig. 1 . Easy
eno ug h. The 4017 a lso has
a ca rry out, which al lows
cascadi ng 401 7s toge ther
fo r long count sequences.
More components, a little
imagination and a c al
loused index finge r a re the
only req uire me nts.

So far, on ly digital con
trols have been discussed .
By using 4066 hi-direction
al a na log t rans mission
gates, low leve l analog (or
d igita l) signals up to 40
MHz can be faithfully con
trolled with minute di stor
tion . Just subst itu te 4066s
fo r the 74(00 Cont rol
Ga tes a s in Fig. 1 . Pinouts
for all the devices men
tio ned a re shown fo r re fer
ence in Fi g. 5."' S

As an ext ra a ttraction,
t hese circuits a lso have
bui lt-in service aids . The
LE D indicators can act as
dia gnostic pointers by " il
lumina ting" yo ur logic
and/o r wiring e rrors . With
a ll t his in mind, "switc h" to
these rotary e limina to rs for
yo ur cu rre nt a nd fu tu re
projec ts . If you have the
capac ity, I 'm su re you'll
get a charge from design
ing and building them. You,
too, can be the envy of
friends and riva ls alike! If I
have etched t hem into
you r memory, then they
will ce rta inly be d ifficul t to
resist..

of switch positions is possi
ble by remembering two
basic guides. One is to be
certai n of the sequence of
the outputs o f the ttto-tkms
as you push the button.
Thi s knowledge will all ow
you to properly decode the
o utputs to cont ro l the lE D
ligh ting a nd wha teve r else
you have in mind. Eq ually
important is to be su re that
all the output combina
tions are accounted fo r,
e ither for proper decod ing,
o r for resetti ng the count
e rs, as shown in the three
position cou nte r. Any com
bi na tio n you miss will a t
best give the effect of a
dead swi tc h position, or, as
previously mentioned , a
shorted switch)

An easy way to avoid
concern ing you rse lf with
muc h of t he above trouble
is to use a resetta ble count
e r like a 4017. Any number
of sw itc h post ions from 1
to 10 can directl y be imple
mented . The 4017 is a five
stage d ivide-by-ten John
son counter with ten
unique decoded outputs .
Johnson must have been
clairvoya nt, because this
sixteen-p in package is just
wha t we need ,

The example in Fig. 4 is a
six-posit io n rotary swi tc h
e limina tor. This ci rcu it w ill
count from 0 to 5, then sta rt
ove r agai n with successive
pushes of t he button. The
two 74(02 ga tes and the
74COO gates e lim ina te any
hazard of unwa nted out
pu ts, in this case, a 6, 7, 8, or
9 count. You'll recall that
the NO R gate gives a 1 out
put if a ll inpu ts a re O. Well ,
any active 6,7,8, or9 output
will give a 0 at the output of
the one of the NORs, and
this 0 will d rive the 74(00
NAND's output to a 1 level,
which will just happen to
reset the counte r to O. Now
at any cou nt from 0 to 5 the
6, 7, 8, a nd 9 o utputs are a ll
O. Following t hese throug h
the NO R and NAND log ic
gives a 0 on the reset line.
which is just what we want.
that is, no reset until a 6,
7, 8, or 9 appears . The 0
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pes" satisfy most digita l
appetites without over-

Fig. 4. Six-position rotar y switch eliminator using a 4017
decade counter.
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Com p letely Free
Standing Towers

rc Keyer
The World's Greatest

Sending Device

TELE-TOW'R MFG. CO" INC.
P .o. 80x 3412 e Enid, OK 73701

405-233-4412

~ SPECIAL ....
RADIO MODEL

Every amateur and licensed operator
should know how to send with the iC
KEYER. EASY TO LEARN. Sent any
where on receipt of price. Free bro
chu re sent on request .

It t ransmi ts with amazing ease CLEAR,
CLEAN· CUT slgnala at any desired
apeed. Saves the arm. Prevents cramp,
and enables anyone to send w ith the
skill 01 an expert .

Now available Irom PalOlT\8r Engineers
_ the new Elect ronic IC KEVER.
High ly prized by professional operators
because It Is EASIER. QUICKER, and
MORE ACCURATE.

Equipped with large specially CDn
etructed contact poi nts. K ey s any
amateur transmitter w ith ease. senoe
Manual , Semi-Automatic, Fully Auto
matic, Dot Memory , Da8tl Memory .
Squeeze, and Iambic _ MORE FEA·
TURES than any other keyer. Has buHt
in etcetone, apeaker, speed and volume
controls, BATTERYOPERATED,heevy
shielded dle-caat metal CIllIlI . Fully
ADJUSTABLE CONTACT SPACING
AND PADDLE TENSION. The perfect
paddle touch wil l AMAZE you.

Adjustable to
Any Oeslred Speed

Send check or money order. IC KEVER
S97.50 in U.S. and Canada. Add $3.00
shipping/handling . Add sates tax In
Cali forn ia.

ORDER YOURS NOWI

Fully guaranteed by the world 's oldest
manu fact urer of elect ron ic keys.

Box 455, Escondido , CA . 92025

Phone : [714] 747·3343

Palomar
Engineers

4,151 ,534

55' MODEL

Mod.t 55 f..

lends !rom 21' to

55') $473.97
Br...o..r Model..
(Ex!ends from
23' 10 55' with

brea ka ver It

ground level)

List $661 .75

Model 40 ~ ex

lendslrom artc
40' ) List $259.10
B....ko..' Mod.t
40 (ed ends from

23' 10 40' wilh
b r e e k c ve r .t

ground Ieve l)

List $440.62

40' MODEL

PAT. NO.

All steel constructed.

Concrete sleeve available lor all
models.

INCR EAS ES AUDIO PUNCH

IMPROVES
PR OC ESS ED SPEECH QUALITY

Converts T5-820 / 8205
sp eech processor

from RF compressor to RF clipper
$27.50

RF speech processor I clipper
for T5·520 /5205 $42.50

The MMAGICOM~ provides up to
6dB increase in output with
smooth, clean, non-d istorted audio
and more p ene tr a t io n for those
pile-ups. Easy installa tion. (No
front panel alteration)-----'--*- --

HI POWER
KITS

SEND FOR PRICING
AND INFORMATION

INCREAS E OUTPUT P OWER BY ao~

Set of 1 2 ~ 6293 pul,e amplif ier tube,
(Direct replacement for 6 146 tube, )

GET MORE DRlVE f OR
THOSE HI POWER AMPL lf l ERSt1I

T5-520 / 5205 QRO KIT $41.50
TS-820 /820SQRO KIT 4 1.50

1(r,t; OFF ON KIT ORDERS
TOTALING 175.00 OR MORE- - - *---

AUTH ORIZED DEALERS FOR
KDK -FM 2016 A

WAN ECO 1040RCW/ 55B
AUDIO PROCESSOR FILTER

NYE VIKING PHONE PATCHES
W2AU/W2VS ANTENNA KITS

AHF MOBILE ANTENNAS

the W6TOG ~'"
RECEIVER MODIFICATION KITS

INCREAS E SELECTIVITY
IMPROVE SENSITIVITY

LOWER INTERNAL NOISE
COMBAT BLOCKING

FROM LOCAL SIGNALS

TS-520KIT . . . __$27.50
15-5205 KIT . 3250
15-820 & 8205 KIT . 3450
15-820 MIXER KIT _ 2750
15-1205 KIT . _ 32.50
R-820 KIT . . . . . . . . . 34.50
FRG·7000KIT, . . . . . 32.50
FT·lOl SERIESKIT . , 32.50
FT·101ZDKIT . 34.50
FR-lOlsERIEs KIT 34.50
FT-301 SERIESKIT . , 34.50
FT·9(}1 SERIES KIT . 34.50
ATLAS·2100R215XKIT, 34.50
ALDA·1030R 105 KIT ... 32.50- - -*---

MAGICOM
PROCESSOR

MODIFICATION KIT

V' R" ader Service-see page 195 121



Confessions of a Teenage HFer

- the world between channel 40 and 28 MHz

"Breaker, lawbreaker! "

Hans P~I~r

c/o 73 Magazine

I n August of 1975. whi le I
was a long-term patient

in the hos pita l. [ re ceived
an AM mob il e t ransceiver.
This was befo re the FCC
cha nged the Part 95 regula
tions to all ow idle chitc hat
one month later. I did not
rece ive my FCC ca ll letters
unt il October, two months
later , b u t o f c o u rse I
transm itted befo re then.

Roll Your Own
On al l c rv s t al-s v n

the stzed 23-channe l CB
rigs, there was a blank spot
between channels 22 and
23. It was normally an in
operab le c han nel that. I
tho ught at the t ime. was
the posi t ion to use when
usi ng the PA f unction .
A fter meet ing a few othe r
C Be rs an d di sc u ss in g
equ ipment. I learned that
on a few rigs. by sett ing the
di al between the blank
spot a nd channe l 23, it was
possible to " ro ll in" a non
CB c ha nne l. c o m mo n ly
called 22A. There was a lso
a no t he r c ha n ne l ca lled
22 B, bu t this channe l could
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only be insta lled by addi ng
at least o ne crystal to the
rig. No o ne really knew
what the se c hanne ls were
fo r, but supposed ly they
were business chan nels .

I could not roll th is c han
nel in o n my particu lar ri g.
so I wired in 2 switc hes to
co nnect where the rotary
switch was not making co n
tac t. It worked, and I was
very exci ted to d iscover
thi s m odif ic ati o n . It
seemed th at most people
thought that if you could
not roll it in. then it was not
po ssib le to get th is chen
nel. At tha t time it was a
quiet channel and at first
only a few " elite CBers"
had it.

I d id read in an ad ver
t isement fo r an 11 meter
vfo that 22A and Bwere for
busine ss t raffic, bu t I never
did hear any, and I cou ld
not find anything about
thi s in FCC rule s and regu
lations .

I also started modifying
other CBe rs' radios to get
thi s cha nne l. It co u ld be
done by cutt ing a gro und
wire, o r adding a jumper
wire, or insta lling a toggle
switch if the man ufacture r

had gone to great lengths
to interna lly defeat this
c hann el. I c ha rged five
dollars to d o this modi fica
tion. a lt ho ugh I knew of
so meone el se with a First
Class li cense who cha rged
twenty dollars.

When people would get
o n frequency, they general
ly would say " b reak A" or
" break 22A." Now th is fre
quency has become chan
nel 24. If yo u hear some
o ne o n t he a ir sayi ng
" break A," t hey probably
a re using a 23-c ha nnel
transceiver .

I met anothe r fe llow on
22A who was also inter
es t ed in t he elect ronic
as pec t o f CB, a nd we
became good friends . We
both lea rned as mu ch as
we co uld about rad io mod
ificat io n. We also d id radio
work for other CBers.

Moving Up

I eventually moved o n to
bigger and better thin gs,
namely getting into the HF
aspect of 11 meters.

I stud ied my crysta l syn
thesizer and e ven tua ll y
figured out that by cha ng
ing two master crystals I

would get 23 cha nnels just
above the class 0 chan
nels. At first I had no idea
where to get these crystals
made . Fi na lly , in a CB
ca talogue. 1 saw I could
o rd e r c rysta l ce rt ificates
and have the c rys tals
made. I thought pe rhaps
the company I sent the cer
tificates to would not grind
the crysta ls fo r me because
they would result in out-of
band opera t ions. bu t thi s
d id not happen.

After abou t 3 mon ths of
waiti ng , the crysta ls ar
rived . I thought that by just
u nplugging the ori gina l
maste r crystals and plug
ging in the new ones, I
would be all set. Howeve r,
only the transmitter would
wo rk. The receiver was
dead. I eventua lly found
o ut I had to re tune the syn
thesizer cans for each set
of master crysta ls. But it
did work and I got HF cepa
bilities . later, 1 tuned the
receiver f or a happ y
medium so both sets of
cryst a ls worked, but the
receiver performance suf
fered and I got all kinds of

. .
receiver Images.

CB sho ps eventua lly



s ta rte d selling HF sy n
thesizer c ryst a ls. These
would give 4 or 5 new chan
nel s per crysta l. They were
hot items a nd so ld out
quickl y. Ve ry few CBers
even knew how to wire in
these c rysta ls, and here I
was of se rvice. The c rysta ls
so ld fo r five do lla rs. I
would install a 2-po le tog
gle sw itc h with o ne e mpty
socket a nd a n HF c rysta l
fo r twenty do lla rs.

Gadgets .
CBers are a lmos t help

less w he n it co mes to
doing even simp le modifi
ca t io ns o r re pairs. Even
when a microphone cord
needs to be resoldered o r
a CBer buys a prea mpl ified
mike, he has to pay so me
o ne to fix o r install it. This
lack of tech nica l know l
edge leaves CBers o pen to
many rip-off art ist s. I have
seen standi ng-wave meters
advertised as 40-channel
standing-wave meters, as if
t he o nes ma n ufac tured
du ring t he days of t he
23-channe l sets were in
fe rior.

r have seen an it e m
called a crystal vfo. What
is it? It 's a litt le box wit h a
twe lve- po s it io n ro ta ry
sw itc h co n nec te d t o
twelve crysta l sockets with
a tri mmer cap fo r ea ch
socket. Theoreticall y, o ne
of th e se cou ld g ive a
crysta l-synt hes ized trans
ce iver 60 new channe ls. All
th is for only $100, le ss the
crystals.

Other items in de ma nd
a re tweety b ird s a nd
p ingers. The pinge r pro
d uces a short feedback
li ke squea l of sho rt d ura
tion when t he microphone
is keyed . The Browning
Golde n Eag le had thi s bu ilt
in. Because of pressu re
from the FCC, t he new
4D-channe l Browni ngs do
not have t his featu re . It can
eas ily be added be cause
t he pinger is st ill in t he
radio bu t is no t connected
when the set comes from
the facto ry. Pingers are
now so ld as add-on units by

an independent firm for
a bout $1 8. These ca n be at
tached to an y radio .

Th e tweetv b ird pr o
d uces a chirp ing so und.
They a re often used to at
t ract attention, but ca n
cause seve re bleed-over on
ad jacent chan ne ls. Prices
f or twee ty bird s are
around $1 5 to $20. There
a re full page ads for both
of these no isema kers in CB
maga zine s, even t ho ugh
they are p rohibited by Part
95 o f th e FCC rul es a nd reg
ulat ions.

Reg u la r tun a b le 11
meter vfos are made which
p lug into one of the crystal
sockets in t he transceiver's
synthes izer. There are two
very popu lar mod e ls.

O ne, made by Siltronix,
has a simple two-transistor
LC circ u it and is incl ined
to d rift unle ss t he unit is
left on conti nuo us ly. Few
CBers know that these ca n
be adapted to any trans
ce iver by add ing o r sub
tra ct ing some capaci tance
to o r from t he LC c ircu it.
The othe r popu la r model is
made by PAL. These a re
rathe r complex and use a
c rvs t a I-controlled re fer
e nce osci llato r.

I have seen used un its at
hamfests go ing for $1 75 to
$200, whic h is the same as
t he re tai l price. The fun ny
part about e leven meter
vfos is t ha t in a dve r
t iseme nts it speci fica lly
states t hat it is ill egal to
t ra nsmi t wit h vfos. as if
th a t will stop a nyo ne. I
cha rged $20 to insta ll a
vfo. I arra nged it so the vfo
co u ld be di scon necte d
fro m the transceiver, for
obvious reasons.

The cl a rifier o n a s ing le
s ideba nd se t cou ld be
modi fied into a quas i-vfo
by c ha ng ing so me com
ponen ts o r re a d ju stin g
tr immer re sistors. This in
creased the 51iding range
from + 500 Hz to a bo ut
plu s 2 kH z a nd minus
about 13 or 14 kHz. Now
the cla rifier cou ld slide in
to RC c ha nne ls which are
between cl ass D channe ls.

In the world of CB, if
somet hing is ill egal , it is
eve n more desi rabl e to
have, and the CB consumer
will pay a n arm and a leg to
have it.

Having a t ra ns m itter
" peaked up" is anot he r ser
vice in dem and. Rarel y can
mo re than 1 ext ra Watt be
sq ueezed ou t of an aver
age CB transceiver and st ill
have just a touch of up
wa rd modulation. Overde
sign is not com mo n. But a
CBe r usu all y t hinks, " It
may help me get o ut an ex
tra mile ." I usuall y cha rged
$5 to peak t he transmitter,
but a li ce nsed repairm an
cou ld get $20 to $25. Of
course, he had to do thi s
unde r t he counte r. The big
money in CB is in modifica
tio n, not repa ir.

HF Lingo
How do HFers refer to il 

lega l cha nne ls? They think
o f th e fr e qu en c y in
megahertz and use the first
t hree di git s a ft er th e
decimal point. 50 27 .415
wou ld be just 41 5. This is
th e fir st c ha nnel a bove
cha nne l 40 . From cha nne l
26 through 40, th e frequen
cy can be determined by
just ad d ing a 5 to the e nd
of these digit s. Channe l 40
is act ua lly 27 .405 , c hanne l
34 is 27.345. BY ext ra po la
t ion then~27 . 505 would be
c ha n ne l 50 . Man y AM
HFers use thi s method of
nom encl ature , a nd you
will hear " Break chan ne l
43" o n 27 .435.

Eleven meter s ingle side
band is a rather new a nd
ve ry different de vel op
ment. Almost all CB side
ba nd is o n t he lowe r s ide.
U p p e r-si de u ser s a re
looked d own upon a nd
somet imes even harassed
w hen o n the a ir.

Sid eband conversations
a re formalized. They a re
very simila r to ham QSOs,
whi ch they are intended to
mimic. No ten codes a re
used as on AM- only Q
codes a re used . There are
no AM h a nd les e it he r;
eve ryo ne uses first names.

If you are an AMe r new to
sid eba nd and have picked
up th e habit o f say ing 10-4,
yo u will o ften be politel y
as ked to try not to say it.
" Roger" replaces 10-4 on
side band. There is very li t
t le of the ste reotyped
cha nne l 19 lingo o n side
ba nd. But whe n skip sta rts,
it is fu nny to he ar side
banders ca ll out "CQ DX"
over a nd ove r.

To replace handles, side
band o pe ra to rs have c lub
cal l letters. The first CB
sideband clubs formed
used the num ber des ignat
ing the ir state's p lace in the
o rde r of a ll states' admit
ta nce to t he Union, fol
lo wed b y a W , w hic h
stands fo r Wo rld. For ex
a mple, Califo rnia wou ld be
a 31W state beca use it was
t he thirty-f irst state to be
ad mitted to the Unio n.
Newer c lubs are using a n N
pre f ix, for Nat io na l, so
Georg ia wou ld be a 5N
state. Other abb rev iat ions
include A for America and
X for X-ray . It seems li ke
t he whole a lp habet is being
used .

An AM o perator will
generall y get mad whe n
someone e lse use s t he
same handle. Side bande rs
will al so get di s t ur bed
when someone e lse has t he
same cl ub ca ll letters. How
ca n t h is happen? We ll,
36A3536 could be t he 36
Alpha o r the 36 America
club (Nevada) when writ
ten down o n paper.

Many s ide bande rs get a
number from every club in
the area so they can use
ca ll letters to match t he
person on the o t he r end of
t he Q SO . The use of clu b
le tters makes a neate r and
more eff ic ie nt o pe ra t ion
o n t he crowded Cit izens
Band .

W hen the DX is in, it is
easy to figure out wha t
states o the r o pe ra tors a re
in. Club call le tters re place
FCC ca ll letters o n the HF
band . During lo cal QSOs
o n c lass D frequencie s,
both FCC and cl ub ca ll le t
ters are gene ra lly used.
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An AMer might say,
"This is the Hill Billy, KABC
1234, going 10-7 for the
night."

A side bande r might say,
"This is 36-Na t io na l-1234,
KXYZ 9876, QRT and Q SY
to bed ."

Using Ham Gear

Most HF gear is modified
CB gear with possibly a
linear amplifier, but con
verted a ma t e u r gear is
most popular among side
banders. It may not be a p
parent, but amateur equi p
ment has di sti nct advan
tages and act ua lly makes
sense. An a mate u r trans
ceiver has a d ynamite
receiver . Its se ns it iv ity and
se lect ivity will beat a ny
piece o f C B equipment
hands down.

Cit ize ns Band is fa r more
c ro wd ed than an y ham
b and . In t he e venin g ,
signa ls a bo und as people
turn o n their radios to have
a co nve rsat ion. Adjace nt
c ha nne l interference is
unbelievable . Look around
a n average suburban area
so me t ime, and see how
man y CB base stat ion a n
te nnas are o n the rooftops.
Cit ize ns Band has trul y
become radi o communica
tions for the people .

Before CB expa nded to
40 c ha nne ls, FCC type
acceptance rules were ve ry
lax . Ve ry inexpen si v e
23-channel trans cei ver s
were junk. Not o nly we re
they seve re generators of
TVI , but when a preampli
fled microphone was add
ed, the transmitted signa l
was 15 or 20 kHz wide .

And think about thi s: The
Cad illac of CB radi os is the
Brown ing Colde n Eagle .
Th is 40-channel set now
retail s for a bo ut $1000. A
Drake o r Yaes u has a trans
mitter that can be tuned
and has co mple te range
over t he 11 meter band
after relati vely simple
modification . The pri ce is
al so seve ra l hundred dol
lars le ss. The cost of a
moder ately pric ed C B
transceiver, external vfo,
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and line ar amplifier is
about the same as that of a
piece of amateur gear.

Amateur tran sceivers
put out a clean signal.
There is very little spurious
radiation and harmonic
co nte nt. 1f everyone ran
ham eq u ipme nt on eleven
meters, there would be vir
tu ally no TVl and far les s
adja cent channel inter
feren ce.

There seems to be little
interference to licensed
users of the HF band, main
ly because the business
band is FM and usually 5
kHz off from most HF traf
fic . Busin ess-band license s
a re not being renewed be
cause of expansion to 40
channels, and their signals
are getting fewer all the
time . There are a few bu si
ness-band stat io ns between
t he newly allocated CB
c ha nne ls, but few CBers
realize what the buzz from
the FM signa l is. As far as
government use of the HF
band goes, it probably ex
ists, but I have never heard
any government transmis
sio ns .

Practically no one wor
ries about being ca ught by
the FCC. There may be a
sca re now and then that
the FCC is in town, but I
have yet to hear of some
o ne I know being appre
hended. With so many peo
ple into CB, it ju st ca nno t
be cont rolled easily .

HFers are generally the
CBe rs who go for ham
t ickets . After o bt a ining a
ham ti cket, they generally
sto p HFing or curtail their
acti vity greatly. Cetting a
ham license fills their OX
a p pe t ite and their HFing is
done less and less after
that. But most never leave
CB for good because they
still have too many friends
there.

There a re some ,. CBe rs
o p e ra t ing amateur gear
wh o will not use a non
class 0 frequen cy. Most of
the se people are side
banders. When CB had on
ly 23 channels, only one of
those c ha nne ls came to be

known as a side ba nd fre
quency. Thi s was channel
16. As the popul arity of CB
began to ri se, so did th e
c ro wd ing. O c ca sion ally ,
AMers strayed onto this
frequen cy. Because of the
hassle, many people held
their conversations about
60 kHz or more above 23.
After 40-channel e xpa ns io n
took place, the top 60 kHz
of the present class 0 fre
quen cie s, c h a n ne ls 35
through 40, became unof
ficial side b a nd-o nly fre 
quencies, mainly because
they were beforehand. Be
cause these frequenci es
were legali zed , some s ide
band operators, including
those running ' ham gear,
quit operating out of band
because they felt they now
had a place and did not
want to lose the new fre
quencies to AMers.

As a rough estimate ,
about % to 1;2 of the total
CB population ha s prob
ably at one tim e operated
on illegal frequ encies.
Most of these operators do
so when OX is in. When
conditions are quiet, there
is little non-Class 0 act ivi
ty . In fact, there is more il
legal AM activity when
cond it io ns a re quiet. The
side ba nde rs see m to stay
put.

Special Activities
There a re a few un usual

activities that take place in
side ba nd HFing. Slow scan
television is around 27.985,
just 1 5 kHz below 10 me
te rs. I ha ve person all y
never viewed a n 55TV sig
nal wh en the OX is running.

Round t able co nve rsa
t io ns happen fr equen tly.
Three or more sta t io ns
from different parts of
North America link up and
talk for an hour or more.
Virtually all of these HFers
use am ateur gear a nd
beam antennas.

Phone patches are popu
lar. 1f an HFer Q50 s with
another whose location is
nea r his relatives, he will
dial up a phone pat ch
without a seco nd though t.

Perhaps o ne of t he most
unusu al HF clubs is the
El e ven M Club . To join,
yo u must own and opera te
your own bu sin ess and run
all Co llins eq u ipment. The
c lub's sta ndby frequency is
27.765 , a nd they o nly wan t
their mem bers to use thi s
freq ue ncy . The y gene rall y
a ppear only whe n OX is
runn ing. And th e El e ven M
is not what you thin k. The
c lub was sup posed ly sta rt
ed by e leven mill iona ires.
A rum or ci rcu lating about
t he m is th at most of the se
guys a re hams w ho want
somet hing a littl e d iffere nt
to do.

There is a lso illegal ac
t ivity be low channel 1. For
some unexpla inable reason,
it is a ll AM activ ity. When
skip sta rts, t his spectru m of
freq uen cies gets f il led wit h
traffic. It extends about
300 kH z o r mo re below
c ha nne l 1 . The freque ncy
26.800 is a popul ar one
because it is e xactly 455
kH z below c han ne l 23 . A
receive c rysta l for c han ne l
23 p ut in the tra ns m it
crysta l socke t is a common
wa y to get t his freq ue ncy.

(B's Popularity

Because CB became so
popular in a sho rt period of
tim e , the FCC had to le
galize idle c hitc hat. 1really
do not think it affected
CB's growth . Psychiatrists
have come up with many
reasons why CB has be
come so popular so qu ick
ly, but I do not ag ree with
any of these.

I think there is a little bit
of a ham in eve ryone . Most
CBe rs do not know how
their rad io works, but why
is that so bad? A lot of peo
ple , incl ud ing some hams,
do not understand how a
Pol aroid came ra works or
understand every part of a
car, b ut this does not pre
ve nt them from using these
items and getting good re
sults.

What attracts people to
CB is the fact that they ca n
push a button o n a micro
phone and talk to someone



* INTRODUCING*

We s eu Ten-Tee, Aida , SST, Wilson ,
Lunar, Mirage, and many others fo r less.

( ( 1·805·485·0942 ) I
VINEYARD AMATEUR RADIO

SCANNERS· SCANNERS· SCANNERS

YOU'VE SEEN THE REST, NOW euy THE eEST

HAM SCAN~2

Kenwood 74OOA, KDK 2015R, KDK 2016A, P..,.
Comm II, Midland 13-510, HW-2036, «'-"a

• Ftoatu.... on. c hann. l 01 m.mory, without need
of rellllUing di.ls to ZIIrca .11 ......uired by ath.re.

a Unit mountll totally inllide 01 rig, no ••t.rnal
bu••• •

a s.c.nning r_ 200 kHz nom, nOl: 50 kHl, with a
3 aacond !H'.... o n a ll activ. c h. n n. 11I belore
relluming ac.n .

a Mika-mountlld IIwitch providll. a function. ,
acan ••rtilltop, r"",ota I ......uency inc rem.nt-
ing, and tranllmit int.rlocking wh.n in act i".
scan mod• •

a Totally .......blad .nd tIIstad .59.95 .1 .50
IIh p.

OrdIIr HAM BCAN-2 and pl__ lIpIICily type of rig

llechniclt'ralinic
P.O. BOX 636
STERLING HTS. MI 4B078 .... T64

Phone Orders Call: (313) 286-4B36

~'fj" 8 '9
C1I) MINI MOOULES &. (]I)

PLUG IN ASSEMBLIES TO
FIT YOUR PROJECT &. POCKET

BROADBAND~ "' ~FET MIXERS
AMPLIFIERS ~ & CONVERTER

"AMPLIFIERS

COMPRESSIVE AUDIO PREAMPLIFIER

ThIS ao IS 3scale outl ine of 3n Al>dio F\:lwt! r Arrtlhf,e, 1101- 2

0 3--00 SEND Q4
. FOR

- I YOUR

DESIGN-MANUA~ .
~"..&. CATALOG_. . __...

HFl INC,/C!D ill\.. . .
156 WEST 9T" ST.
DEER PARK "' rr

lin g.

ill 8 TO SPEAKER 8 ill
6 OHM 1101- 2

Vineyard Amateur Radio-4407 Vineyard Rd. ...:olii-
Oxnard, CA 93030 <:=.... V1 5

The RM·l 01 and TS·820 rev! mod k it

If you o wn a YAESU FT·l 01 Series
Transceiver or a Kenwood TS·820, th e
" RM" series mod kits will greatly im prove
AGe characteristics and stanar-to-notse
ratio. as well as reduce strong signal
overload and internal noise.

Best of all , at $14.95. the "A M" Series
ki t is an excellen t investment in improved
receiver perf ormance.

Drop liS a card or ca ll to r OU' lo w prices

The ultimate source for
e lectronic co mpo nents

and equipment.

PRODUCTION OVERRUNS
SURPLUS MATERIALS

Send us your inquir ies . Get on
our exclusive mailing list.

Inquire in writ ing o r by Telex
TWX: 510-224-6539

Se rving domest ic and
overseas markets .

NOW! NOW! NOW! NOW! NOW!

The ultimate answer for eliminating the
damaging eflects of antenna weight on
your rotor , •• , it's the

"UDM THRUSTOR"
a Fil s s ny ta per tow ar er e a n

be uud with Ilat lap.
a Accapta 1%" masl pipe
a All ataa l cons truCll on.
a UlUil lng prac ls lon gro und

' hard.n.d ball .lypsthrust
b.a rlng.

a Co mes read y to Inala ll.
• Ellml natea Ihe damag ing

a /lact o n yo ur rolor.
a Shlpped prsp a ld UP S

(U.S.A.)
a Check. cash. money ord.r,

Visa , Mast .rChsrll a .
$49.95 compl. t• .

a Al ao ava lla bl. lor 2" mast
pipe lor S59.9S

UDM ENTERPRISES -e ut o
P.O. Box 2037, Sandusky, Ohio 44870

NEWI

Also contains testequipment
plus ..,Ide selection of

tool kits and cases

J ens e n's new cata log is Jam-packed with
more t ha n 2000 quality items . Your s ingle
"",uTee for he rd-tc-fl nd precision tools a nd
1001 k its used by e lec t ro nic technicians,
scientis ts. engineers. Instrum e nt mechen
ics. schoo ls. la boratories and gove rn ment
ag end es. S end for yo ur free co py lo da y!

~ "
~ JENSEN Tools INC
~ '230 S p lUEsr OJ< TEm p E Al 8S28'

RT-S24M TRANSCEIVER
Covers 136.00 to 149.9fl
Mhz in flO KhZcrystal-ceo
trolled steps: 1fl watts
ouiput. Has volume and
squelch contro ls; requires
27VOC 6amps. Withto tes
81fl6. 218102. 6/6CW4.
and 217587. O/A size:
6·3 / 8x3· 1/ 2x14: 10 Ibs.

sh. Used . no covers , $54.95
R·390AJURR RECEIVER: 2 to 32 Mhz AM in I
Khz steps; rrectanca t filters . Used repa rable $295
Checked . 1450 Manual . $12.00
VACUUM VARIABLE CAPACITOR:
~'2000 pl. 3 KV. RighI-angie manual tune drive with
1/4~ -3/ 8" dia. shaft. On 5-3/4"x3·1/ 4" x3-3/4N mount
oeaceet. O/A 10-3/4x3-1/ 4Jl5 . 9 1bs. en. , G8l 8/ WRT.
Used .. , . " .. .. .. .. . .. .. $75.00
7.5 KV VARIABLE CAPACITOR: fl5·420 pr
single section; 0.22 N air gap. 13-1/ 2x3· 1/ 2x6·112"
plus 2-1/ 4x3/8"dia shaft '7765118 .. $23.00
EIMAC SK610/JOHNSON 124·110 socket
& Ghimney lor 4X 150/4G X250. used $9.00

Use your Visa or Mastercharge cards.
All Prices F,0 6. lima. Ohio, Please Allow lorShipping,

Send lor FREE Gopy 01 NEW Galaiog '7.9 '
Address Dept 73 • Phone 419/227·6573

D New Equipment
D Used Gear
D Friendly Advice

~[Q) D ~@) [)D lID£~ ~~g~~y
185-191 West Main S t reet a P,O Box 88
A m sterdam , N Y. 12010 Te l. (518) 842-8350
Jusl5 minutes trom N.Y. Thruway-Exit 27

JUST GETTING ON THE AIR?

lee Adirandack far

!;

antennas

0, 40, 20, 15 and 10 meters
$35.00

MODEL AP-2
40, 20, 15 and 10 meters

$30.00

MODEL AP-3
20,15 and 10 meters

$25.00
SHIPPED POSTPAID USA

SEND FOR FREE BROCHURE

RUDYPLAK
W6TIK ..... P64

PO BOX 966
SAN MARCOS CA 92069

MODEL AP-1

••
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I:! I::;e across tow n o r further
away. All thi s can be do ne
without inte rco nnect ing
wi res . Th is is what a t
tracted me to radio and
this is what init ia lly a t
tracts every ha m to a ma
te ur rad io .

CB has proven there is
st rength in numbers. As
more license appli cations
came in, the FCC rel a xed
the rules. The y a llowed
higher antenna placement,
pe rmitted id le conversa
tion, changed the rules so
that only the sender need
ed to use his ca ll letters,
and expanded the number
of c ha nne ls. Most of these
changes ha p pe ned in a
rel ative ly short period o f
time. No one reall y wor ked
to ge ther as a group to
ac hieve t hese e nds, a l
though I will ad m it that the
EIA lobb ies wie ld q uite a
bi t of fo rce .

Yet 350,000 hams, who
generally know rad io well

and wo rk in unison fo r the
mo st part. c a nnot pe r
suade the FCC to a llow
phone operations in a la rge
segment of the 20 meter
band now allocated to CW.

Many CBers wou ld like
even more expans ion o n 27
MH z, but the FCC will not
e xpa nd any further be 
cause of intermodul at ed
pro du c t s res u lt ing fr om
455 kHz i-fs. Now that 220
MH z is not ava ilab le. CB
will p ro bab ly end up
a rou nd 800 or 900 MHz if
there is any further expan
sion. Antennas with huge
amounts of gain would be
possible. and so would
moonbounce . It would be
a n idea l hobby ba nd . Sk ip
wou ld be a ll but tota lly
e li minated, a nd so wou ld
interfere nce to o the r de
vices. Skip on 11 meters is
the mai n reason HFing ex
ists. HF activity just is no t
t here u nl e s s s k ip is
present. •

the microcomputer-controlled
appointment clock

NEW
First Time Offer

-NOTAKIT
Regular Price S79.95
Introductory Oller by

HAL-TRONIX
only S69.95

---FEATURES:---

BeLDeN~

HAL-TRONIX ~H"
P.O. Box 1101

Southgate. Ml 48195

Of.Ol IU e VE" 515 .00 Will III )l4lpnD POSTPAID U CEPT
~ IT(~ 'lfMl'-( ADOlTIO!I AL CHARGES .....( MQUUTED.
ON OIUIOS LEn TH ..... 515.00 P!.l Ast IMCLUD£ AODITIOK
At S1.00 FOIl " AMDUNG AMD MAllIJolG CHAI\GU.

• Sleek modern styling to complement any
home or office decor.

• Te lls the time.
• Tell s the date and year.
• Up-timer to 60 minutes, 59 seconds with

pause.
• Alarm to ring at the same time e ve ryday ,
• Daily appointment sets appointments for the

next 2 3 hours, 59 minutes.
• Future appointments up to one yea r.
• Dimmer sw itch fo r display.
• Me mory will ho ld up to 30 appointments.
• Li thium power cell to reta in memory during

power outage.
• Appointments entered out o f chronological

order will be stored in chronological order.
• Colon flashes once each second.
• A.M./P.M. indicator.
• Plugs into any wall outlet.
• Easy to read vacuum fluore scent display.
• Extremely a ccurate quart z crystal clock.

TlmeTrac sold and dis tributed by HAL·TRONIX. Dule'S .... tICome.

EFFICIENT. REMARKABLE.

5.nd 15c stamp Of ~.A .S. E . fOl lnfo rmotioo ond tlye , on other
HAL·TP..QNIX p roducts. To Ol de, by phone , t -31~2e5· 17e2 .

~HIPPING

INFOP..MATlOtol ,

No. 0 1 Con<l _ 8
AWG ton mm) - 2-16. (26. 30I_ I I· !l2I_
& 18. {l lS . 3O\. [1 17]

,.rt •• ••Numt..r ." 100 It. ,,,.
~9888 50 " "teo " "~ 3ge/1t 200 ee "ceo aa ".

"" 38 12.5

8214 50 " 38

2SCJIt. '" " ss
200 ae ee
"'" aa ".soc 38 ".

8237 '" ae ee
21cilt 200 30 ..

eoo " ".soe " ee e

IIIIIII:B-. 8267 '" zn "25cilt "'" 30 ..
-cc " ".soc " es e

8448 No. o f ccee - 8

16cltt
AWG lIn mml - 6·22. (7.301, 1761.
2-18. (16. 301. 11 191

MADISON ~ ."
ELECTRONICS SUPPLY, INC.

1508 McKINNEY. HOUSTON, TEXAS 77002

7131658-0268
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MEMPHIS, TENNESSEE

Para-graphic s is proud to announc e its' new
p ortfolio o f QSL's. The p ortfolio c o nta ins o ur
complete line of QSL Cards . .. not sma ll
reproductions, but actua l size, FULL COLOR
prints. Included in the p ortfolio are twelve
brand new, FUll COLOR c a rds.

send $1.00 today, for your QSL portfolio .
The $1.00 is redeemable

with your first order of QSL's.

para·graphics v,"
exc lusive QSL's for the Ham Radio Operator . ..

NO MONKEY BUSINESSI
(A) Complete Service Facilities
(B) Good Deals on most Brands
(C) 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
IN TENNESSEE, CALL 901·452·4276

MONDA Y- SATURDA Y 8:30·5:30
FOR YOUR SPECIAL.

P.O. Box 268. White ha ll, PA 18052
A Division o f AA Printing Service . Inc .
801 Third Street. Whiteha ll, PA 18052 Write: 3202 Summer Ave.• Memphis, Tennessee 38112

CHECK THIS . . .

j/ NoSlugs

j/ No Bandswitching

j/ Zero to500 Watts

j/ 5 Power Ranges

.. 20 to tOOOMHz

j/ forward or
Reflected Power

j/ Type " N" Connector
UHFon Special Order

,
j/ Rugged DieCast•

~ Metal Case_ Ii
I

j/ 20paTaut Band
Meter Movement

j/ Just 3 Lbslight

EG-73·9·79

127

.OF F $0 .

<H>-r V
~.~ ELEWAVE
II~V F WO s

- -------

NEWEST NO SLUG WATTMETER
Never Again Worry About That Forgotten Slug

Or The ONE Slug You Don't Have!
THIS ONE COVERS 20MHz-I000MHzWITHOUTSLUGS

Eliminate that
wrong power or
frequency range

problem . . .

.. . just eliminate
the need for that

large box of different
$38 slugs!

j/ R!!8der Service - see peg!! 195

THE TElEWAVE

MODEL 44
DOESN'T NEED SLUGS

II yet the " 44" covers
20 MHz·} GHz and 0 -500 watts

GET YOURS TODAY

NDW Just $295 Complete
SHIPPED FROM STOCK

All M,O, &Cert. Check OrdersShipped Ned Day
CaM. R~•. Add 6% Tax

ROSS D1ST. CORP. (213) 919-3446
BOX 5003 • COVINA, CA 91723

.... R35



70-Watt Shoes for the IC-502
- put some punch in that 6m signal

Completed amplifier. The power trans former ;s in the
foreground, and C1 can be seen attached below the
transmitte r strip. Power amplifier coil. Note cut-down tank coil.

I

the Heathkit Sixer and t he
Lafaye tte HA-650.

Select ing a Transmitter
Ship

This conve rsion is based
on a Motoro la TA104 series
low-band transm itter strip .
These can be easily recog
nized by their long, thin ap
pearance. and a large
multi-tum tank coil. This
transmitter series co vers
the 25~to-54-MHz range in
5-MHz segments. To find the

I

strip is unimportant The ad
vantage of my scheme is
that the c ri t ical VHF wiring,
neutralizing, and shield ing,
as well as the procurement
of rf compone nts is a ll taken
ca re of fo r you. Essentiall y,
this project consists of mod
ifying the transm itter strip,
building a power supply,
a nd creating the relay
switching for the amplifier.

This amplifier will also
work well with low-power
AM t ra nsce ivers. such as

pecially during skip open
ings. Here is a linear am
plifier tha t you can build at
li ttle or no cost, whic h runs
about seventy Watts input.
The hea rt of thi s amp lifier is
a surpl us tube-type low
band Motorola FM transm it
ter st rip. I bought mine for
S1 .OO at a local hamfest. On
ly the final amplifier of the
t ransmitter strip is actually
used. so the condition of the

George H OIIQrb WA JPD Y
John H QIIQrka, Jr.
674 Brush Hill Rd.
M tnon M A 02186

T he le-S02 is a n ex
cellent 6 meter trans

ceiver for the money, but
sometimes a little more
power is very useful, es-
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freque ncy range of a par
t ic u lar transm itter, fir st
locate its id e nt ifica t ion
numbers which are stamped
in black ink, usually a round
the final amplifier compart
ment. These numbers should
either be TU11 3 or TU113
C2. Afte r the identification
number, there is a o ne- o r
two-l etter s uff ix . This
d eno te s the fre quen cy
range of the transm itter.
Before you go o ut shop
ping for you r transmi tter
str ip, make a copy of t he
suffix frequency code
shown in Fig. 1's c apt ion
and keep it handy.

The unit covered by t his
a rticle is an MM-t y pe
(35-40 MHz). This ty pe
often shows up at low
prices because it requires a
ma jor conversion job to
move it up to 6 meters o r
down to 10 meters. This
poses no p roblem fo r its
use in th is pro ject, since
only the fi na l am pl if ier is
employed and o nly two
coils need to be modified .

One final note: If your

transmitter strip is ot her
tha n the HH (50-54) type,
be su re to remo ve the
T-sect io n harmonic filte r.
This filte r is located next to
the a ntenna re lay which is
d ire c tl y undernea th the
final ampl ifier compart
men t. It co nsists of two air
wound co ils and three ca
pacitors mounted on a tie
lug st rip. Remove this filter
and run a wire d irect ly
from the o utput coupli ng
coil, l 2, to the antenna
rel ay.

Construction
A heavy chassis should

be used for the base. In my
proto type, I used an o ld dc
powe r sup ply as a start ing
point. Th e main power
transformer is not c ritica l.
One fro m an old TV set will
work fine . The b ias trans
former is a six-vol t filament
transformer co nnected in
b ackwa rds . The hi g h
voltage diodes are fro m
Po ly Paks and cost S1 .00
for five. Be sure to use
diode-p rotection resistor-

capaci tor networks ac ross
each diod e. Also, be su re to
use b leeder resistors ac ross
the filter capaci tors. The
plate mill ia mp meter is
noncrit ica l, but be su re
tha t it is well insu lated
above ground .

To conve rt the tra nsmit
ter final a mp li fier, it is
necessary to use a grid-d ip
meter. If you don't own
o ne, c hec k with your local
re pea ter group. You wi ll
probably fi nd a ham who
wi ll loan you o ne .

To mod ify t he t ransmit
te r strip, first cut the tank
coil d o w n fou r t urns .
Check for resonance at 50
megahertz by rotating the
plate t une contro l. The
re sonance dip shou ld oc
cu r with the plate tun e
ca pa c ito r half meshed .
Next, remo ve T3, and take
off seven turns from the
top winding. Wit h T3's top
slug halfway in, connect
capacitor C1 in para llel
with t he to p winding of T3,
and check for resonance at
50 megahertz . I used a van-

ab le capaci tor for C1 be-
cause 13's slug is ha rd to
tu ne without a special tun
ing tool. Now replace T3,
and complete the wiring. I
mounted C1 on a piece of
sc ra p pl a s t ic , but a ny
suita ble insu la tion will do.

Since there a re no exte r
na l rel ay contacts prov id
ed with the IC-502, I used a
s imp le hand switc h a r
ran gem e nt . to key t he
amplif ier. I co nnected a
mic roswitc h to a ten-foot
cord whic h runs to the
amplif ier. When I am using
the amplifier, I hold the
push-to-talk mike in one
ha nd, and the mic roswitch
in the other. Alternatively,
a foot switc h could be used
fo r t his funct ion. During
stand by per iods, the bot
tom of the bias pot is lifted
a bove ground by opening a
pair of contacts on rel ay
RLY1. This b iases the grid
of t he 6146 into the cutoff
region, which re su lts in
cooler operation of the
final tube. Relay RlY1 is a
twelve-vo lt OPOT type,

• 0-200· 1
PllTl CUOIIl(NT
,,[f l ll-

500~f 5OO~ f

65OWYOC 6l1O wvDC. .~
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Fig. 1. (1 is an E. F. Johnson-type 148-4, 50-3.2-pF air-variable capa citor or equivalent. Note: All parts marked with an
as terisk are from the Motoro la transm itter strip wh ich is a TA 234 series. The relays are shown in the receive position.
L- 25-30 MHz; ML- 30-35 MHz; MM - 35-40 MHz; HL, -40-45 MHz; HM-45-50 MHz; HH - 50-54 MHz.
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NEW! ITHE SPACE CASE@

Ready tor assembly ...

PROTQ.TY t>E BOARDS

8-!> 5V (COfnpltIII . . . . . . . . .........•....... ' _..........•......... . 140.50
8-12 . 12Y(COmpldel . • . . • . . . . · · .. ··········· ···· · · · · · · ·· · ·····,·············m::
8-8 8.lI' e80ard _ , , · · · · · · · · ··· ··- .. · · ·· , .
T .!> Wlra~ torm~ , . . . . . .. •... .. .... ... . . . .. . " ll2~
T.\2 t l 2V Tr~ n5f o rme' , , 112.00
• Pow&tb\lses Al;cepls Up To 25, ~ Pinpac~ s . I'fOV'Sl(Ins Malle f or Eilhe' ~V al BOO ma
or ' 12 Va(2)) ma. By SimpleTran5!ormerC~.ngl . CompleteW'fh All Plrls

en",,," '" v,,.. ~..IA CH"JtOe .. _ " "'0,,",,,," """'""
_. ""'_ ..- _ tHO ..._ • .-,"11 ""'"'..- ,..

TtlE S'.CE CU E·

Co l l1f. r ;8'" ....••.• ._ :::::::::: :::::::::: :::: : : ::::: :::: •. :::: ::::::::: ~~Co3 T . r .8'" .
•6061.T6 Black AnodiZed AI\lmonum" " ~ Sodas. '1, - Fron t and Rear . 18 Ga..,ge
TOCl and Bottom Panels 'Circu, 1card Gu.des·Pre-OnU..d FOf Eiose 01Assembly ·
All N~sary Hal dware.
R.CIl, tt.NE~S

, . \ 1"'-0l9' _ _ I t:uG
P-3 3'1;-.l9' -. - - llCill

• f.- ""' a..iIa"lIltn IlolIl

...What better way to qtve your Circuit de
signs a professional look. House them in top
quality enclosures .. .

,,- S1oo

IC-502, place t he tra ns
ceiver in the CW position,
and put the key down.
Then with the amplifier off,
adjust C1 for the lowest
swr. With t he amplifier
peaked fo r 50.11 MH z, I
am ab le to QSY up to 50.4
MH z without any substan
tial drop in power.

Ove r t he pa st few
mon ths, the on-the-a ir
re po rt s which I have go tten
while using the amplifier
have been gratifying. Sta
tions that I have contacted
on a regular basis report
about a 4 S-unit improve-
ment when the amplifier is
tu rned on. Often, over
long t roposp he ric bending
paths of 400 mil es o r more,
the am plifie r has made
the d iffe re nce betwee n
whether I was a ble to make
a co ntact o r not. If you
construct o ne of these 6
meter amplifiers, I am sure
you will find it a va luable
asset to you r station.•

Tune-Up
Without any rf drive ap

plied to the ampl if ier, ad
just the grid bias contro l so
that the plate idle current
is about twenty mill iamps .
Next , co nnect an sw r
bridge between the ampli
fie r and the excite r. Adjust
the exciter to the freque n
cy you most commonly use
(such as 50.1 1 M Hz). and
place it in the tune posi
tion . In the case of the

and Rl Y2 is the o riginal
antenna cha ngeover rel ay
in the transmitter strip. All
of the rf wiring shou ld be
done with RG-58/U coaxia l
cable. Except for insulating
the high-voltage filter ca
pacitors, the rest of the wir
ing is noncrit ical.

Some sor t of I) meter TVI
filte r should be placed on
the o utput side of the
amplifier to ensu re that it
meets FCC ha rmonic sup
pression requirements .

P.O. BOX 2304 NORTH CANTON. OHIO 44720

~ ...
512 Broadway

New York, N.Y.
10012

212·925·7000

FT·207·R

YAESU SYNTHESIZED HT
HANDlE TALKIE

IN STOCK

CALL f VR BEST OFFERS

9:00-5:30
9:00-7:30
9:00·6:30

10:00-3:00

Mon.-Wed.
Thurs.
Frl.
Sat.

MURCH UT 2000 B
THE ULTIMATE
TRANSMATCH

(10-160 METERS)
• USED WITH ANY ANTENNA
• ROTARY IN DUCTOR WITH

TURNS COUNTER
SWR 1:1 PRICE: $242.50

BARRY ELECTRONICS CORP.

Please Print

",
Mrs,

" "----- - - - -,;::::::-;;:;::;-- - -------
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0 1wish 10 ~a.e my name removed l rom ll'le list 01subscribers recei.ing man ol l'le,

tl'lan tne regular subscription 10 13 Magazine.

From lime 10 lime 73 Magazine makes Illl subscribe, IISl S a••II.bln
10 carefully·screened companies and organlzalions wllose products.

servicea or Informaflon may beof in lefest fo you. In every case. ws must ap
prove all organizahons w lsl'ling to mail 10 ou r eueeeneere. In e'fOfY case Il'ley
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make any personal 0< lelepl'lone aohcil iolionll from it.
TI'le OV'eI'Whelming mlljority o f our llubac';~ iopprec iale Ihis conflolled
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Start your own encyclopedia of Amateur Radio by taking advan
tage of this super offer. Hurry, though: this offer Is limited.

If you 've been thinking about subscribing to 73 Magazine, this is
the time to do it . Subscribe today at the already low subscription
price of $ I 5 (yo u save $ 15 off the newsstand cost for one year)
and get your choice of three issues from the following pages,
FREEl Each issue is fu ll of information on building projects, anten
nas. traffic handling , radioteletype, computers, and more.

If you already subscribe to 73 Magazine. you know what a fine
magazine it is. You 'll want to take advantage of this super offer by
renewing for 12 months and taking your choice of these great
issues, FREEl

Look over the wealth of information included in these issues.
There's little or no information that goes stale. And by subscribing
now, you can choose three issues and start your encyclopedia of
Amateur Radio right away. Simply indicate on the attached
postage-paid card the issues you wish to receive . Please include
t wo alternate choices as these issues are limited and they're going
fast. Allow 4-6 weeks for delivery. (Yo ur subscription will start
with the next published issue ; if you already subscribe, we'll ex
tend your subscription.)
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you missed?
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JUNE 63. SurplUS Issue' 01.10·2 8neon
TX on 220; ,nc'''.S'''1I ARC-Z ',an$Ce'VIItf
$elecl'v'ly: PE·97A pov.er supply COf'W""·
5;on, Be';}"8 bar>d-sprUd, 'nductance
I"'..,.: eOM&t!U'9 BC·230 Tx; be<;l,nne"s
RX using BC·<l!>3, '1IK:,,'ve' molor-lunlng.
1';Ulsistor CW mofI,IOl: BC""2 antenn" re
lay convers,on; mobile loading COIlS: m.
creasong T..o-er ulectivi ly: TV .... ,th Ina
ART·26 tx. TRC·8 RX on220; AAC·~ HF RX
& tx. ARC·3 TX on 2m

AUG 63. Battery-op 6m station: diode no,se
gene rato,: video modulat ion: mallie T·R
sWitch; anlenna g"II\: halO mods: CW
blliale-il'!: VEe Dearn design; cou losses.
'I waltmele,: TX lube gu'de: dIode power
Supply: "l..",chDo." squelch; sw' ".plan.
al,on: .er!,cel a"l"",,. ""0: ,nfo Otl WIn·
oom anlenna

OCT 153. WBF", '.ansee,y." lO"tl5. HF
o'O'Piallahon ene.o p/lOOe O"'C". lema••"
tuned yag.; construc!>on hinlS; .nlenna
couple<; $5 .e<hC.I, hlamenl t'ansIO<me<
construct,on. 2m nu.,stor con"","ar: L.
layelte HE·35 mods; ouyer's gu'de 10 RX &
TX: produCI eetector: no.el con\'tlner:
compaCl mike ampli f'er.

Ava ll.ble Inue. published 'rom 19'61).
1963 are l iSled at lhe en d o f l ~i s

cala logue

FEB 64_1m mult,channel eKc,te<: RX de
s,gn ideas: mag'c tlr sw,tch; IoudSpe.ke<
enclOSures. .am 2 W TX: look .t le.l
eQu,pment: r.lloogroun(lS: 40m 2l Spec ..1
anlenna: neutrahzahon

A.ailable issues pubhsl>e<l f,om 19&4 are
hSle(! al t ~e end o f l~is catalogue,

A..ilable issues published trom 1"5 ,..e
listed at lhe enO 01 tn,s calalogue

A••il.ble is_ publ,shed lrom 1", are
hSle<l al It>e ....O 01 Ih,S catatoou.

MAY 67. Quad Issu.1 432 quad-qu8d-quad;
expande<l HF quad; two el quad; mini·
quad: 40m quad: quad e xperomenls: hal '·
quad: three-el qU,d: Quad blbllog'ilphy;
FET vlo: tube troubleshooting: HF dummy
lOad: unde-rstandlr.O "'dS"'; HF SSSICW
RX, oeornelrlc clrcu,1 desiOn; GS8·201
Ir.nseei...: FET con.e<1e< lor 1().2Om; hi·
pass RX t;n~

JULY 61, VE hem ,adio: VEl haml; DS8
-ailPlor: horne-brew lowe<: "ansillo< d&
s,gn; '39 W()(I(\', Fair: O,oun(! pl.ne .n·
t....n•. G41U be.m; SSTV mon,lor: UHF
FET preamps: IC "'i-f' Sllip: 'e<t,cal .n·
tenna; VHFIUHF d,pper: low.. hints, scope
mon"oono; ope,.,lng desk; S·hna c,oss·
band; hi-school h.m ctub; Heath HR ·l 0
mods,

OCT 67. HF sohd,slate AX: ,ugge<l ,o tato r;
des;gning. slug·tuned colis, FET con.ert·
e,: SSTV pr> g....... to, ; VH f log-period,es:
rotalilble dipole: gamma.fT1atch cap; old·
lime OXing: mod<l-rn OX,ng_

A.ailable iss,," pvbl,sl>e<llrom lM7 .re
lIsle<:! al the end 01 Ih,s calatogue_

68
JUNE 64. Su,ptus Issue' translorme,
I,icks; BC·l206 RX, Aps·13 ATV TX, low·
voltagelle supply; surplus scopes; f M "'01
commerc..1 otal types: Wilcox F·3 RX: re
sloflng Old eQu'pment: 75A·I RX mods:
TAA 19 on 432; ! ,e-quency eounte, uses;
tra nscel.er powe' su ppl y: uses lo r cheap
lape ,eeorde,s: surp lus con.erslon blblio
graphy: RT·209 ...alkie on 2m: ARC·l guard
RX; RTTY TX TU.

JULY 68. Wooden towe, construC llon; lill·
over towe,s: ."eetlng a lelephone pole: IC
AF oscmator: "'OB"' expl.;ne<l: ham club
tipslPa" 1)

SEPT 11_Mobi le VHF; Q2 FET ptumps:
con'A!<1i"1l TV tuners: . ta' osclllallOn sta·
blli ly: pallilel-lee design: moonbounce
rT>ombtC; 6m "Clle< (Con.c lIOnS Jan. 691:
6m "anseei"e< tcorrecltons Jan, 691: 2m
DSB amp: ham <:Iub tip s (pan 3)

NOV 61. SSB . ,al Wte,s; solld,slate
troubleSh(X1\1nll , tC f.equency counter
(many en ors & omlssionSI: "'CV"' Itans
lormers; space commuotcattons od yssey;
pulsar inlo: lh,n,wlre antennas ; 40m tran
s.stor CW TX/RX: ac 348M double coever
sion: mull,lunction tester: COOper I/"'e
specs; Ihe.mislo< aoplicatlons; hi,vallage
IranSISlo< hst: ham CluD lips (pa't 5)

A.a,lable ,ssues publoshe(l hom 1968 a,e
listed at tt>e en(! 01 this catatooue

69
JAN 61. Suppresso, compresso.: HW 12
on 160: be.m lun",o; ac vallaoe control;
2m trans'stor TX: l C power r&ducer; spec
t.um M illysis Info: 6m treneretc r RX;ope,·
at"'l1 console; ATTY actceten: catcutat
in g oscilla tion sta bil i ty: low-po ...e r 40 CW
TX': sequenllal ,elay sw llchlng , elg ht less
operato, 's bridge; ha m club lips (pa" n.
fEB 61, SSTV camera mod lor tasl sean;
t,,·oano linear: llfIleetive AF Wle,; unijunc·
lIon IlInSillO' into; N,ko l. Tasla biogra
phy; mob,le Installatoon hints. btll class
license stully Cpa" 1).

MAR 51. Surplus ISS.... · TCS TX mollS:
Cheap cornp'assor1amp: Rill calcula·
tions; "ans,sto< key",: bette< Da'anced
modulalor, I'ansisto< osclila lors: using
moweee. halt·wa.e leeclilne ;nro: surpluS
convereron bibliography, Eo"a class
l icense study Iparl 2).

APR 61, 2·ch llnnel scope amp: RX preamp;
Two-e ' PTT: • .,Iable dc loa d: s..., b,idge:
100 ~Hz m.,ke , gen_: some transislor
specs; SB-610 monltorseope mods: port 
able 6m AM TX: 2m conve" e,: E.t,a class
license study Cp.rt 3)_

MAY 51. 2m tu,nshle; 2m slot RX a ttenu
ator; gen."ator hlter; sl>Or1 _: QUa<! tun
"'g. US'~ anlennascope: ....asuong an·
lenna gaIn, phone patch r~s; swr 1n(!1·
ca tor, 160m shOr1 vertIcalS 15m anlenna:
HF p'opagatlOn angles; FSK eKcile<; kW
dummy load: h'-pDwer linear, Exlr. class
license sludy Iparl 41: all-t>.no cu"aln
anay,

JUNE 61. Mi c,owa.e po...er gene'ation;
6m SSB TX: 432....< TXJRX: 8m conve. ter:
2m 5/8 wa.e wh Ip; UHF TV tune's ATV . Id
eo modulator: UHF FET p'eamps; RTTY
moni lorseope; E.t" class license sludy
Ipart 5);build,ng UH F ca.itie" minl·vee 10 '
1().2t)m; VHF .fo

JULY 6&. AM modulalor: SSTV"gnal gen.
eralor: 6m kW Ilnear:"32 kW amp: 432·34
TXlRX; 6m IC conve"er: rad,o-<ontrOlIe<:!
models: AllY IC TU; audIO notch hlter:
VRC-19 conve,slon; tube subst'tutlOn: 2m
t,ans-slo< e.ell.,,; E.'ra class license
sludy Iparl 6); HF FET vlo

AUG 69_ FET .egen for 3_5 MHz UP: FM
crystal,wl lching, Sl8·wa." • ."lical: ,nlro
duchon to ICS: RTTY l one generator;
good/bad I tan sls to , ch ecker: 2m AM TX:
measure transislo ' FI: 160m propagat ion ;
t. lae app lleanons: Simple i-I s...eep ge n·
erato'; trensistor ~ eye.: SB· 100on 6m ; . Ial
fr eqUency measurement; ht'l class
license sludy (part 7); FM de.,a tion meter:
QRP AM 6m TX: circular quads; FM noise
logure: Ifansislo< paramele, I'aee'

SEPT ll~. Tunnel (l,ode lheory; magIC lee:
sokle"no teehl'l'Ques: wa.e- tr....1IheOry:

cable sh,e'd,ng: t'ans.slo< II'IeOfy, AM
I'\OISII l,m,t",. AFSK gene,alo< t,anSISlo<
.mp ~gglng. measu'e met", 'IIS'S
lance, dIode-Slack PO""'" supply. tr ansls
10< tMI,ng. 2', W 6m no;, HX-IOneutraloZ,
lng, capac,to< usage rad'O propagatIOn:
AM mOd pe.cenlage_ hua class uceose
sludy (part 6f: 3-4002 Ionear_ ATV ,'d,con
camara, 2 Iransisto, tes ters . FET com
p.essol. rt pla le chOke

OCT 69_ Supe,-gam 'Om an lenna , FET
ch i,pe ': telephone inlo: scope cali bra tor;
Ihyractor su.ge protec to,: Slower tuning
ra tes: 'denti ty callbra to. ha,mon,cs. FM
adaote. lor AM TX: C8 sets on 6m: propor
tlonal conlrol .tal o...n. xtal hlte< installa·
t,on: Q.multlpli.,,: t,ansee'.e, POWe. sup·
pty. hn. clilSS stully 1p.rl 91

NOV ll9. Ncx-3on l)m, I-I I'IOICr. hlte,s:d,al
calobfat,on; HW-32A e.ternai vln, 6m cce
...rler. Iftdllne mlo. 11 Z·Ondga: FM m0
eue fl,nIS: umDrellil Inlenna 432-34 TX
(p.rt '), powe< supply lroCkS w,th eeees.
tranSIstor keye.; tranSlslor bIllS deSign,
xl a l VHF s,gnal gene.allon: elecl,O"'C
venec: 5B·33 mods: htra class study
(p.rl 10): SB-34 linear ;mpro.emenls_

DEC 69. T,ans,stO, -dlOde checker ;dummy
10ad l8ttenua tor : tuned ti l te' chOkes : band 
swi tchIng Swan 250 & TV,2; 88 mH selec·
nVfly, mllh e.e,cises; Rll >lal calibralOf;
translSlOf PA des,gn: HV mobIle II S.: 1-10
GHz l'eQmete,: CB 0'01 on 6m, bua class
lIcense stully lpa" Ill: 1970 buylf'sgullle
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JAN 70. Transcel.er accessory umt:
bench po...." supply. SSTV eolOl' melnod;
base-tuned center·loaded antenna: 6m
bandpass lille,: EKtra class license sludy
(part 12): ,ectifier d iode usao"': lacs;mile
info.

FEB 70. 18·inch 15m dipole: 10m conl/erl er:
h igh·densily PC board , Campe,-moblle
hints: 2m !rl!<luency synthes,zer; eoece.
Ingldecodlng tor .epealers: OX·:}5 mods:
panoramIC VHF RX: va.iabla-2 HF maDlle
mount: hl.a class license Sludy Cparl .13);
linea' IC ,nlo. ORP 4I)m Tl(, tC O-multlph,
er

MAR TO. GdO apphc.hons, cha'ger lorO..,
cens: FM t'll<lu-ency mel.., PC ooard ceo
slrucl'on; h.m FM slandards, cheap rl
wattmele<, mulhl'eQ FM OIclllilhon: ..,-t"
syslem moduies (pa" 1), S,o.ef moos: gdO
d,p IIle: Mo to ,o la 41 V con.ersion: CW
moni lo,: bUyIng su'plus log,e: SSQ-23A
sonoouoy conveesrce: GRC·9 RXITX con
vers.oo : hlra class sludy Ipart 14): mIlO
10 VHF FM

APR 70. NOIse b lan ke.; zm hOI came, dI
ode conl/e,te,; repea te, cconcuer: unde'
Slandlng COR repea ler: 716·w8ile 2m an·
tenna: Ext'a class slully (p.rt 15): Inexpen
sIve sem.eOn(luctors: renovallng surplus
mele's: lonear amp b,as regulaUJf: hi.pe1'
to<mance 1·1 amp & age syslem, SSB ere
10< shC)ft...ave rallio.••euum-Iube lOa<!
bO•. genetll FM dope & ,epealer guide:
m~Q8"ngyour anlenna

MAY 10. commenls on FM dOCkel"
'18803: lutu'e o t CW; FM-AM RX aligner:
Sl8·wa.e .e.ltcals; using 2m intelligenlly;
auto Du,glar alarms: power supplies ',om
surplUS components: "i·t·· sySlem
mO(lu l"s (par t 2); VHF FET p,eamps;
educa led " id iot .. lights; poslage·stamp
6m TX; Exl 'a cl ass study Iparl 16): B,shop
IFNl: lo...·band police monlto,; moOile
CW TX, W,ch.la au lopalch

JUNE TO.DORR anl enn l , .10 CIfCu": reo
mole , wr ,ndieato<: Indoo, HF .ert'cal:
Iwo RX on one anlenna: e",monment &
COl' lOSS: 2... I,ap ve'ltCII': buyIng sur
plus: two.fOmORPTX. 21 d81m beam: b·
tra clasl study (Plrt 17)

JULY TO. lmpro'ffld Color Slow·Scan Tel&
.ision; How 10 Buil(l a Keyer: " 50-M Hz
M ighly Mile:-one-I ,.nsiSlO' SUpe<r8Qen·
er. ti.e .eee've,: Cheaple & Meter Hall
Gallon-use 61 1-As and be hea' d : A High·
Perlo,mance Po...er Supply- u sing an IC
voltage ,eg ulato , : La tham Island eXpedi ·
lion; 00 to Power : PrOlectl on tor Grid·
Dlppe, Coil's: Mobile CW Rece i.er; OSLo
mg Ha m Rad io " Own Con Game,

SEPT 10_ Integrat6d Corcuit CW tD Gen.
eralor: The Indic.tion Qscillato<-anothef
(l;pper ci,cui\. 1~ MHz; Tuning VHf Re·
c..ve's-cl..... ,nlln," .ttenualor and os·
CIII"O< unll; Repeat." Antenna 5epara-

t,on. o.cee SlackS. o.lu." Rece,.er Ga,n
COnt,OI-uslng one "anSlsto. ilnd a
zener. Reed Relhs lor COa"al S.. ,ICh,ng,
Bee.-e.n Two Meter COaolal Anlenn.
eon..."ng 2' V Relays 10 115 V ae. V."
$ill,le 2m MOSFET eonv.,n..' -Iow no<S11
nIgh ga,n. ullra stabla

NOV 70. Ol!!e'enhal J,FET preamplll,er:
Ramot e Quad Tun,ng, Two-Watt SIX Mel e.
T,ansmi lter-uSlng the c ,ys tal.hele,o
dyne ,,1 0 : Semoa..,lomat,c FM c~annel

ScannIng , low-cost Automalic Keye. - an
e.cellenl "li,sl p,olecl", Ac Sw,tc~'ng

...,Ih s.,U -Powe'ed ICs_cl""er zero '011

.ge s...,lcr.. Pioneer RadIO on I~e Praor..s
- ..hat II was Irka 45 yea's ilQO: SST·I
Sohll·Slale T.ansee,.M lor .w Meters. A
lO'ilo-Cost RF Wall ..... I.,,_ Cahbrale Thai
C."b.aIO<

DEC 70. SoI,d·slale VHF a,cll" deitil "e
Quency conl,Ollar SSB 1m IranSlsto< "M
Tl(,HW-'OOoHsetlunlng_ Irttlegale d'p
per. 3-500Z HF Ifnear, General Class sludy
lpal1 51. 'I'ans>-lesl- (no '01000 errors')
t'ans,s lor p_s cu"ent "m,te'

A.a ilable Issues publ;shed Irom 1970 a,e
lisled a t tM end 01 th is calalogue,
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JAN 71_ Sphl pl>Ones 10< Ol(,ng: H..ath
Ten-e. mollS: CWduly cycle, 'epealer z....o
beal ..... HEP IC prO\8'CIS l().lS2Om PIra
bOIIC olleas_ loghtn,ng jlfOle<:lIon IC Rx. ac
cessory, alUc anlennilS. douDle..oalanced
m..ers. permanenl ma'ke' 1001, ~am

Ifcense sludy out'ShonS

FEll 11. metal localO<, .ar.ctor tl\8()ry,
AFSK unit; SSTV patch bOx: ATV hlnlS,
RTTY lun;ng ind,cator, lone encode'lde·
coder; nO-MHZ eon.er te,: SSTV magnet'c
ceuecnorcIC code oscutetor: 6m TX beep
er; Genera l c lan study Ipar t 6): ATTY In,
"0; per/bOard le.m inal, low ohmmeler

MAR 7U C aud,o h iler, IC 6m con.erter;
tr ap " ...Iical iOeas: d,gltal counler Inlo,
su.plu, equipment Identiticat.on: HF
"nea.: Slmpl., phone patch: repeateo- aud>O
m"e<: (llgltal RTTY accessor... COill
han<;je< g,ound plane. G....eral CI.ss shKly
(pa,t 1)

MAY 11. 75m mobde ..I1,p, 2m p.eamp
uanS'Slor amp desIgn, lOrn OSB Tx.. 00'1
.ble FM transee,.e. oorectory: audIO com
pressor.clipper, trlnSlslor lM hllQmele,.
45O-MH1 lIn k TX, SImple Af hlte•. I-tube
2m transcervet: surplus 2m power amp,
Gene'a l class sludy (parI 8)

JUNE 11. 2m beam e.peromenls: 3-el 2m
qu ad. mu II i -tland UIpole paueros: ...eather
balloon verncar. pOCkel-page. SQUele~:

TwO-e••to ; lunIng mobde whIps: nanSIS'
to. power supply; capac,ty decade 00•.
4-Om gaIn an tennas, Gerle<al class sludy
(pa,t 91

JULY 11. IC aulllo processor, aud.o s'gnal
'01......10<: CW hlle' 2m FM osc,"alo<: 2m
COIhnear ...,t,ca!. FM suppll.. dtfeclo<y.
Motorola G·,u,p con_s'on, tranSlslor
beta IllSI..: Gene'al class study (pa,t 101

AUG 71. Ham l acs,m lle Ip.n 1): 5OO·Watt
hn.... dimens,ons 10' July coillnear.
' ·I ube 1lOI40 slallon, . fo dlgllal readOut
Jupite. On l Sm : Gene.ai class sludy (plrl
11); p ink I;ckel wa.e·mll tll'

SEPT 11. Trans fo,me, less powe' sup·
pires: solid -slale TV elme,a: IC subslitu
tion: 1...0 ,I ..allmate,s : IC compresso.·
agc; mullichannel HT.2OO, ham tacsimlle
(pari 2); causes ot m.n,made nOIse: I/to
wllh I'acklng mI.... G_ral class study
IPI" 12); transislo< he.ISlnk,ng, IC pulse
gene.ator. phQtle PIler. ISOlatIon; I>C(J
w.lImel..s

OCT 71 _Eme'gency ,epe.;tll", COR. u.ns·
ee,ver POW" ....pply. jlfe<:!lchng meteor
showe<s; dig,tal SWItchIng. reve'se.cu'
renl Daltery Cha'ge., pass..e .epelters
INlfth g,ounds; .ud;o "'Iailoring" 1,llers;
S.... n 350 mods_

NOV 71 . 3·el 75m beam: moto'·luned
ground plane: 2m glln .e'llcal, translSl O'
biasing , spl"·slle repeater; lo.·hunling,
ludlO h lt e.: tr. ns,st orIO;ode tester: .t il t
tesle'; 6m kW amp: 1().15·2Om Quad: Iran·
SlslO< p,.net linal. .ntenna teed l 'ne : com·
mun,Clllons dBs: 2300-MHZ exc,le.

DEC 71. Con_t Your 7-MH1 Cubtcal
Quad to A" Bands: The Indoor Quill; Gel-



! " "Il 10 Know Tee Squared Ell, More Power
From 61 4&: Radio Qirec tion/Range F,nd·
er: Morse Memo ry _ :)O.le t ter memory for
iden t, con tesls. "'C .. SeR MOb,le The!!
Ala,m; OX a oos Or ccotects: Code Silo".
hand : VH F Doubl", S,d eband

72
FEB 72. A Sohd·SI"'" H,g l> F'equency Re·
Ilene'alive Rece ,y,,' - e' C"'UIPO usong
one Ie; T,ps fa< Rels,ng Vou. Colle Speed
to 20 WPM: W l'ly N o l Try ORP? VH F Dum.
my LoadWaltmel~ . ON OX On '. Wall _
e njoy ORP ..>lh n". l-Wa!! "0. 20-60 W 1·.
Band TX_ twO·lube CW Ir. nsm '1!er .
QUIck and Easy PNP NPN T' '' ''$I. ' OI Sorl
er. Self-Con ' alned Rellected Pg.... et and
CW Mon'\Of , elftu'!•• Cue",te. Cueu'!s
T"" .... utomat C f,,,nsm Sllon lIne Tuner

MAY 12. Ou'c ~ Band Cl\iInge Mob Ie An ·
lenna-w fn OlJ tpul ,11(1 cator. HChfo to Gel
ltle 51u ll ,nlO the HOUse Ant,-CW RTTY
"ulostan A MOd" '" VHF F'&Qu&ncy
Countl!'/-can De bu It tor unoet "00 TV
Sync Ge-..IlOf-US''''Ol 'Cs R~,O As·
lronomy_"' oose " "ll Rec~,~ "Q Antennas
T~e Se..e'p' .... Anlen..... _2m FM, 01
<;ourse. ceec.rs CIf<;u'l5 CIf<;U 15 S,mp'"
car Ammete r- a li lloOl 'd s tate

JUNE 72. S.. Elements on T.."nl\ Me l" rs
-elom,nale ORM Slo.. Sciln Tele~,stOn

~SI<;S. A<;t.~e F Iter Oes,g...."ll Use-.
kinds ot hl1ers P..rt I RadIO AS!fono
my 'o r Am",l"u'S (p",rt II), 20 dB Be..ms
des'gn '''ll <;on5l'LH:ltOn 01 VHF amen
eas. Prlaslng Mull'band verue.. ls-ten
Ih,u elg~ly meters. JOO- MHl Freq""nq
Sc:.. ler-exle"llS I.equency <;ounlel5 10
VHF. Clfcu,ls C"cu,ts Clfcu.15 Rny F,I
lers -elhphC ' u nCIIO... " Ile ' s , TrOuble
sl'>ooltng for Ihe "'"",<;e

JULY 72. scne-sree VHF Ampllh" r, Tile
Prlase-Lockflll Loop: VH F Cor"ert",,: Add
S15 T·Pe..".; 1296·MHl M,.er; Tile VHF
SpKlal151S FM Am phli",: Mel &Or sec..er
DX in\!: To ne DecOder and Ca"'e. Re lay
C" <;u lts - us ,ng tne UI op ..mp: Fly,ng
Spot Sc:an...e ' for SSTV-solod-slale umt.
s,mple.•ela tively ; Acti~e Filter Des'gn.
Pa't It,

AUG 72. SSTV intro. speech processor,
FM repea ter '1'1 10: lesl p,obe const ,uc llOn,
GE p,ogline ac supply: 432 ' I testing ; p.e·
am p com pressor; Si .·e. mods. p hOn"
pat c~: Two-e, inl o : sola. inlo: SCR .egu·
la lo l for HVPS: " ide al" .ta l O$C illa tor : FM
PiX ada pter. auto t ~e !l al arm,

SEPT 72 Plum bico n TV camera. WWVB
6Q·kHl RX ; c,gar lube SIgnal gen" rator :
CW acttve lilte '; " les ting a l 1296·3500
GH l : balun an tenna le ed tranetstor
power su ppiy. IC 6m PiX, IC FM.'AM oetec
to. (parI 2); acnve lille' design (pa 'i 3);
K20AW lre-q u"ncy counter (pa.t 31: 2m I.,,·
qu ency s ynl~eS'le, (pa 'i 1)

OCT 72. Correct,ons 10' Aug FM PiX
adapter; 2m frequency s ynl~"S'le. lparl
21: 6m I' ansostor .to; nano·ampere meIer:
time·f'e-quenc y measuremenl (pal t 1): ac
t' .e filter <leSlg'" (parI 41. rePOl"te' llmer,
h lra class O& A <pa" 3): balloon .e,IIUI.
10 gene.a lor: Ilme.aeiay relay. 432 fille.
,deas: de-ac ,....." 1.,.. hc.(l.O<:Ie con ~e'te •.
RTL deead" and 1'1,,,,, d"""r: plus-monus
supply 100 ICs

NOV 72. HF lr" ns i51or PO"'" "mps: RTTY
Seltal: IC trf RX Ira nSlilor keyer: em",·
gency po..e r; 22O- MHl preamp: do ub l" ·
rleita antenna; s,mpl" con"""er uSlnl!
modules; HF rl lesl",: "I ...mperl 111'1'"
oscillator; 2m frequency SYl'l llWlSil'" <P.ar1
31; K2QAW count",,,rra-lill: 2m pt'Ump. fx ,
Ira class O&A tpar1 4); ~,-Z voltmeter;
N" oIa T" s la story. VHF s'" mel"': ".1'1'
SISlor ,egen RX ; 432 SS8 Ifans""".... ac
arc ..elder; Inlro 10 compulers. hybf ld AM
modulator; HR·10 RX mods: 10m IranSI"
lor AM TX: 40m ground p1.ne; IC logic lie
mol'lslta to.; o""rloarl ,,'olecl'on. 1·11"
s ..ee" generatOf: d'glt.llreq.......cy coun.
"': au,al TX I... n....g

OEC 72. SSTY sc~ a"aIYler; 2m F M RX:
tone bu's......code< and decoder. Ul1''''''581
' of amp; auto~tct, hookup: LM380N '1'110:
YOItage"llflablecap i" IO; 2m IS-Wall amp.
SS B modul""on mOl'lllor . • 101 1 Iraqi
acll""y met"'; 10 A ".r "<; supply. Ifan.·
mosstOn lone ...ses. 'adlO aSlronomy: '1'1
rlLH:lance met..-; 7~ 10 20m Irans,,"'ler:
LEO in lo: olOm p'eamp; Ira ...s.s tor "fO: 1972
mde.; 2m preamp_

JA N 73. HT·22D 1 0u c~l o-ne; 3....1 20m yagl ,
5D-MHl l,equenC y counte ': speecn pro
cesser: atcee gene.a lor; FM test set; l ill·
o~e' to..e r; 2m con. efte, USI"ll mOdules:
lunab l" AF 1i118f; s .. ·band linea'; t Orn H
lu ne. , dIOde l'IOi se Ii m ilec CWISSB allC:
HW·22A Irans-celve. 4-Om mod. HAL 10·1
moo

MAR 73, A Fasl -Scan FaCSI mile S yslem
use ,t .. ,th SSTV; $1 . a nd T",o Mete . H ,g ~

Po...,.-us....11 a $25 surplus amp hl 'e r. '"
Oigl lal Tape ();st"bulor lor Rny. T~e Am·
pIe Ampllhe r-a ll band. t200 Wa tt s : Pop
ul., SSTV Ci.cu,ls (Part II), ImprO\llnglhe
IndOOf Anlenna SySlem-uSlng coppe,
folt; FM De.,al,on v ete-e. T,me Fre ·
quene;y Meas u" "Q System IPart 1111. An·
o ther Use for 4-00-Cycle Translo<mers:
Ba"llpass Fllte. DeSIgn

APA 73_FM de~,atlon mete-: 2m FET po-e 
amp. 1..0 2m POW'" amps_ .epealer con
IrollPa,t 1l. .epeal~' IIcens,ng. European
2m FM. FM K"nner ~apler RCA CMU15
modS_ Ioghrnlng deleclor: CB al>gnmen '
gadg"l Irans,stor . , POWe, amps l~rt 2).
'epealer econom cs

JUNE 73. 22O-MHz Slgn<i'generator: UHF
POwe' meIer, .epealer hcenS1l'lg 11'1'0.
RTTY aul05.. ,tC", olOm "yb"d .10 Tl(, an
lenna polar mount. 10·1520m quad.
K20AW COUnter mOds, d""ble <;oa. a n 
tenn... ham summer 100; lone decOder:
held s lrengtn meter. n,carl banery paC• .
Oflmmeler; FCC 'egs Iparl n

JULY 73. Tuneable OSClllalors lor 2m FM
RKel""'s, Bas.c ATV System-a T-44
transmI tter sl"p does mOSI 0 ' the ..o. k_
MultIple Ou lpul Frequency Sta"lla'd
leis you c"lobrale you. 'eee'"er.n .0005-Hl
",c.emeOlS. Dig"al Idenlllrcallon Un,l:
450 ·MH l P o..e' DI"'der -eaSlly -con
stru<;lftd malc~,ng system fo r stac.ed a',
ra ys. CW FIlte rs . Bared and Compared _
complele w i l ~ scope traces a nd band·
W ' d l ~ specs. 85 dB Ga m 2m Anlenna
Comp,omise Mulliba nd Anlen nas : Grod 
D,p TunIng Ihe Ouad Anlen na

AUG 73. Log-periOd 'cs Ipa rl II: lo ne bUfSl
generalor; rl po ..e' amp des ign: tra ns ls lo r
' adlo irtlercom: 160m anlenna: SSTv mo n
ilo.: iow-ccst " e-q uency co unter: ',1 0M <le 
s'gn: ORP 40m TX; 4J.2·MHl e.e,I" ,; FM
a udiO proceSSIng. FCC 'egs Ipa rt 3\,

SEPT 73. Repeale, cont.o l sys tem; log pol'
«cc.ce (pa rI 2); 2m RX calibralor: PLL IC
ap plic a tio ns: TT pad ~ookup; Heat h HW-7
"S" meter: OSCAR-6 Oopp le,; 2m coa-i al
an le nna , zm co....e' le'; IC keye r: measu'e
antenna Z: FCC 'egs (part 4)

NOV 73. 450-MHz ,,"c ite , : Intra to ATV ci, ·
CUl tS: r uceu .ollage mo nitor; aUlopatcn
CO nnecl ions: IC meter amplifie r; TR,22 ac
s upply; indOor ~erl ; ca l: IC AF li11 e r: mo·
me nta 'y power la ilu'e P'Oleel lon; 160m
an t"nna cou p le, ; Molorola HT 11'110. SSTV ,
ISB, Class B AF a mp ; FCC ,egs (parI 6)
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FEB 14. SSTV monI tor info' IC a l/d lo
amps: KOpe s ""eep generator; 15120m
"",rhca!: lelep~one line cont,ol s ystem:
PC board conslruc l,on . •a r-o AF I,lle r:
blown·fuse Indica tor: olOm CW sla l,on
.. ,th Ten.Tee mOdules: simple p'eamp
compressor: s,ngle -'C Rl(. " 432· 3-4" ' ina l
assembly: IranSlSlo r ke yon\l c1fcu n. 7·seg
mel'll .eadoul .. ,tl> n",e d" .....r

APA 74. VOX for ,epeale rs ; lone-.operaled
relay. HF tr ans"erler: 10 10 2m TXcon......-t
er, , ..mote conlrol p",nellor scanner: RCA
FM TXtunIng: subaudlble tone Ilenera to<.
FCC regs (part 9~. ,epeater a t la s

MAY 74_ CD car 'Onnior>; audio comp<e-s·
>IOf 11'110; inlerl.,.ence suppressIon for
oo. ls. au to bu'glar a.la.rms. 2m IC preamp:
lOrn FET coo"er1er

JUNE 14 . Poor Ma.n ·s Quad . Reconcilong
lhe Long Squared Ouad - deYe lop lng a
ne"" Iype a.nlenna: Anlenna Load IndIca·
10<; Malcn lno : Remotely tunable Anlen na
COupl",. A Prachc.l G.ou"ll System for
160; WiOe-Ra. nge "'nl enna Tuner: Old An
t.....nas "nd New Baluns-bulld a dOUble
l epp; A Mu n 'band Ground P1ane- lD-40
melers. Mod Ouad 'or Fruslraled 0111
Owell",s

JU LY 74. 4·1000'" ill'lea . : un l. ersa l Ire ·
q uency gene ,a to r: un .-e 'sal AFSK gene r
a t o, ; _ ~5~ IC \>me.; 80m pnased a rray, 135 ,
kHl '432-MHz preamps . lOrn ORP AM TX:
3000 V ec sup ply. ~O"-IO read d lag,ams

AUG 14. To .o,d,,1d "ecllonal ..a rtmele rs .
450-HMl FET p.e" m p: " se g do to " nd "C".
T" mlln" TT pa.d hookup. R390 0\ R392 RX
mOds: t.acki ng CW f'lIe•. au' "I YOllmete'.
unl "e.sal 'egu laled supply. SSTV &Can
eon. "'ter. TTL Iog,c p<oblems. to I,me r

SEPT 14. MOSKEY eiectrcmc key", (parI
11; WX ..a .n,no s ySlem_ H..... ,h 10 -103
scope mcce: ORP em AM TX: .1 speecn
Cll ppe<. a.udio no.se Ilm, ter. Wl( satello le
on SSTY monItor. uni"",..., IC leste•. m.... 
i..t"re "g conSlfLH:hor>. 10"'" conSllLH:'
l Io n . Infinote .f anenl/a lor e lectr on .c
pnolo t laS~ 'den. IC "select-o'JOlCt ..

OCT 14, M,<;rOI,a ns ISlor Clfcu.'s: s ynlh,,
S'led t.jf ·220 II)lIrl 1l. 'epeater go."'n
ment; reg"l al ed ~ V ee supply. F'" SelcaL
'emo"able mot>,1e a ....ennas. Iolo' o<o la me
t""ng. 2m YOl'1 .ca l COllinea r, Motorola
model COde. 2m coa..al dlpale: 1 6-MHll -f
Slnp. MOSKEY eleCt,onlC 'eyer lI)ar1 2):
carbon m, ke CorCUI!, ~''90 ''''' lo-~ss h i
ler; em p<eamp. 3-.."" d'POle. ATV sync
generalOO. NCX ~ mods mo(>"e ..n,p IOf
a pa rt m" n l d ..elle.s. SSTV 'uloma"c
. ..t'Cal l" gg",

NOV 14. K20AW counter upelale 'egu al
er:15 V dC supply, .. ,nd d"ecltOnlndlcalQf
synllles'lflll HT 220 lj:>arl 21. 20m 3--e1
beam. "uIOQa'c~ pad l'>OOl<ups double
stub anlenna maIC~. No. lO e Class I"'S t.UC
lIon: d'g, t",. S"". met", (pa" 11 em con,
ve' le ' (1S- MHl I·f) --e-tH'ldge : MOSKEY
eleelfoo,c . ""' ''' (pa.1 31. Aug SSTV SCa'"
coo""rler er'a la, .epeale< olll'equency
'nd,calor

DEC 74. eare o f nl<;ads. w,nd speed euee
hon ,nd,calo'. WX salel"le ,,'deo con.erl
e•• eleclronlC ' eye •. h,nlS '0' No . ,ces: un
kno..n mOl le, scales. SSTV ta pe l<leas.
TTL log,c p.obe: publo<; se' ",ce band <;01'1
. e fle •. luned·d,Ode tes t .ece"e.s. dlgl lal
5'" mele. (part 2). lelephone pole beam
support: r~omb.c an tennas. 1914 !nd e .

7,
FEB 75. Heatn HO-l 0 scope moe Jo r SSTV,
elec t'onlc keyer, dlg ilal sa tello le o ,b llal
lImer: OSCAR-7 o peration: s a tello te ortnt.
e r p,edlctio n: Healh SB-102 mod s ; com
paring FM & AM. repeater e ng inee"ng;
Robot 8O·A S STV ca mera mod, neu"a liz·
ing Hea th SB, I IOA, " Bou rtce less " IC
s ..- itc h; lape keye r 10' CW TX

MAY 15. IC Cal lsign Gener,,' ''': PlaYIng
Wlt~ Power on 432: Does Etl>e. Cause
G,a.,ty?; OSCARln\! You' FM Piig: In Pur ·
sui l o f Ihe Per feel SSTV Ptcture: Ac Powe,
10' the HW-202: You Can Wor k 75m OX:
The POSlage Stamp Squelcner: d iusle. in
Ho n<lu ' as

JUNE 75. Home B,,, .. thIS SSTV Mo nilO' :
EI C~eapa Su ptH bea m: TM Sma ' t Ala rm :
RF Powe . at 432: DIrt Cheap Tunable I-F
'o r Con"erle rs: All Ba...d Frequency Mark
e r: F'Onf Burn", 'o r SIX: Th,ee on Fill""'n ;
Preslo! T,a ns iSIO, Gn-&c ker from VOM .
How to Pu l o n a Pro less'ooal SliOe Sho..

JULY 75. OSCAR Spec,,,I' Anlennas lOf
OSCAR-Whal Rea lly Wor..s?; HO" You
Can Ta ke OSCAR's Temperalu re : FM
"'lig nmenl O$Clllator: TM Aud IO SyntM
sizer for RTTY. SSTV and Wnate"er: Ham
Rad IO on ltle ArcUc -lg25: Gee. Wh"'fs"
Zepp?; VerllO.1 Ant" nnas 'or the N(Wic ,,;
Pre.enl ing Reg ulal or Ca.rn"'ge: The UII ,·
male '1'1 Va"a ble Selecl""ly: PIlone Pa lch·
lng-A Pu bl,C $enlce

AUG 75. loI6/432 ·MHI M hcal anl ennas
(part 2); 20 mlnule 10 II"""; dlg'lal s..,
comput", (pa rt 11: d eDugO'ng r1 teedoack:
OVM buyer's gUIde: WX salell, te mon, lor.
CMOS "aceu·""y",". PC board melhods:
s..eep-tube linal PO-<lCllultOns: tomPKI
mult,bal'ld d ,pal" ; . m ,,+1 d ,g ltal Cloc k; 111;
<;95sory .fo lor HF Iran1oCei ......, modern
non- Morse COdes. mulli·luncltOn ge"",a·
lor: 2m sc.nn....g s yn lhesiler errala.
KP-202 ",alOy charg er: 10m multi-eJemer>t
~.m

SEPT 75. C.lcul.h ng frequency <;ounler:
WX salello te FAX .ystem (pari 11; IC mlllo·
"oltmel" ' . ttl. ee· bullon TT d eCOd er.
I,oubl"shooling SSTV PIX. olOm OXa nIe n ·
nas; U6l432-MHI tI"Ii<:. 1 a nlennas (<;01'1·

cl usion); di g 'la l s .. , eompute. tconctu
s'ont; ,eed relay fo' CW bk'ln, "' E555 p,e
sel li me.: po wer.Iall ure a larm; portable
ORP " g po wer untt . preciSIon to V d c re
terence standa,d , 135-' Hl i-' SI"P: rete.
phone naedsets w" tI FM transce ive rs
Moto ro la T-44 TX mod fo, ATV; Q-M·MHI
s ynlheSl ze , lparl 1). ~am . ad,o PR

OCT 75. Ade'u xe TT Y.eYOOa' d (Pa" t l,op
a mps a basic prome'. an ,nlrOduC I,on 10
m,c.oprocesSOfS; 2m Syn l ~e$lle, IconClu
s,on) sareuue FAl( system (concluSlonl
'''llulated supplies (d'Spellong tee mys
I.,.y) d,gilallogle made s,mple, FCC mle.
••e w. a con lest uP syslem dIgital cloc.
Ilmebases. t ~e ope,a lmg des . ORP 432
nam PR

NOV·DEC 75. Bloc.buSler dOUble '$Sue'
Flip-flopS e.POsed , b. eaM~.ougn In laS!
SCan ATV. sl'Obmll dIsplays IS cool the
luned lurn:~ ee, lan1""na "oner 10 ' HF
Ira"sce _ers) a de'u.e TTY . ey boO.ll d (pa.l
21 '''''' 127' .ota tmg mast: less l ~a n Stoo
mu'lt-purPOSe scope lor you' s~ac. (part
1)_ O'ed,cI,ng m" d -.Of<Je< "' lermod leed
lone po-m'l!'. ORM,"ll lI'l! Tn"d Retch *~_
luDeS na ven· t d 'ed. mstan l <;"CU IS-bu,1cl
your OW" IC lesl "0: lhe K20AW synlroe
SIze' PRO M-oted. a h..m's InlrO 10 mICro.
po-ocess,ng. g,ound la ull Interruple< la
.eep-al.." ClfCU,t 10< yourselfl a $1 Sl"p
cnarl 'ecorder, an """1'1 somple' CIOC •
oSClltalOf: Ine Fun C"y su'p'us s-c...... up
dallng tile HeaU> IB-l 101 coun'er ~
pages'

76
FEB 78. BUIld a Sta"'",,' Commun.calor
T' e••,es speelal. S ynlnes,zed IC F.e
quency Sl andard' You Can Ma'e PIloIO
PC Boa rds. How-s Y""r SPl!9'C~ Ol/ahty?
ASCII 10·8audol eon.erler: RTT YAuloca ll
- I~e Dlgrl al Way . Imp.o..,, "Q lroe FT tat
N,g ht DXlng on 10 a "ll 15m Really Soup
Up You r 2m Rece ,ve r, Pul You , SB 10 on
'rom
MAY 78. Spec.al Anlen na Issue' Tn" Mdg
n'hcen l Sevens M ,c ,o~e" " An Allband ln ,
. e fled Vee : Closed Loop Anlen na Tun,ng,
T~e 75-8Om B,oadbander . The Mag,c of a
Ma l c~maker, How to Coa. Yo ur Antenna
4Qm DX ing -Cily Style. T~e Sec '''1 2m
Mo bile Anlenn a: An I....ertec Vee for
16O/BOm, T~ e Dipol e Da ngle ., Amale ur
We at he, Salellite Recept ion, Scan Yo",
HR-212; A VelY Cheap IIO- t~" MOlle l 15:
COde Con~e"e ' Using PRO Ms, A N,f(y
Casse tte-Co mpu te r Systems . r~" Ins and
Outs of TTL. Bui ld a CW Me mo,y ,
5/8-Wa~e Powel for Your HT; 555 Timer
Sweep Ci,euit fa , SSTV : AM IS NOI Ded<J _
It Ne. e ' E.isled a l AIt : Compule' Lan ·
guages - Slmpll! tee

JUNE 76. VHF S pecia l' scoe- COR _Dlg l_
lal , 01 course! , To uch tone Decode. - us·
Iflg a ca lcu lato' reaccot: Simple Ama.eu.
TV Tlansm'!te,; Amateur TV Rece,,,,ng
System: Mo bile AutOd ,a le . ; Auloea li '76
uSIng a louchtone decOder: BU II <l ThIS Lab
Type B.idge -a...d rnaasute I,ans forme'
Impeda nces ; HOW Those T"ang le Thing s
Work_a sc rt 01 op am p ~andbook ; Those
h c ,tong Me mo,y Ch Ips _RA Ms . ROMS,
PROMs. etc: ASCII/Ba udo t ",t~ a PROM
~for f1bbonles s RTTY on compu te.s; "" m
Yo u. Beam Righl~"'t~ a p 'og.ammable
cal<;ul ator_

J ULY 76. Pe.Ieel CW-dnve ·em <;'alY " 'Ih
lhe keycoder I: Tile Mini ·MII" AUlland ORP
RIg -a m'Otlly 7Watls . A Fun Counl9< PrOI
ecl - under' S-5O; BUIld a FAX from Sc:.a lch
-Ihen gel s81e llOle plClu'es " nd olner
th Ings : De, Repeaterme ister _repeale .
cont<oI ..ilh 10: The G,anl N.. ,e cloc~

Crea t' .... SSTY Prog,ammlng _ CW Reoen·
era lor/Process: What' s Up on 156 MHl 'f: IT
Pad for Ille Wilson HT. Power Supply
Tesllng -to save your d lg 'tal <;"<;UIIS A
RTTYlComputer o.splay UM . YOU' Com
pul er can Talk Morse : Ga In lOf You r HT_ "
tlall -.. ..... wn ,p ; Tho!' Super T.ansmalch ,
SImple VHF Mon ,lor

SE PT 16_ T~e Su,p"smg OORR Lo- Noose
Anlen na (pa't II); UIl'as,m pie RegulallQf1
" ,lh Ne.. IC- pow", supply des,gn greal
Iy Slmplif'ed; can an InllOOf Anlenna
Wor~ ?-ma~ l ng Ille best ""t 01 a bad blr
gam. Ine . pen$l"e 12 Volt s for Your Base
Sla ltOn; A Tesl Lab 8ortanza_us''''Ol a
" anSlslor radIO: Proteet V"", VHF Con
werle' -f>O\'el a nlenna relay. " d'culously
S,mple RTTY System; How 10 ealc~ a
CBer: A 450-MHz Tra nsce,,,.,. for Under
$130: Space Age Junq ue II; PROM 1,4 """,
ory Re"is iled . Eog ht T'ace SG0P9 "'d.PI""



The PRO M Zi-PIle<: S"eaKy Baudo,~ ...,tIl
an ASCII keytlOatd'. S,mple GraphICS Te.·
mlnal-II''"il ""plus: Coun le<5 Are Not
"'..gle-IMy·'" SImple

OCT 7&. BUIld .. Wend 2 BaM MOO,I. An·
tenna BUIld a Counter 10< Yoo. RKe,Vt!'.
HOw 00 YOU Use tCS" (par' 1I~ QRP Funon
.a and SO-have a 'N! ball w,' h Ju,t ~

Watts, TI\e Hybro<l Quad -low ... 'r'ldIOacl.
e .pelON. hanle'. Frequency Detecto< 101'
You, COunle<: Pl'Oog,ammabte CW 10 Un"
_to< RTTY, '&Peate's. moD'le. etc _"le..
lei tor 11'•• Counter Cultu'e-Slmple.
counle<. WIIIl leu used PO"'''', Is l>'Iy R,g
Wor ~"ng O' NaP-bUIld an etleet, ...
••d,.'e<! held melet and know ' - QUlck,e
cen.ee.." tor 15 and 10-sat 's lachon
gua,ant&ed; BUIld a Supet Slandard
g~ "ghl down to 1 Hz: The Inc'8<!'ble
LamDda DIode: Ma<:h an;cal RTTY Butter
Ha• ., YOU Used .. 1"8<: Yet'>: How To Inler
lace .. ClOCk Ch,p- Baudot, BCD,o' ASCII
o;;on.."tlon: A TT L Tester ~great 10' ~n

m a' ked ba'galn ICs: The New Ha m 1"0'
g ramme._maklng those conlounded uPs
wo'k, BASIC? What' s That -the buics a t
BASIC: The 50ft Art 01 Prog ram ming lpa rt

"NOV 16. Blockb uster 2B8·pg iss ue I Co rd,
less Iron Tips: 8,cycle MobIle : BU Il d a Sim
ple lab Scope-costs less th an $7(1' , Get
on Si . w' lII Surplus-the el cheapo RT- 70
IS a natura l. The Beam Saver-rota. memo
o' y system. Updated umversat FreQ ~e ncy

Gtlnerato.: The Shi.t,Pocket rcucntcre:
llQu,a Crystal Displa y Guide: Sell,Pow
e.ed M,ke P.eamp. Thoe Wood Counter: The
S38 ,t Not Dead" The AmazIng Inve'led l
-anlenna lor 20 . .c. and 80m: Banery
Cha'ge'l bllOSed. How 00 You Use ICt
(part lilt Thlfty Yea.s 01 Ham RTTY. B,g
NQls-e Bu.gl~1f AI'lf m. Dandy [)Igllal O,al
Decode<. Weatr>er sa lelh le 0<1Iplill1 COn
trQl, Ha-m Tlfne..Sha..inglll Here 101 You'.
The SOU An at Prog'a-mming (pa'l Itl),
OSCAR SmOke Tute._power lupply
lester. TI>I Ma- n wno Invented AC- Tetla.
lhe g,ealut pIoneer ol lhem all: Baudelto
ASCII-you wa-nlto learn prog'ilImmlng?
Ba-udol and BASIC-an ,nte'p,eler lor a
Ba-udOl computer; Towa .d a '-lo re Pe<lecl
TouClllon. Dec""e.: Using a W"elus
B.oadcasle.: Tile Qu,et sp\-amate<l. un·
covert IP1 f1l'\{lln the US'. lie Benel'11I01
S,ae tone Mo nlIOl,ng - a na how to ee It

DEC 16. Go Tone 10 ' Ten - s Im ple sub·
lu(llble e ncode.; Wor ld's Simp!fl'tt Fi_e
Ba nd Rece iver? : How 00 You Use ICs?
(p1'1 IV): A Su per Ch eapo CW IDe.; The ZF
Speclll Ante n na: CT7001 Clockbusle.:
SI _lnl; a CBe.: AHim's Computer: Whal 's
Ail Th,s lSI Bunk 7-an oll trlc h's eye view
01th e mlc.op,o ce ssor: The Solt Art 01Pro·
gramm lng (pa.t III ); Put Snap into Yo u.
SSTV Picturn -ulling a $20 l.e Quency
stand a rd: Whars Aft ThIs Wi.e-Wrap
Stu tr7_ tal k a bou t co ld sOlder joln ts

'
Ex

plodi ng t he Powe. M11h: Expiod lng the
SW R Myth , The IC·22 Wa lkie - po't abIiU
t,o n wit h nlc ads: Watch OX with a Spec·
t, um An. lyl e . : OXlng wllh a Weillt her MI P,

HOLIDAY 16.~a'tlcle inue' An Ine xpen,
s,ve 4QO-w.n HF Am phloe' : HOW Do YOu
Us-e ICs? Ip..t VI: Mob,le Smok",y DelectO'
-10!> GHl, uN " or lose II!; Add RIT to
You, T••nsc.,..... : OXped,llon. Memor,es
lor. LUetofT\l_.ellectlons of ~~1TL. De
s,gn You. Own ORp Dummy load: Fa,'·
Hle SuPll' Cha,ge.-multi..ate_ too'. The
AmUlf'lQ 18" Ante n n.lor 160m: Repl~lng
lhe Kn,f. SWltch-s,mpl", TR syslam lor
lhe Now ,c e _ Now You Can Synlh",slle
It>e VHF Eng,_,f'lQ ilIpproach 10 2m hap
P'nelIs. ~u l c h,nson ' s Remeoy -tl\fl crll'p,
lesa CW ....chlne, T"" Mod Squ.d Does
II\fI Pocket SCanne.-Radlo S/lack Pr0-4
update. TR-22 Mod SQuad: Whal Comput.
e's C.n Ind Cirn't Do: A Ham Shick F,'e
He nd ler - p' OlI . a m In BASIC lor OSls. 'e·
pe"ers. etc: l>I-,nl You, O",n LogbOOk_
on you. nea.est COmpule'; ShQl!,ng You.
HT. Cnh In on tile CB~lnllt aliallon fa.
tun Ind pro!II, Tun,ng Tt>os e Big Anlenn a
Collll. The 2m Mod SQuad Tackles t""
We l lhe ' Rldjo-Ind w,ns !. Hamming b v
laser: A GO-FOOl Anlenna on a 2(}. Foot lot
_sol.mg 1 4Qm NO",e" p,oblem: Oua l·
voltage Powe r SUPpI1; An Au to pill Ch
Busy Signai: Inlllde t he GlB-a gutsy lOOk
at a ,ynlllesize,! HOW to Bug an Aut oma t ·
ic Keve' : A 4!>O Ouplexe'-th a t !itll in you.
ca ,. WIll Silve. -Zlnc Replace the Nic a d ?
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JAN 17 . SSTV T. st Gene,a to.~invaluabie
d,agnostic tool : How Does Yo u, R,g Pe.
lo ,m 1_ l n e .ample using Ih e AW·1;

Wllal' s The Besl Anlenna !o r 16O? _ the
,nvenf(l v" comp.omille: 200 Ib Cook,e
-m,c'owa ve .epeale, comrcr. A Super
lOll-' p.og,.m lor Ihe ham shack com
puter. Pracl,cilll Sola' Cell Power-Il'Nt
lor remate ,epea ters: A Simple RC lIupllh
tullon BoX-USing a mal"x, DoUble SiCe·
band. Somelhlng Ne w? - ooe lor "poce,
one lor SSTV. A Vnt Pocket ORp Rlg_,f
you hay. a I)'g coe: Ant e n n. M. g ,c
-\l'f)Od advoee on anlenna h,ndameon,.ls
Plu. 40 more

FEB 17. G' ..... That Prol"'ss,onallOOl< To
YOU, Home-B.",w EQu,pment-w,n P"lell
G,v", I"" Hambu'gla, Hea.t Fa'lu'e-cill'
_Ia.m sY1l1",m: eontesl Spec,.1 K",y",
Ills shOtlbul ad"'Quale memory. Yoo Can
sound beller Wltll Speecll Pre..,mpll_s,s
_I slmpl'" c"cu,t wh,ch w,1I wo . k ",o n·
cere. Gelling a Pa tent-Is It Really Wo'th
It?_how to do iI, ,I you .eally want to,
SSB· The TIl"d Met hod_ ""'t 10U canl
e_en n.me Ihe lo ' s t two ; The TIL One Shot
-8nOlhe. d,g, taillu lld,ngbiock. ccmpot.
e,iled Salellite T'acking-the needed
1I0Itwa'e: 0 ,..", Mo ,e Salely WIth A MOb ,le
I)ial",,-hoid 4 o r B p hone nu mberll in a
PRO M. Tune Up A RaMo m W" e-wo . ld 's
s,mples t antenna 10' 80·15 PI~s 10 mo'e

MAR 17. Pitca"n IS la M -an inside lOOk al
VRt\TC. ~ow Do You Use ICs?-par t VI:
PRO M Me n age Gene,alo , Fo, RTTY_
keybOards ere cbsctete. Inexpenll'_e Va",
abie DC Supply-easy and quick. The Hls
to.y 01 Ham RadIo-pa rt I: V",rllall!lly PI~s

FOI the HW-202 - ex le rna l channel mod:
Mak ing You. Own PC Boa,dll-pa.11. An·
nounClng Ille PCF -I",gal aId for ham
p,oblemll. Build You. Own Ca' Regulator
-1IOl1d lIh,te, Thoe Happy Flye,s-lun.nd
publtC HfY,ce PlUll 15 mor",

APR 17. RTTY? What's That?-how 10 get
1Ila'led ", ,11'1 telelype: '-Ia k,ng YOU' Own
PC eo.'dll-part II: 80 CW lor tt>e 6800-'1
workS: ThI! Supe, ClOCk-what II I"""
th,nk 01 next? The Frnal Feeder_d"v,ng
a Illgll DOwe, amphlter: Wt1at AbOU I Sur
plu. N'e.d l ? _ 1l0w to lellt _nd 'epe"
tllam: The H'Slory 01 Ham Rad,o_p.rt II.
Re"" to a ~am Heaven - how 10 QO on •
pe.manent DXpedition. T"'" Cir'bon Ma.,
••I-tloI$l mObile m' ke yet?: The M,n ,com
Recelyer- linally. a ORP altba""'" Plus
25 mOle

MAY 17. Build The Wo,ld'lI SImplest ~er"
-use, !>551Ime.s; p 'ed,ct l he Wealher . -
• compial. sa tellit e receivet: The Hls to ,v
01 Ha m Radjo-partlll; le t BASIC ConllO!
YOu' Ne_t Contes t! _ with E.tendad Tin1
BASIC I'hguage; Und e ,s tand YOu' Pet
Rock - h pll on c'ylllal osc illalo rs: TTL
Te Ch nlQue s -bypasslllosa glitches ; Stop
Tlmeou ts!-bulld this 10-m rnule 10 time' :
Qu ick v e ,t ica l-lor 20 and 40; T,y Powe,
Sav"" LogiC- a g u ide to CMOS appllca·
trans; AII ·Elec tro nlc Se lc a l- us e s a UART
10' _e rsa Wily. Plus 24 mo'e

JUNE 17. Build Th;s CW FiUer-da-,ned
gOOd: Til. WI BB Story-a VIU wllh the
k,ng 01 160: Ten Walls on 2-,rs DOslible
""t II tllis ,OC k c'ushe.!; At LISI' A lOrn
Ba-nd Pl.n_'fIqutfeS a CB "dio- Sheet
Me ta l B'ake-bu,ld miC'owa.", campa.
nenlll. Prachcal PS Design-do 'I "gl1t
Ill'. I,me. Regul a led Nlcad Cha'ger
aon'l COOk 'em! Currenl-Sa..... ' Counter
O<lIpla,-muhlplex those tErn' N",w PC
TacM'Qun Unvelled'-d,g OUI you' ola
chamoe.'s: HOW 00 You UWIC1l-pa'l VII
Plus 22 more

JULY n .A Bat1f1fy von.g", Mon,tor - l1oOw
s,mpl. e.n a n IC project ge t?: Hunl in g
NOIM_wit h a g,id dl ppe.: Ham. p'olil
F.o m CB-how 10 HI up a HfYice center;
p lte ll Up You. 10 1-1I1mple mod lor th.
HW·101; O,pole Designer Prog.am-cal.
culate. eoillarn:llenolh: CB 10 10-palll
til. IV. and V: WOIld's Smallesl Cont,nu'ty
T..t,, _II'$ alftlQst minute: Oigilill Syn.
tM s ' l l ' -,evitalize old ~mt r sl"ps; PIlone
p.lch T,pll-a toll t a rt ?; Olglll.1 ClOCk F" I·
S.fe-II-O you wo n 't m;ss the trern, Plull ,t\
mo'e

AUG 71. An l"," na Spec'al! Cenleded SPI'
ciais- lo. the small c ily lo t; Bui ld a Do~·

b le BalPOka-glve you ' signa l a b las t,
Oi't Chea p D"ectional Affay -lo r the se·
IIOUll Ox 1l 0und: Instant 1'5 Reg ulati o n - a
q~,c k le: The Zeppy Ve,t,cal-a pe rl",ct 2m
antenna: The 8JK Affa y Reo ieiled- Ine x·
pensi_e a nd eHec li_e: BUild a Brute Power
Supply_complet",ly .egulated and p.o·
lec ted; Ccmp~ter logge.-to. Ihose who
keep logbOokll: bUlld a kW lin-ea,-a
4-' 000 p,ovidfl1l tlle punch: PC layout Tips
_nexl time. do it .ight! p lUll U more

SEPT 11. RTTY Sl""c,al' '" FAAR-OUT O}(
ped,t,on-ai'borne VHF and OSCAR'. So
You Want 10 Get Into RTTY?- C." Fa.
Paoe<lI ""nne" Des,gn an Actooe RTTY
F'Il",,-ehm,nille CW aRM and no'N.
BUIld a RTTY Mes sage GeneratOf-,l"s
prog'arnmal>I",.: FS~ tor til.. [)r-ak._easy
Baudot To ASCII Conve<ter-u1Ill II lor
OSCAR RTTY. RTTY WLtn ttle KI'-I-tea·
tu'" bu,iHn d,splay'. FS~ 10< t". FT-10l
_. s,mple mod 101 RTTY, No.1Ill RtoleclOl
-g'Hl101 CWOI' phone .ece,v""lI. A PIa-c·
',cal 2m S1nthesller-whO t."d It ean·t t>e
bu'll? Plus 17 mo'e

OCT 71. WAS_Easlly'_catchlng t",
lutl"'w: Try You, KI M 1 on RTTY -CUl on
vou' compuler; Try a T.apped O,pOle
Hoa cappe, a nd coax'. Nov,ca Antanna
Spee,.llI-lIpS 10' Iha t t"st lIntenna. T'II
foc Handling Explajned-alollt a,t? ana·
Cent Channelll For Ihe IC,22S-,nllal'On
lighte,I. SenslU_e Me te ' s Sa_e<!. A(ld JiIl1
to Yo~ . Tempo- w,th a lew simple mode:
Inleresled In Te le",lI ion?-how to gel
s"ned. OigLtal To Audio DeCoder-tor tha
blind oo"" ato ,_ Plus 26 rnO'e

DEC 11.The History 01 Ha m Radi o-pa,t
V: Ho", Do Yo u Use ICs?-pe't VII I, A KIlo ·
wall Alternative-Ity a gai n ante nna-; The
DA4FB Sto ,y-Ame,ican ,epeate r In Ge.·
many: Com pu te'i l ed Glo ba l Cllculations
_lindmg th e best way to Pago Pago; Run .
Sheila. Ffun '-'eal -li le ,a diO ccmror: CB to
10-p.,ts VI .nd VII: amplltud. _s. F'I
qu",ncy-pOOI man's spect.um .n.lyler;
Regenerated CW-Cw Il$ you !ik••t, Plus
41 more,
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JAN 11. Bu,lo a Be ne< P!Ione pillcn_hy
b<od.()p ampll-the wOlkll. Bu,1d a 3'. o.g.
'I DVM_'eplaces Old mete','. QRP H,n"
-lOt low·pawe, t'ea kS: Custom·Mad.
Tlle.ml$lO'lI_IO, p'ec'lIe valuet UHF
Propagat'on-beh.....e ,t, Pul an ELF ,n
You' ~ey"'.-sneaky compule. 1I1"~es

.galn; CB 10 lO-part VII1. T"e ext'eme
B.s,cs 01 An te n na s - ta l p,,·Nov,ces
Versallie T'anlliSIO' Tes t", - eave axpen·
$IV' Olly'Ces: HOW 10 disa,p. te 200,000
Me<;Ia watlll-Iool Mathe. Na tu .e Plus 36
m~.

MAR Te_ Old RIgs Can l ,ve Ag . ,n ' - a
gUIde 10 lI'le l. resoeecuoe: Nov ,c e s . Pad·
(II. YOur Way to HappineSS-.upe, de·
lu xe Novic e keyer ; 1220 MHz- Use It a.
lose It '-simple g ea' yo u can buitd and
. njoy; New Protect io n Fo r YOur C.r-slm.
pie lo ,c e held syslem : The Wo.ld at Tone
Control-a _i,tual e nc ycl ope d i. on the
lublact; Anolhe, Approach 10 th e ASCII!
Ba~dot Headache- a Modei 15 and an
SWTP 1I111tem: Su,pr ising lylow·Cost lab
SUppl1-an IC reg ~ l at o, dOfts It I. The So
la.·Powe ,ad Ham Stallon-one hundred
W.tls. yetI: Are You Afra Id To Build?
1'10'" to gel o'ganized and sta. ted. Ho w to
U.e. V"actor - And Why-seml-e.lllus
lo.a all,cle Plus 33 more

APR 16. 1"10'" to SuCCeed on 1296 _ Cill·
load can 5Q.Watl amphli",,, How Do You
UN IC.?-part IX: The Cf\atlenge 01 '05
GHl-use II or 10lle It to Smokey. Now
Anyo ne Can Allord a Ke ylloa rd - s u. plus
keylloa'd. KIM. ilIltd 1\OIl",.re, II TTL Al·
fNdy ODsol",te?-CMOS YS TTL.lmp.ov.
You. HW·2021-mo.", ""'x 'blhty. iIlC.•S,m.
pie CW tntede.ence "'Fllle''" -d,Oda code
fege......at'on; Haw Sunspots WOf!I_I)iI_
SICS 101 thl! Novice : U1Ill NQl1Ill 10 Tune
You. Station~bUild th,s IImple nQlN
gena.a tOl; O.ngeo! M,c.ow.ve R.aa,at.on'
-lullt no", mucll ill Qangeroull? PluS I~

~.

MAY rl. Oll,c,.1 FCC RFI Repo.t-cuflnll
rad,o and TVI: Fake -Em Out WIth ReftlQte
Cont.ol - TT<lpe,atecl cont'OI un,t. Now
_A Oigltal Capaci ty Me le . !_simpla can,
$I'uc t,on plolect: DMM SUfY..11 Cou.se_
""all'" abOut using digilal multlmelers:
Build Tlli$ E,Citingiy SImple Re c e..e!;
Dla,\ of a Survi_O'-cybe,os ill . 'Cl im tells
a ll: he Supe, Selec l.p· Jec t-klll .otlen
Q RM with Ihls filler systpm: The M,se . '.
De lig ht Re peate, Con tro lle , - the _e'y 10':
Make An!enna Tuni ng A Joy-Insta nt s wr
b"dge; The COR Goes Solid Slale-tu.n·
ing two MIQland ,Ig . into a ' epeate' Plus
' 8 rna'",

JUNE Te_Anlenna S pecia ll Wal t Till You
T,y It\ Ele me nts !- 15 dB ga,n on 2m IS'
.eal kick ; Wo ,k ing 15m with a 20m Beam
-by addlng lll,e e mo,e e'emen,,: Relu"
'ect,ng th", Beve.age Anl e nna - Iry Ihls

!>!i--yea, old. 10W-nollle. 10w-l).nIl Intenna:
Bene. Than a Quad?-t.y • d.ltl looP.
Tower,ng low·Band Antennls-be'Hfk
mat""malic,an I g u re ll ,mpedance. '-Iod ·
ernize '''''' Ma lc hbox -,nc.eaSed C.pab.ll.
lylor a cl aSSIC coupter: The 15m ox Cha.lI·
e. Ant",nna-the 5/8.l ",orks on 750m ..
well all 2m. Compule"led looP Anlenn.
Df!lI,gn-,n BASIC. No"ce GU'de To
""alled Antennall_partl The 21·Erament
Brown Bomber-2m beam w,th Hd'st C.I·
I)i strong 1I,gnal Plus 29 mOle

JULY 11. R""nca,nilllng oie Tesl Equ,p'
menl-. 19-12 capac lanea mater 's born
'll'In; Nov ,c e GU'de to Phalled Antennas
-p.n II: Bu ,ld You. Own OM;l' Ial Ooal
~6t updale 10' 10U' .ec.,.e., You.

pe Can e... ImploYed-Slmple cah·
b<ilItor: The S!> Me mory ~eye.- Ior lazy
cl'l.... pskales. RA'-Im . a By Mo " o w 
ECO NRAM III lauded: VHF NOlc h Fille,
,elecllon Can be beauti lul , Yes. You Cirn
Build ASynlhesi l e.!-22O, MHl syn thesiz
e. lo r under S5O: A DI.n Good lOar-'"
peale 'll g e t smalle, eve ry day: VHF T'an s·
verte.s and tee FT·101-quickle FM con,
ve'llion Plus 34 mO'8_

AUG 78. Rad io Row Re" Siled _ ,t' s alive
and we ll in TOkyO: A Com p lete X-Band
T,a ns miller-ea lly to bu ild: Power line
DX-(almost) wire le n 'emote con t.ol :
TM End a t RF Feedb ack - M ,. ·s 1'10'" lI'le
P'Oll do n: CB to 10 - pa .t IX. A WWV
prim "" -become a c.hbfll'on '''' k. Su
per Cha rge'- keeps nicad! up to snul!;
HW· t OI Owne's. Check Th,s'-AI T moo
10' lhe gOOd old HW-10 l : Ha m R'(lio Is
NOT a R,CIl Ma n 's l"Io bby - a noln", myth
axploded, Ne '" li fe lor Double Sidebllnd?
-a.... ak e. ye pionee,s. Irn:l gat c.acklng
plull 3" mo'e

SEPT 16. Anotl\fl' lem SCheme_lor
eeeeen reoeeters. T'ilCk,ngthe W,1d Tu.
_",,-OF I'ps, OvM SC'apbOOk-the ba
S'CS HOw Do You UH IClI?-part X Com
putenled QSO RecOlds-wl>O needll a
lOgbOOk?: CB to to-p.,ts x & XI. BU 1(1

lhoe T"ple Threat t<.""""-I'NI NowICe
P'Oject The Ten M",ter AM ntenn. Spe
c,al-S5vert.cal also wOlksonSSB or FM.
8u,ld the IC Expeflm",nle.-gell,ng
sta,ted wlln TTL and CMOS T",o Mel"'"
al the Summlt-a backpacke.s aehght
Plu' 37 mO'e

OCT 76. OXpe(l;jlonlng-. "110.. 10'
g~'da;The Histo,y 01H•.m Aadlo-part VI,
BUIldIng F,om Ma g U lne Artlc le s -th.
b.eadboa.dl wi.e·w.ap wa y: HIg h sen ACl
\'8n tu,e-Ham Style-p.rt I: Un. Com·
p ut e.? Who , Me 1- yes . youl: BI'd Wa tc h·
Inilin BASIC l a nd - a nothe r us. la , you'
ml c ,o: Wo.ld·S Cheapest OSLI-BASIC
p'og.am keeps your log , too: Happ lnenls
a Sman Scanne. - mo d s fa . the PBMI
AWE FMSC·1: A Pe,lecl Power Su pply1
well , _. a lmosl: Antennl Design: Soma·
thing New !- c o nl ' Olled -cuffe nt dlstrlbu·
tion, Plull 37 mo'e

NOV 11. M~ ,phy - s Ma s te ' piece - the lost
",aakend; How About Som. H.m SI'l.Ck
Salety?-don't be. sllll.tlc: The Hls lory
01 Ham Rad lo - p. rt VII. CB to 10-pln
XIV;. Realistic Pll .ig: High Se.1 Adven
tu,,-Hlm St1le-pllrt n. SqullChl lying
Cheap Receivers-lunk-tlo. PfOl«!; Buila
Ihe 8,ul"'-un'Qua "eavy-duty power IUp
ply. Tile Ci.cuil 8olI,d Aquaflum-no Irs"
lItOry: Who Needs T'lnslstOB?_yOu de':
Ha m H"'lp '-. tel"'Pl\Otl8 I,d fOl tna blind
Plus 41mo.e

DEC 11. A OXe's Orum VilIcahOfl-lry
,unny Mo nt ll"'f' a l. Close Encounters
t"" eyes 01 T"'xanll a'e upon t".m. R.
(e..e. 0'sea1le1l-and how 10 CU'e Il\fIm
Conlessions a ! a St"ope,_conl"med
lunkor te!lll all. Whlthe. '-Ioelocomputerll?
-a p.o lookll aheaa_ "Th" 1$ You' Com·
pu te. Speak,ng" -how 10 dl.l up you. mI'
c.o: BIll Max Atlackll_ll"t W20U _11. ~41(1,

,n the bailie 01 the bazoo08, WARC '79
Preview-showdown In Genava. Build the
FleXl-F,lta,-a ve.y actjve a"'v,ce. Code
pfa-cloce OScilla tOrs-an e xhaust,ve 'a·
po.t. Plus 29 mo,e

Also Ava,lIl1bla : Dec",mber. 1960: June,
July. A~gu st , Seplembe r, Octobe•. De·
c"mbe,. '% 1: January. Feb rua ry. Novem·
be'. 1962: Ja nua,y, Ap'll . May. Ju ly, Sep·
tem be" No_em be •. '%3: January, Ma ,ch ,
Ap.ll, J ~ l y. Se pt e mbe' . Oc tobe., Nove m ·
be', Decembe'. 1964. May. June, July.
Aug~sl, Dece"'be., ' 965: August, Septem
be" Decembe,. 1966: January. Feb.u"y.
Ma 'c h . Ap' il, June. Augullt. septembe•.
Decembe" 1967: Janua'y, Ma.c ll, Ap.11.
May. Augu st , (ktObe', Decembe', 1968:
OClober.1970,



PRETUNED· COMPLETELV ASSEMBLED . FOR ALL MAKES 6. M ODEL S or AMATEUR
ONL Y ONE NEAT SMALL A N T ENNA FOR TRANSCEIVERS T RANS MITTERS _
U," T O 6 B ANDSI EXCELLENT FOR CON · GUAR ANTEED FOR 2000 WATTS· SSB
GESTED HOUSING AREAS · APARTM EN TS 1000 WATTS CW. INPUT r OR NOVICE A ND
LIGHT· STRONG · ALM OS T IN V IS IBLE I AL L CLASS AMATEU RSI

CO MP LETE A S S HOW N with 90 It. RG!!iBU _e 2 ohm leod»nl , Ind P L2159 Conn. CI...., In.yl.IO'", 3011.
300 lb. I • • ' dl c.on Ind I YPPOrt., Conle. co nn.cto. with byllt In IIghnlng " "011"' Ind .lelic dl. chl',. _
mol<l . d, ...lid, WlOlh.,prool , . 110""", ttlPI I " X B" . r ol' "'• • I w lt<h to b. n d dOl"I<I fot u c.ll l nl wo.ldwld •
op.,.tlon _ trln.mIHln, .nd ••cl ..ln,! W T . LE S S THA N S LBS

160 · 80 ·-40·20-I S·IO b.ndl 2 " . " • • 209 fl .wlth 9 0 ft . RGSBU· COnn.clo_ . M od. 1 1118 U . ,. 5 6 -4.9 5
80_"0 · 20_1.5· 10 ••nd. 2 tr." __ 102 II. w ith go fl. RGS8U· conn.eto, _ M od. 1 998SU . , . 5 59 .9 5
" 0 _2 0 ·15 ·1 0 b.noH 2 tt." · · -S 4ft. with go I t . RG58U co n . co"".01 M o" . 1 l OOISU • .. 5 58.95
20-15· 10 b.noH 2 tt."- 2 6 fl . w ith 9 0 I\. RGS8U eon · eonnoet M odot 10 0 1BU ••• . $51.95

SENO FULL PRIC E FOR POST PAID INSURED DEL. IN U S A . (C .n. n .. 55.00 nU. f or PO.Ie!' .
e,. ..... , · e"nOml • I 'C .I 0' ...d. .......' V ISA B.nk Am"'-d • MAST ER CHARGE. A MER . X·
PRESS. GAl ......... . nd • • . " ••• . P h 1_30 8 ·238--533 3 g A M _ 6 P M .....k d.,I. '41 In 2 - 3 dUI.
ALL PRICES WILL INCREASE MAR I ·S AVE • ORDER NOW ! .....nt.nn.. , ,,•••nt..d I 1 ".' . 10 <lOr
Monu I>oek lNI l M.n In U SA . FREE INFO . AVAILABlt ONLY F RO M .

WESTERN El[CTRON~S Doopt. A1· 9 "' ...nu, N.lII'. ... . 688" 1
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~ __ .~~_'- cfI;Irge

2400 Crystal Dr ive
Ft. vvers. Flor iO;) 33907
all phones 48131 936·2397I ~" I

JAN-
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')~~~~o.~~~G

J.,-<..~<ft.~ c"s~ndard
~, <. , . 2meter

CJ'<:-.t~'<; . Scanners
. " • Amateur Bands

~'Q . General ccmmunrcauon
_,,",'v • Industry
'("-, • Marine VHF

• Micro processor crystals
SenC1 10' tor our erese atalog Wrire or

,pnone for more aetai /s.
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AMATEUR
TELEVISION

APTRON OFFERS THE ATV

ENTHUSIAST THE MOST
COMPLETE LINE Of EQUIPMENT

AVAILABLE

·Mode11570B ATV REPEATER
a complete unit_transmitter,
receiver_demodulator I control,
identifier. power supply

*'XR15A ATV TRANSCEIVER
a complete unit_15w transmitter
with subcorrier sound, duol
frequency xtol converter_c:h2or
3 out. power supply

-'X 15A ATV TRANSMITTER
a comple.e unit_ lSw. 5ubcarrier
sound , power supply

*XR70B XTAL CONVERTER
duol frequen(y, (h2or3 out,
high performan(e, power supply

*XD25B IN-LINE DETECTOR
somples-dete(ts video modulat
ion ot xmtr output , video output
drives ony stondorct tv monitor

*TD100A VIDEO-AUDIO DE MOD
demodulates (onverter output,
video drives monitor, oudio
drives speoker, power supply

*TV HANDBOOK for Ihe AMATEUR

Call 812·336-4175, or write lor
our detailed catalog.

APTRON LABORATORIES .... ,1,6
PO Box 323,Bloomington,IN

47402

only
$449.95

1202 East 23n:l Slrwt
l.4wn>rn, KaI\Sll5 66044
We accep! v...., Masl<rr C","rgo. check ard rt"O:lrley orden.

II~KANTRONICS
The Ughtweight Champ"

Phor>e 913-842·7745

Kantronics' Field Day
Morsejradioteletype reader & speed display

Kantronics' Field Day morse code/teletype reader reads code signals right
off the air. Its powerful microcomputer system picks out signals, computes their
speed and even reads sloppy copy up to 80 words per minute.

The Field Day is simple to use, You plug it into your station receiver just as
you would a set of headphones. Code and teletype conversations are converted
from dots and dashes to standard alphanumerical text. The text advances from
right to left across ten big ~ inch displays.

The Field Day displays incoming or outgoing code speed for you at the touch
of a button, right on the front panel. The Field Day is enclosed in a compact,
lightweight package including speaker. HWD 3.44" by 8.SO- by 9.25-, The Field
Day has the features that make it a truly great code reader. Write us for a
complete Kantronics authorized dealer list.

420-450 MHzfAST SCAN
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Max Femmer W,VDJ
2jO Ogden Street
Denver CO 802 J8

The Big Bopper

A s an interested ama
teu r, you probably

have heard many on-the-air
and off-the-air conversa
tions discussing phased an
tennas. If you have never
operated a phased array,
you may have wondered
with honest skepticism 
whether they really per
form well. In pa rticu lar, are

they gene ra lly equiva len t
to other good arrays and
do they have any uniq ue
advantages? The answer to
both questions is yes. Ob
viously, there are some
qualifications. No single
approach to an antenna
system can ever be the
un ive rsal so lution to every
ham's rad iation problem.

But if what you need is an
effective rad iat io n system
on multiple bands with a
low physical profile and
you want it to be relatively
inexpensive as well as easy
to construct and maintain,
then you may want to con
sider a vert ical array.

The two-tower vertica l

array descr ibed here has
directiona l radiation (and
re ce pt io n) characteristics
which are easily rotatable .
The system is sturdy, at
tractive. and readily
usable on five bands, with
no outdoor adjustments re
qu ired while operating.
Standing-wave rat ios are

Photo A. Wiring side of the relay switch box.
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Photo B. Relay switch box "buttoned up" with seven "in
terna/" lines attached.



Fig. 1. Idealized radiation patterns. All patterns represent field intensity from 100 radiated Watts. Dots 1 and 2 represent
towers 1 and 2. Capital letters represent switch positions. Circles = 61 .8 millivolts/meter at one mile. This is the fi eld in
tensi ty from a single tower with the same 100 Watts radiated.



tv to operate on all major
bands with variable d irec
tional enhancement on
each band is a capability
that is not a co mmo nplace
feature of typical antenna
systems. Also, as will be
seen, o nce the system is
tuned to a pattern, it is very
to le ra nt of freq uency shifts
wit hin a band and can be
c ha racte rized as having
q uite a flat load respo nse .

There is no spec ia l
design requirement for the
indi vi dua l trapped towers .
For symmetry, it is recom
mended that they be near
ly the same. Commercial
units are readily available
and a re competitively
priced . If your mac hine
sho p fac ilities are limited,
buyi ng t he verticals may be
the q uic kest and least ex
pensive approach. On the
othe r hand, if you are more
ve n t u resome, or ab le ,
va rious means of trapping
are described in the ama
teur handbooks and per i
odicals which most of us
have in our ham libraries .
Actually, you may have
o ne vertical anten na al
ready. In this situation, the
array discussed may offer
you an easy extension in
opera ti ng capab ility, with
o nly inc rementa l cost o r
effo rt.

This array effectively
uses a ll of the basic lobe
patterns that are intrinsic
to a two-tower system with
a common feedline. Inten
tionally omitted are some
fam iliar two-towe r pat
terns - perfect cardioids.
for instance- that can be
gene rated o nly with an
e labo ra te feed sys te m so
as to maintain balanced
towe r cu rrents .

The Design Approach
Ve rtica l antennas

towers -used as the basis
of the design approach
have a number of appeal
ing qualities . They are
unobtrusive in residential
ne ig hborhoods. Vertical
towe rs with tuned traps
a llow easy band changing
and m ulti band operatio n.

,

conventiona l beam be
cause of zoning restr ic
t ions, ho use const ructio n
limitat ions, o r gene ra l ap
pea ra nce considerat ions .

Since the tower separa
tion is fixed, the array can
no t be equally directional
on all five bands. Offset
ting this quality is the abili
ty of the system to operate
on five bands with the turn
of an indoor switch. It is
emphasized that th is abili-

- .. '-0 ... .
nUSFO. "(P

, .

field intensities. Im po rta nt
ly, t he patterns reco gnize
th e e ffec t s of a ny un 
ba la nced tower cu rrents
whic h some times result.
The construction of the ar
ray, and its operation, is
completely straig htfor
ward and uncomplicated.
It does not require great
resources, e ither real estate
or budget. It may be es
pecia lly attractive if you
have been de nied a more

,,,----- - '"•'"

'"

moderate under all condi
t ions of operation. The
transmission line can be
any convenient length. An
antenna tuner or match ing
network is recommended
between t he t ra nsm itter
and the antenna system.

The effects of mutual
impedance on the array
operation have been deter
mined. The rad ia tion pat
terns have been calculated
for typ ical amateur-level

Fig. 2. Block diagram. AU notation refers to 40 meters only. All cabfeand delay lines are RG
8IU or a ~Ohm equivalent The uensiormer is a Palomar Engineers or equivalent (see text).
Towers and trapped units on each band are Hustler 4-BTV or equivalent.

Photo C. The desk control unit in place.
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Therefore, with awell-designedantenna,the antennatuner maybe
swi tched out for most operating, and thefull advantage of using ano
tuneall solid-staterig may be realized. But for those occasions when
operating inthe band portions where the antenna isnot resonant and
reactance increases or when, for somereason, the antenna develops
ahigh SWR or apoorly matched antenna is used, the antenna tuner
shouldbe swi tched intoobtain full RF power output.

During those occasionswhenthe antenna tuner is neededwith an
all solid-state rig, it would probablybe advantageouswith atube-type
rigalso foroptimum power transtetteme antenna system.With atune
type final, plate tuning and loading adjustments wouldbe required in
addition to adjusting the antenna tuner.With anall sol id -state trans
ceiver, only the antennatuner would need adjusting during those oc
casions when it is required.

AT-120

What are the primary !eatures 01 the AT-120 and AT-180 antenna tuners?

The AT-120 antenna tuner is very compact (only 6 inches wide,
2-3 /8 incheshigh and 6-1 /4inchesdeep) - perfect lormob ile mounting
with the mounting bracket provided - and operates on 80 through 10
meters. It consists of an antenna coupler and an SWRmeter (which
can be illuminated) . Although much smaller, it complements the ap
pearanceo! the TS-12'JS.

The bandswitch hasa"THROUGH" positionfor switching the AT-t2D
out of the circui t. Input impedance(tothetransceiver) is50-ohmsand
output impedance (to the antenna system) covers 20 to 300 ohms,
unbalanced. It handles 150 watts (120watts un 80 meters).The SWR
meter measures Irom 1.0:1 to 10.0:1.

The AT-180 antennatunermatches theTS-180S (sameheight) and
consis ts of a through-line watt and SWR meter, antenna selector
switch, and , of course, anantenna coupler.

It operates on 160 through 10meters, with a50-ohminput imped 
ance and anoutput impedance0110 to500 ohms(10to 4000hmson
160 meters), unbalanced. Switchesallowupto20or 200 watts of for
wardor reflected power tobemeasured. (It isnot intended foruse at
the output 01 alinear amplifier.)UHF-typeconnectors are providedfor
the input, two antenna outputs, and a dummy load, and a standoff
connector is provided for awireteedline.

With both tuners, the ~ R TUNE" (for resistance component) and
"XTUNE" (for reactance component) controls are adjustedalternately
with a CW carrier applied until minimum SWRor reflected power is
obtained.

KENVVOOD

AT-120
andAT-180

Why is the use 01 an antenna tuner so muchmore important with the
15-1205 and TS ·180S all solid-state HF rigs than with transceivers
having tube -type final amplifiers? .

Tube-type final ampl ifiersgenerally handle abroader fangeof load
impedancethan atransistor final .However,RF power intothe antenna
systemwill decrease with an increasing impedance mismatch, and
tube life mayevenbe shortenedif the mismatch isextreme.Transistor
l inal amplifiers. ontheother hand, require a50-ohm nonreactiveload
lor efficient power transfer and are not very tcterent of high SWR.
Therefore, protection circuits are used inthe TS-l2DS and I$-180Sto
reduce RF power output significantlyunder high-SWR conditions,thus
preventingdamage to the solid-state devices.

In the TS-120S, an SWRdetection circuit detects reflected-wave
voltage, which is then amplified and applied to the Ale circuit as a
protective vol tage to control power output. Thus, as SWRincreases,
RFpower output decreases continuously.

Inthe TS-180S,the final amplifier functions normally up toan SWR
of 3:1, at which point the protection circuit drops RFpower output
significantly.

Using an antenna tuner suchastheAT-120 tomatch the TS-120S
or the AT-180 tomatch the TS-180S will lower the reflected power at
the transceiver to avoid detection by the protection circuit, thusen
abling thetransceivers toproduce full RF power output and even with
rigs which havetubelinal amplifiers,we recommend anantenna tuner
(such as the AT-200 tomatch the TS-520 or TS-820 Series) for opti
mum couplingtoantennaswith high SWRs.

Antenna Tuners recommended
for TS-120S and TS-180S

All Solid-State HF Transceivers.

Amajor advantage 01 using an all sol id -state rig such as the TS-120S
or TS-180S isthe elimination of final -amplifier tuningand loading, It's
great to be able to switch bands,dial up any freque ncy,and transmit
immediately, especially when operating mobile or in a contest or
chasing OX. Isn't this advantage lost if an antenna tuner has to be used?

We recommendusing an antenna that hasalow SWR (below 1.5:1)
andthat presents aproper impedancematch (50-ohms) to the trans
ceiver.Then the fu tl advantages of using an all solid-state rig can be
realized. Furthermore, the antenna will bemore efficient, and power
will not be reflectedbacktoanantenna tuner.

However, many antennas arenot broad enoughtocover an entire
band, and may haveanSWRbelow1.5:1 injust aportion of the band.
Theantenna may be cut for resonance inthemiddle of the portionof the
band that ismostlyused.Whenoperating outsidethisportion, where
SWRexceeds1.5:1, theantenna tuner should beswitched in.
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simila r sou rce, a re not
availa ble in practice . Un
critical refe re nci ng to
tables of these patterns is a
common error . Such hand
book displays are normally
predicated on towe rs
which are JJ4 high and
whic h ha ve equal cu rrents
in each towe r. Mainta ining
eq ual cu rrents under all
co nd it io ns o f o pe ra t io n
and switc hing is not an
easy t rick . Instead , the
lobe patte rns in Fig. 1 are
based o n the unequal cu r
ren ts which occur norma l
ly. The patterns give good
emphasis and direction
selection on each band. By
orien tat ing the tower axis
w it h care , good world
coverage can be obta ined .

All patterns as shown in
Fig. 1 a re " id e a lize d,"
meaning th at they are com
puted. no t measured, and
are assumed to be generat
ed over pe rfect ly conduc t
ing earth. For most ham in
stallation planning jobs.
these a ssumptions a re
quite acceptable . The
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These degene ra tive con
ditions have been avoided
in this array. But to avoid
them, some two-tower pat
terns. as shown in a Radio
Engineering Handbook or

Fig. 4. Velocity factor versus frequenc y for polyethylene
RG-B;U.

formed through the delay
lines to the feed-i n poi nt.
The individual tower im
pedances. in turn. for a
given current phasing. are a
function of the cu rrent divi
sion between them.1 Sound
circular? For example. it is
possible with some patterns
and phas tngs to initiate a
mult ivibrator-type ac tion.
As a tower cu rrent goes
down, the tower impeda nce
goe s up. wh ich causes the
cu rrent to go down further
... e tc . The resulting rad ia
tion patte rn d egenera tes
toward a single tower pat
tern or a circle. It can be
speculated that such action
has d iscouraged unsuspect
ing experimenters in the
past when actual perfor
mance compa red poorly
with a nt icipa ted pattern
enha nce ment.
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a se pa ra tio n distance that
will comfortably fit on
many home lots . There is
an eight-position switc h at
t he operator's position that
se lects between the lo be
patterns (Fig. 1). For exam
ple, switc h position 0 o n
the 40 meter band se lects a
padd le-shaped patte rn di
rected off the top end of
the axis . Switc h pos ition F
on the 40 meter band is an
identical paddle-shaped
pattern, but directed off
the bottom end of the axis .
The absolu te geograph ic
direction is determined by
the tower axis o rientation.

It is worth noting aga in
t hat t he divisio n of current
between the towe rs affects
th e pattern generated . Yet
th e curren t d ivisio n be
tween towe rs, with a com
mon feedli ne . is a function
of the tower self-imped
ances - including mutual
impedance-as trans-

'"0( .. ...
~, ~(

/' • on n .. ' ~ ( <,
C" (ST

<, /'
'---- C"Esr CO" ,..,"' S

~. ,"~(
• _(~ .. y S " . c " 110 '

~Hn ~ • r OU " Y .. , ~ [5

OO"T~Ol . .. ... t .. t ~~ 1 ... ....0 _ .. E"

"' - - -- --.,
" ij- II ' U

- u . l( " ~'"

rc 'u " ( ~/'
/ /

CO ( •

' b '. "
0[5 0 CO~TRO .. u fO"

'O"E" ,

The low-angle radiation
patterns from verticals
enhance DX probabilities
fo r a given transmitter
power. The absence of
high-a ngle verti cal lo be s
usua lly equates to effec
tive use of radiated power.
Pr op er ly c o n s t u c te d ,
ground-mounted ver t ica ls
can have low losses and
are structura lly sound in
almost all weather.

For 40 meter and 80
meter operation. a two
tower vertical system is
one of the few practical op
tions that ca n be used to
enha nce d irect ivity. This is
especia lly true if ro ta t ion
of the patte rn is desired.
Typicall y, a t these freq ue n
cies, the beam eleme nt
lengths in conventiona l ar
rays become too ponder
ous fo r most hams to cope
with.

Finally, in the two-tower
system. no mechanism or
exte rnal rotators are re-
qui red . The quick switch
ing of the lobe patterns is
especia lly handy for recep
tion when operating in a
net or group. Often the
compass bearing between
received stations is quite
wide. Q uick opt imization
of the received signa l is a
real operating advantage.
Sometimes. too. it is help
ful to be able to partially
null an interfer ing signa l.

How This Antenna System
O perates

The two towe rs are
physicall y separated by A./4
on 40 meters (34'5 "). This is Fig. 5. Relay circuit. All relays are shown at rest. All wavelengths refer to 40 meters onl y.

Fig. 3. Bird's-eve vrew showing the simpl icit y of the
system.
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ex pe rie nce . Pe r haps I
should ha ve know n better,
bu t I was unp repared for
ca lib ra ted dip-meter mea
su rement re su lts, w hich in
d icate that the ve locity
fac to r in polyethylene RC
8/U varies with frequency
(Fig. 4). A re view of the
technical lite rature that I
have, pl us manufacturer's
data on hand, di scloses no
mention of this quality. A
single standard " nom ina l"
value for the velocity fac
tor is usually given. Other
experimenters may also
have this gap in their info r
mation . Obviously, knowl
edge of th is variable is
s ignif ic a n t if the same
cable is to be used for
generating specific delays,
but at different frequen
cies-as in this array. I
se lec ted a velo city factor
of 0.61 obtained at 14.2
M Hz . Th is is a compromise
val ue. Erro rs introduced o n
other bands a re within rea
sonable lim its with this
va lue. Table 1 lists the
phys ica l lengths I have
used .

It is suggested that th e ),
lengt h of dela y line , a nd
also the },J2 le ngth of de lay
line , be cut a littl e long.
Then , with a ll of the dela y
lin e s attac hed to the
switch box bu t no t con
nec ted a t the towe rs, bal
a nce an d t rim the lines
from m id po int A outward
wit h a dip mete r. This
ba lancing will minimize
a ny disconti nu ity effects in
the switched leg due to
rel a y points or coax ha rd
ware.

The Relay Switching
Circuit

The functional sw itch in
Fig. 2 is replaced by the
re lay ci rc uit in Fig. 5. The
switching relays are co nve n
tional med ium-power un its
and need not be the expen
sive coa x type. They should
have two sets of SPOT con
tac t points . A comp act
physical des ign is su g
gested . It is important that
they ha ve s u ff icie nt ly
heavy-duty co ntact points

operating band (at least no
higher than 5/8 '\). Trapping
achieves this condition. It
may be tempting to try to
use unt-apped 40 or 80
meter qua rter-wavelength
towers for all bands . Such
untrapped tower heights,
when used on high frequen
cy bands such as 10 or 15
me te rs, can cause conf u
sion and di ff ic ulty. In ef
fec t, each towe r can be
come a re sonan t " long
wire" wi t h t he associated
intricate rad iation pa t tern .
Lossy high-angle lobes can
resul t. The inte raction of
the se comp lex patte rns in a
switchab le two-tower a rray
is a pt to resu lt in unpred ic t
abl e and di sappointing re
sults without ca refu l a na l
ysis.

Construction Features

O ne real adva ntage of
t h is a rray is its easy a nd
straightfo rward adaptation
to cons t ruction . Fo r in
stance, t he full Alength of
d el a y line to tower 2 a nd
the Al2 length of de lay line
to tower 1 permit the physi
ca l grouping of a switch
box pl us seven of t he delay
lines conveniently away
from both towers . This
statement allows for the
physical shortening of the
delay lines to accommo
date transmission line ve
locity factors . This arrange
ment flexibility is often
useful for appearance or
screening cons ide ra ti o ns
(F;• . 3).

While on the subject of
velocity factors, it may be
he lpfu l to re vie w my own

trically by two wave
lengths of delay line in nine
unequal sections. The elec
trical centerpoint is at A.
The feed-in point of the
transmission line is dete r
mined by an eight-position
switch.

In t he 0 posit ion, as
shown. the re is a 1 3/1 6,\
de lay to tower 1 and a
19/1 6,\ del a y to tower 2. In
other words, t he c urrent in
tower 2 lags t he c urrent in
tower 1 by t he difference in
delays, or: 19/16A - 13/1 6A
= 6/1 6A = 3/8A = 135° . At
the same switc h position ,
conside r 20 meter o pera
t ion. All e lect rica l dimen-'
siom are now doubled. The
towers a re physicall y se p
arated by 180 electr ical de
grees . Tower 2 c u rre nt now
lags tower 1 c urre nt by
twice the amount a t 40
me ters, o r 270° .

T he ei g h t- posit io n
sw itc h fun ction cou ld be
do ne m anuall y as is il
lus tra ted . Su ch man u a l
switching would be quite
awkwa rd in most o perati ng
situations, since the switc h
wou ld necessari ly be out
doors . Instead. the equiv
ale nt f u nction is done
remote ly with four re lays.
The re lay ci rc uit a nd the
matching tra nsformer will
be discussed in a later sec
tion .

The specifi cation of
trapped antennas for the
towers is important. For
predictable radiation pat
tern generation , it is
desi rab le that each tower
be an electrical qua rte r
wavelength high fo r each

Fig. 6. Relay coil-control circuit.
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The: Block Diagram
The antenna system is

shown in block diagram
form in Fig. 2. For co n
sistency, a ll no tations in
Fig. 2 and throughou t th is
arti cle relat ing to wave
le ngth o r de lay deg rees
will refe r to 40 me ter oper
a tion. Convers ion to other
ba nds is then st raigh t
fo rwa rd .

Although t he towe rs are
physically }J4 apa rt (90°),
the y are separated elec-

•
Elec:trlc:.' Phys lc:.l length
wavelength (yel. tee. = 0,61 )

..l. 84 ·S"·
M2 42'4"·
M8 10'7"

M12 7' ,5"
M16 5'3 .5"
M24 3'6.25"

Tab le 1. Physical lengths of
delay l ine sections, *Init ial
Iy c ut long and trimmed to
final length with a dip meter
(see text),

charts are calib rated in
millivolts /meter for a
radius of one mile with a
total rf rad iated power of
100 Watts . To estimate the
field strength for a dif
fe rent rad iated power, P2.
it is on ly nece ssary to
m ult ip ly the c hart readi ng
in the chosen direction by
y'152/P, . In OUf case, P, is
100 Watts. The ci rcles in
the charts re prese nt 61.8
mill ivo lt s/meter at one
mile, wh ich is the field in
tensity that theoretically
would be obtained if the
100 reference Watts were
to be radiated from a si ngle
ve rt ica l tower .
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at the radial switc h is suc h
t hat a bro ad ba nd trans
former can o ff e r ve ry
su it ab le c o rn pr o rnr se
m atches to the tr an sm is
sion line. In sho rt. it spl its
some d iffere nces. Two sim
plified example s will il
lust rate In princip le the
ge neral mode of the t rans
fo rme r plus some system
fe a tures.

Ass ume tha t t he two
towers are physicall y iden
t ical and a re operat ing at
reso na nce in t he 20 meter
band. Assume further that
the resonant res istance of
eac h a nte nna is a typica l
40 O hms. Assume a lso fo r
simp licity t hat the re is no
mu t ual impedance! Now
let t he feed-i n poin t of t he
transmiss io n line be sw itc h
posi t ion A, o r t he mid point
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tedio us to an al yze , a re
q u ite so lvab le w ith t he
c harts and eq uations of G.
H. Brown, the libe ral use of
Sm it h charts, plus t he de
te rmined app lica t ion of pa
t ience and time with a pro
gram ma ble han d ca lcu la
tor. Fortunatel y. In prac
t ice, the sys te m ana lys is
complexity can large ly be
ignored while ac hiev ing ex
ce llent o perat ing re sul ts.
Anyway. the a na lys is IS

mo stl y needed for deter
m ining the pattern sha pes

'whe n the tower currents
are unbal anced . Still. it is
reali zed that mo st users
will wan t an insight into
the ope ra t ion wit hout the
tedium. The following dis
cuss ion is inte nded fo r that
purpose .

The ran ge of impedances

Tower 2
1.25
1.50
1.15
1.20
1.05

Tower 1
1.30
1.45
1.25
1.20
1.00

Band
10
15
20
40
80

a proper gro und system
with vertica l towers and a t
tempt to skimp by. This is
fa lse economy a nd waste s
effo rt and powe r. An ade
q uate rad ia l system IS a
funda menta l and neces
sa ry component of t he
tota l rad ia t ion a rray a nd
shou ld not be negle c ted. A
wo rking rule of thumb is to
have a mini m um of S IX

radi al s pe r band with a
minim um length pe r band
o f 0.125A (Photo D).

Table 2. Swrs measured at
tower base and at tower
resonant frequency.

The Transmission line,
Delay lines, and Matching
Considerations

A lt ho ug h s imp le In
p hysical appea rance, o pe r
at io n, a nd const ruct io n,
there a re some decept ive ly
invo lved aspe c ts to the
e lec trica l ana lys is of th e
array:

• The re are two towers
w it h m utu al co u p li ng
whic h affec ts t he indi vi
dua l towe r impedance .
• Pa ttern switc hing affects
t he lo ad impeda nce a t
each towe r.
e j h e towe rs a re no t
always o perated a t re s
o na nce w it h t he co rres
pond ing int rod uc tio n o f
reac tance of varyi ng m ag
n it ude and sign.
• The impeda nce of the
system, viewed fro m the
radi al switc h, is a re sul t an t
o f two para lle l pa ths - one
to each tower. The length
o f these paths, t he ir m
dividu al impedances, and
t he cu rre nt d ivis ion be
tween them c hange w ith
sw itc hing.

It shou ld be c lea r t hat
the system -cons idered as
a lo ad - vari es u nd er nor
ma l operat ing cond it ions.
Fo r t he most part, t hese
o perat ing cond itio ns, while

to be ab le to handl e t he
cu rrents involved . A con
tac t c urren t ra t ing of 10
Amps o r better will be ade
quate in most app lications.
Obv io us ly, t he rel a y s
should have good insula
tion a nd a low inducta nce
sw itc h path. Contact res is
tance shou ld no t be a p rob
lem since fu ll rf current
flows through any contacts
that are used.

The rel a y co il-c ont rol
cable is a five-wire cable .
Since t he cable runs fro m
t he shack to the switch box
outside, it is likely to e ithe r
be buried or at least to
touc h t he ea rt h. As a result ,
conventio nal safety pre
cautions req uire th a t the
relay coils shou ld e ither be
of t he low-vol tage type o r
else shou ld be isol at ed
wit h a suitable transfo rme r
a rra ngement.

In my insta llation, the
relays a re housed In an
alumi num box, 31;2 x 6 x 10
inches (Photos A and B).
This box also serves as a
moun t for t he 50-239
panel rece ptacl es wh ich
make the connect ions to
the t ransmiss ion line and
delay lines . Th is arrange
ment affo rds goo d shield
ing, short connections, and
easy asse mbly and disas
sembly. Anothe r p lus is the
abi l ity t o m ak e easy
substitutions of de lay line
lengths fo r experimenta
tion. The layou t is not
critica l and you r own de
sign shou ld wo rk we ll if at
tention IS given to sho rt
lead lengths .

Select ion of t he re lays is
contro lled f rom a des k
con t ro l un it wh ich basical
ly consists of a 3-pole,
8-posi tion ro t ary switc h
ho u se d In a d e corator
metal box (Photo C). A pil o t
light and an on/off switch
can be conven ient add i
tions. The rel a y coil
control ci rcu it is d e ta il ed
in Fig. 6.

Radials and the Ground
System

All too freq uent ly, hams
underestim a te the need for
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Photo D. The radial system. The aluminum box is handy,
but not necessary. It is used to weather protect a PL-239,
which was used for cable length experimentation.

144

of the de lay li ne . From
switch posi t ion A, with 20
meter operat ion, there are
two wavelengt hs of de lay
line to eac h tower. Si nce a
ha lf wavelength of trans
m ission li ne repeats its in
pu t at its output, then the
reso nant resista nce of each
tower-40 O hms-will be
re pea ted at A. The two legs
a re in pa ra lle l so that there
is a ne t resista nce at A of
20 Ohms. Without a trans
fo rme r, the 20 Ohms as a
load wou ld deve lop an swr,
wit h t he 50-Ohm t rans
missio n line of 50/20 = 2.5.
Howeve r, 20 Ohms th ro ugh
t he 1, 0 :1 .8 rat io trans
fo rme r will appear as 36
Ohms, wh ich wi ll develop
an sw r of only 1 .4 - a signif
ican t improvement!

For t he second example,
let the switch tap move to
D and keep al l other as
sumptions constant. It may
c la rify the situat ion to note
t hat, a t 20 meters, t he re is a
ha lf wave length of line be
twee n points E and A.
Reme mber ing again t hat a

half wave length of line
repeats its input at it s out
put, t he tower 1 resista nce
is repea ted at po int H an d
aga in at poi nt E. Sim ila rly,
towe r 2 re s is t an c e is
re pe ated a t A.The e lec
trical d istance from E to 0
is 1/8A.. The e lec t rica l
distance from A to 0 is 3/BA..
The q uest ion now becomes
what happens a t D? Whip
ping out our ha ndy Smith
cha rt, we f ind that the
res istance of tower 1 wi ll
be seen at 0 as 49 O hms
resista nce plus 12.5 O hms
of inductive reactance .
likewise , the res istance of
towe r 2 will be seen at 0 as
49 O hms of resistance plus
12.5 Ohms of capacitive
reactance. Since the reac
ta nces a re equa l and op
posite , they will cancel.
(T his act ion is true at any
tap . Its va lue wi ll be d is
cussed late r.l As in exam
p le 1, th is leaves us with
two resist ive legs in pa r
all el. The net p a ra ll e l
resistance is 24 .5 O hms.
Th is re si s t a n c e , s e e n

throug h the tra nsfo rme r,
wil l appear as 44 .1 Ohms,
which, in turn , will gene rate
an swr of onl y 1 ,1 3.

U nfort u na t e ly, w he n
mu tu al impedance is rein
t rod uced into ou r assum p
tions, the reacti ve com
ponents do no t a lways
cance l at a ll times. Also,
the se lf- resistance of the
towers may become dif
ferent, wh ich wo uld mea n
that t he curre nts will no
lo nge r be the sa me in each
tower. Nevert heless, t he
fu nction of the t rans fo rmer
can be understood as an
imped an ce level e r and, in
fac t, p rac tical ex pe rimen
ta t io n is easy.

The tran sformer itse lf is
a fer rite co re uni t. I use t he
Pa loma r tr an sformer at the
no min al rati o of 28:50
O hms , Rol l-you r-own t ra ns
fo rmer w inde rs s ho u ld
h a v e li tt le d if f ic u lty
ac hieving the 1 .0:1 .8 rati o
or close to it. 2, 3 The t urns
ra tio is no t excessive ly
c r it ica l, a nd some ex
perimen ta tio n with ra t ios
may be rewardi ng. It has
bee n my experien ce that
sw rs for a favored band
ca n b e impro v e d . but
usu all y at some expense to
a not her band.

AdjustmentsfTuning

The fir st o pe rat ion in ad
just me nt is to tune the
towers individual ly to the
same frequency o n each
band . Ot her things being
equa l, a mid band resonan t
frequ en cy will p robabl y
give better ove ra ll resu lts
than a fr equ en cy ne ar
band edge. Assu m ing t he
absence of an rf bridge,
proba bly the mo st direct
ali gnmen t tec hnique is to
measure t he swr a t the
base of each tower and ad
just fo r min imum . To avo id
mutua l coupling effects,
t he othe r tower sho uld be
removed from its sta nda rd
a nd placed o ut o f the im
medi a te a rea.

It will be re mem bered
t ha t a n ideal ve rt ica l )J4
tower has a resonant resis-

tan ce of about 36 Ohms.
Thus, with a 50-O hm trans
mission line , t he swr for an
ideal towe r wo uld be 50/36
= 1.4. Some hams are con
fu sed about t his poi nt 
probabl y by adve rt ising
c la ims-and expect a n sw r
of 1 .0 or close to it .

The swrs th at I measure
o n t he tra ns m iss io n-line
side of the match ing t rans
former a re shown in Fig. 7.
These moderate swrs repre
sent no t hre at to RG-8/U,
eve n at full legal power.
Coax losses at these rati os
a re insi gnif ic a nt . Most
ante nna t un ers can easily
cope with these ra t ios and
will present a pe rfect load
to th e tra nsce ive r or linear
amp li fie r.

Tabl e 2 lists the swrs I
measure at t he base of
each towe r. Superficial ly,
it would appear that I have
t he best adj us t ment on 80
meters where the swrs a re
t he lowest. The cont rary is
the case. My towe rs a re
te lling me that I have an in
adeq uate radi al system o n
80 mete rs, In effect, I have
a di ssipative grou nd res is
tance in series with the
radi a t io n res ista nce, and,
therefore, the total resis
ta nce is raised. The net re
sistance a t 80 meters nea r
ly matc h es t he tra ns
mission line characteristic
impedance . Although this
rai sed ove ra ll resistance
gives a nice low swr, it a lso
indi cate s that I am wasting
some va luab le rf power
heating the gro und!

Perhaps of more inte res t
is the shape of the swr
cu rves in Fig. 7. For the
mo st part, 80 mete rs ex
cepted, they do not have
t he fa milia r lo p s id e d ,
sa uce r-shaped, re so na nt
curves. Instead , they tend
to be gen t ly curved and be
level , or have a slight tilt.
That is, the swr does not
change appreciably wit h
change in ope rating fre
quency! This is a featu re of
the sys tem. Stated another
w a y, o nce a n a nte n na
tune r is ad justed fo r a par-



ticu/ar lobe pattern. at a
particular frequency. it is
usually unnecessary to re
adjust it much while oper
at ing ac ross a significant
band segment. For em
phasis. it sho uld be noted
that the cha rt for the 10
meter band ha s a 5:1 com
pre ssion in its frequenc y
scale when compared to
the other bands. Its fl a t
ness is thus even more im
pressive.

For an exp lanation o f
these unusual swr c urve

shapes. recall that, in ou r
second exa mple. there was
a cance ll ing o f reactance
a t each switch tap, pro
viding that there is an in
tegra l number of half wave
lengths of delay line be
twee n tow ers. If t h e
o pe ra t ing fr eq uen cy is
moved away from the reso
nant frequen cy of the
towers, an identical re ac
tive co mpo nent wi ll be in
troduced at each tower.
These react ive compo
nents will tend to cancel at

t he taps, leaving o nly resis
tance. It is like having a
b u ilt- in co m pe ns a t in g
tune r!

In addition to match ing
the antenna system to the
o utpu t pi network of yo ur
transceiver or linear ampli
fier. an antenna tuner gives
add ed protection aga inst
sp u rio us radiation . Thi s
antenna syste m is an ex
celle nt radiator on all
bands at all t ime s! It will
not filt er nor inhibit a ny
undesired harmonics. An

antenna t uner is an invest
me nt in tranquillity.•
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Contests
from piIf16 30

RS<n and 3-digit serial num
ber starti ng with 001.
SCORING:

European stations count 1
point per OSO on any band; non
European stations score 1 point
per aso on 20 th rough 10
meters, and 3 points per 80140
meier aso. Count every call
area in the above-mentioned
countries on every band as a
multiplier, e.g., LA1 = LB1 =
LJl and 8M3 = SK3 = SL3. A
portab le station In Norway or
Denmark counts as the 10th call
area, e.a., W2XXXlOZ counts for
OZ0. Some countries have no
geographical call areas, but
count this contest as if they
had. The sum of all complete
aso points from all bands mul
tiplied by the sum of multipliers
from all bands Is the final score.
AWARDS:

certificates awarded to the
highest-scoring station in each
participating country and US
call area in each operating
class separately on CW and
phone. A special SAG-plaque
will be given to the continental
winners on both CW and phone.
A reasonable score is requested
for both certificates and
plaques. Depending on the
number of contestants in each
country, the contest committee
will consider more certificates.
ENTRIES:

Write separate logs for CW
and phone. The logs are to be
filled in in the following order:
date and time in GMT, station
worked, sent and received mes
sage , multiplier, and points.
separate logs for each band are
recommended. On the summary
sheet the contestant will write
his/her causran, name and ao
dress, the final result, the
operat ing class, and a signature
that he/she 'u lly agrees to the
rules. The logs must be mai ted
no later than OCtober 15 and
sent to: SRAL, SAC Contest
Committee, PO Box 306, SF·

Ham Help
I would l ike to correspond

with any ham using a Heath
HW-18·3 160-meter single stde
band transceiver on CW as well
as SSB.

WIlliam Toben W7JGL
1244 W. Schafer Drive

Tucson AZ 85705

I have been taking 73
MagaZine now for three years. I
want my Novice license very
much. I am 70 years old and

00101 Helsinki 10, Finland. The
dec isions of the contest corn
mittee are final and definite and
they reserve the right to change
the rules. Usual disqualificat ion
rules.

DELTA aso PARTY
Starts: 1800 GMT September 29
Ends: 2400 GMT September 30

All amateurs are invited to
participate in the 10th annual
party which is sponsored by the
Delta Division of the ARRL.
Amateurs outside of the Delta
DivisIon (Arkansas, Louisiana,
Mississippi, Tennessee) will at
tempt to con tact as many eta
ttone inside of the Delta Divl
sian. Del ta Division stations will
attempt to contact as many eta
trona both Inside and outside of
the division. Stations may be
worked on each band/mode;
portables and mobiles may be
reworked on the same bandl
mode if they change counties.
FREQUENCIES:

CW - 3550, 7050. 14050,
21050,28050.

SSB -3990, 7290, 14290.
21390,28590.

Novlce-3725, 7125, 21125,
28125.
EXCHA!iG~

aso number, AST, and aTH
(ARRL sect ion for non-Delta
Division; county and state for
Delta Division).
SCORING:

Detta Division stations score
number of asos times the num
ber of ARRL sections (75 max
Imum); outside Del ta Division
score number of asos times
the number of cou nties worked
(316 maximum). OX stations
may be worked by Delta Divi 
sion stations but do not count
as mutncuers.
ENTRIES AND AWARDS:

Logs must Include dateltlme,
stat ion worked, exchanqe,
band, emission, and multipl ier.
Logs must be postmarked no
later than OCtober 21 to be eligi
ble for award considerat ion.
Logs will be returned if request-

bl ind-my wife reads the
magazine to me. I have 73's
code tape and know the code
very well. However, I can't
receive too well , as I don't know
Braille and can't read back
anything after writing it down.

I believe I could pass my
theory test. I need to know Just
what Is required tor the blind to
pass the test and If there Is
anyth ing else I could get that
might help me. I have rad ios

ec. Send logs to Malcolm P.
Keown W5XX, 213 Moonmlst,
Vicksburg MS 39180. All erne
teurs contacting 5 different sta
lions in each of the 4 states
comprising the Delta Division
will rece ive a certificate. Sec
t ion awards to the 3 highest·
scoring stations In each Delta
Division state, 4th and 5th place
If warranted; section awards to
high-scoring stations in each
AARL section and country out
side Delta Division, 2nd and 3rd
If warranted. Plaques to high·
scoring stations both inside
and outside of the division and
to high-scoring portable and
mobile stations in the division.
Another plaque to the high-scar.
ing Delta Division club station
(no limit to number of operators
or transmitters, but all asos
must be made from same a TH).

COLLEGE RADIO SCRIMMAGE
Starts: 1900 GMT September 30
Ends: 0100 GMT September 31

Entry classes: 1) alumni and
2) club station. Open to all ama
teurs; alumni may work other
alumni and club stations. Entry
may have one or more operators
but must have only one trans
mitter (no distinction between
single· and muftr-cperaton,
EXCHANGE:

Name of college, junior cot
lege, or university you last at
tended and the last two digits of
the yea r you graduated, will
graduate, or last attended. Club
stallons substitute the words
"Amateur Radio Club" 'or num.
ber. Non-colleglans substitute
the words "High School" for col
lege name, but are not eligible
fo r awards and may not be
counted as a multiplier.
SCORING:

Stations may be worked once
per band. MUltiply total asos
by number of different COlleges
worked (college counts once re
gardless 0' band).
FREQUENC/ES:

1815, 3895. 7230, 14280.
21355,28560.
AWARDS AND ENTRIES:

Trophy for top scorer In each
entry c lass. certificates as well.
Logs must be received by No
vember 1 to be eligib le. Send an

that I l isten 10 all the time, but I
would be happy to talk to some
one.

Can anyone give me any help
or advice?

Raymond L. White
3341 James Avenue

Fort Worth TX 78110

I am look i ng fo r me te r
rewi nding in formation andlor
specifications fo r a rep lace
ment meter for a Johnson Vik
ing Challenger transmitter.
Thank you .

George L, Smyth N8AMZ
1316 Eastem Ave.

Morgantown WV 26505

SASE for results to : Penn State
Amateur Radio Club, K3CA, 202
Engr. Unit E, University Park PA
16802.

FALL CLASSIC RADIO
EXCHANGE

Starts: 2000 GMT Sunday,
September 30

Ends: 0300 GMT Mondey.
October 1

This contest is sponsored by
the Southeast Amateur Radio
Club, K8EMY, of Cleveland,
Ohio, and is open to all. The ob
ject Is to restore, operate, and
enjoy older equipment with like
minded hams. A classic radio Is
any equipment built since 1945
but at least ten years old (an ad
vantage, but no t required In th e
Exchange). The sam e station
may be worked with different
equipment comb inat ions and
on each mode on each band.
General call Is "ca CX" and
non-contestants may be worked
for credit.
EXCHANGE:

Your name, RST. state/provo
Ince/coun try, receiver an d
transmitter type (home brew
send PA tube type, e.g., " 6L6'l
FREQUENCIES:

CW -up 60 kHz from low
band edges.

Phone -3910, 7280, 14280,
21380,28580.

NovlcelTech -3720, 7120,
21120,28120.
SCORING:

Multiply total asos by num
ber of different receivers, trans
mitters, states, provinces, and
OX countries worked on each
band and mode. Multiply thaI
tota l by your cl assic multiplier:
total yea rs old of all receivers
and transmitters used, three
a sos m inimum per un it. If
equipm ent is a transceiver,
multip ly age by two.
ENTRIES AND A WARDS:

Certificates and other appro
priate memorabilia are awarded
periodically for highest scores,
longest OX, best excuse, and
other "unusual ach ievements ."
Send logs, comments, enec
dotes, etc., to Stu Stephens
K8SJ , 2386 oueenaton Rd.,
Cleveland Heights OH 44118. In
clude an SASE for a copy of th e
Classic Radio Newsletter.

I need any information I can
get for a Keithley Mililohmme·
ter Model 502.

Will buy, copy, or pay to have
copied Inf ormati on on bet
tertes, operation, calibration,
and schematics.

Dave Hammer KQPCL
610 E. South

King City MO 64463

I would like to fo rm an ex·
change of solar, alte rnative
energy, and anti-n uc lear Inter
matlon wi th t hinking hams.

James G. Coote WB6AAM
906 Dexter Street

Los Angeles CA 90042
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W2NSD/i
NEVER SAY DIE

by Wayne Green

CO .•• DE LEAVENWORTH
The chap in the middle, between the two police officers, has

some serious problems. The photo was taken from a video monitor
shortly after the arrest of the unhappy chap in the center for snop
lifting.

This fellow had previously been into the store, one of the largest
ham stores in the country. and had been suspected of gaining a
good deal of weight during his earlier visit. Th is time they were
waiting for him, complete with video monitoring and recording. The
police were called and arrived to watch him stuffing his coat with
books and parts via the TV monitor.

You see him in the Polaroid above. iust after having been read his
rights and as he was being carted off to the police station for book
ing.

The monitoring system has worked well, providing the staff with
some rather clear pictures of shoplifters for use during later visits,
complete with police in the audience. The tape recorder allows a
moment by moment replay of the surveillance at any later time . . .
which helps in the case of any later claims of innocence.

to me whi le I was laking a
shower this morning. Take a
shower. Let 's get amateur radio
known and appreciated.

THE ARRLlINE
Every t ime I tune from 14.200

on up past 14,275 to where the
channels are packed solid wi th
nets and QRM, I tend to think of
the dividing line at t 4,275 kHz
as being the ARRL line. Th is
dividing line is there because
the League forced the FCC 10
take away General f requencies.
Before the advent of " incent ive
hcenainq," there was no such
line and General Class ucen
sees had the use 01 the entire
band. Now they're jammed up
into half the phone band , away
from 99% of .ne attractive DX
... certainly away from the
relatively open frequencies in
the lower part of the band ...
and from SSTV experimenting .

This all started in 1963 when
the League, being run at the
t ime by some olo-umers who
wanted the ham bands to be
back the way they were before
the War, pushed through a
disastrous piece of legislation.
Amateur reac t ion to the pro
posals was so furious thai it
almost stopped the League,
despite the ir inside help via
Herb Hoover, Jr. The amateur
reaction brought the sale 01
amateur equipment almost to a
halt and stopped the growth of
the hobby for over ten years.
Ta lk about disaster!

Th is was the l ime when most
of the famous names In ham
manufacturing disappeared . ..
Halli cralters, National, Ham
marlu nd , J ohn son , Harvey
Well s, B&W, etc. Tuning pas t
14,275 brings back these mem
ories o f the havoc wrought by
the League in the 1960s. 73 was
too small then to be more than a
cry in the wind, but I think that
wi t hout the cry the League pro
posa l to remove Generals en
t irely from the major DX bands
wou ld have gone through. The
reta ining of half 0 1 the bands by
Generals was better than noth·
ing.

The result of all this? Proof
that forcing amateurs to up
grade would not work. Many of
us held that the FCC should 01·
fer rewards such as better call
leiters rather than taking away
frequencies and then giving
them back il you upgraded. II
you are locked above 14,275, it's
something to think about.

$AROC ZOMBIE
That's what they call the dead

brought back to life ... or at
least some semblance otnte ...
and it seems apropos lor the
SAROC hamfes!. This is a strict
ly commercial venture run for
profit by a chap in Nevada and it
died a couple years ago of ex
treme neglect. I see a report that
this exploitation o f amateur

Hams work ing to beat down the
arti ficially high prices on food
. .. hams working to bri ng
honesty to pric ing and show up
the price gougers.

The gas shortage may no t
last very long, but we could take
advantage of the tremendous
interest in this situation by set
ting up a ham reporting network
on two meters in each area
which could let motorists know
where gas was to be found,
where Ihe gas lines were the
shortest, and gas prices . . . par
ticularly on weekends. 'rem
porary s ignboards along the
major routes, manned by hams
(with coordinat ion by a local
ham Club) , would make the
news broadcasts. The gas sta
tions could be checked by tele
phone for the latest news of
their situat ion or checked out by
mobile units. It would be a fun
project and would provide a real
service. Now that the idea is
out, il you don't do it , the CBers
will , and you'll have 10 see them
on television and in the news
papers. Your choice.

Those are just a couple of
ideas. I'm sure you'll be able to
come up wilh more and pes
sibly belter ones. Those came

non of numbers ... which
should reuect the cost of
manufacture and distribution.
We also know darned well that if
the honest price of a product
comes out to be, say,~, it will
turn upon the store shelf at 89¢,
not at 7ge.

There are fewer and fewer
products which are not being
priced in 1~ steps, all ending in
a 9. The carpet people go in
dollar steps, always managing
to end in 99. Bless 'em.

Ham communications could
do the jOb, using two meters for
price reports in the immediate
area and perhaps 20m for long·
range comparisons. And if you
don't think something like that
wouldn't make every television
news broadcast in the country,
you have another think coming.

'rampage 6

. .. not just for ou r own egos,
but in order to keep newcomers
entering our hobby and th us
keeping it ali ve.

Without the support of a na
t ional organization, what can
we as Individuals or even as
c lubs do to help the situation?
Well , getting publi c it y Is not dif
ficu lt once you recog nize how
the system works •• . ask you r
terrorist or other polltically ec
tlve group. No, I'm not suggest ·
ing that hams start f ire bombing
police cars; I'm just point ing out
thai a realization 01 how tele
vision and newspapers select
what they think is news w ill give
us some ideas which can allow
us to lake advantage 01 a
seriously unbalanced si tuation.

Take a large parade . . .
maybe thousands o f people and
floats. That's not news. But if
you add six yelli ng and scream
ing agitators in a small group
jostling the parade, thaI's what
you 'll see on the news that eve
ning ... and not the ten tnou
sand people in the parade. No,
we don 't want to break up pa
rades ei ther ... we just want to
understand what is news and
what is not news.

Our getting publi c ity should
take advantage of amateur
radio 's posslbilltles. For In
stance, suppose we set up a na
tional net to check food prices
and report the Inequities. Then
amateurs could set up cars or
vans in front o f grocery stores
with a big report poster sho wing
the comparison between the
prices in that store and other
stores around the country ...
where large pri ce di fferences
are found.

There are p lenty o f these
pri ce inequities to be found, and
the project would make tele
vision all over the country.
Hec k, r igh t here in Pet er
borough you can lind 10% to
20% differences in the prices 01
identical products Just between
the Grand Union and A& P
stores! As long as stores end
prices in a 9,we know that these
prices are not honest ones ...
at least the chances are 90%
against their being honest. We
know lor darned sure that a
price ending In 9 is 90% of the
time picked because it seems
lower than one which is one
cent more. 11 products were
honestl y priced, t he prices
would end in a random eetec-

editorial
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radio has been anno unced
aga in for next year in l as
Vegas.

The main purpose of SAAOC
is to provide a legal excuse for a
few of the ham manufacturers
to go to l as Vegas for a vaca
tion In January. The actual bust
ness done Is a farce. For ln.
stance, one major supplier
brought in a truckload of ham
gear for his exhibit at the last
show and over the three days of
the show sold $1 ,500 worth of
gear. That's less than one tenth
of the minimum accep table
business for him just to break
even.

Now, if the show was that
lousy when the re was sun pren
ty of gas for the California hams
to drive over the desert to come,
who wil l be there when gas is in
shari supply and a lot more ex
pensive? Ten years ago, when
FM and repeaters were firing
everyone's Imagination , the
local Vegas FM cl ub ran a
hospitality sui te. Art Hou se
holder of Spectronics also had
a hospitality suite where he
made everyone crazy with
desire for recycled Motorola
HT-220s wh ich he pulled from
his pockets and sold in a kind of
under-the-table atmosphere. It
was heady stull and FMers
were king of the roost.

No more. The last show, two
years ago, was held together
mainly by itinerant hams in
town lor the concurrent winter
Consumer Electronics Show
and who came over to the ham
fest for a few minutes to see
what their poor relatives were
dOing. Next year, CES will be
January 5-8th. The hamlesl will
be the 10·12th and the Filth An
nual Ham Indust ry meeting wi ll
be In Aspen, Colorado, on Jan
uary 12-19th. I'll probably hop
out on the 7th for a couple of
quick days at CES, visit the
Wilson factory on the 9th in
Vegas, see who was wealthy
enough in the industry to "ex
hibit " at the hamtest, and t hen
poop or up to Aspen for the
yearly ina .'slry conference and
workshops.

SAROC, being run strictly lor
a profit, has a t remendous
charge for attending I think I
paid $17 last time and for
that I got to wander around a
handful 0 1 booths. It took me
maybe half an hour to see every
th ing. There was no recogniz
able program. ARMA held a
meeting, but many of th e manu
lacturers were unable to f ind
the meeting room, which was
very well hidden.

Now, why is Wayne Green so
down on SAROC? Is it that I'm
getting even because I haven't
been asked to speak? No . _. as
a matter of fact, rve been asked
to speak and have refu sed. 11's a
long story and there is a lot of
backg round. It comes down to a
Question of support ing what I

feel are unsavory elements. I
sure wish someone would take
the time to write an expose of
the people behind this hemtest.

An ywa y, between the gas
problem and the CES show end
ing two days before the ham
fest, It seems unlikely that the
next SAROC wil l be any im
provement over the last one . . .
which had CES to help and no
gas problems ... and still was a
disaster. Perhaps this commer
cial show should be put to rest
and remembered for its heyday
te n years ago instead of its
more recent disappoin tments.

DXERS AND LISTS
A lot of true-blue DXers are

very uptight over list operations.
For those of you who have not
enjoyed the spice of working
serious OX, a list of calls Is
taken by some Intermediary and
passed along to the rare OX sta
tion, who t hen works the list and
only the ttst. This can be very up
setting for some operato r who
comes along atter the l ist has
been drawn and fi nds th at while
he can hear the OX station easi
ly, he can't work him. Oh, bi tter
anguish!

The operators of rare OX sta
tions have several choices open
to them when they get on the
air. First , they know t hat a nor
mal contact Is out of th e Ques
t ion becau se every t ime they
stand by th ere will be dozens,
then hundreds, of stations all
calli ng them simultaneously.
The din soon gets so great that
it is impossible to hear any call
distinctly and the tendency then
Is to wait out the caterwauling
until there Is just one station
left to come back to him ,

The encouraging of "tali-end
ing" Qu ickly screws up every
thing. The waiting hordes Quick
ly detect what Is happening and
there soon develops a two or
three operator contest to see
who can be the last one to call.
None of them can even hear th e
OX station and none will Quit
the bed lam, so the calli ng can
go on for several minutes. One
W5 I know got steamed up at a
certai n K6 and the two of th em
refused to budge or listen on the
frequency for well over an hour.
The poor OX station had gone to
bed long before they stopped
jamming each other.

Some OX cps like the system
where a OX station operates
from just outside the US band
and tunes for cal ls. I like th is,
too, for it doesn't take long to
find out where the chap Is tu n
ing and jump in the pileup on
that frequency.

Having been on the other end
of the pileups, I have some
observat ions from the view
point of th e rare OX station.
Newcomers, I've OXed from the
foll owing rare and relatively rare
spots : JY, 0 0, SZ, YK, YA, VU,
9N, FK, VR2, 5W, KS6, FDa,

KW6, KG6, KC4, HH, PJ , 4U,
OHII, VP9, VP7, and probably
some more that don't come
right to mind. The main problem
in working a lot of stations from
a rare location Is not in hearing
th em - it's in pull ing the calls
apart and getting the individual
calls.

After trying every known sys
tem lor working 'em as fast as
possible, wh ich included work
Ing by call districts on my own
frequency, working from out
side the US band and listening
on one trequencv in it, tun ing a
small band of freque ncies,
and working from lists, there
wa s no Question . . , the li st
could beat everyth ing by far.

Well, let me amend that. The
list si tuation works great If you
manage to get hold of some
sharp operators to gather the
lists for you. I somehow always
managed to get one or maybe
two good ops and one thorough
going idiot. I really hate it wh en I
th ink I have everything set up
for some reall y fast operating.
I've rounded up three chaps
with good signals to move off
my frequency and copy down
call letters for me . . . maybe te n
at a time. Then all th ey have to
do is come on my channel and
read off the list qu ickly so I can
write the calls down and give
each one in turn a report. 1can
run through ten in one minute if
I have the calls. And getting the
calls shou ldn't take more than
one minute at best, right?

So on comes my helper with
his list " Hel lo, Juliet Yankee
Eight A lp ha Alpha. Juliet
Yankee Eight Alpha Alpha, this
is Ki lo Baker Zero Xray Quebec
Quebec. Thi s Is Kilo Baker Zero
Xray Quebec Quebec in Wash
Ington, Nebraska. That' s dou
breyou whiskey, aye America,
ess Sweden, etch hotel, eye In
diana, enn Nancy, gee George,
tee Toronto, oh Oregon, enn
Nancy. The name here is Wilbur
... that's doubleyou whiskey,
eye Indiana, ell love, bee bravo,
you Uruguay, are rad io. You're
certa inly putting a good signal
in here, Wayne , really poking
the old S-meter around. I have
your list for you. I sure hope
everyone on the list is going to
come up here and find us. let
me know if you 're getting me all
okay and I' ll pass along the list.
Julie t Yan kee Eight Alph a
Alpha, th is Is Kilo Bravo Zero
Xray Queen Queen standing
by,"

I grunt out a terse "go ahead,
Quickly, please," sti fling an
oath. Good old Wilbur comes
back, spelling out both of our
calls again, apparently in the
belief that I may have forgotten
not only his call, but my own,
too. Then he sta rts slowly epeu
Ing out each call, one at a ti me,
spelli ng each one twice for me
and sta nding by after each call
has been sent , triumphantly.

Wilbur Is able to take a one
mi nute task and escalate it to
nerve-shaltering lengths for all
concerned , stretching it out for
maybe ten minutes or more. By
this time, the other two chaps
who have been scrounging calls
for me are on channel wanting
to give me the ir lists and I sud
denly have thirty stations to
work Instead of Just te n.

T en wor ks w e ll. Th irty
doesn't. Before I can work my
way down through even twenty
of the chaps, I have some break
ers wanti ng to know who Is on
there, how can th ey get into the
contact, wh ere Is the list being
made , , . plus an Italian calli ng
CQ OX with a 40 over 9 signal.
When I ask him to stand by, he
gives me my report, spells out
his name twice, then th e name
of his town twice (Why do most
italian towns have over twenty
leiters?), and refuses to get off
the frequency unti l I give him my
location and agree to QSlo

It is unfortunate that many
lists are run in a much slower
style. Hopefully, some of the OX
operators will read this or hear
about it and get moving faster. I
heard YK1AA on the other eve
ning and some OK station was
running a list for him. It took
maybe five minutes for each
damned contact , .. and all
Rasheed did was swap signal
reports and call letters. But It
went on with excruciating slow
ness and drove me and a few
hundred others up the wall. 1
didn't particularly need a con
ta ct wi th Syria; I just wanted an
opportunity to say he llo to
Rasheed since I had visited him
and operated from his station a
few years back,

Try the li ve list system with
perhaps three good operato rs,
all with good signal s and in
separate parts of the country,
taking calls for the OX station. If
you can't clearly read off ten
calls, spelli ng lhem out as you
go for the OX op to copy, in less
th an one m inute, then you need
some practice. Once the OX op
has the calls, 95% of the work Is
over , .. he can th en stand by for
one, get the report, give a report,
and get an okay .. . stand by for
the next, etc. He doesn't have to
spell any calls out or even give
his own call more than once
every few minutes.

The pu rpose of most DXpedl
tfons Is to work as many ate
t ions as possible In a given t ime
... so wh y horse around w ith
slow and frustrating systems?

MAY WINNER
"The W7GAQ Key Collection"

collected an ext ra $100 fo r
author Martin Krey K7NZA,
si nce his artic le was voted th e
best In our May Issue. Make
sure your favorite artlcle gets
recognized by us ing your Read
er service card ballot.
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is incremented from zero to one,
preparing it for the next digit
enable code. To "intensify" the
digit that has just been turned
on, the computer executes a
time delay at INTENS. Thus the
digit is kept on for a period that
allows it to be clearly seen.
When the 8080 finishes the
OUTIT subroutine, it returns to
the MOVAM Instruction just
before the OUTIT subroutine.

the A register. Since the data
values are stored in memory as
packed BCD digits, this subrcu
tine unpacks them. The digit in
the four LSBs of the A register Is
rotated to the left fou r times, bit
by bit. The first digi t to be
displayed is now In bits D7
through D4 of the A register
when the DUTIT subroutine is
called.

At DUTIT, the four LSBs of
the A register are set to zero by
the ANI Instruction (the digit to
be displayed is in bits D7
through D4). The digit enable
code contained in the D register
is then added to the BCD num
ber in the A register and the
result is output to the interface
(OUT 125). When this word is
output, the four LSBs determine
which digit Is enabled and the
four MSBs represent the value
to be displayed. The first time
the OUTIT subrouti ne Is execut
ed, the A register wi ll contain
,ooסס0010 because a two must
be displayed on the right·hand
digit.

At the end of the DUTIT
subroutine, the content of the D
register (the digit enable code)

III"VI:. Lt lSPLIlY\: LI ....L l~ 1o I GIT5.
I so Lt l S!>I.AV Til L't HLL ..G.. l l

IGlY Till:. P..CIED uc n 11\l IlU Il TO II
111OTI.TI:. Tol E h Jl'1l L.~IJ IJ I TS I lTD 1 111:.
Irot'H lIS" 1> 1 T ~

I LO I<D RI:.G IS T I:.H " lil T: II 10'1 Til ru e ~f EJ1()RV

II<Ot!l lE55 WII 1.HI:. nn. liCV UIGIT 5 ARE S TOH EV,
ID0 4 12 11 s tux U45 11
I LO I<U U WITII rue. H ll ST VIG IT
I T,I" T 'nLL ut, 1.1"UL I:; V
luISPL/,Y Till:. FI RST TIIO P"C( lU
loCO VIG ITS

IGI:.T 'nn. ::;,,,n. "'OIl(J nG .. I~
/ :;o,VI:. u IL '{ Toll:. f<JI ' l( rl ~ l> S

113 611 • ,i l:.'( . H
I ..!.\; r.u UIGIT f , ~ .. t>L l
l1J lITP\ 'T r.u; E IGIIT ·~ IT V,... UI:.

/I I CRE."i1.H Tilt. "i l ...OIl Y I<\;UHl.SS
IGET TIt E (J IGIT 1:.1 1< 1>1,, 1:. IIQR (J l lTU A
100Mp..1IE. I T TO Til l:.
lFJ..lVLiTH UIGIT 1:. ~ ..bLt. cour r
IHAV!:.'1'T Lt ISPLkYI:.U ....L TEl
ID IG ITS VI:;T, so I.JO TII<J :-(f)R l

1 111.'. LII:./ T T,I L 1.>1 :;11 i: ' j,hl.. E
IL. ')"U I:. ·':I T.I .. l!1h,f,"
II O ~ • 1/1:. '( '.~
ILttCRJ::lI:. IT rut, H '1 IJH t
I lr IT I S ml ·I.I:.IGJ . 1:.'(t.CI ·T ~ TM
IJ'I~ II ~Tl < I · l. TI .J ~ j,,, l. { TO I l TE l 1

DISPl..A , L.'< I,1
, au

""'t1VI I1

""I1 ISPL I . CI<l.L
DIG IT
c
1' :( ,1
:-lllV"u
ce,
e I a
J~l.

Ltl Sr"l.. 1

"J: IP
Lt ISf'l..k
e

DI GI T, t1 0 V" t1

""!!L. C

""i u. c
l,.:kLL
OUT I T
o
~'OV..."i

onrr t , H'I I

" ""UOU
O1'T,,,
I Jr:U

I" T E."II S. flV1 1:...,
l~n"l. UCH1.

J NI.
I'jT 1." I,
I' ET

from f)IIge 26

unique digit enable code, and
then output these eight bits of
Information 10 the Interface. For
Instance, the value 01010011
will cause a fi ve to be displayed
on the fourth dig it from the right
on the display. The digit enable
code in this example is 0011 ,
and the digit enable code lor the
right-hand display Is .OOסס

To display the number
3,163,908,332, register pair H is
' irs! loaded with the memory ad
dress where the two least-sig
nificant digits (LSDs. 32) are
stored. In Fig. 4, this address is
004 120. Only five memory loca
t ions are required to store the
la-dig it number, because the
number is stored in a packed
BCD formal. The 0 register,
which is used to store the digit
enable code, is then set to zero.
The content of register D, which
will eventually be latched by the
Interface hardware, Is used to
turn on one and only one digit at
a time. At DISPL1, the DIGIT
subroutine is called, so that the
content of memory addressed
by register pair H is moved to

Fig. 4. Displaying a to-digit number on a multiplexed LED display. Fig. 5. Using 8 look-up table with the multiplexed LED display.
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Chuck Holstein WD5CUG
4721 Lucy Dr.

EI PlISO TX 79924

the number and the result out
put. After incrementing the digit
enable code to two, the 8080
again executes the INTENS
delay loop, so that the three on
the second digit from the right
is displayed for a reasonable
amount of time. When the RET
instruction is executed , the
8080 returns to the INXH ln
structton Just before DISPL1 .

The 8080 increments the
memory address in reg ister pair
H and then examines the d ig it
enable code contained in the 0
register. If this code is less than
012 (decima110), the 8080 jumps
back to DISPL1 so that the two
BCD dig its now addressed by
register pair H are displayed. If
the dig it enable code is equal to
012, then all ten digits in the
number have been displayed. If
this is the case, the 8080 jumps
back to DISPLA so that the
memory address in register pair
H and the digit enable code in
the 0 register are re-mitialized.

As you can see from this pro
gram, the 8080 is constantly up
dating (writ ing new informat ion
out to the interface) the display.
New dig it enable codes and
data values are output to the
display every millisecond.

Unfortunately, this "ties up"
the microcomputer and it can
not perform any other tasks. Of
course, the program listed in
Fig. 4 could be converted to a
subrou tine. If it is called every
i 5 or 20 ms, the 10-d igit number
will still be displayed at a
reasonab ly fast rate. However,
it may be difficult to program
the microcomputer so that the
DISPLA subrouti ne is called
th is often.

One solution to this problem
is to use an interrupt. Th is
means that whenever the 8080
is Interrupted, it outputs a
numeric value to the next con
secutive digit in the display. The
microcomputer will have to be
interrupted at least 400 limes
every second for the display not
to " fl icker." This means that our
l a-d ig it number will be dis
played 40 times every second.
To interrupt the 8080 so that it
"services" the display this fre
quently, a low frequency oscil
lator (400 Hz) can be wired to
one of the interrupt interfaces
previously ctscussed.w

The program that services the
interrupt and outputs a new

Ham Help
I need an operator's manual

and schematic for a BG-1031
panoramic adapter. I will gladly
pay for all copying and post
age.

eight·bi t value to the display ln
terface is very similar to the
software in Fig. 3. Because of
its length , we have not included
a listing of it. The only dif
ference between the two pro
grams is that the 8080 has to
store the digit enable code and
the address of the memory toea
tlon that contains the next digit
to be displayed. These values
must be stored in memory, be
cause register pair H and the 0
register may be used by the pro
gram that was interrupted.
Therefore, each time the oscu
lator interrupts the microcom
puter, it has to read from
memory the address for the
next digit to be displayed and
its corresponding digit enable
code. After the number is drs
played, the digit enable code
and the memory address have
to be incremented and stored
back in memory. To keep this
software as simple as possible,
it is easiest to store the 1Q.digit
number in ten memory loca
tions, one digit per memory
location, rather than " packing"
the BCD data.

One feature of our interface
that we have not mentioned is
the fact that we are l imi ted by
the DS8857 to display only the
numbers 0 through 9. This de
vice cannot be used if we wish
to display the letters A through
F, as is often the case if hexa
decimal numbers or message
codes need to be displayed. To
display the hexadecimal char
acters 0-9 and A-F, the 058857
must be replaced by a device
that can be used to drive ln.
dlvldual segments in any com
bina t ion we desire. The UDN·
2981A (Sprag ue Electric corn
pany, Worcester MA) contains
eight individual drive rs t hat can
be used In the display in terface.
This device has eight inputs and
eight outputs-each input is in
terfaced to an individual data
bus line by means of a latch ctr
cuit and each ou tput is wired
through a curren t-limi ting re
sistor to one of the segment in
puts of the display (A·G). If
desired, the last driver in the in
tegrated circuit can be used to
drive the decimal point in the
display. Since the UDN-2981A
has eight inputs, an elqht-blt
output port (latch) wll1 have to
be used to interface it to the
microcomputer. This means

I would like to copy or pur
chase the manual and/or sche
matic for the MuUi-Elmac AF-67
transmitter and power supply.
Can anyone help? Thanks.

AI Christman WD8CBJ
Box 44

Granville WV 26534

that one output port will be used
to output the sequence of ones
and zeroes that specifies a
specific sequence of segments
to be turned on or off. A four-bit
ou tput port is also required so
that the digit enable code can
be output and stored in the In
terface.

In Fig. 5, there is a look-up
table used for converting BCD
numbers to seven-seement
codes.

The first difference between
the programs listed in Figs. 4
and 5 can be seen at DIGIT.
After the packed BCD word is
moved from memory to the A
register, the OUTIT subroutine
is called . This means that the
first BCD d ig it to be displayed is
in bits 03 through DO 01 the A
register. At OUnT, bits 07
through D4 of the A register are
set to zero. The content of reg·
rster pair H is then saved on the
stack and register pair H is load
ed with the base address of the
lock-up table. The BCD number
in the A register is added to this
address. The MVIA and OUT in
structions at OKASIS cause the
display to be blanked by writing
an invalid digit enable code out
to the display interface. While
the display is blanked, the 8080
moves the bit pattern for the
number to be displayed from
memory to t he A reg is te r
(MOVAM). Register pair H is
then popped off the stack and
the seven-segment bit pattern is
ou tput to outpu t port 126. The A
register is then loaded with the
digit enable code which is out
pu t to output port 125. When the
OUT 125 inst ruct ion is execut
ed, the specified digit In the dis
play is turned on. The 8080 ex
ecutes an intensi fy ing tim e
delay loop before return ing to
the MOVAM instruction just
after DIGIT.

T he MOVAM i ns tr uct io n
loads the A register with the
same packed BCD word t hat
contained the previously cls
played digit. However, the BCD
dig it in bits 07 through 04 must
now be displayed. Therefore,
bits 0 7 through 04 are rotated
into b its 03 through DO of the A
register before the 8080 ex
ecutes the ins t ructions at
OUTIT which cause the requ ired
bit pattern for t he seven
segment display to be fetched
from the took-up table. The bit

I have some older VHF equip.
ment that utilizes electron
tubes (remember those things?).
Anyway, there doesn't appear
to be a ready market for the
tubes I need and I can't find a
distributor who sells them.

If anyone has one or more
tubes I list below, I would ap
preclate hearing from them,
particularly those having t he
6850. The tubes I need are:
5696, 5718, 5896, 5899, 5902,

pall ern fo ll owed by a digit
enable code is then ou tput to
the in terface. The rema ining in
structions in Fig. 5 are the same
as the instruc t ions in Fig. 4.

One advantage o f us ing
seven or eight individual Sgg
ment drivers is that you can
display any combination of seg
ments that you want. You are no
longer limited to the numbers
a-9. If desired, you can display
the letters A-F so that hexa
decimal numbers can be dis
played. For some special ap
plications, some additional let
ters and words can be dis
played , such as H, r. L, 0, OIl,
HELP, Error, etc.

There is one additional dis
play method that we have not
discussed-the use of an exter
nal display controller integrated
circuit to control the multi
plexed display. The Intel Cor
poration makes a number of
these integrated circui ts that
are compatible with the
4004{4040, 8080 , and 8085.
These are the 4269, 8279, and
8279-5 integrated circui ts. Na
tional semiconductor corpore
tion also has two display con
troller integrated circuits that
can be used with six-digit ens
plays. One of the devices
(MM74C912) can be used to dts
play 0- 9 and t he o t her
(MM74C917) can be used to dis
play hexadec imal numbers. For
additional hardware and soft
ware information about multi
plexed LED displays, we refer
you to reference 4.
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5940, 6021 , 6112, and 6850.
Many thanks.

Bill Walston KB5GD
Drawer 1418

Rockport TX 78382

Does anyone have a Geiger
counter in good working ccncn
non reasonably priced? Please
send me the particulars.

Leroy lawmaster W5HOM
Rt. 1 Oak Hill

Westville OK 74965
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Jean F5FV and his nice layout in Fran ce. When not chasing DX for
himself, Jean serves as QSL Manager ' or FB8XV.

DX
f rom f»96 12

crerx.
Although the story seems to

be changing daily. it now ap
pears that the DXCC desk will
not accept TH6JM cards for
cred it. II you need this one, you
will probably have to work John
again when he gets his true
blue TL8 license.

TR8AC and TRBGDC recently
moved 10 Alexandria, Egypt,
and should be heard signing SU
any day.

Anyone needing conttrme
tlon for an ET3FMAJ9E3FMAf
9F3FMA contact from 1965 to
1968 can send an SASE to Don
Murray W4WJ, 19700 NW 5 Ct.,
Miami FL 33169.

ON4UN recently worked
CR9AJ on 75 meters 10 com
plete his 5BWAZ. Five more
aSLs and it will be confirmed.
58WAZ is easily the most diffi·
cult operating award to obtain
In all of hamdom.

The correct route for Z$2MI
csts is WA2IEN, 255 Route 17,
Upper saddle River NJ 07458.

C5ABK has reportedly re
ceived permission to operate in
CR3 Gu tnea-Btssau for two
weeks in December. He is pres-
ently assembling the necessary
equipment to make the opera
tion a success and plans to
open up on December 1st. OSL
to G3LOP.

If you worked HV3SJ on No
vember 11/12 and had your OSL
bounced by W6KNH, try again.
Logs for that period disap
peared for awhile, but now they
are safely In the hands of
W6KN H, all 45 pages.

As we mentioned last month,
several of the deserving were
surprised last June when they
received a citation from the
FCC for contacti ng HS stations
in Thailand. The citation stated
that Tha iland was on the
banned countries l ist. Those re
sponding received a follow-up
form letter from the FCC saying
only that in view of the rep ly, the
matter was being closed. Ap
parently, no form letter exists
for apologizing and admitting
an error.

The Panamanian government
has confi rmed to the ARRL that
HP9 ceuafqna have never been
issued for use on amateur
bands. Communication of any
type with stations signing HP9
Is Il legal.

VR6TC has recently acquired
some SSTV gear and has been
showing regularly on 14233 kHz
from O53OZ. aSL to W6HS.

All KZ5 Canal Zone licenses
expire September 30, 1979.

9M2FK reports need ing
Arkansas, Utah, North Dakota,
and South Dakota for WAS and
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Zone z tor WAZ.. Look for him on
14020 kHz between 1000Z and
' 300l.

Those o f you involved in the
DX net and/or OX li st business
should keep In mind that it is
possible to violate tturd-party
traffic regulations when pass
Ing a list to a DX stat ion. If you
compil e a list and pass It direct
ly to a station in a non-third
party country, then you could be
In violation. If you say " DX1DX
call W5USA," then you are in
violation . The correct way
would be to say "W5USA call
DX1DX." If you think thi s Is just
nlt-plckinq, then be advised that
some FCC monitoring types are
on the prowl for just such vtote
tIons.

Jim Smith P29JS finally re
ceived an answer from the In
dian government concern ing
his application for perm iss ion
to operate from Andaman. Un
fortunately, the letter stated
that new rules beginning in Jan
uary, 1979, made It impossible
to grant licenses for short stays.

Rum ors fl oated hot and
heavy that XZ2P was SPSAUC
and that his was a true-blue
operation. Unfortunately, the
real SPSAUC denied the rumor
and that sort of ended that.

While in Poland, we might
mention that Polish amateurs
are now allowed to work 160
meters between 1750 kHz and
1950 kHz. Maximum power Is 10
Watts.

New off icers of Murphy'S
Marauders include AI Meleg
N1JW-Presldent, Ron Grzelak
K1BW-Vice Pres ident, Dan
Street KITO-Act lv ltle s
Manager , and Ron Nevers
K tTVM - SecretaryITreasurer.
Newsletter editor is Ed Kali n
K1RT.

WA1SQB ran off better than
5000 contacts during his HCS
operation in March. He shou ld

be selting up In Montserrat this
month where he w ill be signing
ei ther VP2MAY or VP2MI.

Last month we ment ioned
that sending currency through
the mails to foreign hams could
br ing trouble to the recipient. If
you are in doubt as to which
countries can rece ive USA cur
rency in the malls, ask your
local post office to check
through the Fo re ign Posta l
Manual for the country in cues
t ion. Any illegal items are listed
in th is manual .

If you've worked everything
else, then you might try for all
the ci ties and districts in Japan.
A full list can be obtai ned by
sending 14 IRCs or $8.00 to
Michio Koshlm izu JR1BFT,
37·3, Nakano, t -cnome. Nakano
ku , Tokyo 164, Japan.

Tom Wong VE7BC recently
returned from a business trip to
China. While he was there, he
Inquired Into the possibili ty of
obtaining an operating permit
for a future visit. Tom says that
the current policy of the Central
Government is that there will be
no amateur rad io operation. It
seems that there will probably
have to be some top-reve t
changes made before any legiti
mate operation occurs . Tom
feel S, however, that this is en
t irely possible, and with the
great Interest in amateur radio,
something might develop be
fore the end o f the year. The
feeting still runs strong that
when a legitimate opera tion
does surface, it will be by the
Chinese themselves and not a
group of wer-monqertnq , tm
perteust, running-dog lackeys,
or whomever. Keep the faith.

That Soviet ski team that was
s ig n ing U0CR succes sful ly
reached the North Pole last Ju
ly .

ZS5DC is Diane Carde ll , tor
merly Va 9DC, now living in Dur
ban. Diane was in on the big
Desroches effort by VQ9D,
V0 9BP, and others back in
1974.

That HB9APN/BY operation a

few months back did not have
offic ial approva l and is not be
ing accepted for DXCC credi t.

Several " good ies" have been
checking into the WA2JUQ Net
on 14240 kHz. Heard recently
were TA1MB, YllBGD, FH8YL,
and ZS2MI on Marion Island.
The time to listen is around
O63OZ.

Another net to watch is the
DX·DX Net on 21280 kHz. Usten
from 1600Z.

Vendaland is the third 01 the
ni ne African homelands be ing
established by South Africa, the
first two being sa rransket and
H5 Bophuthatswana. Indepen
dence day is set for September
13 and several ZS types plan to
be there for the unveiling.
ZS6AK and ZS6ABO will head a
contingent of eight Durban DX
ers planning to make the 200·
mite tri p. DXCC sta tus Is ex
pected to be the same as Tran·
sket and Bophuthatswana, that
is, no decision unt il afterWARC
79 and then a favorab le deci
sion made retroact ive back to
the date of independence.

JF1ISTf7J showed on sched
ule from Okino Torishima with a
very good signal to most of the
st ates . The one-man effort
opened up on June 11th and ran
throu gh J u ne 15th with
WBBlDH the last stat ion logged
at 0653Z. Weather condi tions
cut short the expec ted ten-day
stay, but some 5500 contacts
were made on 6 through 40
meters. aSL to JA1RNH, Itaru
Tomita , 1-2 -9 , Zaim o ku za ,
Kamakura, 248 Japan.

This is the month (s eptem
ber) the ARRL begins accepting
Desecheo aSLs for DXCC cred
It.

Reports have all 707 stati ons
being shut down and their
equipment confiscated.

Slim showed from 3Y6CO In
June and from 9A1 VU earlier in
the year.

The correct route lor all
FHBOMlYl QSLs is to Box 86,
Dzazoud l, 97600 Mayotte ... via
France.

The Guatemalan Rad io Sect
ety indicates that TG7AA was
Slim and the ARRL is returning
the cards w ithout allow ing
DXCC credit.

There is a muttl-natfonat ef
fort being planned for a f ifteen
day operation from 3V8 Tunis ia
th is mo nth . Amateurs from
France, Italy, and the UK will
man as many as ten different
stations.

UHF marine-band applicants
are being asked to make up
their own call s lgns unt il the
overworked FCC can get their
applications processed and the
regu lar type li censes In the
mail.

If you pa id more than $20.00
to the FCC between August 1,
1970, and December 31, 1976,
you are eligible lor a refund. If
you are e l igible, then yo u



Looking West

should obtain a copy of the
"Phase One Fee Refund Pro
gram" inst ruction and form
manua l from your nearest FCC
field office or Federal lntc rma
non Center. Check the June
QST for more Information.

Remember th at EISH/any·
thing Is always Sli m and you
will save t ime and money.

(ram page 10

USER RIGHTS
Question: What rights, if any,

do repeater users have when be
ing repeated through the ste 
tion of anot her amateur? This is
a quest ion being fiercely debat
ed in southern California and
elsewhere. It recentl y surfaced
here in Los Angeles when one
of the control operators on the
WA6KOSJR system turned the
repeater off on a system user
because of the "content of corn
munfcattons." The operator in
quest ion yelled "censorship"
and the controversy ensued.

One group feels that the sys
tem owner, licensee, or control
station does not have the right
to turn off the repeater fo r any
reason other than a technical
malfunct ion, and that the reo
peater is akin to a public utili ty
and therefore must be kept on
the air regardless of what is reo
peated. This group feels that
the total responsibility for "con
tent of communications" rest s
with the individual system user,
and the use of Jamming, music,
and even profanity is left to hi s
discretion. To turn a repeater off
under these circumstances is
an act of censorship against the
originat ing station.

The other side yells "wrongl"
The FCC rules clearly state that
an amateur station may not
transmit profanity, un identified
signals, or music, and that a
repeater does const itute an
amateur station. Therefore, not
only do the system licensee and
control operators have a righ t to
term inate sys tem operation In
such circumstances as outlined
above, but under the terms of
Parts 97.113, 97.115, 97.116,
97.119, 97_123, and 97.125of the
FCC Rules and Regulat ions,
they are directly obliga ted to
take such act ion. To do other
wise directly violates FCC rules.
This group also feels that once
an amateur dec ides to operate
th rough a repeater, he is, in ef
fect, operati ng through the sta
t ion of another amateur. There
fore, when operating through a
repeater, the user gives up any
First Amendment rights and is
totally subject to the wiH of the
system owner/licensee. What·
ever standards, guideli nes, and

Bill KA2WG writes to remind
us all that even though KA sta
ti ons are not recogn ized as
amateu r sta t ions b y t he
Japanese government, they still
count as Japan for everything
except the Al l Asia Contest. Any
US ham being transferred to
Japan or Okinawa as US mi li
ta ry or a civil ian employee of the

regulati ons the licensee sets for
user operation must be adhered
to without question.

Where do we find t he
answers? Part 977 Have any of
you read Part 97 lately? The
FCC regul ations, in relation to
repeater operation, are too am
biguous. For that reason, I have
written a leiter to the FCC ask
ing direct questions about re
peater operation, regu lato ry
enforcement, and other related
matters. The letter was wri tten
on June 19, 1979, and was
mailed to the FCC on June 23rd.
It is presented below for your
in format ion. If received, the
FCC's response will also be
presented in this co lumn.

Federal Communic ations
CommiSSion
M Street
Washington DC
Attn: Personal Communicat ions
DIvision

Gentlemen:

I wish to ask some specific qvee
tlons In regard to Part 97 of the
Amateur Rules and Regu lati ons, con
cernlng amateu r repeater operation.
1) Who is responsible for "content o f
communications," the system Hcen
see or the system user?
2) If a repeater sys tem owner permits
profanity and unidentified transmts
slons 10 be "repealed" via h is repeater
system (whi le h is system is opera
ucoet under fu lly automatic remote
cont rol), Is he legally responsible for
the content of such communic ations?
can he legally censor such ccmmuru
cations? Should he?
3) Does the FCC hold any one person
legally responsible tor "con tent of
c o m m u nic a tion s" a nd all other
escects o f amateur repeater opera
tion?
I ) What consti tutes an operat ional
amateur repealer - an establ ished
repeatel", known to the communi ty, or
a repeater system that happens to be
operat ing at any given moment?
5) If an establ ished amateur repeater
Is resllng between transmissions and
another amateur decides to operate
during that time, is the established
amateur guilty of Jamming when he
operates once again, or is the new
operator considered respoosible for
the subsequent jam mi ng?
til If the conduct of any amateur i s c0n
sidered by his peerS to be obnox.iOus,
although he m ay be technica lly
operat ing within the regulations of
Part 97, can the amateur communily,
through the Commission, take any
legal action to stop said amateur?
nWhy is the Commission unwilling to
heed the calls for help from emateers

mi li ta ry is elig ible to obta in a
KA license. For more tntorma
tion, contact FEARL, clo Sam
Flemming, USAGH 0 /0 , APO SF
96343.

ThaI's about it lor this month.
I hope some of the Informati on
provided here wil l help you pick
up a few new ones. If it does, let
me know. In the meantime,

who are su tfering the outrage 01wiUtul
and malicious Interference on both
high frequency SS8 and VH F FM re
pealer operation s?
8) Is the Commission wi lling to en
force the terms 01 Part 97 of lhe
Amateur Rules and Regulations re
garding prolanity and unidentilied
transmission s (97.116, 97.119, and
97.123)?" not, why not?
9) Why hasn ·t the Commission acted
to suspend or revoke the amateur
license 01 one Scott Lookholder
WB6LH8? He was convicted in federal
court on a charge o f using fou l and
abusive language on I~ two-meler
amateur band. I have copies of lellers
sent to the Commission by southern
California amateurs request ing such
action. Does the Commission intend
to act in this mailer?
10)What acucn can we amateurs take
to rid the community Of the indio
viduals who, licen sed or unlicensed.
wHltu lly and malic iously jam, harass.
and inti mida le the law·abia ing arne
teur's day·to-d ay operation? Would the
Commission be willing to act it sup
pl ied documentation 01 suc h vjota
tions? Ex.actly wha t type o f documen
ta tton does the Commission require
before acting on such reported vote
tions?
11 ) If I c hallenge the right Of another
amateur to hold an amateur's license
because he operates his amateur sta
tion In violation of the regulat ions as
set forth in Part 97, wha t possible
CommisSion act ion can be taken?
Must I file a formal ch al lenge w ith your
office?
12) Please define the fo llowing (us ing
speci fic ex. amples) as they re late to
our su bjec t:

A) will fu l and malicious tnterter-
ence

B) unidentified transmiSsions
C) profani ty and Indecency
I intend to publish this tet ter - and

your response _In my " Looking West "
column. Many amateu r repeaters are
suffer ing tremendous will fu l and
malicious interference problems. and
it is my hope to help guide them
toward a solution. Your response to
these Questions w ill be apprecla led.

Yours trUly,
William M. Pasternak

I wish to credi t WB2MIC for
arousing my interest In this sub
ject. In the June issue of 73, a
lette r appeared from Jozef
which rela tes directly to the
situation ou t here. Jozef felt
that he was treated unfair ly by a
repeater licensee who may have
arbitrarily censored him. I must
sta te my personal belief that,
while I may not agree with ar
bi trary censorship by control
operators and system licensees
in certain situations, these peo
ple are clearly within their rights
when they choose to censor.
While you and I may not want to
adhere to these standards, we
are obli gated to do so because
we really have no alternative. I
remember being tol d by one

don't forget we are always took
ing for OX info and pictures. Any
pictures you send us can be re
turned if you wish. In the mean
time, best OX and health.

Thanks as always to the West
Coast DX Bulletin, UOXA News
letter, and WorldRadio Mag·
azine for much of the preceding
informat ion.

amateur that he fe lt he was a
Hgod" by virtue of the fact that
he owned and operated his own
repeater.ut he demanded that
his users -pemt their radios
with red stripes and operate on
Iy while st anding on their
heads," they had better adhere
to his dictates "or else." He had
ab so lute ly no compunc tion
whatsoever about turning off
his repeater if someone even
" sneezed the wrong way." He
was clearly " the boss."

11 sounds absurd, but thaI's
the way he tert. Having never
operated through his sys tem, I
cannot tell you how tight a Ship
he really runs. Jozef and many
others are unhappy with this
unresolved situat ion. The prob
lem is spread ing. Only the FCC
can make a fina l determinat ion
of this matter, and we await
their answer.

HANDLING MALICIOUS
INTERFERENCE
DEPARTMENT

A few months ago, "Looking
West " ran a series of articles on
the problem of how to deal with
malicious interference. While
the amount of response to my
questions has not been over
whelming, I have received a few
leiters. Over the nex t few
months, I hope to bring you
some of my respondents' views.

The following letter appeared
in the June issue of the Mt. Lee
(CA) Repea ter Association
News/et ter and is relevant to
our discussion:

The jammers must be getting Quite
a laugh out o f repeater users and
owners these days, because a lot 01us
are so easy to bail.

A jammer w ith nothing bet ter to do
will figure out someone's weakness
and rub that person the wrong way.
Often this jamming is legal , because
the one doing the jammi ng is a ham
and uses proper crcoecure. The Jam
mer, by manipulating the right people
with the rig ht words, can tie up a
repeater With hours of counter-jam
ming, shouting matches, and arg lJo
ments. Former ~good guyR hams,
Nhen baited and sufficiently ang.ered,
may resort to counter·jamming the
original t rou blemaker. The jam mer's
gollen what he wants: People have
taken his bait. A good ex.ample o f this
might be the licensed ham who uses
ON on a repeater. He uses correct pto
cedure, callsigns, and breaks property,
but may be t ryi ng to bait a response .
ON, RnY, and SSTV are legal on
repeaters II mode and bandwidth rules
are obeyed. Instead o f react ing w ith
hostllily, come back w ith perfect F1
3O-wpm tel!l1lraphy! What rubs)'ou the
wrong way? Do)'Ou fall for the bait?

Some of us feel that high power is
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the solution to Jamming. Boy, It feels
good to talk right over Ihe twerp with
your 150 Watts and USlen to Ihe cap.
lure ellect on your dupleKI Secretly,
you probably hope the jammer also
has dupleK so Ihel he can hear his
puny signal gel stomped. Although
th is is sat isfying, it creates problems.
With 150 Walts versus the 2 Walts of
the jammer, the OF committee will
have a hard time hearing the jammer.
Many jammers OOn·t care II lhey are
0-5 Into a repeater or nol, because
Ihey get their jollies causing erecorn.
fort 10 other hams.

"Sorry OM ••. no copy ..• you're be
Ing jammed •. . 73 ." You, Ihe
legillmate ham, have Just succumbed
to a psychological defesl from the
Jammer. The jammer Is Isughing at
you. Try to sign oil gracefully , II you're
not succeeding. Oon't give him his
kicks by golng QSYorOAT. Try 10 draw

the jammer oot Ihe same way he baits
us. Bail the jammer. legally ... dorn
talk to him, lalk about him to another
ham. Don' gel into jamming him. In·
stead, go to low power and allow plen
ty 01time for break-s.l t's unpleasant to
hear one Of these clowns and you may
want 10 MCOVer" him, btll be sure to
leave . space lor the OF commi ttee 10
listen in. While drawing oot • jammer,
it is important not to act as he does.
II's easy 10 get mad and Jam the Jam
mer. Aren't we beller than that ?

Most of us have a local repeater .. .
a machine we Ilke tu hang out on, meet
our Irlenda, etc. It is hard to break
away trom a favori te machine and go
somawhere else. We are loyal to the
repealer or cl ub 10 which we bEI long.
When moSl of us gel mad at a jammer,
we want to make our stand on our own
mach ine. When the jammer Is forced
of f our repealer or decides to hassle

another group, we tend to become
temporarily apathet ic about our corn
mon problem.

Jammers have knobs on thei r
radios, all hough it seems some hams
don' ... and these hams should be
helping the ham community by follow·
ing the jammef around the dial. All
repeater users shou ld get some sense
01 community and try to pool person
nel and equipment to beat thi s thing.
We must be able 10 continue the hunt
even it the jammers have lett MOUr"
repeater and moved to another. The
jammers seem secure in knowing that
they can change frequencies without
other repeater groups tollowlng,

DFers already know what to do, and
the average user can also help . When
the carriers or cursing start, IIslen to
the inpu t to the repeater. Normally,
your radio Is set so that you are trans·
milling on t47 .&4 MHz (the input) and

receiving on 141.24 MHz (the output).
Reverse this setup, or at least lind a
way 10 Iislen on 147.8A (Transmitting
on 147.24 is ect necessary.) Now.
check your s:meter; Is lhe needle 25%
oYer from O? 80%1 100%1 8feak with
your call , QTH, cross-streets, time of
day, and date, and lel1ttle "woodwor1<."
what % reading you have. See II any
other breakers would like to give their
reports. (We use % of signal instead of
S.unl ts because s.meters are not stan
dard Of eccwete.i

Let's hope we can end apathy on the
airwaves and pool our resources. Atle r
all, the jamming Is only a by-product 01
our apathy. The problems on repeaters
ettect us all , and hlgh·power amps,
private systems, and 800-channet
radios are not adequate solutions 10
a Uf common problem.

73.
An Interested User

Review
TELEVISION HANDBOOK FOR

THE AMATEUR
A large number of hams are

professionals In the fie ld of
commerci al television. Their
dally Involvement In the world of
video gives them a headstart in
understanding and operating a
fast scan television station. The
rest of the populatlon shouldn't
be discouraged, though. The
book, T~/evis;on Handbook for
the Amateur, Is a real help in
bridging th e gap between begin
ner and pro.

Television Handbook Is pub
lished by Aptron Laboratories
and a paperback edition costs

$6.50. The author, BIagio Presti,
is not a ham, but as president of
Aptron, he Is familiar with ama
teur television efforts. The first
two- thi rds of the book is devot
ed to th eory, while the rematn
Ing 30 pages discuss construe
ucn projects and include tables
dealing with radio transmission
and television standards.

By min imizing the use of
mathematics and InCluding
numerous illustrat ions, the
author Is able to make the
theory chapters down to earth
and very understandable. The
circuits used to generate a
video signal are th oroughly

described. To get the most
benefit from these chapters, the
reader should have a good
background in basic transistor
circuit design. If you are study
ing for an Extra class license,
the Television Handbook may
be helpful. Questions concern
ing television theory appear on
some versions of the exam.

There is an abundance of in
formation about special circuits
that won't be found in the usual
amateur references. Color tele
vision may be more of a dream
than a reality for most begin
ning ATVers, but the reader's
appet ite is whetted by a short
summary of the principles in
volved. The contents of these
chapters wi ll be of interest long
after your first ATV OSO.

The construct ion chapters
are similar to the theory section.

The sub ci rcuits that comprise
45().MHz transmitters and re
ceivers are ta ckled ind ividually.
It is not l ike the wire-by-wire
description treooenny found in
some ham publicat ions. There
is adequate Information for the
experienced home-brewer. As a
bon us, you will have a good
understanding of the theory
behind the design.

The recent appearance of
commercial equipment and
beginner-oriented l iterature has
helped to put fast scan tele
vision within the reach of many
hams. Television Handbook for
the Amateurdoes not give com
plete coverage of the subject,
but for a ham who aspires to be
more than an appl iance opera
tor, it is bound to be useful.

Tim Daniel N8RKJ1
Peterborough NH
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To calculate successive OSCAR 8 orbits, make a list of the first
orbit number (from t he OSCAR 8 chart) and the next thirteen orbits
for that day. List the time of the first orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day's
first ascend ing equatorial crossing. Add 26 -for each succeeding
orbit. To find the time OSCAR 8 passes the North POle, add 26
minutes to the t ime It crosses the equator. OSCAR 8 will cross the
imagi nary San srancreco-to-Ncrtonc line about 11 minutes after
crossing the equator. Mode A: 145.85-.95 MHz uplink, 29.4-29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.9().146.00 MHz
upli nk, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

OSCAR Orbits,.."......,----=::'
Courtefy o f AMSA T

The listed data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator In an ascending orbit for the first time
each day. To calculate successive OSCAR 7 orbits, make a l ist o f
the first orbit number and the next twelve orbits for that day. List
the time of the first orbit. Each success ive orbit Is 115 minutes
later (two hours less five minutes). The chart gives the longi t ude of
the day's first ascending (northbound) equatorial cross ing. Add
29- fo r each succeeding orbit. When OSCAR is ascend ing on the
other side of the world from you, It will descend over you. To f ind
the equatorial descending longitude, subtract 166- from the
ascend ing longitude. To f ind the t ime OSCA R 7 passes the North
Pete, add 29 mi nutes to the time It passes the equator. You should
be able to hear OSCAR 7 when it is within 45 deg rees of you. The
easiest way to determine If OSCAR Is above the horizon (and thus
within range) at your location is to take a globe and draw a circle
with a radius of 2450 miles (4000 kilometers) from your QTH. If
OSCAR passes above that circle, you should be able to hear It. II it
passes right overhead , you should hear It for about 24 minutes
total. OSCAR 7 will pass an Imagi nary tine drawn from San Fran
cisco to Norfolk about 12 minutes after passing the equator. Add
about a minute for each 200 miles that you l ive north of this li ne. If
OSCAR passes 15- east or west of you , add another minute; at 30 ",
three minutes; at 45 -, ten minutes. Mode A: 145.~.95 MHz uplink,
29.4·29.5 MHz downlink , beacon at 29.502 MHz. Mode B:
432.125-.175 MHz uplink, 145.975-.925 MHz downlink, beacon at
145.972 MHz.

OSCAR 8 calcu lat ions are similar to those for OSCAR 7, with
some Important exceptions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits during each 24-hour period . The orbital
period of OSCAR 8 Is therefo re somewhat shorter: 103 minutes.
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1am in need of a schematic
fo r a Pri d e 150 bilinear
amplif ier, 80 -10 mete rs . If
anyone has one and could send
a copy, it would be a great help.

Francis Whittier WB1CXX
RFD 1t1 Box 339

Madison ME 04950

FET equivalent (such as a
6HA5), We would like to bu ild
them on a di rec t-replacement
tube socket. Does anyone neve
tubes·ta-FET conversion ci r
cui ts? Also, does anyone have
any appl icat ion circui ts for FET
noise brankers or aud io noi se
filters? Any help will be ap
preciated.

P.J. Scola, President
Phoenix Honeywell Amateur

Radio Club
PO Box 6000

Phoen ix AZ 85005

In reference to " At l ast! A
Reall y Simple Speech Pro
cessor," June, 1979:

Thanks to W5VSR for point
ing out the need for a ci rcuit
change. A 10k pot should be
added at the emitt er of the first
transistor,

Sorry about any inconve
nience this may have caused.

Jeff Stade lman W9UT
Pound WI
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I just acquired an so-to-meter
amp. II's a TXl-BOB made by
West com Eng ineer ing. Th e
problem is that the final tran
sistors have been blown and I
can't f ind any sui table replace
ments, as the transistors neve a
nonstandard " house number,"
I'd be gratefu l to anyone who
could suggest a good replace
ment, or give me an address
where I might find Westcom.
Thanks in advance for helping.

Bob Howle WA4ZIDII
10432 Baseline Road

l a' ayetle CO 80026

I'm the president of the
newly- formed Phoenix Honey
well Amateur Radio Club and
could use some help. We have a
lot of tube-type equipment and
most of us wou ld l ike to replace
the front-end rf stage with an

Ham Help

In " So You Want to Raise a
Tower" (JUly, 1979, page 110),
Photo J shows what appears to
be a vertical stacki ng of the
cable lengt hS under the cable
cl amps, The c able lengths
shou ld be positi oned in a
hor izontal eloe-by-stoe arrange
ment such that both halves of
the cable clamps contact each
side of each cable.

Gene Smarte WB6TOV/1
News Editor

AfR'CA
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from page 14

INUKES

CONVERTING

Perhaps this Information will
be of interest to those of you
converting 4Q-channel CBs to 10
meters. I received a Hy-Galn
model 2681 board, less channel
switch (whiCh includes rotary
dial and knob). I found that Hy
Gain parts are available through
Telex Communication s, Inc.,
8601 Northeast Highway 6, lin
coln NE 68505, Attn : J im
Kepustka.

The parts noted above are
listed as: part .700047, switch,
$0.75; 4Q-ch dial, $0.50; channel
knob, $0.50; shipping (very good
box), $1.00.

The board Is sold by Poly
Paks, and costs about $12.00.
They will supply a schemat ic
diagram (specifically request It).
Other info is supplied but it
does not have much to do with
the board received. It does give

One year ago, I was one of
those people who thought
nuclear power would really
help. I didn 't question the
authority of the geniuses who
gave us Three Mi le Island,
Brown's Ferry, and the Karen
Silkwood cover-up.

Since then I have learned a lot
about the poor engineering,
short-term monetary greed, and
media wh itewashing that goes
hand in hand with the nuclear
industry.

On June 30,1 and forty to fifty
thousand people were at the
Diablo Canyon rally In San Luis
Obispo, California. I saw ex·
hlblts there on solar and many
types of alternative energy-al
ternatives that have been here
for years. There were people
from all walks of l ife there, and
even some fellow amateurs.

I believe this is no longer a
small minority issue. I feel that
we hams should-set a good ex
ample and use our excellent
t inkering and engineering abili·
ty to apply to solar and alter
native electricity sources.

Let amateurs use solar power
at the home QTH, at Field Day,
and at outdoor lairs.

Let amateur publicat ions
show conscience and responsi·
bi lity by running trow-to artic les
on alternative energy. Let ama
teurs, through their global com
munications capabilities, ex
change information on solar
and other alternative electric
power.

I hope you will take these
Ideas to heart for technical ar
ticles, parts source articles, and
editorials. I am one ham who
doesn't need " nukes," and I
know there wl1l be others.

James G, Coote WB6AAM
Los Angeles CA

1 1
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GREEN PAGES

I just received my first 73
issue on a new subscription.
The article on " The KGCY
Story" was worth the price of
the subscription. Keep articles
l ike th is coming and I' ll renew
. .. could do with fewer "green"
pages, however.

Ron SChwendt N3AR
Douglassville PA

on an issue, nor been afraid to
state his opinion on any issue. I
also admire the way he has suc
ceeded in his business ven
tures.

Se the next time you read one
of Wayne's dynamic editorials,
read it Intelligently and you will
learn about the inside happen
ings of ham radio, politics, busi
ness, and about devotion. I have
learned about these things and
more from Wayne's editorials,
and so even though I know
Wayne wi ll not let a few ig·
norami stop him, count me as
one of his supporters and keep
those unabashed, Interest ing,
and provocative editorials corn
ing . Your magazine is the best
in ham radio and better than
most of the others in other
fie lds, so continue the good
work and take it easy!

John Kerekes N9EI
South Bend IN

1__------'

I EGYPTIAN PROGRESS I
As the first woman member

of the Egyptian Radio ClUb, Inc.,
Granite City IL, I feel compelled
to respond to the " Letter to the
Editor" written by Tania Miller
WB9TKC that appeared in the
August, 1978, Issue of 73 Mag·
eune. Tania's letter was written
as a result of the difficulty expe
rienced by women who wished
to become members of the club.
At that time there were enough
members who did not want
women in the club to block any
attempt by women to join. Since
that time, how ever, open 
mi nded members have been
responsible for Changes that
allow any responsible amateur
radio operator to Join the club.

I believe that this progress
shows that old tradit ions and
ideas must be changed when
they do nothing except cause
hurt feelings or give people in
control a feeling of power. There
is no place in amateur radio for
prejudice.

My husband and I have both
enjoyed being members of the
Egyptian Radio Club very much.
We have met and learned from a
super bunch of fellow hams. We
are pleased with the progress
that has been shown in the
Egypt ian Radio Club, Inc.

Bess J. Nelson WO, e ZF
Florissant MO
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IGNORAMI

say that they seem reasonable)
because there is a bigger mat
ter which this raises.

I was perusing Looking West
in 73 .200 (May, 1971) wh ich
tou ched on the flak raised by
sears' flrst foray into amateur
gear. This increased involve
ment (especially the 220 rigs) is
bound to raise even more, so I
thought I'd get my two cents in
before Inflation struck. At least
Sears does point out that you
must have a license, although I
wish they could get it straight
that it 's Techni cian, not
" Technical." I'm a Tech myself,
and I like them to get my class
right. What's more, the added
exposure of 220 (use it or ...)
can' t hurt! As for the bugaboo
about " da CBer gonna getcha"
-well , If we can't handle a few
unauthorized signals (the price
of the rigs will keep the CB
boom $39 radio crowd off the
band), we are in trouble.

On other matters, keep the
mag the way it is (if not betterl).
Don't be bullied away from the
eclect ic ism, the controversy,
and the general free attitude of
the magazine! At this t ime, it's
the only ham magazine tcount
ing Worldradio as a newspaper)
worth reading! Keep it upl!

Edward Eastman WOIENF
Minneapolis MN

1 1
I cannot sit id ly by any more

and let some unintelligent and
uneducated hams slash your
wonderful magazine and en
lightening editorials. I cringe
every time someone says that
Wayne is against ham radio
(WD8DWO, Leiters, 73 Mag
azine, June, '79). These people
must have read his editorials
with the ir dunce caps on!
Anyone who digests them with
i n t e ll i g e nc e or has read
Wayne's writings for a while
can clearly see that Wayne
Green Is one of the leading pro
ponents of ham radio and that
ham radio Is one of Wayne's
lifetime loves.

I have been reading his edi
toria ls since I received my
Novice license in September of
'75, and while there have been
times when I disagreed with
Wayne, I have always been im
pressed with his honesty and
his fa ctual unbiased reports of
many si tuations. I admire the
way he has never backed down

t :'" ....... ' l ~
:,'1" ., ' ( ..

ECLECTICISM

I

It may Interest the ham cern
munity to know that Sears, after
seeming ly abandon ing ham
radio in the Spring-Summer '79
catalog, has jumped back in
with both feet.

On pp. 1238-9 of the Fan
Winter '79 catalog, the Sears
zz-cnannet 2m FM xtal rig has
returned, grouped with-brace
yourself-the Midland (that's
right, Midland-not a Sears
nameplate in sight) 13-510A 2m
syntho r ig and the Midland
(again!) 13-509and 13-513220 (1)
FM rigs (xtal and syntho respec
t ively). I'm not going to com
ment on prices (other than to

ttl.

'" . 1 l,. .

electronics experimenter ,
though, and guess I must agree
with you that, in my experience,
your mag Is more with il in
terms of construction articles
than are the offic ial publications
of the ARRL. I tuned in too late
to know the whole background
of your seeming vendetta
against this organization, but I
suspect thai you have some
valid points, If only because too
many organizations in and out
of cov't (plus relig ions) get
hardening of the arteries too
soon, after which everyone
wants to merely survive and not
rock the boat. Being an icon
oclast, I'm sympathetic.

Recalling the ARRL " pledge
of allegiance," so to speak, thai
would have the ham saying thai
he owed his hobby to the AARL,
much as lowe my soul 10 the
company store, I don't think I'd
care to be represented by that
" religious" denomination even
if I were to become a ham.

Beyond that, there was a time
when I used to buy the Hand
book every few years, main ly for
new test instrument circu its to
build. Then I noted that it was
about the last and least source
of such information. Now I get
the unchanging data I need (like
the nice LCA resonance chart)
from editions some 10 years
old. The formula is st ill good,
but magazines such as yours
give me a better update on test
In s t r u me n t c irc u its, even
though I scarcely need your July
antenna Issue, except maybe
lor my TV set.

Benjamin Johnson
Rochester NY

I__---JI

•

156



JAMMING

HAMMARLUND/ 1
I have been trying hard to find

a rep lacement variable tun ing
capacitor for my Hammarlund
HQ·1 70A VHF receiver and ttnal
Iy fo und one at Pax Mfg., 100
Montauk Hwy., linden Hurst NY
11757, (516)-884·4300.

In talk ing w ith Mr. Peter
Kjeldsen of Pax Mfg., he indio
cated that they have most re
placements for Hammarlund
capaci tors. Maybe this infor
mation will help someone else
find parts.

Leroy Marion W8CGQ
Marlette MI

Wh ite Horse Pike. Egg Harbor
NJ 08215 (SASE, please). Traff ic
to and from the Miss America
contestants w ill be accepted.

Henry G. RaInville K2HG
Miss America Pageantf

SCARA coordinator
Ventnor NJ

As printed in " Letters" of the
June, 1979, Issue of 73, reader
K6EGM Is " . .. appalled that
you could publish something
("The z-Meter ECM Caper," 73,
February, 1979) tantamount to
sanctioning the jamming of an
other station .. ." and says that
such " new" ideas are not In the
best interest of amateur radio.

Apparently K6EGM is not well
versed in the h istory and
roman ce of amateur radi o.
" Jamming," intent ional, accr
dental , or fantasized, is not a
" new" idea. It has been going
on for over 50 years in every and
any call area.

I suggest that K6EGM read
" The Templeto n Case" by
K90DE which appeared in the
Ja nuary, 1963, Issue of QST
magazine.

Byron H. Kretzman W2JTP
Huntington NY

1'---__1

IMISS AMER ICA

yes, 1952-G. Blaeser OL1GX
describes a standing-wave fn
dicator which uses a cross
pointer Instrument sim ilar to
the one used in the CN-720.

OL1GX's work was based on
th e work of a Mr. Buschbeck.
Mr. Buschbeck's idea and In
vention was published in Vol
ume 61, Apri l, 1943, of Ho cntre
quenztechnik und Elektr08kus·
tik," dec ima l classi fi cation OK
621.717; 621.396.61 .

In the June issue of the
Iectmtcet Library of the North
west German Radio Network,
1949, Dr. Roland Walte r de
scribes th is type of Instrument
again because, due to the war,
most of the original material got
lost or was destroyed.

Telefunken marketed a ver
sian for use on high-power BC
and shortwave transmitters In
the early 50s, with power han
dl ing capaclliesof up to 100 kW.
It was called " su pervisory
equ ipmen t for feedl ines for
short , med i u m , and long
waves." II became a standard
on all major transmitting equip
ment in Dt-tand.

Ergo, the Idea of the cross
pointer instrument in the con
text of swr measurements Is
about 36 yea rs old.

Kurt U. Grey VE2UG
Sept lies, Quebec

This is to advise of the tor
lowing station activity: Spec ial
Event-Miss America Pageant,
Atlantic Ci ty , New Jersey . Sta
t ion K2BR will be operating
from the Miss America Pageant
Headquarters in At lant ic City
NJ , September fi rst through
eighth, 1979. It will be soon
sored by the Southern Counties
Amateur Rad io Associati on
(SCARA). Approximate freq uen
cies: CW-3560, 7060, 14060,
21060; Novice - 3730, 7 130,
21 130; Ph one- 3935, 7235 ,
14280, 21 380. QSL to K2BR, 591

1__-----1

OLDIE

FEARL

through those tables of used
Hallicralters . Hammar lunds,
Johnsons, Nationals, etc. If an
" equipment evaluat ion" book
let is not conceivable, then how
about running a feature art ic le
in 73 on some of those more
popular older classic rigs?

Speaking of so-called out·
dated gear, if you tu ne around
the bands l istening ceretuuv.
there are plenty out there sport
ing their wen-marntetnec vin·
tage equipment .. . j ust another
facet of the art. I run those
"oldies but goodies," a Viking
Valian t I transmitter wi th a
Hammarlund HQ·1 00 receiver.
Keep up the superb work.

811I Wolf KA2EEV
Newark NJ

Any hams working in the mut
tary or for t he mili tary services
as civilians should deflnl tely
bring th eir gear along on perma
nent c hanges of station to
Japan. Wr ite to FEARL, clo Sam
Fleming KA2SF, USAGH 010,
APO SF 96343. or call 228-4703
(mili tary number In Japan) for in
fa . licensing is done by US
Forces. Japan. All US license
classes get fu ll privileges, ex
cept that no mobile portable
operation is allowed (except
MARS, where we have 2m fre
quenc ies and repeaters, etc.).

SFC W. J. Graham KA2WG
Signal Act·N

APO SF 96343

I would like to comment on
your review concerning the
Oaiwa CN·72O swr and rf power
meter (June, page 24). Your
statement, ... . . why someone
didn't th ink of it before ..." left
me bewildered.

On page 386 of the Septem
ber, 1952, Issue of DL·QTC-

1 1
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CLASSICS1 1

Henry 8 . Plant W6DKZ
San Jose CA

info on another type of PLL
which mayor may not be used
in another board they can fur
nish for more money. A com
plete Hy-Gain ac-cnennet set
with all cont rols on th e mike is
available; the mike is an extra.

I haven't yet seen an SSB rig
on sale th rough any of my con
tacts for less than $65. One
shou ld be available soon, as the
popularity of CB in the crowded
ci t ies is going down fast.

The big surprise is that the
going price for a divider-type
switch used with other rigs
seems to be from $16 to $25. I
get that from th e CB repairmen,
who say that they practlcally
never have to replace them.
Look at the price I paid for it (75
cents). When I figured out how
to build a switch to divide by 278
or so, I thought 520 was pretty
fair .

Being a Novice of about three
months, I find my subscription
to 73 thoroughly satisfying and
enlightening in all aspects. It is
very gratifying to have a puhll
cation on our beha lf th at pulls
no punches and has its cards
laid out on the table instead of
putting up a smoke screen and
being cloaked with the "otncrat
final authority" attitude ap
proach . In your June Issue
<' 225. page 13) Letters depart
ment, Don Hurley VE3HAN sug
gested an "equipment evalua
tion" booklet of rigs dating back
over the past twenty yea rs.
Sounds like a great idea. Ob
viously an enormous amount of
time and effort would need to be
put into a big project on that
order. Consider, though, how
much value such a reference
type booklet l ike that cou ld be
. . . it would be Ideal to bring
along to that next hamfest
lor when you ' re rum maging

New Products

"
•

•

•

speaker. Low-current -draln
CMOS allows portable battery

CMOS
El£CTRONIC KEVER

•

•
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TRAG's Model TE133 keyer.

--------

ume, tune, and weight control s;
and bu ilt-In s te et o ne and

Company, PO Box 29243, cum
berland IN 46229. Reader ser
vice number E40.

TRAC CMOS ELECTRONIC
KEVER

TRAC Electronics, Inc., has
introduced an addition to its
line of state-or-the-art CMOS
keyers. The TRAC CMOS Elec·
tronlc Keyer, Model TE1 33, con
tai ns all CMOS Integrated err
cu itry. Included featu res are
sett-comctettnq dots and dash
es; both dot and dash memory;
iambic keying with any squeeze
paddle; 5-50 wpm; speed. vet-

f rom page 40

The new pocket scanner tee.
tures sturdy construct ion, with
an anodized aluminum Iront
panel to withstand demanding
on-tne-qc use. A flex ible "rubber
ducky" antenna is supplied, but
the radio can also be used w ith
a wire antenna. The rad io can be
operated from external power,
as well as from internal bat
teries . Also contributing to the
radio's versatility are provisions
for plugging in an exte rnal bat
tery Charger, headphone, and
external speaker. For fu rther m
formation , cont act Electra

' 57



THE HK·3M KEY
Ham Radio Center has In

t roduced a new modified
st raight key whic h replaces
thei r popular Model HK-3 Ham
KeyTM. The new model is the
HK-3M; it features a new anti-tip
bracket that defies even a
pump-handle type of operator
from tipping over. The beauty of
this new feature is that any
HK-3 now in the f ield can be
converted to an HK-3M by mere
ly adding the easily-installed
AT-B bracket.

For fu rther information, con
tact Ham Radio Center, PO Box
28271, St. Louis MO 63 132.
Reader Service number H2.

49022. Reader Service number
H5.

For fu rther information, con
tac t HeathlSchlumberger, Dept.
350·870, Benton Harbor MI

In addit ion, the publication
contains a complete listing of
Heath/Sch lumberger Con tinuo
ing Educat ion Programs for m
ocstnat training, including ac
and de electronics , se m i
conductor devices, digital
techniques, microprocessors,
and test instruments.

Ham Radio Center's HK-3M.

and specifications for their li ne
of electronic test instruments.
Inc luded are oscilloscopes ,
laboratory-grade strip and X·Y
record ers , power supplies ,
various signal and function
generators, counters. and a ful'
line of muurmeters (from analog
to di gital).

HEATH/SCHLUMBERGER
OFFERS LATEST

INSTRUMENTS CATALOG
HeathiSchlumberger has an

nounced the publication of its
latest instruments catalog. This
new catalog features Heath!
SChlurnberger's complete line
of lully assembled and tested
computers and peripherals and
gives complete descriptions

--'. --------
o
o
o

-_._-- ---

.~.- .----- .-- ..- ..._-- ..- .-- . ~- ...- .-_ ..
-::::::-- .

HeathlSchlumberger's new ca talog.

=
-------

operation. The rear panel con
ta ins deluxe quarter-Inch jacks
lor out put and keying. The
TE133 CMOS Electron ic Keyer
is operated on a single s-vot t
battery and keys both positive
and negative keyed rigs. For fur
ther information, contact TRAC
Electronics, Inc ., 1706 Rand
Building, Buffalo NY 14203.
Reader Service number T18.

Ham Help
I would like a schematic and

input/output impedance for an
RME 60-10 oreserectcr. The
model is unknown, but I think it
matched the RME 6900 receiver.
Thanks.

William F. Mollenhauer N2FZ
Box 3, RFD 1

Glassboro NJ 08028

I would like to receive sche-

,.
~......
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~~-.;~~'tJ
II you have a

serIous problem
With a ham firm, send
them II letter with all

the tecta in detai l, pla in
ly and simply ... and

send a copy to Wayne
Green W2NSDil , c/o 13

MAGAZINE. 73 protects its
readers more than any other

magazine.

metres for any modifications to
the Ten-Tee PM2I2A ORP rig.

H. Goldberg VE3JBU
PO Box 913, 5tn. B

Ottawa, Ontario
Canada K1P 5P9

I would like to get in touch
with amateurs who bel ieve in
UFOs, who have made a sight
ing or who are members of any
organization that invest igates
UFOs. I would to like to or
gan ize an international net.

Anastasios Panos 5V11G
PO Box 2563

Athens, Greece

I got a f lood of replies to my
request in the June issue.
Thanks a lot, fellows! Instead of
a brief visit in August, I have
decided to come on the
"HOUSA" student exchangel
work scheme from November,
1979, to February, 1980. Under
th is scheme, NZ students can
come to the US or Canada to
work and sightsee.

Ideally, I wou ld like to work

for short periods in various
parts of the US, and would ap
preciate information on tempo
rary jobs and accommodations.

I would also like to hear about
UHF FM repeaters, as I intend
bringing along my home-brew
mobile rig (cheap, but good),
based on our club design. Do
UHF repeaters need the special
access techniques, e.g., tone
burst, etc., l ike your z-meter
ones?

Ash Nallawalla Zl4TBU
PO Box 6159

Dunedin, New Zealand

I have been following the ar
ticles on the conversion of CB
sets to 10 meters and I have
been trying to convert a SSE
Sidebander II mobile rig, but
have run into problems.

Does anyone have any mtor
matron on the conversion of this
unit? I did lind the art ic le on the
SSE Sidebander III model (Jan
uary, 1979, 73), which is strictly
sideband (no AM) and am to ld
that the boards are enti rely dif·
ferent.

I have changed the base
crystals up 1.535 MHz to put
channel 1 on 28.500, but, after

complete alignment, w hich
makes the set very hot on both
receive and transmit, we fi nd
ourselves on a lo wer frequency
than even 11 meters. Around
25.535.

James W. Barnes WB7PKR
PO Box 283

Mesa AZ 85201

I need a schematic or conver
sion info on an ARC R-1 9 air
c raft receiver which tunes
118-148 MHz. Expenses will be
reimbursed.

Howard 5. Robb AF'W
Box 17

Bird Island MN 55310

I need a manual, or a copy, for
a Gonset G-76 transceiver. I will
pay costs.

Tim Rulon WA2KOO
12 Morahopa Rd.

Centerport NY 11721

I would like to get in touch
with anyone who shares my in
terest in model rail roading lor a
40m CW sked on the Novice
portion.

Rick Todd KA8AKl
14470 Basslake Rd.
Newbury OH 44065
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Social Events
Listings in this column are

~ovided free ot charge on a
osce -eve nebte ba sis . The
)/lowing in/orma tion should be
Jcluded in every announce
lent: sponsor, event, date,
me, place, city, state, eamts
ion charge (if any), fea tures,
etk-tn frequencies, and the
arne of whom 10 contac t for
mner information. Announce
teers must be received two
iomhs prior to the month in
m ien the event takes place.

GEORGETOWN IL
SEP 1·2

The 1979 Danville, Il l inois,
vee Hamfest will be held on
leptember 1·2. 1979, at the
ieorgetown, Illino is, lair
rrounds. located te n miles
iovtn of Danville on Il linois Rt .
I. Gates open at noon on Satur
lay for vendors 10 start setting
rp Iheirdisplays. Gates open to
he general public at 6:00 am
Sunday. Facili ties will consist
)f a large enclosed build ing 50
x 150 feet with electr ical
-ookupe available at no
::harge. Please br ing your own
tables and chai rs and power
cores. Outside space is also

available at a $2.00 per person
gate charge. Overn ight camp.
ing on the fa irgrounds is
available at $5.00 per vehicle .
For informati on . contact Bob
Wi lson K9RBW. clo l lIia na
Repeater Systems. Inc., PO Box
" G", Callin u, 61817.

TEXAS CITY TX
SEPT 1·2

The Tide lands Amateur Rad io
Society (TARS) wi ll hold its
Hamfest '79 on September 1-2.
1979. at the Nestler Civic Center
on 5th Street. Texas Ci ty. Texas.
The registrat io n and hospita lity
period wi ll be held on Satu rday
even ing . with the f inal prize
drawing to be he ld on Sunday
afternoon. There will be many
small prizes, plus TARS will be
g iv ing away t he w i nner 's
choice o f a Kenwood TS-120S
or Drake UY·3. a Wi lson Mark II
HT, and a W il son System III
beam. For further tntorrnetto-r
and pre -registra tion , w ri te
Hamfest '79. PO Box 73, Texas
City TX 77590.

PENSACOLA FL
SEP 2

The Fi ve F lags Amateur

n ..u ,u ,... .,.,1.1 ...,..,.1.1•••• "..... w •• ,

hold its 1979 Ham·A·Rama on
September 2. 1979, at the Pen·
sacola Municipal Auditorium ,
Pensacola, Florida.

ROSEMONT IL
SEP 7·9

The Quarter Century Wireless
Associat ion will hold its 1979
Chicago Convent ion on Sep
tember 7·9. 1979. at the
O'Hare/Kennedy Holiday Inn.
Rosemont. ill inois. The com
plete package for the three days
is $35.00. Special room rates will
a lso be available. There will be
the annual banquet . special
ladies' program, various tours,
and pr izes. For reservations and
information. write Phil Haller
VV9HPG. 6000 S. Tr ipp, Chicago
IL 60629.

BLOOMINGTON IN
SEP 8

The second annual Hoosier
Backyard Hamtest will be held
on September 8. 1979. at the
Hensonberg School , j ust east
o f the intersect ion o f state
highway 37 and vema! Pike. in
Bloomington. Ind iana. Tickets
are $1 .00 per head over age 12.
Features of the event will in
c lude ATV, an ATV repealer.
SSTV demonstrations, a home
computer show, inside swap
area. plenty of parking. food,
and some door prizes. Talk-In

VII , .. ,., Of . ' 0 . -=>t;: llU ell II 1I ' 4 U H It;::>

to HBYH. 7391 W. Hwy. 46.
Ellettsville IN 47429.

AUGUSTA NJ
SEP 8

The Sussex County Amateur
Radio Club wilt ho ld its hamfest
on Saturday, September 8. 1979,
from 9:00 am to 5:00 prn, rain or
shine. at Sussex County Farm
and Horse Show grounds, 011
Rte. 206. Augusta, New Jersey.
There will be a large indoor seu
ing area and tailgating. Adrms
slcn for buyers is $1 .00, wh ich
includes a chance at the door
prizes. YLs. XYLs . and har
monies will be admi tted free.
Admission for indoor sellers is
$6.00 at the door and $5.00 in eo
vance. For teucaters. acrms
ston is $5.00 at the door and
$4.00 in advance. Talk·i n on
147 .90/ .30 and 146.52. For
reg istrat ion and informat io n,
write Sussex County Amateu r
Radio Club. PO Box 11, Newton
NJ 07860. or call Ed Woznicky
AC2A at (201)-852-3268.

UNIONTOWN PA
SEP 8

The Uniontown Amateur aa
oro Club will hold it s 30th an
nual Pie Gab fest on September
8, 1979, start ing at noon at the
cl ub grounds. Old Pittsburgh
Rd.• at the bypass on Ate. 51.
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MASTERCHARGE • VISA

Rad io Clu b will ho ld its annual
ham/est on september 9. 1979,
at t he Porter Coun ty Fair
ground s, Va lparaiso , Indiana .
Featured will be a I lea market ,
prizes. and technical sessions.
Admission is $2.00. There w ill
be no charge for a flea market
space but do br ing your own
tab les. Talk·in on 147 .961.36 and
146.52. For advance t icket s and
informat ion, wr ite Art Cushman
N9FB, 944 N. lOO W., Valparaiso
IN 46383.

HUDSONVILLE MI
SEP 1S

The Grand Rapids Amateur
Radio Association, Inc., will
hold its annual Swap ' n Shop on
Saturday. September 15. 1979,
at the Hudsonville Fairgrounds,
Hudsonville, Michigan. Gales
open et 6:00 am; sales begin at
8:00 am. Talk-in on .161.76,
.631.03, and .52/.52.

PEORIA IL
SEP 15-16

The 21 st annual Peoria Super.
fest 1979 wi ll be held on Sep
tember 15-16, 1979, at Expos i·
non Gardens, W. Northmoor
Rd., Peoria, Illinois. Advance
tickets are $2.00. Door tickets
are $3.00. Camping will be aveu
ab le Fr iday n ight o n the
grounds. There will be free in
door and outdoor tlea market
space available. Tickets will be
sold on the grounds lor hourly
prize drawings. Main prlzedraw
ing will be at 3:00 pm both days.
Cont inuous demonstrat ions of
the latest equipment and teen
nology wil l be given by major
manufacturers and dealers. All
dealers, d istributors, and man
ufacturers write or ca ll l or info
on free commercial table space.
There will be movies, forums,
talks, and displays o f in terest to
all given daily. For the ladies:
There will be a free bus trip to
the Northwoods Mall on Sunday
at 12:00 noon, plus daily ens
plays and demonstrations and
also a ladles' flea market. An in
formal cet-tocether will be held
at the Heritage House smorga s
bord , 8209 N. Ml. Hawley Rd.,
(Rte. 88) at 7:30 pm Saturday,
September 15th. No reserve
nons are necessary. Price will
be approximately $5.75 per per 
son. Talk·in on 146.76 W9UVI
and .76, .85, and .97. For eo 
vance ti ckets , wri te Peoria
Hamfest, 5808 N. Andover c i .,
Peoria IL 61614, or phone
(309)-692-8763.

ROSSOH
SEP 16

The Greater Cincinnati Ama
teur Radio Association, lnc.,
will hold Its 43rd annual ctnctn
natl Hamfest on Sunday,
September 16, 1979, at Strickers
Grove on Ohio Rte. 128, one
mile west of Ross (Venice),
Ohio. Exhibits, prizes, food , and
ref reshments will be avail able.

PENNSAUKEN NJ
SEP9

The South Jersey Radio As·
sociation wi ll hold its ham
fest on September 9, 1979. at
Pennsauken senior High School,
Hylton Rd. at Rtes. 3, 130, and
70. Admiss ion is $2.00, tail 
gating is $3.00, and an inside
table is $5.00. For further infor
mation , contact Bruce Eich
mann WA2N BM, Hamlest Chair
man, 204 E. Lake Blvd ., Marlton
NJ 08053, or phone (609)-983
0106.

VALPARAISO IN
SEP9

The Porter County Amateur

PECATONICA IL
SEP 9

The Rockford Amateur Radio
Association will hold it s second
annual Rockford Hamtest and
Ill inois State ARRL Convention
on Sunday, september 9, 1979.
at the exhibit ion hall at the Win 
nebago County Fairgrounds at
Pecatonica, illinois, just west of
Rockford on US Rte. 20. Tickets
are $2.00 in advance or $2.50 at
the gate. Tickets are available
by mail by writing RARA. PO
Box 1744. Rockford , Illinois
61110. Please include an SASE
for tickets by mail. Prizes In
c lude a Kenwood T5-520S trans
ceiver and an At las receiver.
Campsites are available on site,
with electric and sanitary
hookup available . There are 300
flea-market tables ava ilable at a
nominal Charge. Plenty o f free
parking is available . Featured
will be speakers. forums, dem
onstrations, and discussions . A
hamlest menu, including hot
dogs, BBQ, and soft drinks will
be avai lable at reasonable
prices. Tajk-In on 146.01/.61 or
146.52.

hold " Ye Olde Fashioned Ham
test" on September 9, 1979,
from 10:00 am to 4:00 pm at the
Butler County Farm Show
Grounds adjacent to Roe Air·
port on Rte. 68, west of Butler,
Pennsylvania. The $1 .00 charge
inc ludes free parking and ad
mission to the outside f lea
market. Ch ildren under 12 are
admitted free. Overn ight camp
ers are welcome. Tables for the
indoor f lea market are $3.00 for
an 8-foot table provided by us,
or $2.00 for an a-toot table pro
vided by you. Food and refresh
ments will be available. Mobile
check-Ins on .52 and 147.901.30
(W3UDX). Fly·ins welcome (80
+ 100 aviation gas w ill be
available). YL, mobile. and fly-in
pr izes wil l be awarded. There
will be six main pr izes plus
other prizes to be drawn every
15 minutes. For more informa
t ion , c ontact F red Young
WB3HGC, 195 Robbie Way. Per
tersvil le PA 16051. or phone
(412}-368-3386.

Five
2.2.s-x18 ft.
20 It .
2101bs.
7 SQ. II
36 It .
49 1bs.
60 Ibs.
13 ft .

TB5EM

8.5 dbd
28 db
1.311
4KWP
52 ohm
60 · 3 bands
10. 15.20
35 db

$415.00

.... U35

-

BUTlER PA
SEP9

The But ler County Amateur
Rad io Assoc iation, rnc.. will

FINDLAY OH
SEP 9

The Findlay Rad io Club will
hold its 37th annual Find lay
Hamfest on Sunday, Septem
ber 9, 1979, at Riverside Park,
Findlay. Ohio. There wi ll be
both commerci al and amateur
di splay space available . T icket
donation is $1 .50 in advance
and 52.00 at the hamfest site.
For more information , write the
Find lay Rad io Club, clo Randy
Peterson , Hamtest Chairman,
6016 Marlon Twp. 243, Find lay
OH 45840.

Montgomery Civic Center. 300
Bibb St. , Montgomery, Ala·
bama. The FCC will administer
exams beginning at 8;00 am on
Saturday, September 8. Bring
your Form 610. All act ivitie s will
be indoors in air-conditioned
comfort. There will be prizes
and a ladies' program. Talk-in
on 146.04/146 .64 . For more
in formation, contac t Ed Senstn
tallar WA4NKU, 745 Dubuque
Dr., Montgomery AL 36109 or
Sam Windham WB4RGX, 1834
Shoreham Dr., Montgomery AL
36106.

MADISON
ELECTRONICS SUPPLY, INC.

1508 McKINN EY . HOUSTON, TEXAS 77002
7131658·0268

TELREX " Tri·Band"

MECH ANICAL

ELECTRICAL

Gain In DB reference' 1 wave di pole
Front to back rat io
VISIWIR at resonant POIn !
Ma. lmum Power Input
Nominal Input Impedence
Beamw.otn to " po wer Input
Frequency range
Side Null s

Number 01 Elements
.arum. Boom. Dra & Lg th , apptox.
Turning Ramus ace-ox
Wind Load at 100 mptl (approx ,)
Wind M eC>.
Longest Element
Net Weighl (appro • .)
StllPPlng weight tccroeenc pack)
Length 01 shipping carton

MENA AR
SEP 8-9

The aWHC is celebrating the
10th anniversary 01 the Queen
Wilhelmina Hamfest on Sep·
tember 8 and 9, 1979, at the
Queen Wilhe lmina State Park
lodge, atop Rich Mou nta in just
north o f Mena, Arkan sas. Fea
tured will be disp lays, a free flea
market , a banquet, a live band,
church services, ac tivi ties for
XY Ls and harmonics, and
much, much more. There will be
a gran d pr ize 01 a Yaesu FT·
101ZD, and many more pr izes.
Look for WB5MFI/P5 operat ing
from the lodge. Admi ssion is
$2.00. Ticket s for the grand
pr ize are $2.00 each or 3 lor
$5.00 . Ta l k · in on 3995,
146.1 9/.79, and 146.52. For add i·
tional information, cont ac t
Sieve Myers WB5MFI, SS103
Carlson Terrace, Fayellevi lle
AR 72701 , or phone (501)·443
3489.

MONTGOMERY AL
SEP 8-9

The 2nd annual centra! Ala·
bama Hamfest is scheduled for
September 8-9. 1979, at the

Uniontown. Pennsylvania. Reg
istration is $2.00. with a chance
for a main prize of a Tempo S·l .
There will also be a Swap 'n
Shop.
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IT'S HERE!!

surrox NH
SEP23

The Connecticut Valley FM

and a large parking area lor the
swap shop and exhibits. Food
will be ava ilable. There will be
no entry fee for Hamnlc; how
ever, Lan ier Islands charges a
$2.00 entry fee per car. There
will be picnicking , hiking, and
swimming availab le lor the
k ids. Trailer hOOkups and camp
ing are also ava ilab le on site.
First pr ize will be a KDK
FM2015R; there will be many
other prizes. Talk-in on W4lKR
.07f.67. For further information,
write Bob Cochran W4DNX, 607
East Lake Drive, Gainesville GA
30501.

BOULDER CO
SEP 23

The Boulder Amateur Rad io
Club wil l ho ld Barctest '79, on
September 23, 1979, beginning
at 9:00 am at the Bou lder Na
t ional Guard Armory , North
Broadway, at the c ity limit s,
Boulder, Colorado. There will be
an auct ion and a snac k bar. Ad·
mission is $2.00 which inc ludes
a door prize drawing. Talk-in on
146.10/.70 and .521.52. For fu r
ther information, contac t Mark
Cart NQMC, 4297 Redwood Ct.,
Boulder CO 80301, or phone
(303)-442·2616.
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BEREA OH
SEP23

The fourth annual Cleveland
Hamfest will be held on Sunday,
September 23, 1979, at the
Cuyahoga County Fairgrounds,
Berea, Ohio. The hamfest will
be an an-rncccr operation .
There will be to-toot booths
available wi th an a-toot table
and two chai rs lor $30.00.

Radio Club, the Saginaw Valley,
and t he Shlawassee County
Radio Club, will ho ld thei r 2nd
annual 5-County Swap 'n Shop
on September 23, 1979, from
7:30 am to 4:00 pm at South
weste rn H igh Sc hool , Flint ,
M ichigan. Take 1-69 to the Ham
merberg Rd. exit , turn south to
12th St., then left on 12th to the
high school. Admiss ion is $2.00
for adu lts, with children under
12 free. There will be refresh
ments, prizes, and fun for al l.
Ta lk -in on 146.52, 147.27, and
146.91. For information, contact
Don Williams WD8QPM, 5114
Knapp Dr., Fl int MI 48506.

GAINESVILLE GA
SEP 23

T he Lanier land Amateu r
Radio Club wi ll hold Its sixth an
nual Hamnic at the Lake Lanier
Islands Dogwood Pavilion on
September 23, 1979. There will
be two large covered pavilions

annual Internat ional Hamfest
on September 22, 1979, from
8:00 am to 5:00 pm at t he
Chemung County Fairgrounds,
Elmira, New York. There will be
prizes, programs, a free fl ea
market, and dealers' and manu
facturers' d isplays. Talk-In on
.52, .961.36, and .101.70. For
more In f o rm at io n , contact
John Bree se W A2 FJ M, 340
West Avenue, Horseheads NY
14845.

. ..'"6;e" THE
, .....CODER

4" x 2\t1" x6" nLJ.".
A NEW ERA IN CW REGENERATION

• Select any CW signal that's 40 hz away
from any other (Tune-400to 1500 hz)

• Lock and switdl to "auto" and you have
tape quality audio. One and one ooly
signal reception.

• Oiily 20 mv 01 audio above receiver
noise requi red for acquisition.

• A 40 db over $9 signal, 50 hz away
cannot come through .

• Reduce operator fatigue by not listening
to any other band andlor signal noise
except !he oneyou want to work.

• Variable acquisition 1requency-400 to
1500hz.

• Variable output tone frequency-l00 to
2000hz.

• Variable output audio level (drives ear-
phones or station speaker).

Kit Includes all parts Including csbinet,
power supply and complete Instruc
lions. Epoxy glass boards. plated and
pre-drilled.
Available-Factory wired and tested with
1 year warranty on parts and workman
ship.

Ktt-$69.95 FWT-S89.95
VISA and Master Charge Accepted.

AMC ENGINEERING ......106
P. O. Box 427, Jessup, MD 20794

ADRIAN MI
SEP 23

The Adrian Amateur Rad io
Club wi ll ho ld its 7th annua l
hamfest on Sunday, September
23, 1979, at Lenawee County
Fa irgrounds, Adrian, Michigan.
Fea tured will be prizes, games,
and programs. Tables are avail
ab le at $5.00 per 8 ft . space,
$3.00 per 4 It. space, $1 .00 per 8
ft . trunk space, and $2.00 for an
ins ide space. Talk-in on 146.3 11
.91 and 146.52. For t icket and
table information , write Adrian
Amateur Radio Club, tnc., PO
Box 26, Adrian MI 49221 , or call
Bob or Sall y Fay 01Sword Enter
prises at (517}-263-3597.

FLINT MI
SEP 23

The Genesee County Rad io
Club, along w ith the Bay Area
Radio Club, the Lapeer Coun ty

QUEENS NY
SEP 16

The Hall of Science Amateur
Radio Club, Inc., wil l ho ld its
2nd annual indoor/outdoor, ra in
or shine electronics namtest on
September 16, 1979, from 9:00
am to 4:00 pm at the municipa l
parkin g 101, o ne block off
Queens Blvd. at 80-25 126th St. ,
Queens, New York. There will be
free parking , refreshments, and
tree prizes. Admission is $2.00
lor sellers and $1.00 for buyers.
Talk-in on. .521.52 and .961.36.

Featured will be a flea market
.... Ith radio-related produc ts on
Iy, music and good fellowship, a
h idden transm itter hunt, and a
sensat ional a ir show. Admis
sion and registration are $4.00.
For fu rther information, write
Lillian Abbott KBCK1 , 1424 Main
St., Cincinnati OH 45210.

WHITESTONE NY
SEP 20

The ro-ecrc Radio Club w ill
hold its auction on Thursday,
September 20, 1979, from 6:00
pm to 10:00 pm at the Odd
Fe llows Ha ll , 149 ·14 14th
Avenue, Wh itestone, New York.
Donation is $1.00. Talk-In on
145.62 and 146.52.

ElMIRA NY
SEP 22

The Elmira Amateur Rad io
Association will hold its lourth

MT. CLEMENS MI
SEP 16

The L'Anse Creuse Amateur
Rad io Club will hold it s 7th an
nual Swap and Shop on Sep
tember 16, 1979, at the L'Anse
Creuse High School, Mt. crem
ens, Michigan. Take 1·94 east
bound to the Metro Parkway ex
it. Then take the Metro Parkway
to Crocker. Go left on Crocker
to Reimold and then right on
Reimold to the last school ,
L'Anse Creuse High School.
Admission Is $2.00 at the door,
or $1.00 in advance. There will
be p lenty o f food and parking
plus hourly pr ize drawings.
Prizes include a first prize o f
$200.00, a second pr ize of
$100.00, and a third pr ize of
550.00. Talk-in on 147.691.09
and 146.52. For more informa
tion, send an SAS E to WD8ITS,
3488 Ashley , Pont iac MI 48055.

HARRISBURG PA
SEP16

The Cen tral Pennsylvania Be
pealer Assocteucn, rnc., will
ho ld its 6th annual High Rise
Hamfest on Sunday, September
16, 1979, from 8:00 am until 3:00
pm at the Park and Shop Ga
rage , 200 block of Wa lnut
Street, Harrisburg, Pennaylva
rna. Admission Is $3.00, w ith
ta ilgating, wives, and kids free
o f charge. There will also be
door prizes.



Association will hold Its
hamfest on September 23 ,
1979, from 9:00 to 5:00 pm at
King Rid ge ski area, Exit 11 off
1-89, Sutton, New Hampsh ire.
Admission at the gate is $2.00
per person over 16. Advance ad
mission Is $1 .50. Send to C. A.
Breuning, 54 Myrtle Street,
New port NH 03773. Festivit ies
Include an indoor/outdoor flea
ma rket, a f lo ri s t exhibit , a
frisbee toss, a horseshoe corn
petition , dealers' exhib its ,
food, overnight camping avail
able for self-contained un its
only , and a consignment room.
Door prizes will be awarded, In
c luding a grand prize of a hand
held, portable synthesized
a-meter rig, plus a raffle of a 19"
color televis ion at 5:00 pm.
Talk-in on .52/.52 and .161.76.

ERIE PA
SEP 23

The Radio Association of
Erie, Inc., will hold its annual
Ham Jam '79 on September 23,
1979, between the hours of 8:00
am and 4:00 pm at Rainbow
Gardens, Waldemeer Beac h
Park, at the head of Presque
Isle Bay, Erie, Pennsylvania.
Tables can be reserved on a
ttrs t-come. ttrst-served basis,
at a cost of $5.00 per table.
There will be plenty of free park
ing and lots of Indoor display
area. Admission Is $3.00 at the
gate and inc ludes a door-prize
t icket, a YL ticket, a main-prize
ticket, and a free coffee. Com
mercial d isplays will also be
available. There will be a $1 .00
Charge per car for display
space in the flea market area.
Refreshments will be served on
the p re m ises . Tal k -i n on
146.34/.94, 146.34 simplex, and
7,250 kHz. For additional lntor
mation or advanced tickets,
send an SASE to Ham Jam '79,
c/o the Radio Association of
Er ie, PO Box 844, Erie PA 1651 2.

LOUISVILLE KY
SEPT 29-30

The ninth annual Greater
Louisvill e Hemteet and Ken
tucky State ARRL Convention
will be held on September
29-30, 1979, at the West Hall of
the Kentucky Fai r and Expost
tlon center in Louisville, xen
tucky. Follow aSY signs off
either 1-65 or 1·264. There will be
a gigantic indoor etr-concn
t loned exhibitors' area and flea
market plus meetings, forums,
and ladles' program. FCC ex
ams will be given on saturday
with a banquet on saturday
night. Admission is $3.00 in ed
vance, $3.50 at the door, and
$9.75 for the banquet. Exhibi·
tors and fl ea market vendors
should write for a special inter
meucn sheet. For other infor
mation, contact the Greater
Lou isville Hamtest, PO Box
34444, Louisvi lle KY 40232, or
phone (502)-634·0619.
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WARNER ROBINS GA
SEP 30

central Georgia ARC's first
annual bemtes t will be he ld on
Sep tember 30, 1979, from 8:00
am to 5:00 pm at the City
Recreat ion center, on Watson
Boulevard , Warner Robins ,
Georgia . Dealers and Ilea
market will be indoors. The
Georgia Si ngle Si de Band
Association and Georgia CW
Association both plan their an
nual meetings with us. Ta lk-in
on 3,975 LSB and 146.251.85 and
146.52. For more informat ion,
ca ll or write Bil l A tk i ns
WD4AS B, 201 Avalon Drive,
Warner Robins GA 31093, or
phone (912r923-3454.

GAITHERSBURG MO
SEP 30

The Found ation for Amateur
Radio will hold its annual ham
fest at the Gaithersburg Fair
grounds, Gaithersburg MD, on
Sunday, september 30, 1979,
rain or shine. Featured are a
large flea market, food serv ice,
exntbtts, ladies' events, a super
vised children's program, and
many prizes. The main events
are all indoors. Picnic grounds
and free parking are available.
Participation fee is $2.00, sales
space for flea market is $6.00,
and for tailgate, $5.00 (spaces
available on a first -eome basis).
Commercial exhibitors' spaces
are $15.00 with pre-registrat ion
required. Talk-in service pro
vided and nearby motel rooms
ava ilable. For information, write
or call Ron Levin W3GBU, 802
Greenview Court, Reisterstown
MD 21136, or telephone (301)
833-1816.

BLACKSBURG VA
OCT 1-6

Two expanded workshops on
8080/8085JZ80 microcomputer
design, microcomputer inter
facing, software design, and
digital electronics are being
given by the editors of t he
popular Blacksburg books. Par
ticipants have the opt ion of re
ta ining the equ ipment used in
these courses. Dates are Oc
tober 1-6, 1979. For more Infer
mat ion, contact Dr. Linda Lef
fel , C.E.C., VPI and SU, Blacks
burg VA 24061 or phone (703)
961-5241 ).

SIOUX FALLS SO
OCT 5·7

The '79 ARRL Dakota Division
Convention will be held from
October 5-7, 1979, at the Sioux
Falls Airport Ramada Inn, rccat 
ed 011 Exit 81 on 1·29, Sioux
Pens. South Dakota. Featured
will be technical and operat ing
forums, a ladies' program, an
ARRL forum, a large exhibit
area, and a banquet. Prizes fn
clude an advance-registratlon
prize of a CenTron GLA· 1000
ampl ifier, a grand prize of a Ken
wood TS-820S and a second

grand pr ize of a Wi lson System
OneTM antenna and WR·5oo
rotor. Regist ration is $15.00
($16.00 after September 1) or
$6.00 for the convention only
($7.00 after september 1). Talk
in on 146.161.76. For further in
formation and conventton-rete
hotel accommodations, write
Sioux Fa ll s Am ateur Rad io
Club, Box 91, Sioux Falls SD
57101 .

HOUSTON TX
OCT 5-7

The Houston Area Amateurs
will host the ARRL West Gulf
Division Convention on Oc to
ber 5·7, 1979, in Ho ust on,
Texas. For further information ,
contact Houston Ham Conven
tions, Inc ., PO Box 79252,
Houston TX 77024, or phone
(713)-466-0518 or (713)-223-3161.

WARRINGTON PA
OCT 6

The Mt. Airy VHF Radio Club
Inc ., wll1 hold its Hamarama '79
and Mid·Atlantic States VHF
Conference on Saturday and
Sunday, October 6-7, 1979. The
conference will be held on
Saturday, October 6, from 9:00
am to 5:00 pm at the Warrington
Motor Lodge, Rte. 611, Warring·
ton, Pennsylvan ia. Featured will
be an all-day VHF program, a
cocktail hour and get together,
and a buffet dinner. Registra·
non is $3.00 in advance, or $4.00
at the door, which includes the
f lea market. The buffet di nner is
$9.00. The flea market will be
held on Sunday, October 7, from
8:00 am to 4:00 pm, rain or shine,
at the Bucks County Drive-In
Theatre, a lso on Rte. 611 . Reg
istration is $2.00 with ta ilgat ing
$2.00 per space (br ing your own
table). Featured will be amateur
radio equipment, electronic
parts, surplus, and door pr izes.
Talk-in on 146.52 W3CCX. For in
formation, wri te Ron Whitsee
WA3AXV, Cha irman, PO Box
353, Sou tham pton PA 18966, or
phone (215)-355-5730.

CORNWALL NY
OCT 6

The Orange County Amateur
Radio Club will hold its annual
auction on Saturday, October 6,
1979, at Munger Cottage, com
wall, New York. Admission is
$1 .00 and inc ludes a chance on
a door pr ize. The auction begins
at 1:00 pm and sellers should ar
rive at noon. Talk-in on .52. For
further information. contact Bill
Lazzaro N2CF, 11 Jefferson St. ,
Highland Mills NY 10930.

ROME GA
OCT 7

The Northwest Georgia Ama
teur Radio Club will hold its an
nual Rome Hamfest on October
7, 1979, at the Coosa Valley
Fairgrounds, Rome, Georgia .
Gates wi ll open at 9:00 am.

'ratk-tn on 146.341.94 and
146.085/.685. For further infor
mation , contact WB4AEG, Box
274, Adair svi ll e GA 30103.

ROCK HILL SC
OCT 7

The York County Amateur
Radio Society wi ll hold its 28th
annual hamfest on Sunday, oc
tober 7, 1979, start in9 at 8:00
am, at Joslin Park, Rock Hili,
South Carolina. Registrat ion Is
$2.75 each, or 2 for SS.OO in ad
vance, or $3.00 at the gate. The
ma in prize is a Yaesu FT·
901DM. A barbecue dinner is
available at the park. Talk-In on
146.431147.03 and 146.52. For
more information, write York
County Amateur Radio Soc iety,
tnc., PO Box 4141 CRS, Rock
Hi ll SC 29730.

BERRIEN SPRINGS MI
OCT 7

The Blossomland Amateur
Radio Association will hold its
ten Swap Shop on Sunday, Oc
tober 7, 1979, at the Berrien
County Youth Fairgrounds,
north 01 Berrien Springs, Mich·
igan,on US31, beginning at 8:00
am. There will be commerc ial
exhibits, prize s, refreshment s,
plenty 0 1 f ree parking, and di s
play space. Space for sen-con
tained campers, al $3.50 includ·
ing electri city , is o n th e
grounds. Talk-in on 146.221.82.
Advance tickets are $1 .50; $2.00
at the gate. Elqht-foot tables are
$2.00 and are rest ricted to erec
tronic items. For advance trek
ets and informat ion, write
Charles White, 1940 Union Ave.,
Benton Harbor MI 49022.

TAYLOR MI
OCT7

The 3rd annual Radio and
Electronic Equipment Swap &
Shop will be held on Sunday,
Oc tober 7, 1979, from 9:00 am
un til 3:00 pm, at Kennedy High
School, Taylor , Mich igan. Ad
mission is $2.00. Featured will
be door prizes and food. Talk-in
on .931.33, .521.52, and .991.39.
For information, write RADAR,
Inc., PO Box 1023, Sou thgate Ml
48195.

OnAWA ONT CAN
OCT 12-14

The Radio Society 01 Ontario
will ho ld ns 11th annua l convan.
tron at the Skyline Hotel , Otta
wa, Ontar io, Canada. On Friday
evening, there will be a buffet
and dance. On Saturday, there
will be demonstrations, forums,
technical sessions, a women's
program, and a banquet and
dance. On Sunday, there will be
a f lea market and delegates'
meeting. For informa tion, write
PO Box 5076, Station F, Ottawa,
Ontario, CAN K2C 3H3.

ASHEVILLE NC
OCT 13

The Western Carolina Ama-



teur Radio Society will hold its
Asheville Autumnfest on Satur
day, October 13, 1979, at the
Asheville Civic Center, Ashe
ville, North Carolina. There wi ll
be ample space for menutactu r
ers , deale rs, a nd t he f lea
market, which will be in another
part of the arena. A concession
stand will be operated by the
Civ ic Center. All manufacturers
and dealers will have separate
booths. And it wi ll be possible
to dr ive di rect ly to your booth
fo r unloading.

SYRACUSE NY
OCT13

The Radio Amateurs of
Greater Syracuse will hold its
annual hamfest on October 13,
1979, from 9:00 am un1il 6:00 pm
at the New York State Fair
grounds, located adjacent to
1-690, 3 miles southeast of the
New York State Thruway, Exit
39. one m i le northwest of
Syracuse, New York. For com
mercial exhibitors , a fee of
$15.00 wi ll include a booth with
a disp lay counter ten to fifo
teen feet in leng th or a table and
two chairs . Included in t he
$15.00 fee w ill be two tickets to
the hamfest. Accommodations
are available at nearby motels
or travel trailer and motor home
space will be available on the
grounds. Commercial exhibt
tors will be able to set up their
displays Friday night from 7:30
to 10:00 pm or on Saturday
morning from 7:30 to 9:00 am.
For more information, contact
Bod Edgett or Paul Dunn, exhib
itor chairmen, cIa Radio Ama
teurs of Greater Syracuse. PO
Box 88, Liverpool NY 13088.

MEMPHIS TN
OCT 13-14

The Mid-South Amateur Ra
dio Association and pertrctoat
ing Memphis-area c lubs will
sponsor the Memphis Hamfest
and Tennessee Sta te ARRL
Convention on October 13-14,
1979. at the Youth Bui lding at
the Mid·South Fairgrou nds,
Memphis, Tennessee. Featured
will be forums, exhibits, a giant
flea market, FCC exams, a nos
pitality party, and commerc ial
and manufacturer exhibits. The
display area will be open from
9:00 am to 4:00 pm on Saturday,
and from 9:00 am to 2:30 pm on
Sunday. Fifty trailer hookups
are on the premises, which the
Memphis Pari( Commission will
rent for $5.00 per night.

BEAVER OK
OCT 14

The Beaver Hamfest wi ll be
held on October 14, 1979, at the
Fairgrounds Build ing in Beaver
OK. Doors open at 8:00 am, with
registration at10:OOam. Tickets
are $2.50 each. There will be a
covered-dish luncheon, a short
prog ram at 1:30 pm, swap
tables, and door prizes. Camper

hookups are nearby and the
event is airport-close. Talk-in on
.0 11.6 1 and .52. For detail s, con
tact Stella Shaw WB5VUN, Box
3 10, Be ave r O K 73932,
(405)·625·3368.

LIMA OH
OCT 14

The Northwest Ohio Amateur
Radio Club will hold its annual
hamfest on October 14, 1979, at
the Allen County Fairgrounds,
Lima, Ohio. Two large heated
bui ld ings wi ll house the ham
fest where tables will be even
able for $3.00 each . A flea
market will be held outside for
Iree. Advance tickets are $2.00
each. For informat ion, send an
SASE to NOARC, PO Box 211 ,
Lima OH 45802.

WEST GHENT NY
OCT 14

The Northeas tern States
160-Meter Amateur Radio Asso
ciation will hold its annual elec
tion and banquet on Sunday,
October 14, 1979, at Kozel's
Restau ra nt, Rt e. 9 H, West
Ghent, New York. There will be a
flea market in the rear parking
lot at 1:00 pm and a roast beef
dinner at 5:00 pm. All hams and
XYLs are welcome. For reserve
tions and deta ils , contact
William Derby WA510D, Secre
tarylTreasurer, 14 Plain St.,
Medfi eld MA 02052.

ISLIP LI NY
OCT 14

Th e Long Island Mobile
Amateur Radio Club, tnc., will
hold its Hamfair '79 on Sunday,
October 14, 1979, from 9:00 am
until 4:00 pm at the Is lip Speed
way, Rte. 11 1 (I sl ip Ave.), one
block south of Southern State
PkWY., Exit 43, or come south
from the Long Island Express
way, Exit 56, Islip, Long Island,
New York. There will be free
parking , door prizes, and
several contests. Admission is
$1.50 (non-hams are free) and
$3.00 per sel ler's space, which
permits one person to enter. For
information, call Hank Wener
WB2ALW, nights, at (516}-484·
4322, or Sid Grossman N2AOI,
nights, at (516}-681·2194.

ANAHEIM CA
OCT 19·21

The AARL Southwestern Divi ·
sion Convention will be held on
October 19-21, 1979, at the
Sheraton-Anaheim Hctet , 10'
ca ted at Ball Rd . and 1·5,
Anaheim, California. The con
vention will begin on Fr iday
evening with regis trat ion and
exhibits from 4:00 pm unti l 9:00
pm. On Saturday, registrat ion
will begin at 8:00 am and ex
hibi ts and technical sessions
will run from 9:00 am until 3:30
pm. FCC testing will continue
until 3:30 pm also. The ARRL
Forum will be held from 4:00 pm
unt il 5:30 pm, with a no-host

cocktail party being held until
the 7:30 pm banquet. The Wouff
Hong pageant wi ll be held at
00:01 am PST on Sunday morn
ing . At 9:00 am Sunday morning
the various breakfasts will be
held and the exhibi ts will again
be open until noon. The pre
regis tration deadline is Septem
ber 15, 1979. Advanced rectst re
non price, which includes com
plete program, banquet, ex
hibits, and techn ical sessions,
is $17.00, and $19.00 at the door.
The charge for the banquet only
is $1 2.00, and for exhibi ts and
technical sessions, the charge
is $5.00, pre-registrat ion; $6.00
at the door. The ladies' prog ram
and luncheon is $6.00, pre
registration only. For more in
formation and pre-registration,
contact Hamccn , PO Box 1227,
Placentia CA, or phone (714)
993-71 40.

CEDAR RAPIDS IA
OCT 19·21

The 1979 ARRL Midwest Divi·
slon Convent ion and CVARC
Hamfest will be held on Oc
tober 19·21 , 1979, at the Five
Seasons Center, Cedar Rapids,
Iowa. Tickets are $4.00 in ad
vance or $5.00 at the door.
Forums will include FCC ,
ARRL, OX, antenna, AMSATI
OSCAR, FM and repeaters, mi
croprocessors, modern CW,
and more. A fl ea market will be
held at $5.00 per tab le wi th 150
tables available. Reservat ions
are good for Saturday and Sun
day and must be paid in ad
vance. Pre-registrat ions will be
taken t hrough October " 1979.
Setu p begins at 6:00 am Satur
day. FCC exams al so will be
given on Satu rday. (Send Form
610 and copy of l icense two
weeks in advance.) There wi ll
be many prizes, inclUding a
grand prize of a deluxe HF
transceiver, a TH6DXX anten
na, a HAM III rotor, and a 6O-ft
Rohn 25G tower. There w il l be a
Sa t u rda y-e ven i ng ba nq ue t,
wi th Senator Barry Goldwater
K7UGA as guest speaker. There
are many hotels and motels
available. Talk-in on 146.341.94.
Far information, write Conven
tion, Cedar Valley Amateur
Radio Club, Box 994, Cedar
Rapid s IA 52406.

BILOXI MS
OCT 20-21

The Gulf Coast HarnfSwap
Fest will be held on Saturday
and Sunday. October 20 and 21 ,
1979, at t he International Plaza,
located at the west end of the
Biloxi -Ocean Springs bridge on
Highway 90 in Biloxi MS. Tables
are $3 per day or $5 per week
end. Talk-in on 146.13173 and
146.52. For in formation, ad
vance tickets, and tables, con
tact A I Wil li ams W D5G NR,
311'12 DeMontluzin Ave., Bay St.
Loui s MS 39520.

READING MA
OCT 20

The Quannapowitt Radio As
sociat ion wilt hold its annual
aucti on on Oct ober 20, 1979, at
the Knights o f Columbu s Hall
in Reading , Ma ssachu setts .
Doors will open at 10:00 am and
the auction will s tart at 11:00
am. Food and refreshment s will
be available. Talk-in on 146.52.
For informa tion , ca ll Bob
Reiser AA1M at (617)-272·6219.

NORFOLK VA
OCT 20·21

The fourth annual Tidewater
Hamfest-Computer Show-Flea
Market will be held on October
20-21, 1979, starting at 9:00 am
at the Norfolk, Virg inia, Cul tural
and Convent ion Center SCOPE,
Norfolk , Virgini a. There will be
60,000 square feet of err-con
ditioned exhibit and f lea market
t ailgating space ava i lable.
Featured will be ARRL meet
ings, OX and traffic forums, and
a CW contest. FCC exams are
plan ned for amateur upgrad ing
on Saturday from 9:00 to 12:00
am. A special feature will be a
dinner cruise and banquet on
the Spirit of Norfolk cruise shi p
on Saturday night for $16 per
person, or S30 per couple. Ad
vance registrations are $2.50
(include an SASE)or $3 .50 at the
door . Flea market t ailgate
spaces are $3.00 per day. For
t ickets and informat ion , write
TRC, PO Box 7101, Portsmouth
VA 23707.

LON DON ONT CAN
OCT 28

The London Amateur Radio
Club will hold its 2nd annual
Swap and Shop on October 28,
1979, from 8:00 am unti l 4:00 pm
at Lord Dorchester High School
in Dorchester, just o ff 401. Ad
mission and tables are both
$2.00. Featured wi ll be displays
and prizes. Talk-in on .781.18.
For more information, write
VE3CSK, RR #1 , Ailsa Craig ,o-.
tario, Canada NOM lAO.

FRAMINGHAM MA
NOV 11

The Framingham Area Radio
Association will hold its Indoor
electronic f lea market on Sun
day, November 1" 1979, from
10:00 am until 2:00 pm at the
Fram ingham Pol ice dri ll shed
behind the pollee station. Fra
mingham, Massachusetts. From
Rte. 9, take Rte. 126 south to
the cen ter o f Framingham_
Sel lers' setup lime is from 9:00
am to 10:00 am. Advance table
reservations will be $5.00, with
tables avail able at the door fo r
$7.50. Refreshment s w ill be
served outside the f lea market
area . Talk- in on _751. 15 and .52.
For Information or reserva
t ions, write Framingham Area
Rad io Association , PO Box
3005, Framingham MA 01701.
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* P..cords to two hours. color Of black (,
white

*P.e cords off Ih. a ir -record one pro
gram while wo tchlng another

*Comero Input to make your own
10~S

*Con be- used wllh optional timer while
you Of. OUt

* Pause cOfIlfol for editing
* limite<! supply- Ih.~ $ t .OOO VTR,

WlHed~S1rO IOfS (, come with new
worran t•• • . . $~99

$100 worth of roew blank l Ope> wil l
be- Include<l 01 no .J!tra ( h(U9_1

~ ,... _ (Ocolo9l
UW' !II !'9 cho<~_ _ . rtO C.O.D.ll

__ QUASAR VIDEO__
TAPE RECORDER SALEI

/

Bill : 0 Me

I Credit card II I
• E,p.date •

I Signature I
Name

I Address IICil' _ Sta te - Zip
209 S. "',Uk A.. .....n]
_dlAA02US _

1(000l22S_2&
(6 1 71 39~280
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Digltl l Temp. M,ter Kit $39.15
lnOooI iIRll 0U!d00f , s.t:cNs lliICk and tor1II ,
81i1Ut1lu1. 50" LEO 'liIdouts , NOfn",O ~ ....
1"-l bIII Needl no td' C101IiIl PfIrtl lor (010I

Illlf• . lui Oplfilillll. Wi" m.nure - 100" 10
.. 2OO"F . "nl ~s btl deg,". lir or liQuid
BwuUlul 'lfooi!grl in can 'If!b.~ '11 .75

PROM & U8f
Wil lfiIM 2S PRO MI in 15 monullS Ul,..
viOIlI, _sembled S34 .1D

Stopwllcb KII $26 .95
F'" ' Ill cliOl ban.ry b(lerlf«l Z-5 'IOIfs,
3.2768 MHz C<yslill accurICY, TimM to 59
min" 5g SIC .• 9911100 SIC Times std.• split
I nd TilYlor. n05 chip, il l components minUi
ease fIJI instructionl

AulD Clocll Kit $11.95
DC (:lOCI 'IfI!I'l ... 50".....,. Us. "-or-.I
Mto-I012 rnocUI ..... *'" oplJOn.~
1I1lt1lm".-. ~."....I't Ions. f.-r
nglih:l . COfIlCl. iIsln,;ds. Al:ld S3 9!i""...
.-.. diIr\ gr...- CilS1 llnf ... an,.,. .

Hickok 3Vt Digll LCD Mullimeter
BiIltIAC 011I'. O. lmv- l000v. 5 ' inges , 0.5'4
I((U'- Resis tilllci 6 low PO'lf I' I'iIng ls 0 ,1
ohm-20 Mohm. DC CIIf' , ,01 to l00'na . HiInd
hlIld, W' LCO~. IlAO lIfO. palIrty. Mr
"",,. 161.15.

" 35 00
265,00
(2300
310,00
(10 ,00

••••m...,
hi,""" Botfll $I.•

S-100 Compuler BOlrds
8KSlaIic flAM Krt GOdllOul

16K Slitic RA M K~

2(KStI~C PJ,M KIt
32K Dyftilmic ~AM K~

~K DyftilmiC RAM KI
8l(fI6I( Eo'om KI(IIS, PROMS)
VodIo I-mc. 1(/1

~fll S31.

...... 1Iy 11li,_~1. fnt llle PiI~ only
fla ory tllSlfCl Gui!,an_ money lliIc~

0uiII0Iy- It's Irld OffIll CO/lIllOnents 11tee-
Ilry onces

INTEGRATED CIRCUITS,- lM" ",' ,. """., • ELECTRONICS,- " 'M'" •• -" •'.. " eM_ ·, '" CD""" • _......',- " lM" ..·• ,. - " •'- n lM_·" 'II - " • -,,'. " '......·'1' II - •• n"·' ,.
,,'. • l........ '. - '. -, • -'. " ---,...,- " ,-, '. - • ._.. ,. ....'1' " "..-.. _...... ..,,,,. '. l"""'·" '. - • ,~, ," '* •• IS ... ... ... *--,- • ......... ,. - • •* '"

_. ,. .. ......... ...........
'- • ,-- ," - • _. .. - ,.,- • ,- '. - ," _. " •*, •• c • •
~" • - , .. - • "'" '" ~- •• .. ......._.. w •,- • ,_. .. - • ".~, ,.

~- ".,- " ",,,.....,, •II -- '. ".... , '. ,- .. ...__ .. ••"'. • '_'1'. - • •• •• -.- '"
....- ..._...

,,~ • l_·" '. - '. .'. .. ....- ..,- • - , .. - '. - • ....__ I .. ".,- ,. li''''''·. '" - " - ,. * . , "- • " ,,,,,,,. ,, 'It - • - •• -- "'. •,- " l"3" " " ' .. - • - ,. -- - * •,- 0 """" .,, , It - '" ...."~, •• -"" ...- ..... _-- G,- • LO'''''·'' ,,, - • 11I" ,1/-, .. .. I .. .. ,.. -,,"-- "'w... • lM",. '. -- • "'." ". , " " • ,_......_._--.
w". • ,,* '. 0_' ,,' .- ,. " " " •,..,.. • lM'" ". .- ." _.

" " " • " _...... _ ..-w,.. • '0" ,. -- " .- •• " • • • "'"'-"~-~""n,,,'''' • .,. •• - • - '.. •• • • • " .......... .... ... , ""..", • ,- '. - • M"" " •• ,--.... ...
''''''" • ,- '. _. • ...'- , .. -. " •___a._
,,,,.. • •• '. - • -" •• ,_ ....-. - - "a.
'"'' •• - • - • - •• -- """'.,,,,.. • .- • _. • - •• * * --'..... " .~ • - • ,. •• • --- ••" • •,,- " .- " - .. .- • • • •• -- '.,,- " li'"'''' • _. • .. - " -•• - -- •"". • ",'... • - • -" ._- •""" • ~.- • - • _. •• _.~ - _.. ..,,- '" ~- • _..

" - ..
'" •• '--,..... " ,-- • - •• - , •• ,- •• -_.,,,.,,, • l"' ''' .. - •• - .. .- .. __ ...,_ac.l _",,'. •• l"'" ." - •• ..- .. ,- •• ... 'WLR_ ...,- oo LMt'" ,. _. '. - .. .- '0,- • l~"" '"

_.. • ~. ,. ,, - .. ---,- • l. "" "
_.. '. ......""". ' OIl .- ,. _. -',~. • tM'''' .. ~"

., M...."""•• " ••• ,. -' '' 'TlM'", '. COO" • •• :::I ". ,,,.. M>V •• '- .m.
' .... m LM'" ,. _..,

" '. ,.." M" •• -,"' ..."r:: • lM,," ... CD"" ." - ... " >ti M.. •• .._.. _... • ,- •• w_ • - .. lOO" M'" .. -,~ ......- • ,.- • - •• - '" ,.",,- •• - ~...- • ..- " - .. - '" ' ....M.. .. -_. •••..- • ,- " - •• _.0,. ,,"'- •• .._--'::I'. • ~- • - .. ,-- .. - W., .. • - .. _.. ,. - 1'_- .. ._--''''''. • .- • ,- • - " .. 1""- •• .. ." "..- • .- • ,- • - •• ,-- ..,- • - • ,- • - '....', - .. ~ ,,- " - •• ,~. .. -- .. .~- .. 0.- ..
,~ • .- •• ,- • - ... n,,"_ .. 'f----'",- • - •• ,- • - "' , "'=-__ 1'"
,~ • • n~ •• ,- .. •• ,. ........ ...- ..''''''. • .~ •• 'C" " ~. ,. ._- ......... ...- ..'Um " - • ,,, •• .. ,.

.~ .... I " " ..Cf .... ..'- " - • ,- ." .. ,. ....- ".. ""--- ••..- " - • ,- .. .. .. ,..., I" m,_ "...- •• ... '" 'OC'" .. m' •• "'"" ,..''''''.'' • _.. • ,e,.. •• - ". -'... ...'.....,.. • - • ,.,,,, .. - '" .-.0' ".,,,." '" • _. • 'OC '" .. m' ...
'...",. .. ",,,.,, ,. .. ". ." • '111 t ".- ..", ." " •• •"I.'"'' • ... ,- ,. .- - .. ....'V" •• * ••"Ill"" " <OW,.,.. ,- " .,,; ... 01>" , "' .~ • * '""I.,.... " - .. '''''''' .. - .. 01."'(11."" '" ... "..,""",. " ,~ ". ,- .. ,.,r' ... 1W1Ol_ ... . .. 10.",..", ''''<:< "" I "'....... , ."',,;. o' ,- .. ... ... ,.. ..."''''' CA'a: ... ' ..'......'" , - ". ,- .. tlP>_ " .. 00'" , .. 'm a:'" ,.
t...." . • .~ .. ,- .. ~:" •• flO'" , .. - •• •'...... '. ~ •• .- .. .., - «00.'.'........ ,. .- .. - .. _.. <u. •,- " .- ...~ - ... • ,- - '",''' ... I_........ '. - • - ... .'. • '-- •- - • - •• - ..

i.T":- •- - .' • - ". - • ••- • " • - • - • ..- ..- " - • - .. -- ....." • ~ .....- ••_. •• - • ". •• ....... •• - • '-- •- •• - • ... •• ........ .. - • --- •- .. - .. - ,. m. .. - • 10" _ ...., - • - .. - ".- • - • roo ,. - - .. ..- ....- • - • .. .. ,- .. .- •LM,," • -" • .. .. .- .. - • ..'.... ..,- • CO"" .. .. .. _..
" ro..., " -- '"..- ." ~" .. , ,, .. '...'" '" ..- •..- •• au." • ~ ,.

:::i'" ' " fl." •
_...__ .. _.

lM''''... • _. • ." '" ".. •• _Ilo.. " "I"

YldlO Modullr KII $1.15
Con...., you r TVSIl r1I0 I IIgh QuaIlIy moncOl
"""11I .t!lcbna _""I IlIiIIII ComplIl. lUI
..... fl.oI inS!,lEII_

Roehnll AIM 65 Cemputer
6502 biIHlllingll boiIr~ '/fltfI!llII ASCU Oi)tbOlfll
and 20 COlu"'" '*'1'fIII p~. 20 CI\Ir. II
pI\iIn-..:".y.ROM~. fuIlr .pen~
.,. ' 315.00 4K..,oon $150.00.0: AsIIm
bII' saS OO. 8M BiI5iC Inrlfll'ltI' ' 100 00.
ov--- SlIJllIIr' lilY ill caM S60.oo AI M 65 in
lfI in briIlcasI 'IfO!1I llC_ 'uPQ~ ' 485.00

Nol I Cbeap Clock Kit $14.95
InchlCles tvtf)'Ihing "CIPI CiISe 2-PC boIflll
6-.50" LEO OISplli)'5 . ~14 clOCk chiP. Irlns·
Ior....r. ill COmponlllts In' lui insl'uctlOnl
0"'11I GlsPII)'5 Ibo I""~ s... U . /....
'1tlII.".. RId on~ $21 ," CISI $11.1'

19 1C Updlte Mi ster Mlnul l$35.00
COrnpllll lC diItIi 1IiIc1or, 250ll PlI , ..........
I'ICI guolII. the' 50.000 crc.s ""'"as. Frw
Updal IIf'vicIlhrougn 191'9. 00mIISIic poSlllgl
1350, 1978lC MiISI.- ClOseout ' 19 ,50 No torllOn
011101'5 .

60 Hz Cry1tal Time B..e Kit SUO
ConVlfls dlgitll dOckl tram N; 1"1 frlQllll'q
fa C<ystal ~"" biIsI . Outuending ICCUfiley Kc
inclullu PC bolIrd . IC. crystill . nSlllora, CiI

PfItifora WI d Inmmll .

Tiny &sic Soorot _1VaiIibIe 511.011
1-100S.~ Add 311'lOtt 5-1001lOlS 10
l"lU' Super tepa , Bowd or u.. ••4_
$oHIO Molle" Bon, 80lnl Mltloul corredln
$1.15.
CInIlIII s-: HigII resoIutlon~
onth cclot gr1P/llCS 1IlepIIWblI1IP 102561 19:2
rtSOIution lor Ins ~n $l llO. E<XlIO'llICII _.
sions lor ott'er lIOIlUlil' 1802 S~1lfllS~

16K Dynamic RAM boIlIl e>;land.bIt to 32Klor
IeSll Illan $150.

N.IaSl. h i III:t 8lsit lot 1llO'llysUlTlS. A
w'lI*le funalGn 8Isil; inI:tI,o(Ii"ll 1WO d~
IiInIl~. Illring •• iabiti, floIling 110ft,
aitlli.1Ilic ancI321ll1 S9-.l1r1llo;llr _,II•••
11IJ cliOit accuracy) ll'IlIlll1ll'OUlir'a. Wily ap.
UilllIt on '"'* 1802 sysurns~ 12K RAM
miIimum lot IlIIiI; n IlS8l' pl\I\jia'lS. CassInI
vtrsiorl it! SlOCI< _ lor lI'Iw'nIdiill deli¥e<y.
ROM versions eomi"'ll soon wilb I lchanot
prMleQe iIkM"~ lD:lil lor Cissell. venion.

Super Sisic on Cissell. $40.00

ATTENTION ELF OWNERS
ANNOUNCING QUEST SUPER BASIC

RCA Cosmic Super Elf Computer $106.95
COmP¥t t.l!u•• tlllto<lI ,01,1 die" 10 buy a'lY A 24 ....,. lID: byt..~ i'ldudts 16 HEX I:eys
llltlIr ClIfIlllUI• . n..r. is no~ computer on DIuI I , _ , ......It, .., 1ft-
lilt 1Ril"* lOOty tfIaIlla$ " 11'I' OKnble ben. lUi'. 11Ct and It _, L#1II. on
Its 1lI1111 ..... D1 forso lillll ..-.r, n..SUl* ~ llI$C111yS Ilf\MlM! outjlI,II anet 0Cll1Oll_ .".
EI is I IrIliI MlOil IIOiIll __ lhil GOeS ... IN ........ nw.... ~ pin IlInCWd
m.-y ~. things , It is ...tx~ comDUtlr lor CUlllKfgr sIolfor PC cardsn. SO .... too'V'l«-
Ira",", illlllor lIImiIIG P"OO ....-.g "" ItS Illl' lIIoI lOI IN 0.- Silper b;l.insoon 1loInl.
mit.... III1gUilll itul yell ilI' ....... Power _ply I nd .d1l1ls tor ... It" •• ir'I-
wrth IHI"_' "'.......,., FlIrt IUIe. ASCII (IIIIl..:l inll'll PfU plus. CIIltIoled 121110 il'l$lrU(:'
• .,.••nl. .....," clllr......."a....Ie. 1lOn manual 'lf licll llO'If lnclulla o.... .a POI , of
8tIof1 you bu y anOfh.r small computlr, S. ~. loIt'lflll " 10, inclUding I SIlri. Of Iflsons fa
Incl udls lilt I~ IO'/Iling lNt u,n ~OM monlor; h'l\l gel you Stilfl «l Irld I musIC progll m iII1 ~

Stlile l ild MOIll d1spllyS: SinQII '''II; Oll1ooill grilllnocs tlI rglf gIIml .
«Illress d~I\'$; PowIrSuPlll't; Aullio Amplifier MI "V KI'w;lOIs iIIld "";vnilillS ... using !tI.
IfldSIIIIUf". flllll' !Ockef«llor1IlC"1: flulcosl SuPIf EI a$' COUt$l 01 study . OEM'I us. I for
0111 _fY "IJIQ; FuI iIOClI".ltlliOo' Irlllli"ll and rlS...d'I iIRll dIvIIOPmtnf.
n.. s.,. Er lllCUdes I ROM _or lor plO- flilwMmblr. IIIner oo-mpUlIfS only oil..- Super Bl
grlim loidIlIII . ICliIIfIlI iIRllluculJOn 'If'Itfl SINGlE .....,15 ••ddlllll" UlSt or nol • II. ""'''''Im, .. ".... ''''1" "'lICII is nol it- ...... ,.. My ,.- EN 0 $1• .15. II"
cIIIclIlIIlOll\tf1,""'_llf1C8, "Ml'I Il1l6U ""II' 11.15. I n ."....1 ....
lTD' you can _ micrvprOClSWf d'l11I0lIlI'" st.•. e.tllll C...1IIl '/fltfI d'*'d iII>Cl l.b1111d
lIllI 'If~n fl OIl... ICldrn, and dill bill plII0'lllu$ ffont pan" $14.15. E.lO\IfIIIlln CIbII_
displlyl , ,.. tlNlIIt and 1fl. 1:QCIb1g i... wtIl room 101 4 S-loo bolI'ds $11 .... NiClf
sln.dions , AlsO. CPU mode ind insuuetion eycll hilt" Mtm"l " ..., lit 55.IS. AUk ~s ind
I" decoded l lId dll plilyell on 8 LEO lncIicilfOrs . OflllOnl atsc COli'll com~ llety iIIS1mblld In~

An RCA 1861 "'H' gn pllln chip IlIoW! you 10 lntld ,
COMIClIlyour O'lfn TV 'lfilh an inlopansi...~oo OIlllldll. , I 12 PIg. ",,""'Iy 1C1lw1'1 pu~u
modulilll' Il dO grlllJliCs llId gil""" Theil il I bon lor 1802 como"", lIM" is IViililbil b)' $U ll
.... 1J'lI" ft';iuII«IlOI 'lf1ll,",, )'OUr own scnpbon lor $12.00 per \'IIr .
IIIU1Ie OIlI$Iflll many music progl'ilmJ illrudy TI"V 8aic CasHn• • 1• .•. on FlO... PI.••
_en, n.. spuIler."pt/iIr mill 11$(1 b. USICl 0fJ0IIftiIl EI lUI boiIrd 'U.I5.
II ''''''' ,...,. 101 COIlb1il Il\IIlIilIJll

Super Expansion Board with Casse«e Interface $89.95
ThiS is IlUtt In ISlIHIIldIng ViI,",1Th. boil" ~s moncor IunctJons am"", b)' caIlng llIIm UP
tIIIn llIsiOII«Ill i111o'1f ,OIl Il llIClllIIllo'lf I'OU Improwmentl and rIVlSlO flI iltllUilI' dOfll 'IflIh
..anI CopllOl1IlI TIll $oI,.r b,.~ ...~ 100nl fill momor , IlI'OU ~VI fll II,.,. bJiIIII.'~

_"lIlt~U ,I I.. power RAM lut~ IOj'ns· h.rd ..d S.... r MIIlMlf ltie monttor II up ..d
Ibll l ll\"lfherl in 6411; 'If~h buiR· in memory PfO' running ill Illt push 01 I butl Oll.
IIct Ind I Cillllltt 1JI11ffi1C1 Provisions hi.... ClI"r on bolIId oplOOS Incl ude l"I"II. 1 In,1II
III.. ma4li lor III Olner opIi01ll on 111I 51"" ... 0.... Ptrb 'lfl\h I," -.....h TfIe\t
boIfll InIl C!Ill ....,. into the hilfll'lfood Cilba'l_ i111l'lf tiI$y COIl'lIi:tlOfl 01 anASCII k.,.botflI10th.
iIlong$llllllht ....Ell. n.. boIl\l indllCles slots inpuf (1011 . RS 232 ., 21 .. c.nelll Lee, lor
tor UIlll6l( 01 EI'IIOII I21OI . 27S1. 2116 Of n ,*",,11I 01 OW* __ ... on~d and' 1'01I
2116) 11'I' • "'" .l'Illtloll . EPflO MCiIlI be USICl llIIll men mer~lOry!lllnerl !'If0$·1. sIolIlor
Iorthll monlOl and Tony 8iI:sie 0111I...., PU'llllSIS. .iIIic M Mor vidIO tlN"dI . AGodbout 81( RAM
".: s.,... 11011I ,,1lIW '".15 . nad.blI n eo., il l'Iliill llll /01 ' 135.00. Alto I 11 Super
an on rJOIn:! I)lllJOn in 210ll EPROM 'IfI\dI rw MonlOr ..rslOIl 2 0IIth video d.-lor ..~
bien preprog ,iIff1rrW 'Ifiln I progflm 10iI<IIr1 bilItydisplilywithTIftyBillicancllvidlOlIWrlJeI
Illrtor iIIId Irror ('*kinO 11'I1,1/I1 ftle caswtt. bO¥ll I'InllllllO I'Ir1I U.I5. "' 232 14.10.
,Nd/Wlifl !Olt'aolrl, (reIoCil!lbIIi cuseltl ftlli ) m 211 III.I IF '1." 5-1aa $I .SIl . A 50 ,.~

InOfhe, el.CIUliIIl from QUISI . If in cludes " g;stl, CC1MK1l' ' If w.n fibOon ca~. 1I 1.... l i l ~1 If
u .... ilnd fIiIdOUl . block move clplbility Ind ' 1250 lor eilSY connlCllon belViIe," lnl Su,.,
vidlo griIPnicl d,lVIr wcn blin king (I/I'SO'- Brelk Ell and "HI IIlIIr EIII III II... kI.ffl ,
points Q'I blllHlI wrth !hl rtgiSlIl Sliwluture The ,.,.. II"", lJl lor the SlCl" b llilnsion
II isollli progl'ilm lIugs QUIil:iI"' . thin loIow Mlh 801" is I S."p S\lPIllI' 'If'Itfl ....... lIOII... iIft(I
IIIgIi stili · Till Super MIIIII OI • 'WfCWI WIth llIgoiIII.. lIllIIJgIII S2t .\115 . Add $4.001OI1hcJpr1a ,
~.Iowing IISII'S 10 Ilkl lCl~ 01 PfIpunchlIdIni",, ' 150 ClsI$10.00. MCl$l .50

101 "'*"'"011.

Munl-von Cemputer Power Supply
8v 5 ...p, ~ lh5 ilffIP. 5v I ,S Imp. -5v
,5 I1T1 P. IZv 5 "'0, - 12 Oflbon . ~5v. ~ lZv
I " fltjullt«l , U S29 95, Kil 'lfl!n punchllllrilm.
' 37.45, WoodO'l1I CilS1 " 0,00,

TERMS: S~.OO min . orderU .S . fundS . Cal il fesidents Idd 6% lax .
BankAmerica,' .nd Maste r Clta rge accepted.
Sltlpp ing clt.rg n will be .dded on cltlfge clfds

FREE; Send Iltf your copy 01 OUf NEW ' 979
QUEST CATALOG. Include 2B r sl.mp .
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~ SPECIAL ....
RADIO MODEL

The World's Greatest
Sending Device

Adjustable to
Any Desired Speed

Send checIl. or money order. IC KEVER
$97.50 In U.S. and Canada. Ackl 13.00
shipplng lhandlh'lO. Add I8lee tax in
California.

Fully guarlll1teed by the world 'i oldest
ma nufact urer of ereetree te keyl .

Every amateur and IIcen!ecI operator
should know how 10 aend with lhe IC
KEVER . EASY TO LEARN. Sent any
wI'lere on receipt 01 prloe . Fr.. bro
ctlure ..,t on requeet .

It lran,",it. with amazing _ CLEAR,
CLEAN-CUT signal, at any desired
speed. sevee the arm. Prevents cramp ,
and enables anyone to sand with the
!klU of an expert.

Equipped With farge speclllUy ron
strucled contact po ints. Key. any
amateur transmltfer with 9lllIe, Sends
Manual , Semi-Automatic, Fully Auto
matic , Oof Memory, Dun Memory.
Squeeze, and Iambic - MORE FEA
TURES than any other kBy1ll'. Ha built
in Iidelone. lpeake!", , peed eoe \IOlume
ront rol l ,8ATTERYOPERATED,helwy
sh ielded dle-cul metal ~, Fully
ADJUSTA8LE CONTACT SPACING
AND PADDLE TENSION. The perfect
paddle touch will AMAZE you.

ORDER YOURS NOWI

Now available from Palomar Engineers
- lhe new EIec1ronk: IC KEVER.
Highly prized by prof_lonal operators
!'waIIMIt Is EASIER, QUICKER, arid
MORE ACCURATE.

Palomar
Engineers
Box 455, Escond ido. CA . 92025

Phone: {714{ 747-3343

rc Keyer

..--....

Mpc·1OOOCR
Signal Regeneration &
Speed Conversion
Amateur Net: $645.00

627 FREMONT AVENUE
(P. O. BOX 267)
SOUTH PASADENA. CA. 91030

"..
w_

DOVETRON

===••I<::=.==< ==><1<::=.1<:.=:><I<::="I<:::=<..

DOVETRON

MPC-1OOOR/·
TSR·500
Dual UART Regeneration,
Speed Conversion, 200
Char. Memory, Word Cor·
rection & DIGITAL
Autostart
Amateur Net: $895.00·

The MPC·l000R/TSR·5OQ provides Preloading and Recirculation of the 200 character
FIFO Memory, a keyboard-controlled Word Correction circuit, Variable Character
Rate, Tee Dee Inhibit, Blank/LTRS Diddle, a Triple Tcne-Palr AFSK Tone Keyer and a
Character Recognition;Speed Detennination DIGITAL (DAS-l00) Autostart mode.

• The Mpc·l000R is also available without a TSR assembly and functions as a MPC
l000C with a Triple 'rcne-Pelr AFSK Tone Keyer. This "Basle-R" permits future ex
pansion with a TSR·l00, TSR·200, TSR·2000 or TSR·500 by simply lifting the lid
and plugging in the appropriate TSR assembly: Amateur Net (Basic·R): $595.00

Your QSL will bring complete specifications, or call: 213·682-3705.

Mpc. lOOOC
Multipath Ccrrection
In-Band Diversity &
AFSK Tone Ke,er

Amateur Net: $545.00

: .. 1- 0 : •0 • •
• -<\'\ I.. .. •1 ... .. .L • ,.~~

~." ~.. -.-

A front panel switch permits internal TSR·2OQ Signar Regenerator-Speed convert
er assembly to electronically "Bear-shift" between 60, 67, 75 and 100 WPM. All
incoming and outgoing signals are regenerated to less than 0.5% bias distortion.
Also available with DIGITAL Autostart (TSR·2000): Amateur Net: $695.00

Standard features include CONTINUOUSLY tuneable Marit and Space channels (1000
Hz to 3200 Hz), Dual Mode (MARK or FSK) Autostart and internal high level neutral
loop keyer (20 to 60 ml) . Both EIA and Mil FSK outputs are provided for direct
interlace to microprocessor and video terminal peripherals.
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$ 125.00
4 5 , 00
3B.OO
27.50
17.00

- , • - - -'- • • - - -,.- .. • ~ •....., - • ~ •..- ~ - ~ -..- - - • - •.- - - - - -N._ - - - :::li -"'"..... - - - -.........' - .- -. - -"""....., -I<lJO ..." -

• T... I ~-. c..... AlL_
...... , -.ALl_....--• fwjK I AJCI~1 I ~I ..,I.

• \11I .. 2 ..... ,... ..~_ .·1kMtI"""I"-_.

$409 .95

Til< 4 360. 4162 H'" \\......H 0..-.".,...1 Wilt·
....., « .......,_ "po _ ••_n" I ,...
1 Of ••110<_ po_"~ 1,...........- ........ T""'v~",«<,_,,01
'h< __ 4) tHRUU "<E . W." ,.. _ I'"
1"01 ..- 01'11< ind 'l' - .r>d ..il
.«", 1, RF po flo.. _ >11,_
,und,'""". E..h " ....., "" up of • I"O<~"
...,h,..... ""''''''' ,,1 5{kIhm 10 ,o" ' >Il1< .........
• I<mon, .llll ........ <il1'b...«I i. " ' ''', , II _ .0,«1
in . h;l(h·,mpw plo" i, hoo"nl II " Ihi' '~flO "I
.. ,l id ,,,n,,,",, i,,n ,nd 'ho dim " "0, 1THRUUN [
(""pl in~ , i"." , .. i' too"' ,,,,old, , ,n" ",,,"", ,'"
,n. ,"p""m.,\· " I,n. H...M-M... TE W" , .....,,,,.

BANDPASS-REJECT DUPlEXER
OPLA·l44 FOR 144 .174 MHl
Allo avell;lble for
54.220,450 MHz.

-

_._ ....-....''' ,-............_..-. ~--~_ ....__.__..-
------~--
___ _ .... 0 ..-----------_._-~~_..--~ ... ~_.._----_ __._-_ ----<-_._._---- ....- .._-_ ..~-_._------- -

$94 VHF model 4362 (140-180 MHz!

HF mode14360 ( 18- 30 MHll

MO D E L 43
Ele m e n ll (Table 1 ) 2 ·3 0 MH z
Ele m e n ll (Table 1 } 25-1000 MH z

Carrying ce.. for Mod.1 43 & 6 ..Iem. nll
Ca"vinll ce.. for 12 elem . n ll

lHIlUI.JNE
WATTMETER

REA D AF WATTS DIRECTLYI (SpecifV TVpe N or S0239 con
nectorl ) 0.45 _ 2300 MHz. 1.10.000 Watn ±5". low inl..tion VSW
- 1.05, U nequel led economy e nd flexibi lity. BuV o nly tha e!emer"ll)

ov....ing your present frequen cy end power n eedl. edd extra reng
ter ' our r ui remerns e~ a'"iliid•.•••••••••••••••_

·~~amAR~u~~
, , TWO METERS Motorola HT 220 Crystals

CRYSTALS IN STOCK In Stock!
Standard e Iccm _ Heathk it _ Ke n _ Clegg. Regency _ Wil$On. VHF

E • k . And Othersl LIfe ti m e Guarlnlnl Now onl 9 a ir.

•

MOdel M B II $2 ' 5
(wit h B. l u n) $ 3 25

• _ ....... _ .. ... -'lIfIIflf ...,
• e-wu • •• _ , F.. . .. _ ..,_ ..._= J.5-._......._= .... ...... -
• ""n "a : " ...11"_....,• AIM~ .....,..IMiIk_,._¥..

_.,.., .... LF-.., ....

5 - BAND TRAP DIPOLE
(80 thru 10 Meters)

PDwer rBted 2k WPEP. Bp·
pro• • 110 ft. BPB"

Co m plete with : wi ' ... t< lIPS , e nd
inluletors. 50 f t. R G· Bt U, PL-259
connector, heavy·dutv cast alumi
n u m end steeto te cen ter con
nllCtor. 4- Band (40 thru 10M) 55

"

• l a. __,._.
• itI ru_.:OC r...... ... .............
. .. • • HOI 1II1ll._...0s-.. " .",_Stl_, •.

Hy-Gain REEL TAPE PORTABLE DIPOLE
for 10 thru 80 Meters Model 18TD
The mosl portable hiRh performllnce di pole ever .

n.. 1.1.....1181D " u "..''''n..bl~ 'Iw ........ ",",l pnJ ~'.~ of,,.-ma...... ....'~~I~
doublool.nt<-nlUl ., ~, d<-,~~ I' """' .... ,n,.I••bl<- ,n fII'U'Ml,n.
...hHlo ......m.nlal' ,n I m,I, """"......,...I· . pp1 "'. ' _ . th-.-"'·
ou' 'ho ....nd T.." , pro 1111 ,ft -..... ~,,~r>d I""" rI'_
_ <li,ho _ ,ft _ p"' 1d ...,..of 131 r 3 ~ .,_
2:t II ,",""",," . pol~__"- . ,.....- lei _ pr ,-.110' ...
lei polooo. t.--.IIu , lc"~ ~ ro. ,"" _ _
I ,. tho ~.... ,11I-' _ r~ ~ _ <II.on
allIIII' '" _ p"" k.. ,-..110' _ Wpnouf f ....do> .. ,.~

.'12 "".. ..,.. 0.1,_ r>dIl'1C po,."" portobl. '" ..... .......... ,......11• •""'-
\I......... l o.~ ",.~ ,,,,,,,,," "oct<-d W',,4 I rho
Olde. No n 8 P•.co _ 95

Pr.assembled :
Model 37()..11

- $59.95

Kit l il lus trat .-dJ:
Model 37()..12 - $49.95

MB II pro~ ld..:
* Constant $ WR monllo""g.· P,eCISlon tun,"O 01' ,na l amp." H. ,mon,c suppression
• ROle,,''''' ' ,np" , Impeclance·matcr"og .. MaxImum powe< trans!e' lO anll1nnl . • Con
Io " " o u5 ''''qUincy cooe raq .. ,6 10 30 M,..z .. PreCIS Ion lun"'l1 01 any ...It. ~

wa....elengll'> 0' Io~', ...'1 1'> S WR of 1 I
Mill II feetu'."

· ~ ,nest QUClloIy . ",-,e-,n-USA comPONl'f'I5 . ... 'ge , Pfl"C'~. d ly·lo-read d ...1s ...'11'0
)60 'f!edOtJt · hona l 3000 ...an Bllu" '0< !w'" ~-.l a"'e""llS

'If QUESTION : Who has Advanced Electronics, Alpha, AMECO, Amphenol, Antenna Specialists, Astatic ,

~ ~ ~ ~ ~ ~ ~ ~ ~ PALOMAR ENGINEERS ~ ~ ~ ~ ~ ~ ~ ~ ~
R·X NOISE BRIDGE 549.95 VlF CONVERTER 555.00 lOOP ANTENNA All BANDS PREAMPLIRER

> " l oop Amplifier S67.50 S89.50
- Plug-in loops 547.50 ea.

. ......... ...,.
•••blilttr
15DO·~D KHz
111G1.. __ .....)

'Y-1U1lHl
,~ ....
>"I"'~m ..'1501 _1llIIIl
• .. , lit:

rwwvl. l_l
1I,U Klizlo.etl)

...011 .... iIIlerIMC.
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~ ~ Name Call g
~ Steta Zip -<

§ O~er; %
II:: kes Foe Meclfo rd . MA . 0 ChllCk Enclosed D V isa 0 Master Charge o Send fo r Free c.talog c
~ MA residents add 5% sales PR ICES SUBJECT TO C HANG E W IT HO U T NOTICE .... 13 Radio Electronics ~> tax . ~

u Min imum $3 .00 for Ihlp . c.~ no . c.~ expodate OPEN DAILY 9-9 ....
;:; ~;!iID:~~ hlndll n!il o n ALL Signature SATURDAY 9-6 %3L' --I~
... 206 Mystic Avenue. Box 73, Medford, Mass. 02155. 1-800-225·4428. (Mass. residen ts: 1·617·395·8280) ~~.

- 'SUPI!A 3AN ':>dN 'SJ!UOJ1M.3N 'A3 1S0~ ' U!1?SJOW 'J311! .:f 3A1?M.OJJ !~ '(.:fW 'U~Jtq ' pOOMU3>1 'Wl>1 'lIW( JI
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NEW! NEW!

FM2016A
NEW!

All Solid State-CMOS PL digital synthesized - No Crystals to Buy! 5KHz steps - 144-149
MHz-HUGE 'Yo" LED digital readout PLUS MARS-CAP and MULTIPLE OFFSET BUILT IN .
• 5 MHz Band Coverage - 1000 Channels (instead ofthe usual 2 MHz to 4 MHz-400
to BOO Channels) • 4 CHANNEL RAM IC MEMORY WITH SCANNING AND
AUTO TRANSMIT. MULTIPLE FREOUENCY OFFSETS. ELECTRONIC AUTO
TUNING - TRANSMIT AND RECEIVE. INTERNAL MULTIPURPOSE TONE
OSCILLATOR. RIT • RF ATT • DISCRIMINATOR METER - 16 Watts Output
Superior Receiver Sensitivity and Selectivity - 15 POLE FILTER. MONOLITHIC
CRYSTAL FILTER AND AUTOMATIC TUNED RECEIVER FRONT END. COMPAREI

"• Superb Eng ineering and Superior Commercial Avionics Grade Ouality and Con-
struction Second to None at ANY PRICE.

SUMMER
SPECIAL

$29900
Reg. $369_00

Regu"tlld AC/PS
Model FMPS·.R ... 139.96 .....SHOWN WITH OPTIONAL .,P·8OO MICRO·PROGRAMMER"

HolMe-I ' M ocro'
pl'Ione _" Bv"'·...
t_ToneP"
WHY BUY LESSl

THE FMMC·1
HAS IT AUt

• New' ......10 key up
• SfI,op-Acbon Keyboard
• Adj , '-I ...cl tone.......
• Uw wl!hany" ...~_
• Only 3'1;' . r ' 39M

• FREQUENCY RANGE: aeceoe and TransmIt ' 1440010148995
M Hz, S Khz steps 11000 channels) + MARS-CAP and MULTIPlE
OFFSET BUILT IN.

• HUGE ¥liN LED DIGITAL READOUT.
• 4 CHANNel RAM SCANN ER W ITH rc M EM ORY AND AU TO

TRANSM IT: Prog ram any 4 f requencies and reprog ram et env time
uSing the t-om panel controls-sea rch fo r occupied (closedl channel
or vacant (opttn) channels Internal Ni-Cad induded to fllIain memory
[no d,ode mall,. to WIre or change),

• MULTIPLE FREQUENCY OFFSETS NO CRYSTA LS TO BUY .
EVER - Any offset any $phU "Odd Balr ' spI,ls accomplIshed bydigl '
ta l programming Neller any need for crystals'

• INTERNAL M ULTIPURPOSE TONE OSClUATOR BUILT IN
S,ne Welle 1750 Hz tone burst for " wh 'St le on operat'on " and sub
audIble tone operation. Interf\lll 2 po$O!IonSWItch for eutomauc and
manual <>perallon, tone burst or sub aud,ble tone. PL - adjustable 60·
203 Hz (100 Hz Pre-Setl·

• AIRCRAFT TYPE FREOUENCY SELEC TOR: Larg. an d small
coax,a ll y mou nted knob. select 100kHz and 10 k Hz step.
respect i'A!ly, Switchu cllck-ttopped w ith a home position laci litate
f requency ch.nglng w ithout need to view LEO's while d riving and
provides the soghtless amaleur WIth full Frequency Selection as
ltandard equipment.

• FULL AUTOMATI C TUNIN G OF RE CE IVER FR ONT END AND
TRAN SM ITTER C I RCUITS: DC output of PLL led tcvaeectce mcoes
In aU h ont end RF tuned crrcuus proYldes lull sens<llvity and
opt,mum Inlermodulat ion reJ6Cllon over the ent"e band APe (A UTO
POWER CONTROL) - keeps RF outpu t constant Irom band edge to
band edge, NO OTHER AMATEUR UNIT AT ANY PRICE has these
features which are found In only the most soptusucared the
expensi ve alfcrall and commercial transceivers,

• TRUE FM Not pha.. m odulation - lor IUpert! empt\alired hi,f,audlO
qua lity lecond to none .

• Rll CONTROL: Used to im proYe cla" lY when conl8et if"lll ltation l
with off frequency carr ier,

• MONITOR LAMPS: 2 LEO's on front panel indic.te I I I i ncoming
Signal -channel b usy. and (2) Transm it .

• FULLY REGULATED INTEGRAL POWER S UPPLY : Ope..ling
vol tage for all 9v corcuits indepe ndentJy r81lula ted. M au iYe
CommerC14l1 Hash F,lter

• MODULAR COMME RCIAL GRADE CONSTRUCTION : 3 Und ·
ized modules elomlnate stray COUplif"lll and fa Cllitete ease 01 ma ,n ·
teneoce.

• ACCESSO RY SOCKET: Ful ly Wlr. for touch lone. phone pIltch.
and othe. lICC8Ssor"l. Interna l I Wltch connectl rec" Yer OUlPul to
in te rnallpeaker when connector II not In use ,

• MULTI · PURPOSE M ETER : T"ple Function Meter PrOVIdes
O,SCllm lnator Meter, " 5 " Read ing on rBceiYe and Power Out on
Transmit

• RE CE IVE: Betler than .2 5uv SenSI(lVlly, 15 POLE FILTER as well ..
monoli thiC crysl al f,lt.r . nd A UTOMATIC TUNED LC CirCuit s provide
su perior slun se lect iVIty - COMPARE I

• HIGH / LO W PO W ER OUTPUT 16 wails and 1 w all. switch se 
lected Low power may be adjusted anywhere between 1 and 16
w ens Fu lly protected · sllon or open SWR.

• RF ATT LIVe right oext tc kmg kong Repeater and can 't operate1
With the 2016A You C.n - Just flICk the RF All SW'lch. Only the
2016A has lh,s feature

• O THER FEATU RES . DynamIc M icrophone. built ,n speaker. mobile
mounting brecket, external 5 pin accessory jack. speake r jack. and
much. much more. Sile 2'h x 7 x 7'h ,A ll cords, pl ugS. fuses , micro
phone hanger. etc , included, Weigh t 5 roe.

M.nulectured by one 01 the world's most distinguished Avionics mlmulectur.rs. Kyo/wto D.nshi K.ishe, Ltd.
First in the world with en 1111 solid stllte 2 meter FM tr. nsce;ver.

' -1
" -

i.:!m,

Ilq,onal 531" & se"",ce cent"", :
r-t' SanIcrd Communic.oon., Inc

f~t;'Mk"""m Buwn:ls e.,- Eltcb .......

~B;J}r-

AMATEUR-WHOLESALE ELECTRONICS 1iiiH*~-
OFlOER NOW TOLL·FREE Nuol. 41 Act...~. Inc

881 7 S.W . 129th Terrace. M iami. Flori da 33176 c.-Pdrtcard~mayus.e ..-1.21 ~.~

Teleph one (3051 2 33-3 63 1 • Telex: 80-3356 Ooor l~ I , tree orderi ng nUmbfof8 ~a-t: Un_""'I Ser.1U
O

Ask lor o~,ator 701 0 ftlum~. Oh~
U.S . DISTRI8UTOR DEALER INQUIRIES INVITED ft (800) 824-7888 0 ~'beCt~ICCcmmunlCal"'"

D In Callforn<a (800) 852,7777 1i~~rId Son(Ill!'. WII,n"
Alaska and liawa" (800)8247919 () 131,SIOO

' 66



COMPARE AT ANY PRICE!
IJP-aoo MICRO-PROGRAMM ER

FOR KDK 2016A AND 2015R
SSTT-4
....nl.'~. TI '.'U :K U ELI-.' E

$990 0

oul,.· 8:17.95

SSTT.lt I 'LTIt.', TIJ:n;1l

only 864.95

l ·LT R.\ T\ ·xF- R ll F- U'XE ~[a'ch<_a"va''' '' '"''' _

coax fc, ' .......",I"m " ' I, c "" all h....<1~ C1f">II- IU
;..c ' c ..... . T " .." ,,," ' hc SI\"R <on ,,,,,r a n'cnna r" .
m..", df\ck.. , "pc......"n or ....' 11~ , I I" m,· . •",obllc.
po.",blc_""l. 9 -.\?\·lt-.,~· • :\(If) " .• " J(f

_ . pol , btl11' • 'liW" ••'.r "nh e<nln'
.....le • .\ 'Ii. I _lc"'~ be,,,'an ''''''
"' .... rcd an'c ~. non.l"m ",1 re, lor ,,,''c, "".•",__ "
EUlc1c ..' .\1 1.01 " e<1M pf 1I11111\'.
('a~lI""" " .\lInK'th·c b ,c f1nl~hc<l<1...... _ .."'.

T"nc ~ ,,," S\\'1l "n
a...· ",,, ,· nnu _ ,·"'"
f<ll o r , ,,,,, I, " n w i Ie

1160· 11) "" · " · I~ . ,
. \ ...' rl ~ _ 0<1' , ,, ~ I ~ I

wallS Ill' ""' I'"c.
R " AA'·'1. ~"'I ""n_."','" ,~"..~~ .
. ~ IiI -

Reg . $189.95

I

Our Price ' 14 9 0 0

NEW COE HAM IV

ROTATORS

• MEMORY SLOW SCA N
• HOLD AND TRANSMIT AT ANY

TIME.
• AUTOMATIC RESUME
• EASY INSTA LLATION

ACCESSORI ES FOR KDK:
FM2016A AND FM2015R

• IJP 800 . Micro Programmer 99.00
• FMps·4R Regulated AC Power Supply 39.95
• FMMC·l Touch Tone Microphone 39.95
• FMAT·l I/o Wave Portable Antenna

For Mote l, Hotel, or Apt. 7.95
• Extra DC Power Cord & Plug 4.00
• Extra Mount ing Bracket ....•••.•........ 6.00

• BOO CHANN EL PROGRA M M 
ABLE MEMORY W ITH SCA N.
RETAI NS MEMORY WHEN
OFF ... AND .. .

• FULL BAND RANDOM SCAN 
UP OR DOWN

• SINGLE STEP SCAN FEATURE
IN ANY MODE.

SUPERB!
NEW ICOM

IC-701 S

H.F. XC EIVEA

Plea se Call o r Write for S pec ia l Package Price

NEWl

TOWE R
M A STER
olO 100. 5-"
Suppon;,.g
Cr.nk·""
M...

SSTT-3'10IIILE
n"·EJ),\..~CE

TIlASSFOIOIEIl
~I,,'chc_ i'\~ ohm
c....x '0 'hc ~,,,'cr

lmpeda.. ce .. r ..
m,obUc .'1"". T.. . ",
bet.·«· .. :1 ..nd i'IIl
oh m_. :~:l" )[ 11<.

only819.95

T.. Urd", ...
So lid II ,'h,','k "r m,,""" ",du_,,' "".: ",," ) IT ...
\ ' 1"".\ . ,\,~ ' 1l.1 _hll'l,'n~ ....,1 han,nh'~. ( '"Ul. ,,'_1_
o:k." ,~, ..,l,t ....1.·~ t".

All lmn, l_ (11)11_ 1(1
m ,l "'1110 "m' .'1 rc •
2 1111\\' 11•• 1 •

.\n'· ' ch·c' •
lI" mc "r .~ ..ta"lc
• Xc"n ,"nc·"p lilt 9-
Inti.....'.... onl~' j729. 3

.;_ , , ,\11 T 1""MI","- ..... o ....~,... IH ~ .n-

" lh ' 11" "·,·,1 r I ~., ,. In ..,I<lI1~.". thn m ...·
be ,e"".. ,·d ,,·Uh'" IU ,.~ (<I,,, f,,11 .dun.' (1e--
_10'1'1,,,..11 l r ,.,,,, .......', 1I~n«' fur "n" .......... ,...

( '.11 ,. Ill) 11 7 8·11 ...... 7 I ....I'd ., r ( ' .u . n .• "('Ii ,\.
....... 'n l .. .. C·.. . rot. ·

onl,.· 81 7.95
S<ili T "1... 1 ." 11K . ( ·U).·"' . (;1.... , ",d l .t:1)
..",n",ul~. )[, ... ,10 " " .1 .Ia,' ~ I... , a' 1',,_10 n r b,,''',..
II,' " ." i f " . r.., ,.,,,,, <I,·~ k. 1Ill\ ·.\( '

uul,.· 822.95

SST T·I IlASIIO'1 WillE
~':\~E~~~\. T(TXt~K

01l1y85.00

34 111 ".",,~ '"''1'''' '

!'>"iT 11_1 1I .\I.I ·~ fur h"lana ,l lo,,,, _ . :I<M' I\',

~'liT .. . ... 1 1 111' :>1 :>11' LeI .\Il . Inllllll' PEl'
l .i'\ 'I I _~ 2,~ ~l1 b kd.3-1 1H'.4_'i I\'

ELECTRONICS ~'"
P,D,BO X 1 L A W NDALE, C ALIF,
8 0260 '( 2 1 3 1 376 - 5 8 87

Regular

'399

....,.,218817 S.W. 129 Terr .
Miami. Fla . 33176
Tel : (3051 233-3631

~k[)I(1 MAXl[
TWIN A NTENNA

• SUPER 80 LB . 100 M ,P ,H , BLACK
MAGNETIC MOUNT

• % WAVE FOR MAX lISIGNAl
ANO

• 'A, WAVE FOR ClOSEdN AN D
R ESTRICTED HEIGHT AREAS

• IN STA NT CHANGE ·OVER
• SUPERIOR PERFORMANCE
• STAINLESS STEEL SPR IN G ANOWHIP.

CHROM E O N BRASS BASE - COM PARE!
• COM PLETE WITH 1" C OAX

AND CONNECTOR

1

CPM PA RE!! N Olh ing EI.. D oe. '

ORDER NOW TOLL-FREE
Credit Card Holders May Use Ou r Toll Free Order ing Number

ASK FOR OPERATOR 701

(800) 824-7888
IN CALIFORNIA (800) 852·7777

ALASKA and HAWAII (800) 824·7919

AMATEUR-WHOLESALE ELECTRONICS
~ aiC

V' Rea der Service-see page 795 169



Alfred Model 6320
Sweep Ilgnal glnlrltor

2-4 GHz 1339.00

TUNNEL DIODES

Pole-d Model 1206
1.95 to " .20 QHz

algnlll lource
.....00

Mod,l 1107 3.6 to 8.20
GHz Ilgnlil e-neretor

$550.00

rm...
T02lIlA
TD2llOA

'N"'"'N2ll3lln,,,,,

~
$10.00

10.00
7."
7."....

FETS
3N128 SUO
40873 1.39
MPF102 .45
MPF121 1.00
MPF131 1.00

SPECIALS!
IN831 $8.00
INS111 2.00
INS712 4.00

AA NICADS
Used/pull out of eIIlcul.tori
7" IIch or $59.001100

E..F. Johnson tUM socket ,,22.()275-001
for )..4()Oz, 3-5OOZ, 4-125A.. 4-250'"~A

S20.9S1p11lr

MHZ ELECTRONIC KITS;

kIt '1
Motorola IlIC1..tOCP CMOS T_ 0-.101'
CMOS Tone Generator u_ tMHZ 0,.,.111 to pnxluee stllf'ld¥cl dial t.eq l>llne~ d Ill
Ing I lg"lll. DlI'KI Iy comPlltlbll with 12 II..,. Cnon-k: Touch Tone P.... Kit lnelude.
the following:
t Motomll MC1"1OCP Chip
, PC """"
And a ll o the r parts for assembly NOWONlYS15.7D
with 1 MHz c ry l la l $20.65

Klt '2
F"rchlld HHIODC P_.... 3&DMHZ.
Il5HIlODC P'rfIacaler dl¥1dM by 10 to 3!10 MHZ. This kll wlll ll kl Iny 3$MHZ Counler
10 350 MHZ. KIt 1n<:ludellhe followIng:
1 Fllrchild 95H8ODC Chip
1 2N5tN 1...,s11lor
2 lJG.8MJ BNC ConnectOl"1l
, PC """"
And ..101'* I*1slOl" ..-ntJIy. NOW ONLY S11l.lS

$285.00
31.00
70.00
'''.00"..12.95
29.00
39.00

5.25
6."

10.60
18.50
7."

30.00
9."

10 .60
10.40
45.00

7."
127.70
329.00

25.75
50.00
e.se

S 9.50
ass

16.50
15.115"...
12.30
a.sa
3.82
3.82

12.30
74.35
15.40

NOW ONLY I5.M

TI• • I
.. CHR',,,,_. _oJ u. ,. _ ,
... , _oJ IIH' , .." 00 ..._ _ 1' • • _ ....
Au ..as .... . , MLlMI
Au . .." ..,• •"".........

. CX15008
' X15OA
.Xt5QG
lOOTH
5728
811A
013
sa"
8146A
61466
0109
6293
tl300
6907

""7360

"'""'72O1 sa
Il226
8295AJPL172
..sa
..... S
sseo

TUBES
SO.OO
90.00

22500
'00....

68.75
" .00
81 .50

255.00
145.00,...
"......
72.00
..00
00 .00
70.00

289.00

"20
>OOOZ
>1...,
3826
'.&5A
4·125,.1,
4-250,.1,.....
4-tOOOA.....
<C""""
<CX2DOF
4CX2lIOO
<CX2lIOK
<CX2DOl1
4CX350A
4CX350FJ
4CX1000A

SONALERT Model Sl628P
6-28 Yolts DC

3-14 rna
$5.95

1 MHz TCXO Crystal Oscillator
TIL output
3.3 volts DC

$19.95

CRYSTAL F1lTf.RS: TJ'CO oo1-1ll11O ..me .. 21MF
10.7MHZ NIITOW BInd CfyII" Flit...
3 db bMdwldlh 15khZ mlnlmum 20 db betlclwldtll60ktu mInimum 40 db~h
150khZ mInImum. Utt l",,'1 50 db: InMf110n lou 1.Ddb MIX. Rippll 1.Odb MD . Cl.O +
- !Spf. RI. 3eOO Ohms.

FAIRCHilD VHF AND UHF PRESCAlER CHIPS
95H8ODC 350MHZPrelellerOMMby l lWt 1
Il5HlltDC 3&DMHZ PrfIacaler Ol'tlo. by 516
11C90DC 6eOMHZPr8$CII., Ol'tlo. by to/1t
11C91DC 6eOMHZPreaeelet DI¥ldl by 516
11C83DC tGHZ 01Yl0i by 2481256 P...eele.
11C70DC 600MHZ Flip/Flop wllh r..11
11C58DC ECl VCM
11C44OO Phlll Frequlncy OIIICIOf(MC404'PIl)
11C2.OO Dutol TTL VCM (MC4Q24PIl)
1100600 UHF Preacel., 750MHZ 0 Type Flip/F lop
1100600 lGHZ Counl., Dl'tldl by 4
t1C01FC HIgh SpIed Dull 5-4 Inpul NOINOR Gall

" .00
" .ece.sc
7."....

15.00
17.!IO
. 00
. 00
' .00".
' .00

.01...
2."
• .2S

31 .05
43.45
2Q.00
10.35

1.15
' .90
1.38...
e,"....
<DO
. 00

...10
I.".00
.00,...
.00
.00
' .00

10.72
".30
'1 .70.....
' .00
.00
' .00
3.00

75.00
100 ,00

10.110
11.110
a.ee

i"iiN'KAM'E'Rlc;R'oi'vli; iM;s;'E'RCHA'RGE"~
: Your Numbe. : :

(602) 242·30371 ,...,","" , 1
• •• •

2111 W. Camelback 1.... CO" 1
Phoenix,Arizona 85015l v_ ....._ ~

• •• •: .............................................

MM1552
MM1553
MM1601
MM180212N!i842
MM1607
MM1M1
MM1M1l
MM1943.."'".."'".......
MMCM8111
• MT72.om.
MMT2857
MMT3960A
MRF245
MRF304
MRF420
MRF450A
MRF472
MRF475
MRF476
MRF502
MRFOO4
MRF509
MRFlil1
IolRF801
MRFli117
MRFllOO4
"""'B
PT411168
PT4571A
PT4e12
P7....
P7....

""'"......
PI81110
.....7
$01043
501116
501116
5011111
TA7993

"'.......,.....
."..

~..

eleetrorvc",

M~le umtren Model AlCR3
2350 MHz down c:onMl1er end power supply wllh Bogner antenna

$299.95
(llmifed quantity IIvllllabJe - /Ny ". I>M;Ir ordered)

RF TRANSISTORS
2N5184 ' .00

TYPE ~
2N5216 .7.50

- 'N"" ...3
2N1581 $15.00 'N.... ' .DO
2Nl552 ,.... 'N"" U l,...'" ,.00 2NW1 10.35
..10.3 15.00 2NS$37 20.10
2N2851JAN '" 2N5$41 ..,.
"'87' '''' 'N"" IU'..- ..... ...... 11.00.."" 7.00 2N51&4 27.00
.....7 "... , .....a ....
'N"" ".. ..eeea ".00...... 3.0• 'lN5813 3.2!1

'N"'" ' .00 'N"" 10.00
"3'87 .... 'N"" " .00

'N"" 1.1 5 'N"" 1.75
2N3301 .75 'N"" 7."
2N3302 ' .05 'N.... 10.10,N"", ,.. 'N.... 13.20
2N3307 10.50 'Neoec 5.45,N"", 3." 2N61181 e.ec
2N33751M M331S 7.00 'N"'" ...
'N"'" I." ,N"" ,,..
2N3818 ' .00 'N"'" 13.20,N"" ,." 'N"'" ."
2N38&6JAN '10 'N"'" 111.35
2N38MJANTX "'3 'NOOll7 20.00
2NJD24 3.20 2Ne138 '<10

'N"" <00 2N6166 "DO
"3'27 ".. " eeee

,..00

'N"'" ...... 2N62E6 100.00
2N4072 ' .10 '""'" ""2N4135 ' .00 BFR90 3.00
2N4261 14.60 BlY568C "'.00
2N4427 1." BLY568CF "'.00

'""'" 7." HEP7eI$3014 •."'NUJO 2000 HEPS3002 11.30
2N4e1 3." HEPS3003 "..2N4l158 ' .DO HEPS3005 •."
2N4958 2.12 HEPSJOOO 1UO
2N48711 111.00 HEPS3007 24.e

'N.... e.sc HEPS3010 "..2Nlil08 3." HEPS!i026 aee
2Nli101l I ." MM1!lOO 32.20
2Nli160 3." MM1550 10.00
2Nli111l ...
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WISPER FANS
Thilian II super qulel, elllclenl cooling where low KOUSllc.l disturbance Is a mUll.
Size 4.68".4.88". 1.5O" ,lmpedance prolecled, 50180 Hz 120 volls AC

ONLY SI.'5 Of 2I1i1l.00

HEWLETT PACKAR D UHF, VH F, AND MICROWAVE SIGNAL
GENERATORS AND SWEEPERS, AND OTHER EQUIPMENT

MODEL 434A MODEL 416A MODEl 41 3AR
Calorimetric power meIer Ral io me ter DC null voUm.t.r

5450.00 $1 25.00 $112.50

MURATA CERAMIC FILTERS
Model SFD-455D

455 kHz $3.00
Model SFB-4 55D

455 kHz: $2.00
Type: CFM-455E 455 kHz: $7.95
Type: SFE·l0.710.7 MHz: 55.115

2O.1MC
21 .99965
22.

""23.575
25.41667

" .s
25.99961
26.66661
26.8965

".ee.see
27.77778
27.9
28.728

" .....".
""'""'"" .s
30"""
30.'
3 OOסס.1

31.11111
31.66667
31.9

32"""
32.22222
32.9
OOסס.33

33.33333
33.9
OOסס.34

34.4444
,.~

ae.cccc
as.esooo
se.ssess
ae.oooc
36.21150
36.66667
azcocco
37.2115
37.385
37.460
37.77111
38CX1OOO
3833333
38.77177
38.77778

""'"38.88689
39COOOO
39.160
"'.CXIOOO
41.11111
41.66666
" .33333...
47.046
4964166
4995

" ...."5145
5945

"'..61.95
6360633
66.66667
72.855
15.185
76.66661
82.75
63..
" .6333JO
so.eaa
931346
sa.sas
sasasa
" .3
se
se.ss
100.0
roaesc
123.5
146.64
147.09
165.5

6 .7!l3MC
6.7562
6.7605
8.7712
6.77625
'080000
6.910
6940
7.0057
7.15
1.35
7390
7.443
7.473

7'
7.81
8.00764
8 .00624
8 .075
8 .12
8 .15511

.'"8.820
e.eees
8.837
8.6455

a.'"
8.8625
8.871
8.879500
a.see
• eos
.9305
e.'"e.see
9.0265.".55
' .7
9.75

••."••s.ss
' .999
OOסס.10

10.021
10.20833
10.80375

".
11 .1805
11.228
11.2375
11.2995
11 .3565
11.535
11 .69626
12.49
12.99
13.09
13.102
13.2155
13.2455
13.2745
13.2845
13.2945
13.3045
13.3145
13.3245
13.3345
13 .3445
13.3545
14.3 15
15.016
15.03(1
17.2800
17.8710
17.9065
17.9165
17.9265
17.9365
17.904&5
17.9665
17.975
17.9735
19 .100

ALL CRYSTALS S4.t5

2.854MC 3.4045MC
2.854285 3.4115
2.865 3 .4325
2.868 3.4535
2.8725 3.4675
2.876875 3.4815
2.887 3.5
2.689 3.579545
2.894 3.64
2.910 3.7735
2.920 3.80
2.925450 3.805
2.92545 3.803
2.931 3.901
2.94375 3.908
2 .945 3.9168
2.94675 e.occo
2.952 4011
2.966 4.126666
2.973 4.26
2.980 4.3
2.981 457
2.98325 4.6895
2.987 46965
2.9969 4.7
3.001 4 .7175
3.0235 4.7245
3.045 4.7315
3 .049 4.765
3.053 4.89
3.062 OOסס.5

HIS7 5. 13125
3.074 5.139585
3.1125 5.147917
3.126 5.164583
3_137 5.348400
3.13975 5 .426636
3.1435 5.436636
3.144 5.456
3.145 5.4675
3 .151 5.4990
3_1!>45 5.5065
3.158 5.515
3.1585 5.5215
3.1615 5.544
3.1625 5.5515
3.166 5.559
3.16975 5.5665
3.177 5.574
3.181 5.5815
3.1825 5.589
3.16415 5.604
3.1885 5.619
3.2035 5.6115
3.20725 5.6265
3.2105 5 .6415
3.2165 5.671 5
3.2175 5.&15
3.2315 5.680
3.23275 5.695
3.2365 5.7
3.23775 5 .7105
3.23n5 5 .733333
3.2385 5.8968
3.238875 6.155
3.23925 6.210
3.24 6 .321458
3.24025 6.380833
3.2405 6.427063
3.241 6.45
3.2425 6.47
3.244 6. 4711
3.248875 6510
3.24975 8:537
3. 4975 6.567
3.2515 6.582
3_255 8.812
3.256125 6 .6645
3.25llll25 6 .673
3.261 6 .693
3.261125 6.123
3.268625 6.7305
3.271125 6 .738
3.273625 6 .7512!1
3.276125
3.3
3.3345

2.2395MC
2.24075
2241
2.246
2.2475
2.2925
2.2975
2.320
2.326
2.32625
a.aeeee
2.3525
2.35256
' .360
2.374
2.375
2.38725
' .300
2.396875
2 .42
2.4375
2.44275
2.4495
2.45
2.4585
2.46125
2.482
a...,.,
2,51375

'"2.581

''''2.6245
2.618
2.62825
2 .63312!1

'0392.83515
e.eoee,....
2 .647
2 .6!I015O
2.6545
2.65825
a.eec
2.662
2.66575
a.eeee
2.677
2.68075
2.681
2.6845
2.68825
2.69575,.,
'702
2.704
2.11075
2.715
2 .716
2.723

'''''2.7315
2.13225
2.732625
2.733
2.131
2.73975
2.742125
2.1425
2.744
2.7445
2.74415
2.746875
2.751
2.754
2.75525
2 .762375
2.7135
2_776625
,.,8
2.614
2.817

'''''..."
'"

19.2 KC
31.5
31.35
49.710
zo
81.9
se

'""0
285.714

'"720
I .OOOOMC

'''''1.3047...
...55
r.eeseoo
U
1.76375
1.nl25
1.ml25
1.18615
1.80224
1.61875
1.645125
1.84375
1.645625
1.84575
1.646
1.6425
1.64975
1.8575
1.906125
1.925
1.927
1.932

''''i.ses
1.9942
1.995975
1.964750,."""
Z.0285
2.05975
2.126175
2 .12795
2.1315
2.133215
2.13505
2.136825
2.1425
2.144625
2.14675
2.148875
2.151
2 .153125
2 .15315
2.155
2.15525
2.157375
2.1595
2.16375
2.165875
2.110125
2.11225
2.174375
2.1765
2.17925
2.16475
2.18575
2.194125
2.207063
2.206313
' .209563
2.210812
2 .210813
2.212063
2.214562
2.214563
2 .215625
2.211938
2.21975
2.222125
a.zaaes
2.22675
2.22875
2.23725

$ 5.40
5.15
3.55

10.20
10.00
,.00...•."

"00
10.37

e."....."

ONLY S1U5

MODEl 618B
3.8 to 7.6 GHz
only $499.99

A Model 5299.00

MODEL 612A
450 10 1230 MHz

.1uv 10 .5uv Inlo 50 ohms
ONLY $499.ltlI

302A. wilh. 297A
Wa.,. A,.. ryzer and Sweep Oft.,.

20 HZ to 50 kHz
5799.00

HEWLETT PACKARD
Model 140A Oscilloscope
W/1402A, 1400A $495.00
(also available 1415A $300)

300 MHZ i eee MIN.
17.5dB MAX.
SO MHZ 0 10 _ 1dB from 300 MHZ
24 ,oilS DC al 220ma MAX

MODEl 616B/A
1.8 to 4.2 GHz
only 5399.00

MODEL 683C
2104GHZ

ONLY 5299.00

MODEl62OA
7tol1GHz:
.223Y 10 1u.,.

$699.99

CIRCUIT BOARD DRILL BITS
Size Prlca Size Price
35 52.15 58 51.85
42 52.1 5 59 51.85
47 52.15 60 51.85
49 52.15 61 51.85
50 $2.15 82 $1 .85
51 52.15 63 51.85
52 52.15 64 51 .85
53 $1.85 65 $1.85
54 51.85 66 51.90
55 51.85 1.25 mm $1.85
56 51.85 1.45 mm 51.85
57 $1.85 3.20 mm 53.58

INTEGRATED CIRCUITS
$ 2.00 MC1460R

8.90 MC1 0463R
2.05 MCl 469R
1.50 MC1560G

12.40 MC1M3R
5.31 MCl568L
8.15 MC15llOG
3.82 MC6800P
8.95 MC68B21P
8.95 4116-200NS
3.95 TMS4080
6.95 TMS4024

29.95 l702A

Volt-oe

TAW BROADBAND AMPLIFIER MODEL CAlll SB
FreqUlncy response 40 10 300 MHZ
Gain

MODEl4ooDR
Vacuum tube voltmeler

$79.95

TEKTRONIX
585A Oscil loscope
with 82 dual trace plug·ln
DC·l 00 MHz: 5800.00

MODEl606A
50 kHz: 10 85 MHz:

.1mV to 3V Inlo 50 ohm s
51,000.00

TEKTRONI X
IL30 Speclrum Anal yz:ar plug-In
925MHz·10.25GHz $199.00

MODEL TS510ru HP608D
10 MHz: to 420 MHz

.1V to .5V
5399.95

MC13Q3L
MC10461R
MC10469G
MC1550G
MClseM
MC156llG
MC1589f'!

""""'P"C0820P

'''38080.
steen
2716n

"... Rude, Se rvice-Sell tJlIQe '95 171



S12.'S
n,n

our Bft' 5.11...
your 8ft1 Oeal

- CLOCK KITS

FM MINI MIKE KIT
A supe' h.gh p., .o,....nc. r ...
.."e",IS m.ke k'I ' Tran,g.m,I$' .tat>l.
Slgn.1 UP 10 300 ya,'" w,m " C@fl'
t,ona l auoOCl qua Illy by meanl 0 1 'II
bmll In "'''CI'.,I ...... K'I ,nclu<:les
e....... ,ke 01>-011 I ",,'e" . • nl.nnl
b"I"'Vand super ,nll'uel,onl Th..
.. "''' ~ne51 unot a••~.tQ

r "ll-3 k,I
r ... -3 ", " ec:l and lelled

Try your nan" at b<..lel,n9 Ih. ,'''.., loo'''~

cloc' on In........'" lIS saM "n,"" a_zed
.I"...",u'" C."" 1001<1 9'''at an""",.." , .,t"",.. . ~ , .

LEOd'9'" poovl(le all'9hly •.,a"ab'" ",splay Th, a
eomplel. ' ,1. no • • lIas n-oed .nd " on,." ,.. ,·2
"""IS .0 u ..mb~ "'our CflOOC" 01 ea.. '0",,'"
.rlve'. gOld. bronze blaCk blue (SQ&CIly)
CloCk k'l , 12 ;24 hou•. DC-S sn.• s
Cloe k "',Ih Ic m'n 10 " me ' 12 2' hou'

DC·l0 21.'5
#>.Iarm cloc ', 12 hou' only. DC·8 24 ,115
12V DC ca , Cloc k, DC·7 27,'5
Fo. .." e~ a" o lelleel c locks aelel SIO 00 10 " I O"C"

12152 .0 0
lo, n ,oo

SIREN KIT
~'OCIuc•• up...." ono <Iow~w"d

... '1 Cn. ..Cl""'''C 01. PO"ce$I 'M
5 Wpea , ,ud,o ou 'ou i. , u,,"on 3·' 5
.o~•. ,,_ 3-'5 o/Im _ .....
Cnmp"". " , 5"'-3 12.95

POWER SUPPLY KIT~
e-_ Iropla '''9''' '!
\Mad _, ....1'QIy ...0- . ~_ v,'''' ''''' (; 10 " •
,,,,,"', 200 .... ..., .. 5V., ,
#>._ E_c_. lOiId ' ''9-'Ia...""

g_ " '.."ng 'nd .....11 ..' " Lnl
rr.n.lo'm.... '''<lUll" 6".N {o I •
.nd N VC T
Comp.... ,~ , PS·3LT S• .• 5

SUPER SLEUTH~'.__...-
""""'" _" _ P'"
uP' con droo" 15_'
G,..,lot_ong!>aby ._"..
__.. _ "... r ..- 2
W ....1""_. ' 1 610 ' S-._.·.S_ ..
e-. ,. 8 9 15n

OP·AMP SPECIAL
7., mon, d'P
S t-FE T m,n, <l'P 1., type

VIDEO TERMINAL

30 Walt 2 mlr PWR AMP
S.mp", Class C power . ...1' tealu' ,," B ro me-s po..",
ga,n I W ,n 1o" out 2 ,n lor 1Soul. • W ,n to, 30 oul
"IIa. ou tputo l3S W ,ncred.bl• • aIU8 , complel" .. ,Ih
. 11 p.r IS. Ie. c and T·R ' ''lay
PA·l , 3O W .,.., p kll
lA_I. AF ...n...d ' .A '''.ykll

CALENDAR ALARM CLOCK

A.Com~Iely M1,·(;(.,,,.,ned. tUlnd.Ione.noeo let
monel card Aequ"" only an ASCN kaybovd and TV
aet to bec_. cOfnl)let. _ na1 urwt . T.... uni ls
.....;1_. comn>on Ie.t..".. _ .,;ngle SV supply;
XTAl controlled aync: .nd lNoud ,.tH (to 96(0).
comQlale COft'II)UIef and keytlOard con1rOl 0 ' e...
Panty_control ancl doa;Jlay~_~..tH _ ASCII pi... per_ _aoytlOar<l in put The
321' is 32 e ..... I>y 16 _ . 2 p.agn _ memor,
dump Ieature The &..tl' • &..t Ch.- I>y l' ...... ..."
IICroIIng. c_ (opnon-,) Olnd ....
A5-232 and 20ma loop ,n""'",,, on ~r<l KrU
"",1'- .c>cl<-'A and torftI)IeI. docu..-tII\>Ot1
AE 321'. tertnlnaI card 1141.15
RE 5416. Ie,,","al card lIt.n
Lower C_~n. ~ " only 13.15
~'SUt:>9'Y Kit 1• .15
Video IAF ......,.,..tor.vo-r ' .15
Assembled , Malad un"•. add 1-0.00

The Clocl< th., I \lot ,t .11. 6- S" LEDI. I 2 2~ hou"
snooze 2' hou, al"m, • yea, calendar, ballery
bac kup, and 1011 more The su per 700, ch ,p io used
S "e S. h2 ,nChllS
Complete k'l , In. c . se (nOI a. a ll able)
DC·9 S34.95

527.95
' ,50

nz,1S
nus
un

~O~CODER Ii£j' c.
_-=_on ~
...... PC bOardF.,,,,,.. .oD-SOOO
HZ ""u.,"'" ..nge .ra
i'O .....n pal. ""',ge 'eg<daloon. ';6 1
OC use'u' lot ,,,,,,,,n·.,,,. de<:odmg
,.... 1><>'. ""lee'''''' FSK. elc Can
..so be u_ as a I""'" ''''''' 8<> _
c~ Fl unl On 5 10 '2 vo••
ComP.... . '1 TO-I $S.U

VIOEO MODULATOR KIT
eo.-... any TV 10.-0 """""'"s..-_.I.....- ....... eh .~

A.... "" 5-'5V au.- 51lf _
"'11"'11 &n._ on "'" """"...e--.u VD-l SAt!

WHISPER LIGHT KIT
An ,n..,.."ng , ~, . ",.n m,. e P"' ""
UP lo<J""" InO con••"ts IMm 10
hghl The loude, Ih" ' o<J nd 'he
~"9n,., Ih" hgh' Campl. ",iI' ...11·
Con'.,n"; ,nc: luoes m,'''. 'u~ on
1 ' OV#>.C eonl'ois UO '0 :)00 "aM
rn", .... . ,. WI. 1 $4.95

'22.noufcloc.",.t>ea.,",,,1 pIa!t,e c .... le.h"..... I;
lum!X>REO LEOS. "'9" accuracy(lm,,, mo) asy 3
."'. noQl<up, ",splay bl.nks " '11'1 '9M,on, .!'Id p'"
,"strUCl lons Ophona l d ,mmer a"tomal'U' I, ad justs
d,spla, 10 ,mo",,,1 hgnl level
OC·l1 cIoC. ...'th mig o•• chlt
OM· ' d,mmPI adapter

hl"n<l th" ,ange 01 you,
counl'" 10 600 mHl WO"'"
""I h any Counle' Inclu~ 2
lran5Ollo, pr.·amp 10 9'1/& supe, _nl , Iypocal"" 20
mv . 1 150 ml-1> Spec,,.,. .. 10 or .. 100 ' 41'0
PS-IB. 600 1> preso;aler
~S- I 8K 6no , ",,,,,,alet' k,I

CAR
CLOCK

Under dash
car clock

PRESCALER

The UN·KIT, only
5 ,00de. connec tions
HIOf,fS a s~per loo k, n9 rugged and .cc""t••ul0
c loc k ",hOC" .. a snap 10 bu"d an<;! ,n$l." Cloc _....,.........,1 os campier..., flMmt>le'd-yOU only sol<:lel'
3 ..,," an<! 2 , ...ttll" ta _es 'bOut 15 ",,,,,,,,"'
~., '5 !)r'ght Il'een ,rn a.,TomatlC t>r"oghtneu
c ont,oI photoe .........ssu yOU 01 iI "19""1 ,.a<I_
<l.""",~ day or nog'" Co~ '" ...,... "".... an_
OG"''' alum....."" <:a'ie ... noel> C"n l>f .,,,,I>@(! 5
,"'••'.", ..ays U$I(I!I 2 ..~ lip" ceeee ot .._
1)1";0 or IlOI(1 C_ ( WOOC Jly)

DC·J "" . 12 hour I"""al
oc·;) ..."ed and "Sled
11 IN iI\C a<lapl",

LED BLlNKY KIT
#>. g'"" "",nllon '1""'" ",h,ch alt",·
n.", 'y I'..h" 21~mbo LED. U...
10 ' nama ~'dges. :""llono. wa, n,ng
pan". "ghlS ."ym,ng ' Rtlnl"" 3 10
15'0'"
Cn", ,~, • • " Bl I

COlOR ORG ' .. USIC UGHTS
see ..." .... eo a" vpO 3 _ .....,
log"" 110<: '" "",n ...US!C One Iognl
''''10... . ono lot ''''' ....'Hlnge and
ono I", the "";Inl Eacn Cn.n....
"",,,,,,,,"Iy aGt"5la",,, ,nd "'.."
up '0 300W c;.u, to.- P'''08O boon"
..."IOt . Ma clubs and m",,,
ComP"" " I "'L· I $7.'5

FM WIRELESS MIKE KIT

"_upI03OO' ~10 any r u tk'........,

,- - any rypa '"
_. Ruttt. "" 3 10 'N
'_..101 ·2__ ........., "'_01.
r I • • SZ ItS r........ $<I.as

172



• l Inear Converter l or SSB. CWo FM. elC.
• A Iract lon 01 the price 01 o ther unlls
• 2W p.e.p, output wit h 1 mW drive
• U... low power tap on exciler or aUenI,Jator pad
• Eaay to align ....ilh bI,Jilt· in test polnls
• Link wil h VHF RX converter lor transcelve

KIT ONLY $69.95

• .... f' • •"r-,: ,~ .. '. ~- ... , , -..
:J,!ii.N ..._
~. ..• , • r--
T!.J ' j ~ - • •

~ . • ' I". . .. . .
" !l . ' .
~,~ . • , " I"

.. - 'I •

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

New gene..lion
More aensiti""
Mor.~ive

U.... ~lal litt8f'l

Smaller
Eally 10 align

R75A Kil l or mcmtoe or wealher ee tenne ' ''Nice.
·6OdB at :t 30 KHz $89.95

A7 !58 Kil tor normal nblm service. -6OdB at :t17KHz,
·BOd8 at :!: 25 KHz 17495

R7 !5C Killot repeater ""Nice. -60dB.l:t 14 KHz.
-60dB at :t 22 KHz. . . ...•. .•...... .. ........ • .. $84.95

A7 !5D Kil tor~~ channel operaliQn. Uses 8 pole crylrtal
1II111f! -BOdS el :t 9 KHz. -1ClOdB al:*: 15KHz. .. 199.95

VHF
KIT

STILL
ONLY

$34.95

MODEL RF RANGE OUTPUT RANGE

C" 28-32 M Hz 144·1 48
COO 50-52 28·30
C50·2 50-52 144-148
C144 144·1 46 28·30
C145 145"47 28·30
C146 146"48 28·30
C146 ' 44" 48 26·28
C220 220-222 28·30
C220-2 220-222 ,44,146
e l l a Any 2 MHz at 26-28

Airc..fl Band or 28-30
C l l o-ELT 121.5(121 .61 C8Chan9(ln

OUTPUT (M Hz)INPUT (M HzIMODEL

DEALER INQUIRIES INVITED

R70 VHF AeceNM kit lot 10M. 6104. 2M . 220 MH z ot
adjacent commercial bandS 174.95
ODtional xlal filtet' lor 100d8adjacenl channel . • . S10.00

Specilybend: 10M.6M. 2M, or220 MHz. Mayal8obltuseo:l
on adjacent commetcial beoos. Use 2M "".-..on lor
137104Hz WX uletIi1e.

65A MOUl RD'HllTON, NY 14468

. :. \ .. ,~ -;....
, I'N· f ' :' . ~,. .- ,. ,."..

• Commercial grade design
• Easy to bllild & align
• 10 or l 00dB selectivity optiona
• La.... syslem COSI
• Compar1mentized shielding

R90 UHF AeeeiYflr kit lor any 2M Hz segm t of 380 10
520 MHz band $89.95

UHF
KIT

ONLY
$34.95

'~30
'~30
144·146
61 .25
6 1.25

OUTPUT RANGERF RANGE

432-434
435-431
432-436
421 .25
439.25

(Sf.nd 4 IRe' , lor oveneoo moil in9)

Call o r Write to Get

FREE 1979 CATALOG
W Ith Complete Details

khan. 8M. 2W Kil _ $49.95
khan. 2M. 2W Kit ....•....... ... . . $49.95
&chan. 220 MHz. 1V.W Kit ...•..... $49.95
11'Cha..... 450 MHz. 2QOmW KIt .. ... 549.95

FI,J ny Shie lded designs
DOI,Jble tuned circuits l or spurlo I,Ja auppres sion
Easy 10 align ....ith bu lll·ln teat aids

See our Complete Line of

VHF & UHF LinearPA's

T","5O
T50-15O
T50-220
T"'{nO

• Use as linear or clasa C PA
• For use ....Ith SSB Xmlg eon""n e... FM Excilers. elc .

LPA 2·15 VHF P.... 2W Inl15·2OW 01.11. Solid-slale Ur
s....ltching. Kit only ....•.............. .. ... . _. . . $59.95

LPA2-45 VHF P.... 2W ln/4()-45WOI.It.Ganalso beI,Jsed
with 8-10W dnve. Kit price $109.95

LPA 4·10 UHF P.... 20l>5O(lmW i1'>/6 · 1OWOI,JI.Klt price
on ly .. .... .. , $79 .95

so-sa
220-222
222'224 (~222)

1«·146
145-147
144·1 48
so-sa
220-222 MODEL

(;432·2
(;432·5
C432-4
C432-1
C432-9

P8 Kit $tO.95
Specil'y band when ()f"~'lQ

$18.95
$34.95

'~30

'~30
28-30 (26-28)
'~30
'~30
26-28
1«·1 46
1«·146

IT'S EASY TO ORDER!
• Write or phone 7 16-392'9430
(Elec tro nic answerin9 service eve nings & weekends)

• Use Credit Card . UPS COD. Check. Money Order

• Add 5 2.00 sh ipping & handl in9 per order

P15 Kit
P35 W Ired

P9 Kit $12 .95
P14 Wired $24.95
Spedfy band when ordering

>M.'
XV,",
>M·3
>M~

>M~

>M~

>M.'
>M~

• DeII,J.e vhl model lor applica tions ....h..re space
permit. • 11'0" x 3" • Models avai lable 10 cover any
4 MHz bend in H.e 26 to 230 MHz range • 12 vee
• 2 flages • Ideal l or OSCAR • 20 dB p in

• M " >ia l I,J"'vt>f model lothghl stWOes-S1zeonly l'o • 2 ~
• ~ ....iIatIle 10cover any 4 MHz bend in the ..nge
2010230 MHz • 20 db gain • 12 Vdc;

• Cove....ny 6 MHz ba nd in UHF range 01 380 to
5 20 M Hz • 20 dB gain • 2 stag es • 12 Vdc

.... H13 173
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ADD S5

FOR

250NS!

ASSEMBLED AND FULLY
BURNED IN ADO $30

Blank PC B08.d wl Documenl al ,on
$29.95

Low Prollie Socket Set . 13.50
Support IC'S ITTL & Regulato.s)

$9.75
Bypass CAP's (D,sc & Tanlalumsl .••...

$4.50

Addressable on 16K Boundaries
Uses 2114 Static Ram
Runs at Ful l Speed
Double sided PC Board . Solder
mask and silk screened layout.
Gold fingers .

5. All Parts and Sockets included
6. Low Power: Under 2 Amps

Typical

ORIGINALLY PRICED AT $429 each!

16K STATIC RAM SS-50 BUSS

KIT FEATURES: 1.
2.
3.
4.FOR SWTPC

6800 BUSS!

BLANK PC BOARD- 533 COMPLETE SOCKET SET-$12
SUPPORT IC'S AND CAPS-$19.95

PROC. TECH . QUITS THE MICROPROCESSOR BUSINE SS!

FACTORY CLOSE OUT· SPECIAL PURCHASE!
#16KRA

. ,
~I
y .
if

ASSEMBLED AND
TESTED· $30

FULLY STATlC
AT DYNAMIC PRICES

(450 NS RAMS!)

Thousands of computer systems rely on th is rugged . work
horse. RAM board. Designed for error-free, NO HASSLE.
systems use.
KIT FEATURES:

We pu rchased the remaining inventory of PT's popular
16K Ram Board when they recent ly c losed th eir p lant.
Don 't 'miss the boat! These are brand new, ful ly tested.
ASSEMBLED and ready to go. All are sold with our
standard 90 day limited warranty!!

72 Page Full Manual. Included Free!

16K S-100 Dynamic Ram Board .. $149.95

OUR
BEST

SELLING
KITl

ASSEMBLED
AND FULLY TESTED

ADD $25

16K STATIC RAM KIT-S 100 BUSS

Z-80 PROGRAMMING MANUAL
By MOSTEK, or Z ILOG The mOSI detailed explanation
ever o n the work ing 01 the Z-80 CPU CHIPS. At least
one tun page o n each o f the 158 Z-BO mstrucnons. A
M UST reference manual l o r any user 01 the Z-8Q, 300
pages. Just o ff the press. $12.95

NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE SUPPLIERS OF CPM SOFTWARE.

NEW! G.I. COMPUTER SOUND CHIP
AY3·8910. As teatureo in July, 1979 BYTE' A fanta st ically
powertut Sound & M usic Generator. Perfect for use with any 8 Bit
M icroprocessor. Con tains: 3 Tone Channel. No ise Generator. 3
Channels of Amplitude Control . 16 Bit Envelope Period Contro l,
2-8 Bit Pa rallel 1/0 . 3 D to A Converters, plus much more' All in
one 40 Pin DIP . Su per easy to interface to the 5-100 or other
busses.
SPECIAL OFFER: $14.95 each Add $3 for 64 page Data Manual.

In,tilll Slotk ""V hm,ted F IRS T COIolE FIRST SERVED'

PRICE CUT!

FULLY
STATIC. AT

DYNAMIC PRICES

..........................................................................................\ ..........................•••.•..........•.•...••.........•......•.••.•.•....•...........•• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. . : .
• ,~,,:,~,, :: : : : : : : : : : t : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : t : : : : : : : : : t : : : : : e : : : : : t : t : : : e : : t : • : : r,:~.:.

• '0 ' "•...: ....
••••.. 16K EPROM CARD-S 100 BUSS 8K LOW POWER RAM KIT-S 100 BUSS ..•,••••• -, . 0

I::::: 250 NS SALE!••.... $59.95•••••••••••••••••. KIT••••••••••••......
••••••••••••:•....

•••••••••••••••••••••••••••••••••••......••••••
i···..••••••••••••••••••••••:••...

•••••••••••:••...•••••

I
·:::::.....

••••••••••

I:::::~:::::!'~~~~~~~~~~=::===::=~~=:§§j~~~~=~=( ...... ;::====:;::;;;=~;:: ;::;~;:;:::;:;:;c;:;:"":;;::::;:""::;;;:;:;:;;::;;====~ .•••••:•.........
••••••......
i···..•••••...........
:•.........••••••••••••••••••:.....

•••••••••••••••••
•••••• WHY THE 211. R..... CHIP?•••••• I<lT FE"'TURES
•••••• W. '..I'!>e2' U .. ~I De '!>ene.' '''''''''ry ",_" 1 ,,""'..NtlIe .. '''''' WIl."'" 41< 1l'<IC"'

:

..... R.. t,l tn,p 4'.... ' ... 2102 " ••1 Tn" m..... p"'te, 2 0'" BO"RD B""' K SElECT CottU,try
••••• """boh'V, .nO qu."'y "" II .11 be gOOd' "'".1. I.he IC.omemta S"""""') "" 1""" up '0 512K on

•••••• 2114,.FULlVST...HC' W.'... 'n.0"Ir>e O NH 10""

i
"'·V10 go on ,ne s-1oo Bu..' W. ·•• '" n.,rO,ne 3 Usea 21U {4~SI 4K SIITic R, mo

::::: " O RROR 010""'" , boou ' oom. Dyn.m't Ram 4 0"' BO ARD S ElECTIIBLEW lIlT ST IIT ES
..... BoardO n,,,ng Tfouble ...,Tn DMII ond FLOPPV 5 Dou b'. 0'<lO <I PC Boar<l , ...,Tn $0 1<1•• mas' on<!

:

••••• DISC DRIVES Wno nMd' ,n.... . ,nd. o f ", . oc,••ned Illvoul Gold p ia''''' con'''''' long...
p ' o b l.ms? And finolly.•••n among otr>er 4K 6 11 11 od<lf." .nd <I.'al ,ne. lu lly t:>u fl••""

• ::::: S" T'C RAt,l'. ,ne 2" . ".nOS """ "'01 1111 4K O'""C 7 K,' ,nt ' ud.. Al l pa,ts I n <l SOC• • "

i
..... Rlmo .,.. Cf.... ' . " ftQu' l' Som.. 0 ' ' h. o'"e' 4K . ~ P".."' TOM .. ",mper"" '0 P'''' 61
• n••• Cloc:kO'C! t n'P...,.b'.hn....," • • "OU.l'm'ng 9 LOW POWE R uMe< 2amps TVPICAll.om In.
• :... ",.""""" "'" .. c•• 1eftl .0 Dyn.mo<: RAIol. Some 06 VOII B.....

•••::: of QU' COtnfl'"l"o<' ' 611 t>o..d' ..... '_·'flcky·· 10 B'ank PC Boa.a .,." De p<>pulll"", ...nv...... ""'otn Bul "'" u" T". 21' 4 .. tn.O"'lY109'.... .....~,,,!e 0' 4K

:

••••• CI'OC" too .'fOUbl.... ' .....trlOgl'ollor"'''d oes.gn

..... BLANK PC BOARD W/DATA-$33·i::::: LOW PROfiLE SOCKET SET- $12 ASSEMBLED a TESTED- ADO 530

...... ~~s:u::P:P:O:R=.T:l:C=..S~&::C::A~P~S~=."~.::. 95~~~~2::1::1::.~R~A::M=..:S=::&~F::O::R=se:.::.:..'::;:::::..'::========================:::~•••••••••••••••••
i·····......
•••••••••••:•....•••••..............................••••••:•....•••••......••••••••••••••••••••••••••••••••••••••••••••.... ....•••••• ••••••.... ...,••.... ...,...... ....

:.::::: 0 igital Research: Computers TER"S, Add 50C pas'a!!...... I'~V b~l~nc.. Q'llt'rsun<lro S' S~dd 15C hand',ng ::: :

:

. . . .. (OF TEXAS) "'0 COD W.. ~CC"fl' V ..a Ma.,,,rCb,,'g... and Am""C<1n E.fI'.... CMOS Tt". ::::
RI'$ ad<l 5'" Ta . Fn''''\ln n,(1..,. {" .c"p' Canada a<l<1 ~oo.- P &" 90 D<Iy M"n<')'

.::~:.:.~O. Box 401565 • GARLAND, TEXAS 75040. (214) 271-2461 R"C k (;",,'an lf'f' on att ,,,'n,, ::: ; :

••• ••• • • •.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . .. " .. ................................................................................................ ,
·1

..•..••••.•••.•.••••••.•••••••••••..•••••••••••••••..••.•.••••••.•••..••.••.•.• ••..••.•. ~ ••.................................................................................................................................................................................



self
plus

size,
d ig its

#MA6008

FEATURES,
• FOUR JUMBO 'h INCH LED DISPLAYS
• 24 HR REAL TIME FORMAT
.. 24 HA ALARM SIGNAL OUTPUT
.. 50 OR 60 HZ OPERATION
.. LED BRIGHTNESS CONTROL
.. POWER FAILURE INDICATOR
• SLEEP & SNOOZE TIMERS
• DIRECT LED DRIVE (LOW RFI )
• COMES WITH FULL DATA

-

MFGR's CLOSEOUT
LIMITED QTY.

MANUFACTURER'S CLOSEOUT!

COMPARE AT UP TO TWICE
OUR PRICE!

$495
REG. '9.95

ADD $1.95 FOR
AC XFM R

PERFECT FOR USE
WITH A TIMEBASE,

each
99

INCLUDES CRYSTAL TIMEBASE!
WORKS ON 12 VDC!

NATIONAL SEMICONDUCTOR MILITARY TIME FORMAT!

JUMBO CLOCK MODULE

Originally used by HYGAIN to indicate time and
channel on an expensive C.B . Min i
contained module. Not a Kit. Four
flashing indicator for seconds. Includes MM5369
and 3.58 MHZ crystal for supe r accurate time base.
With hookup data .

,.---- - ------

$

•• ••

" 0 '

-' 0'

••••

•••
" 0 '

~-

~..~-

~..
~..
~
~-

" 0 '
••••

•••

•••

•••

,•..
•••
•••

•••

•••
•••

•••

,...

••••
••••••••................
••••••••••••,•..,...

··nmm···············.....•
..~\l • : .:::::::::::::::-::::-::.,.* t •••• : •• : •...·t······························!·!···f!.. ~~ ., .

:[!:' NATIONAL SEMICONDUCTOR
••••

:::: CAR CLOCK MODULE••••••••••••....
••••

,•..

....

...
••••.........
•• ••
•• ••
•• ••...
••••
•••

\

. .. .
", ....•,OM $2.99

••. 5% x 10% In. 120 VAC, 120 WATTS. Made of 1/4 In. tempered plate glass
::: with Ni-Chrome heating element laminated to back. Element size is 4 't. x 9';'
••0 Inches. Double protected by T I KLIXON Thermostat and two thermal fuses ....
••. Each also has neo n ready light.
::: Besides the obvious use as a bun warmer, food warmer, coffee warmer, glue
::: warmer, etc., our tests show this plate to be an excellent warmer for ferric
••. chloride solution used in etching PC Boards by hobbyists. Typically
••. increases etching efficiency by 300% over room temperature.

Non-Submersible.

••••

..................



SPECTRONICS. INC.
1009 Garfield St.. Oak Par., illinois· 60304

(312) 848-6777

DIPOLES,ROTORS,

ACCESSORIES
At Wareho!lse-To-l'all Sav ings

Famous "W2AU" Ba'un

MOO:~ 1:1 51495
MOOEl U

~~~y~~~~~~~~~~~~~~~~~~?

.:- ESTIMATED WEIGHT CODING .;...., . . . ...
: A ter the prtee of eac h ,tem you will find a :••. . . . y;. ",tie', '.e.. 19,9!i •. To make ,t easte, to f,g . •••
.:: u'e shipping co s ts, tflese I""",s ind icat e .;
.:. lhe a pp' o. imate wei g ht of tfle ite m as .:.
.;. loliows' .:•
•:• • . Less m a n 1 Ib I. 20-30 Ibs .:.
-:- b. 1·3 Ibs, d. 7·10 Ibs. 11 . 30-40 Ibs . •;.
::: c.~.l; Ibs. . . 10-20 res fl. ~0·50 Ibs. :~

.:. * will be sent truck co llect. .:.
-:..:..:- -:..:..:..:..:..;..:..:'.:..:..:..:..:..:..:..:..:..:..:'':'

DIPOLE HEADQUARTERS
CABLE

8U FOAM, hi dens braid 50 fl. $11.95 C
8U FOAM, hi dens braid 100 ft 22.00 e
RG58A1U st randed center 50 tt 6.95 c
RG58A1U stranded center 100 II 9.95 d
R058 3 It wlPl259 each end 3.35 b
RG58 5 It w/Pl259 each end 4.39 b
RG58 50 It wlP L259 each end 9.95 c

I, ~IMO L (S f Ull 1 !II' PI P AMDl HIM SOMI. B r.>-d ·e,"d.~ 3 10 40 Me
1 HEt~ TVI PID8 LI MS el ~''','' "~ C.,. ( ,", ~>d"l tO"
3. NOli' All SII INU SS SUEt HUOWUE, S0239 Oo,b l, S','" PI OI M
I. I MP~O IIS f iB ~AlIO By R,ou<tng C." L,", Pd U~
S. ~ L PtltE S CEMII R I~ S ULA IO~ l'i,t_, I, nd, Anl••n> Pull ot O"r I;I)(j t b•.
6. BU ILI·IN L1G H T ~ INC IR~I SIEI . Hoi" P,' lecT Balun _ eo,ld AI<O S...

Y'" V"u.o'. Co"
J. 8UI IT·IN H A~ G · U P HDOK 1,,,1101 In" rto, V. ... l.!ulh Doncl Ani''''',

n,p. ,", Bum""~ O",~,

NOll' 811N. USED BT su 8AINtH ES .Of THE UI . UMI O fDRClS, fU.,
MCI. CII , CANIOIIN DH ( NS( DEPT. PLUS IH O USI~ DS OF HI MI I HI
lI'oU D DYU

Corn" ,ft 2 ..od,I•. 1. 1 ...I< ~<I 50 " Jl .~.. ,,101" "1 ~,.. 1,",1t. l<Il
" IS o~,. b.I,,,,,d I"d I I ,.o d,1 ...l, b" SO or Jl o~," .oII.I••" dI"" ""I to 100 01 300 ol m bOl."" d lo,~

Model 1:1 .. 114-95 Model 4:1... ...... 11495

COPPER WIRE
#14 stranded, 100 II scoot. 5.95 c
#14 ecndcoooer enameled 100' 5.95 c

-,"'.••.,.

CONNECTORS
Pl259UHF male, 2 per pkg 1.59a
S0239 UHF female chassis mt 69 a
UG175 Adapts R058 10 Pl 259, pkg 2 59 a
UG176 Ada pts R059 10 Pl259, pkg 2 59 a
Pl258 UHF double female 99 a
OM·SP UHF do uble male 1.69 a
M359 90 deg UHF elbow conn 2.10 a
UG88U BNG male for R058 1.49 a
1094 BNC female 1.10 a
M3S8 UHF "T" connector 2.95 a
UG255 UHF female to BN G male 3.49 a
UG273 BNG fema le 10 UHF mate 2.45 a

INSULATORS
E99 Ins, porcela in per pair 99 a
DOG BONE, porcelain set of 3 1.25 a
HY GAIN #155 center insu lator 5.95 b
HY GAIN Cycolac end ins per pair 3.95 b
MOSLEY di pole center Insulator 5.75 a

WHEN ORDERING FROM
SPECTRONICS, REMEMBER:
All PRICES are subject 10 change
without notice. When any item carries
a special sale price lo wer than shown
in the catalog , you will automatically
receive a refund if you overpaid with
your order.
C.O.D. ORDERS require payment to be
made by cash, certif ied check, or
money order only. We will gladly quote
you the exact amount thallhe delivery
man will ask for.
SHIPPING CHARGES must be added
to your order. Please refer to the chart
on the order blank page and add to your
total.
All ORDERS sent F.O.B. Oak Park,
Illinois.

HOT TRIPODS

• Galvanized steel.
• lag Screws Incl.
• UPS ShIppable.

HDT-10KD 10' t ripod, hvy dul y $49.95 9
HDT·5 5' tripod, galvanized 24.95 f
HDT-3 3' tr ipod, galvan ized 15.95 c
ST·SN Stain less chimney mt (pair) . . 17.50 c
PFM71 Hvy duty self sup roof mt . .... 8.95 c
2791 Guy wire wood screw hooks (3) . . 1.54 a
2751 " t hread x 7'1; ' turnbuckle (3) 3.46 b
287150' #8 alum ground wire 4.35 b
28761 00' #8 alu m ground wire 8.19 c
GND·4CP 4' copper plat ed grnd rod 3.39 c
S·1625P2 '12 ft. x 1 '/~ " mas t 3.95c
A·125·5P 5 ft . x 1 'I. " alum mast. 11 .50 c

,

SOUTH RIVER

A lot of perfo rma nce in a little spoe". on 80/75. 40 ond
20 melers . Only one sell ing ne"ded 101 lu ll band covel·
age--Iow VSWR thfoughout C~n be sel ~l an y lenglh
from 24· 40' ~ n 8017 5 meters, 12-35 on 40 . 6 ·18 on 20 ,
8and change takes les. tho" 0 minUle H~ nd l es 1000
WallS CW, 2000 PEP on ssa Wi,h 50' RG 58/U
COo x $43.9 5

NEW! B&W PORTABLE WHIP ANTENNA

"SLINKY" Dipole Antenna

_ole. <le",,"_.. w"," to ~""'Il_

""""e..I'" "" _"""",~"e"',"_
<enler. ,,"" ""nl'lOt "",tal' a permo
...nt anteoM Tune. t.. ~. 6, to. t5
20 and 40·""' '"' '''''''','' bo_
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40-10HD/A 40/20/1 5/1 0 Mtrs (36) $63.25 c
80-40HD/A 80/40 Mtr bands (69) 61 .25 c
75140HD/A 75/40 Mtr bands (66) 58.75 c
75·10H D/A 75/40/20115/10 Mtr (66) 78.25 c
80·10HD/A 80/40/20115110 Mtr (69) 80.25 c

KLM
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HALF-SIZE FULL PERFORMANCE
Mulli-Band HF Communications Antennas
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LM150K 2M 3db, mob ani wlcab le .. S31.95c
NM0150 2M adapt ant TADfTAE mt .. 27 .10 b
NlA150K 'I," hole, 3d b mo b wlcab le 33.75 c
LMQ-K V~ wave w/cable 136-51 2 MHz . 9.55 b
LM220K 220 MHz, 3d b mob w/cable . 32.00 c
LM440K UHF 5db mob w/cable 30.00 c
MMlM150 2M Mag mt 3db gain ant . . 40.75 d
PO V. wave port and w/PL259 conn .. . 5.25 a

$2]50

Our most popular switch. 6 posillon,
grounds all except selected output circulI.
Can ba mounted on wall, on desk, or almost
anywhere. Good to 150MHz. W I.
2lbs.

3756 position , axial lead, gnd $19.75 a
376 5 poe. PROTAX, gnd pos 19.75 a
550A 5 pos.Harfi al, no gnd ing 17.50 a
550A22 poe, Radial, economy sw 14.95 a
590 5 pes. axia l, panel m1g 18.50 a
590G same as abo ve wlgnd unused . 18.50 a
5922 pes axial , pan el mig 17.25 a

MODEL
595

KLM 144·148·11 2 meie r beam $47.95 c
KLM 144·148·142 meie r beam 65.95 d
KLM 144·148·182 mete r beam 72.95 d
KLM 219·226-7 220 M Hz beam 28.95 b
KLM 219·226·9 220 M Hz beam 29.95 b
KLM 219·226·11220 MHz beam 32.95c
KLM 219·226·14 220 MHz beam 49.95 d
KLM 420·470·6 UHF beam 19.95 b
KLM 420·470·14·UHF beam 31.95 c
STANDARD BAlUNS for abv beams. 24.95 b



SPECTRONICS. INC.

(312) 848-6777

HF & VHF BEAMS

and VERTICALS
At I\'arehouse-To-Yoll Savings

1009 G.,fI.,d Sf., 0.11: Pa,k, III/nol. '

~.., 60304

the antenna
specialists 2M BASE ANT. PACKAGE

HAM tv Rotor wit h cont rol box $149.95 f
T2X Tai ltwister xtra hvy dty 219.951
CD45 Med iu m duty rotor 119.95 f
AR22Xl Light duty rotor 59.95 e
Mast adaptor lor Ham IIIT2X 29.95 d
Sout h Cente r meter kit 3.00 a

TA33 * 3 el tr iband beam 2KW PEP . $189.95
TA33Jr* aere t r iba nd 1KW PEP 149.95.
TA36. 6eletriband2KWPEP 269.95*
Cl33 * 3 ere Classi c 209.95 *
Cl36 * 6 ere Classi c 269.95 *
TA40KR 40mtr ad pt forTA33/36 92.95 e
MPK3 2KW conv kit for TA33Jr 67.65 e

BN86 Ferrite ba lun for 80·1 Omtrs $1 5.95 a
155 Cen ter insu lato r tor doublet. 5.95 a
156 End tneu t. for doublet (pair) 3.95 a
18HT. HyTower aD·10 M vert ical .. 239.95 *
18V Economy 80 t ru 10M vert ical 24.95 c
12AVQ 20-10mtrtrap ver tica l. 39.95 c
14AVQ 40-1 0mt r t rap vertical. , 57.00 d
18AVTlWB ao- tomtr trap vert ical 79.95 d
2BDQ Tra p doub let for 80 & 40mtr 39.95 d
5BDQ Trap doub let fo r ao. tomtre 69.95 e
TH3 Mkll1 * 3 ele 20-10 triband er .. 179.95 *
TH6DXX * 6 ele 20·1 0M tribander.. 239.95 *
TH3 Jr 3 ere t ribander (750W PEP) . . 129.95 e
HVaUAD* 2 elequad20-10 mtrs . 189.95 *
103BA 3 elemen t 10Mtr beam 54.95 e
153BA * 3 elem ent 15mt r beam 79.95
204BA * 4 el ement 20mtr bea m 179.95 *
402BA * 2 element 40 mtr beam 169.95 *
64B * 4 element 6 meter beam 39.95
270 6db fiberglass 2M a ntenna 39.95 e
203 3 element 2 meter yagi. 15.95 b
205 5 element 2 meter yag i. 17.95 c
208 a element 2 meter yag i. 25.95 c
214 14 element 2 meter yag i. 31.95 d

Modl l1 8AVT Iwe
• Automatic band SWitching
• Compllt a l~ sln·Supporting
• Omni_Oiractional Performl nca
Tnrce beefed·up Hy-O t,aps permrt aufO'
matic sw itch ing 5 band capabi lifv, Favor·
ab le LlC rat iO, Top load,ng coi l. Across
the band perlormance with one furn iShed
.ewng toreacn band (10 thru 40), True V.
wave resonance on all bands SWR 01 2 : 1
Of less at band edges. Lowangle radiat,pn
pattern. Extra neavy du ty tapered swaged
seamless aluminum tubing wi th fu ll c«
curmlerence. corrosion reS istant com·
press,on clamps at tubing joints Antenna
can' be mounted w,thout gu'de wries. 25'
n'9n . Weight : 10.7 Ibs

.'. ModeI1 8AVTIWe . . $79.95

VERTI CAL ANTENNAS
»r-: MOOel1 4Ava/w e

. 40 thru 10 met...
• Wide b,nd per10rml nel
• New H ~.a trap.
Sell-SuPPOf\,ng , a'!.tomatic band switching
ve,t ,cal .antenna Omn i·d"ectional perfor
mance. Favorable LlC raUo. High a True
'I. waveresonance on alf ceocs Low ang le
,ao,ation pattern , Taper swagged seam less
aluminum construc tIOn 12" dOUble-g rip
mast b,acket , Fu ff corcumference com·
press ,on clamp. al tub,ng joints. Werght :
821bs
MOOaI 14AVa /We . , $57.00
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$995 "BUCK-BUSTER "
SF-2 ANTENNA

Fits all Hustler deluxe mcoue
mounts, 3/8"x24 base . 5/8"
wave two meters. 3.4 db gain.
SWR at resonance: adj. 10
1.5 : 1 or oener . Bandwidth : 6
MHz, 2: 1 or better SWR. 100
walls max,

$7995 NEW ...T.
VERTICAL

One setting covers 10 , 15 , 20 ,
40M, Space rest ricted or un
limited , you get top signal reo
ports , consistent contacts and
complete cove rage, Add 51h
band with a 75M resona tor,
Use one reeoune . any length ,
Requires no switching or
match ing devices, 151b s.I

SF-2

H.r. 's whet you g.t:
• Cushcraft AR2 Ringo ..-.-.

South River. ,,~
• PFM 71 Roof mount. "
• A1 25·5P 5' alum mast.
• Lag bolts. I :
• SO' au foam coax. I':J.l,.\
• PL259 coax conn. I: ' ~"i,:

$59" ;;" .~
wr. te tos.

F'NCO
The most rugged 6 & 2 meter beams we've
seen yetl!
A 2·10 10 ele. 2M beam $44.95 d
A 2·5 5 ele, 2M beam, 9.5db gain 27.95 c
A 2·2 10 ele, 2M d ua l po larization 46.50 e
A62 6&2M antenna o n o ne boom 74.95 e
A6·5 5 element6M beam, 11db 46.50 e
A6·3 3 ele 8 M beam, 7db gain 30.00 d
A 1 '/. 220M Hz 10 ele, 13.8db 32.95 d

M01 Mo b ile mast $22.95 c
M02 Mob ile ma st 22.95 c
AM10 10 Meter resonator 6.95 b
AM15 15 meter reso nator 7.95 b
AM20 20 Meter resonator 8.95 b
AM4040 Meter resonator 14.95 b
AM75 75 Meter resonator 16.95 b
AM80 aoMeter reso nator 17.95 b
AM10S 10M resonator 2KW PEP 11.95 b
RM15S 15M reso nator 2KW PEP 12.95 b
RM20S 20M resonator 2KW PEP 13.95 b
RM40S 40M resonato r 2KW PEP 16.95 b
AM75S 75M reso nato r 2KW PEP 31.95 b
AM80S BOM resonato r 2KW PEP 31.95 b
CG144 5.2d b 2mt r ant v, x 24 stud 26.95 b
CGT144 Sa me but t runk li p mount 42.95 c
SF2 3d b 2mtr ant 3/, x 24 st ud 9.95 b
SF220 3d b 220M Hz ant 'I. x24 stud . . 11.95 b
4BTV 40-1 0mt r vertical 79.95 e
G6·144 2mt r base ant 6db 79.95 d
BM1 Bumper moun t 3/, x 24 th read 15.95 d
ASS2 Mobi le resonator spring 5.95 a
QD1 Quick d isconnect 3/. x 24 16.95 a

r-i·------·......

AR2 2meter Ringo base ant $24.95 b
ARX2 zmt r Ringo Ranger base ant . . 39.95 c
AR220 220M Hz Rin g o base ant 24.95 b
ARX220 22QMHz Ringo Ranger 39.95 c
AR450 UHF Ringo base ant 24.95 b
ARX450 UHF Ringo Ranger bse ant. 39.95 c
AR66 meier Ringo base ani 36.95 c
ARX2K Adapts 2M Ringo to Ranger. 16.95 b
A147·44 ete 2M FM beam ani 24.95 b
A147·11 11 ere 2M FM beam 36.95 c
A147·20T 10 ale 2M vert/harz twist 62.95 d
A144·7 7 ale 2M CWISSB beam 26.95 c
A144·1111 ale 2M CW/SSB bea m 36.95 d
A144·10T 10 ele Tw ist OSCAR an t 42.95 c
A144·20T 20 ele Tw ist OSCAR an t 62.95 d
A220·7 7 ele 220MHz beam 26.95 c
A220·1111 ere 220MHz beam 34.95 c
A449·6 6 ere UHF FM beam 24.95 c
A449·111 1 ere UHF beam 34.95 c
A432·1111el 432MHz SSB/CW bea m 34.95 c
AFM4D 144·148MHz Fo ur Po le 69.95 c
AFM24D 220MHz Four Po le 64.95 c
AFM44D 435·450MHz Four Po le 64.95 c
ASQ·2 2M Square hertz ant 19.95 b
lAC·1 Coax ligh tni ng arrester. 4.95 a
lAC2· Coax lig htni ng arrester. . . . . . . • 4.95 a
ATB34 * 4 ere20-10mtr beam 219.95*
ATV3 20·10mtr tra p vert ical 49 .95 e
ATV4 40-1 0mtr t rap vertical 69.95 e
ATV5 BO-10mtr t rap vert ic al 89.95 e
A50·3 3 element 6 meter beam 39.95 d
A50·5 5 element 6 meter beam 59.95 e
A2B-3 * 3 element 10 meter beam . . 69.95 *
A432·20T 432MHz 20 ele twist 59.95 d

NEW' ASP·694 V.·Wa••
• Magnetic Antenna

Low profile magnetic antenna with cab le
and connector. Tunable 108-512 MHz.
Can be con verted 10 gain antenna later .
WI.: 3 lbs.
Model ASP·594 . . , . . . .. , .. , $21 .00

2 MTR DUCKIES
o Model HM-4. Has 5 /1 6"·32 thread Fits 0

IMotorola HT's .ICOM IC2 15 and Standard
114 6 ,1." , ., $7.00

Mod,1 HM- S. Same as above. but with
PL·259conneclor , . , $1.00
Mod,l HM-226 . Same. w'th TNC oconee
tor for Wilson 1405 . , , 518.50
Model HM·227. Same, but with BNC con
nec tor termination . , ... . $12.00

'IT Model HM-228 . With F connector lor ~I
Wilson 1402 8. Tempo . . _$11.50

HM·4 HM-S

HM180 zmt r. 3db t ru nk l ip ant $33.50 b
HM179 zmt r. 3db hole mount ant 29.00 b
HM20 2mtr, 3db for marine use 39.00 b
HM176 440M Hz Sdb t runk li p an t 33.00 b
HM175 440MHz 5db hole mou nt ant . 29.00 b
HM224 220MHz 4db t runk lip ant . . . . 33.50 b



Econoram* unklts are now at their lowest prices e ver. What's an unkit? II 's a
standard Econoram board that has all sockets and bypass caps pre-soldered in place. To com
plete assembly, the user simply solders in a few other parts, and inserts all ies into their
sockets. The result: A one-evening project that saves money while offering true CompuProi
Econoram quality for those on a budget. Static technology used throughout; all boards except
Econoram VI run with 4 MHz systems. Same 1 year limited warranty, same great specs as our
regular boards.

Speaking of regular boards, we offer assembled/tested models and boards qualified under
our high-reliability Certified System Component (CSC) program (200 hour burn-in, immediate
replacement in event of failure within 1 year of invoice date). Refer to chart below for pricing.

Name Storage Buss Configuration Unkit Assm esc
Econoram IIA 8K X 8 S-100 2-4K blocks $149 $179 $239
Econoram IV 16K X 8 S·100 1·16K $269 $329 $429
Econoram VI 12K X 8 H8 1-8K, 14K $200 $270 n/a
Econoram VIIA-16 16K X 8 S-1OO 2-4K, 1-8K $2'79 $339 $439
Econoram VIIA·24 24K X 8 S·1OO 2-4K,2-8K $398 $485 $605
Econoram IX·16 16K X 8 Dig Grp 2-4K, 1-8K $319 $379 n/a
Econoram IX·32 32K X 8 Dig Grp 2-4K, 1-8K, 1-1 6K $559 $639 n/a
Econoram X 32K X 8 S-100 2-8K, 1·1 6K 5529 $649 $789
Econoram XI 32K X 8 sse 2-8K, 1·16K nla n/a $1050

BANK SELECT MEMORIES (for Alpha Micro Systems, Marinchip, etc.)
Econoram XII-16 16K X 8 S-1OO 2 indobanka' " $329 $419 $519
Econoram XII·24 24K X 8 S-100 2 indobanks>" $429 $539 $649
Econoram XIII 32K X 8 S·1OO 2 indo banks·· $559 $699 $849

CONTINUE I!!
All items are limited quantity - first come, first served.

**1&K MEMORY **HAMS! ON RF POWER**
:*EXPANSION CHIP SET:*~a>lo:h:: TRANSISTORS*:
** * S87.2O * ** {< o y - **
.." Expand memory in the Apple , Radio snack-an, and ..'" 2NRF·1 2 GHz RF power transistor. Pd max (@ 25 .. *

.. Exidy Sorcerer computers - for 20% off our regular *"* degrees C) 3.5W, Pout min @ 2 GHz 1.0W, .. .-..*" price! Why is this kit one of our all time best sellers? " Pin 310 mW, efficiency @ 2 GHz 30%, round .-
.. Many reasons . .. 250 ns access time chips for use with .... shape, similar to RCA 2N5470. $4.45 .. "..*" 4 MHz systems, low power les used exclusively, DIP *".. 2NRF.2 2 GHz RF power transistor. Pd 8.7W, Poul *"*
.." shunts included, 1 year limited warranty, and easy-to- .. 2.5W, Pin 300 mW, efficiency 33%, cross ..*....* follow instructions that make memory expansion a snap. ..t *" shape, similar to RCA TA8407. 55.35 *"
"'I'" We've not only made it simple lor you to acquire a more "'I'"*" *"*"*" powerful memory, we've made it economical too. *" 2NRF·3 2 GHz RF power transistor. Pd 21W, Pout *".. ..*" 5.5W, Pin 1.25W, efficiency 33%, cross *" *"
.... MA1003 CLOCK *" shape. Similar to RCA 2N6269. 56•.25 ...... *".. 2NRF·4 2 GHz RF power transistor. Pd 29W, Pout ..*"
* MODULE *S13 20* * ~ '.5W, Pin 1.5W, efficiency 33%, cross shape. * *
.... • .."'1'" Factory selected, prime 2N6269. $7.15 ..
...... Our very best clock module Is reduced by .. ..
.JF' 20% tor another month • .. but don't count on these .. ...A. WE BREAK THE ...A. ....
.... Iasting too much longer. Features include an internal .... X X *"
.... crystal timebase accurate to .01%, fluorescent readouts ..*" 1¢/BYTE BARRIER' .. *"*" that don't wash out in daylight (and look beautiful at *" • *"*"*"night !), simple assembly Oust add 2 time-setting switches *"*" We're offering low power 21L02 1K static RAM memory *" *"*" and 12V DC), and much more. Our applications note tells *" chips, guaranteed to run with any 2 MHz system, at the *"
.... yOU how to use this module to maximum advantage in .. very low price of 10/$9.90 ... that's under te per byte. *" *"
..your car, van, boat, or airplane. Also available: matching *"... Stock up now, we can't predict how much longer we' ll ..*".. case with mounting hardware and optical tilter for $5.95. ...*" have the last of these prime parts available for sale. *" *"

GODBOUT SLASHES STATIC MEMORY
PRICES AGAIN: S-loo 32K $529,

24K $398, 16K $269!

'Econoram is a trademark of Bill GOdbout Electronics
" Econoram XII·16 and ·24 have 2 Independent banks addressable on 8K boundaries; Econoram XIII has 2 independent banks addressable on 18K boundaries.

TERMS; Add $1 handling to orders under
$t5. Allow up to 5% shipping, excess
re funded. Give street address for UPS
delivery. VISA'IMastercharge'" call our
24 hour order desk at (415) 562·0636.
COOs OK with st reet address. Cal res
add sales tax. Thanks for your
bUslnessl

o IDID®
.:~oIi Bill GODBOUT ELECTRONICS

BOX 2355. OAKLAND AIRPORT, CA 94614

FREE FLYER: Ou r flyer tells
about all the latest In e lectro n ic
bargains . .. and one or our
bargains Is the f lyer, since It's
free. Just send us your name and
address, we'll take care of the rest.
rocruoe 41q; in stamps if you want first
class delivery.
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ASSOCIATED RADIO
913-381-5900
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

CALL US WITH YOUR REQUIREMENTS

AMERICA'S NO.1 Real Amateur Radio Store

Associated Wants to TRADE - BUV - SELL
GOT YOUR BEST DEAL? THEN CALL US AT

813-381-5800 - 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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........'.1 _ ~ H ' W.tt Am, $15 '''' ':' y ' ~.
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2 for
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URPLUS PHONE , 13051 887-8228
7294 N,W . 54 STREET

LECTRONICS
TWX : 810·848·6085

MIAMI , FLORIDA 33166
WHOLESALE · RETAil

ORP,
~'"

PL259'siSO 239's CB SPECIAL IC SOCKETS
Qua lity America n Made Brand new printed Ci rc uli board assembly . Used In all Cambion

10/$5 .00 1001$35.00 HyGain 40 channel CB transceivers . Fil s many other Gold Plated Wire Wrap
50/$20.00 1000/$300.00 manufacturers' units al so , Squelch pol/vol ume contro ll 14 pin .35 ea 10/$3 .00

channel selec tor switch not included, 16 pin .38 ea 10/$3.30
E. F. Johnson NICAD ' · 9-7.50 ea. 50·99-6.00 ea. ace-c

D,me"~,o,,s

12.0 V. 1.2 AH <it 10 hr rate 10·49-6.50 ea, 1oo·up-5.50 ea 6' • 6 ' , SIGNAL DIODE
4 112" x 1 718" x 1 3/4" $1 495e3 . NEW Hy·Gain Remole 40th CB l n s Case Spea. ..' & Control "l Ie IN 4148

la, I'll I I . ~ea $5.00 PER 100
E F Johnson Ext ernal Battery

Serviceman Special
25 .00 PER 1000

Ch arger Mooel 2;)9-.()2O&OO1 Oulput OR 15 FOR $1.00
"'aw Hy Ga'n " Del> CS Lan Case Spe ll ~e. & K I>O b 5 las '5)

t"!lVde .5OmA SJ50u $' 4% ell
MODEM CABLE

ASTATI C T·UG8-D104 NEW E.F. John5Ofl Powe, M,,::ILess SO' cable containsE. F. Johnson S Meter PREAMP Oesklop mic rophone Cord. Desktop Style $19%ea
EdlIe Mel.. 2!lO UA F'tl ,n 5/8" . 1·3/8" hole * lcryl1l1 l elemenl) PinPlug S3S8lI. 13 • 22 g. wife D8·25p w ith
MTG holes on eacn end , ." ,," beh,nc1 panel 08·51226-1 cover on o ne end
Slack seaie 0-5 bottom 1·20 lop $6.SOea 101$SO.00
SI .25 ea 51$5.00 New 40 CH CB Boards

1·9$10.50 ee SOLDER LUG·TYPE CAPS
Edge mele, same as abo,e .... " n s,l,e, scale 10-49 S950 ea 50 UF 4t 350V 1" a x 3" L EFJ CRYSTAL OVENS
and ,eads SWR \·10 w/40 ch SW 50 UF @45OV 1" 0 '2';' '" L 6V/12V 750

S1 25ea 51S5 00 50-99 S9,00 ell 50 UF e 450V 1" D. 3" L
$5,00 ea.

l00-up $8.50 u 60'" 5 FOR S2.5O

E. F. Johnson Signal Strength Doubls Row/Solder Eyelet .156
Meter sec "' 2". x 2· . .. Sq moun,s ,n 6pins SUOea l QlS 900
I' . l'Iole , .. be"IrId panel Scale 1-30 db lOP 22 pins/Double RowlOlppotd Solder 22 pins/Double RowlWi,. WflP 15p,ns SI .!IS.. 101'$12,50
0-5 bOnom ,.. S2.08 ea 101'$17.00 ,.. S2 ....u IQlS1900

22 pins 12 08... 101'$17.00...,.. 50'\20 00 .3pins l366 ea ' 0'$30.00

PANEL METERS MINI TOGGLE SW 2SIDED S-r R" ....... 100 ASSORTED DISC CAPS0112 e-0..1 '-tl 2c"""..clor m.... _
C&H 9' • • 10'. P'UO " Dolle" COld 3 6 (FULL L EADS) 20 EA OF 5$4_00 ea 210 r $7.00 "'H ,,~. :w,oo long $1 00e1l

DI FFERENT VA LU ES $2.00

}
Sl 00ell esscc POLYFOAM COAX-SO OHM PER PACK

25·0-25 oc vons 2'10 " )( 3" EQual to RG 174
E. F, Johnson $4.951100' RECEIVER FRONT ENDS

0-25 d c Volts } 2'1, " )( 2'1. ' 40ch serectc- Low Lo ss Made by EFJ
0·50 ac Vo lts Swi tc h Po ly l oam 132·174 MHz

·Shunt Required - $3.50ea
Coa x Cable $12.00 ea .

12 Vdc RELAY STANCOR TRIMMER CAPSDouble Row/Wire Wrap .100 SPST Open Frame TRANSFORMERS
25 pins $3.49 ea 101$30.00

5 Amp Con tac ts STEp·DOWN AUTO (3) Small enough to l it
Mlg .Magnecraft COND LINE CORD in you r watcn -,

30pins $3.96 ea 101$32.00
$1 .5O ea 41$5.00 W/R ECPT 3.5 to 20 pF

SO p ins 55.43 ea 101$45.00
12 Vdc RELAY GSD 200 (23OV Inl115V Out 5toJOpF

SPST 35 Amp Contacts
e 200 Va) $12.00 ea $.75 ea .• 2 l or $1.25

C & K SWITCHES

I
GSD 400 (230 Inl115 V Out 5 lor $3.00

PART It MOVEMENT
Open Frame @ 400 Va) $14.50 ea

71 01 ON/NON EION SPST Rugged. greal fOf mob ile USE"

71 03 ON/OFF/ON SPST $4 .50ea 51$20.00 CRYSTAL FILTERS CAPS
71 07 ON/NONE/ON SPST Coax Connectors 10.7 31Lead 2200 UF fl.l 16V71 08 ON/NONEJ(ON) SPST UG·2731U BNC·FIUHF,M 2.50 Can Type Radial Leads7201 ON/NONE/ON OPOT
$1.ooEA 6 FOR $5,00 UG ·255/U BNC·M/UHF·F 3.00 $300 ea. .25 ea . 10/$2 .00

UG·146A/U N·MIUHF·F 4,50
White Porcelain6 TV GAM ES ON (1) C HIP UG·83BIU N·F /UH F·M 4,SO

Gen Inst r AY·3·8500·1 UG·175 AG·58 Ad apt , .20
CERAMIC IF FILTERS Egg Insul.lor

28 Pin Plastic Case EFC L455K 1 'II" )( 1" 50¢ ea .
EVERYDAY LOW PAICE $7.50 ea

UG·176 RG·59 Ad apt. ,20 $3.50 ea. 3 lor $1 .25

ASSORTED ELECTROLYTICS
VALUE/MFO VOLTS DO> LENGTH PRICE 21.000 0 "V 2'11 " , a- 3.00 ea
"",000 0 'V

,.. • 53i. " SA ooea " ,000 0 " V a- • 53i. " HION
",000 0 tsv a- , . '11 " . 00 ea "000 0 "" 1'4" , 3 'I, .. 2~ ell
61000 • ,,"V r- , 5"" " . 00 ea acecc 0 "" a- , 5'10 .. 3,00 ell
10,000 • 20V 1'II " • 53/. " 3,ooea " D 0 ,,"V 1'4" • 2'1. 2.00ea
"'DO 0 "V 1'1. ~ • 2'1. 2.00 ea 5DD • 'OOV " " , 3'10 " 200ell,."" 0 "V 1'1. • , . 2.ooea ,.. • 3DOV 1'/, H • 3'4 .. 2.ooea
',000 • "V 1'I. H • . '10 " 2.00ea so • ."" 1"s- , " 2.00ea
18,000 • "V '" , ." 300 ea ,.. • •ecv 1'I, .. , '" 2.00 ea

All ",afe".' "".,.nt_ e 1/ 10' .", ' ••50" , 0" . ,e "or ""sr.-d, 0'" p' o""crs ",., 0. '.',,"'e" ..,Ill,,, 10".'5 lor . r,,11 ,el""d (less SIl ,pp,,,,,1 Plene.dd S3
TERMs: 10' sll,pp..." . "" ".""" " " 0" • ., O,,,.,S AI/",t,o".' 5'1. e".'''. 10 ' sll,pp..." . " , ,te", o~.' 5 105 COD's . ecepftlll ro, o," e,s 101.'''''' S$O 00 o. "'Ote AII Orde,.

$Il'pped UPS ,," ,.ss o'''e" ..,SIJ spec,I,'" 110"d. ' es'd. '" S p!elSe . dd 4'10 SIJ!es ,.. M... ,,,,,, ,,, o,"e, 115 00

EQUIPMENT ! COMPONENTS ! WIRE & CA BLE! ACCESSORIES
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2822 North 32nd Street/Unit -1 Phoenix, Arizona 85008 [602] 956-9423
We accept checke, MasterCharge, and Visa

Prices subject to change without notice

R.F. CONNECTORS

MICROWAVE DIODES

BRIDGES 24 AMPS
SOOPIV $2.99 each

LM340T·5 & LM340T
-12 $1.49 each

4CX250B/R SOCKETS
AND CHIMNEYS NEW
$14.95 per set (1 socket, 1
chimney)

TOROIDAL CORES
T-37-6 6/1.00
25/4.00, SO/6.00
100/10.00

VACUUM
CAPACITORS
Amperex Mode l CVC
10/1k·5KV405A 10 pf to 1000
pI @5000volts$59.95

FAIRCHILD REGULA
TOR 78H05KC $6.99 each

POTTER & BRUM
FIELD 12VOC RELAYS
SPDT 25 Amps $5.95
2PDT 3Amps $1.99

KILOVAC H-B/54
VACUUM RELAY

26 volt coi l $29.95 each

MINIMUM OROER $5.00
Minimum Shipping $1. Insurance 35$
per $100. COD charges 85$ to street ad
dress only! We prefel street address as
we ship UPS and P,O. Bo~ Il"s ta ke up to
50% longer to deliver. We accept VISA
or Mastercharge. Please list complete
card number and eXpllalion date. Allow
10% exIra tor shipping ot heavy Itesm.
We ,eseNe Ihe rlgM fO change prices
without notice, All Items l isted are sub
jec t to prior sale. Some Items listed are
in small Quantities.

MC4024P &
MC4044P $3.25each

HEP 170 2.5 Amps
1OOOPIV 10/$2.00 or 100/$14.50

TUBES
61468 $6.50

B&W COILS
1206T $3.99
2006T $7.99

E. F. JOHNSON TUBE
SOCKETS for 3-400Z and
3·5000Z t ubes $29.95 per pai r

R.F.

$ 1.40
1.05
2.00
1.05
1.05
2.00
2.00
4.10
2.10
3.03
4.00
5.00
5.00
8.00
4.00

15.00
1.20

$ 2.50
17.10

$ .75 or 10/ 6.50
.69 or 10/ 5.50
.43 or 10/ 3.50

1.39 or 10/10.00
1.35 or 10/10.00

.60 or 10/ 4.50

.60 or 10/ 5.00

.45 or 10/ 3.50
2.95 each

.90 or 10/ 8.00

.99 or 10/ B.OO
4.20 or 10/36.00
4.80 or 10/39.00
3.35 each
5.00 each
1.00 or 10/ 8.50
2.25 each
1.00 each
1.05 each

F.E.T. 'S
MPF4391
MPF112
MPF102
40673
3N 128
2N5248
MPF131
2N4303
2N3958
MFE2000
MFE2001
MFE2008
MFE2009
MFE3002
MM F·5
MFE120
2N3436
2N4416
MFE131

LM566V VCO/FUNC
TION GENERATOR
$.99 each

1N21D
1N21C
1N21WE
l N238
1N23C
1N23CR
lN23E
1N23F
1N23WE
1N25
1N121 WE
1N2B6
1N416E
1N446
l N3655A
1N5153
1N5711

ADDITIONAL
TRANSISTORS
40894
MRF454/5688 LYCF

R.F. TRANSISTORS
2N2857 $1.80
2N2857JAN 2.45
2N2947 17.00
2N3375 7.00
2N3553 1.80
2N3818 6.00
2N3866 1.09
2N3866JAN 2.70
2N2866JANTX 4.43
2N3925 6.00
2N3948 2.00
2N3950 26.25
2N3960 4.70
2N4072 1.70
2N4427 1.09
2N4877 2.57
2N4957 3.50
2N5108 3.90
2N5109 1.55
2N5179 .59
2N5589 4.60
2N5583 5.00
2N5590 6.30
2N5591 10.35
2N6080 5.45
2N6081 8.80
2N6082 10.75
2N6083 12.00
2N6084 13.20
2N6095 10.35
2N6097 19.35
MAF502 .69
MAF8004 .75
882548 .75
40280 3.50
40281 10.90
40282 11.90

TRIMMERS 5-BOpf
45¢ each or 10/3.50
or 100/25.00

CHOKE [U252] 2.5mh
150ma 30MHz
2/$1 .00

TRIMMER CAPS
small enough to
f it in your watch
3.5-11 pf 75¢ each
or 10/$6.00

PISTON CAPS 1.2-10pl
75¢ each or 10/$5.50

$3.99
3.29
3.00
3.50

.50

.43

.36
2.99

.69

.69
3.27
1.50
3.69
3.00
3.29
1.59

.90
3.00
3.00

$90.00
34.00

5.09
5.99
7.95

12.95
9.95

36.95
39.95

4.99
4.99
6.25
6.65
6.00
5.00

15.00
7.95
5.95
4.95

45.00
90.00

300.00
250.00
160.00
35.00

FERRITE BEADS
121$.89 or
100/$4.00

1N914/1N414B
301$1 .00 or
120/$3.00

UG·1095A1U
UG·581U
UG·30CIU
UG·27C/U
PL·259
50-239
UG-175
PL·258
UG·l0B
UG·177
UG-274/U
UG·4471U
UG-492
UG·3061U
UG-646/U
UG·260B/U
UG·l 094/U
UG·701/U
UG·212C/U

TUBES
3-5002
572B/T160L
6146
6146A
6-46W
8l lA
8 11
4CX250B
4CX250R
6KD6
6lF6
6LQ6J6JE6
8950
2E26
3828
4X150A
6360tA
6939
7289/2C39
8072
4-400A
8877
PLl72
4·1000A
4·250A

Y'" Reader service-see page 195 183



• NO COO·S
• SEND CHECk. M.D..

ac. ORVISA
• ADD 5% FOR

SHIPPING
• CATALOG f REE UI'1lN REOUUT

• ORDERS UMOERSID
ADD 15C

• TEX. HESIDENTll ADIl
5% SALESTAX

• FOREIGN ADD 10'10

"IMDICHES In M IS"HOUSE NUMBERED"

PARTS
301 OP AMP 8 LEAD CU 3/1.00
123 VOLT REG. 10 LEADCAN ,fill
·1 3741 FET INPUT 741 MINI DIP 3/1.10
3O.llOO@ 15V COMPUTERGRADE 2.10
2N44OO NPN GEN. PURPOSE 8/1.00
2N4402 PNP COMPLIMENT 8/1.00
2N6028 P.U.T. W/SPfCS .fIll
l M3llO 2W AUDIO IC W/ SPECS 1.00
LM 317 DUAL LM380 WI SPECS 2,50
"78 15 VOLT REG. 1A 15V ,69
"725 LOW NOISEOP AMP 99
IL-l nern ISOLATOR MINI DIP ,till
"MEM 631 DUAL GATEMDSFH.

DIODEPROTECTEIt SIMILAR
TO 40673 .50

MV1624 VARICAP DIODE 10 PFD .49
lN4Oll31A 200V DIODE 15/ 1.00
T1P30 TAB PNP POWER 3/1.00
"MC1351P FM If. DISCIC ,50

59.95

YOU GET:

• HUGE 40 AM P TRANSFORMER
• 3 LARGE HEATSINKS
• DRILLED & PLATED PC BOARD
• LARGE COMPUTER GRADE CAP
• ALL ELECTRONIC PARTS
• FUSES, FUSEHOLOERS, LI NE CORD

WIRE, MICA INSULATORS
• COMPLETE STEP-BY-STEP

INSTRUCTIONS
• COMPLETE WARRANTY AND REPAIR

SERVICE

• WE PAY SHIPPINGl'

SZI.50

• ALL PARTS

• COMPLETE
IltSTRUCTIDItS

• QUALITV PLATED
'" DRILLEDBOA RD

• RUltSOlt OltE9
VOLT BATTERY

• SMALL 3'h" I 5"

•$16.95
_ LESS SI'EAKER

'" BATTERY

SPECS :

JUST WHEN IT LOOKED LIKE ALL THE HOOPLA ABOUT OUR LOW COST
HIGH CURRENT REGULATED PS·14 POWER SUPPLY KIT WAS FADING
AWAY AND OUR COMPETITORS COULD BREATHE A LITTLE EASIER, WE
GO AND DO SOMETHING LIKE THIS!

PS-15 POWER SUPPLY KIT
UV30AMPS

CONTINUOUS CURRENT

REGULATION

RIPPLE

CURRENT LI MIT

VOLTAGE OUTPUT

SAFETY FEATURES

30 AMPS

200 MV LOAD AND LINE

LESS THAN 300MV @ 30A

ADJUSTABLE FOLcBACK TYPE

ADJUSTABLE 11 .5 TO 14 Vee

SHORT CIRCUIT PROTECTION;
THERMAL SHUTDOWN; RF BY·
PASSED

PRICE DOES NOT INCLUDE CHASSIS, METERS OR JACKS

SE-G1 SOUND EFFECTS KIT

PS-14 Power Supply KIt.

DTHfRS WilL SELL YOU THE CHIP, BUT ONLY BULLET
CAN fURNI SH YOU ACOMPLETE KIT OF ALL THE PARTS
YOU NEED TO PUT THf T.I. 76417 SOUND CHIP
THROUGH ITS PACES! WE INCLUDE SPECS AND
PROGRAMMING CIiARTS. YOU Will BE AMAZED AT THE
TIiOUSANDS OF SOUND EfFECTS YOU CAN PRODUCE
WITH OUR KITI MAKE PHASOR GUN, STEAM TRAIN,
GUNSHOT AND OTHER SOUNDS. BOARD liASAUXILLARY
PULSf GfNfRATDR. COMPARATOR AND MULTIPLEX OSC
fOR EVEN MORE VERSATILITY.

...LLll ELECl••••CI ~.. ::~~~~~4~~.
(%14) %78-3553

...................·······W·········'Eo ' p ··0..···°Lo"0"°Go""'1'"·z·on..E ··'1 .~~~~:d~;~~rr~~~~~ed
~ • L.•............•.•.....
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QTV. DIODES!ZENERS MICRO's, RAMS. TT L
lN91. "x,. "'mA .05 CPU'S, E·PROMS QTV, QTV. QTv, QTV •

lN4005 ..... .. .08 QTY . ".. .m 1492 ... 74H2O 2S JUSlS .m
1 NotOO7 "XX,. .. .t e etta 2.50 "" .2lI 1493 .as 14H21 .2S 14l S8S "lN4148 ,.. 'OrnA .05 BTl3 2.50 "" ." "M ." 1fH22 ... l n S96 "lN4733 ." 1 W Zenn«

~
BTl' 3.00 1403

~
1495 .60

~
JU S93 .n.. • t •m 1.75 ".. ~ 74 lSHlN153A .,. 500 mW Z....... .25 745188 3.00 1405 ... 74H5O .30

lN7SSA ",. •• .25 ,... 1.25 1406 .2S 1. ' 07 ... 14H51 ... 74lS109 t.ee

'N' A ,,. .. .25 ,... 12. 7407 .55 14121 • • 74H52 .>0 I'LS I23 1.95

' NS2..3 "'"
.. .25 1702A '.50

1'08 .>0 14122

~
74H53 .2S 7. Lsm 2.00

lN52"e u, .. .25 .4.M9050 ' .00 "" .2S 74123 74H55 ! I U SIS, ...
1N52"58 ,.. .. .25 leM 1207 ... 7"0 .2lI 74\25 ... '"' 4L~ US
lN5349 ,,. 3W .25 leM 7208 13.95

I'll .25 ]4' 2& ... 74H7. ... l USIS] US
1412 .25 14132 .rs ]4Hl 01 " 14LSI6lI 1.15

QTV. SOCKETS!BRIDGES MPS 6520 ';; 7'13 ... 14' 41 ... 74H103 .55 74lS161

~8-pin "". .16 - .3' MM53U

"" ." 14150 .IS " HleMi 1.a ' 4LStU
14-pin "". .20 - .40 MM 5316 ' .50 7411 ,. " 151 .ss 14100 ... 7Ulln 1.1 5 I

16- in • .2 .45
MM 5387 3.50 1411 ... 7. 153 " 14L02 .30 74LS244 '"-l 8-pin "". .30 .9'
MM536B 2~' "" .2S 141M 1.15 14L03 ... 14W!19 l~- TR 16028 ~. 7421 .2S 14156 .10 741D4 ... 74 LS291 1.50:zo.pin "". .3' - 1.05 UPD 4 14

~
1421 .IS 74157 .65 74110 .10 1415367 1.95

22·pin "". .40 - 1.1 5 2BOA 22. 14JO .10 14161/9316 .75 74120 ... 14l5J61 1.25
24·pin "". .45 - 1.25 2BO 17.60 14J2 .~

~ ill; 14~ = J '~28-pin b .50 - 1.35 Z 80 Pl0 10.50 1431 .10 , .
4O-pin "". .55 - 1.45 2102 1.45 143. .30 74165 1.1 0 74151 .65 "''' .OS
Molex pin5 .01 T0-3 Socklt5 .3' 2102L 1.75 1440 ." 14166 1.75 74lSS .IS IS'" ..
2 Amp Bl" i l QO-prv .9'

, ,.., 1.15 14175 ... 7U n .65 ,.... "25 Amp Bridge 200-"" 1.50 2114 '.50 ,.., .55 7'176 .ss 7U 73 .10 "'" OS
2513 ' .25 ,.., .e 74111 1.111 14L14 .IS '''''' ..

QTV. TRANSISTORS, LEOS, etc. 270B 11 .50 ".. •• 14LJ5 , 14510

2N2222M 12N2222 P\asl:ic .101 .15

~
,... ." 74111 U. 74llS ,... 74511 OS

2N2222A ... ,... .10 14182

~i
74193 ." '"'' ..

N2907A "" .. 2758 (5vl 26.95 ,.., .10 " U 1123 1.95 " "2 ::i!:N PNP IPIIS1 icl .re ea , . I... .~ 14191 1.25 '''''' ... ,,,..
2N3904 NPN (Plnt icl .1B 411 6 11.60 "., .IS 74192 ." 74LSOI ... ,,,., 30
2N3054 N'N .65 6BOO

'~
1451 .IS 74193 .IS 14LS02 ... 74551 .as

2N3055 NPN 15A 60v .60
6850 145J .10 74194 .95 74lSOJ • 14564 ...

Tl P125 PNP oen 0 0 1.95
"~ .IS 14195 . 5 141504 ... 14574 '"LED Green '''' Clear Yli low .te B080 ' .50

D.L747 7 518·' Hi h ec.....noO'l .95 BOO' 22.50 "., ... U196 .95 74LS05 ... 74511 2 .,
MANn ,

OO.....~~~1
1.25 B212 2.75 1470 ... 74191 .95 741S01 ... 145114 IS

MAN3610 co.....node 1.25 8214 ... 1412 ... 74193 U5 "'''' ... 745133 J5

MAN82A , co.....node (YIllDw 1.25 B2" 3.50 1473 ,. 74221 ..., 14l$10 ... 145140 "MAN74 7 !!II coffH:l1hode IRId) ' .50 822' .,. 7474 .30 14291 ..., 14L511 ... 745151 ...
FND359 , col1H:lthode Redl 1.25 B228 e.co 7475 ... 74367 U. 14LS20 ... 745153 "

9000SERIES 18~
U76 ... 7'S0491 .65 74LS21 ... 745151 Jl

".. .IS 75492 65 74LS22 ... 745158 ..,
QTV . QT V . B253

7411 .IS 141+l1li .20 741S32 .., 745194 '~930' .85 9322

~
.25. '.50

.309 .50 850' TMS_ 9.95
7412 .95 U HOl ... Ul537 ... 745196 ' 00

9602 .es 7483 .ss 14H04 .30 741S31 65 14515118123) 2.50
7485 .IS 74HOS .IS 74LS40 .10 81 31 2.75

CMOS 7486 .55 74H08 ... 14LS42 .se
QTV. QTV. QTV. QTV. "" 1.05 ,4Hl11 .as 741551 ."4000 .15 "''' .15 "',.. 24• ..."". • "" .55 74Hll .IS 141514 ..

eoo .20 "''' .15 403. .15 · 7'11 .10 74HlS ... 741515 ,.".25 "'.. .35 "'31 ,.. •

~
1 95 4020 .ee """ .15

12 L L1NEARS, REGULATORS,~. .", .15 "''' 69 · , ETC.
.25 4022 .15 "''' ::I QT. 1QTV

•

-
I QTv

. 1
.15 4023 .25 "''' 1 LM373•

L ;
.35 :j: .15 - 65 es,
35 "'2

~
....

i
..

"''' .30 404' 42 "
,

=!
.25 402 ' .35 - 42 LM308 65 LM323K 15

13 .eo "'28 .15 4049

~ ~
LM309H .85 LM324 1.25 78M05 .15

. 5 "'25 1.15 aceo .. LM309 (340K· 5l 1.50 LM339 .15 LM380 (&14 Pinl 1.19

~ ~
"'30 .30 =if :$

MC~4409 'm LM31Q ~ 78051340T5 1.1 5 LM709 1&14Pin .ee
"'3 1.50 MC1441 9 LM311 (8·14 Pin .15 LM340T12 .95 LM711 .ee

15 74C15 1 2.50
Li

8 ' .50 LM340T15 .95 M723 .'"LM 2OH6 19 LM340T18 .95 LM725 2.50

INTEGRATED CIRCUITS UNLIMITED LMJ 2OH15

i
LM340T24 .95 LM739 1.50

~" M H24 LM340K12 1.25 LM741 8-14 ..
7889 Clairemont M... Blvd., San Diego, California 9211 1 ~~K5

, 6 CM Kl

::~~
LM747

~,
Out of StIle 1·800-854-2211 Cable Address:ICUSD Telex : 691·821 Ul320KI5 ' .65 LM340K24 '.25 LM1458 .6'

(7 ' 4) 278-4394 Californ ia Residents 1-800-542-6239 LM~M' ,

NAME NE555 ~
NE556 5
NE56S 1.15

STREET ADDRESS NE566 :ENES67 .ae
TA720S

2ftCITY STATE '" 76477
9SH9O 9 .95

PHONE
A,E v ....

CHARGE CARD 11 SA Me EXP. DATI: SPECIAL DISCOUNTS

C.O.D. WILL CALL UPS O'05T NET 10l" OF THE MONTH "". Toti lOrder 0",,,,,
ALL OROERS SHIPPEO PREPAIO - NO MINIMUM - COO ORDERS ACCEPTED - ALL ORD ERS SHIPPED SAME DAY $35-$99 111%
OPEN ACCOUNTS INVITED - Californ ia Re5idents add 6'" Sa les Tax . PRICES SUBJECT TO CHANGE WITHOUT NOTICE. $100$300 15%

24 Hour Phone Service - We accept American Express I Visa I BankAmericard I Master Charge $301·$1000 20%



VARIABLE POWER SUPPLY KIT $11 95

•
••••••••

Continuously Variable from 2V to over 1SV
Short-Circuit Proof
Typical Regulation of 0 .1%
Electronic Current limiting at 300mA
Very low Output Ripple
Fiberglau PC Board Moonts All Components
Assemble in about One Hour
Makes a Great Bench or Lab Power Supply
Inetudes All Components except Case and Meters ADD $1.25 FOR POSTAGE/HANDLI NG

FREE
IC orFET'.WITH
SS80 $ 10 OROERS. t
DATA SHEETS
WITH MANV ITEM S

SPECIALS-THIS MONTH ONLY
". ~ --- 'M' - L___••__" -••• ~ --- ~ - 1... _ ". •...'. --'..'- ~ -" --- .m ••.- ...~_,_,-.J ... - ._---- •• •
"

__',M_._ .- -'-'- - •
_.<--_.~ •• ~~ --- - ~._.10&1 ....---._- _. - _....

0- - M'•• ----- ~ •• _.._....,_." •• ...
- " _.__ ...,- M' - ..._................... ••.- __ . n _ p " • ... ~.

n_._ •-- _ _ ,___mo
•• ..... "''''_oc..,_ ••-- -'- .,_..- •• ••• ...-.-- - ••• •• _.._.- M' -- -..........- - -- "- _..,----- M ' - _.....- - ~- '...._._ ...-- ~ - _........_- - -'UI ._.".....- ~ - _. .c.__ ••". ._.n....-__
~

•• lIU: _ ....-nl.......----....- ...
SlNO F(IOl """'A"5 ........ c;ATAl.OG

..f .... Ly _R"-"OCTOftS. "'In. CAPACITORS. U (:.·5 U ID _IIU..

MORe SPECIALS:

'SA<!IIG'''_ _ M'"""'02_ "- "'
~ oooun _ II'.'"
LM3Na-I1"o.,_ ...
l./IQ1lI .... v.... .... -00' ,IIi"'E_1__" ..
l.JlUnz·:vv .... tH. "'lVJ.'C-Op__ "II'

UII'''""" 10' _ "'C.uDIlI$T__ .,,, .&:

RCAl'lI_ "'- ' A '" .XI

'M'_.
'M'_.
• .1; '
~.

~.
M
~.

~.

E

... · SUPfR SPECIALS: ~
1000 Ow _'Nt'. '\llIVI1__'_'WVI1.. _,..., 'Nt'.
..,agy -ZHZZn _T_
ZNl'tiOl_T_
;IN__ I<..- , .....
;IN-' ~1I1l1

IN_",__ ~1I1l1

CP-.o_"T""""
A••' A'__T_ 'O·ZSW.3·JOM".T03 • .00!lMJ(T_ ,"'·''''....-__!i66I.._l H'
AC' ''''TlI; 0l0oI T_ ,O.2toJIN. 2'lllImA TO. 1i.!oO
AO;'O'.UOl<olT "W. ' lTO.' Ii~
110."-"_ '" '1 ~ ._ . .... Ci<, Doto $3,1ll

ELE CTRONI CS
WOODSIDE, CA 94062

"""_ ,'W. _ Vl>I.TAGI. .. UIUL...TCIlI Ie __ oo
_._._ ...... -,' "'$V_"'~""'l,"

___ " lOCU__:IIlVI_Z_ •
........__$1 ,__ .'.a.....,.lluooI1., ..--000 _ _ _UII'_F" O Ill' ~lMl""" If 5.' ,._11 Dot.. ..-., DlI' D._,__e.- _D.•V. I D w DD:.JI ' .110

ZENE"S S, ·',V_U,U,'.111'.II",I.l _ ....UllI
t. I, '0, ' Z.... 'II. 11.211. D, Z•. 1I. ..~ h '\l'JI.I I _ 311' AlII

_MONEY·BACK GUARANTEE
• All TESTED AND GUARANTEeD

ADVA
BOX 4 181 GB ,
Tel. (4151 328-1 500

OTHER ADVA KITS:

•_ ._. . .. I>Ou_.n DO
.00000n_'" .,. __ .... _ _ .... """'.,._ .. _ ..
. .... ......._._ " ..'71, __._.....__ ...... __ ..__ .._-.._----_. ,-_ ,.. ... . ... u,••oo ... --.__ ~.. __

-~-..-. __ .. __ ... _~.. __ ... _ .. u....
___...., ..__ 0'0 ...... __... _
_ • ClllI__.' _

..... _ .., .... _ __.m...0"-. .......... .... ""--..._-_..---"'-_._---__ """'''0__•• ....

.,.... . ....... ..0 _ • ..-....... _- ----_ _-_.._--_......_...._ -.'''''.__.------. ....--_.. -_.. -- ---"'--_..... ...__ .._-".._....---

NEW SPECIALS
LM318CN· High Spud Op Amp soV/",s mOlP SO.94 lN210 Germanium Diode 80V ZDOmA 4/$1
lMl18D High Speed Il p Amp SOV/",s DIP .90 lN823 Temp Comp Reference
lM339N Quad Comparator Single or Dual Supply .19 6.ZV! S%! .00S%f C $0.60
lMl80N ·8 Y,W Audio Power Amplifier 8-22V .90 lN914 Silicon Diode 10DV 10mA 2S/$1

NES67V Tone Decoder IPlL) 0.01 Hz to SOOkHz .99 lN3044 100V Zener lW-Better than an 083 .75

XRS67CP Tone Decoder (Pll l 0.01 Hz to SOD kHz .99 lNl04S 110V Zener lW-Better than an D8Z/aCl .75

l M72l CN Precision Voltage Regulator 2-l1V DIP ' /$1
lN3011 200V 1OOmA Switching Diode 40ns .30

lM747CN Du.1141 CompenSited Op Amp 2/$1 2N2915 NPN Dual Teensisrcr lmV Match 11 100 $1.95

SAD1024 Dual 512 Slage (1024) Aud io Delay line 2N3819M N·Channel RF FEr 100MHz Amp .35
"Bucket Brigade" Appl. Data included $18,95 2N4020 PNP Du.1 Tunsistor 5mV Match 11250 5.00

XR2206CP Function Generator with appl ic. data 4.40 2N4445 N·Channel FEr 5n Switch l .50

XR2242CP Long·RlIlge Precision Timer ,l<s to days 1.50 2NSl94 E Ultra·low Noise J·FET Audio Am p Sl ,25
1 YEAR TIMER Kit·2 XR2242's and Applic, Note 3.00 2N5912 Dual J·FET RF Dit Am p to 800M Hz 2.90

lM2901N Quad Comparator t 5V Dr 2 to l6VOC SUD 2N6028 Programmable Unijunct io n Transistor .45
CAlO18A 4·Tunsistor Array/Darlington .99 2N6449 300 Volt N·Channel J·FET Am plSw 2.00
CA3028A RF/IF Amplif illr DC 10 120MHz 1.25 CP640 Broadband FET RF Amp 140dB
RC4558 Dual High Gain Op Amp mOIP ' /$1 Oyn Range S4.50
SPACE R Kit , 4 II of 5 anortld sin spiCers S1.00 El 04 N·Channel RF fET 3.8dB Nf li 400MHz .50

MPSA 12 NPN D.rlinglon Trilnsistor li20,000 .15
! 15 VO l T Rf9ulatld Power Supply Kit·Euy assembly, TIS88 N·Chiinnel FEr 400MHz Rf Amp .60

SmV regulation, 100mA, full y protected.
RESISTOR Kit-150 pt1 %W, 20 most common values,Indud ll'S .1I components .nd hardware,

no PCB or case-Add S1.S0 for shipping Sll.9S individually packaged , S to 20 pt1 each . $4.95

PC BOARD Mounting Kil-8 II spICer, screw, nut
Ind washer-32 pt1 tetet. S1.00

SEND FDR ADV A'S NEW 1979 CATALDG
NEARLY 1000 SEMICONDUCTORS, K ITS, CAPACITORS, ETC.-SEND 25¢ STAMP.

ELECTRONICS

BOX 4181 GB

WOODSIDE. CA 94062

Tel.(4151 328-1500
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Sior. Hour'S M· F 9-6 ' SAT 9-5

REPEAT OF A SELL-OUT A c0m
plete 12 hcu dig ital clock. Some are rran
ulaclure line rejects. soma are relums.
and some are jus! scratched. FNlureS:
hoUra, minutes, alarm, snooze ala rm.
Pa rlS value alone wouk:fequsl 120.00. you
pay only 18.00 ea.
HOT DEALS
75493N (quad seg. driver) ..... . • • • ..55
SN1428N . . ................ • • • •..25
l 000uf 25VDCP-C 25
2000uf 25VOC AXIAL 50
18ga, UNEOORD6' 25
2N2222A 4 /1.00
2N30501 15
2N3055lT().3) 99
MEMClREX 1" VIDEO TAPe ..., HOUR

(with casel <1 .95
SIEMENS MAGNETIC SENSOFl ••... 1.99
43143 GOLD EDGE CXlNN . .156 ..•• 4.95
PI B MIN. 12'VlX: RaAY D.P.D.T... 1.99

FREE BY POPULAR DEMAND
With rrin.~ d lSO.OO, you wII
feceflie !Tee, a 5 hn:~ NlltlQnal
SemicondI.K;lor LC.O. mens .".~. WIlh
1T'in.~ d Sl 00.00 youwll ,eeeh .
free. OU' LC.D. car clock. (....leh an;!
clock ad¥ertilJlld irI Dec. is8Ua 01 13 Mag.)

FDr M••ter Ch8rgelVi..
Orders U.B Our

TOLL FREE HOT LINE:
1·80Q.426-0834

for a rea . autsid. W8.hingtan
(incl. A18.k8 & H8w8ii]

-_.1!'_.a .E.M.' . WELCOME ~

. -

PARTS BOARDS A ~1 ....v to lJ.Iy
parts on a tM:Iget We guarantee )'OU'
IT'(lrllJy'a WQrth. ONlY 11 .00 N .

ROTRON WHISPER FAN .WR2H1
3 Blade 4" Diarreler 7$CFM 115VAC.
NET 11 1 ,00 YOU R PRICE IIl.es WI~

now, thellll are not pull·outs 01 ..nettling
like h t , these a re new!

CLAIREX PHOTO CELLS
Thellll have a real USEFUL ra nge 10 them.
IV'ry project Involving conlrol lrom amblenl
lIghl levels will utilize this pIloto cell. LJc11t
resistance 1K. Fast reaponllll . .156 Diam
eter. 1 .15 u ch or 2/11.00.

NOVUS CALCULATOR 'B24R
Aachargeable Ni-Cad ca k:ulator WITH
MEMORY. EX, CS AND % KEY . $-t.1l5 ...
(owners manual and charger are not

"'-I
PLASTICPARTS BOX A. nice lillie
hingIld-klp boll lor storWlg aU your _ _
PlIrts. O.d .6~" t1t 3~" t1t 2" . 1 .15 N .
10115.00.

,..-' AU ",_. '.'0","", "'o'""'~ ~'"_'" .,.... " 00
' ",__' 00<00'" . " .,.......,_ u...,. PP. .......
.....", '''' " ",,, -'_ no· "" '"no'''m,.__"
......,t ' t <t.. "" ". " .._t" "'-' """ _""''''' _ _ .. _ . """• ..-",,,_..~s .-._ c.oo..-. '''''' ''' ~t..t... .. _ ..,_ _ ·--,..,-_ .._ """,.-,.---._--

.,.
.98
.89
.75

4 111.00
4 1 1 .19
<I I 1 .<19
41 1 .<19

S/ Sl .19
. / 1 .49
4/ 1 .59
4 / 1.59

'"'"101
101

1011 .30
101 .50
101 .59
101 .69
101 1 .59
101 2.69
101 2.96

100 ccasa.sc

100 pcaI2.40

100 pcal2 .<I()

100 pcaI2.40

100 pctS2.40
11• .95 N

SOLID DIPPED TANTALUM CA-
PACITO RS 1-99 l OO PLUS

.1 X35VOLT .23 .19

.15 35 .23 .19

.22 35 ,23 .19

.33 35 .23 .19

.41 35 .23 .19

.68 35 .23 .19
1 .0 35 .25 .20
1 .5 35 .29 .23
2 .2 35 .31 .25
3.3 35 .36 .29
• .7 35 .38 .30
6.8 35 .50 .40

10.0 35 .60 .48
15.0 35 .79 .63
22 .0 35 1.39 1.12
33.0 35 2.06 1 .66
47 .0 35 2.65 2.12

VAUJESANDOUANT. IAAY BE
ASSORTED TOATTAJNClUANT. MONG

NYLON TIE WRAPS
3"' 65000
4" 65002
5.3" 65003
6 .9" 65004

10 .8"' 65005
13.0"' 65006
14 .4" 6505S
OC'£W "","NT
13.6" 65054

7.4" 65052
5.8" 65051
4 .4" 6S05O

PRO'"15/$1 ,00
151$1 .00
121S1 .00
121S1 .00
10111 .00
10111 .00

6111.00
5111.00
5/11 .00
5/11 .25
4/51 .25
4111 .25
41S1 .49
4111 .49
3111. <19
2/S ,99

20111 .00

WAns
lA

'A
' A
'A
'A'A,.
3A
3A
3A
3A
3A
]A
]A
]A
]A

"M

VOLlS
so

1<Xl
200
000
600
IlOO

'000so
, <Xl
200
J()()

000
600
600
IlOO

'000

"

GALLIUM PHOSPHIDEL.E. D.',
Provide greater ligt1t out-put . brighter
colors, greater uniformity and less current
drain than regular LE.D.'s
,110 DIA METER
PIN 124H Red Dilfused

724G Green Diffused
7204Y Yellow Diffused
7240 Orange Diffused

.220 DIAMETER
11<1H Red Diffused
114G Green Diffuged
114Y Yellow Diffused
1140 Orange Diffuged

.220 DIAMETER ( loW dorrs)
10<1R Red Diffused 4 /11 .59
104G Green Diffuged 4 / 1 .65
10<1Y Yelow Diffused 4 / 1 .84
1040 0'3nge Diffuged <1 / 1 .84
101R-g DuaI (Red andGreeri)

$2.85 2 /5 .00
MOUNTING HAROv'JAfl£
.220 Diameter . 1aMH 12111 .44

• WATT 5%DEPOSITEO CARBON FILM RESISTOR ASSORTMENTS
ASST. A 10ea 1 OHM 1.5OHM 2 OHM 2.1 OHM 3 OHM 3.6 OHM

4.1OHM 5.6OHM 6.8 OHM 8.2 OHM l00pcs$2.40
ASST.B 10eal00HM 120HM 150HM 18 OHM 22 OHM 21 OHM

330HM 39 OHM 47 OHM 56 OHM l 00 pcs $2.40
ASST. C 10 ea 68 OHM 82 OHM l000HM 120 OHM 150 0HM

180 0HM 220 OHM 270 OHM 330 OHM 390 OHM l 00pcsI2.40
ASST. D 10N<ll00HM 560 OHM 680 OHM 820 OHM 1 K 1.2K

1.5K 1.BK 2.2K 2.7K
ASST. E 10 N 3.3K 3.9K 4.7K 5 .6K 6.8K 8.2K 10K 12K

15K 18K
ASST. F 10 ea 22K 21K 33K 39K 41 K 56K 68K 82K l OOK

120K
ASST. G 10 ea 150K lOOK 220K 210K 330K 390K <ll 0K

560K 680 K 820K
ASST.H 10 .,M 1.2M 1.5M 1.8M 2.2M 2.7M 3.3M 3.9M

4.7M 5.6M
ASST. ~H INCllJDESAll RESlSTOR ASSOFlI MENlS lllOO pca)

Electr onic
Sales ~",

=~A~..~' _~m ulli'ell "polluc'<1 ~,"~~~.....~=
Corp. Hdqt$~ 2300 1I1 ......_SeaUIe. Wnh. 91121

DIODE SALE lN414B
100111 .95 TAPE/REEL
10001114.95

TRANSFORMER Pri.110VACSec.
l' .2an;!5VCT ~ .1 aql. 5.95 • .

LINE PRINTER HAMMER ORIVER
BOARD Each board contains approx.
130 Neh ' MJEBOO (Silicon Darlington
NPN hIe 750 , 1.5Al. About $130.00
WOr1tI, over 100 1N400t eccee, plUll
suppoI't Chips. The wtlOIe pac kllge ls)'OU's
for only 114.95.
HURRY, WE DON'T EXPECT THESE TO
LAST VERY LONGl

CLOCK DISPLAY
Naloonal semi. 6 Q;gil Multiple>Bd Dis
play: .33" O'la raclers lCornrron Calf).
ode). A REAL BUY AT JUST 11 .00.

EDGE METER 100-0-100 us 1 /2" t1t
11116" . Compare wiltl ceer rrelers
co:sting $6 .00. 0nI)' 52.00 N . Why pBy
~.,

MINIATURE D.P.D.1. [PUSHBUT
TON J" ...,.... ltary, raled 6A1125 VAC.
microswrlCh Pii'rt ' BN2021 . 0nI)' 11.54.

DIODES
TYPE
1 N4001
lN4002
'N<003,.,""'"
1""'"lNOOO7

1""'"lNSOO1
1""",

1""'",.....
'"""'"""t .5"",""'"lN4148

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

""ns·_.. --_..._ _ a.-_....---A.... _...__ _ A

••
•

---------- ...--_...

CALCULATOR GUTS
EKper\menler' a delight Each keyboard
1nr;:1udB's. monomhlc calculator chip and
display. These are rejects. It rTig/1l be
8OIT"IllthWlg simple to repair or It could be
very nasty . AI this price, who C8re5! 9
votl. $I.SO ... 31$3.00 .

INSTRUMENT/CLOCK CASE KIT
I1Ir1ecl for )'OU' opk) projects. Solid
akrr*un col8lluc:ticn with real walnul
siO&a. 0 .0. 5-3/8" t1t 5-3/8" t1t 2" .
se.ss • .

EDGE CARD CONNECTOR
Clnch Jones 10120 PIns. ,156 Spacing

PC MoI4 .85 8I#ndy 22144 Pros, .156 1_".wiT" C;;;..,iii>"'v"'.....:.#.'~~~~~!t'."';;;;.d¥.!~~splilCing PC Mol.r1t. 11.40 Mch. r

DEFECTIVE CALCULATORS
Wel" ..ne are and 9OlT'lEt are not. We
carl'l atlotd lh8 t11T11l 10 lest 1t1em. $2.50
• . Batt&riea not lncludlld. 2/$4.00.

~=
INSTRUMENT CLOCK CASE KIT
A ....1 Je-l IQr ecee small projects.
HIr1ged top dl::u allows )'OJ 10 hide yr»
c;ullrol ...... 0 .0. 4 'h" ~ . ' . x 1~ " .

S1.9' NdL

DB-25 FEMALE CONNECTOR
A~ .nembIY originally adapting IhB
AS232 Typecen.ctor to flat cable. $1.50
-=tl 01 2/12. 50.

MOTOROLA 4 MHZ XTAL OSCIL
LATOR 14 pin dip pIq;j., 5 VDC in, ..
MHz 0Jl TTl. ~tible . SS.ts • .

NATIONAL SEMICONOUCTOR - 6
DIGIT CLOCK MODULE A 12-hr.
c k:do:~ .1IIrm and • ilXIZe alarm
lu"w::tlorl Comes CCllTIPele wI(tl evoery-
Ihing. .... you -'d 18 • ~ cad and L =::::=::::==-:::.';-::::==c:::=~ ...j
MIChM. Each moduli utilil:es lbcreet r
co IIIXJi .1lS and Is ..-1y fa' you 10 rno..rw
In '/01 erckanl.~ Is 6 each 8llYefl
!IOII611S. .33 lid-. IIiltI. clocll::hip Ie
MM5375. can..be mounted In elthlr
01 (U" FIIln.ment clocll c.- kits. $1• •85 .

(,: : : : I
:::: ,-------- I
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ONLY
549.95
BIG

0.5 LEOS

NATIONAL Al188A
9 digit calculator
readout .89

I1C90 Prescaler 14.!)(I
74C925 Mulliplex 9.95
F9368 Or..er (2) 7.90
l MHzXTAL 7.%
1060 pF trim cap 60
I'l&gisl"r kit 1 15
Cap.citor kit 5 50
See six page conanucnon att lc le in Dec .
191813 Maguine

COMPLETE LU NCH COUNTER KIT sn.t!>
Inchldes .. tep',nt of .. s, .·page COI"lsltuc·
lion a"iele Irom nee. 1978. 13 M. o az ine

F••t" les

12 01 2. 1'1 0000 r Opetaloon on .., ..... C IOc~

Etcll C lock sellat.,el)' CQn trolied

FteeZe !eatur" I QI" t,me HI

Eny a",embly 10< eree« .t,,' c . o,ne t

BUILD A 6 DIGIT 500 MHz
FREQUENCY COUNTER

ALDELCO KITS

Aldel co can supply 3 PC
boards . Silk screened front
panel and complete mstruc
nons for only $12.50 & Ship.
ping .

SOME PARTS USED IN COUNTER

MODEL ALD S-W

DUAL DIGITAL 12124 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN
WOOD CABINET

CRYSTAL SOCKETS
HOLDS 8 HC~ s 59
S,ngle HC2~ 29

• Self Compleling DoIS & DaSI'leS
• Iambic Operation

• Single Dot & Dash MefTlOfies
• Provision for Attachment 01

THE VERY Memoty lor ox or Contest WorIt

POPULAR TOPE ACCUKEYER KIT

NEW! NEW! NEW!

"'"

Re.,sed .~soon 01 Itle Ac c"."y... '"atu,"" In Itle ..RRL H.ndbo<>l< Has
mo<e Iog,cal IC Layout • ..., Olll E!oe'd s,detor>e Qsc,llalo< Incl UOft, PC
Bo.I rd . TIL ICs !>!>!> TIMe' Ie Socke ts S",'t cll . Spe..... .
Trans'slo<s , c a p~c'tQl"S and '~S ' SIO<S Req ~""s5 vee $19.95

$299

~KDKI~

Re9u l;lted ACPS
Model FMP$·..R

All the feat ures of the 2015R
and now wit h ad justable
sine wave PL 60 Hz to 203
Hz. Adjustable low power
position 1 Watt to 16 Watts.

Low, Low Price

ACCUKEYER MEMORY KIT
_ Su pp lie d with On8 2102 Memo ry Cllip
• Room On tlle boatd lo r Ihtee MOfe
• Fo", chips will total 4224 BITS
• LEO indicator lor Programming
• Ad.ptable to otller ke ye ,s
• Additional 2102. $1.25 eacll

CRYSTAL TIME BASE KIT

CLOCK CABINETS

un, 0 5 Orlp"y LED 53 t4 Cloc~ C~," 'reeze 'Ulu,.. 'or
'CC,,'.'e sel. "'5 Out standa,d c.b,,..' ONLY $/9 gs

New Yon<ets MUSt
pay sates t. x

.
•

....... '.,_.....

14410149 MHz 1000 CHANNELS
FM2016A

OVERVOLT 12
Crow Bat ctrccrt protects Tfa nsc e 've< ' & Te pe DeCks fro m t"ne", e y pewer a"ppl y VOlt a ge that
can l a p ex penSive components. OV 12 ca us es fuse in POwet S uppl y to blow it vol1agee.ceeds
preset le . el(a pPfO., 16to 18 voltn R.ted at 25 Amperes . S 7.95
Mode l OV5. Protect S5 Volt enecue. Triggers at 7.5 Vo lts 1 8.95
Other un its ava ilabllJ at 3.3 to 100 Trigger Voltages 110.95 n.

Tunable 420 MHz Fast
Scan TV Converter

S01018-<1 "'" _,!>db &!)(IMHz 380-4LFL 15.25 2N3J7!i J f1rN "00 MHz 1080 ,.,
S01074 "'" l1db 30M", !JOO.6LFL 21 ,15 2N3S53 2!>W 11!> 104 Hz T039 ".S01078 "W ta .. ......n, 2Hl0 2N38&6 lOW 400 MHz T039 '"SO l 088 "W , ... !lOO--6LFL 23.2!I 2NU27 lOW 115 MHZ T039 '"SOl089 "'" , ... !lOO--6Lf L 27. 15 2N!>5llll 3 OW 17!> MHz MT71 4 1!>
SO l l 43 "'W '"

,., MT72 10.~ 2N$590 lOW 17!> MHz MT72 '".S0 11!>8 "W " soc T01l 7 12.JO 211l!>!>91 2!>W 175 MHZ MT72 10.2!>
S01272 .". , eeo MT72 ,., 211l!>913 175W 175 MHz T039 '.ro
S01278 "'" to sc M172 16.JO 2N6OIIO • OW 17!> MHZ M172 ,..
SOt U 6 row " '" ......" "'" 2N&Olll 15W 115 MH.! M172 8 .!>
SOU 28 .'w " '" sooe," "" 2N6082 2!>W 17!> MHZ M172 10~
SOt 433 OW " ... • tee ,.. 2N6083 JIJW 175 MHz MT72 12JO
SOI.~ "'" s ". ......n, '"' 00 1N~ .ow 115 MHz MT72 16 JO
SOI. !>l so ,. sc ......" 18.10 2N~ .OW 17!> MHz )(106 ,.,
SOI. 71 ,row ,

'" ......" "" 1N609'!> 15W 175 MHz Xl06 ,..
2N!)9ot5 .W • ... .,'" 10 ,75 2N6096 JIJW 115 MHz Xl06 103!>
' N..... 'OW e ... vtso 13 .00 21116091 .ow 175 MHz Xl06 >0.00

IN CLUDES PC BOARD

AND PARTS STI LL O NLY
$19.95 t~ui",s 5 volIsOC

~ ~~_-.J RF TRANSISTORS

I
FMM C 1

~ Fast scan "mat"". TV ,n I"'" 420 to
450 MI-ll Band "','" any TV!<!t, Low ""'M.
ll'OlI gaIn rt Amp "" th VataclOt tuned "'PU t
and outputs. Buill in AC supply. eon- In

t'li'O I~ .alnout & Deoge cabinet mea:~~"...~:::~;~1·7il1"" • 4- IJ.'·. "'lilI" Faclory ..." ed
""tll 2·......t o ....rant""

':IJ,),
559.95

NEW
1056 BIT
EXPANDABLE
MEMORY KIT

Dynamic

Touch

Tone Mic

539.95

68111 05LfO O'.lll.y. * On Bo.fd AC Tr. n. ' OIme . * 11
Ho,,' 'o,m.t ..,m 14 Hoo, AI.,m * Snocu. ~Nlu,. *
Etap,ed T,me, T,mH lealu,e m..e, m" Popular ,n Btoaa
CUI Sra"on•. It's • naru'al to' ca,.. t>oalS ana camPI'''
,," an used ..,I" opliona, cryslall,me Oase " 's ou' ,'a"
a.raca"",,,r 1" .95
C,y,'aJ "me b.u ..he" llu,chu ed ..,m clo<:* S3 95

NEW!

SHOWIll WlTH OPTIOIll AL ..P·800 M ICRO PROGRAMMER

Bu y )'OUt KOK 20160\ ftom AIO<IICO;lAd ..e·1I PlIY sn,pp'ng a "Cl ,ns".af'l(:e In

ttle a8 Slat" So...y no Cl'l.1lrll" c. rds ecceptee O<l 20 16A

•••••••••••••••••••••
ALARM CLOC K KIT 12 or 24 HOUR DIGITAL CLOCK KIT

PC board, 555 & .11parIs "0'*$ 0" 9 vol" MOu $.buu&n 

'"''

BLIN KY FLASHER KIT I H5

CLOCK FILTERS

ADJUSTABLE POWER SUPPLY KITS
5·1!l verts soc M Ao 56 95

12·28 vons !)(l(I MA 695

Add 6 " ,hippin•• Add " .00 l or orden under 1 10. 0 0. 0,,1 01 U. S . A. add I S 'J(, ,hipping and <;f'rri{i<td chf'("1t or mon.. )" ord.. , ill U.S. fund••
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_ NOVICE STUDY GUIDE- SG7357- Here is a completely new study
guide and reference book tor the potentIal ham. This Is not a ques
tion/answer memorization course. Elec tronic and radio fundamentals are
presented and explained in an easy-to-understand fashion, preparing t he
beg inner lor the Novice exam. Includes the latest FCC amateur reQula
l ions, as well as app li cat ion forms . Eas ily the best path into the exciting
world o f ham rad io ! $4.95.'

• GENERAL CLASS STUDY GUIDE- SG7358- A complete theory course
for the prospective General or Technician . This reference explains tran
sistor, amplifier, and general radio theory, while preparing the Novice for
the " big" ticket. After gelling your ticket , you'll use this guide again and
again as an electronic reference source. Not a question/answer guide that
becomes dated when the FCC updates the amateur exams. $5.95. '

eADVANCED CLASS STUDY GUIDE- SG1081- Ready to upgrade your license? To prevent retaking the FCC theory exam, you
need the 73 Advanced theory guide. SSB, antenna theory, transmitters, and electronics measuring techn iques are covered in
detail In this easy-to-follow study guide. Special modes and techniques, such as RnY, are also treated . An engineering degree is
not necessary to master Advanced theory- try this book betcre visiting the examiner's office! $5.95. '

e EXTRA CLASS LICENSE STUDY GUIDE- SG1080-Belore going lor your 1 )( 2 call , it pays to be a master of the Extra class
electronic theory. This study guide is t he logical extension 01 the 73 theory cou rse. All the theory necessary to pass the exam is
presented . Antennas, transmission l ines, swr are discussed, as well as noise, propagation, and specialized communication
techniques. This book is not a cl assroom lect ure or memorizat ion gUide, but rather a logical present at ion 01 the material that must
be unders tood be fore attempting the Extra exam. Save you rs eu a return trip to the FCC and try th e 73 method f irst ! $5.95.'

==LicENSE srudy quides & TApES==

- -.
• NOVICE THEORY TAPES- CT7300- Start llng Learn ing Breakthrough . You'll be astounded at how
really simple the theory is when you hear It explained on these tapes. Three tapes of theory and one of
questions and answers from the latest Novice exams give you the edge you need to breeze th rough
you r exam. 73 is interested In helping get more amateurs, so we're giving you the complete set of our
tapes for the incredibly low price of ONLY $15.95."
SCientists have proven that you learn faster by listen ing than by reading because you can playa
cassette tape over and over in your spare t ime-even while you 'redrlvingl You get more and more inlo
each time you hear it.
You can't progress without solid tundementere. These four hour·long ta pes give you all th e basics
you' lf need to pass th e Novice exam easily. You' ll have an understanding of the basics which will be
Invaluable to you for the rest of your life! Can you afford to take your Novice exam without first nst en
ing to these tapes? Set of 4- $1 5.95."

.- -.

-.
73 CODE SYSTEM TAPES

SSTV
e SLOW SCAN TELEVISION
TAP E- CT7350- Prize-winnlng
programs from the 73 SSTV
contest. Excellent for Demo !
SS.95."

." , <:P' ,<:JJto"
. ~

-.I
1)CODE COUflSl

tI_iiiII •

t , - -.\

eo<l", sent at tllll o llicial FCC atandard (no
OI her lape w. ·.........rd uses theSe sta".
dard., so many people flun k the code
-.when they ar" suddenly-under pressur.
- faced ....Ith char.et ..... senl at 13 wpm
and s paced lor 5 wpm). Tills lape is not
memorizable. unli ke lhe z. ny 5 wpm lape.
since the code grOUpl.r. entirety .andom
che.act~ sent In groups 01 Ii.....

"COURAGEOUS"
2lI + WPM_ CT7320_ Code is wl\at gets
you ..hen you 00 lor 1M b tra c lan II
eensa. " is so embarrauing 10 panic out
just bac.8usa you didn 'l prepare you<self
.-I11l t hl' lape. Though th ll " only one
.-ord lasler. lhe code ! roups a r. 110 di fl..
cult that you 'Ua lmoal a ll asleep copying
I.... FCC stull by comp,arI$Of'l. Users report
Ihat Ihey ca n'! be li....e ho.... easy 20 per
.ea lly Is willl lhis fantashc one l'>Ou. t. pe.

"OUTRAGEOUSII
25 + WPM- CT7325- Th ls ls Ille lapelor
Ihal small lI'Oup 01 overach ieving Ilams
who would n I be conteet to sim ply lIIlisfy
Ihe code reQulremenls o . t he Extla Class
Ilcen". Ws the lougnesl lape we 've gOI
and we keep a permanenl lile 01h. ms wl'>O
hlIve maslered It. Let us kno.. when you're
uo 10 ,peed and ....e ·ll inseribe you. name
In 73's CW " Ha ll 01 F. me."

" THE CANADIAN"
10 + WPM- CT7310- 73 ha . n ·1 forgollen
Ihe Canad ian hams - o ur 10 WPM lape
prepa,es you 10 b,eezelhrough your ccun 
try' . licensing exams . like the olher code
g rou ps. Ihe lape is nOl memcnaaore and ,
once mast ered. p.ov ldea a margin of sat..
Iy In t be aCl ua lle.l s i!uatlon.

"BACK BREAKER"
13+ WPM - CT73 13 - C od e q 'ou ps
again, e t a brisk 13 ~ so you .. ,11 be a l
.se -.when you lilt do*n in Ironl 01 lhe
s tealy-eyed gcwernmenl lnspeetor and he
_al1$ sending you plain langu39. lit on ly
13 per. You need til" I l<Ira marg ,n 10 """,.
come tile panic ..h lch Is uni_1 In the
1"' si t ua llona. WIlen you'... $pe<1t your
monvy lind t ime to lake Ihe test . you'll
Ihank heavens you had Ihis ~k-break;ng
tape.

liTHE STICKLER"

" GENES IS "
5 WPM- CT1J05- Th is Is tt,,~ b&glnnlng
tape 'or people wl'>O do not know the code
at all. It lake s them Ihrough t he 26 letters ,
10 numt>era a nd neeessary ponetuallon.
complete with practice ...e ry step 01 t....
wey us ing tt>a nfI_st blitz teach ing lach
niQues. It is .Imost miracu lous ! In one
hour ....ny ~-includlng kids 01 len
_are able to master the code. The easa 01
learn ing gl".. con lidence to begln nflf'S
wI10 might o t hetwlsa drop out.

Any Four T.pe. For 115.851·
14.85 EIIch'-

e + WPM- CTnOe- ThiS ;$ the praClice
lape lor Iha Novice and Technic ian lI
censes." Is made UP 01one solid hour o .

. --
I.J-'- (1)CC?Of COUAS~

.~'*
Use th e orde r card in the back 01 this magazi ne or itemize your order on a separate piece of paper and mail to :

73 Radio aookshc c • Peterborough NH 03458. Be sure to include check or detailed credit ca rd informat ion.
•Add $1.00 handling charge. Note: Prices subjec t to change on books not published by 73 Magazine.

\

II:nD r.1Il::TOMI=D l::I=AVICI= CALL rsoai 924-7298
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===~ 73 TEdtNiCAl libRARY=~~
• BEHIND THE OIAl- BK7307- By Bob Grove. Get more lun out

01 shortwave listening with th is interest ing gu ide 10 receivers ,
antennas , frequencies and interference. $4.95.'
eTHE CHALLENGE OF 160- BK7309 - is the newest book in the
73 technical library. oencatec to 160 meier operating . 51 Dunn pro
vides all necessary information to gel started on this unique band.
The all-Important antenna and ground systems are described in
detail . The introduct ion contains interesting photos of Stew
Perry 's (the King of 160) shack . Thi s reference is a must lor new
and experienced " Top Band" operators. Price: $4.95.'
erc Op·AMP COOKBOOK - BK1028- by Walter G. Jung. Covers
not only the basic theory o f the Ie op amp in great detai l, but also
inc ludes over 250 practical circuit applications, li ber all y il ·
fustraten. 592 pages, 5'12 x BYI , salt bound. $12.95.'
• THE POWER SUPPLY HANDBOOK- BK7305-Need a power supply for a gadget you're bu il ding? In the POWER SUPPLY HAI\lD
BOOK there are dozens reecy-tc-buuo . plus detai led steps for des igni ng your own. There are ci rc uits and parts list s for all k inds of
supplies, ranging from simple DC typ es to highly stable recutateo ver sions. If you need a ci rc uIt to convert a DC voltage to a higher or
lower voltage, turn DC Into AC, or AC to DC-then thi s is the book you need. With more than 400 pages, you sh ould be able to find just
the c irc uit you need. Without a dou bt one of the best power supply source books ava ilabl e, comp iled by the editor s of 73. $7.95.'

_INTRODUCTION TO RTTY-BK73BO-A beginner's guide to
raototeretvoe including teletypewriter fundamenta ls , signals,
distortion and Any art. You can be a Rn y artist! A 73 publica
tion. $2.00.'
_THE NEW RTTY HANDBOOK-BK7347- is a new edition and
the only up-to-date RTTY book available. The state 01 t he art has
been changing rad ica lly and has made all previous RTTY books ob
solete. It has the latest circu its, great lor the newcomer and ell pert
alike. $5.95 .'
_ PROPAGATION WIZARD'S HANDBOOK-BK7302- by J. H.
Nelson, When sunspots riddled the worldwide communications
networks of the 1940's, John Henry Nelson looked to the planets
for an answer. The result was a theory of propagation forecasting
based upon interplanetary alignment that made the author the
most reli able lorecaster in America today. Th e book provides an
enlightened look at communications past, present, and future, as
welt as teaching the art 01 propagation torecesuna. $6.95. '

-.-------',..,.......
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_ SSB . • • THE MISUNDERSTOOD MODE-BK7351-by James B.
Wilson. Single Sideband Transm iss ion ... thousands of us use it
every day, yet it remains one of the least understood facets of
amateur radio . J. B. Wilson presents several methods of sideband
generallon, am ply illust rated wit h charts and schematics, which
will enable the ambitious reader to construct his own sideband
generat or . A m ust for the technically-serious ham, $5.50"
_ SSTV HANDBOOK- BK7354(hardcoverl, BK7355(softcover)
Thi s excellent book tell s all abou t It , from its history and basics to
the present state-ot-the-ert tecnruquee. Contains chapte rs on err
cults, monitors, cameras, color SSTV, test eq ui pment and much
more. Hardbound $7.00, soltbound $5.00.'
_WEATHER SATELLITE HANDBOOK-BK7370 - Sim ple equ ip
ment and methods for getting good pictures from the wea ther
satellite, Antennas. receivers, monitors , facsimile you can build,
tracking , autom atic contro l (you don't even have to be home). Dr.
Taggart WB8DQT. $4.95.·
_ 73 DIPOLE AND LONG·WIRE ANTENNAS-BK1016- by Edward M. No ll W3FQJ. Th is Is t he f irst collection of virtually every type of
wire antenna used by amateurs, Includes dimens ions, configurations, and detailed construction data for 73 different antenna types.
Append ices describe the construction of noise bridges, line tuners , and data on measuring resonant f requency, velocity factor, and
swr. $5.50. '

_THE GIANT BOOK OF AMATEUR RADIO ANTENNAS- BK7304
-With the GIANT Book of Amateur Radio Antennas by your side,
antennas will become the least of your worries. Over 450 pages of
design ideas, theory and relerence data make this book live up to
its true. Th e 7 chapters cover everything from basic antenna theory
thro ugh designs for DIY accessories, as well as dozens of antenna
designs. Whether planning to build or buy, design or admire, test
o r enjoy a ham antenna-this is t he book for you. From Ihe editors
of 73; published by Tab Books, $12.95 Hardback,'
_73 VERTICAL, BEAM AND TRIANGLE ANTENNAS - BK1069

by Edward M. Noll W3FQJ, Describes 73 different antennas for
amateurs. Each design is the resu lt of the author's own ex
perimen ts covering the construction of noise bridges an d antenna
line tuners, as well as methods for measu ring resonent trequencv.
veloci ty fact or , and etanotec-wave ratios. 160 pages. $5.50. '
_VHF ANTENNA HANDBOOK- BK7368 - The N EW VHF Auten
na Handbook details the theory, design and construction of hun
dreds o f different VHF and UHF antennas " , A practical book
written lor the aver age amateur who takes joy In building, not full
of complex formulas for the design engineer . Packed with
fabulous antenna projects you can build . $4.95.'

Use the order card in the back of th is rneqazme or It emize your order on a separate p iece of paper and mai l to :
73 Radio aooesnop _ Peterbor ough NH 03458 Be sure 10 include check or detail ed credit ca rd information.

o Add $1.00 handling charge. Note: Prices subject to change on book s not publi shed by 73 Magazine

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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=====TEST EQUIPMENT= = ==
eRF A ND DIGI TA L TeST eQ UIPMEN T YOU C A N
BUILD- BK1044- Af burst, funct ion, square wave generators,
variable length pulse generators-l00 kHz marker, j·f and rf sweep
generators, aud io esc. atlrt signa l injector , 146 MHz sy nthesizer,
dig ita l readouts for co un ters, several coun ters, prescater,
microwave meter, et c . 252 pages. $5.95."

_VOl. I COMPONENT TESTERS - l B7359- ... how 10 build
transistor testers (8), di ode testers (3), Ie testers (3), voltmeters
and VTVMs (9), ohmmeters (8 different k inds), inductance (3),
capacit y (9), Q measurement , crysta l checking (6), temperature (2),
aural meters for the blind (3) and all sorts of miscellaneous data on
meters . .. using them, making them more versat ile, mak ing stan
dard s. Invaluable book. $4.95.'
_VO L. II AUDIO FREQUENCY TESTERS- LB7360- ... j am
packed with all k inds 01audio freq uency test eq uipment . II you're
into SSB, AnY, SSTV. etc., th is book is a must lor you ... a good
book for hi-I i add icts and experimenters. too! $4.95.·

_ VOL. III RADIO FREQUENCY TESTERS- LB7361- Radio frequency wa ves. the common denominator 01 Amateur Radio.
Such items as SWR. antenna impedance. line impedance. rf output and f ield strengt h; detailed instructions on testing these
items includes sections on signal generators. crystal cal ibrators. grid dip oscilla tors. noise generators. dummy loads and
much more. $4.95. "

_VOL_IV IC TEST EQUIPMENT-LB7362- Become a trcuoreenoounc w izard! In this fourth vo lume 01 the 73 TEST EQUIP
MENT LIBRARY are 42 home construct ion projects for bu ild ing test equipment to work with your ham station an d in servicing
digital equipment. Plus a cumulative index lor all four volumes 01 the 73 TEST EOUIPMENT LIBRARY. $4.95.'

= = d IE WELL-EQUippEd JiAM sJiAck= =
_ 73 MAGAZINE BINDERS - Preserve and _HOW TO BUILD A MICROCOMPUTER-
prot ect you r co ll ection for your l ifetime! AND REALLY UNDERSTAND IT - BK7325
There's no excuse for lost issues when you -by Sam Creason. The electron ics hobby-
have these handsome red binders with ret who wants to build his own mrcrccom-
go ld lettering. Order 1-BN 1001-fo r puter system now has a practica l " How-

To" guidebook. Sam Creason 's book is a
$6,50 ' ; 2 or more- BN1002- for $6.00 combinat ion technica l manual and pr o-
each.' (Specify 1978 or 1979 b inders) gramming gu ide that takes the hobby ist
_ CSl CARDS- 73 turns out a fantast ic step-by-step through the design, construe-

series o f QSL cards at about half the cost tion, testing and debugging o f a compl ete
o f having them done elsewhere because microcomputer system. $9.95.'
they are run as a fi ll-in between printing _ 1979 WO RLD REPE AT ER ATlAS -
books and other items in the 73 Print Shop. BK7346-With a new easy-to-use format.
250 Style W-QW025O-lor $8.95 ' ; 500
Style W-OW0500-for $13.95 ' ; 250 Style the 1979 World Repeater Atlas is the tarq.
X-OX0250-for $8.95'; 500 Style X- est ever published by 73. More than 230
OX0500-for $13.95' ; 250 Style Y-QY025Q pages o f repeat ers, li sted by both location
-for $8.95'; 500 Style Y-QYOSOO-for and frequency , together w ith over 50 toea-

non map s-make th is the best repeater
$13.95." atlas ever ! Nearly 2000 sepa rate rep eater

locations are shown on the maps. wi th
greater accu racy than ever before.$4.95.'

_ BACK ISSUES- Complete your collec-
tion; many are prime collectables now.
classics in the lield! A full collection is an
invaluable compendium of radio and erec-

S tyle Y t ronics knowledge!

Sing le ba ck issue-STOOOO
$3.00' ;
25 our choice-ST2500-$12.00·;
25 your choice-ST2501-$25.00 ·;
5 your choice-ST0500-$8.5O ';
10 your choice-ST10oo- $14.oo. •

_ OWNER REPAIR OF AMATEUR RADIO EQUIPMENT-BK7310-Frank Glass shares over 40 years o f operat ing, servic ing,
and design experience in this book. There are several book s and numerous arti cl es available on the subj ec t of repairs to etec
tronlc equ ipment. The informat ion within these books ranges from the elementary to the high ly technica l written for the top
engi neers in the f ie ld . But th is book stands ou t from the rest in that it is written in narrat ive style aimed at convey ing the con
cept 01elec tronic servic ing. A written d iscussion o f how componen ts work and how they are combined to provide ccmmumce
tion equipmen t is used to he lp the reader understand the concepts required to service sta tion equipment. $7.95. '
_ A GUIDE TO HAM RADI0 - BK7321- by l arry xa naner WB2NEl. What's Amateur Radio a ll about? You can learn the basics

01 this lasc inat ing hobby wi th t his excellent beginner's guide. II answers the most freq uent ly asked questions in an easy-going
manner, and it shows the best way to goabout get ling an FCC license. A Guide to Ham Radio is an ideal introduction to a hobby
enjoyed by peopl e around the world. $4.95."
_LIBRARY SHElF BOXES- These sturdy white, corrugated. mrt-reststant boxes each hold a full year 01 730r Kilobaud Micro·

computing_ With your order. request se ll·sticking labels for any 01 the foHo wing : 73, Kilobaud Mic rocomputing. CO. OST. Ham
Rad io. Persona l Computing. Rad io Electronics, In terrace Age. and Byte. Order 1-BX1 (X)() - for $2.00 ' ; order 2·7-BX2oo2-for
$1 .50 each' ; order 8 or more-BX1oo2-for $1 .25 eac h ".

Use the ord er card in the ba ck o f thi s magazine or itemize your orde r on a separate piece o f paper and mail to:
73 Radi o Bookshop _ Peterborough NH 03458. Be sure to inc lude check or detailed cred it card inform at ion .

'Add $1 .00 handling charge. Note; Prices subject to change on books not publ ished by 73 MagaZine.

"'I'D I'11C!!TftIUlCD C!!CD\lI,.C ,.1\1 I n::n~l Q::J4_7::JQR
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22,650
pages.

That's the size of the world's
most comprehensive guide to
the subject of ham radio:

%8 years of 73 Magazine.

The back issues of 73 are a gold mine of interesting articles. Unlike
the other magazines, which fill their pages with activity reports,
there's little to go stale in 73. You'll find pioneering articles on SSTV,
FM, repeaters, ICs, and computers. Even the editorials are fun as
Wayne Green's dire predictions, like the debacle of incentive licens
ing, have come to pass.

Clip the coupon below and send for 73's new back issue catalogue.
Treat yourself (or a friendly ham) to some fun, and a fantastic bargain
to boot.

-----------------------------

o YES! Rush me 73's FREE Back Issue Catalogue!
Name _
Address _

City State Zip

192

•magazme
PETERBOROUGH NH 03458
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EASTERN UNITED STATES TO:

A _ Next higher frequency may al so be useful
B _ Difficult circuit this period
F _ Fair
G _ Good
P - Poor

SF _ Chance of sol ar flares

ALASKA .. .. .. , , , , , .. .. " "
ARCU", "A , .. • , .. ". ,.. ,.. ,.. ,.. ".
AUSTAAl,A , .. , , " " " .. " " ,.. ,..
CA.....l ' '''''E " .. .. , , , .. " ,.. ,.. ,.. ,..
' ''ClA..O " , , , , .. " ,.. ,.. ,.. ,.. ..
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00 . 0 1
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2 3 4 5 6 7 8
G F/SF F/5F F!SF F!SF F G

9 10 11 12 13 14 15
G G/SF G/SF P/S F ' !SF , G

16 17 18 19 20 21 22
G F G G G G G

23 24 25 26 27 28 2930
GIF F G G G G G

Zip _

o Payment enclosed
(1 extra BONUS issue)

o Bill me later

Subscription Department
P.O. Box 931

Farmi ngdale NY 11737

print NE Waddress here:

ALL NEW 1979
REPEATER ATLAS

OF THE WORLD

The all new 1979 Repeater Atlas is now available as a
result of the cooperation of hu ndreds of indiv iduals,
repeater groups, and coordinators. This is the largest
atlas available anywhere. It inc ludes 234 pages, 50
location maps, over 4,500 stations, and 9,000 entries ,
in a new, easy-to-use formal Indexed by location and
frequency. Call Toll Free (BOO) 258-5473; have your
credit card handy and order you r 1979 Repeater Atlas
(BK 7346) today. $4.95

7'gmagazine
Peterborough NH 03458

If you have no label handy, print OLD address here.

l et us know 8 weeks in advance so that yo u won't
miss a single issue o f 73 Magazine.
Atta ch o ld label where indicated and p rint new ad
dress in spa ce provided . Also include you r mailing
lab el whenever you write concerning your subscrip
tion . It helps us serve you promptly . Write to:

7'gmagaZine

o Address change only
o Extend subscr iption
o Enter new subscript ion
0 1 year $18.00

gName c.lI., ----

MOVING?

I
I
I
I
I
I
II~ Address _-I it C;tY Sta,,_,--_
I .,
I",I;;; Name Call _

I V) Address _

~;~ ~ta:. ~ :J
193
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Nye Company 24
OK 101 ..:1'1'''' & Tool 24,8!>
OptoelecllonlC$. In<: . 13
O\Ildoo< Oull, ne<s 27
Palom<J' Engl.-a 121, 166
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StmoeonduetOf s.."plus 183
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5-F ArlUIteu' Rad'oSer< . 1,121
sensen Unl,m,'''''. . . 49
5pect .OI\ICS, Inc. 116. 177
Spectrum CommunIcations 67
SST Elec tron,cs 169
Standard Commun,cah(Hls. _ IW
Surplus Eleclronics, , 182
Swan ElectroniCS 8. 9
Te<;h n'Clll Clinic 125
l ele-Tow', M I g , Co. __ 12\
tee-tee. 11
TET USA . 29
Thomas CommunicationS. 32. 33
l owe' r tecuee-cs Corp. . . 31

1 18 T,ac Eleclrom e ll Cofp 11. 157
T3 l ull s Radio eec I ~. 161
Ul 0 UDM Enl ...-pnses 125
UI3 UII, ma Elect ron ICS. Ltd 125
1I9 Unad,llil/Reyco DoVISoon 31
U2 l.IniIrco-RoI'In . 71
US UMed ProdUCIS 181
V!> VHF Eng l......."'g ~1

V2~ Vibo'OIlIe . 15. 109
V15 Vlneyilrd Amilleu, RadIO 125
WI6 West...-n ElectronICS 135. I~

W2 WIlson Elect ronocs 3
W33 Wilson Syslems . Inc 91,94
)(3 )(,1... Corp 99
YI veesu Electronocs Corp

CIll . • 3. 15
f rom 13 79. % .130. 131·IJoC 189-1901

'Reader se....ictI inqui.... not honor.cs.
PleaM contact ad.ertiMr d i,eclly.

BK1016
STOOOO
ST2500
ST0500
ST1000
ST2501
BK7307
BN1001
BN1002
BK7309
CT7305
CT7306
CT7310
CT7313
CT7320
CT7325
CT7394
BK7321
BK7304

BK7325

BK102B
BK7380
CT7300
BK731 Q
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73 DIPOLE & LONG WIRE ANTENNAS s 5.50
73 BACK ISSUE $ 3.00
73 BACK ISSUES-25 OUR CHOiC E $12.00
73 BACK ISSUES-5 YOUR CHOICE. s 8.50
73 BACK ISSUES-1 0 YOUR CHOICE $14.00
73 BACK ISSUES-25 YOUR CHOICE. $25.00
BEHIND THE DIAl. $ 4.95
BINDER- 73-1 $ 6.50
BINDER-73-2 AND UP $ 6.00
CHALLENGE OF 160 $ 4.95
CODE TAPE - 5 WPM $ 4.95
CODE TAPE- 6 + WPM $ 4.95
CODE TAPE-10 + W PM $ 4.95
CODE TAPE-13 + WPM s 4.95
CODE TAPE-20+ W PM $ 4.95
CODE TAPE- 25 + WPM $ 4.95
CODE TAPES (ANY FOUR ABOVE) $15.95
GUIDE TO HAM RADIO $ 4.95
GIANT BOOK OF AMATEUR RADIO
ANTENNAS .. ... .. .................•....... $12.95
HOW TO BUILD A MICROCOMPUTER & REALLY
UNDERSTAND IT. $ 9.95
IC OP AMP COOKBOOK $12.95
INTRO TO RTTY $ 2.00
NOVICE THEORY TAPES $15.95
OWNER REPAIR OF AMATEUR RADIO
EQUi PMENT..................... .•......... $ 7.95

BK7305
BK101 5

BK7302
QW0250
QW0500
QX0250
QX0500
QY0250
QYOSOO
BK7346
BK1044
BK7347
BX1 000
BX1001
BX1002
BK7351
BK7354
BK7355
CT7350
SG1081
SG1080
SG7358
SG7357
LB7359
LB7360
LB7361
LB7362
BK7348
BK1069
BK7368
BK7370

POWER SUPPLY HANDBOOK $ 7.95
PRACTICAL ANTENNAS FOR THE RADIO
AMATEUR " $ 9.95
PROPAGATION WIZARD'S HANDBOOK $ 6.95
QSL CARDS-STYLE W-250 $ 8,95
QSL CARDS-STYLE W-500 $1 3.95
QSL CARDS-STYLE X-250 $ 8.95
QSL CARDS-STYLE X- 5OO $1 3.95
QSL CARDS-STYLE Y- 250 s 8.95
QSL CARDS-STYLE Y- 500 $13.95
1979 WORLD REPEATER ATLAS $ 4.95
RF DIGITAL TEST EQUiPMENT $ 5.95
Rn y HANDBOOK $ 5.95
SHELF BOX- 1 $ 2.00
SHELF BOXES-2 $1 .50 each
SHELF BOXES- 8ANOUP $1 .25 each
SSB THE MISUNDERSTOOD MODE $ 5.50
SSTV HANDBOOK (HARDCOVER) s 7.00
SSTV HANDBOOK (SOFTCOVER) $ 5.00
SSTV TAPE.... ..........•........ . ...... ... $ 5.95
STUDY GUIDE- ADVANCED CLASS $ 5.95
STUDY GUIDE-EXTRA CLASS s 5.95
STUDY GUIDE-GENERAL CLASS $ 5.95
STUDY GUIDE - NOVICE CLASS $ 4.95
TEST EQUIP LIB V1-COMPTESTERS. •. . .. . . $ 4_95
TEST EQUIP LIB V2- AUDI0 TESTERS $ 4.95
TEST EQUIP LIB V3-RADIO EQUIP $ 4.95
TEST EQUIP LIB V4-IC TEST EQUiP s 4.95
TOOLS & TECHN IQUES s 4.95
VERTICAL BEAM & TRIANGLE ANTNS $ 5.50
VHF ANTENNA HANDBOOK $ 4.95
WEATHER SATELLI TE HANDBOOK, . •. .. . .. . $ 4.95



All NEW

-
HIGH-PERFORMANCE HF TRANSCEIVER

Today's technology, backed by a proud tradition, is yours to enjoy in the
all-new FT-l 01Z0 transceiver from YAESU. A host of new features are teamed
wi1h the FT-l 01 heritage to bring you a top-dollar value. See your dealer today
for a "hands on" demonstration of the performance-packed FT-l01Z0 .

-.c..1 l ront Pil ne{, plus heavy
~ c:...

u!Il· ;,,- lully adjustable. VOX
rcuilry

Jill-in Rf speech processor
r..-. ~lIl l k power" when yCXI....
Jill- in, threshold Itdjuslllble,
)i$e blenker

,uipped lor sse and CW
eralion. Cho ice o f wide or
mlW b llndwidth lor CW (with
tional CW l iner insta lled)

Cont inuously variable IF ba::.....=--_-l
width : 300 Hz to 2.4 KHI

r - r - - - - - - - - - Digul plus lInalog frequency
..-dout. Dig ihll dlap Lay resol....
lion to 100Hz

Rugged 61468 fin.' amplilier
lubes with RF negative teed,

bee

RF and AF gain c:ontrols located
on eoneentric shafts lor
Clf*"lIlor eonvenience

Fu lllHond coYer~; 160 through
10 ~ter$, p lus WWV/JJY
(rec:eive only)

T)(. RX, Of franseelv.frequency
offMt from lNin dla llrequ.nc:,/

Seed awilene. lor use with
L -==_ FV.gQl0M synthesized ac.,..

ning YFO (option). FV-9010U
provides 5Cl1nner. plus 40 're
q~y memory bank.

TRANSMITIER

PA Input Power:
lEV watts DC
Carrter Suppression:
Better than 40 dB
Unwanted Sideband Suppression :
Better than 40 dB @ 1000 Hz, 14 MHz
Spurious Rad iatio n :
Better than 40 dB below rated output
Third Order Distortion Products :
Better than - 3 1 dB
Transmitter Frequency Response :
300-2 700 Hz ( - 6 dB)
Stability :
l ess than 300 Hz in first 30 minutes after 10
mil . warmup; less than 100Hz after 30 minu tes
over any 30 min . period
Negative Feedback : 6 dB @ 14 MHz
Antenna Output Impedance;
50-75 ohms, unbalanced

SPECIFICATIONS
GENERAL

Frequency Coverage:
!mateur bands from 1.8 -29.9 MHz. plus
WNV/JJY (receive only)
Operating Modes:
lSB, USB, CW
Power Requ irements :
100/11 0/ 11 7/200 /220 /234 vol ts AC,
50/60 Hz; 13.5 volts DC (wi th optional DC-DC
converter)
Power Consumption:
AC 117V: 75 VA receive (65 VA HEATER OFF)
285 VA transmit DC 13.5V: 5 .5 amps receive
(1.1 amps HEATER OFF), 2 1 amps transmit
Size :
345 (W)x 157 (H) x326 (0) mm
Weig ht :
Awroximately 15 kg.

COMPATIBLE WITH
FT-901DM ACCESSORIES

RECEIVER

Sens itivity :
025 uV for SIN 10 dB
SelectiVity :
2 .4 KHz at6 dB down, 4.0 KHz at 60 dB down
(1.66 shape factor) : Continuously variable be
tween 300 and 2400 Hz (-6 dB); CW (with
optional CW fitter insta lled) : 600 Hz at 6 dB
coen.1.2 KHz at 60 dB down (2:1 shape factor)
Image Reject ion :
Better than 60 dB (160- 15 meters); Better than
50 dB (10 meters)
IF Rejection :
Better than 70 dB (160 . 80, 20 -10 rn}; Better
than 60 dB (40 m)
Audio Output Impedance:
4- 16 ohms
Audio Output Po wer :
3 wans @ l()04 THO (into 4 ohms)

Prce And s pecncatoos Subject To
Change Without Notice Or Obkgahon e ra ro. ':79X

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 9On3 • (213) 633-4007
YAESU ELECTRONICS Eastern Servk:e Ctr.,9812 Prlnceton-Glendale Rd_,Cincinnati •.~0'lHi!.:!45~246:::!. _
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