
32 New Product: Sw.an's Astro 150 SSB
Transceiver WIIIIH

38 low-Cost Receiver for Sa tellite TV
- this modular destgn USM read ily a va ilable
technology N6TX

44 A Simple 2mf10m Crossband Repeater
System
-work the world with an HTl. K9f1D

SO Audio Booster for MiJ.Surplus Receivers
-a must for twoadphooe haters McCk-llan

54 Working with FEls
-part II : experiments with gain and supply
voltage WA2SUT/NNNIZVB

58 Build this $SO Mini-Counter
-c theee-K desisn goes to 135 MHz McClel~n

66 A Ve rsatile, v a ria ble Active Filter
- de switching a nd 8-pole res ponse make this one
a winner on RTTY or CWo WA8HEB

70 Variable Tuning for WEFAX Receivers
-whyberockbound? N6TX

76 HOlm ROldio MOlrriOlge MOlnuOlI
-a Yl and her uodeotanding spouse. . . . . WBSYVE

80 The Spue-SOlving SquOlre Vee Antenna
- a d irect ional radiator for c ramped q uarters
. .... ... . ..... . . . . . .... . . . ... . . . .. . . W7DJB/ft

84 License UpgrOlding-A PIOln of Attuk
-you need not fail! WB1RVA

88 Muffin hn MOlniOl!
- a compendium of knowledge a bout electro-
mechanica l ai r move rs WAftNCXn

92 Are Repeaters Ripping Us Offt
-some thoughts about open access to sca rce f re-
q uenc;es kB1JN

96 rr:;jjI My TR5-80 Is Here . • . Now Wh.1.n
LIIIIID - first steps in proarammi ng your compute r

.. . ... . .... . . .. . . .. . .. ... ...... W1kBM

104 rr:;jI Teaching Your Micro to Count
I.QJ - two me thods for adding counter capa bility

to your 6502 machine k61W

118 Operation SOlntOl!
-spread holiday cheer with this SUpel'" dub
peoiect WD8LPN

126 Tools and Techniques for Wire-WrOlpping
- a n excerpt from 73's new book WftSWZ

132 Working with Transistors
- useful knowled ge begins where gobbledysook
ends WA2SUT/NNNI ZVB

138 A DigitOlI Clock with Aru.log Readout
- this is progressl W91EA

144 Turn Off Repeater Windbags
- HT mod brings we lcome re lief WDSHYQ

146 Build .. S5 Co Switch
- why pay morel. W8HXR

148 Hamdom's Evangelical Crusade
- born-again ops, ansel. WB8TCC

150 The Memorizer Flies Inverted
- something vaesu never told you W1WU O

152 Double-Duty Decoder Project
-listen to SCA and tune in RllY WA1UFEJS

158 Build,j Simple HT Charger
- doubles as a 12-V supply W6SM,

160 Do-it-Yourself Carrying Case for Wilson
HT.
-save 11<4 .88 KlGMZ

168 Come On In- The Viewing Is Fine
- a n update orl trends and developments in SSTV
.. . . . . .... . . . . . .. . . . . . . . . . . . . . .... . . . . K4TWJ

172 Rack 'Em Up
- glass jars and orange c ra tes are "where it's at" for
parts storage VE2BVW

174 Gadzooks! A variable 0-260 V Ac
Supply!
-junk·box delig ht WB8JCQ/LU1AKO

176 Scrounger's Special: Used Dental Tools
- your DOS throwaways make dandy PCB drills
..•..... . ...... . . ...... . . . . ...... . .. WA70.,.X

188 First l ook a t Latest Radio Laws
- the official work KB SAO

192 The Induction Relay: Self-Powered
Switching
- this unusua l actuator doesn't require a separa te
control voltage kftDZY

196 The Further Adventures of keycoder
- simpl ified wiring for the toroida l cores. . . . AD'Jt(

200 All About Ground Rods
- gett ing connected to Mother Earth Sta ff
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SUPPLIED ACCESSORIES
Telescoping whip antenna, nl-cad
ba llery pack. charger
OPTIONAL ACCESSORIES
Touch tone pad (nOI installedl.S39 .
Tone burst generalOl" $29 95 . CTCSS
eoo-eocrore tone control $29 95 •
Rubber flex antenna ' sa • Leather
holster $16 • Cigarel1e lighter plug
mobile charging umt $6 . Matchmg 25
w att output 13,8 vac power ampli fier
(5-25): $89 • MatChing 75 watt output
pow er amplif ier (5-75)' $169

-

The TEMPO 5-1 . The world 's first synthesized 2 meter
hand held transceiver. Its superb engineering and top quality
components give it an uncommon degree of rehability .. .a fact
now proven by the thousands of units in use worldwide.

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS
Boost your signal. •. give II the range and clarity of a h igh powered base
station. VHF (135 to 175 MHz)

Oflve Power Output Model No Pnce
zw 1301N 13OA02 5209

H1N 1301N 130Al0 $189
30W 1301N 13OAJO $199

ZW PJ(JW BOA02 $169
l OW &IN BOA10 S1 49
3f1N &IN BOAJO $159

2W SOW 5OA02 $129
ZW 30W 30A02 $ 89

UHF (40l1 10 512 MH:r) mod.l•• lo .... r power and FC C Iyp. accepted models
a lso avellable .

RF Output.
5ensitl~ity:

Pri c• •.• $349.00

With louch lone pad ....$399.00

Ballenes'

SPECI FICATIONS
Frequency Co~erage220to 225 MHz
Channel Spacing Receive e~ery 5 kHz .

tr anamn Simptex or
-1 ,6 M H z

Power Requirements 96 VDC
Current DraIn' 17 rna-standby

500 me-trensrrnt
8 pieces m-ead
battery Included

Antenna Im pedance ' 50 ohms
Drmansions: 40 mm x 62 mm x

165 mm (1 6 " x 2,5"
x 6.S" }
Better than t .S watt s
Better than 5 m.crcvcns

The Tempo line also features a fine line of extremely compact
UHF and VHF pocket receivers. The:y"re low priced.
dependable. and available with CTCSS and 2-tone decoders.
The Tempo FMT-2 & FMT-42 (UHF) provides excellent mobile
communrcanons and features a remote control head for hide
away mount ing.
The Tempo FMH·42 {UHF) and the N EW FMH-1 2 and FMH-1 5
(VHF) micro hand held transceivers provide 6 channel
capabi lity, dependability plus many worthwhile features at a
low price. FCC type accepted models al so available.
Please call or write for complete information. Also available
from Tempo dealers throughout the U.S. and abroad. M & rIJ-

"''' w . Ol,mp" .,., . '0' A09"". C,,,, 9006' ",,,,,.,,,, ~~~'1 ra ~ro
931 N Euc lid . AnaheIm . Ca ll I 92 80t 714 / 772-9200
Butle• . Missouri 64 730 816 / 6 79-31 2 7

lEW TOll fREE ORDER l UMBER: lllOOl CZI-6631
For- I II stites ucept Cl l,ton" I
~II ruodents pleise till conecl on our leVU1,., numbers

~s time with a superior quality synthesized 220I %Hz hand held transceiver. With an 5-2 in your
car or pocket you can use any 220 MHz repeate r in the
United States. It offers all o f the advanced enqlneer
ing, premium quality components and exciting
features of the 5- 1. It is com pletely synthesized,
offering 1000 channels in an extremely lightweight
but rugged case.
If you're not on 220 it's about time you by it and this is
the perfect way to get started. With the addition of a
matching Tempo solid state amplifier you can use
your 5-2 as a powerful mobile or base station as well.
It's all you really need. And if you already have a 220
MHz rig. the 5-2 will add versatility you never dreamed
possible.
AJso...the price is right The nt-ced battery pack.
charger. and telescoping whip antenna are included.
Although not a necessary option. the touch tone pad
shown in the illustration adds greatly to its conven
ience at a low price.
The time has never been better to expand your
horizons...there has never been a better little rig for
220 than the 5-2.



ilson...
has your needs well in hand.
Today's Amateu r demands rugged, rapid and accurate communi
cations between Hams in the know. That 's why they choose the
Wilson Mark. Series of hand-held radios. With exceptional qualities
like these . . . why not choose the most popular radio available

for yourself?

FEATURES
Advantages such as solid state c ircu itry, rugged Lexane case,
removable rear panel (enabling easy access to battery com
partment) and compact mini-size enhance the Mark Series
portable radio 's versati li ty. In addition, Wilson carr ies
a fu ll line of accessor ies to satisfy almost any of your

requirements.

SPECIFICATIONS
The Mark radios offer: . 144-148 MHz range . 6 Channel operation

• Individual t rimmers on T X and RX xtafs e Rugged Lexene
outer case . Current drain: RX; 15 mA, T X; Mark II : 500 mA,

Mark IV : 900 mA . A power saving Hi/ La Switch > 12 KHz

ceramic f ilter and 10.7 monolith ic filter tncluoed - 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 lncluded s Weight: 19 oz. includ ing

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 details and/or the name of your nearest
dealer, contact : Consumer Products Div ision, Wilson
Electronics Incorporated , 4288 So. Polaris Ave., P. O.
Box 19000, Las Vegas, Nevada B9119 . Phone 7021
739-1931,

6~ Wilson Electronics ~w"
... Incorporated

.. •• REGENCV EL.lC......ON'CS. ,..e.
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Manuscripts

Contributions in lhe form Of manu
scripts wit" drawIngs and/or phol~

lI"apns .r. _1tO/l'IOt and will b.- ece.
side<ed lor pouible ClUblieation. Wa
etl" assume no tftPOlls,bilitY'Ofloss
or ""mage 10 any mat la! , PlUM
enelOM ••"mP«l U·add.essed
"''''!OP'' .."III.-<:h bmi.slOn. Pay·
ment !Of It.. u.. 01 any untoliCilecl
mateli.1 will be~ upon .ccep.
t.~. All tQtlt"bullOllS should be di·
rKI.., 10 the 13 .chlor isl oltices.
"How to WfI'e lor 13"' guidoetinn .t.
ava.lable upon r~""'1

Editorial Offices.

•

W2NSD/i
NEVER SA.Y DIE
editorial by Wayne Green

4

P..... Sl...'
PelertlOtough N"" 030t!l8
~: 603-12"-3873. 924.381.
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Subscription Rotes
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Elsewhere.
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paid with U,S. cu".ncy.
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$26.00 payable in U,S . currency
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renew or change
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Write 10 73 AllIgumll, Subscription
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dress lablll trom your most rKent
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cuee your name snd address ss well
as II'IOU 01 gifl reciplants, Post ·
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P.O, Box 931, Farmlngdala NY 11731.
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WARe RESULTS
By the time th is gets into

print, the WARC results wi ll
probably be known - such are
the delays of the magaz ine biz.
This is being written ccnsic
erably before the event in order
to set the record straight.

One of the questions which
came up during my recent visit
to the Ph i la d el p h ia Area
Repeater Association meeting
in Valley Forge was my opinion
of what wou ld happen at WARG.
My answer has not changed in
the last couple of years _•. I
have no opinion on what will
happen ... there are just too
many unknowns Invo lved . I
know that I would feel a lot more
posi tive about it If 1 had seen
any significant evidence that
amateu r groups were doing
something in preparation to
meet some of t he problems
which were evident.

In my editorials and talks, I
have given the facts on events
which have happened which I
think are pert inent and which
could influence the WARC re
sults . I try hard to make ama
teurs understand that these are
facts of history and not my opln
ions. It Is a fact that amateur
radio went into the ITU con
ference on satellite frequencies
with allocations for over 100,000
MHz above 500 MHz and came
out with zero ... noth ing. This
Is not op inion, and it Is vert
Hable In the most revered of
sources: OST. The ARRL people
admitted that they had not done
their homework and this was
the reason for this catastrophic
loss. I think I am not exag
gerating when I categorize the
loss of virtually the entire future
of amateur rad io by satellite as
catastroph ic. Below 500 MHz,
we also lost 90 % of the
450-MHz band and 100% of the
22O-MHz band for satelilte use.

The maritime ITU conference
In 1972 resulted in another ter
rible loss of frequencies by
white nat ions as the African
and Asian countries banded
together, ignoring all technical

recommendations, to grab thei r
" share" of the frequencies ...
no matter any intended use or
not. This again is not opinion, it
is a fact.

If the Third World countries
get off th is kick of getting every
th ing they can at ITU meetings,
we may come out okay, so when
I'm asked for my predict ions of
what wi ll happen, I can't be op
timist ic ... nor can I say that I
think we will lose 4Om, etc . 1do
say this: If we do lose fre
quencies, we know where to
place the blame for It •. . on
those who had the respon
sibil ity to protect these fre
quencies and did so little in that
line, Oh, they knew what had to
be done, but they just didn't do
It. They learned nothing from
their debacle In 1971.

Should amateur radio come
out with everything we have at
present .. , plus a couple of ex
tra bands, no one will cheer
more loudly than I. And no one
will be luckier than the League. I
sti li won't be able to honestly
give them one bit of credi t be
cause they have gambled with
our future by not do ing every
thing reasonably prudent to try
to preserve It. Just hoping for a
lucky break hardly constitutes
providing the service we expect
of them and pay them for.

AN ACCOUNTING
Once this Is over, I th ink the

members should flat ly demand
an accountlng of the funds
spent In Geneva. The last I
heard, they had S140,000 in their
wallet and were sending out
more letters bagging for money
for the WARC "crew." Many
angry members sent me copies
of an August 31st letter ... a bit
late in the game for hat·passing,
I'd say.

It may be almost time lor
League members to stop ignor
Ing what Is going on and start
asking quest ions.

MONSTER GREEN
Rather than come up with

f igures to show that I was

wrong in my questions about
the ARRL l iving it up at the ex
pense of the deluded members,
they've chosen to attack me
personally. " Green is antt
ama teur radio," I hear. Or
"Green is egotistica lly Irying to
torpedo ARRL participation at
WARG 79."

I suggest that the fact s be
brought out. Either I am right
about the $100,000 fund for pro
tecting amateur radio or I am
not. And all anyone has to do is
read the yearly ARRL report .
Whitewashed as It is, the fund is
right In there for anyone to see.
If I am wrong about the fund,
then I think a lot of members are
due an explanati on of why the
fund Is l isted (and has been for
years) in the annual reports,

Let's suppose that eventuall y
they will adm it to the fund, How
then can they Justify the bat
passing for more cash? This
strongly suggests that they in
tend t o spend mor e than
$100,000 at Geneva! How much
can a couple of people spend in
a few weeks? Sure, Geneva is
expensive, but even at the finest
hotel, which I am sure they have
engaged, and at the most ex
pensive restauran ts, which I' ll
bet they are patron izing, it
should be difficu lt to spend that
much money in so short a time.

Say, I'm willi ng to bet $1 00
cash that not one of the ARAL
members will be able to get a
list of the monies which have
been spent from that $100,000
fund since it was set up. It has
been brought back to strength
each year by the di rectors, and
no report has ever been made
that I have seen on where the
money went which was spent.
The first person to come upwith
a list of the expenditures, by
whom, for what purpose, and
when, gets my $1 00. Boy, am I
safe on that bet. I know what
some of the money was spent
for and I know it wil l never be
made public.

My apolog ies to ARRL in
siders for sti rring up skeletons
in cl osets, but when the ctrec-



NBVM
Because of some late developments, we were unable to pre

sent in November the art icle on NBVM mentioned in "Never
Say Die." Tim Daniel NBRK's report will be featured in our
January, 1960, issue.

tors go out to clubs and start
trying to smear me, as a cover
up for their crimes of omission
and commission, then I speak
up.

Me anti-amateur, huh? And
pro what? Let's put It this
way .•. I wil l say fla tly that
there is not one official of the
ARRL at any level who can even
come close to my background
in amateur radio. For those new
readers who might get taken in
by a director, let me give just a
brief resume of some of my ham
activities.

In the OX field, I've got well
o ver 30 0 c o u nt r i e s co n
firmed ... have visited almost
90 countries and operated from
over 40. I've been active on
OSCAR and have some 30 coun
tr ies worked through the
satelli te. On 10 GHz, I have the
wor ld ' s record for s t a tes
worked: seven. I was one of the
pioneers of RTTY and wrote
several of the early books on the
subject. I also was an early ex
perimenter with slow scan and
forget how many countries I've
worked on that mode. I had one
of the early repeaters and
pioneered multiband repeat
ing ... with my first work on
repeaters being in 1949, thirty
years ago.

How about contests? If you
look back, YOU' ll find that I've
won my section several t imes in
the Sweepstakes, OX, VHF, and
other contests. Love 'em. The
rarest count ries I've worked
from? Probably Afghanistan as
YA1NSD, Nepal as an op at
9N1MM, Tahit i with my FOBAS
call, Fiji as VR2FD, and Jordan
as JY8AA. I will have been on
from Korea as HL9WG and from
Hong Kong, wi th call as yet
unknown, In October.

These days I'm active mostly
on 20, 15, 10, 2, 1'/. meters, and
10 GHz. But then, I lead a fairly
busy li fe and haven't time for
everythin g. Ant i-ham? How
many ARRL HQ people have
you heard on the air? I haven't
heard 'em and I drive right
through Hartford every now and
then operating on two meters.

FCC BEING PUT DOWN
Not on ly hams are getting

sick of the FCC. I see more and
more newspaper clippings from
readers about the FCC, none
complimentary. Having attend
ed more hearings at the FCC
than I like, I can see why the out
fit is constipated. Some of my
pet itions for rule changes have
been in the works for ten years
and are still hang ing around
waiting for action.

We might be able to put up
with th is glacial speed If the re
su lts were well considered and
fa ir. They are anything but.
Polit ics is the rule of the day,
along with temporary expect
ency,

One of the major problems at

the FCC is that it is being run by
seven people, none of whom
have the background needed to
make decisions on the complex
matters Involved. This means
that every problem has to be ex
plained in tedious detail, written
for the complete novice, and it
also means that the writer of
these details can sway legis
lat ion easily by biasing the posi
ti on papers.

The FCC is trying to handle a
wide range of regulations, each
req uiring a technic al back
ground which the commis
sioners do not have. The result
Is that some of the comrrne
stoners realize the fut ility of
their jobs and just sit back,
voting wh ichever way seems
best, but not even trying 10
make sense of the situations.
Some virtually sleep through
the long boring hearings.

If the FCC is going to be ab le
to make any intelligent de
ci sions, they are going to have
to l ind some way to get career
people with the needed back
ground into the job-not unin
terested political appointees.
No one can have all of the back
ground needed, so some spli t
ting up of the divisions is need
ed, with separate heads. The
present system of end less oral
hearings must be curbed in
some way. It is just too much of
a waste of t ime for too many
people.

I th ink it was about a year or
so ago that a reader (an old
friend who used to work for me)
wrote, suggest ing that he start
a movement to get me appcmt
ed to the FCC as a commts
stoner. I wrote back and said no
way. I wouldn't last a week in
that bureaucratic environment .
I believe that the shortest dt s
tance between two points is a
straight l ine, even if it bisect s
the White House and two other
commissioners.

No rational body would have
come up with the ten-meter
l inear ban, which doesn't make
any sense. And now that CB
sales have dwindled off to
where there is virt ually no prob
lem with HFers or illegal CBers
of any magn itude, I would ex
pect the Commission to go right
ahead with plans for dealer reg·
tstratton of ham equipment ...
the requirement of a ham II·
cense to bUY, etc. The molasses
speed of the FCC forces it to
provide rules long after the need
for them has gone away. Re
member the repeater rules, If
you wi ll ... totally unneeded
when they arrived because ama
teurs had already solved the
problems Which had orig ina lly
brought on the request for the
rules years earlier.

Part of t he trouble l ies with
hams. All too oft en I see peti
tions to the FCC intended to
so lve some temporary prob
lem . . , and I know that years in

the future this petition may well
cause great misch ief. And then
we have hams who are afraid to
go ahead and experiment with
something. They want to make
sure that It is all okay with the
FCC before they go ahead. The
result o f that is that the
bureaucrats at the FCC are not
about to open themselves to
any poss ibility for criticism, so
they say no. If the damned ham
would just go ahead, but shut
up about it, the chances are
good that nothing wou ld hap
pen and then we could point to a
year or two of operation using
the experimental system with
success and, at that time, get it
okayed. Bureaucrat s say no ...
they have 10 if they want pen
sions.

If I could see examples of our
government providing benefits
to us, I might be less critical. I
suppose the police system we
have is better than none at al l,
but, at times, I am not sure of
this. I see people Quitting work
because they can make almost
as much on welfare and not
have any responsibili ty. Aft er a
couple years of that, who will
ever hi re them ? And so it
goes ... many books have been
written about this mess we've
gotten outsetves into . . . and no
one has even a hint as to how to
get out of it.

About the only good thing
you can say about our govern
ment is that, crummy as it is, we
don't know of a better one any
where.

WHICH ONES WORK?
Unless you are brand new to

73 MagaZine, It should come as
no great surprise to you that I
have a considerable Interest in
10 GHz •.. and th is even ex·
tends to the neighboring band
of 10.5 GHz, where the police
have set up a great l ittle money
maker by zapping motorists.
This nets them well over $3 bil
lion a year in cash for their mu
nicipalities, mak ing it possible
for a $1 ,500 radar unit to pay for
itself in a weekend !

The 73 MagaZine mobile ot
nee and portable laboratory has
four different radar detectors
mounted across the top of the
front window. This is not so
much because the lumbering
Dodge van is operated above 55
mph as It Is to tes t the abi li ty of
these units to detect signals of
importance and reject those of
insigni ficance.

The four un its currentl y In
test in the van are the Bear
finder, the Fuzzbuster, the

Super Snooper, and the Radio
Shack Micronta unit. Up here in
New Hampshire, we have no
shortage of radar in the hands
of pol ice ... in fact, virtually
every state police car has one
and many of the town cars eoort
them. A simple trip to Man
chester, some 35 miles away,
can often supply three or more
tests of the detection devices.

One of the best we have
tested recently has been the
Radio Shack Micronta unit. It
looks very much like the Super
Snooper unit In the ads, but
when ours arrived, we were sur
prlsed to find that though the
shape was Quite similar, the
size was substantially smaller.
The Micronta generally advises
us of a lurking bear a second
before the Fuzzbuster, which
has come to be a good standard
to use.

I'm partial to the Fuzzbuster
lor a couple 01 reasons ... first
ly, because it does always give
the alert in time to check speed
and slow down a hai r, If needed.
Secondly, this fi rm, Elect rolert,
has been by far the most acti ve
In fig hting Illegal laws put
through to l imit the use of these
radio receivers.

As I've mentioned betore, on
most of the larger highways and
turnpikes, the traff ic tends to
run Irom ten to fifteen mi les per
hour over the 55 limit, which
means that the bears have a
field day when they set up shop.
The use of CB and an ear on
channel 19 can save you a st iff
fine, the hassle of coming back
to some crummy place for a
court hearing a week or two
later, and an increase In your In
surance premi ums. It may also
save you r driving l icense.

I had a very good Irlend who
used to go with me on sports
car rallies. A cop. He said that
his fr iends wou ld give almost
anything to get parkway duty,
since this meant an added non
taxable income of severa l hun
dred dollars a day. The patrol
cars kept track of commuters In
expensive cars and stopped
them about once a month for
speeding. Unless the motorist
was particularly dense, there
would be a $50 bill neally folded
within the driving license. The
police wou ld look at the l icense
and hand it back, less the $50.

The rada r detecto rs are
handy because it is all too easy
to go along with the traffic and
find yourself a few miles over
the speed limit. You're not go
ing fast enough to get there any
sooner, but it is last enough for

5
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a ticket, court appearance, fi ne,
and insurance increase. When
the de tecto r sounds off __.
which is a cacophony in the van,
with tou r going at once . . . I
have about one second to hit
the brakes before the police
radar unit s can read out my
speed, Their radars have to read
the incoming Doppler aud io
lone and change it to miles per
hour. This takes a couple of sec
onds. It the target car is chang
ing speed, the radar uni t can't
get a Ilx on it, so you always
have time to slow down, it you
are properly warned.

II it wasn't lor the 55 mph
speed limit. I doubt it I wou ld
even have the van. It burns
gasoline rid iculously, averaging
about 11 miles to the gal lon. But
it has a 36 gallon tank, so we
have a range of nearly 400 miles
with it. When someone else is
driving, I can read manuscripts,
answer letters, keep up with
litera ture, and th ings like
that all without the constant
interruption of the telephone.

For faster tr ips, we generally
use the Mazda RX-7 which
we like very much. There are on
ly three radar detectors on it
normally .. . a Fox, a Whistler,
and a Bearf inder. The Whistler
somet imes sounds ott when
within twenty feet 01 a radar
transmitter and on the more
severe bumps , .. but that's al l.
The Fox and Bearfl nder are
about even. The RX-7 burns less
than one gallon of gas tor every
20 miles when driven at speed
(80 mph), even with air-con
ditioning and automat ic sh ift.

The Fox and the Micronta are
pretty close when I plug a Fox
into the van system for a com
parison, It is di fficult to see any
real d ifference In sens tt tv
Ity ... both are very good.

like many other gadgets,
once you get used to the warn
ings from a radar detector, you
feel worried without it. Since I'm
often chatting away on two
meters whi le I'm driving, gen
erally keeping up with traffic
unless I am in a hurry tor an
appointment, I don't keep my
eye on the speed at all t imes.
The warn ing buzz is appreciated
and often saves me a brush with
the government.

JAMMING-CAN ANYTHING
BE DONE?

Who can fail to get angry
when they hear amateurs try ing
to jam out an emergency net
during an earthquake or hurri
cane? Sure enough, right in the
midd le 01 a recent extended
period of criti cal traff ic han
dling, there were some jammers
making life miserable for every
one. I understand that the FCC
was called and, using their so
phis t icated di rec tion-f indi ng
equipment, quickly located the
scoundrels.

Jamming is certainly nothing

new in amateur radio and per
haps it is past time to bring it
out in the open and stop pre
tending that it isn't happening.
By discussing it, we may be
able to better come to grips with
the problem , , , and also come
up with some plans lor dealing
with it.

Though there are obviously
some common cau ses and
common remedies which apply
to jamming, we may be able to
tackle the phenomenon better if
we break it down into cate
gories. We have the jamming of
emergency nets, probably one
of the worst types of jamming.
Then there is the jamming of
what we term service nets ...
such as the Eastcars, Midcars,
and Westcars nets. We also
have jamming of just plain nets.
We have jamming of special
modes such as RnY and SSTV,
a sort of specialized breed of
jammer. And most 01 us are
lamiliar with the kerchunker on
repeaters . , . eno we've even
heard the bad-language fan
lousing up repeaters.

In addition to those jammers,
we have a whole host of jam
mers working in o ur OX
bands . _. and I'm not speaking
about commercial or military
stations which are intruding.
I'm talking about your sancti
monious OX chaser who slams
his signal into a pileup, knowing
full well t hat it is flal ly against
the law to intentionally interfere
with another operator. In this
case, jamming is not only con
doned, it is a way of life, com
plete with high-powered am
plifiers and giant antenna ar
rays, all set up with the sale pur
pose of being able to jam the
hell out of several dozen other
stations who are trying to reach
a choice OX station. Choice, did
I say? I've heard pil eups on a YV
or even a DL when there is
nothing rarer to fight over.

WHY?
In some cases, there is ob

viously a screw loose in a ham's
head. They don't give tests of
sanity when they hand out ham
tickets, so we have our share
(and more) of loonies. I've heard
more than one ham wife claim
that all hams are nuts and, after
forty years of th is and knowing
several thou sand hams per
sonally, I'm in no shape to argue
the point. I know there are
hordes of hams who would sign
commitment papers for me il
they were passed around.

But let's get down to the nltty
gritty ... why this happens. I'm
immediately remi nded of a time
when I was operati ng from
Curacao (PJ3l and I checked the
band carefully for a relatively
empty spot ... found one ...
asked twice if anyone was
using it ... called CO and got
into a cont ac t . About f ive
minutes into the OSC, a woman

from Florida broke in on the
channel and demanded that I
get oft the frequency immedi
ate ly, saying that I had one hell
of a nerve operati ng there , since
th is was the Yl International
Phone Net channel, Without
giving me a chance to say any
thing, she proceeded to make a
ten-minute ca ll for net members
10 gather .. . and got some. 1f
ever I wanted to jam a net, that
was it.

There is no question but that
there are times when a repeater
control operator Is unobtrusive
and considerate and the re
peater stili gets jammed, but In
every case I've heard personal
ly, th is was not the case. I've
heard dozens of jammings of re
peaters, but I've also heard
some of the stuff that pre
cipi tated the jamming . .. usu
ally a very arrogant control op
who has made someone mad. In
other cases, I've heard whole
groups join in to aggravate a
poor situation and make It im
possible,

Something happens to many
(If not most) people when they
get power over others, even it it
is so insignificant as being a net
control or a repeater control op
erator. They seem to Immedi
ately forget what It Is like forthe
other chap, and they start
throwing what weight they have
around, This often calls for
ret al iati on ... and we have
jamming. I'd be surprised if
90% or better of the jamming
hasn't been Instigated by an of
fic ious operator who has a
severe persona l it y problem
__ . like a well-deserved Inferiori
ty comp lex , . . who irr itates
someone el se beyond their
capacity of acceptance. Oh, I
k now the feeling ..• for In
stance, when someone comes
on a repeater where I've been
talking for a while and says in
an offici al voice that it Is an
FCC regulation that I Identify
my stalion.

WHAT TO DO
For many amateurs, the first

port in a jamming storm is a ca ll
to the FCC for help. Then they
get all bent out of shape when
they f ind that the FCC boys
have better things to do than
help us find some yo-yo we've ir
ritated who Is busy " gett ing
even,"

Speaking of nets, it may
come as a rude shock and chill 
Ing news, but the FCC has a rule
which is fair ly explicit •.. no
ham, or even net, has a cl aim to
a frequency. The fact that a net
has used the same channel dai
ly for fifty years is not an excuse
for running roughshod over any
stations who are using It come
net assembly time. I would sug
gest that one or two stations be
designated to act as peaceful
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TS-180S with DFC

AT·180VFO-180

OPTIONAL ACCESSORIES:
• OF-)8() digital frequenq {I TS·16OS ......
• YK-88CW 5lXHil CW I
• YK-88SSB sl!toIId I e f 8! st

• Tunable noise blanker, to eliminate cross modulation from strong
signals when noise blanker is on

• Selectable wide and narrow CW bandwidth on recewe (500-Hl
CW filler is optional)

• sse normeureverse sWitch (proper sideband is eutcmaucauv
selected with barul sWitch)

• Dual Ril (VFO and memorylllx)
• AVllllable wlthoot OFC Olgltallrequency display stllllncludBd

WIth dftlelentlal Iutlctlon sOOwint di!ll!tellCe betweeP VfO aoo
digItal hold treceeeces

T5-18055P-180

TS·180S FEATURES:
• Digital Frequency Control (OFC). Including four memories and

digital upldown paddle-switch tuning Mernertes are usable in
transceiver or split modes, and can be tuned in 20-Hz steps up or
down, slow or fast, with recall otthe original stored frequency
(Also available without OFC)

• All solid-state: 200 WPEPI160 WDC input on 160-15 meters, end
160 WPfPI,40 WDC on 10 meters

• Improved dynamic range with Improved circuit design and RF
AGC ("RGCl which acuvetes as an automatic RF eneeuater to
creeent recever cvertoae

• Adaptable to mree new baods .nd VFO covers mOle men 50 kHl
and OFC 100 kHl above and below each band

• Buill"illllllCloprocessOl-tOllIIO led dtortal ooplay Sbows actlJll
frequency and SWItches to show the diUerence between Ihe VFO
and Ml memory frequenCIeS BI deCllllai poIIlts andicate
out 01 balKl (An analog IllOOOscale dtalis also IOCluded )

• IF shill (passband deaung to &Ilm1flate DRM)
• Ou.l SSB hltel system (secood fUtel' rs optional) to ploride "elY

sharp recewer selectIvity, Mrlpfoved SIN aIM! 30 dB compreSSIOIl
wtth RF speech prccesscr en tllnSlTllt

The IS-180S with OFC (Digital Frequency Control) is Kenwood's top-ot-the-llne all sohd-state HF SSB/CW/FSK transcener
covering 160 through to meters, with outstanding performance and many advanced functions, mcludlng four tunable
memories to provide more operating flexibility than any other rig!



AT-120

The TS-520SE is an economical version of
the TS·520S ... the world 's most popular
160-10 meter Amateur transceiver. Now, any
Amateur can afford ahigh-quality HF trans
ceiver for his ham shack.

TS-520SE

TS-12 0S FEATURES:
• All solid-slate with wideband amplifier stages . No final dipliing or

load...g, no tr,nsmlt drive peaking , and no receive ereserecter
luning

• Transeei...es on 80 through .11 0110 meters. and receives WWV on
15 MHz.

• 200 WPEP/l60 WDC Ulput on J6[H5 meters, and 160 WPEPI14D
W DC on 10 meters lSB USB , and eN

• Digllal frequency display (standard) shows actual fteuuencj.
Backup analog subdi.1 also included

· IF$hIft (passband tuning) 10 eliminale DRM,
• Advanced PLl Clt'CUlt with improved stability and spurious

characteristics on transmit and recewe
• EHeclive norse blankel
• Built-in cooling Ian. which activates automatically when final -

amphftel heatsmk temperature uses to 9O~ C.
• Pfotection circUli lor hnallJansistOf1
• VOX

OPTIONAL ACCESSORIES:
• YK-88CW 500-Hzliltel
• MB-l00 mobile mount

AT-120antenna tuner with mobile mounting bracket included.
FeaturesSWRmeter and matches 50-ohm input to 20-300
ohms unbalanced output. Handles 150 watts (120 watts
on 80 meters) .

VFD-520S

OPTIONAL ACCESSORIES:
• CW-520 500-Hz cw 1~ler

• A1-2oo antenna tuner

TS-520SE W /DG-5

TS-120SSP-12D

SP-520

PS-30

TS-520SE FEATURES:
• COVel'S 160-10 meters and receves WNV on 15 MHz
• 200 wPEP input on SSB and 160 WDCon CW
• CW WIDE/NARROW bandwidth switch. lor use WIth the optional

CW-520 5OO-Hz CW f~te r

• Digital display vr\(h op tIOnal 06-5. showing actual hequency.
• Speech processor. ettecnve In OX pileups.
• VOXaMI seffij-bteak1n CW WIth sldetone
• BLIIlt1n 25-llHz calibra(or

TS-120S

The 1S-520S is still available,with DC (mobile) operating
capability (with the optional DS·1A DC·DC converter) and
transverter terminals. which were eliminated from the
TS·520SE.

Truly a ~ b i g little rig :' the 15·1205 has created a new excite
ment in HF communications for highly versatile Amateur oper
ation. The compact, all solid-state 80-10 meter transceiver.
with up to 200 watts PEP input, requiresno tuning and includes
a large digital readout, making it ideal for mobile operation. IF
shift and other Important features make it ahigh-quality rig for
the ham shack aswell.

(MC-3 5 S
MIKE

OPTIONAL)



The SM-220 Station Mom
tor is capable of various
monitoring functions. and
performs as a wideband
oscilloscope, and IS expand
able for pan-display opera
tion.

SM-220

R-820
The R-820 is ahighty sophisticated HF receiver
for the Amateur who wants the highest quality
with the most operating features. Acombi
nation of the R-820 and TS-820Sprovides
the ultimate Hf operating system.

R-S20 FEATURES:
• Full transceive operation with TS·820S, prnviding

lull trequencv control with either unit.
• Covers 160·10 meters, as well as WWV (15.0-15,5

MHz). and four shortwave broadcast bands (49,
31,25. and 16 meters).

• Receives SSB, CW, AM, and RTTY modes
• Double-tuned RF stages and improved dynamiC

range
• IF stlift (passband tultlngl
• Vanable bandwidtlliunillg (VBT)
• Very shalp. deep oolell Circuit IP SO-.Hzlf
• PrOriSIWlS lor extr8"Sharp 455-kHz If hlters
• NOlse~laflker Wllh variable tweshoH leve!
• Oigitallrequency display with bachp 'II~ dial

OPTIONAL ACCESSORIES:
• YG-88C 500-Hz r:N hlter, lor fnllf
• YG.f.I8A HHz AM filter. lor firsllF
• YG....55C 5llO-Hzl~ter , lor secood If
• YG·455CN 250-Hzl~ler lor second IF

SM-220 FEATURES:
• MonitOfS transmitted SSB a/lll CW wevetcens 110m 18 to 150 MHz
• High-sensitivity. wlde·lrequenCY·13nlle (up to 10 MHz) escmcsccpe.
• Monitors received signals mIF slage,
• Tests linearity of linear ampliliers (provides trapezoid paltern)
• Allows observation of Any tuninll points (cross pattern)
• Built-in two-tone (10OQ·Hz and l575·Hz) generator.
• Expandable to pan-display capability for observinglhe number and

amplitude 01 stations within a switchable +20 kHzf±100 kHz
bandwidth.

OPTIONAL ACCESSORIES:
• 8S---8 pan-display module lor IS·180S alld TS.f.I20 senes
• BS·5 paA-display module lor TS-520 series,

VFO-820

ACCESSORIES FOR
TS-820 AND TS-520 SERIES

AT-200 antenna luner hand les 200 W. 160-10 meters.
TV-502S2-meler l ransverter covers 144-146 MHz, (Not intended lor TS-520SE.)

TV-506 6-meter l ransverter covers 50-54 MHz. (Not intended for TS-520SE.)

OPTIONAL ACCESSORIES:
• CW.f.l20 (YG.f.I8C) 5OO-Hz CW hlter
• OS-lA OC-OC ceeveter.
• AT-200 aAteooa lune!.

• RF speech processor.
• Effectiye noise blanker.

fS-B20S

• salety protection.
• Blower with automatic delay

circuit.
• Variable threshold leyel type AlC
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The Tl-922A linear amplifier for all Kenwood HF equipment
provides maximum legal power on the 160-t5 meter Amateur
bands. employing a pair of EIMAC 3-500l hiqh-pertermence
transmitting tubes,

TL-922A FEATURE9:
• 2000 WPEP (SSB)/1000 W DC

(CW. RTTY) input power on 160,15
eeters. with 80 Wdrive

• bceuent IMD characteristics

TL-922A

TS-820S
The T5-8205 is avery popular 160-tO meter 5SB/CW/RTTY transceive r. preferred
by OX operators and other particular Amateurs. It employs a single-conversion
Pll circuit.

TS-S20S FEATURES:
. 200 W PEP SSB/160 W DC CW/loo WDC FSK

input on 160-10 meters
• Digital IIequency display. with backup

monoscale analog dial.
• IF shilt Irecever passband tUfIl(lg) to

ehm'lale interference

R-820/TS-820S







TS-700SP FEATURES:

• All modes SSB (USB and LSB). FM r:N. anl! AM
• VFO luning frOQll44 10 148 MHz in fOlK llarJds
• Seven-Olglileadout of recene frequency II

llJO-Hz resolunce (Last dIgit can be ellrtllllaled
automatically in the fM mode

• SlItllllex and repealer oceattcn . including all
repeater subbands Switchable 10 REVERSE mode

• BuRt-m receiver preitfTlptifler,
• ACfOe capability, lor fixed or mobile llperahon
• U f,xed channels Wllh 11 crystals
• MultllulCtion raeter s-meter on all recerse modes.

zero-center eeter on FM recewe. and AF transmit
• High-low POWllI' SWitch ('10 W/1 W)
• RIT 101 both VFO alld fixed channels,
• Ettecuve nese btanhr

TS-SOO FEATURES:

• All modes .SSB(USB and lSB), FM. CW, and AM
• VFQ tunlflg from 50 to 54 MHz in four bands. Main dial graduated

at t-kttzlntervals
• ACmC capability, for fixed or mobile operation
· 20 fixed channels with uve crystals
• Effective noise blanker.
. 100-kHz marker,
• Multifunction meter.. s-meter on all receive modes, zero

center meter on FM receive, and RF on transmit.
• RIT for both VFO and fixed channels,
. 20 WPEP input on sse. 10 Woutput on CW and FM, 5 Woutput

on AM,

TR·8300 FEATURES,
• Covers 4450-450 0 MHz (llansmlt) and 442.0·447.0 MHz

(recel'te)
. 23 channels, Ihree supplied (446 0 MHz sllTlplex. 446 5 MHz

simplex , and 4-4910 MHzlf8nsmit/4441O MHz receive)
• Five-section helical rescnatcr and two-pote crystal f~ll!I in

recewer IF, for Improved mtermodutaticn charactenstics
• Call channel SWitch, lor user-desired function (such as suMone)
• Hlgh-low power SWItch (10 W/l WI.
• MonilOI CIfCUI!. to allow listening to modulatIOn while making

frequency adjustments

TR-8300

OPTIONAL ACCESSORY:
• VOX-3 , to prOVide VOX and semi-break-in CW operation

VFO·700S

TS-600 W /VOX-3

TS-70DSP

SP-70

S P-70

TS-700SP

The TS-600 is an all-mode (SSB, fM, CW, and AM) solid-state trans
ceiver covering the entire a-meter band. It's the ideal transceiver to
enjoy the many exciting propagation conditions on 6 meters.

The TS-700SP is an all-mode (SSe, FM. ON, and AM) solid-state transceiver
covering the entire 2-meter band, including repeater operation on all sub
bands. It's the perfect rig for the serious 2-meter Amateur.

TS-600

The TR-B300 mobile FM transceiver operates in the lO-cm band, on
23 crystal-controlled channels (three supplied). Transmitter output
is 10 watts, and avery sensitive and selective receiver is provided.



MC-45 Touch-Tone (wilh
automatic transmit)
micropho ne.

MC-lOS (500Q) dynamic
noise·cancell inghand
microphone. Alsoavailable,
MC-35S(50 kQ)

•

MC-50 dynamic dual
impedance (50 kQ/500Q)
deskmicrophone.

PC-I phonepatch.

OPTIONAL ACCESSORIES

I.,-

•, -

HS-5 deluxe 8Q head
phone set.

HS-4 8Q headphone set. MB-l00 mobile mount for
TS-120S.

OF-180 digital frequency
control forIS-180S without
OFC.

YK-88CW 500-Hz r:w filler
lor TS-180S/TS-120S and
YK-88SS8 IF SS8 filler lor
TS-t80S dual-lilter system.

... ""..,uUfr in amatfur radi"

TRIO·KENWOOD COM M UN ICATIONS INC.
1111 WEST WALNUT COMPTON CA 90220

8S-8 (lor TS-180S and
TS-820S) and 8S-5 (lor
TS-520 series) SM-220 pan
display

•

YG-88A 6-kHz AM fi ller,
YG-455C 500-Hz CW filler
and YG-455CN 250-Hz r:w
filter lor R-820.

OS-lA OC-oC(mobile)
converter for TS.a20SI
TS-520S (not lor TS-520SE).

DG-1A digital counterl
display lor TS-820

CW-820 (YG-88C) 500-Hz
r:w fil ter lor TS-820SIR-820.
CW-520 500-Hz CW filler lor
TS-520 series.



PalomD1"Engl"-r
Antennal'Lner- •
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All t uners lose some rf power. We checked several popular tuners to
see wh ere the losses are. Mostly they are In the Inductance coli and the
balun core.

So we switched from #1 2 wire for the main Inductor to V." copper
tu bing . It can carry ten times the rf current . And we've moved the
balun f rom the output, where it almost never sees its design
impedance, to the input where It always does . Thus more power to your
antenna.

Antenna Tuner

WE INVESTIGATED

$299.95

BROCHURE AVAILABLE NOW

Here is a new tuner that puts more power Into your antenna, works
from 160 through 10 meters , handles full legal power and then some,
and works with coax, sing le wire and balanced lines. And it lets you
tune up without going on the air !

IMPOSSIBLE FEAT
The biggest problem with tuners Is getting them tuned up. With three
knobs to tune on your transcei ver and three on the tuner and ten
seconds to do it (see th e warnin g In your transceiver manual)that's1 lh
seconds per knob .

We have a better way ; a bu ilt-in 50-ohm noise bridge that lets you set
the tuner controls without transmitting . And a switch that lets you tune
your transmitter rntc a dummy load . So you can do the whole tuneup
without going on the air . Saves that final ; cuts aRM .

For fur ther details on th is exciting new high-power low-loss,
easy-to -use tuner send for our new brochure. Or v isit your Palomar
Engineers dealer.

To order send $10 shipping/handling . California residents add sales
tax.

Onler from MFJ Ind lry It. If not delighted.
return within 30 days for re fund (less shipping).

Dnler yours today. Cal lal lree 800·647·1800.
Charge VISA. MG. Or mail check. money order.
Add $3.00 each for shipping.

MFJ ~ ."

ANTENNA
TUNERS

CALL TOLL FREE • •• 800·647·1800
For technical Information, order/repair status, in
Miss., outside cootinental USA, call 601 ·323·5869.

MFJ·900 ECONQ TUNER matches coax, ran
dam wires. Full band coverage 1.8 to 30 MHz.
Up to 200 watts BE OUTPUT. EHicient airwound
irductor gives more watts out than tapped toroid.

SO-239 coax connectors. 5x2x6 inches. One
year urn:onditionat guarantee.

MFJ·901 Versa Tuner awallable. Same as
MFJ-900 but has 4: 1 balun lor balanced lines.
$49.95.

Beware of Imitators. Some are stiil copyiog
our earlier models. MFJ has made improvements.

For uample, a new efficient airwound induc'
tor gives you less losses than a tapped toroid
for more watts out and plenty of inductance fIX
fult !land coverage 1.8 to 30 MHz.

MFJ ENTERPRISES, INC.
BOX 494, MISSISstPPI STATE. MS 39762

MFJ-16010 IIANDOM WillE TUNER lets you
cperale 1.8 to 30 MHz with random wire. Up to
200 watts RF OUTPUT. Small enough to carry
in your hip pocket. Ultra compact 2x3x4 inches.

Match law anll high impedances by uuercnaoc.
ing input and output. 80·239 coax connectors.

One year unconditional lIulfanlet.

HEW MFJ-940 VERSA TUNER • matches
coax and random wire 1.8 to 30 MHz.

Up to 300 watts RF OUTPUT. SWR, dual
range wattmeter (300 and 30 watts full scale).

!!! position antenna switch on rear. Select 2
coax lines direct or thru tuner, random wire. and
tuner bypass tor dummy load.

New efficient alrwound Inductor (12 positions)
gives you less losses than talll!ed toroid for
more watts out. 8)(2)(6 inches. 50-239 coax
connectors. 208 pI, 1000 volt capacitors.

OptioNI mobile mounting brickel, add $3.00.
Bewln of Imilalors. When you buy MFJ you

buy Ilrnven MFJ lluali!y . .. and a one year
unconditional guaranlee.

"",. Read.., S..rvice - see pag.. 259 15
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Although I have long been an
admirer of you and 73 Mag
azine , one who has enjoyed
your growling and caustic com
ments, all o f which put amateur
radio on its toes, made us
aware, and st irred amateurs
into thinking for themselves, I
wonder what has happened to
73et al this past year. I am really
dOUbt ing the values and goal s
some of your articles are exhort
Ing. Also, it sure seems as If you
are dumping the average ama
teur, the guy without the mega
bucks, for the manufacturer and
big interests . Maybe you no
longer need the individual ham
as long as you have the big or
seemingly big, the rnanutactur
er, and the guy who calls bulld
ing a ham station or minicom
puter an assembly of compo
nents, It sure looks like the so
called builders merely plug in
boards and equ ipment accord
ing to many of your articles (or
build power suppues).

Another trend in 73 that is
rea lly d isturbing has been
Pasternak, and his trying to
foist on us control of FM and
amateurs by cl ique-appointed
committees with power to have
yea or nay over other hams.
Let 's leave california and its
dubious means of operation on
the earthquake side of the
mountains. Also, I object to his
begg ing support of HFers as he
tries to tell us how wonderful
they are,

Then we get artic les on Jam
ming pol ice radar and the re-

soul saying he just wanted to
cont inue eating at 5 o'clock as
he had done for the last 25
years. Fortunately, it 's all on
tape so it can 't be denied.

We have no reaction from
North Florida ARRl official s on
Huddleston's mass ejection,
but they have backed him up In
the past to the point that some
have said that the statewide
policies are all made by Hud
dleston in Largo and rubber
stamped in the rest of the state.
tt will be interesting to see if th is
holds true now,

Meanwhile, Florida Midday
Traffic Net off icials have de
clared themselves an indepen
dent net whose members op
erate on the legal basis 0 1 their
FCC licenses and not through
the sanc tion o f th e ARR l.
Meanwhi le , the con t rove rsy
continues about the tactics in
volved and daytime operators
continue to support FMTN in
growing numbers.

Th is may be one case where
Dav id r ises up and slaps
Goliath !

From NOFARS Ba'ancfHl
Modulator, september, 1979

ber. He said that he felt uncom
fortable with so many nets oper
atlng In "his" section . The
FMTN members voted 55 to 2
for rejecting Huddleston's de
mands.

Shortly thereafter, Huoote
ston was Instrumental in estab
lishing a new net jusl four kHz
up In frequency at the same
hour, Evidently, he was hoping
to use hi s Influence and the
ARRl's prestige 10 lure FMTN
members away since most
FMTN members belong to the
league. Most olficlals expected
this to happen, but, surprisingly
enough, the opposite occurred.
The new net, called the Com
bined Florida Net (CFN), creat
ed more hard feelings by "clear
ing" its 7,25t kHz frequency at
net time by just opening up on
top of stations already in QSC.
It seems that Huddleston and
C F N und erestimated the
strength of those upon whom
they tried to trample, because
after two rocky In eff ective
months in wh ich several ses
sions were cancelled, the CFN
was forced to move just to sur
vive.

Despite the move, CFN con
tinued 10 falter as dayt ime traf
fic operators rall ied behind
FMTN and Its democrati c
stand, FMTN has been the top
net of any In Florida for the last
11 months running, based on of
ficial statist ics in Florida Skip,
in messages per session han
dled , The long antic ipated wilt
ing of FMTN was not to be, as
many operators became in
censed about losing their right
to elect their own manager and
not have It dictated by Hud
dleston. CFN went begging for
trafflc wh ile people waited in
line to pass messages on
FMTN. A te lephone campaign
by some Florida ARRL olflclals
to recruit CFN members also
was a dismallallure.

When the latest Sk ip
statistics showed FMTN on top
again last month, It must have
been more than Huddleston
could take. After fa iling to get
FMTN cut out of the nat ional
nets, he sent the tetter expelling
FMTN from the ARRL because
they wouldn't let him take over .

For the 70 FMTN members,
reaction was immedlate. lnclud
ed among the members are sev
eral club presidents and offi
cers statewide. Comments
ranged from "dumb" to "smack
Ing of a dictatorship" describing
Hudd leston's action.

The big st ing came last De
cember when one member of
the then-new CFN net was told
by a North Florida ARRL official
that he couldn't eat at 5 pm any
more because he was needed to
make the new system of nets
work In con junction with linking
CFN with a later net. A lengthy
shouting match occurred on the
CFN frequency with the poor

•. ,... , .

STATE ARRl OFFICIAL KICKS
FLORIDA MIDDAY TRAFFIC

NET OUT OF LEAGUE
On August 11th, ARRL South

Florida Sect ion Commu nica
t ions Manager (SCM) Woodrow
"Woody" Huddleston informed
Florida Midday Traffi c Net
(FM TN) Manager A l Su h r
WB4AID that FMTN was no
longer a part of the Ameri can
Radio Relay League (ARRL).

In his letter, Huddleston gave
no other reason for the revoca
t ion of the ARRL section of
Flor ida's largest t raff ic net
other than to say that the
" FMTN does not qualify as
either a section net or a local
net in the ARRL National Traffic
System. The net and its rnan
agement have steadfastly re
lused to respond to the wi shes
of the ARRL Administrat ion
within this section. Therefore, I
cannot justi fy expend ing ARRL
funds issui ng cert if icates to
FMTN members," said Huddle
ston.

This last statement is con
sidered enlightening because
most FMTN members are ARRL
members.

To summarize, after 22 years
of operation, the FMTN was
asked by Huddleston to hand
over control of the net and the
frequency to him last septem-

thanks personally. City officials
monitored the transmissions on
two meters to get the latest
evacuation count.

Telephone lines at Red Cross
were completely jammed and
the only communications were
via amateur radio.

On the statewide level, com
plimentary reports continue to
pour in concerning the c oer
etten of the Florida Midday Traf
f ic Net on 40 meters (day) and 75
meters (night). The net stayed in
session for over 55 continuous
hours provid ing the only ccv
erage of the entire state. At
least three major Weather
Bureau offices in Florida were
li nked together by FMTN.

Ironically, the FMTN was
kicked out of the ARRl last
month because, after 23 years
of operation, they refused to ac
cept the SCM's wish to dissolve
the net administration and have
all officers appointed by him.
Please see the following for ad
ditional informat ion,

Billy Williams N4UF
Assistant Manager, FMTN

Jacksonville Fl
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DAVID

GODBOUT
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Recently, due to fa ilure of one
or more RAM chips in my
TRS-80, wh ich had been pur
chased from Godbout (Bill God·
bout Electronics) 10 months
previously, I returned all eight
chips to Godbout under the
terms 01their one-year's warran
ty. I requested that they test
these chips to determine wh ich
were defective and replace as
required. I o ffered to pay 'or the
testing, if necessary, as I was
not equipped to do so.

I was pleasantly surprised to
receive within a week a com
plete eight-chlp RAM kit from
Godbout - no charge whatso
ever, and postage paid l Now, I
am sure that all eight orig inal
chips were not detective and
can con clude on ly that once
again Godbout Is performing In
their characteri sti c " t h e
c ust o me rom ust-be-pt easec '
manner.

This attitude will go lar to en
sure the future success of this
outstand ing supplier.

Arch Wicks W6SWZ
Agoura CA
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Here Is some updated matert
al regarding the emergency op
eration of the Florida Crown Net
(Jacksonville) and the Florida
Midday Traffic Net (FMTN) duro
Ing hurricane David Sept. 2-5th.

Local Red Cross Director
Buck Wlllocks of Jacksonville
praised the amateurs saying, "If
there was anyone group who
shined during the emergency, it
was the amateur radio opera
tors of th is community." He was
referring to the 55 operators
who volunteered to link the 16
Red Cross evacuat ion shel ters
to Red Cross HQ. Personal com
mendation cert ificates are be
ing given to each partic ipant. In
addition, stations were set up at
Civil Defense HQ, the Weather
Bureau, WTLV.channel 12 stu
dios, and the Mayor'S office.

Jack sonville Mayor Jake
Godbold and his staff also ex
pressed the ir deep appreciation
and It is reported that the Mayor
will attempt to visit at least two
local amateur clubs, The North
Florida Amateur Radio Society
(NOFARS) and the Jacksonville
RANGE Assn., to express his
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'7HE INFLATION FIGHTER"
Top Performance For The Budget

Minded Amateur
Analog Model FT-l01Z
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If economy is an important considerat ion, and you don' t
need the frequency counter and d igital display. then choose
the FT· l 0 1Z. The precision VFO gear mechanism is coupled
to an eesv-to-reed analog di splay. provid ing reso lutio n to
greater than 1 kHz. All othe r features-the variable IF

ba ndwidth , RF speech processor, superb noise b lan ker,
VOX -are iden tical to the FT -1 0 1ZD. Yaesu gives yo u
greater cho ice, so that you don' t h ave to pay fo r what you
don't need! Th e cou nte r and d igital display can be added to
your FT-l0 1Z at a late r date, if you wish .

Powe r input: laO watts DC
Carrier suppression : Better than 40 d B
Unwanted sideband suppression: Better than 40 dB (14 MHz,
1 kHz modu lation)
Ot her spurio us rad iat ion : Better than 40 dB d own
Th ird order distort ion prod ucts: Bette r th an 3 1 d B d own
Transmitter frequency response: 300 - 2700 Hz (-6 d B)
Antenna output impedance: 50 -75 ohms , unbalanced.
Microphone input impedance: 500-600 ohms (low
impedance)
Note : FT·l 01 Z (analog) cannot be used with the FV·

901 OM , as there is no frequency d isplay .

50 d B (40 m}
IF Bandwidth; Con tinuous ly variable trom 2.4 k Hz to 300
Hz, using two a ·pole IF filters
Audio output : 3 watts at 10% TH 0 into 4 ohms.

TRANSMITTER

\iil
uuu

V
YAESU ELECTRONICS CORP., 15954 Downey Ave., Peramount, CA 9On3 • (213) 633-4007
YAESU ELECTRONICS Eaatern service Ctr.,9812 Prlnceton-Glendale Rd.,Clnclnnatl OH 45246

Price And Specifications Subject To
Change Without Notice Or Obligation

Specifications : FT-101Z
GENERAL
Frequency coverage: Amateur bands from 1.8-29.9 MHz +
WWV/JJY (receive)
Emission types: LSB. USB. CW
Power requi rements: AC 100/1 10/117/200/220/234 volts,
SO/50 Hz. DC 13.5 volts, negat ive ground (with optional
DC-DC converter installed)
Power consu mption: AC 85 VA receive (73 VA HEATE R
OFF) 330 VA transmit . DC 5.5 amps receive (1. 1 amps
HEATER O FF) 2 1 am ps transmit
Case size: 345 (W) x 157 (H) x 326(0) mm
Weight : Approx. 15 kg.

RECEIVER
Sensit ivity : 0.25 uv for SIN 10 dB
Selectivity; SSB 2.4 kHz at - 6 dB , 4 .0 kHz at - 60 dB.
CW (with optional CW filter : 600 Hz at - 6 dB , 1.2 kHz
at - 60 dB)
Image rejection : Better than 60 dB (160-15 ml. better than



Looking West
Bill Pasternak WA61TF
24854-C Newhall Ave.
Newhall CA 91321

On Saturday. September 22,
1979, it was ann ounced thaI the
nation's second oldest repeat
er, current ly operating under the
ca ll sign WA6KOSJRPT on Mt.
Wilson, would be permanently
terminating operation on or
about October 13. The an
nouncement came In the form
01 a letter from system equip
ment ow nerl spons or Burt
Weiner K60Q K, in which it was
stated that after 18 years o f con
t inuous operation, he had prov
en to himse lf that he could
make a system function and do
so at the extreme l im its o f the
stale of the art available. Fur
ther, that due to the inc reasing
amount of wi llful and malic ious
Interference, w ith him as a
prime target of It on a personal
level, he had reached the decl
srcn that it was time to termt
nate the operation and proceed
in other d irections.

The system now known as
WA6KOS/RPT started life as
WA6TDD in 1962. It was put in to
service as an open repeater and
has remained such ever since.
Dockett 18803 caused a calt
s ign c ha nge in 1972 and
WA6TDD became known as
WR6ABE. In 1976, Burt Weiner
bowed out of the responsibility
01 licensee 01the repeater, turn
ing that obligation over to Bob
Thornburg WB6JPI. At that
time , the system became
known as WA6AMD. Some 10
months ago, Bob bowed out of
the position o f li censee and the
reins went to David Faraone
WA6KOS whose call sign now
appears on t he sy s t em .
Throughout these latter years,
Burt Weiner has remained as
equipment owner and has mam
ta ined the system's high tech
nical standards for the licens
ees who followed him.

In hi s fetter to Faraone and
the repeater's users (about 450),
he stated that though he has
tried to remain a dis interested
party In the operation of the sys
tem, he could not, and wi th the
Increasing amount of personal
abu se being hurled at him, he
realized that the only way to
so lve the problem was for h im
to take the system out o f ser
vice and disappear hom the
5;Cene entirely. He hopes that, in
t ime, those now abusing both
him and h is equipment will for
get that he ever existed.

In commenting on the demise
01WA6KOS, Faraone also stet
ed his intent ion to establ ish a
new repeater and to commence
operation when Burt removes
his system from service. The

"

new repeater , aga in under the
callsign WA6KOS/RPT, is to be
located atop Santiago Peak in
South Orange Count y at 5800'
MSL. However, it is rumored,
though not confi rmed, that op
pos it ion to the new sys tem from
po litically powerful remote.
base owners who want no part
of an open two-meter repeater
o n that hi ll is mo unt in g .
WA6KOS operates with a trans
mit frequency of 146.40 MHz.
With 146.46 MHz being the rec
ognized national remote-base
tntertte frequency. the remote
owners lear that the overall am
blent noise lactor of the band
wi ll be ra ised by the new device
and impede communicat ions
on .46. It should be ment ioned
that not al l remote owners seem
to feel th is way. At least three
have o ffered Faraone help in
establishing the new system
and techn ical assistance in
c learing up any Interference
problems that might ensue.

Also unconfirmed are rumors
that a number of major southern
Ca lifornia repeaters, tearfu l
that the same type of abuse that
has caused the demise of KOS
will descend on them, are plan
ning to " private out" and turn
toward selec tive usership op
eration. The po litical climate is
viewed as be ing that should two
or three major sys tems make
this move, it would Init iate a
domino effect that wou ld write
an end to open repeater com.
munlcatlon in the southwest in
short order. More next month.

THE GOOD GUYS WEAR
WHITE HATS DEPARTMENT
In the old western movies, the

ones made in black and white
and prior to the advent of tete
viSion, it was easy to te ll the
hero from the villain. Heroes
always wore white hats and
rode white horses. Your Iriend·
Iy focal neighborhood villain
usuall y wore b lack Clothing, a
black hat, and rode a black
horse. Maybe these were not
the ac tual co lors, but who could
tell? You went to a flick to cheer
the hero and hiss the villain.
Wasn't It easy In those days?

Villains are not supposed to
be good guys and vice versa.
Unfortunate ly, something has
run amok in our society that, at
times, causes the tables to be
turned. Suddenly, a villain ap
pears to be a hero and is able to
build support for a position that
~P!lElars totally wrong to the mao
Jorl ty. In a nutsneu, this de
scribes a si tuation now running
rampant on many Los Angeles
two-meter repeaters. A small
but highly-vocal group of people
have come to demand their
"right" to utllize any lorm of

language they may desire, reo
gardless of how offensive such
utterances might be to the rest
of the area amateur communi ty.
They dely anyone, including the
FCC, to stop them, c laiming
that any action in that direction
wou ld be a direct violation o f
their First Amendment ri ghts.
There even appear to be a few in
th is group who are not even
amateurs, but who have erne
teur equipment and use It on the
air. The ir c la im seems to be that
since the "airwaves" betong to
the "people," they have a right
to operate a rad io without sub
jec ting themselves to the will 0 1
any governm ent or agency
thereof.

This group bel ieves that any
thing goes, anything said is
~ r i g ht," and anyone they wish to
abuse on the air is fa ir game. It
is qu ite interesting that they on
ly seem to inhabit bUSy wide
coverage open repeaters, where
there ex ists a vas t aud ience for
their rhetoric . They rare ly bother
the smaller local systems, and I
have yet to hear a report o f them
"tak ing on" a private repeater's
usership, though many super
w ide-coverage " pr ivates" do
abound. Two things are evident .
First, to ex ist, they require a
large aud ience to fulfill their
egos, and second, they prob
ably live in fear of the repr isa ls
they might endure if they as
sa i led a private system. It's no
secret that the his tory 01 this
area in rela tion to protec t ing
one's domain. espec ia lly in re
gard to the sanct ity o f private
repeaters, is one 01 retal iat ion
for any such attack. So, they
continue to feed tnetr egos on
the "average" amateur who cp
erates on the "average" open reo
peater.

For many years, I have won
dered how a si tuation such as
this cou ld possibly develop.
Many theories have come forth,
but few were very conctusfve.
and, until now, none offered any
rea l solution. Recently, I had
the opportunity to meet and
speak w ith Rus s Andrew s
K6BMG. Russ Is no t new to the
amateur fraternity. He holds a
General class license and has
been a ham lor over 25 years.
Like myse lf , he has witnessed
the move toward lawless opera
tion and disrespect for the wi ll
of the majority by the etoremen
tioned minority. He has taken
the time to develop a short
thesis on the subjec t that we
now present lor your approval
and commentary.

LAWLESSNESS
ON TH E HAM BANDS

What follows is one man's
opinion. It i s based on over 25
years as a licensed ham and on
my observat ions and under.
stand ing of human nature and
foibles. In part, it takes the form
of a scenario. Its pu rpose is to

possibly give a wider view of the
problems on the ham bands and
st imulate though t, discussion,
and , ultimately, a solution.

How Did We Get Where We Are?
1. There is, in society today, a

general d isrespect for qovern
ment, bureaucracy, and authori
ty.

2. The creation of the CB
band resulted in such an ex
plosion of per sonal rad io activi
ty that the FCC resources were
overwhelmed. This inabili ty to
provide needed po licing result 
ed in the " lawless" nature o f CB
the FCC Is now strug gling to
overcome.

3. This CB lawlessness soon
spread to the creation o f HFers,
operating on nco-ce frequen
cies.

4. Many of these CBers and
HFers found out about ham
radio and moved up (ei t her
legally or by various Illegal
methods).

5. Other hams simply became
corrupted, or learless, and al
lowed the ir negat ive sides
greater rein .

Why Has the Tradi tional Self
Policing of Ham Radio Fail ed?

Selt-pOlicing is based o n
three things:

1. Respect lor the pr ivileges
and for others who have earned
simil ar pr ivileges. This factor
has been weakened In several
ways:

-Eased entry requirements.
- Examinat ions "given" by
other hams - and fals ified.
- Boot leggers.

2. Peer pre ssure. The new
breed 01 offender is immune to
peer pressure from the general
ham Iraternity.

«Thay have a different set
01 val ues.
-rnere are enough 01 them
now to form their own sub
culture. or peer group, that
supports them in their law
lessness.

3. Fear of exposure. They
have bu i lt a ra tion al ization
wh i~h convinces them that they
are In the right and the rest of
the fraternity Is wrong. So, why
should they be afraid of being
exposed, if they believe they are
right? In addition, the prevailing
op inion Is that even il exposed
to the FCC, the FCC will do
absolutely nothing; therefore,
why should they fear being
"t urned in " by other hams?

Where Are W. Now?
We have a growing group of

antisocia l, lawless individuals
whose govern ing terce Is an
eao-cnven desire to have power
through the use of radio tech
nology. Th is group is sett-sttmu
lat ing, that is, It encourages
within itse lf increased techn ical
competence toward jamming

Continued on page 224



The following are excerpts from unsolicited letters and registration cards
received from owners of the new TEN-TEC OMN I transcefver.

'
r.:~~EN_TEC , INC.1"11 ~lV,nYI LU . TENNE SSEE 31.12

,,_ , " " "OOC<I<..... """""'" .... _

OMNI/SERIES B FEATURES
All solid-state; 160-10 meters: Broadband design; Standard g-Pote
2.4 kHz Crystal Ladder I-F Ftltet + Optlonal1.8 kHz SSB Filter &
0 .5 kHz 8·Pole CW Filter; 3 -Bandwldth Active Audio FIlter: Choice
o f readout - OMN1·A (analog dial). O MNI-D (digital); Built-In VOX
and PTI. Selectable Break-In, Duel-Range Receiver Offset Tuning.
Wide Overload Capabilities, Phone Patch Interface Jacks; Adjusta
ble ALC: Adjustable Sidetone; Exceptional Sensitivity: 200 Wans
INPUT; 100% Duty Cycle. Fronl Panel Microphone and Key Jllch;
Zero-Beat Switch; "S"/SWR Meter: Dual Speakers: Plug·ln Circuit
Boards; Com plete Shielding; Easier-lo-use size: 5~" x 14 Y. ·w x
14"d; Full Options: Model 645 Keyer $85; Model 243 Re mote VFO
$139; Model 252MO ITllltcbing .AC power supply $139; Model 248
Noise Blanker $49; Model 217 500 Hz 8 -Pole Crystal Ladder CW Fllter
$55; Model 218 1.8 kHz 8-PoIe Crystall Ladder SSB Filter $55.

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

To ~ ~r name to the fast-growing hst o f OMNI owners. see your
TEN-TEC dealer, o r write for fuD d eta ils.

' ·'.old 0 Yot'~ to buy lh~ and om vt'ry Imprt'SSt'd"
··Myftrlt 050 with OMNI-A was LAlSV 011 CWand
RCond was EASSK on 558:·
"£Xullmt rig.}tat CIS lJdVf!'rtiSt'd."

· 'Very plt'OSt'd with perjormance, QSK jt'Oturt'
Vlt ry . lIck."
·'Thls I. my 5th TEN-TEC transulVltr In 'ns thon 2
ylta,.. . I lotiI'd thltm 011 ond .tl1l hovt' 3:'
· 'Through tilt' ynlrl I hove had complt'tt' Drab
ond Collin••tatlon• . I tried a S44 Digital ond ilki'd
It tht' bit.t .o dt'dded to purchase the 546
OMNI-D Digital."
"Your OMNII. the best rig I hovt' hod In 20 yeor.
ofhomlng."
"A. 0 o wne r oj Collins rig. your OMNI·D I. the best."
"I olreody hove on OMNI-A. 544 and 0 TRITON IV.
You moy a,k why I ewn eo mony TEN ,TEG rig, .
In case therlt I, a great RF jamlne,I wont to
be rltadyt"
" You guy, reolly know how to tum 011 on old timer!"

"8e.t o~rotlng& most convenience, of any
tronllCelt>t'r I've I!'Vltr IUl!'d.··

"I lib CWoCompared OMNI O9oln.t 1C101 (rcvr)
and OMNI won hond, down. XYL WD6GSB really
mJoy. rig on SSB. Ands rig ,. vl!'I')I stabll!' and
digital reodout accurotl!':'

" HaVit c ht'cb d It out on both mode. from "top band'·
( 160) all thlt way to 29 MHz . Tl!'rrl/ld m·'

··Wark. IDI!'II. para layout and d~lgn much berrer for
ony po..lbk u rvk:lng than othltr hom gltar. The
JaponltR hybrid uta cen 'r compare to TEN·TEG
for oudlo. Audio reports f'.Xcellmt without . pn:lol
.~h prtXeN Ori. esc., to distort thl!' .Ig no l."

"I haVit bel!'n using thl!' S-Llne over 15 y'" and
never thought anything could outperform It. I got the
blgge.t ,urprlse cmd THRillED with thl. OMNI·D
l!'Ven though I have been 0 hom .Ince 1936."

-WB5ULA

-N2CC
-WBSTMD

- WBOELM

- WBOVCA

- WA4N FM

- K4IHI
- K9JJL

-WD4HCS
- K8ELS

- W6LZl

- A C68

-W4DN

- AGSK

_ KV4GD

"Thl. mu.t be the greote,t.l·ve 'pl!'nt enough monl!'y
on flnol tube. to olmo,t pay jar thl• .,.
· ·Thl. tronllCdvl!'r was recamml!'ndi!'d to me by old
time harm (Xtro.) whom 1 haVit known for 40 yrs.
Ho. excellent break-In .··
"B~t package Job I've et>t'r aet'n! A,.,t licensed 6AAV
In 1926. NOli) in opItradoFt-o ' lI)utheo rtl"
"From 0 32V2/SX115 to on OMNI I. 0 big step!"'
'·RltCelVitr promlnenl-tron.mltter likewise-
working comj orlab le--pleo.lng d~lgn_"

· 'A rs t nl!'w rig for me In 10 YI!'Ors but .urm
to be Vlt ry good. ,.

··The bear tronSCl!'iver I ever u8f"d o r owned."

" I wouldn 't .wap my OMNI/or onythlng on the
market. regordlcs. oj price.'

- KA48 1H

_N6AVQ

-WlLUP
- K6YD

-OEIFAA

_ 1N5GB Y
- W3 JS

-WDOHTE

""" " "",,,,,,,,,,,,,,,., , .• _.. .. .. ., .. l



RTTY Loop

June, 197B- "ASClito Baudot ... er . .. Murray (the Hard Way}." John A. lehman
and Ray Graham. A tale of an experience With one supplier's conversion board.

March, 1977 - "Using The '$50' Terminal ," James Brown. The author presents, ~n

flowchart fash ion, ASCII·to·Murray conversion. No particular microprocessor IS
mentioned.

September. 1979-"Make PET Hard Copy Easy," Dr. James M. Downey. lnterlac·
ing both ASCII and Murray·encoded machines to the PET IEEE bus through use of
a UART and specially encoded ROM. This Is a hardware modification with no
software requirements. The machine Is used strictly as a printer.

Fig. 1. Artic les from Kilobaud MICROCOMPUTING on computer·
ized RTTY.

has fo llowed up on the offer. I
don't know why-oh, well !

The final leiter this month
comes from Jim New WA4DHD,
a newcomer to ATTY, as he
puts it. Jim is using the TAS-80
with a Model 19 for hard copy
and is having great fun on the
air. He wants to know where
most RTTYers hang out. Well,
sta rt ing on 80 meters,you might
try 3620 kHz, and 14080 kHz on
20. Forty-meter ATTY is an iffy
thing, and other bands frequent
ly depend on conditions. 'rwen
ty and 80 are pretty well pcpu
retec , and a QSO is almost
always available.

Yes, I do have a station, for
those of you who have asked,
but I have not been on the air
much . I promise to try, so that
those of you who think that I am
but a pseudonym for Wayne
Green wi ll learn better. I know
that I exist, and I hope to be
more visi ble.

tron is to suggest using one of
my favorit e devices, a reed
relay, in the loop to key the
transmitt er. It occurs to me,
however, that you may be using
only a CAT setup, without a con
venttonauooo. In that case, you
would have to adapt some form
of on-off switch ing to the sys
tem, and I can appreciate your
problem. Readers with similar
systems are invi ted to drop a
line and tell Wayland, and all of
us, how you so lved It!

Wayland also touches on the
reported rf sensi t ivity of the
Microlog system and my note
last year that in format ion prom
ised me was yet to be seen.
Well, as of this writing, one year
has passed, and I still have re
ceived zip. Thi s is not unique to
Micr o log, however. In fact,
several companies, visi ble and
well advertised, have promised
to send various data sheets and
li terature in the past; not one

September, 1978-"Baudotlnlerface Cookbook, " J. R. Haglund and W, B. Reed.
A scheme for interfacing to an 8080 based microprocessor. A note states that the
program has been tried on and runs well on a Z·SO system.

August . 1979- " Teleprinter Output for TRS-SO," David G. Morr. A hardware and
software scheme for using a Murray·encoded printer as an output device. Full
listings and hardware are COvered lor this Z.ao system.

November, 1977- "SCJMP Goes Baudot," Benjamin Blish. An SCJMP mrcroccm
puter is used to interface a Murray machine to an SWTPC 6800. Both sollware
and hardware are presen ted .

June, 1978- "Baudot ... er . . . Murray. Meet The HB," Howard L. Nurse, tntertac
ing to the Heath HB is covered with Iull source listing and hardware needed. A
solid article.

commercial sources go, Victor,
we h ave cove red seve ral
sources in t he past, but, as
always, checking wi t h local
hams for reliable sources is t he
best way to go.

I have been quite upset over
the number of complaints re
ceived about several of the
known firms deali ng with r ete
type equipment. While most of
the complaints center around
unanswered inquiries (several
of which I have also suffered) or
prolonged shipment times (di t
to), there is also the occasional,
as pointed out over the past few
months, paid-for order which is
never heard from aqain. fnclden
tally, no work yet on the prob
lem source noted last month.

Dave Phillips W7GZ writes
that he will be comi ng up on the
air soon wi th a Kleinschmidt
machine and horne-brew TU.
This is to be replaced in short
order by a 6800 microprocessor
system and CAT terminal. Quite
an order of magnitude di f
ference! Dave is in need of wir
ing diagrams or maintenance
manuals for his Kleinschmidt
model TT-99. He notes that he
has Teletype Model 28 ASRI
KSR data available for the costs
of postage and reproduction. If
anyone is interested, contact
Dave at 802 S. Eli Drive, Tucson,
Arizona 85710.

A letter received from Way
land Osborn W0RRG poses a
"big question." Wayland asks,
"Are you aware of any RTTY
gear, other than t he Microlog
system, which can be used to
key the Kenwood TS·820 in
transmit util izing its built-in
FSK feature?" My first tncune-

Marc J. Leavey, M.D. WA3AJR
4006 Win/ee Road
Randallstown MD 21133

I made a mistake. Now, now,
don't try to talk me out of it or
minimize it . I made a mistake!
Let's call it an error of omission.
You see, a few months ago I
listed articles on " silent RnY,"
grouped by system types. I said
that the list was complete. Well ,
I was only part ially ri ght ; I in
advertantly left out reference 10
articles appearing in 73's stater
magazine, Kilobaud MICRO·
COMPUTING.

Fig. 1 is an attempt to correct
this error. As you can see ,
several types of articles have
been published In Kilobaud
MICROCOMPUTlNG , encom
passing many computer fami
lies. gather than list them strtct 
Iy by type, the fi gure inc ludes a
brief statement on each arti
cle's content so that you may
guide your search accordingly.

Interest in microcomputer
ass isted RTTY is running quite
high and clearly constitutes the
majority topic in mail received.
One correspondent, Victor C.
Johnson from Minneapolis,
Minnesota, is Interested in the
Heath H·8 RTTY program. I hope
the program printed in the June,
1978, issue of Kilobaud MICRO
COMPUTING is of use to him.

Victor also is looking for a
retetvoeta Model 28, receive
only, and is apparently having a
hard time fi nding one in the Min
neapolis - St. Paul area. Anyone
in that region who might help
him is asked to drop a line to
him, in care of this column; I will
forward it along to him. As far as

Corrections
In my article, " Dual-Band

Smokey Detector," which was
publ ished in the May issue, two
errors in the drawlnq dimen
sions slipped by me when I
reviewed the proofs.

On page 49 of that issue, the
last paragraph calls for the cir
cular wavegu ide to be made
fro m 1f2-inch water pipe. It
should be )~-inch water pipe.

The dimensions shown on
the rectangular wavegu ide E
plane view on page 51 should
show the hole fo r t he circu lar
waveguide as 7/8 of an inch in
diameter (or the outside dr
meter of a piece of 3~-inch

copper water pipe). The horn
moun ting hole is also shown as
Yz -inch; this descreoancy can
be easily rectif ied by making
the tab cuts deeper so that they
can be bent to fit the c.o.of the

ci rcular waveguide. All hole
cuts into the circular wavegu ide
retain the same dimensions.
One thi ng not descri bed in the
article, however, is the fact t hat
t he W R42 guide must be
trimmed on the inside of the err
cuter guide to be flush with the
inside wall of the pi pe.

I have also received many
calls regarding the omission of
the value of the series resistor
shown where the t z-vort feed Is
located; this resistor is rated at
10 Ohms. It connects to the
Junction point where it feeds the
main de Into the two 741 1Csand
a 390-0hm resistor. The point
marked + 12 volts on IC5 shou ld
also tie to the same junct ion
point since that resistor serves
as part of the fil ter from the
source .

I have found a supplier for

waveguide and ot her mic ro
wave com ponents where ama
teurs can get small quant iti es.
This supplier has an excellent
cata log and offers it to the
public for the ask ing-no micro
wave experimenter should miss

Ham Help
I was an amateur, but lost my

license because I could not con
struct my own transmitter and
operate. I am trying to again get
my license, but also I am badly
in need of some equipment to
continue with my ot her experi
m ents. Unfortunately , thi s
equ ipment is not available in In
dia.

If anyone can send me con
struction detall s, along with cir
cuit diagrams, etc., of a Van de
Graaff electrostatic generator,

it. The company is Lectroni c
Research Laboratories, Atlantic
and Ferry Avenues, Camden NJ
08104. Ask for Sales Bulletin
107.

Stlrling Olberg W1SNN
Waltham MA

a Wimshurst electrostatic gen
erator, and biofeedback ma
chines, I would be most grate
ful.

Any names of books and their
publishers, from whom I can
buy those books, also would be
appreciated . Thank you very
much.

Hemant K. Patel
1008 Nllanjana, 10th Floor

Marve Road
Malad-West

Bombay 400064, India
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WHEN OUR CUSTOMERSTALK...
WE LISTEN.

Ed Trego. W9WKC
HOOPeSto n. n,

Reinhard Richter, DJ1KM
Hannover

From around the world their RTTY messages read loud and clear.
At HAL we want to hear what our customers have

to say about RnY practices. problems. and possibilities.
So when they talk ... we listen ... and respond.

The result is that HAL Communications equ ipment

stays at the leading edge of RnY design with . . .
features that open up new capabilities for greater
enjoyment of RnY operation. And with pertormance
reliabili ty so certain. we offer a fu ll one-year warranty.

Write or give us a cal l. We'll be glad to send you our new RnY catalog.

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

For our European Customers Contact:

Richter & co.. 03000 Hannover 1

1.E.C. lnterelco, 6816 Bissone/Luqano



= - -'"RADIO SOCIETY

Continued on page 228

Sweden Is divided in to 25
teens or counties:

A-City of Stockholm (SM5 and
SMQ)

B-Stockholm taen (SM5 and
SMQ)

C-Uppsala laen (SM5)
D- SOdermanland teen (SM5)
E- bstergOtland laen (SM5)
F - JOnkOping laen (SM7)
G - Kronoberg laen (SM7)
H - Kalmar teen (SM7)
I-Gotland taen (SM1)
K-Blek inge teen (SM?)
L - Kri sti anstad teen (SM7)
M - MalmOhus laen (SM?)
N - Halland teen (SM6)
O-GOteborg och Bohus laen

(8M6)
P- Alvsborg teen (SM6)
R- Skaraborg laen (SM6)
S- VArmland teen (SM4)
T -c Orebrc teen tSM4)
U - vastmantano laen (SM5)
W - Kopparberg laen (SM4)
X - GAvleborg laen (8M3)
Y - vasternorrteno teen (SM3)
Z -J3.mtland laen (SM3)
AC-VAsterbotlen laen (SM2)
BD- Norrbotten teen (SM2)

Appl ication for the WASM II
must be accompanied by a ven
f led list of claimed contacts.
Th is list may be verif ied by two
amateurs, a local club secre
tary, or a notary public. Enclose
this list with 7 IRCs or US
stamps of equivalent value and
send to the attention of: Karl O.
Friden SM61D. Awards Manager
SSA, PI. 1084, Morup, 310 56
Langas, Sweden.

And, while speaking of the
Swedish Amateur Radio Socie
ty, I received a very nice letter
from Kjell Edvardsson SM0CCE
who is awards manager for the
WASM I award being offered by
th is national organization. It is
very unfortunate that a sample
of this award Is not available for
reproduct ion. This Is due to the
fact that the award is a very
large cloth depicting scenic
highlights of this beautiful and
picturesque country and per
sonalized to display the identity

A\IATElJI(
KS.A.

• ~WWISII

~ WASM II

fee of $3.00 or 8 IRCs to: Bill
Gosney WB7BFK, 73 Awards
Editor, 2665 North 1250 East,
Oak Harbor, Whidbey Is land WA
98277 USA.

Should any readers of this
column care to possess our new
awards program booklet, you
are urged to send for your free
copy now while the supply
lasts. The only requirement is
that you send a large business
size SASE when making your re
quest. At the same t ime, I would
like to encou rage you to wr ite
any comments you may have
about thi s column or o u r
awards prog ram being ollered.

Trave ling abroad as we do
every month, I wish to share a
very unique series of awards be
ing ollered by the Swedish
Amateur Radio Society (SSA 
Sveriges Sandareamatorer).

Karl Friden SM61 0 wrote to in
form us about the WASM II
achievement award and sent
along t h i s ve ry att ractive
diploma which is issued upon
successful completion of the
award requ irements.

WORKED ALL SM LAENS
WASM II

The WASM u, awarded by
SSA, is available to amateurs
throughout the world. Class A is
for amateurs located in those
countries with prefixes LA, OH,
OZ, and SM. The Class B award
is for amateurs in the rest of the
world.

To be valid, all contacts must
be made January 1, 1953, or
after. Anyone of the amateur
bands is allowed and contacts
made in CW or phone or any
combi nallon of both are al
lowed, providi ng it is not cross
mode.

Amateurs in Class A areas
must submit proof of having
established two-way communi
cations wllh each of the 25
laens (counties) on two dif
ferent bands (SO aSLs). Arne
teurs in Class 8 areas must sub
mit erect of having established
contact with each of the 25
teens without any band restric
tions.

lACs to: 8ill Gosney WB7BFK,
73 Awards Editor, 2665 North
1250 East, Oak Harbor, Whldbey
Island WA 98277 USA.

A significant number of
amateurs throughout the world
find their pr imary interest In the
operation and development of
spec ialty -type commu nica
tions. It Is the efforts of these
many p ioneers in thei r fi eld
which have created many state
of-the-art improvements which
we know today. The editors of
73 wish to recognize those
amateurs who make positive
steps toward expanding the use
of their respective mode or type
of amateur operation. As a
result, in the paragraphs to
follow, you will learn of our
latest communications award
dedicated to " communica tor
epecranets."

SPECIALTY COMMUNICA·
TIONS ACHIEVEMENT AWARD

Sponsored by the edi tors of
73, this award is dedicated to
amateurs worldwide who take
pride in active partic ipation in
the field o f specialty com
munications.

To be eligible for this award,
some very rigid requirements
must be met. First of all, con
tacts must be made on or after
January 1, 1980. In addition,
only communications via SSTV,
ATTY, EME (Earth-moan-Earth),
and/or OSCAR will be recog
nized for this award. Contacts
between stations on OSC AR or
EME may be made us ing any
mode authorized in your coun
try. Applicants must be cau
t ioned, however , that mlxed
mode contacts will not be val id.

This award will be offered in
two levels of operating achieve
ment, each a worthy award in
itself:

Class A requires applicant to
work all 50 US states.

Class A-1 requires applicant
to work a minimum of 10 OX
countries from the WTW OX
Countries List.

To apply, the applicant must
prepare a tist of c la imed con
tacts. For the Class A award,
t his li st must be arranged in
alphabetical order by US sta te;
for the Class A-1 award, prepare
the l ist of contacts in order by
ceusran prefix. Either l ist must
also include the date and time
in GMT, the band and mode of
operation, and a signed declara
tion of the type and description
of equipment and antenna sys
tems used to make your con
tacts.

Do not send OSL cards! Have
your list verifie d by two
amateurs, a local radio c lub
secretary, or a notary publ ic.
Enclose each list with an award

Awards
8ift Gosney WB7BFK
2665 North 1250 East
Whidbey Island
Oak Harbor WA 98277

THE o-s
AWARD OF EXCELLENCE
This award, sponsored by the

edi tors o f 73 Magazine, i s
available to amateu rs t hrough
out the world possessing any
class l icense who operate
periodically In the American
Novice band.

To be valid, all contacts must
be made on or alter January 1,
1980. Likewise, alt contacts
must be made using only the
CW mode on those frequencies
assigned to the American
Novice. Maximum power al 
lowed will be limited to 250
Watts input. There are no band
restrictions for this award.

To qualify, the applicant must
work auten US ca ll districts and
receive no less t han a 0-5
report. A quali fy ing RST might
be, for exam ple, 559, 539, 579,
etc., while an RST of 449, 349,
479, would not qualify the appli
cant for the award.

This award is not meant to be
an overnight accomplishment.
Stations meeting the Challenge
o f these requirements will be
proud to display this unique
award depicting the excellence
and superiority of their station's
transmitted signal.

To apply for this award, the
applicant must prepare a list of
all clai med contacts, logging
each contact in order of the US
call d istric t. Ind icate the station
worked, the date and t ime in
GMT, the frequency ut i lized,
and, most important, the RST
report as noted on your confir
mation card. Also required is a
br ief description of the station
equipment and antenna system
used to complete this award.

Do not send aSLcards! Have
your list ver ified by two
amateurs, a local radio club
secretary, or a notary public.
Enclose your verified list along
with the award fee of $3.00 or 8

This past fall we announced
for the first time our new
amateur radio awards program.
Featured in a two-part series in
the September and October
Issues, we outlined a total of
eight 73 MagaZine achievement
awards available to amateu rs
the world over. Since then, let
ters of support have been re
ceived from all parts of the
globe, each showing dedicated
i n t e re s t in pursuing the
challenges our awards program
has to offer.

This month, we otter two new
awards, each 01 which is very
unique in its own right.
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leaky lines, _
Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

Some Irritations are of great
importance; others are of rela
tively less concern. Since II is in
the very nature of the incorrigi
ble malcontent to nitpick, I de
cided a long time ago to leave
signif icant questions for others
10 discuss. I deal wi th those nig
gling little matters that produce
heartburn rather than peptic ul
cers. If you seek the earth-shat
tering expose, the juicy scan
dal , or the noble crusade, move
on; you will not f ind it here. Let
other s pursue man- ealing
sharks and tigers . .. I swat flies
and mosquitoes.

A case in point: Here, I think,
is one of those small insanities
that's right up my alley. It call s
for some protest , however
slight. 1 would have hoped that
Newington, Connecticut, would
have registered some oppos i
tion, but none was forthcoming.
There are times, I suppose,
when the lamb will willingly lie
down with the l ion.

The present system of call 
sign allocations is an ebomr
nation. It more closely resem
bles some sort o f random selec
tion than a structured plan
which could clarify grade of li
cense, seniority, or geographi
cal location. The unfortunate in
c lus ion of a great number of
garbled prefixes has botched
up the whole thing but qooo.

There is no longer any de
pendable way, short of asking
directly (which somehow goes
against the grain), to know
wh o m you are work ing or
whether your contac t has been
licensed for sixty years or for
sixty days. It is c laimed that this
arrangement will tend to de
mocratize the ham bands, but it
will not. It will merely produce
an element of uncertainty in an
area once highly orqanlzed. One
used to know beyond peradven
ture that the KA he hooked up
wi th was a member of the U.S.
military stationed in Japan; now
he may be some guy right
around the corner ... there's no
way to tell just from the prefi x.

I'm not disturbed merely by
the confusion. I simply dislike
the idea of creat ing equali ty
where it realty has no place.
Don't misunderstand me. I am
one hundred percent in favor of
politi cal , racial , sexual, and
social equality ... a true ad
vocate and champion of oemoc
racy. But it has no more place in
ham radio than it has in any
other such avocation ... pho
tography, stamp collecti ng, qar
dening, woodworking, astrono
my, or Sunday painting. What is
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this sudden impulse to create
equal ity everywhere? I believe
that t hose who have been
around for a very long time de
serve to flaunt the distinction to
some extent. No human endeav
or in which skill is a factor
should be subjected to some ar
tificialleveling process. I speak
not of reward, but of simple
recognition. And if this should
happen to consist of a distinc
tive callsign, as it used to,
what 's so terrib ly wrong with
that?

The simple truth is that, In the
words of an old adage " When
everybody is somebody, nobody
is anybody."

By alt means, reward dili
gence, talent, and industry. But
not by taking something away
from somebody else. They've
now removed the distinction of
the preferred callsign, the only
thing that differentiated the old
t imer from the Johnny-come
lately. I rise to my hind legs and
bay loudly at the moon.The new
call signs are lousy!

But things might have been
far worse. I read a proposal that
would have util ized the S-tetter.
3-digit system presently em
ployed in the assignment of
some state's auto l ic ense
plates. If our present cettstcn
system is bad, that one would
have been infinitely worse.
Some other joker got the bril
liant idea that because Social
Security numbers, like snow
flakes and fingerpr ints, are
unique ... no two al ike ... they
should be used to replace the
standard call signs. Don't ex
pect me to analyze the logic
that prompts such suggestions;
I'm no expert in abnormal pay
cnoroqv.

It may be that the present re
vis ion of the call s ign structure
was designed for the conve
nience of the FCC monitoring
stations, so that they could
more easily determine who may
be operating illegally in the re
stricted subbands.

This notion presupposes that
these monitors are doing a con
scientious job of policing in the
f irst place .. .staying on top of
the situation and nailing viola
tors with swift efficiency. But
they are not. A recent incident
confirms the very opposite. The
monitor at Anchorage, Alaska,
Issued notices of violat ion to a
number of amateurs who had
contacted Thail and stat ions.
Obviously, the monitor labored
under the mistaken impression
that there still exists a banned
countries list.

We have not had such a list
for a very long time. This mlsad
venture reminds me of the great
fl ap that occurred when police

were issuing summonses to
hams who were transmitt ing
while driving, despite a change
in the law. This took place some
fifteen years ago, and notwttn
standing the repeal of the mea
sure which had formerly prohib
ited such transmissions, these
misguided minions of the law
were highly reluctant to accept
the change. Hams were advised
to carry copies of the new requ 
lation so they could show them
to arresting officers. Despite all
this, there are sti ll some cops
who attempt to hand out t ickets
to this day! To be sure, such
cases are thrown out of court.
But those who receive the sum
monses must answer them .. .
a needless inconvenience. In
l ike manner, those who have re
ceived these notices of viola
tion from the FCC are being
penalized. They have been in
formed that they "must respond
to the citation in the manner
outli ned in 97.137, and the reply
must be sent via registered or
certif ied mai l. " (See OST,
August, 1979.)

What would happen if one of
these cited amateurs were to
fa il to reply to the not ice? Bu
reau cratic conceit and self
conferred omnipotence being
what they are, it would not be at
all strange if they were to face
actual revocation of license.
Such is the nature of bureau
cracy . . . agen c ies o f the
government are known to foul
up from time to time.

Not only do these erroneous
ci tations demonstrate that a bu.
reaucracy can be wrong, but
they also confi rm a persistent
conviction held by many that
even when they are wrong, they
pretend that they are right, and
they insist upon having every
one else take part in the pre
tense, too.

Would it have been so ember
rassing for the FCC to have is
sued a simple statement to the
effect that all persons who had
received the citation should
simply ignore it? Why couldn't
they acknowledge that there
had been an inadvertent human
error? Would this have been
such a terrible humiliation?

It appears that the Oomrnls-

Ham Help
I need a parts l ist and

assembly and tuning instruc
tions for a Telrex TC·gg triband
beam antenna. Will copy and reo
turn.

A. McGinnis WA2DTQ
55 Patton St.

Iselin NJ 08830

I am in desperate need of a
schematic and al ignment in
structions for a National NC
300. I would reall y appreciate

sion is committed to the per
petuation of a grand illusion; it
must maintain an aura of infall i
bi li ty. Perhaps even more trn
portent, licensees must con
stantly be made aware of the
awesome power of Big Brother.

Phooey and double phooey!
If the FCC were one-tenth as

capable as it would have us be
lieve, it would long since have
succeeded in cleaning up the
horrendous mess on CB ... it
would have been able to do
something significant about the
"woodpecker" t hat has plagued
and bedeviled operations on the
OX bands . .. it would have
been able to nail all the CW in
truders on fish ing trawlers who
constantly appear on unaut ho
rized freq uencies within our al
legedly sequestered portions of
the amateur spectrum. It would
have been able to deal with the
problem of unauthorized linear
amplifiers on 27 MHz without
having to elim inate t o -meter ca
pability f rom ampl ifiers tn
tended for use among legiti
mately licensed amateurs ... it
would have been capable of de
visi ng some nationally applic
able regulation which wou ld,
once and for all, tekeuncomoro
mising precedence over corn
munity zoning restrictions on
radio tower installations. It
would also have been able to
force manufactu rers of home
entertainment devices to install
adequate filtering so that TVI
and BCI would be minimized, if
not el iminated altogether, thus
lift ing the burden of ostracism
and public condemnation from
the shoulders of thousands of
blameless amateurs and plac
ing it where it rightfully belongs.

The fact is t hat t here's
nothing perfect in this au-too
imperfect worl d. But this has its
compensations. It' s great for
the likes of me . . . a guy who
derives personal satisfaction in
pointing out foi bles and flaws.
How could I function If this were
a world without faul ts? Yet,
somehow I have the feeling that
even if it were perfect, we qrum
biers and groaners would still
manage to f ind something to
gripe about.

any help.
Bob Amos

607 N. Madden
Shamrock TX 79079

I would like some help in
studying for the General exam.
Any person or group in the
Bronx area interested in helping
me?

Smideth Shuler
60 Clason Pt. Lane

Bronx NY 10473



LIKE A TANK TO "TAKE IT"
& STILL DELIVER THE FIREPOWER • • •

Everyone knows RF amplif iers take a real beating in day-to-d ay operations - in overheated repeater stations. knocking
around under dashes and in trunks,Quick rigged for contestsand fie ld days.That's why we 've designed our new series of
amplifiers to take al l kinds of punishment and sti ll keep on delivering:

OUTSIDE
• A brutally rugged heatsink wi th fins on top and sides. 30%more dissipation than previous models.

INSIDE
• Over-temp sensor monitors the board and bypasses the amplifier when safe operating temperatures are

exceeded . The yellow "over-temp" L.E.D. on the front panel lets you know what's happening.
• Tough emitter ballasted transistors resist damage from high VSWR, short and open circui ts.
• All amps have reverse D.C. polari ty protection.

PLUS KLM'S STANDARD HASSLE-FREE FEATURES
• No tuning ; KLM microstri p designs are broadbanded .
• Automatic R.F. sensing (and remote hard-keying ).
• No mode-switching. All 420-4 50 MHz and 2 meter models (except the PA2·25B) are "linear" for straight

ahead operation on FM. CWo AM . and SSB (delay adjustable).
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NOW, see your KLM dealer
SEE WHY WE'RE KNOWN AS THE "GOOF-PROOF" AMP CHAMPS!

POWER AMPLIFIER SPECIFICATIONS
POWE R (_tIS! POWE R (• • 111)

IN OUT AMPS . MOOEl IN
USEABLE (mu) (m in) 13.$ VDC NUMBER USE AB LE (mu)

" B·· ...... 144-1'" MHz -ec' S..... 220-2211 MHz
1-4 4 25 4 4-70 Be 1-4 4
1-4 4 90 10 15 -60BC 5·15 15
1-4 4 160 20 15-12OBC 5·15 15
5·15 15 40 5 45-12OBC 15-45 45
5-15 15 60 10 "'C~ s.n..~ MHz
5-15 15 160 22 4-.(()Q. 1·4 4

15-45 45 160 19 15-<tOCl. 5-15 15
15·11QCL 5-15 15

KLM
-t.~ sutlul eocees U NEAA mooets su4able lor Ft.4. CW SSB, and AM

AI rnodeIs meet and e.ceed FCC 20171 $pec&

ELECTRONICS INC., 77025 LAUREL RD., MORGAN HILL, CA 95037 (40B) 779·7363

2-25 B
4·BeBl
4- 160BL
15-40 BL

15·80BI..
15- 160BL
45-160 BL

MODEL
NUMBER







Table 1. Demonstration program lor the 8253 interval timer.

aThe control word al address 003 001 is changlld to demonstrate the behavior 01the
different modes of ceerancn.

Continued on page 225

repeated on ly by execut ing the
program a second time. starting
at memory address 003 000.

If the control word is changed
at location 003 001 to 062
(MODE 1), the execution of the
program begun. and the pulser

•

/Wait

IOutput LO counter byte to Port 112

IRead LO counter byte into accu mulator

IMove LO counter byte Into eccumutatce
IHI counter byt e
rsrore HI byte in counter 10

IMove LO counter byte into accumulator
ILO counter byte
IStore LO byte in co unter 110

IMove control word Into accumulator
IMode control word
IStore it with in control register
lin azsarorervaturner chip

rc cnnnue to output the counter bytes

IOutput HI counter byte to Port "O

IRead HI counter byte into accumulator

- eClVNnll

I~ .... ---1 ~. ,. r;.04
"ULS[R .. " ~S V• ..'fO

0
- ,},

the MODE 0 operation of the
counter and count down in
binary.

When execut ing this pro
gram, observe that OUTO goes
immediately to logic 0 and re
mains at this logic state for NT
seconds. after which it returns
to logic 1. This behavior can be

Fig. 2. Timing diagrams l or the DUTO output signal l or each of the
six operating modes 01 the 8253 timer.

Fig , J. Circui t lor counter #0 on the 8253 timer to be used with the
demonstration program given in Table J. It is assumed that the
counter counts negative-edge transitions.

003 000 076 TIMER, MVIA
003 oote 060 060
003 002 062 STA
003 003 003 003
003 004 200 200
003 005 076 MVIA
003 006 000 000
003 007 062 5TA
003 010 000 000
003 011 200 200
003 012 076 MVIA
003 013 000 000
003 014 062 STA
003 015 000 000
003 016 200 200
003 017 303 JMP
003 020 01 7 017
003 021 003 003
If you wish to observe the counting process 00 a pair 01 output ports, replace l he lasl
program instruction by the following sequence of tne trecttcns:
003 017 076 ""'VIA IMove new control word into accumulator
003 020 000 000 IMO\Ie control word 10 read counter 10
003 021 062 STA !Store it within con trol register
003 022 003 003
003 023 200 200
003 024 072 RPT, LOA
003 025 000 000
003 026 200 200
003 027 323 OUT
003 030 002 002
003 031 072 LOA
003 032 000 000
003 033 200 200
003 034 323 OUT
003 035 000 000
003 036 303 JMP
003 037 024 RPT
003 040 003 0

2. GATEO functions as a trig'
ger/rese t input; a positive-edge
tran sitio n at GATEO resets
counter 1#0 and initiates cc cnt
ing. Each time there is a posit ive
edge at GATEO, counter #0 is
reset. This type of behavior oc
curs with MODE 1, MODE 2.
MODE 3, and MODE 5.

These different actions can
best be observed with the aid of
a counter and a value of NT in
the range of 3-10 seconds, In our
case, N Is 65,536 and T is 40 loiS ,
so NT = (65 ,536)(40 x 10 ' ·)
= 2,62 seconds.

The program used to test the
8253 chip is provided in Table 1.
Note that we have employed
memory-mapped I/O. in which
the control reg ister has an ad
dress of 200 003 and counter #0
has an address of 200 000. The
program is quite si mple, First
the control word O6O (MODE 0) is
output into the control reg ister.
Next, we successively load the
LO and HI counter bytes. both
01 which are 000. into counter
#0. Finally, we enter a wait loop.
Table 2 in the October issue
shows that a control word of
060 means that counter #0 is
chosen; the least-signi ficant
byte Is loaded first. then the
most-signif icant byte. Observe

Microcomputer
Interfacing ----'

David G. Larsen
Peter R. Ron y
Jonathan A. Titus
Christopher A. Titus

The characteristics of the in
tel 8253 programmable interval
timer were introduced in our Oc
tober column. This 24-pin chip
is very useful in count ing and
liming operations. This section
will discuss two lest programs
for the 8253. One is a demon
strat lon program that illustrates
the various modes of operation
of the timer, and the other is a
program that demonstrates the
reading of counter data "on the
fl y."

The counter is wired 10 an
a080A·based microcomputer,
as shown in our October col
umn. The details 01the test c tr
cutt are provided in Fig. 1.
Although the use of an osci l
loscope is handy to monitor out
put signal OUTO trom cou nter
ItO, it has been found just as
useful to provide a single 7490
decade counter Chip to detect
negative-edge transitions at
QUTO. The 250kHz input c lock
trecuencv. which has a period T
of 40 loiS, is input at CLKO.

Before the 8253 chip is used,
the natu re of output si gnal
QUTO must be understood as a
function of the six different
modes of operat ion, MODE 0
through MODE 5. We have
found the manufacturer's liter
ature to be somewhat contus
ing, so their diagrams have
been simplified by omitt ing all
s ignals other than OUTO. This
permits all six modes to be
compared simultaneously, as
shown In Fig . 2. Note that
MODES a and 1 provide a neg·
ative monostable clock pulse of
duration NT; MODE 2 provides a
series of negat ive clock pulses
of pu lsewidth T and period NT;
MODE 3 provides essentially a
square wave of period NT; and
MODES 4 and 5 provide a single
strobe pulse 01 pulsewidth T at
a time NT after a trigger pulse
has been applied to counter #0.
The quanlily N is a 16-biIl iming
byte In it ia lly loaded i n to
counter #0. In our program, the
timing byte is 000 000, which
corresponds to the decimal
number 65,536.

At thi s point, it is appropriate
to comment on the two possible
actions of the GATEO input:

1. GATEO functions as a
gating input; when at logic 0,
pulses input at CLKO do not
reach counter 1#0 and no count
ing occurs. This type of be
havior occurs with MODE O.
MODE 2. MODE 3. and MODE 4.
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A NEW DIMENSION IN DIGITAL COMMUNICATION
FEA TURING ins FULL Y A UTOMA TIC A TR -6800 SPLIT SCREEN VIDEO

TERMINAL FOR CW & RTIY
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ATR-6800 comes " FULLY LOADED " with all options
Direct hook-up to your Transceiver Nothing else to buy

• AFSK Ge nerator with programmable MARK / SPACE
• Computer enhanced dual tone demodulator
• Audio-visual tuning aids plus scope output

• Automatic Response (WRU)
• 10 programmable message memories

• 4 programmable SE1CAL memories
• Non-volatile (battery backup) memory
• 2000 character text buffer
• Split Screen . Type & Edit while receiving
• Black or white ; Normal or Zoom display

• Real time clock
• Auto Idem for CW IRlTY
• Morse 1-199 W PM
• Baudot 60 ,66.15 , 100, 130 WPM

• ASCII 110·4800 baud : Upper & lower case
• Prim er-Speed Converter o utput
• Cassette " Brag Tape" record / play interface
• Computer mode (M6802) 4K byte RAM
• Full /ha1f Duplex Computer Terminal Mode
• 16 I/O lines for external control

Prices subiect to change .

Plus much, much more . . .

ATR-6800 video te rminal with built-in AFSK modem
and nine inch video monitor. Amateur net $1 895.

Ask your dealer or call for add it ional information .

.... '1 $5 M'CROLOG
co,rO'ATION

4 Professional Drive - Suite 119
Gaithersburg, Maryland 20160
Telephone (301) 948·5307



On Crete (I-r), SVl1W, SVtKP, and SV1JG.

DX
DXPEDITION TO MT. ATHOS

BY SV1DC, SV1IW, AND SV1JG
This expedition to Mt. Athos

was the outcome of long dis
cussions with the community of
the Holy Mountain and great ef
fo rts on the part of all con
cerned. The ope rators were
not if ied on July 20, 1979, that

they would be permitted to
transmit from Mt. Athos; they
departed Athens on Monday,
August 6.

$V1DC drove twelve straight
hours, and the group was on the
ai r a\ 1430 UTe, August 7. Since
getti ng to the operating spot In
volved walking and hand -

ceot toward Asia -only a few
stations from Asia gal through.

The Mt. Atnos operation strut
down at 0200 UTe on August 11;
SV11W and SV1JG along with
SVl KP (Ms. SV11W) proceeded
to the island of Crete for a
"vacatron-stvfe" expedition. In
ten days, the three made 6000
more contacts, including many
by Natasha, who signed SV9YL.
During this period, propagation
reversed itself, with conditions
being better toward Asia than to
North America.

The operators of this Mt.
Athos and Crete expedition ex
press thei r appreciation to all
who called in and made their
trip a successful one. We, in
turn, thank them for putting two
new countries in so many logs
around the world.

NOVICE CORNER
l et' s talk about the perennial

Novice, the one who never
seems to learn. This is a rare
case, actually, as most
amateu rs advance to being
reasonably competent opere
tors as they gain experience.
Today's topic is how to work
through a pileup on CW while
causing minimal interference to
others.

This morning, VQ9MR was
working the US on the long path
at 14,036 kHz, using relatively
high-speed CWo The stations he
was working were all about one
kHz higher in frequency. That is,
VQ9MR was "listening up one"
wit hout saying so, enabl ing
those who grasped the pattern
to easi ly have a quick QSO. One
poor K4 station Insisted on
calling exactly on VQ9MR's fre
quency, which was bad enough;
that same K4 also seemed in
clined to transmit at the worst
possible times, l ike when
VQ9MR was also sending. What
boggles the mind is that our K4
friend has been a ham for over
twenty years! It was 8:00 am, so
maybe he was asleep at the
key?

First, our K4 person slowed
down the whole operation by
causing many to miss their
report from VQ9MR; indeed,
often one cou ld not hear the
Chagos come back through
those still calling . This is not an
uncommon problem. But if one
particu lar K4 caller had had his
act toget her, with the strong
signal he had, he surely could
have worked the OX on one or
two calls, and he would have
been gone, instead of fouling up
th e works for a long period of
t ime.

The procedure for handling a
situation such as this Is simple
and the rewards are great,
especially wi th an excellent CW
operator like VQ9MR handling
the pi leup. The goal, of course,
is to transmi t to the OX off fre-

SVllW works SSB from Mt. Athos, while SVtDC observes.
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Swan's Astra 150 SSB Transceiver.

New Products
SWAN ASTRO 150 5SB

TRANSCEIVER
Swan is back! After a several

year hiatus, during which little
was heard from the company,
Swan has returned to amateur
radio with an impressive array
of al l-new, state-of-the-art
equipment.

Swan, for those who have
short memories, was a domi
nant force in amateur gear in
the late '60s and early '70s.' was
one of thousands of young
hams of that era who yearned to
own a Swan rig, but my high
school and college finances
never gave me that opportunity.
That's one reason 1 jumped at
the chance to put one of Swan's
new breed, the Astra 150 SSB
Transceiver, through Its paces.

The Astra 150 bears scant re
semblance to the transceivers
of that earlier time . If you
haven't shopped for an allband
rig in the last five or ten years,
you'll be amazed at just how
compact and convenient they
are .

General Description
The Astro 150 is a five-band

SSB and CW rig covering 10-80
meters. A sister model , the
Astra 151 , covers 15-160meters.
The frequency coverage on
each band extends well beyond
the upper and lower lim its of the
amateur allocations, making
the 150 a fine choice for MARS
operation. With the bandswitch
in the 20-meter position, for ex
ample, the transceiver tunes
from 13.8 to 16.0 MHz. The other
bands offer a similar overlap.

While the 150 Is designed for
SSB and CW operation, the
owner's manual advises that
SSTV and RnY operation is
possible if you take precau
tions. It recommends providing
a small cooling fan for the heat
sinks of both the transceiver
and its power supply. In edor
tion, the mike gain control
should be used to reduce output
to 50 Watts or less. A rear panel
RCA jack is provided for input
ting AFSK or SSTV signals.

Inside the 150
This transceiver is a ruggedly

built modular rig. Virtually all
components, including most of
the front-panel controls, mount
on printed c ircuit boards. Con
nect ions between the boards
are mostly of the pluq-in variety,
so removing a board for service
should not be difficult. A proto
sion of heavy metal brackets
and plates provides rf shielding
as well as mechanical rigidity.
My lone reservation about the
construction of the 150 is that a
few of the metal brackets inside
the rig have sharp edges which
might erode the insulation on
nearby wires. Admittedly, this is
a minor point, as an enormous
amount of abuse and vibration
would be necessary for such
damage to occur. A couple of
weu-oraceo pieces of plastic
tape would set my mind com
pletely at ease. Unless you plan
extensive mobile and portable
operation with your Astro 150, it
is not cause for concern. This
rig will last.

Despite its small size (3.75" H
x 9.75" W x 11.75" Dj, the 150
weighs in at a hefty 13 pounds.
The companion PSU-5 Power
Supply/Speaker is of similar
size. Both the transceiver and
its power supply have their own
on-off sw itches, a nice feature
for those who don't like to con
nect a "hot" lead to any piece of
equipment.

Wi th few exceptions, there is
no shared circuitry between the
receiver and transmitter. The re
ceiver is a single-conversion de
sign with a 9-MHz l-t . The
claimed sensitivity is .35 uV for
10 dB (S + N)/N. For CW opera
tion, a 300-Hz I-f f ilter can be se
lected, or you can opt to use the
SSB filters.

The transmitter is of a broad
banded design with an output
power of 100Watts PEP. As with
most "no tune-up" transmitters,
a low swr is important. The 150
will perform up to soectttca
nons only if it is operated into
an swr of 2:1 or better. At higher
ratios, the transceiver protects
itself by automatically reducing
output power so that the f inal
transistors do not overheat. For
this reason, Swan recommends
using an antenna tuner to keep
the swr, as seen by the trans
ceiver, as low as possible.

The 150 offers full break-in
(aSK) on CW, something found
on few rigs at any price these
days. Break-tn is accomplished
by leaving the final amplifier
always connected to the anten
na through the low-pass filters.
In the receive mode, the final
power transistors are biased
off, effectively creating an open
circuit on the transmitter output
transformer. The receiver input
is coupled to the secondary of
this transformer via a high·
speed reed relay.

Perhaps the m os t unique
technical feature of the Astro
150 is its method of frequency

selection and tuni ng . Th is t rans
ceiver is one of a small handful
of amateur HF rigs incorporat
ing true digital frequency syn
thesis. Much of our z-meter
equipment (and even some CB
gear) has used synthesizers for
several years, but on ly recent ly
has It become available in muttt
band HF radios.

Inc identally, just because a
transceiver has a digital dis
play, this does not necessarily
mean that it 's synthesized. In
many rigs, the operating fre
quency is determined by con
ventional vto c ircuitry, and a tre
quency counter is used to pro
duce the digital display. The
principl e of synthesized Ire
quency control is completely
different, as we shall see .

Swan's design uses a pair of
phase-locked loops (PLLs) to
provide precise crystal-con
trolled reference frequenc ies to
six vol tage-controlled oscil
lators (vee's). Five of these are
designated as "band" vco's. The
outputs from the band vco's are
divided by a diode-programmed
divider so that band vco fre
quencies are variable in steps of
500 kHz. The transceiver's band
sw itch selects the proper vco
and diode program for each
band. The 7-32-MHz output of
t he selected band vco Is
summed wi th the 5-7-MHz out
put of the sixth or "tuning" vee
to produce a local oscillator f re
cuency in the 12-39-MHz range.
The local oscillator is thus al
ways about 9 MHz above the op
erating frequency, and indeed,
the Astro 150 uses a 9.0165-MHz
i·f.

Directing traffic inside the
synthesizer is an 8048 micropro
cessor chip, a device from the
same family as the popular 8080
chip found In thousands of rnl
crocomputer systems. A small
amount of read-only memory
stores a program containing the
instructions which allow t he
8048 to control this complex
radio.

The microprocessor accepts
as inputs the band and mode
you have selected, along wi th
signals from the t uning con
trols. It uses this data to pro
duce signals which determine
the freq uency of the tuning vco.
The 8048 also sends the proper
in fo rmation to the readout
board to enable it to display the
correct frequency. The micro
processor and its program also
carry out other funct ions which
would otherwise requ ire much
additional logic. For example,
as long as power to the 150 is
not interru pted , the micropro
cessor will remember the last
f requency used on each band. If
you want pileups on five differ
ent bands simultaneously, the
Astro 150 can do it l

Wi t h th is h igh-tech no logy
frequency-determining scheme,
you wouldn't expect the 150 to

32



The ASTRO 102BX with Irs companion
PSU-6 Power Supply. 15002 t.oeer Amp/lilef
and ST-2A An{enna Tuner provides a
matcrec and t)ghly eflictent 1500 wan
PEPor 1000 walt CW complete stereo 10
be complemented by a grea( Swan
anreroe ... SoU

~_d_c.- c....-:.__d<G __

305 Airport Road 1Oceans ide, CA 92054 1714-757-7525

SlMAN.
ELECTRONICS

All Band Coverage using
PU and Synthesizer 'or
Band Selection
Full coverage of 160 meters
through allot 10 meters in 9
ranges ... diode matrix
programmed for now - '"
for the Mure!

DuIII PTa's
Two Independent high
stability PTO·s provide true
split band operation. The
diQital counter reads the
pfO selected, or in split
band reads the PTO used
tor receive. then switches
to the transmit frequency
selected when the me is
keyed

u Notch Fitter
Provides the ab~ity to
" notch out" QRM. When
used in conjunctioo with the
passband tuning, provides
the ultimate in removing
interference.



Top view of Astra 150 chassIs. Bottom view of the Astro 150 (wi th metal shield removed).

have a conventional tuning
knob . . . and It doesn't. The
main tuning control is called the
VAS (variable rate scanning)
knob. The shaft 01 this knob is
attached 10 a cam wtncn ac
tuates either of two mtcro
switches, depending on which
way the knob is turned. When
actuated, these microswitches
send signals to the 8048
microprocessor. For example,

when the VAS knob is rotated
clockwise from Its neutral 12
o'c lock posi tion, the lett-nand
mrcroswrtcn is tripped, sending
a signal to the 8048, which then
Issues commands causing the
transceiver to begin scanning
upward in leo-Hz steps. II the
VAS control is turned counter
clockwise, the right·hand micro
switch is tripped, and the trans
ceiver begins tuning downward

in frequency. A poten tiometer
attached to the VAS knob shaft
determines the scanning rate.
The further the knob Is rotated
trom the neutral 12 o'clock post
tion, the faster the frequency
changes. Once the desired fre
quency is reached, the VAS
knob Is returned to the neutral
position, and the scanning
stops. Scanning control Is also
available via up/down push-but-

tons on the included hand-held
microphone, making mobile op
eration safer and more conve
nient.

Other front-panel controls In
clude both AIT and Fine Tuning.
AIT changes only the received
frequency (up to :t: 300 Hz),
while the Fine Tuning control
alters both transmit and receive
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Dan Murph,. WA20Z8
post Offlce Box 195

Andover N] 0782 I USA

CONTEST ENTIlIES. , ... Each entry must Include
logsheers, dupe sheer lor 100 or
more ccnreces. '" summMy
sheer, and a multiplier checklist.

ENTRY DEADLINE. .... All entries mUSI be postmarked
no later than 20 Fel>ruary 1980.

OX WINDOW•••••••••••• All sl"'lions are expected 10
observe the OX window from
1.825-1.830 MHI "s mutUoillly
agreed upon by rep-bend opera
lors.

DISQUALIFICATION• • • •
Contest dis.qualllf<...tIOf'l ""'-y
rescn if conte""a", omla any re
quired entry forms upon submis
sion of results , ope-ares In ell
cess of legal power IImltallons
or frequency ",ltocati04's within
his given area: manipulate..-. op
erating times 10 achieve a score
advanl<'lge: or fails to omit
duplic"te ConlitCIS which would
reduce the overall score more
thitn 2 per cent.

AWAil OS•••••••••••••••• Corn est "'wards will be: Issued In
e...ch operator category In eecn
of the COntinental US states ...nd
OX countries.

CONTEST ADDRESS. ... Those wishing contest inform... 
tlon or entry terms or who
desfre to submit a contest entry
should enclose an SAS[ end
write to:

mTEmATl8RM~11,0 DEllEl
caD

• PON.OIl• •• . . . . . . . . . . . . 73~g"'line , Peterborough.
New Hampshlre 03458.

DATU U TIMES. ......• OOOOZ 19 lanU<lry 1980 t o
24002 20 I<lnu<lry 1980,

O""ECT.. . . . • . • . . . . . . . . • . To w ork <IS m<lny st<ltions <IS
possib le on 160 meter phone in
a m"'ll imum o f 30 hours of
allow...ble contest operetion .
Muh l·operator sl...tions m<ly
operate the full 48-hour period ,

ENTRY CATEGOIlIES. ••
( I) Sing le operator . ~ngle
tr",nsminer . phone only; (2)
M ulti-oper<'ltor . single tr",nsmtt ·
ter . phone only .

EXCHANGE ••••••••••••• ~"'Iions within the conttnerual
48 US srares rrensmit RS report
and US stale: ... 11 omees tr"'nsmil
RS report and ox country ,

POINT• •. . . • . • . . . . . . . . . . . All COnt"'CI Sscore F1V[ (5)
POINT5 eecn. The same station
can only be worked once for
contest points.

MULTIPUEIlI ...•.••••. ONE ( I) multlpher point Is
earned for each US state worked
within the continental US: THREE
(3) multiplier points are e...med
for e...ch OX country worked oct 
side the ccnnnentet US.

FINAL .COIlE. TOI I Q50 points times tot 1
muletpller perms eqcets cl imed
score .
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Calendar

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

Contests

NORTH CAROLINA QSO
PARTY

Starts: 1900 GMT December 1
Ends: 0100 GMT December 3
This contest is sponsored by

the Alamance Amateur Radio
Club. Suggested frequencies
are plus/minus 10 kHz:

CW - 3560, 7060, 14060 ,
21 060, 28060.

Novice- 372O, 7120, 21120,
281 20.

50
1584
11352
9540
176
2599
1060
4011
70
490
14202
94599
24939
8621
78
27264
18232
114
26400
15288..
..6
585
1470
1380
496
25
3591
63
18
30
1445
64
16
60
704
1660
240
9
120
2268

Continued on page 228

max.). Connecticut stations
multiply the number of aso
points by the number of ARAl
sections worked plus a maxi
mum of 1 OX multiplier.

ENTRIES AND A WARDS:
Certi f icates fo r the top sta

tion in each AARl section and
each Connecticut county if the
winner has at least 5 asos. cer
tificate to top-scoring station in
each OX country. A Worked All
Connecticut Counties certi fi 
cate will be awarded to each
station working all 8 counties
du ring the contest. logs must
show all a s o info plus band,
mode, and stn ate- or multl-cper
ator class. Entries must also
show aso points and claimed
score. Enclose a large SASE for
results. logs must be post
marked no later than January
2nd and sent to: Skip Paulsen
W1 PV,2 Ayders lane, Danbury
CT 06810.

Atlantic
Bergen
Burlington
Camden
Cape May
Cumberland
Essex
Gloucester
Hudson
Hunterdon
Mercer
Middlesex
Monmouth
Manis
Ocean
Passaic
Salem
Somerset
Sussex
Union
Warren

RESULTS OF 1979 NEW JERSEY
aso PARTY

NEW JERSEY
K2NJ I2
N2CR
W2Xa
WA2MNO
K4FFM12
K20G
WA2lWT.
AB2E
K2NJ12
KA2EGO
wzza·
WA2NPP·
AF2l
WB2POG
K2NJ12
WA20VE
WA2RAN
K2PF
W2Ra
WB2RMI
K2NJ12

OUT·Of·STATE
Maine N1PUl
Conn. WA1TZY
N.H. K1KA· ·
E NY WB2THN
WNY N2ARG
Del. K3UE1J3
EPa. K3NB"
W Pa. ADBJ
Ga. AI4X
Tenn. WB4WHE
La. W5WG
East Bay WB61YS
los Ang. N6HE
Wash_ WB7QEl
Ohio WA8ZNC
W Va. W8UI
III. W9QWM
Wi se. K9GDF
Kans. WDGHAP
Ont. VE3DAP"
• = multi-operator
.. = worked all 21 counties

Results

their home counties will receive
special cert ificates provided
they make at least 20 out-of
state a sos. Mobiles cou nt as a
separate station in each county.
EXCHANGE:

Send OSO number, RSm ,
ARRl section for out-of-state
stat ions, and Connecticut coun
ty for Connecticut stat ions.
fREQUENCIES:

Suggested frequencies are 40
kHz up from the bottom of the
CO band s plus 3927, 7250,
14295, 21 370, and 28540 for
SSB. Watch for Novices on
3725, 7125, 21125, and 28125.
SCORING:

Each completed aso counts
1 point, 2 points if with a Novice,
and 3 points i f via OSCAR. Also.
contacts with Wlal count 5
points. Only one OXmult iplier is
allowed although all OX osos
count lor a so points. Out-of
slate stations mult iply a so
point s by the number of con
nect icut counties worked (8

SSB - 3900, 7270 , 14290,
28590.
EXCHANG E:

out -ot-state stat ions send
RS(T) and state , province, or
country. NC stations send RS(T)
and NC county .
SCORING:

Out-of-state stations count 1
point per NC contact. The same
station may be worked on differ
ent bands, modes, or in differ
ent NC counties. Multiply aso
point s by number of different
NC counties worked for final
score. HC stations count 1 point
per OSO and multiply by total
number of states, provinces, or
countries for final score. NC
mobiles use th e number of
counties operated from for an
additional multipl ier.
ENTRIES AND A WARDS:

Your log must be signed;
none wi ll be returned. l ogs
must show RS(T)s , bandsl
modes, time (GMn , state, prov
ince, country, or NC county. On
a separate sheet, p lease show
name, call, and maili ng address
plus your total score and where
operated from. In the case of
mu ttt -operator stat ions, thi s
sheet must also l ist the call o f
the operators. Awards will be
issued as usual. l ogs must be
postmarked no later than .Jen
uary 10th and sent to: Alamance
ARC, Inc., 2822 We stchester
Drive, Burlington NC 27215.

CONNECTICUT aso PARTY
Starts: 2000 GMT December 1
Ends: 0200 GMT December 3
Rest period from 0500 to 1200

GMT December 2
The Candlewood AACA in

vites all amateurs to participate
in th is year's contest. Phone
and CW are th e same contest.
Stations may be worked once
on each band and mode includ
ing OSCAR (and RS) as a seoa
rate mode. Novices wi ll please
identi fy t hemse lves by ?n.
W1QI , the cl ub stetron, will op
erate CW on odd hours and sse
o n even hours. Connect icut
mobi les working in other than

ARRll60 Meter Contest
TOPS CW Contest
North Carolina aso Party
Connecticut aso Party
ARRl 10 Meter Contest
Garden City Contest
Teenage Radio Sprint
aSl Exchange Contest
Intematlonallsland OX Contest
North and South America RTTY Flash
South Carolina aso Party
Europe and Africa RTTY Giant Flash

Dec 22·23
Jan 5-6
Jan 12·13
Jan 19·20
Feb 2·3
Mar 9·10

Dec 1·3

Dec 1·2

Dec ..9

TOPS CW CONTEST
Starts: 1800 GMT December 1
Ends: 1800 GMT December 2
General call is MCQ aMF" and

entry c lasses include sing le- o r
multi-operator. Use 3.5 10 3.6
MHz, USA Novices between 3.7
and 3.75; all contacts mu st be
on 80 meters, CWonly.
EXCHANGE:

RST and aso number from
00 1.
SCORING:

Contacts wi th own country
score 1 point. Each call area in
NKJNMI, VEND, VK, and UA,
etc., counts as a separate coun
try. Contact s with stations in
the same continent are 2 points,
other cont inents are 5 points.
Co nt ac t s with HQ stat ion ,
GW8WJ or GW6AQ, score 25
points . It is hoped to have
a special station, perhaps
GB2TAC, for another 25 points.
Total score i s total aso points
times number of prefi xes
worked (pref ixes as per WPX
award).
ENTRIES:

Send log s to: Peter l umb
G31RM, 14 linton Gardens, Bury
Saint Edmunds, Suffolk 1P33
20Z, United Kingdom. l ogs
should be sent no later than
January 31st. Contest result s
will be sent to all stations ex
cept eastern Europeans, which
will be sent via the bureau. Due
to postage costs, stations are
asked to help by enclosing
IRCs.
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,,---SCR1000VHF-SCR4000UHF----

H. Pouf Shuch N6TX
Microcomm
14908 Sandy LlJn~

Son JQSf' CA 9j/ 14

Low-Cost Receiver
for Satellite TV

- this modular design uses
readily available technology

Author'. Note: This article wu originally presented by the author III part of the profesalonal program , "Sa te lli te TV and the Privata
U••r," It WESCON179In San FranclscoCA on September 20, 1979. WESCON, the annual Westem Electronics Show and Convenllon, 's .
larg••c.'- t,.de show which f••tur•• films, e.hlblt" and professlona' sessions related to all l .cets of the electronics Industry.

television programming via
satelli te has been discussed
in bo th po pular a nd tech-

The techno logica l revo
lutio n which is making

possible the distribu tion of

Video Cerrler

Channels
Adjacent channel spacing
Orthogonal channel spacing
Frequency band
Peak deviation
Max. video frequency
Pre-emphasis curve

Audio Subcerrier
Frequency
Peak deviation
Max. audio frequency
Pre-emphasis time cons!.

Energy Dispersel

Wavelorm
Frequency
Peak deviation

Composite
EIRP

2.
40 MHz
20 MHz
3.7-4.2 MHz
10.25 MHz
4.2 MHz
CCIA 4Q5.1

6.8 MHz
75 kHz
15 kHz
75 usee

Triangular
30 H'
750 kHz

+65 dBm

nical pub lications and at
conferences and seminars .'
In this arti cle. I will explore
the t rade-offs involved in
designing a w ideband, tun
able FM v ideo receiver for
processing and displaying
DOMSAT (Domestic Com
muni c a t i o n s Sate llite)
signa ls.

It should be recognized
that there are at least as
m any conf licting receiver
d e sign p hil os ophies as
t here are m icrow ave e ngl
neers, and no cla im is made
that the concepts presented
here are necessari ly supe
rior to any other approach.
Neverthe less, this receiver
does provide adequate per
formance at low cos t, and
the t rade-offs encountered

mystique of microwave
receiver design.

Signal Characteristics

Unlike the vest igia l-side
ba nd AM v ideo standard
u sed fo r terrest ria l TV
broadcast, DOMSAT video
incorporates a wideband
FM format, with audio mul
tiplexed onto a subcarrier
p rior to modu lating the
composite. The result ing
w ide band c ha n nel (see
Ta ble 1) affords consid
era b le " FM advan t age"
(s igna l-to-no ise enhance
ment for a given ca rrie r-to
noise ratio); however, the
bandwidth and format tend
to complicate the receiver
design task .

Were a signa l conststmg
- ~ . .~ . " ' - ' - ' -'- ' , . ..



Fig. 1. Spectra l d ispla y o f a 4-GHz DOMSA T downlink re
covered on a 4.7-meter antenna and amplified by a CaAs
FET Low-Noise Amplifier (LNA). Horizontal deflection is
100 MHz/div, and verticat sensit iv ity is 10 dB/div. Eleven
video carriers, along with their associated FM sidebands,
are vis ib le. Note that the fourth channel above the bottom
of the band is va cant. Otherwise, channel spac ing is 40
MHz and carr ier-to-noise rat io appears to be on the order of
10 dB.

Fig. 2. Spectral display o f a single wideband FM video chen
nel after dual-downconversion to a lO-MHz second i-f.
Horjzontal deflec t ion is 3 MHz/div. and vert ical sensit ivity
is 10 dB/div. This is the composite FM signal from wh ich
video and audio are to be demodulated.

would involve merel y het
erodyning the se lec te d
channel in the 4-GHz trans
mission band against a
sta b le microwave local
oscillator Il.O). and apply
ing the VHF difference sig
nal d irect ly into the tuner of
a conventiona l TV set. Un
fo rtunately, with DOMSAT
signals as they are currently
formatted. such a down
conversion process wou ld
merely spread un intel
ligible sidebands across six
adja cent TV c ha nne ls .'
Thus. it becomes necessary
to design a complete re
ce iver. including hetero
dyne conversion stages.
demodulators, and video
and audio processing c ir
cu it ry. to recover a nd d is
play satellite TV.

Frequency Agilit y
It will be noted from

Table 1 that the downlink
band used by most North
American DOMSATs is 500
MHz wide, and that for a
given antenna polar ization
there will be present up to
twelve vi deo carriers ,
spaced 40 MHz apa rt (see
Fig, 1l. That these signals

are of extremely low ampl i
tud e co mplic a tes th e
design of the Ear th station's
antenna I and low noise pre
amplifier," but we will
assume for the moment
tha t an adequate signal-to
noise ratio exists at the in
put of the rece iver to per
mit signal recovery. The
problem at hand. then, is to
select a particular 4D-MHz
wide cha nne l from among
12 s uc h s ig n a ls i n a
SOQ-MHz wide band. while
adequately a ttenua t ing the
adjacent cha nne ls.

A Tuned Radio Frequen
cy (TRF) approach. with de
tection occurring direct ly
at the downlink freq uency.
wou ld req uire read ily-tun
a b le bandpass fi lters of
hi gh Q (to accommodate
the 1% or so channe l band
width) and skirts steep
enough to re ject adjacent
cha nne ls. Tuning requ ire
ments rule o ut both l C a nd
resonant cav ity filters, sug
gesting the use of Yttrium
Iron-Garnett (YIG) sphe re
resonators for channel
select ion.

Although YIG filte rs can
read ily be bia s-tuned. t heir

cost and the co mplexity of
t he requ ired drivi ng cir
cuitry tend to rule them out
for private terminal ap
plications. Furthermore. it
is far easier to tune a single
osci ll a tor than a bank of fil
ters. This suggests heter
odvne-dow nconver ting a
se lec ted c ha nnel into a
fixed intermediate fre
quency, at wh ich demod
ulation may take p lace.

I-f Select io n
The selection of inter

mediate frequencies fo r
supe rheterodyne receivers
involves careful attention
to the required and realiz
able mixer bandwidths, im
a ge re ject ion c r ite ri a,
demodulator circuit capa
bi lities, a nd tu ning con
stra ints. These various con
si de rations tend to be
mutua lly exclusive, but it
has been shown' t hat fo r
narrowband systems. a rea
so na b le c o mp ro m ise is
achieved by selec ting an
in termedi ate fr equenc y
a pprox imate ly o ne- te nth
the frequen cy of the incom
ing signal . Although DOM
SAT video hardly qualifies
as a narrowba nd service, we
can use the one-tenth rule
of thumb to estab lish a
start ing point. For a 4-GHz

input signa l. t hi s sugges ts a
UHF i-f . Ho we ver, the
va rious demod ula tor cir
cu its compat ib le with wide
band FM video (quad ratu re
detector, ratio detector,
Foster-Seelv discriminator,
phase-locked loop and the
like) are all most readily
realized in the lower por
tion of the VHF spectrum,
An obvious so lution is to
utili ze d ua l downconver
sion, with first a nd second
i-ts near 400 and 40 MHz,
respectively.

In fact, numerous experi
mental DOMSAT video te r
minals have adopted the
a bove frequency scheme,
many employing UHF TV
tuners for the second down
co nve rsio n. The d rawbacks
to suc h an approach in
clude the typ ical UHF
tuner's restr icted cha nnel
bandwidth, re latively high
noise figure. and poor local
oscil lator stability. Never
theless, whe n cost is the pri
mary des ign const rain t ,
these prob lem s ca n be cir
cumve nted.

Not so readil y resolved is
the input filtering requi re
ment whic h suc h a fre
quency scheme imposes.
Assumi ng low-side fi rst LO
injection a nd to p-channel
recept ion, t he first conver-
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Fig. 3. Block d iagram of the heterodyne downc o nversion portion o f the DOM SA T video
receiver. Shown at leit is the 3.7- to 4.2-GHz input terminal from the LNA and feedl ine. The
70-M Hz ;.f output at right feeds the baseband demodulator and processing circu itry (see
Fig. 7). The potentiometer shown a t the lower left represents the resistive vo l tage divider
wh ich tunes the first La for channel selection. Ga in partitioning of the various b lo cks is
discussed in the text.

Ga in Distributio n
Ga in partitioning for the

DOMSAT video re c e ive r
depends upon the ava ilab le
power from the sa te llite .
the thresho ld se nsit iv ity o f
the demodulator circuitry
selected . a nd the gain of
the receive a ntenna u til
ized . It has bee n shown tha t
for the illumination con
tou rs typical o f most North
American DOMSATs. an
optimum private-terminal
antenna will exhibit on the
order of +41-dBi gain. '

2o.-dB channel bandwidth in
order to avoid unduly atten
uat ing s ig n if ica n t si de 
bands. Assuming a c ha nne l
bandwidth of 40 MHz and
an i-f of 1 .2 GHz. thi s di c
tates an effective first j.f Q
of 30. This value is readily
real ized with microstripline
circu itry.

Despite t he obvious
econom ic advantages of
the modified UHF TV tuner
co nve rsio n scheme. it was
decided to employ a
1 .2-GHz first i-f in the
Microcomm DOMSAT vid
eo rec eiver. But what of the
seco nd j.f - is it sim ilarl y
co ns t ra ined by the w ide
downlink pa ssband? Ac
tually not. With c ha nne l se
lection occurring in the first
downconversion, the se c
ond t.-f need only be wide
e nough to accommodate a
s ingle video channel.
Downconverting the 1 .2
G Hz fir st i-f to any de
sired VHF frequency will
allow ample seco nd-con
ve rs io n im a ge re jection
with simple i-f filtering
while pro viding adequate
bandwidth t o pass the
4O-MHz composite .

Since the c o m m unica 
tions industry has lo ng
utilized 70 MHz as a sta n
dard i-f for microwave links.
it was decided to employ a
7~MHz second i-f in the
DOMSAT video receiver.
This makes it possible to
utilize any of the readily
a va ila b le 70-M Hz w ide
band FM t.-f st rips to demod
ulate the v id e o info r
mation .

lNA's wa veguide input will
itself re je ct the image fre
quency.

Mo st co m me rcia l LNAs
utili ze a n EIA st a nd a rd
WR-229 wavegu ide input .
Th is g uide ha s a lower
TE ' I) c u toff frequency near
2.5 ' GHz. This c utoff fre
quency is about 1.2 G Hz
below the boltom edge of
the re ce ive r' s requ ired pass
band. so input losses wil l be
minimal. But a first i-f o f,
say. 1.2 G Hz, will p la ce the
image fr equency as far
below c u to ff a s the input
passband is above cu toff .
The im age thu s ends up
qu ite fa r d own t h e
wa ve guide high-pass filt e r's
skirts. a nd may effectively
be ignored .

True. the fixed 1 .2-G Hz
fi rst i-f req u ire s that the fi rst
LO be tunab le, but we men
t io ned earlier that it' s fa r
eas ier to tune a single oscil
la to r for c ha nne l se lection
than a bank of filters. And
even at the top of the down-
link passband. where the
first LO must be tuned up to
3 GHz. the ima ge at 1 .8
GHz is sufficient ly far
be low c uto ff so that a
tz-cm long inp u t wave
guide wi ll afford on the
order of bO dB of image re
[ection.'

Another signpost point
ing to the selection of 1 .2
GHz a s a fi rst i-f is
rea lizable amplifier Q. The
3-dB bandwidth of the t.- f
amplifier st ring must be
greater than o r equal to the

IIF ,~oo

1200 MHz
1270 MHz
70 MHz
20dB
40 MHz
+ 13.5 Vdc
'OdB

sepa rate the image frequen
cy band well away from the
downlink passband, thus
sim plifying input filtering.

In fact. if the low-Noise
Ampl ifier (lNA) which pre
cedes the re ceive r utilizes a
waveguide input, then a n
image fi lter already exi sts.
Rectangu lar waveguide is a
high-pass transmission line .
If low-side first lO injection
is used and the first i-f is
ca re f u ll y se lec ted, the

u ' ~OQ

MX-42OQ DOUBLE·BALANCED MIXER
Input frequency 3.7 - 4.2 GHz
LO frequency 2.5 - 3.0 GHz
Intermediate frequency 1.2 GHz
Isolat ion 20 dB
Convers ion loss 7 dB

lO-3000 VOLTAGE CONTROLLED osc
Output frequency 2.5- 3 GHz
Output power + 7 dBm
Spurious reject ion 20 dB
Tuning voltage range 3-10 V de
Supply potential + 13.5 V de

RF·l 200 AMPLI-FllTER
c enter frequency 1.2 GHz
3-dB bandwidth 50 MHz
Gain 15dB
Noise f igure 2 dB
Supply potential + 13.5 V de

lO·1270 LOCAL OSCILLATOR
Output frequency 1270 MHz
Sta bility :t; 0.001 %
Power c ut + 7 dBm
Spurious rejection 40 dB
Supply potential + 13.5 V de

MA·l200 MIXER·AMPLIFIER
Input frequency
LO frequency
Intermediate frequency
Conversion gain
3-dB bandwidth
Supply potent ia l
Isolation
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Tab le 2. Typical parameters for conversio n modules.

sian will generate an image
fr equency which falls a
mere 300 MH z below the
bottom edge of the down
link passband. An input fil
ter capable of providing
adequate passband flatness
and minimal insertion loss
o ve r the 3.7- to 4.2.cHz
band is unlikely to provide
adequate image rejection if
a 4()(}-MHz fi rst t.- f is uti
Iized. One may wish to raise
the first t.-f high e nough to
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Fig. 4. Typical microstripline circuit module used for
satellite video downcon version. Each module in the receive
system is mounted in its own shielded enclosure, and all are
interconnected via coax ial cable as discussed in the text.

Given the EIRP and path
loss num bers listed in Table
1, it a ppea rs that the signal
leve l available to the LNA
will be o n the orde r of - 90
dBm.

The inp ut threshold for a
typical phase-locked loop
(Pll) integ rated circuit op
erating as an FM demod
ulator a t 70 MHz is o n the
orde r of - 20 dBm. This
suggests tha t between the
antenna and the demod
ula tor, roughl y 70 d B of
conve rsion gain is requ ired.

There are th ree sou rces
of gain available between
the antenna and the PLl.
These incl ude the LNA and
fi rst and second i-f am
plifiers. There are, simil arl y,
three sources of loss in the
system: the insertion lo ss of
the transmission line whic h
co nnects the LNA to the re
ceiver, and the conversion
loss of t he first a nd second
mixers. For a typ ical home
installation, the feedJine in
sert ion lo ss may be o n the
order of 6 d B, and if double
balanced diode mixers are
used fo r the two frequency
co nversions, it is safe to
ass ume that the conve rsion
loss of each will be on the
orde r of 7 dB. This suggests
that the overa ll gain o f the
lNA, first, and second i-f
amplifiers wi ll need to tota l
90 dB for adequate DOM-

SAT video reception.

In the interest of maxi
miz ing system stability and
dy na mic rang e , it is
des irab le to distribute the
required 90 dB of ga in
uniformly between the rf
and two i-f frequencies. A
3o-dB gain lNA is clea rly
feasible at 4 C Hz and
would requ ire three stages
of CaAs FET amplification.
This amount of l NA ga in is
suff ici e nt to adequately
mask the no ise temperature
contribut ion of the feedl ine
and receiver, allowi ng the
low-noise temperatu re of
the HTs to predominate."
Simila rly, it is practica l to
ach ieve t he desired 30 dB
of 1.2-GH z ga in by cas
cadi ng two stages of ion
im planted silico n b ipo lar
t ransistor amplificat ion . At
70 MHz, the required gain is
read ily available from thin
film wideband gai n blocks
produced by a num ber of
different ve ndors.

A block diagra m for the
d ua l downconversion por
tion of t he DOMSAT video
receive r, partitioned in
accordance with the fore
going disc ussion, is shown
in Fig. 3.

Construction of Conversion
Circuitry

Du ring the initial system
deve lopment phase of any

new product, it is common
practice to build a number
of different amplifier, mix
er, filter, and osci llator ci r
cuits, each connectorized
for coaxial input and out
put and with each circuit
se pa ra te ly b o xe d and
shielded. A mod u lar devel
opmenta l system provides
the engineer with the flex
ibility of changing one or
more ci rcuits wit hou t hav
ing to disrupt the rest of the
syste m . M icr o c omm ' s
ea rlie r effo rts a t modular
receiver deve lopment have
been d o c u me n te d pre-

viousfv.s
But modularization has

advantages for a produc
t io n system as we ll. If every
fu nctio n represe nted by a
bl o ck in Fig . 3 is im
plemented in a sepa rate,
s h ie ld e d modu le , t hen
isolation between stages is
maximized a nd the cross
talk and stab ility problems
associated with stray rf
coupl ing can be e liminated
ent irel y . Fu rt he r a d 
vantages are realized in the
a rea of ma intai na bi lity.
Should a rece iver fai l, fau lt
isolation by module sub-

Fig. 5. Baseband output o f the PLL demodulator. Presence
o f the energy dispersal waveform on the video composite is
evident.

Fig. 6. The dc restorer is simply a diode clamp circuit wh ich
removes from the video waveform any ves tiges of the
energ y dispersa l waveform seen in Fig. 5.
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Fig. B. The video o utput of the baseband unit" displa yed on
a TV set with the aid of the rf modulator in a video cassette
recorder. Most DOMSA T viewers find the clarity and re
solution of satellite video clearly superior to network video
which is distributed by multiple terrestrial microwave hops.

ora ting a n rf modulator in a
co m me rc ia l DOM SAT
video receiver would sub
ject the e ntire receiver to
FCC type acceptance in the
United Sta tes. As more than
one home compute r man
ufacturer has discovered.
the type-acceptance proce
d ure is burdensome in the
ext reme, with bureaucratic
delays often precluding a
timely marke t entry. In ad
di tion, the resolu tion and
cla rity of mo st of the ava il
able low-cost video mod
ulators leave qui te a bit to
be desired, and rf mod
ulation wou ld tend to de
grade overa ll video qual ity
noticeabl y.

A p o ssi b le so lutio n
wou ld be to provide the
user with simply a video
and audio output from the
DQM $AT re ce iver a nd
al low him to d isplay the re
ce iver's ou tput on a studio
qu ality TV monitor. How
eve r, few vldeophiles pos
sess suc h a monitor, and the
cost is prohibitive.

Fortuna tely, mo st video
philes do possess a video
ta pe recorder (i n fact. the
owner of a ho me satellite
Earth stat ion would most
like ly find it impossible to
function without oneq and
the ave rage video recorder
conta ins a n extreme ly high
qua lity rf modu lator. Allow
ing the user to interface his
DOM$AT receiver to the
TV via a video recorder pro
vides an idea l solut ion to
the type-acceptance dil em
ma. And those users who
have no recorder a re, of
course, free to add an exte r
nal rf m odu lator , a ny
num ber of wh ich are ava il
able in kit or assembled
fo rms.

Equipment Avai labi lily
Once pr iced in the tens

of thousands o f dolla rs,
DOMSAT video recei vers
a re no w be ing brought
withi n the reach of the
American consume r. The
conversion modules shown
in Fig. 3, fo r example, have,
si nce late 19 78 , been
avai lable t o th e ex-

Display O ptions
An ideal DOMSAT video

receiver for the home Earth
station market wou ld pro
vide a n intercarrie r aud io,
ves t igial sideband rf o utput
for di rect inte rface to the
user's VHF TV rece ive r.
Such an rf out put may
readily be reali zed by using
any of the ava ilable video
modulator m icrocircuits
developed for the TV game
and home com pute r in
dustries. In fac t, the video
and aud io levels ava ilable
from the baseband unit
shown here a re ent irely
compatible with such mod
u la tors.

Unfort u nate ly, incorp-

move the energy d ispersa l
waveform, it is des irable to
amp lify the rather feeble
video level ava ilab le from
the Pll demodulator, and
thi s may be accomplished
using a si ngle monolithi c
TV video-amplifier Ie. Next,
an e mitte r-follower permits
sp litti ng off the 6.B-MHz
aud io subcarrler for de
modulation in a standard
TV sound i-f microc ircuit,
whose associa ted ci rcuitry
is modified slightly for com
pat ibility with the higher
carrie r frequency and peak
dev iati on used o n sate llite
a ud io.

After passing through a
d e-empha si s f il ter a nd
pass ive video lo w-p a ss
filter, the video wavefo rm
may fina lly be app lied to a
diode clamp circuit whic h
will remove the energy dis
persa l waveform (see Fig. 6).
An em itte r-fo llowe r then
e st ab lishes th e d e sired
75-0hm video output im
pedance to drive record ing
or display ci rcuitry. as re
quired.

A block diagram for a
complete baseband p ro
cess ing subsystem is shown
in Fig. 7. This ci rcuit can be
cons truc ted on a single
printed ci rcuit boa rd and
incorporated into a com
plete DOM$AT video re
ce iver by sim ply interfac ing
it to the downco nve rsion
ci rcu itry shown in Fig. 3.

r

can be disp layed, severa l
processing ste ps are neces
sary. The 7o-MHz i-f signa l
will , of course, he demod
ulated first, and this may be
accomplished readily by us
ing a monolithic Pll in a
standard circuit." The out
put waveform from the PLL
will conta in both the video
waveform and the mod
ula ted audio subca rrier, but
superimposed on these will
be found the 30-Hz
triangu lar energy dispersal
waveform added to a ll
DOM$AT downlink signa ls
as an inte rfere nce reduc
tion techn ique. This wave
form is ev ide nt in the osc il
loscope display in Fi g. 5.

Prio r to a tte mp ting to re-
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Baseband Processing
Before the wideband FM

composite shown in Fig. 2

stitution becomes a viable
troubleshoot ing technique.
And. of course, a modular
system maximizes user f lex
ibility by a llowing cus
tomers to assemble from
standard modules a custom
system designed to meet
their precise needs.

The spec ificatio ns of the
modules developed to im
plemen t Fig, 3 appea r here
as Table 2. Each of these
modules employs mic ro
st ripli ne cons t ruction. as
shown in Fig. 4. to m inimize
co m po ne nt co u nt and
assure d uplicabili ty.'

Fig. 7. Block. diagram of the complete baseband processing
portion of the DOMSA T video receiver. The above circuitry
is driven by the output of the downconversion module set
(see Fig . 31, and pro vides standard 1·\10/, video and O-dBm
audio outpu ts to an external modulator, studio monitor, or
video tape deck.
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"CALL FOR QUOTE"
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TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT. COM ES WITH 2 SIDED. PLATED THRU AN D
SOLDER FLOWED G·l0 PC BOARD. 1·$67"s. 2·7402. AN D ALL ELECTRON tC
COMPONENTS. BOARD M EASURES 3 '1;, • $'1;, INCHES. HAS 12 LINES OUT.
ONLY $)9.95

DELUXE a ·BUnON TOUCHTONE ENCODER KIT ut i l iz,ng tne ne... ICM 7206
ch 'p , Proy,des bolh VISUAL AN D AUDIO indic",tions' Comes ...,th ' I So...n t o-
l one ",nodized ilium mum c abine t weeecres Only 2 31 4 " 3314" , Complet " ,lh
Touc h·Ton" p"'d . board, c.ys tal, cn,p and a ll necessary componenlS 10 IIn,sn
l h" kit
PRICED AT. . . • • • • • . • . ... .. . . . . . ...... . • • • • • •.... .. .... . . ... . ..... . • _$29.115
For lnose ...no ...,sh 10 mount tne encoder in '" n",nd-held uni t. tne PC bo",rd
me",su'es only 911 6·' " 1 314". Th,s parl i"" k it ... itn PC bo ard, cr yst "" . cn,p and
component s
PRIC ED AT.... . . . • • • • • . . . . . .. . . . .... . . .. . . . • • • . . . .... .. . . . . . .. . . . ... 114.115

ACCUllTlI-MIMOU OrtlOl\i lIT THIS ACCUKE YER M EMORY KIT PRO·
VIDES A SIMPLE... LOW COST METHOD OF ADDING M EMORY CAPABlllTY
TO THE WB4VV~ ACCUKEYEA. WHILE DESIGNED FOR DIRECT A"ACH·
MENT TO THE ABOVE ACCUKEYER.IT CA N AlSO BE A"ACHED TO ANY
STA NDA RD ACCUKEYER BOARD WITH lITILE DIFFICULTY 116.95

ACCUUnl lllTj THI S ACCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR WB4VVF ACCUKEYER ORIGI NALLY DESCRIBED BV JAMES GAR
REn. IN aST MAGAZIN E AN D THE 1975 RADIO AMATEURS HANDBOOK.
116.95

" ccuunl_MIMOU o nION lIT_ TOGETHER ONLY Ul.00

COMrUTl kiTS . CONSISTIN G OF EVERV ESSENTIAL PART NEEDED TO
MAKE YOUR COUNTER COMPLETE HAL-600A 7·OIGIT COUNTER W ITH FRE·
QUENCV RAN GE OF zsec TO 600 MHz FEA TURES TWO INPUTS: ONE FOR
LOW FREQUEN CV AND ONE FOR HIGH FREQUENCY: AUTOMATIC ZERO
SUPPRESSION TIM E BASE IS 1.0 SEC OR ,1 SEC GATE WITH OPTIONAL 10
Sl::C GATE AVAILABLE ACCU RACY ~ .00 1%. UTILIZES 1()·M Hz CRYSTAL s

"""CO MPLETE KIT . • . • . .. ..... • • • • • . . • • • • .. • ... ....... . . ...... • • •• •• •. . .. $121
"Al-JOOA 7-[)fGIT COUNTER WITH FREQUE NCY RANGE OF ZERO TO 300
MHZ, FEATURES TWO INPUTS' ONE FOR LOW FREQUENCV A NO ONE FOR
HIGH FREQUENCY; AUTOMATIC ZERO SUPPR ESSION. TIME BASE IS 1,OSEC
OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE AVA ILA BLE. ACCU RACY
~ 001 % . UTIL IZES 1()·MHz CRYSTAL ePPM

CO MPLETE KIT . • • • • • • • • .. . . . . . .... . . . ... •..... •• • • •........ ..... ... . 1101\
"Al.50A &OIGIT COUNTER WITH FREOUENCY RANGE OF ZERO TO 50
MHZ OR BETIEA. AUTOMATIC OECI MAL POtNT. ZERO SUPPRESSION UPON
DEMAND FEATURES TWO INPUTS ONE FOR LOW FREQU ENCY INPUT. AN D
ON E ON PANEL FOR lISE WIT H ANY INTERNALLY MOUNTED HALTRQNIX
PRE.SCALER FOR WHICH PROVISIONS HAVE ALRE ADY BEEN MADE. 10
SEC AND I SEC TI ME GATES ACCURACY '" .00 1% . UTILIZES l o-MHz
CRYSTAL e PPM
CO MPLETE KIT .••••••••.. . ........ . . ...• • _•................. . . . • . • • • 1101\

PlI·SCAlfa k ITS
"Al 300 '11. . ... .. . .. • . . • . • • . ... ... .. . . . . . • . . • . . ... . $ 19 .95

IPr" -<l,, ,tecl G 10 boa.d ",nd "' II componen ts)
HAL 300 Airl l ••• • • • • . •• .• • .• . .•. • •. •. .• .•• .• . .• •••• $24.95

(Same ",s ",boY" ..." n p.e",mp)
"Al600 '11. . . . . . ... .• . • •. •.. .. .. . . . .........•... ... $34.95

tPre -<lflllecl G 10 boa.d "'nd ",II componen tSI
HAL 600 Ai r l l ••• • • • •• •• .•• .• • . • .•• .••••.•••. • .•• •• .• 539.95

(Silme ",s sec-e l)tJI ...,In pre",mpl

CONI79.
2. H. Pau l Shuch, "A Vidiot's
Guide to Microwave TV Links,"
Micro Waves, June, 1979.
3. John Kinik, -Antennes ' and
Feeds for DOMSAT Video Re
ception," WESCONI79.
4. Mike Fornaciari and George
Vendelin, "Low-Noise Communi
cations Amplifiers," WESCONf
79.
5. H. Paul Shuch, "Rat-race Bal
anced Mixerfor 1296 MHz," Ham
Radio, July, 1977.
6. Reference Data fo r Radio En
gineers, Fifth Edit ion, Howard
sams & Co. Inc., p. 23-6, -Atten
uation in a Waveguide Beyond
Cutoff."
7. H. Paul Shuch, YAn1ennalLNA
Tradeoff Analysis for C-Band
Video Terminals," Microcomm
Application Note 114, Apr il , 1979.
8. H. Paul Shuch, YA cost-ettec
uve Modular Downconverter for
S-Band WEFAX Recept ion ,"
IEEE Trans. MIT, December,
1977.
9. H. Paul Shuch, YMicros1rip 
Magical PC Techn ique Ex
plained," 73, OCtober, 1978.
10. " Signetics Phase Locked
Loop NE564," Signetics Corp.
Applications Note, March, 1978.

perimenter at $1000 com
plete, and to the OEM at
significantly lower pr ices in
production quant ities .

It is expected that by the
end of 1979, a comp le te,
fu lly tunab le DOMSAT
video receiver, utiliz ing the
above conversion modules
and a baseband unit suc h as
that blocked o ut in Fig. 7,
will be availabl e to the con
sumer for und er $2000. This
re c e iver will b e f u ll y
packaged and assembled,
including power su pp ly,
tuner, control ci rc uitry, and
in te r-con nec t ing ca b les .
Suc h a receiver promise s to
make po ssible for the first
time a co mp lete, consumer
grade Earth st a t io n, in
clud ing antenna a nd lNA,
for under $4000. We can o n
ly begin to guess at the
price breakthroughs which
may foll ow!.

KENWOOD
TS·520SE
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6·DIGIT CLOCK • t 2/24 HOUR
CO MPLETE KIT CONSISTING OF 2 PC G l 0 PRE-DRILLED PC BOARDS. 1
CLOCK CHIP. 6 F ND 359 REA DOUTS. 13 TRANSISTORS. 3 CA PS. 9
RESISTOR S . s DIO D ES . 3 PUSH· B UTTON SWI TC H ES . POWER
TRANSFORMER AN D IN STRUCTION S,
coa-t BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA.
PIIKID'" ••• • ••••••••••• . • • ••••••••• ••••••••• •• . . . . . .• _••• •••••• $11.95

P. O. BOX 1101
SOUTH GATE. MICH . 48195

PHONE (313) 28~1782

HAL-TRONIX-::"~.,,r,:.
.. ~...

.... :;5. -

~HAl- HA1'OlO C. NOWlAND
WIl XH

ClOCk CA S( A.a ilable and ...,11 101 anyone 0 1 the "'bove etocks. Reg ular
Price ... $6.50 .... 0001, $4.!>O _ -'101 _ d od

WHIIGIT ALAI'" UOCk k ll to< home. campef. RV. Of lield -d"', use. Operal"",
on 12·YOIl AC Of DC. and has its own 6().Hz lime base on the boa.d, Complete
with a ll e lecllonic components and IWQ-piece. pre-drilled PC boa.ds. Boar(1
siZe 4·'" 3··. Complele ...,tn spN.ker and s...iteheS. II Opefatecl on DC. lhere is
notn,,...., more 10 l)tJy,•
,IKIDAT •....•••• •••• • ••••••••••••• •• . . . __ ...... • • • • • • •• • • • • • •• •• 116.95
Twel_IrOU AC I' ne eord IOf lhose ..no wish to oper "" e the elock l rom l1C).voll
AC. 11.95

SHIPPlNQ INfORMATION
ORDERS OVER $15.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITE MS
WHERE ADOITIONAL CHARGES ARE REOUE STED. ON ORDERS LESS THAN
$15.00 PLEASE INCLUDE ADOITIONAL $ 1.00 FOR HANDLING AND MAILING
O'iARGES. SEND SASE f OR FREE FLYEA.

MADISON ELECTRONICS
SUPPLY, INC. ~."

1508 McKinney . Houston, TX 77002
(713) 658·0268
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A Simple 2m/10m Crossband
Repeater System

- work the world with an HT!

Bob Hei/ K9ElD
PO Box 26
!'4orUsu 11611j 7

W ith the rules relaxa
t ion concern ing the

crossband repeater opera
t ion and the clearance o f
the Techni cian li cense
holder to be retra nsmitted
on an HF frequency (tnx to
the OSCAR program). we
have a terrific opportunity
to use HF links on our two
meter repea te r sy st em s
with not too much effort
and one heck of a Jot of
fun . A whole new world
can be opened up to those

who real ly haven't gotten a
ta ste of the HF bands as
well as those of us who are
out just to experiment and
enjoy all the benefits from
suc h a hookup.

MARC Does It!

The Marissa Amateur
Radio Club, lnc., in south
western Illinois, has a three
site, two-mete r repeater
which has three receivers, a
qua rter-kW transm itter, 50
voice-H) tapes, a time ma
chine, and an open auto
patch and gives a good 100
m ile covera ge on t wo
meters with rubber duckiesl
The ide a was generated
when I listened to Carlos
TI2CF with his ten-mete r

auxilia ry link. The interface
to do thi s with WD9COE I
RPT was begun. A Pace
H)(X)M CB SSB rig was con
verted to 10 meters with the
American Crysta l Company
kit. This worked out fi ne
and gave us a good little
1s-wan rig tied to a TA 33
antenna. Next, we needed
to build a COR (carrier
operated re lay) that would
be activated by the Pace
squelc h, to key the two
meter transmitter. At the
same time, a spare keying
line had to be pulled off the
two-meter repeater COR so
tha t when the two-meter
s igna l was re ce ived . it
wou ld key up both the two
meter repeater transmitt er

and the ten-meter transmit
ter. Simple. Really! (See Fig.
1.)

Not a Ten-Meier Repealer

One point that should be
noticed is that this system
is not a ten-meter repeater.
That is to say that the ten
meter signals rece ived are
not retransmitted on
another ten-meter frequen
cy. The ten-meter signals
are repeated only on two
meters at the same t ime
that the normal two-meter
signals are repeated on two
mete rs, so, in actuality, we
have a simple ten-meter
auxilia ry link between two
meter and te n-meter receiv
e rs and tra nsmitte rs.

Fig. 1. Block diagram.

220 link

The MARC group had a
specia l problem that may
not be relevant to most
systems. This sectio n may
not rea ll y apply to your
group, therefore, but it will
show that th is system is
ca pab le of a lot more,
should your group want to
carry it out further . The
main receiver site for the
81/21 system is located S
miles sout hwest of Marissa
on a 250' coal silo . The two
mete r signals are relayed
back to the 2SD-Watt trans
mitter, located in Ma rissa,
over a nD-M Hz link sys
te m usin g t he Mid la nd
13-509 equ ipment. The ac
tual ten-meter link of
WD9COE/RPT is loca ted at
the home of K9E ID. The
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Fig. 2. COR for the ten-meter Pace.
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CB conversion to ten-meter
29.6 FM, it might even work
out for your group to use
this mode if you have lots
of ten-meter FM activ ity.

O ne of the interesti ng
facets of the SSB mode is
the absol ute clarity when
listening o n two-mete r FM.
At fi rst, o ne might ask ,
"How do you tune the ten
meter re c e ive d " The
answer is that the repeater
never is adjusted . It
transceives (hopefully!) on
the exact same frequency .
The two-meter FM signals
are patc hed to the Pace
microphone input and are,
of course, transmitted on
te n-meter upper side band .
The ten-me ter opera to r
simply will tune in this USB
s ig na l as he norm all y
would and, when it is his
tu rn, merely transm its o n
the same frequency which
the Pace receives and
patches back through the
two-meter FM transmitter.
Easy.

Fig. 3. Electronic keying.

CB-to--Ten Conversion

The first thing that you
will have to do is get the
Pace, or similar rig, work
ing where you want it on
te n meters. MARC used the
American Crysta l (Amer
ica n Crysta l Supply, PO
Box 638, W. Yarmouth MA
02673) conve rsion, and it

2-second de lay tai l. It
work s well and was fou nd
to be adequate; delay c ir
cu its were not req uired to
ac hieve the necessary hang
t ime to all ow things to
switc h over. (See Fig. 2.)

A worthwhi le project fo r
the two-meter repeater is a
timer-reset beep. Without
it, it is difficult for the two
meter operator to tell
when the ten-meter signal
dropped out (or turned the
transmission over). With a
re set timer " bee p tone," the
two-meter system is aware
when the CO R of the te n
meter rece iver has been
dropped . Because of the
slight delay that the age in
traduces, the timing is such
that the COR does not drop
o ut when the ten -meter
SSB operator pauses for a
breat h be twee n word s .
Pace certainly made things
easy for us!

Choose Your Mode
As you can see quite

easi ly, you can select the
frequency and mode the
ten-meter link will operate
on simply by adjusting the
Pa ce to those requi re 
ments . The MARC group at
Marissa has chosen USB on
29 .590. Afte r spend ing
much time and effort in
checking with groups suc h
as the 10-10 club, etc., 590
seemed out of eve ryone's
way and has worked out
well. The unit has, on occa
sion, been used on ten
meter AM further up the
band. It wo uld be an easy
task to remote this pro
cedure should you desire .
With the great increase of

Audio Coupling

The aud io coup li ng has
been done pass ively. An
a ctive limiter could be
used he re, but it was decid
ed to try the passive route
just fo r simplic ity; so fa r, it
has worked without any in
herent problem s . You
perhaps will have to make
min or ad justments of
va lues to achieve linear
audio response between
the two outputs. Care also
was taken at the aud io in
puts of both transmitters
so that rf would not enter
a nd cause und ue prob 
lems . Bypass these a ud io
leads with very sma ll, JXJl
capacito rs and , of course,
use good shie lded wire
throughout.

CO R Operation
The rea lly good point

a bo u t the Pace 1000 M
when used in this applica
tion is that it has a squelch
circu it that works with the
age line and, therefore, will
operate on SSB signals; this
is something that most of
the CB rigs will not do.
Since the sq ue lc h does
work o n SSB signa ls, it
makes it very simple to pull
off a refere nce voltage,
drive a simple CO R, and use
that to key up the two
meter transmitter. An in
te rest ing side effect of the
Pace squelc h is that since it
does get activated via the
age line, a slight delay is
noticed with the squelch,
a nd t hat becomes ou r

come through the 220 and
two-meter FM system, and
you are hard-pressed to tell
that that signa l is not FM!
likewise on ten meters, it is
impossible to detect that
the SSB sig nal you a re
listening to is an actual FM
sig nal except for one
thing-the squelch tai l!
That sounds crazy on ten
meter SSB! (We recently
modified the Motran re
ceiver so that that b lasted
squelc h tail is CONE!) The
te n-mete r link is no longer
d isturbed by the cras hes!

reason for this was two
fold. The ten-meter system
should be at the transmit
te r site, not at the receiver
site, due to desense, etc.,
and the MARC group fe lt
that very close tabs should
be kept o n the ten-meter
link so th at it was not
abused. A Midland 13--509
trans ceiver wa s take n
apart for link use, therefore
(a great p iece of gear for
thi s se rvice I). a nd used
ahead of and behind the
Pace 1000M so that a ll
signa ls would pass from
te n to 220 then to the two
me ter re pe ater, and re
ve rse . It so und s com
plicated, but it was very
easy to do. Follow the
block diagram and you can
see how simple it really is.

If your group has a
repeater sys te m using
cav ities and duplexing, you
ca n skip all the 22()..l ink a c
tivities and wire the Pace
straight through (see Fig. 4).
One thought about the 220
link is that it also gives
WD9GOE/RPT a nO-M Hz
link that 220 operators can
get in and out of just as the
ten meter ope rato rs are
able to do, so we really go t
a lot of mil eage fro m doing
the extra link thi ng. It is not
unusua l to dia l u p the
Mar issa system and hea r a
QSO going on: one station
operating o n 147.81 /21 ,
ano the r o n 220.5, whi le
another can be 100Cl miles
away talking to both of
them on 29.590! That 's
co mmunicat ion! What is
inte re sting is that some
club members have only a
220 rig, some have only
ten-meter equipment, and
some have only two-meter
equipment . All three of
these can communicate
very readil y with no prob
lem, and should you listen
on any of the three freque n
cies, 99% of the t ime you
would not be able to tell
who was operati ng where o r
what mode they were op
erating. O ne thing tha t is in
te resting is that the SS B
signa ls from te n meters
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Fig. 5. Digital access.

Fig. 4. Audio patching access control.
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An Alternate Control
System

Ca r los TI2 CF has an
Icom 701 linked to a Spec
tru m two-meter re pe ate r
via a regular phone patch
s ys t e m , like the Data
Sig n a l RAP 200 . This
system controls the audio
of the 701 just as it would
the telephone line. To use
this system, a member of
the group accesses just as
he would if it were a phone
patch, only when this oc
curs, the ten-meter link will
come up. When the two
mete r station transmits .
the patch circuitry keys the
PTT line of the ten-meter
tr ansm itte r. When the two
meter station listens, the
ten-mete r receiver aud io is
patched to the two-meter
transmitter . The only prob
lem with this system is that
the two-meter transmitter
would be keyed up con-

ci rcuits . With the 12 volts
re moved, power can be le ft
on the Pace continuously,
and even though there may
be signa ls received on the
ten-meter frequ ency, the
CO R will not bring up the
two-meter system, o r vice
ve rsa . By allowing the ac
cess equipment to connect
the 12 volts to the CO R, the
ten-meter link then be
co mes active. Fig . 5 will
give you a simple d igital
access to the system. We
rea lly don't need to go into
great deta il here because
a lmost a ll of the repe ater
systems have some ki nd of
access control fo r o the r
functions and it shou ld be
easy to tie in the ten-meter
acc e s s to th is ex isting
logic.

The only problem that
your group may encounter,
should you use ten-meter
access, is that there is no
really good foolproof ac
cess through ten meters.
The MARC ten-meter group
fee ls that the only access
should be on two meters; a
great many problems are
eliminated while a tighter
contro l can be kept on the
system.

microphone jack . Shou ld
yo u desi re lo c a l audio
from the Pace , you may
want to install a switch (or
wire the speake r jack per
manentl y) to keep the
speake r operational with a
plug inserted into the
spe ake r jack . Normally,
the speake r wire is discon
nected when a jack is
plugged in. Since we will
pull the ten-meter audio
from this jack, you will no t
have a ny loca l speake r
aud io unless you make this
change.

Two-Meter COR

The Pace will need only
a ground to tr ansmi t fo r
the PTT circuit, which will
be tapped off at t he
mic ropho ne f ront-panel
plug. If you do not have
any spare contacts on your
two-meter COR. parallel
another relay across the
main COR and away you
go. You also could use
electronic switching here
to save you the problems
of insta lling a separate
relay . look over this auxil
iary c irc uit in Fig. 3. Fig. 4
shows t he actua l audio
patching in and out of the
two-mete r repeater. It is
ve ry important to use good
shie lded ca ble with p roper
rf bypassi ng to keep the
aud io lines free of a ny
st ray rf t ha t may occur
when inst a lling the addi
t iona l equipment.

Access Equipment

Access to the ten-meter
link can be accomplished
in many ways. The simplest
method is to use a tele
phone line with proper
equipment to allow a con
trol operator (or operators)
to dial up the proper codes
to complete the access link
in the two COR circui ts .
(See Fig. 4.)

With d igital circuitry to
day, it is very simp le to
come up with an easy ac
cess system for the ten
meter link. The on ly thing
that the access equipment
ha s to do is connect the
12-volt de line to the CO R

receiver. As long as you
check the two frequencies
very ca re full y and do not
plan to move the ten-meter
frequen cy , thi s modifica 
tion a lso can be left out.

The COR pick-off point
is taken from Q28. Fig. 2
shows the ve ry simple , but
very effective, CO R ci rcuit
used to key up the two
meter transm itte r. Spa re
contacts on this relay can
be used for various other
a pp lica tions wh ich may
suit your par ticula r needs .
This one connection is the
only connection that has to
be made inside the Pace.
Everything else is done
from the speake r jack and

r; ---- --- -- ,,---
~

--- -, ., ,,,
" II " CotIti t CI Ilfl,

"" ,_..,
, ~, ~n cue

.~- , " .C,
f1,•

• ~TT ,,~, .........~
", ,

I«lfoTAeT$ ....f,, , ,,- ~U5(ll,
I , ,,
I

,

-51 1
,

, ;[. : llIGIUL, ' =" ,,,
u~ -L "';1; _. I."" 1.~ . 21 ,-- --,

r--- - -::J U ." TtR

~
T........... ,Tl'£fl --:1:

I
,,,

e ce ' ', I I, I..U.,L.....TI
I ', ,'

"
,

"
DC ~c"" ~.. ,,

,'- .. .....c OUT C.ll " OOAnooc L"" ,,
I I QIO . I ,
~oo I, - I.' .8< •• --- J

"-- IIfCEIYE" --------- -- ';

took less than one hour to
make the conversion and
get the ten-meter rig on fre
quency.

A few modifications a re
available in the conversion
kit t hat can be left out
mainly, the frequency ex
pans io n switches that
a llow a full one-megacycle
coverage. By selecting the
correct se t of c rystals in
the kit, the Pace can be put
on the freq uency you have
selected without the add i
tio n of the switc hes and
cabling. American Crysta l
also recommends a modifi
cation that a llows t he
" cl a rif ie r" to move the
transmitter as well as the
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Addres s _

Mall l hiS lo rm wltll you, ma iling label from Iha latast Issue tOf" lill out Ihe Informal ion
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will have to se lec t the
method tha t best su its its
needs.

The Ma rissa syste m a t
WD9GO E/R has been in
use since March, and many
excel le n t contac ts have
been made by many mem
bers o f the group as well a s
by do zens of intere ste d
newco mers that the system
has att racted . It becomes
very ex citing to wo r k
Venezue la from sout hern
Illinois o n a Tempo 5-1 HT
with the rubber d ucky ! It is
al so ve ry exc iti ng to
fo reign stations when they
di scover wha t t hey a re
working ! The sys tem has
bro ught the entire 5t. l oui s
area to its feet, and, aga in,
attent ion to amateu r rad io
is gained through sim ple
tec hnology, so me imagina 
tion, and a few hours o f
hard work . Thi s is on ly the
beginning. l et's a ll get to
work a nd see where we ca n
go fro m here . It 's all for
a mateur radio ! .

stant lv (as it would when
any patch lo gi c is a c 
cessed). Shou ld someone
access the ten-me ter link
a nd not bring it down, the
two-me ter repeater stays
o n until someone brings it
d own. This system does
a llow the two-meter o per
ator to sw itc h th e ten
meter link a udio by sim ply
push ing his or her rnlc PTT
button. The ten-m eter sta
t ion re c e ived would not
control a ny relays o r con
tro ls. The system would
wo rk just like a pho ne
pat ch bu t , of cou r se ,
without the phone lines
a nd actually subst itu t ing a
te n -mete r (o r 20-, o r
4O-me ter!) tran sce iver fo r
the phone lines.

This syste m has some ad
vantages but a lso needs ad
dit io nal e q u ip me nt t hat
groups may not ha ve, nor
cou ld round up the fi
na nces to obtai n. It a lso
has so m e di sad van ta ges
fo r control, so yo ur gro up
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Crist:!. clear hum·free audio
Is what phone parching I.
all about and MFJ has It•

-
»n r u .J." tnll II__.. ~,__ U TO<- .-

NEW MFJ·624 Deluxe Hybrid Phone Patch
Feature Packed: VU meter for line level and null. Has receiver gain,
transmitter gain, null controls, bypass switch. Beautiful hum-free audio.
RF filtered. VOX or push-ta-talk, Works with any rig. Simple paten-in
patch-cut installation.

This new MFJ·624 Telepatch II hybrid phone
patch gi ~es you a combmanon 01 pertorrnance.
features , and Quality tha t you woo'' find in other
phone caeres.

PERfORMANCf: Gives rOIl triSp clear, tJum-lree
audio whiCh is what phOne patching is all aboot.
Use automatic VOX or push·l~tark . Rf pi-lIl1ers
and PC boan:l constructJoo elllT1lRates RF feedbaCk.
Works with any rig.

FEATURES: YU meter moflllors telephone bne
level to prevent crosstalk between telephone
channels. Also lets you adlust null depth for
maximum isolation between receiver allll nans.
mltter.

Separate transmitter and fecriver gain controls
ehrnmate readjustmg rig's connors alter patching.

Null conlrol for maximum isolation.

Function , witch: OFF for normal operation. ON
connects yoor fig to phone line l or patChing ,
NULL switches VU meier to let you adjust IOf
maximum null.

Simple 2 cable insti llation (piuS phone line)
when fig res palctl-in-patch,oot jacks_ Connects
easily 10 Iny "9_

Phono }icks IOf patch.m.patcb-oet, speaker,
miCrophone. SCrew terminals lor phone lilies.

EggShel white, walnut Sides. 8x2x6 «cres.
QUAlITY: Every single unit is luted 101" per.

te maece and inspected IOf quality. Solid amen.
can construction, quality com.•P~OO.'.p.~~,~_.

MFJ.620 TElEPATCH ...
HY8R ID PH ONE PATCH. ...... - .. .."...
Same as MFH 24 but ._.O_~ •.6
less VU meter. 6x2x6

inches, $49 ,9~ plus $3.00 shipping and hand
ling.

One yeal unconditional coarantee.
Order from MfJ . 1Id try it no obMg.bon. II

not delighted, return it within 30 dayS lor refund
(less shipping)_

Order today. caM 100I lree 800-647·1800. Charge
VISA, Me or mail check, money order lor $~9.9S

plus $3.00 shipptng lor MFJ-624 and $49.9S
plus $3.00 shlpptng 101" MFH 20.

CAll TOll FREE. • . 800-647-1800
For technical Information, oroerlrepalf sta tus, in
Miss., ootsiOe ccenrentar USA, call 601·323-5869_

MFJ ENTERPRISES INC.
BOX 494, MISSISSIPPI STATE, MS'39762

v" Reader Service-see page 259 47



INEXPENSIVELY SUPERIOR
The 082000 K8H isthe lowest
priced Hmterminal available
with these advanced features:

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

• Integrated keyboard and video generator allows editing of transmit text

• Full 241ine by 72 characters per line display

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

• Morse receive option may be added at any time

• Separate ()N identification key for RnY operation
• Status line on top of screen shows terminal operating conditions

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

.2 programmable "Here Is" messages

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

• Word mode allows ed iting of text to be transmitted

• Quick Brown Fox and RYRY test message keys

• Small size metal cabinet gives effective RFI shielding f rom transmi tters

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

• 110and 300 baud ASCII

.45,50,57,74.100 baud Baudot

• 1 ~175 wpm Morse transmit

• 1-175 wpm optional Morse receive

• 120/240 v. 50/60 Hz power

• Internal CWside-tone

• UnShift On Space for Baudot

• Keyboard Operated Switch

• SYNC idle for RTIY

• One year warranty

Write or give us a call. We'll be glad to send you our new RTTY catalog.
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HAL COMMUNICATIONS CORP.
Box 365
Urbana, Illinois 61801
217·367·7373
Fo. 0<.1' EU'OPeanCustome.s Contact
Ri<:hte. II. Co, 03000 Hannover 1
I.EC In!.,~co, 68 16 8issone/Lvgano

OS2OOO KSR $449.00

ESM-914 Video Monito,-..$150.OO

MR2000
Morse receive option....$149.oo



UNSURPASSED
No otherRTIY terminal made
gives you ALL the features
of ournew 083100 ASR:

• lX/RX operation with 3 codes: Baudot RTTY, Morse Code. ASCII AnY

• Storage buffers for 150 l ines of RX storage and 50 lines of TX storage

• The HAL 'oriqi nal" split screen shows both RXand TX buffers or whole screen for RX

• Ten programmable 'Here Is" messages can be chained from one to next

• The EAROM allows power-off storage of 2 "Here Is" messages and terminal operating
condi tions

• Programmable WRU answer-back and selective-call features

• Separate ON identification key for RTTYoperations

• Automatic: lX/RX control with KOS plus 4 keyboard controlled accessory switches

• Internal real time clock keeps 24 hour time plus date

• Newly developed ON receive circuitry and programs give superior ON reception

• New green. P31 phosphor display screen gives clear, eye-easing viewing

• On-screen status indicators give continuous display of terminal operating conditions

• word-wrap-Around prevents splitting of words at end of display line

• Continuous. line. and word modes offer flexibility in editing transmit text

• Attractive streamlined metal cabinet gives effective RFI shielding from transmitters

Here Are More OS3100 ASR Specifications that Give You State-of-t1Je.Arl RTTY Operation:

OaF and RY test messages. Loop and RS 232 RnY 1/0. Plus or minus CW key output. 25 pin EIA modem
connector. Halt or full duplex. Upper-fower case ASCII. AU ASCII control codes. Optional line

printer for all codes. SEriectabie ASCII parity. 110 to 9600 baud ASCII. 45 to 100 baud Baudot. 1 to 175 WPM
Morse receive and transmit. UnShift on space for Baudot. SYNC idle for RnY and Morse. Break

key for ATTY. Tune key for Morse. Automatic CR-LF. 120/240 v, SOI60 Hz power. Custom labeled key
tops show ccmrot operation. Copy receive text into transmit buffer. TX flags allow segmenting

of TX buffer. One year warranty

PRICE: $1995.00

HAL COMMUNICATIONS CORP.
Box 365
Urbana, Illinois 61801
217-367-7373
For ourE~ CusIOtnlllli Contact
Flichlllf & Co , 03IXJ) Hannover 1
r.e c. InllllfVk:o, 6816 B'IIIIClne/Ltlgeno

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

49



Gory McClellan
2500 N. Harbor Blvd.
Futterton CA 92634

Audio Booster for Mil-Surplus
Receivers

- a must for headphone haters

O ne of my biggest pet
peeves with military

surplus radio equipment is
the low audio output of
some sets . And that is the

one big problem with the
R0648/ARR-41 radio receiv
er that I converted recent
ly. (See " Anot her Surplus
Treasure," 73 Magazine,

November, 1978.) This re.
ceiver worked fine with
headphones, but not when
the output transformer was
changed for a speaker. If
you have done much work
at all with surplus radio
equipment, you know what

1 am talking about!
After studying the sche

matic of the audio stages, I
saw that the best route
would be to c hange the
5686 output tube to some
thing heftier -like a 6AQ5.
You could do it but for one

Photo A. Plug·;n audio amp with rig.
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Photo B. Interior view of amplifier.



add that I rewired the fila
ments in my receiver for
6.3 volts, so I was able to
mou nt all parts in the
sc hematic on the o rigi na l
module. This made a neat
package. If you leave in
the tubes, as required for
the old 24-vo lt filament
string, you will have to
moun t the power tran s
former e lsewhere. I might
add, at th is point, that I
tried a half-wave re ctifier
and fil ter d irect ly from the
24·volt fil ame nt sup ply,
but I had to supply a huge
a mount of f iltering, and I
had to d rop the vo ltage to
1( 3 (vo ltage regul ator) be
ca use it exceeded the
chip's ratings. In the long
run, a se pa rate transformer
fo r the audio am p power
su pply takes up less space,
reduces construction frus-

'",
.~ .

~..
01 V'301 1

t ----- u

'tOOULI: usr"m

------------- --- - ..J, ·r----
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Fig. 2. Schematic diagram.
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either a resistor to ground
or voltage is applied to a
control pin. There is no
gain added. just attenua
tion. A simple 12-volt
power supply rounds out
the modification.

Construction is easy. I
would suggest, however,
tha t if you r R-646 sti ll has
the tu be filaments wired
fo r 24 volts, leave the tube
fi laments in the a ud io
module wired up. This will
make sure that the other
tubes ge t the proper volt
ages . One good adva ntage,
bes ides the fac t you e li m
inate severa l power resis
to rs, is that the tubes can
be bad. Just the fi laments
have to be good.

The photos a nd the sche
matic tell t he construction
story pretty well . I must

•

Fig. 1. Existing audio section of R-648.
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venting hum pickup, yet
maki ng shielded cable
from the vo lume control
unnecessary. Th is is called
a " de volume control" and
is used widely in IC-ge nera
tion TV sets today. It is Im
porta nt to us because we
are goi ng to use it in our
modif ication.

The sc hematic shows
what goes in place of the
two tubes: two low-cost
ICs. One I( you are prob
ab ly fa miliar with-the Na
tiona l LM-360 . This is the
2%-Watt power ampl ifier
job. It is a na tural for th is
job. The othe r one is a littl e
le ss known, and that's too
bad, because it is ve ry use
fu l. This IC is the Motoro la
MF(-6040 or Moto ro la
HE PC6009. It is an elec
tronic attenuato r. It at
te nuate s a signa l whe n

thing: Mounting the tube
could create a height prob
lem with the case. Also,
you would upse t the fila 
ment string in this se ries
stri ng set. So that was out.

The next best thing
turned out to be a whole
new audio amplifier, built
from the ground up. This
turned out to be a fairly
easy job; an IC " build ing
block " amplifier was
pressed into se rvice. It was
possible to mount all parts
in the module case, too,
and the whole thing makes
up a neat plug-in package.
Oh yes, there is plenty of
volume with a speaker
now!

If you are working with
other surplus sets and need
an audio boost. this amph
fier may do it fo r you. It is
cheap to build, takes little
room, produces litt le heat
and c reates a heck of a lot
of volume. You a re wei·
come to try it in you r own
unit; in this article, how
ever, I will concentrate on
the R-646 rece iver conver
sion.

Before getting sta rted
with the ac tua l wiring, let's
take a look at what is being
modified in the R-646. If
you c heck out Fig. 1, you
w il l see a s implified
diagram of the receiver's
aud io section. Bas ica lly,
you have two stages of
ga in (5614) and a stage of
power (5686). The 5686
tube is the bott leneck here.
The tube just won't d raw
enough plate current for
any real power output. a nd
is a poor choice for an
audio output, especially
since it sits there and draws
300 rnA at 6.3 volts . It's a
better heater-dropping re
sistor than output tube!

Note particularly the
cathode connection of the
first audio stage. Resistor
R1305 is in series with the
tube cathode and a pot on
the front panel. This is the
volume control. It is
unique in that no audio
signals pass down it, pre-
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. . 586

.., $88
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. $199
.., $129
.. S199
. .. S209

, $27.50

.. .. $55

• CHECK THESE PRICES •
ALLIANCE

HO·73 Heavy dulY rOlor . .. $11995
ATLAS

TX-ll0H Transmitter .
TX-l10l Transm~ler .. " ..
AX-1tO Rli'cei\rer .
RX-110S Reeei.er ,

TEN TEe
KR·20A KeYlI/ Palldle .

CDE
COE·H Actor, .

DENTRON
Il4g Oummy· l kw , .

KDK
AWE-800UP SCan COnvlr1er .
CES 800KK seae Converter . .
CES 800YS SCan converter .

KLM
15-l liOBL 2M Ampliller p S warts in.

160 wansouljlinear, ." .. , .. , . $229
TELEX

HTC·2 Twin Ughtweight Headphones $23
SWL·610 Earphones, 2000 ohm'S , ,$11,50

SWAN
FS-l F~dSlrength Mele, . , $15.50
FS-2 F~d Sirength MeIer .. . .. ,$16,50
SWA·3 SWA loI Jl1er . S15.5O

YAESU
FV-901 VFO $339
SP-l01 Speaker , ., . . . . ,$22
FT·l01OC COn\lflrter .. , .... , .. , S42
YC-601B IllgitallJjsPQV.. .. ,S165
YC-5OQS Frequency Counter . $.265
FT-101 SjleIl:hProussor ' $62
YC·221 OigliallJjsPQy , ,. . $99
VC-l50 O\Ionmyload/Wattmeler . . $75
YC'5OOJ Freq, Counter . . $195
YO-101 MonrtClf $<;ope , . .. $259

change. Resistor R307 on
the front panel must be dis
connected or the attenua
tor IC will receive B+
through the gain co nt ro l.
This should be very easy.
Unla tc h the front panel
and look at the rear sec t ion
of the gain control. 1n my
receiver , there wa s a
yellow wire tied to the CW
or far left-hand lug on the
cont ro l. I cut it and I was
home free .

After these mod ifica
tio ns were co mplete, the
receiver worked fine, and
with room-filling vo lumel I
haven't tried this modifica
tion on other surplus se ts,
b ut it shou ld work if the
proper power-supply volt
ages are avail able. And , oh
yes ! This conve rsion has
other benefits, too . Besides
a dramati c in crease in
volume, and less heat, the
de volume co nt ro l can be
switc hed and used as part
of a squelch or noi se
bl anker sc he me. O r. how
about a Se lca l system?

~T3'
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might want to shie ld the in
put lead around C1 to the
connector to cut hum pick
up, though . In my unit, the
120 volts ac for T1 went to
pins 1 and 4 of the connec
tor. If you must leave the
tubes in, you will have a
wire connected to pin 4.
This wire is not used inside
the set, so cut it off inside
the module and use pins 1
and 4 to carry the 12 volts
from the added power sup
ply to the audio circuitry.
(Mount T1 , IC3, etc ., on the
receiver chassts.)

After you have rewired
the module, you will have
to make a few additions on
the main chassis. In my
case, I ran 120 volts ac to
pin s 1 and 4 of the audio
module chassis socket. If
you kept the tubes in as
ballast resistors, you will
have to build the 12-volt
power su pp ly externally,
and feed in the regulated
voltage through the proper
pins. After that is done, you
mu st make one more

~"'Saxlon Wire
SnUfi
SST Electronics
Swan
Teiex
Ten Tee
TET Anlennas
n.
Unadili3
VHF Engineering
ViDrO~1ll

W' son
Wilson

eoo.-nerci31
Yaesu

HO Alplla
Ham KI'1
Hustler
Hy-Gain
co
JW Miller."
""tarsee

'"Micl olog
Mirallll

'''''Murch

""'""'"

MT·2000 3KW
Anlenna
T~ner 1.8 
30 MHZ
SUPER DEAL ~'?'=
Ciaseoul Price $155 • .• Reo. $199

THOMAS lOVES DENTRON

SPECIALSl J:lenRn...7_ ",

DENTRON
ClIpporl.... L
.._ ,, - _ ""'-""" OO."".-..... -._ _ --_ -
_"" .,"' '''..... .. -..00 _

We sell .nd SMVic. the Following
New and Used Equlpm.nl

GET A SUPER DEAL AND GREAT SERVICE

CALL (203) 667·0811

must so lder some kind of
heat sink to the grounded
leads of IC2. Two pieces of
shim brass cut to size will
do fine .

IC3 does not have to be
heat-stnked. as its power
di ssipation is very low. You
can see this IC in my unit
mounted upside down
under the filter capac ito r.

The rest of the co nstruc
tion is non critical and
needs littl e co mment. You
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tr ation , a nd po ssibly is
cheaper.

I started construction by
removing all components
from the audio module,
save the co nnec tor. Inside,
I mounted a piece of cop
perclad " gro und pl ane "
perfboard , which serves as
shielding and a heat sink
for IC2. You don't have to
dupli cate thi s method of
co ns t ruc t io n - co p pe rcl ad
perfboard is rather expen
sive-but at the least you

THOMAS lOVES YAESU :t'i
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Utl UtI. toll lor _I

YAESU
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Parts LIst
C1 , C5-0_1-u F disc or mylar<!' caps
C2, C7- 4_7· or 5-uF, te-vott electrolytic caps
C3-680-pF disc cap
C4-0.22·uF mylar cap
C6-500- or 470-pF disc cap
C8-500·uF, t e-vott electrolytic cap
C9- 2000-uF, as-von electrolytic cap
C10, C11-O.01-uF disc caps
C12- 100·uF, re-volt electrolytic cap
D1 , D2-1N4002 rectifi er diodes
IC1 -Motorola HEPC6009 or MFC-6040 attenuator IC
IC2-National LM380N power amp IC
IC3-7812 vottaqe regulator; 12 verts at 1 Amp
T1 - 24 von cot, 400-mA power transformer

Got Big Problems?
Mall Order Repair Service

• Fasl Effic~t Service
• We Ilepair All Brands
• t.l (l51Repairs {)(Ine and Shipped W;thin

14 llavs
• Amaleur Exlra/firsl Class Lcenses
• Seocl Equ,pment UPS Prepaid Shippjng
• 11I(;1~ loIan.....ls and Power SuP\l~

° All WClfk Gllirantllld
• Our Fine Repulaticn Speaks For Ilsell
• AlSO ... Warranty Work On All

Major Brands.
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FSK·500,.

FSK·1000,.

In January, 1980, iRL will offer a new, low 
cost RTTY demodulator. The FSK -500 is
designed specifically for interface with the

. many microcomputers available today.

$ 449 00 at local dealers
Ham Net • or direct

iRL has built the FSK -l000 to combine the
rugged, high quality construction of yes 
terday with the technology of tomorrow to
offer you the finest RTTY demodulator today.
Below are the features that mean real Amer
ican made value in a unit built and ready to
operate when you receive it.

This software replaces the expensive video
drivers and code converters to allow all
TRS- 80 microcomputers to copy RTTY.

• Requires only 4K, Level One memory
• Receives and transmits Baudot (5 level)

code at 60 or 100 words per minute
• Receives and tr-ansmits ASC II (8 level)

code at 110 baud
• Supplied on cassette for easy loading
• Order now for January, 1980 delivery

$46 00 just $20.00 with the purchase of
· or either iRL demodulator above.

117 volt, 60 Hz AC
or battery supply

Available
January, 1980

RS-232 compatible
or TTL mark high
in and outputs

Auto start built in

Normal or Reverse
switch to copy re
versed shifts

American made to
give you the most
value at the least
cost of anything
else now available

Ham Net $197.00

Designed for inter
face with TRS-80,
PET, Apple, Heath

Includes bandpass
preselector to fight
ham band QRM

Fully active filters
in each channel

Receives 170, 425,
and 850 Hz shifts

3 shift AFSK keyer
is included

Mark hold to pre
vent running open

Continuously tun
able shift from 100
to 1000 Hz

RS-232 compatible
or TTL in lo ut p ut s
for computer use

Mark hold with an
adjustable thres
hold to set copy
level above noise

Functions as stand
alone demodulator
directly into printer
or will feed your
microcomputer for
video Ip r in t e r use

Scope outputs and
keyboard activated
switch for push to
talk operation

Multimode autostart
with motor plug

Fights QRM with
panel selectable 55
or 100 Hz active
filters in each tone
channel

Two tone, Hmtter
less operation, or

Full limiter opera
tion with

Positive indication
of limiting on panel

Decision level cor
rection circuits to
reduce erfects of
selective fading

Dual meters to tune
mark and space

Adjustable 20 to 60
Ma high voltage loop

48 op amps with all
IC's in sockets
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Working with FETs
- part II: experiments with gain and supply voltage

is an " N" channel FET.
That means it is roughly
the same as the NPN bi
polar transistor, as far as
bias polarity goes. In fact ,
you hook up the voltage
the same as for the tube;
you just use less of it and
only one supply.

The specs say a max
imum of 20 volts between
any of the elements. The
maximum drain current is
15 rnA. That's not much in
the way of power, but it's
no t meant for powe r.
While it can go to 20 volts
at the drain, this series is
geared to 12 volts, so we
have some built-in safety
margm.

There is one other me
chanical oddity with the
801 which should be men
tioned. There is a fourth
pin which connects to the
case. This is for shielding.
For test use you can ignore
it. If you want to be fancy,
ground it or connect it to
the source pin. You will do
this anyway if you use it in
an Ie matrix board as I did.

Here's where the fun
starts . Usually with solid
state you have to fuss
about the parts' values .
This is the gizmo that
thinks it's a tube. let it
think that. Use the same
'l -meg resistor at the ga te,
since thi s is not critica l at
all . A s with a tube circuit,

Fig. 1. Triode tube voltage
amplifier stage.

•

. .. ' f11
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" co nta ct potential." The
stage is able to get away
with it because the input
signa l is assumed to be so
sma ll that the stage is still
operating on a linear por
tion of its tube curve . The
amplified signal is sent to
the next stage, which is
ve ry simi lar but usua lly has
the cathode resistor.

Ou r tube stage has a few
other points about it. It is
high impedance. (A tube is
voltage-operated, that is,
high impedance .) Not ice
that the grid resistor is 1
megohm. The load resis
tance of such a stage is
often in the l OOk to 220k
range. A high signal output
voltage is developed
ac ross the output resis
tance, but this is at very
low power. The current
may be on the order of a
few mils or so.

Fig. 2 shows the same
amplifier with an FET as the
triode. This test circuit uses
the Motorola HEP801 . This

YOM, a nd scope are what
you need.

It will help if you have a
good junk box of sma ll
pa rts or a resistance sub
box. Part of the fun on this
one is watching what rea lly
happens when you play
around with the va lues.

Here goes . Fig. 1 shows a
basic t riode tube vo ltage
amp lifie r stage. Notice
tha t there is no cathode
resisto r. This stage wou ld
be a commo n first stage for
a mike a mpli fier in a n SS B
rig. There a re othe r uses fo r
such a stage, too, but the
importa nt th ing to note is
the absence of the cathode
resistor.

In theory, it looks as
though the stage is running
w ithout a ny grid bias .
There is a t iny smidgen,
howeve r; it is caused by

•
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Table 1. Circuit performance test results.
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I n part I of this article, I
began a discussion of

audio amplifiers which use
the FET, the transistor that
th inks it's a tube , let's con
tinue by examining mo re of
the functions these devices
can be made to pe rform.

The triode FET smaIl-si g
nal vo ltage amplifiers
are probab ly the all-time
easiest circuits for a tu be
person to work with . This is
one place where your tu be
thinking will fit right in
a lmost without change, and
yet you wi ll be working
with solid state.

The circuits are st raight
forward , easy to duplicate,
and the testing is nothing
out of the ord inary. For
basics, as with some of the
other articles in this so lid
state series, a microphone,
a udio signal generator,



Fig. 2. FE T triode circuit.

only four.
The un bypassed resistor

ci rcuit was only slightly
better. The bypassed resis
tor c ircuit not only had the
best sensitivity to a weak
signal, but also had much
better ga in. When the
voltage was raised, the ou t
pu t voltage could have
bee n m ore , but even
ho lding to o ur present
va lue, the actual gain of
the circuit increased even
at the lower levels. I was
surpr ised at the d ifference
in gain figures between the
no-resistor and bypassed
resistor circuits. The other
tests, suc h as fo r total out
put and distortion from
ove rload, did not show up
such a wide difference in
ac t u a l c irc ui t perfor
mance.

The low-gain high-input
c irc u it s would be the
cho ice where you had ga in
to spare and needed high
input capability. For most
uses, you will probably
want the bypassed circuit
so you get some actual
ga in in signa l and the
ability to be sensit ive. It
was also unexpected that
the gain of the c ircuit
would increase with the in
crease in voltage to it. It
was not just a matter of
more possible output; the
circuit worked better at the
higher voltage when it was
optimized for it. Still, I
would have to recommend
staying at the 12-volt or so
level so as not to throw
away your safety marg in .

In actual fa ct, these cir
cuit s are not really op
timum circuits as far as
gain goes. They are useful
when you want the FET ca
pabilities, but other tran
sistors can perform the
gain funct ion better.

These rough tests may
not show the whole story.
After all , it was a high-level
input s ignal I was using,
but these were intended to
be rough-and-ready c ir
cuits to work with. There
might be reason to use the
source resistor eve n if the
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but the ci rcuit would give
me the sa me o utput with
less input.

Rough scope measure
ments placed it at over
9 dB gain over the other
two circuits. Thus, it is fa r
more sensit ive, but easier
to overload. I used a l Q-uF
c a pac ito r, but a highe r
value would be better,
something from 20 to 100
uFo

The sta tist ics of these
ci rc uits are some wha t
alarming . The y d on 't
behave quite the way I
would have expected. Ta
ble 1 shows a c hart of
va r io us operating c o n
diti ons. The first three have
an o pe rat ing voltage of 12
volts at the source; the last
is 20 volts at the source.
For thi s test, the input
voltage was adjusted for
an output of 6 volts peak
to-peak, and then the input
voltage wa s measured p-p.

The output was divided
by the input and the gain
figured and converted into
dB. In each case, the cir
cuit was optimized for out
put in each configurat ion,
with the ci rc uit va lues
shown being c hose n. The
no-resistor ci rcuit would
take a higher input. but
needed a high input to get
the 6 volts o ut. Its gain was

Vou.

. (

Fig. 3. FET volume-control
circuit.

Fig. 5. Highest sensitivity
and gain c ircuit.
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load res istance at a 12-volt
source vo ltage. It gave a
&-volt p-p o utput. Then I
added the source resistor . I
had to go back and re
adj ust the d ra in load . The
va lues are not critic al. bu t I
settled on a so urce va lue
of 2.2k and a d rain val ue of
15k (Fig. 4).

This also got me an o ut
put of about 6 volts p-p. I
had hoped for a clearer
pa ra lle l to tube opera tion,
but I don't really see it on
the scope. With the tube, a
cathode re si stor wou ld
a llow fo r more input volt
age swing before distor
tion, but I really saw little
di ffe re nce between the
two FET circuits. The scope
va lues were about the
same. The input distortion
point was a bout the same,
and I could get the same
general output. So much
for theory.

The oddest effect was
when I added the bypass
capac itor (Fig. 5). With a
tube, this would ha ve in
creased the bias and the
o utput . It d id increase the
o utput to abou t 10 volts
p-p, but it was cl ipped. Alii
could get was a bo ut 6 volts
peak-to-peak from the cir
cuit, but the resistor-ca pac
itor circuit had more ga in.
What it d id was lower the
input dis tortion point. In
other words, I could not
have as high an input signal.

-J--f- - . " ,

Fig. 4. Source resistor added.

250k on up would be com
mon, and the circuit will
work with much more and
much less.

The next th ing to fu ss
with is th e drain lo a d
resistor. Use your substit u
tion box a nd cl ick your way
down. With the mike inpu t,
at some point yo u will
begin to ge t it to work .
Then watch the scope and
prune for best re sults . You
might put your YOM in the
drain ci rcuit to watc h the
c urre nt; it's educational.
The ci rcuit should only
draw a few mils . By the
t ime you sta rt to d raw
much current. you can see
the performance fall off on
the scope.

The dra in resista nce is
not that critical, and a wide
range of va lues will work.
This is a wide-range circuit.
When it was tested above
and below 12 volt s, it
wo rked from 5-20 vo lts . It
might work a t even less,
although my supply would
go down on ly to 5.

It you work at it, you
may be a ble to get cl ipping
with the mike, but here is a
nice time to try adding an
audio signal of some sort,
and it would be nice if it
was adjustable - or you
can add a standard tube
type volume cont rol as in
Fi g. 3. Just keep the input
signa l to less than 20 volts
pop.

I started with the theo ry
that the o perat ion would
be qu ite similar to the tube
ve rsi o n. but the re was
quite a surprise when I
star ted com pa ri ng the
data. With the simple cir
cu it, you r on ly variable is
the load resistor . This gets
adjusted for most o utput
voltage. This may not be
cl ipped . Once you ge t the
most o utput. adj ust the in
put signa l until the output
is undistorted. That will be
your best val ue. Check a
few resistance val ues on
either side to make sure,
though.

With my HEP801 . this
worked o ut to a 2.2k-Qhm
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2o-volt peak-to-peak audio
signal? You would be run
ning close to the ratings,
which is not the best way to
design .

Still, if the test setup is
available and you are will
ing to risk a bargain FET or
so, go ahead and try it. The
basic monitoring proce
dure should tell you what
is going on, and the test
will give you an even more
complete picture of the
full capability of the FET.
As to applying it in a cir
cuit, that would depend on
how you were going to
power the final circuit.

Trouble with small
voltage amplifiers ac
counts for a great deal of
the distortion problem in
equipment. Input overload
is common , Depending
upon the type of amplifier,
it may be biased to accept
a certain input level and
start to clip a peak because
the bias is wrong for a
higher level. That's why
you find some circuits de
signed to handle a high
level input, even though it
is intended for a lower
level use .

Musical instrument amps
often have that feature. A
guitar might work fine, but
one with a built-in preamp
would distort if the ampli
fier input circuit couldn't
handle it. After that, it's a
question of your output
voltage swing. You may
have lots of gain, but how
much can you use before
you get up to all the output
voltage you can have and
start clipping?

If you are looking for
distortion , you can see
these effects with your
scope in a circuit. If you
are building, you can build
to take care of some of
them.

Still, without even trying,
we have opened the door
to further developments of
this simple circuit. They
are easy to implement and
have their own place in
practical usage. We'll
discuss them in part III of
this article.•

esting question. If that's all
the voltage there is at the
FET and all the voltage
available for output swing,
why not increase the
source voltage?

Good question. When it
was done, setting it to 20,
the circuit worked even
better, but the FET drain
voltage was still only about
12 volts, which means an
output voltage swing of
even less than that.

What about increasing
the source voltage until the
drain voltage as measured
reaches 20 volts, the max
imum allowable?

Here, you face several
design decisions. As a prac
tical matter, if you wanted
to try it, you would start
with this circuit and in
crease the source voltage
while measuring the drain
voltage and current. When
it reached the desired
value, you would probably
want to go back and try
some different values at
the load resistor. You
would have to get a new
best value for the higher
voltage. This would mean
some resetting of the resis
tor and the voltage, back
and forth . You would arrive
at the best values for your
20-volt drain voltage,
though, if you use the
method described here. It
is likely that you would get
increased performance,
too, but there are draw
backs.

The first is the higher
source voltage . You would
need somewhere around
forty volts. This series was
geared to 12, since most
equipment these days
wants to use batteries if
possible .

It also might be men
tioned that my supply goes
up only to 20 volts. This
test would have been out
side of the given specifica
tions for the articles. There
also is the matter of safety.
Since the 2o-volt maximum
would be met by the higher
source voltage, what effect
would this have when you
really started pushing out a

.... M35

In theory, you would run
out of supply voltage to
provide output, but you
don't even get the full sup
ply voltage swing, anyway.
Past a certain point you are
going to clip the peaks off
because there is no ad
ditional voltage available
to become output voltage
swmg.

The fact is, a lot of what
you think ought to be avail
able voltage just isn't
there. Your output voltage
swing is only what you
have at the drain itself.
These circuits are centered
on 12-volt source voltage.
That's at the power input,
not what's at the FET drain.
Even though the current is
slight, the voltage mea
sured at the drain terminal
was just about 5.5 volts de .
That's all you are going to
get as output voltage
swing; even though the
source may be more, it's
what's at the FET that
counts.

This brings up an inter-

Electronics Supply, Inc....
15011 MclOnntly • HOUllon, Tn•• 71002 • (713) 6S1l-l12t18

DRAKE TR7
Transceiver

capacitor was not re
quired. This would not be
the highest gain, but would
be the most stable. Besides
being the best as far as in
put overload, you also
have the stabilizing effect
of the extra resistor. It will
prevent any problem with
the drain circuit trying to
draw too much current. It's
unlikely, but it will give
protection. It also may
help stabilize the stage and
even out operating varia
tions as a tube does - but it
just doesn't show on the
scope.

I chose the 801 because
it is commonly available.
There are plenty of other
audio FETs which should
work with these circuits,
and you may want to, or
have to, prune values for
best results. The same
techniques will work with
any FET. You should keep
in mind that there is a built
in brick walt. After a cer
tain point, you cannot have
any more output voltage .
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Directional RF wattmeters
from
Dielectric
The new I0<J0.A
Wattmeter from
Dielectric accepts
plug-in elements
that permit RF
measurements from ~

100 mW to 5000 watts full-scale a nd from 2 MHz to 1
GHz. The large 4Vz" meter face is easy to read and has ± 5%
full scale accuracy a nd great resolution.
The I0<J0.A is a va ila ble in a convenient all-purpose kit tha t
includes a SNIFFER adjustable RF signal sampler. spara UHF
connector and patch cable. All contained in a durable
carrying case.

RF Instruments for Professionals
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Gary Mcctettan
2500 N. Harbor Blvd.
Fullman CA 92634

Build this $50 Mini-Counter
- three-l'C design goes to 135 MHz

Fig. 1. (a] Block diagram of the model 304 coun ter. It features a 6-<Jigit displa y, a 13S-MHz
counting range, and only three ICs. Power is supp lied b y a 5-volt nicad batter y pack.
Switch 52 selec ts either l -kHz or l00-Hz resolution of the input signal. (b) Inside the
ICM-7208 (lC2) counter array. (c] Inside the ICM-7207A timebase controller. An input
connected to the divider section controls the gate time, and thus the resolution of the
signal be ing counted by 1C2.
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Communicat ions Counter
has these features and
much. mu ch more: a low
price tag of about S50.
easy, one- or two-evening
const ruct ion, and a superi
or sensitivity hom 4-mV
rms at 27 MHz to 12-mV
rms at 135 MHz with input
protection.

The 304's battery drain is
low enough (130 rnA) that
you get long hours of
operat io n on a set of
charged nicads. You get a
frequency range of below 1
MHz to over135 MHz, cov
er ing ham . CB, commer
cia l, radio control, and TV
frequen cie s. And, best of
all , you can measu re the
frequency to within 100
Hertz of what the trans
mitter is putting out. If you
are in a hurry, you can
se le ct a reading to within 1
kHz, and get five readings
per second ve rsus one
re ad ing per 2 seconds on
the 100 Hz range. Accu
racy can be up to ±
0.002% ± 1 count if the
counter is calibrated on a
frequency standard. Now
that you know what this
counter can do, go out and
look at units selling from
twice to three times as
much as this one. One
wonders why no one has
thought of thi s design
before.

Construction of this proj
ect will be a pleasant sur
prise because it is very
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quency up to 135 MHz and
beyond -one that is pock
et-portable with battery
power to make accurate
measurements simple any
where? Of course you
wou ld! The Model 304
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tions channels make know
ing your frequency mo re
important than ever . This is
where this counter project
comes In .

Would you like to have a
counter that measu res he-

II[ SO LUTlO "

~ CII>S T4L
OSC'LL ATOII OlV' Df'II O[ COO£5.24 .. ...

S EG MEN' MULTIP LEXEII

LU C" LUC" LUC" LU C" LATC" LATC" LATC"

I I I I I ••
] }-

0

cou"n ", COU,,' [ II COU,,'[ II COO"'EII COU''' [II COU.,,[II COU,,'[ II •

I I I I I I I
IIESH

8

A

c

," PUT

Sooner or later, a nyone
who does much work

with communi cation s
equipment discovers the
need for an accurate fre
quency counter. l et's face
it. crowded communica-



Fig. 2. Component side of the board. Be sure to get aJl
jumpers ins talled before the sockets go in.
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Read RF Watts Directl y.
0.45-2300 MHz, 1-1 0,000 watts ± 5 % , Low Insertion
VSWR . ' .05 .

Unequalled economy and flex ibi lity: Buy on ly the
e lement(s) covering your present freq uency and
power needs, add extra ranges later if your re
qu irements expand .

THRULINE Model 43 RF Directional Wattmeter
and Elements in Stock.

1~ Mc Kinney' Ho uston, TllU S 17002 • 17131 668.(1268 .... M3S

•

the indispensable

C_
C6
C3

BIRD 43

cessive dc voltage , 120
volts ac, a nd excess ive rf
signa l. This keeps IC1 , the
p reamp/ p resca le r c h ip ,
safe.

Next, t he protected s ig
na l goes to IC1 . Alt ho ug h
th is I( was de signed by Na
t io nal Semicond ucto r for
syn thes ized FM ste reo
radio s, it wo rks great in a
counter. It has a pream p
stage for high gai n whi c h
has sensit ivity o f up to 4
mV at 27 MH z, t hen a
se ries of ECl (Em itter
Coup led l o gic ) a nd low
power Sc hottky TTL d ivid
e rs. It d ivides the input
signal by 100, so 100 MHz
in equa ls 1 MHz ou t. This is
ne c e s sar y because the
cou nter-d isp lay c hip to be
descr ibed won't count a
TTL signal much beyond 2
MHz.

The divided s igna l e nte rs
IC2, a CMOS/lS I c h ip that
counts it and displ ays t he
resu lts o n a n LED d isp lay .
Fig. 1 shows a genera l over
view of this c hip. The sig
n al fro m IC1 passes
t hrou gh seven deca de
co unte rs. They count up
t he s ignal. Afte r it is
counted, the data is passed
o n to t he di spl a y via the
latches (one pe r decade
co u nte r), t hro ug h t he
mul ti ple xing c irc ui try, 'a nd
on to the d ispla y. Actua lly ,
the m ul ti ple xi ng ci rcu it ry
cons ists of a b ig data se lec
tor at t he o utp ut of the
latches, squeez ing 7 d igits
(at least 4 li nes each) into a
si ng le set of' 7-segment
li nes. The la t ches hold t he
signa l w hi le the decade
cou nters a re re set to zero
and count up the s igna l
agai n. The latches a re t hen
opened a llow ing the new
readi ng to pa ss thro ugh to
the d isp lay. This prevents
t he r a p idl y c han g ing
decade-cou nte r o ut p ut s
from re achi ng t he di spl ay
and caus ing a blur of num
be rs . The seq ue nce in
w hic h the count- latch-dis-

How It Works
This counter proj ect is

based o n three Ks: O ne
a mp lifies a nd d ivides t he
signa l by 100 , a nothe r
co unt s it up a nd d isplays 7
d igits o f informatio n, an d
the t hird generates precise
tim ing signa ls to contro l
the second c hip . Check Fig.
1 fo r deta il s as you re ad .

Input signals ap plied to
J1 first e ncounter a protec
tion netwo rk composed of
C1 (which blo cks de), R1
(whic h limits input c urrent)
a nd 0 1-02 (whic h limi ts in
put signa l). The p urpose o f
t his network is to protect
the counte r fr om " re a l
world" ove rloads suc h as
a n accidental do se of ex-

easy. Thanks to a cl e ver PC
board la yout, t h is proj ec t
uses o nly a s ingle-s ided PC
bo ard , making duplication
fro m t he pages o f th is mag
az ine a snap. There a re o n
ly six wire jum pers in the
board - for those of you
who hat e to install jum p
ers. There a re sockets for
a ll ICs a nd a minim um
nu mbe r of com ponents .
Since t here are o nly three
fCs and o ne transistor, yo ur
construct ion time for the
board sho uld be a bout fou r
hou rs of casua l work. Add
anothe r evening for t he
cabinet wo rk and you a re
a ll set.

The parts in t h is counter
shou ld be easy to get. The
two m a in (MOS c hips
have bee n o n t he mark et
fo r nea rly t hree yea rs, a nd
t he prescal er c hip has been
used tor well ove r o ne
yea r. The rest of the pa rts
a re not too c ritical. All
parts a re ava ilab le from
t he su rp lus ho use s. To
ass ist yo u, howe ver, I a m
in cluding a ddresses of
typica l supp lie rs of the ke y
parts, pl us th e add resses of
t he manufa cturers w ho
make the ICs . If ne cessary,
you can w rite for a local
dea le r's name a nd address.
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Fig. 3. Foil side of the board. Take your time and install those resistors correctly!

scanned by IC2's multi
plexer, and is just as impor
tant as the other signals.

Construction Guide
The first step is to round

up the parts. If you are
lucky, you can probably
scrounge most of them
from your junk box, but
more likely you will have
to buy at least the ICs. All
of them have been avail
able to the industry for
nearly three years, and
they are starting to pop up
in the ads.

The LED display is com
monly used in low-cost cal
culators, and can be
almost any such unit; the
pinouts have been pretty
much standardized by var
ious manufacturers. We
have used National NSB
188, Litronix Dl-94 dis
plays, and others with suc
cess. The HP unit specified
is recommended because
of its superior appearance,
but its $12 price tag may
drive you to scrounging a
junk calculator instead.
Order any parts you need,
plus the crystal. If my own
experience is any indicator,
you should order the crys
tal first . They are custom
made, and take time to get.

The next step is to obtain
or make the PC board.
Luckily, this one is a single
sided type, and can be
made at home using the
G-C "Lift It" kit, or the
newer printed circuit trans
fer films such as PCP type
A, which is carried by Tri
Tek, Inc. (See distributor
list for address.) It might be
wise to silver-plate the fin
ished board to improve
high frequency perfor
mance, but that is up to
you. While the improve
ment will be slight, the ap
pearance will be consid
erably better. Drill all holes
with a number 64 drill, and
then drill out the four cor
ner holes with a 1/8" drill.
Now let's start the wiring.

You should install the
jumpers and IC sockets
before doing anything else.
Refer to Fig. 2, which shows

•

•

TO JI

timed gate, latch, and reset
pulses needed by IC2. Also,
an input connected to the
divider chain controls its
length-or number of stages
-and selects a t-second
gate time or a 1DO-ms gate
time. An output from IC3's
divider chain also carries
the multiplex signal for
IC2. This signal determines
when a digit will be

- -;;;;;;rr c+- R2 T HRU
RS

RII

CI

304
INPUT '"

chip, which has the advan
tage of very high stability.
(The circuit isn't much like
the old 6AG7 tube Pierce
oscillators of days gone by,
but it accomplishes the
same result.) The output
drives a divider chain com
posed mostly of binary de
vices. and then the output
drives a series of gates
generating the precisely-

TO 52
(POWER 5W.l

•
IN5ULATED_l~~~:::~~~~~~~~~JUMPER

play-reset cycles occur is
determined by the third fC.

The third Ie generates
the key signals necessary
for 1(2 to count the input
signal properly. Fig. 1
shows a block diagram of
this chip. A 5.24-MHz crys
tal connected to 1(3 is the
source of the proper fre
quency. It drives a Pierce
type oscillator inside the
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Fig. 4. Completed component side of the circuit board.
Your fin ished board will look like th is.

CHECK

Fig. 5. Cabinet driJIing template.

so that the lead comes
through the hole in the
ce nte r of the board. Re
member that this is for the
display, so don't trim it.
Solder to the pad. Bend the
resistor body so that the
other lead won't touch any
other foil but the A pad on
the 26-pin socket.

This process is identical
for the other resistors, and

r-e"o

the other side of the board
for mounting the display,
so don't trim the leads off
from the row of wires in the
center of the board. Start
with the A segment resis
tor , R2 . lay the resistor
against the board between
the A on the socket (28-pin)
and the A pad in the center
of the board. Pass the resis
tor end through the A pad,

GARY

low-profile Ie so cket in the
top left corner, next to that
sma ll jumper. Move down
from it a nd install a 14-pin
low-profile socket near the
bottom edge. Finally, in
sta ll the 26-p in socket next
to the right edge of the
board. I recommend the
use of low profile sockets
be cause they make later in
sta llat ion in the ca binet
eas ier. Mol ex<ll pins will suf
fice, however . Check for
so lder bridges, fi x, and flip
the board over. Cut a 1 0/4"
piece of insul ated hookup
wire , strip, and solder one
e nd to pin 12 on the 14-pin
socket , and the other end
to pin 19 on the 28-p in
socket. This wire shows up
on Fig. 3. (Note that there is
a "1" to ident ify pin 1 on
each socket.l

The next step is to install
the eight segme nt resistors
o n the foil side of the
board . About V. " of each
resistor lead appears on

the component side of the
board. Cut up three 1"
pieces of no. 28 so lid wire
or resistor le ads. Then cut
two 2" piece s of wire . In
sta ll one 2" wire between
the two hol es near the right
ce nter of the board, as
shown in Fig. 2. Install the
other 2" jumper between
the two hol es near the left
center of the board. Install
a 1" jumper near the bot
tom of the board at the c ut
ou t. Move up to the center
of the board, and install
the rem aining two 1 "
jumpers. Be sure to get the
jumper nearest the left
ce nter of the bo ard in the
proper holes. An 8-pin IC
installs next to it. When
done, c he ck to be sure a ll
co nnect io ns are so ldered.
Also, trim away the PC
board at the bottom to
form the trapezoid-sh aped
c u to u t, if you ha ven 't
already done so .

Next, install the 6-pin
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Fig. 6. Schematic diagram of the complete model 304 counter. AJI parts except the bat
teries and jacks and switch mount directly on a PC board.
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counter PC board. Clip off
the excess wire.

The rest of the wiring
needs no comment; refer
to Fig. 4 for details. Install
resistors R9 and R10 at the
top of the board and R1
along the left side. Move to
the bottom right and install
R12 . Now you have in
stalled all resistors.

The semiconductors go
in next. Install Q1 at the
top center of the board, as
shown in Fig. 4. For your
convenience, the E, B, and
C were marked on the re
verse side of the board.
Move over to the top left
side of the board and in
stall 01 /02 in the spaces
near R1 . Note that the
bands on these diodes
point in opposite direc
tions . Move to the bottom
right corner of the board,
and install D3. That com
pletes the semiconductor
installation . The IC in
stallation will follow later.

Now let's install the ca
pacitors on the front of the
board. Refer to Fig. 4, then
turn to the top left side of
the board. Install C2-C3-C4
C6 as close as possible to
the board. Jump over the
8-pin socket and install C5
as close as possible to the
board. Bend it flush with
the board before soldering.
Move down the left side
next to the 14-pin socket
and install C8 near it. Then
jump over the socket and
install C10 as shown. Bend
it flush with the board
before soldering. Skip over
to the bottom right side of
the board and install C9. Be
sure the negative terminal
faces the outside edge of
the board. That completes
capacitor installation on
the front of the board .

While you are working
with the front, dig out Y1
and install it next to C8.
Also, bend the crystal over
against the board edge be
fore soldering. The photo
shows it standing up, but
this is not normal practice.

Flip the board over to
the foil side so that you can
install the remaining ca-

_ SEGMEN TS

0' 5 I

against the foil pad. Solder
carefully. Put a wire in
each pad that doesn't have
a resistor. Use patience
and care to prevent the
wires from touching the ad
jacent resistored pads. This
concludes the hardest part
of the project.

Turn the board over to
the component side and
very carefully clip the 15
wires down to about 'A "
above the board. Place the
display over the wires, be
ing sure to leave the hole
on the the far left side of
the display open. All holes
on the right side must be
used. Do not leave a hole
open here or the counter
won't read right. Press the
display down flush against
the board , and solder
quickly . Use a minimum of
heat to avoid loosening the
wires soldered to the

I " '-'R" " " 'l lC/O ' 0 0 ,, 0

lo.. . . . . . . . . . . . . .
!.'. ! I ! ! ! ! !

the leads so that one end
goes to the pad just below
" Input" on the board, and
to the display. Cut the end
flush with the board where
the lead comes through
near "Input," but not the
one coming through the
center of the board. That
concludes the resistor in
stallation for the display .

Continue by cutting up
seven 1" wires for use as
jumpers. These jumpers tie
the digit leads from IC2 to
the cathodes on the dis
play. Heavy wire, just large
enough to fit the display
holes, might work better
here, but the wire size you
use is up to you. Bend one
end of each wire into a
small right angle, so that
the wire looks like the let
ter l. Pass a wire through
the foil side of the board,
and place the short arm

ALL rc',

" ""8h? ... ""'..... USEO
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is shown in Fig. 3. Repeat
with installation of the D
segment resistor. Position
it over the A resistor you
just installed, and bend the
leads so they go from the D
in the center of the board
to pin 2 on the big IC sock
et. Note that there isn't a 0
next to pin 2 on the 28·pin
socket. (There wasn't room
for it.) Continue by install
ing the E segment resistor
in the same manner, leav
ing at least 'A " of lead
st icking through the center
of the board to mount the
display. Continue with the
F, G, B, and one end of the
C resistors . Attach a piece
of bare wire to the other
end of the C resistor, slip a
piece of insulating tubing
over it, and solder the wire
to the C pad on the big IC
socket. Pick up another
47o-0hm resistor and bend
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Fig. 7. Rear view o f PC board showing switch w ir ing.

Note on the " Factory" column: These people should be contacted only for a local
distributo r; only JAN Crystals will sell small quantities of parts to Individual users.

o
000 000

0000000

304
INPUT 0

Poly Paka, Inc.

to calib rate yo ur counte r,
with the s im p les t being to
measure a known frequen
cy. This is how I calibrated
the model 304 co u nte r.
Connect a signal of 50 mV
o r so at 10 MHz from a fre-

Distributor

Tri·Tek, Inc.
7808 North 27t h Ave.
Phoenix AZ 85021
(602)·995·9352
Poly Paks, Inc.
PO Box 942
S. Lynnfield MA 01940
Stoc k #92CU4079
(617)·245·3828

JAN Crysta ls

Tri-Tek , Inc.
Stock# CAP9308

100

Supplier List

Factory

National Semiconductor
2900 Semiconductor Dr.
Santa Clara CA 95051

Heeger, Inc.
725 Ceres St.
Los Angeles CA 90021

Intersil , Inc.
10900 Tantau Ave.
Santa Clara CA 9501 4

JAN Crystals
2400 Crystal Dr.
Ft. Meyers FL 33901
(813)-936·2397

Hewlett-Packard, Inc.
Optoelect ron ics Div.
1501 Page Mi ll Rd.
Palo Alto CA 94304

Sprague, Erie, etc .

J1 . Don 't cl ose up the box
unt il you f in is h ca libra t io n.
Charge u p the batterie s
and you a re a ll set !

Cali b ratio n and Operation
There are seve ra l ways

IC2·IC3 Intersr I
ICM·7208IPI and
ICM-7207AIPO.
Note: These parts come
as a set
Y1 -5.24288 MHz
crystal

Item

tct -Nauonar OS·8629

Case- lMB-CR·531

DIS1-H·P display

C7-20 pF trimmer cap

ers. Mount 52 on the top of
the box, too. Sna p in 51 and
wire it up. Ins tall t he bat
tery pack and wire it up to
t he other side of 52 and
ground. Fin ish up t he job
by wiring u p )2 and C1 to

pacttors . Install C1 , stand
ing on end, at the input
pad. leave the other end
free. Insta ll C7 in the spot
near the center of t he
board . Note that on most
trimmers there are three
leads . The two closest to
gether go to the heavy
ground foi l on this counter,
while the t hird goes to the
crystal and IC3. That com
pletes capacitor inst a ll a
tion .

Next, the switch and
mounting hardware are in
sta lled. Attach six 3" wires
to the terminals of 52. Then
wire u p this switch as
shown in the schematic
and Fig. 4, cutting the wires
to size as you go a long. In
stall four spacers in the
corners with 4-40 ha rdware
and lockwashers. Note that
the spacers are on the front
side.

That just about wraps
things up on the module .
Fin ish by installing the ICs.
Be carefu l about pin 1 ori
entation. Remember, p in 1
is identified on the PC
board if you get confused.
Then cut two 1" pieces of
hookup wire, st rip both
ends, and insta ll at the bot
tom of the board near the
cutout. See Fig. 3. Also, cut
a 5" piece of the sa me wire
and attach nea r the end in
the bottom left corner of
the board. That completes
the modu le assembly. It
can be tested by applying
Svvolts de to the wire off
the bottom center of the
board.

Now you get to work the
case. Fig . 5 shows a drilling
template for the front of
the box. Dri ll out the box
and nibb le the disp lay
hole . Clean up the box,
labe l it with press-en t rans
fers, and spray it with clear
acrylic sp ray to preserve
the fin ish.

Complete the assembly
by insta lling t he modu le in
the box and wiri ng it up.
Fi rst , insta ll 11 and 12 in the
top of the box. Then sl ip
the module into t he box
and secure it to the front
with screws and lockwash-
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PC Boards
The PC board (stock #STGM-279) for this project is avai l

able for $5.60 (drilled) or $4.00 (undrilled) from O. C. Stafford
Electronic Development , 427 South Benbow Rd., Green s
boro NC 27401 . Add $1 .00 for shipping .

Model 304 Counter Specifications

1. Accuracy: Adjustable to up to ±0.OOO2% or better, short term.
Also ± 1 count error on al l measurements.
2. Frequency Range: From below 1 MHz to over 135 MHz.
3. Gate Times: Switched 1 second or 0.1 second. Display cor
respondingly updated 2 seconds or 0.2 seconds respectively.
4. Input: About 500 Ohms at low signal levels (below 0.5 volt).
5. Power requirements: 5 V dc at 130mA, no signal. Power supplied
by nicad batteries .
6. Resolution : 100 Hz and 1 kHz of the measured frequency.
7. Sensitivity: Typical rms sine wave sensi tivity for stable count is
55 mV at 1 MHz, 4 mV at 27 MHz, 5mV at 50 MHz and 12 mV at 135
MHz.
8. Special Features: Hand-held portable unit. Diode-protected in
put, easy construction, long battery life, etc.
9. Display: 0.105" LED calculator-type with 7 digits.

quency standard to )1.
Your standard should be
accurate to at least ±
0.001 % ; + 0.0005% or bet
ter wou ld be highly desi r
ab le . Press the check but
ton and set the resolut ion
switch to 100 Hz . You w ill
get a read ing close to 10
M Hz. Adjust t rimmer C7
until you get a reading of
exactly 10.000 MHz. That
comp letes calibration with
a standard . If you don't
have access to a frequency
standard, a t ransm itter wil l
do as wel l. You should
have a high-quality
counter to measure the
transmitter. A CB set wil l
do. Attach a piece of co at
hanger wi re about 12" long
to )1. Then key the trans
mitter after you set t he
reso lut ion switch to the
100-Hz position. Key the
transmitte r in brief steps
and do not modulate it. A
walkie-ta lkie is ideal for
this since little power is
necessary . Adjust C7 unti l
the counter reads the exact

tra nsm itter frequency
when the counter is held
near t he antenna. That
completes ca libration of
the counter. Close up the
counter case and secure it
with screws.

Operation is a snap with
this counter. Simply con
nect low-level signals to be
measured to 11 and press
51. You then read the f re
quency off the display. The
resolution switch, 52, is de
signed to offer you two
time bases, and, thus, two
different gate times. Use
the 0 .1 -second posit ion
where you want a speedy
d isplay of frequency, and
use the "l-second position
where you want greater ac
cu racy. This will allow you
to read up to the last 1 kHz
position on t he d isplay
with 52 set to 0.1 second,
and read to t he last 100 Hz
posit ion with 52 set to 1
second. As you can see,
each has advantages.

A few tips on using t his
counter: You might want to

fabricate a 12" whip anten
na out of a male BNC con
nector and a p iece of coat
hanger wi re . Epoxy t he
w ire inside t he p lug. With
this setup. you should be
ab le to measure a 1OQ.-mW
CB walkie-talk ie at least 15
feet away. If you perfor
m an c e-sel ect lC1, th is

counter will cover the 2
meter ham band. Finally,
whenever you measure a
t ransmitter o r signa l gen
erator, be sure to operate it
in t he unmodulated mo de,
or 55B un its in the CW
mode. This will give you

- .maximu m accuracy In your
measurements.•

MADISON
DOUBLE YOUR WARRANTY POLICY

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-WARRANTV GEAR, TOO' )

Simply send your rig in a good shipping carton,
postage prepaid , with a copy of your receipt shew
ing date of purchase. We will repair promptly and
retu rn by best way.

NOTE: ManutaCl urefS (10 not cove' !onal in most cases. but ..e wiil try'

Try Our Competitive Prices, Too!

You, the customer, can only benefit f rom the
Madison Double Your Warranty Policy.

Call Don · KSAAD or Mike · W5WM for specific
warranty claim questions.

POLIC Y SUBJECT TO CHA NGE WITHOUT NOTICE

DOES NOT COVER SPECIALS OR CLOSEOUTS

" Electronics Supply, Inc.
... "" M3S

1508McKinney, Houston,TX 77002, 7131658-0268

Parts List

81-4 "AA" Nicad batteries in square holder
C1-0.1-uF, 2oo-volt Mylar capacitor
C2, C3, C4, C6-0.01 ·uF, 50-volt disc capacitors
C5, C10-0.1·uF, zs-vott disc capaci tors
C7 - 6-to-20-pF trimmer
C8 -27·pF mica capacitor
C9-100·uF, 6.3-volt electrolytic
D1 , D2-1N4148 diodes
03-1 N4002 recti fier diode
IC1-National DS-8629N VHF prescaler
IC2- lntersiIICM-7208IPI counter chip '
IC3- lntersiIICM·7207AIPD timebase controller chip '
J1-BNC connector, UG-1094, Amphenol31 -221
J2-RCA jack
Q1-2N3905 PNP silicon t rans istor

Beslstors: All resi stors 'I. -Wall fi lm except for R12.

R1-47·0hm resistor
R2 through R8, R1 1-470-0hm resistors
R9-10k resistor
R10- 15k resistor
R12-100-0hm, '/z·Walt resistor
S1-SPST Push-button switch
S2- DPDT miniature toggle switch
DIS·1-Hewlett-Packard 5082·7441 9-digit LED display, " Industry
Standard " calculator LED display, Poly Paks 92CU2954, or sim ilar.
Y1-5.24288 MHz crystal in HC·18/U holder with wire leads.
Loading capacitance is 12 pF, accuracy is ± 0.005% at room
temperature.
Misc. -9-volt acldc battery charger with RCA plug, PC board, Bezel,
318" spacers (4 each), LMB CR-531 case , 4-40 screws, wire, etc.

•Available from Poly Paks as a set. Stock #92CU4079.
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WHY ARE
ANTENNA MAKERS
ANGRY ABOUT THE
NEW AEA ISOPOLE™l

• has less than 2:1 SWR over
the entire 2 meter band.

• has a beam pattern inde
pendent of feedline length.

• requires no ground plane.
• featu res completely weather

protected RF connections.
• is designed for maximum

legal power.
• mounts easilyon a standard

TV mast. (TV mast NOT
supplied by AEA)

Prove it to yourself.
Let us send you a design for a
simple tester you can use to
see iust how much RF spill
over is coming off your own
equroment.

The design is included in
a copy of our free booklet.
FACTS ABOUT PROPER
VHF VERTICAL
ANTENNA DESIGN. To get
your copy, or information
about ordering an AEA
ISOPOLE" , write or call
Advanced Electronic Applica
tions, Inc. , P.O. Box 2160,
Lynnwood, Washington
98036. Call 206/775 -7373.

Brings you the
breakthrough!

~ ...

Introductory Prce:
teoooe 144 -$4995
lsopole 220- $4495

•
I

II

For the first time, ham opera
tors are finding out just how
poorlydesigned most vertical,
omnidirectional VHF anten
nas really are.

AEA university level re
search has proven that most
antennas now being offered
create unwanted coupling of
RF currents onto the antenna
support structu re and coaxial
feedline shield from the
transceiver.

Proper design and de
coupling on the new AEA
ISOPOLE" virtually eliminates
the RF spillover problem and
can help you achieve the
maximum attainable gain for
the size of the antenna
equivalent to doubling your
power in all directions on the
horizon relative toan ideal half
wave dipole,or 6 db gain over
a typical one quarter wave
length groundplane antenna.
The most popular 2 meter
omnidirectional "gain" anten
nas are unable to achieve the
gain figures for an ideal half
wave dipole, resulting from
poor feedl ine decoupling.
Plus! The new AEA
ISOPOLE":
• requires no tuning.
• is easy to assemble.
• covers a bandwidth nearly

double the two meter ham
band.

INCREASES AUDIO PUNCH

. "'PROVES
PROCESSED SPEECH QUALITY

Se1: 01 (2) 6146W final tubes
Plate ra ting 4QW per tube

the W6TOG
RECEIVER MODIFICATION KnS

INCREASE SELECTIVIn'
IMPR OVE SENSITlVllY

LOWER INTERNAL NOISE
COMBAT BLOCKING

FROM LOCAL SIGNALS
15 520 KIT _ __$27.50
I S-5205 KIT , ' . . . . . . . .. 32.50
15-820 & 8205 KIT . . . . .. 34.50
15·820 MIXER KIT . . . 27.50
TS·l20SKlT . . . . 32.50
R·820 KIT . . . . . . 34.50
FRG·7000KlT . .. 32.50
FT-IOI SERIES KIT __ 32.50
FHOIZDKlT ... 34 50
FR,IO! SERIES KIT . . . 34 50
fT.301 SERIES KlT . 34 50
fT.90 1SERIES KIT . . . . .. 34 .50
AT1J\S·2IOOR 215X KIT . 34 50
_AL_DA--,-,I.:cro" O",R WKIT • .. 32.50

MAGICOM
PROCESSOR

MODIFICATION KIT

INCREASE 0UTPtJT POWER BY 3M:

SEND FOR PRICING
AND INFORMAnON .... 533

The "MAG ICOMM provides up to
6dB increase in outp ut with
smooth, clean. non-distorted audio
and more penetrat ion for th ose
pile ·ups. Easy ins ta llatio n. (No
fronl panel alteration)
----'-- '" ---"---

HI POWER
KITS

G U MORE DRIVE f OR
THOSE HI POWER AMPUflEASIrt

TS 520 / 52'05 QROKIT . $39.50
TS 820 / 82'05 QRO KIT _ 39.50

10% OFFON KIT ORDERS
TOTALING S75.00 0R MORE"' _ ---.:=-

T5·520/5 ...........•.... 42.50
TS·820/S 27.50

NEW
T$·12O/ $ . . • . . .. ... . .... . . 42.50
DRAKE T4XC 52.50
DRAKE TR7 42.50
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A Versatile, Variable Active Filter
- de switching and 8-pole response make this one a winner

on RTTY or CW

3. Some type of de-switch
ing technique sho uld be
used for selectivity selec
tion to simplify wiring and
provide for future contro l
by microprocessor .
4. Capability to bypass the
filte r altogether.

Hertz, but some interme
diate choices should be
available.
2. Minimize power co n
sumption. Single supp ly
operation. Operation con
sistent over a wide range of
supply voltage.

Eric). Grabowski WA8HEB
lOJJ1 Arnold Road
Wiffowick OH 44094

Recent ly. my interest in
RTTY operation was

rekindled. The thought of
using the existing tube-type
terminal unit. however,
was not a pleasant one. A
rework of the terminal unit
seemed appropriate.

A good place to start
was repl acing the bulky lC
filters with active filters .
Although many active fil 
ter circuits have been de
scribed in previous articles,

none was exactly what I
needed. Consequently. the
circ ui t presented here was
developed. The applica
t ion is not limited to RTTY;
with some value changes it
can be used for CW recep
tion or other uses where it
is desired to pass a single
frequency while rejecting
all others.

Design Goa ls
After some initia l

brainstorming, the fo llow
ing li st of objectives was
prepared:
1 . Ultimate selectivity
sho uld be less than 100

"'

/ / /
I" c" os I eves

LOOIC Sw IT CMB 1
1/

"~"LT(..n ....n~.' I

1·00e' .,••n~<,

4---' ••....,...,. I..!.:...OOL( 0..00

r-,
~

r-, I';,
' ~.U T ~ ,;J v

OU TPU T

Fig. 1. Block diagram illustrating the concept o f de switch
ing. Wires to the remote mounted switch carr y de levels
only. Stray currents induced into these wires will not
degrade the filter performance.

Center R1-R4 R5-R8 R9-R1 2 Comment
Frequency

2975 Hz 220k 430k 6.ak RTTY Space
(850 Hz shift)

2295 Hz 27Qk 560k 9.1k arrv Space
(170 Hz shift)

2125 Hz 300k 620k 10k RTTY Mark
750 Hz 620k 1.8 Meg 27k cw

Active filter. Table 1. Active filter resistor values.
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Construction
The circu it was built on a

printed circui t board 3-5/8
by 2-1/2 inebes from the
artwork shown. For those
of you unable to roll yo ur
own, arrangements heve
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I
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PANEL SWITCH-
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and the unfiltered input
uses one of them, one o f
the filter o utputs had to be
sac rificed . The o utput of
the third fi lte r seemed to
be the least useful ; co nse
quently , it was deleted
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Fig. 2. Schematic of the active bandpass fil ter using dc switching for band width selection.
See tab le for values of frequency determin ing components.

Fig. J . Component p lacement dra wing. A dot is placed near pin 1 of all integra ted circuits
for iden t ifica tion.

pears open. A four-position
rotary switch is used to se
lect which switch is closed
by grou nding the appropri
ate pull-up re sisto r.

Since there a re o nly four
switc hes in the IC package,

Dc Switching Circuit
Two c o m p le m e n t a ry

MOS integrated ci rc u its
comprise the dc switc hing
circu it. A C0 4049 hex in
verter is used to d rive the
co nt rol in p u ts of t he
C04016 quad analog switch.

A pul l-up resistor nor
mally holds each hex invert
er inpu t a t the pos it ive
supply vo ltage. This force s
the inve rte r o utpu t and the
associated co nt ro l input to
ground pote nt ial. As long
as the cont ro l inpu t is
grounded, the switc h ap-

f iller Circu it
The lM324 Quad opera

tional amplifie r was se lect
ed for the filter c ircu it.
Each of the o p amps is con
fi gu red as a two-pole ac
tive filte r and cascaded in
a daisy c ha in fashion . Eac h
stage has a Q of about 4,
unity ac gain, and a center
frequency determined by
the Rand C va lues chose n.
The outputs of all op a mps
except the thi rd a re ap
plied to the switching cir
cu itry. The de cision no t to
use the third o utpu t was ar
rived at expe rime nta ll y,
and experience has proved
this to be a wise choice .

Table 1 identifies the
values of resistors used for
the RTTY ma rk and space
freque ncies . Values a re
also shown for a CW filt er
ce nte re d at about 750
Hertz . (C1 - C8 = 0.001uF)

Fo r best re su lt s, the
freq uency-determining ca
pacitors shou ld be a high
stab ility type . Co rn e ll
Dubilier series WMF is a
good c hoice, and they a re
re ad ily avai lab le.

If you want to use the
filte r on some other fre
q uency, t he Rand C val ues
wil l have to be ca lcu lated
from formulas. Since there
are more st andard re sistor
va l ues tha n c a pa c it o r
values to c hoose from , it is
usually more convenient to
arbitra rily se lect a capaci
tor va lue and then use the
nearest sta ndard va lue re
sistors.
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Fig. 4. Actual size artwork of the foit side of the printed circuit board.
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Operation
The d c power supply

voltage is not critical. Any
voltage between 3 and 15
vol ts wi ll suffice . With
powe r appl ied, check the
vo ltage o n pin 3 of the
LM324. It sho uld be very
close to half of the supply
voltage. If it is not, the out
put waveform will be
clipped, causing distortion .

Both the input and out
pu t of the filte r are ac
coupled, so t here is no
need to worry about dis
tu rbing the bias voltages of
the preceeding and suc
c e e d in g stages of the
equipment the filte r is used
with . In o rder to ma intain a
linear respo nse tho ug h, t he
level of the input signa l
must be less than the de
supply voltage. For exam
pie, if a 12-volt supp ly is
used , the peak-to-peak in
put voltage must be less
tha n 12 volts.

For RTTY operation, two
c ircu it boa rds are requ ired .
O ne for the mark frequen
cy and another fo r the
space frequency. If de
s ire d. a ganged rotary
switch c an be used to
select the bandwidths of
bo t h c hannels s im u lt a
neously.

Fig. 7. Program description.
Given center frequency (I),
gain (A), desired Q (Q), and
capacitance (0), find values
for R1, then R3, then R2.
Equations: ( 1 = (2; R1 =
Qf2nfAC1 ; R3 = 2AR1; and
R2 = Rl R3/4Q'Rl - R3.

Conclusion
The graph illustrates the

Wh en the a ssembly
phase is over, double
check the polarity of polar
ized capacito rs and ma ke
su re there are no solder
br idg e s ac ross adjacent
foi ls.

A2
END

A3
Find A2

I
04
X
ACL
04
X'
X
ACL
05

ACL
06
I

STO
07
AlS

STO
06
AlS

I
ACL
05
X
ACL
06
I

been made with Firstron
El ectron ics, P.O . Box 151 ,
Streetsboro O H 44240 to
supply e tc hed and d rilled
boards. The cost is $4.00.

Assembly should pro
ceed quickly by following
t he component location
drawing. The usua l precau
tions should be observed
when handling the CMOS
integrated c ircu its to pre
ve nt damage by static
cha rges. Ca pacitors shown
with polarity are e it her
dipped tantalum or vertical
e lectro lytic types.

42
06
91
53
43
05
65
43
06
54
55
53
04
65
43
04
33
65
43
05
75
43
06
54
95
42
07
91

35

50

30

45

40

Comments

FInd A1

A'
Find R3

I
I

, I
, I
I I
I I
I I
I I
I I

~ \
I I
, I
I I

sec '000 zooo
fR( QU[ IOC' (~,1

•

I
02
X

Key
ACL
04

STO
05
AlS
X
02
X
ACL
02

x
ACL
0'
X
ACL
02
X
ACL
03
)

'00

Code
43
04
55
53
02
65
89
65
43
0'
65
43
02
65
43
03
54
95
42
05
91
65
02
65
43
02
95

.00'----,:;,;--""-0:.,"'.-....-

•• ·ro

5

Loc

o

20

10

25

'5

Fig. 6. TI-58159 program coding for determining the frequency dependent components.
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Fig 5. Graph o f the response at the various outputs o f the
active f ifter. This filter has a center frequency of 800 Hertz
and was used as a CW filter.



Fig. 8. User instructions.

about 80 H ertz, w hich satis
f ied the d esign goa l. A ll the
o ther goa ls were m et as

bandwidths obtained and
th e selec t ivi ty ach ieved .
U lt im ate b a n d w i d t h i s

wel l. Cu rrent d raw is abou t
2 milliamperes. Since a ll
a u d io si gna ls a re can -

o Not used
1 f
2 A
3 C1
4 a
5 R1
6 R3
7 R2

Fig. 9. Data registers.

tained o n the b o ard , long,
u nshielded ho okup wire
can be u sed be tween the
b o ard a n d t he swi tc h
without degrading the per
formance . •

f
A
Cl
a
Al megohms
A3 megohms
A2 megohms

DisplayPress

5T001
ST002
STO 03
STO 04
RST RlS
RlS
RlS

f
A
Cl
a

EnterProcedure

Initial ize
l oad program
Enter center treq in Hertz
Enter gain in units
Enter capacitor value in uF
Enter value for a in units
Find Rl ; STO.Q5
Find A3; STO..()6
Find A2; STO-o7

Step

o
1
2
3
4

5
6
7
8

There' s a new, eighth OSCAR sate ll ite In o rb it, and the AMSAT team helped put it there!

You r help Is needed for future sat e ll i tes. loin AMSAT and support the new, ad
vanced Phase III ser ies of OSCARs, engineered to provide communicat ions over
transcontinental d istances for hours at a time .

Send S I 0 membership dues t o AMSA 1. r .o. Box 27 , Washington, D.C.
10044 . Life membersh ip is ava ilable for a tax-deductible donation o f S 100
or more. payable in quarterly Inst allments If yo u w ish.

Phase III sat elli te solar cell s may be sponsored fo r S 10 each , and
we'll send you a c ert i f icat e speci fyi ng the cells you are sponsoring .

for a t ax-deduct ible contribution o f S1,0 00 or more, w e' ll
even inscri be your nam e o n a plaque to be placed in o rbi t
aboard the Phase III spacecraft for post erity, and we'u send
you a repli ca honoring your contribution.

Dues and contributions may be charged to VISA o r
~_-,,~~-=-Master Charge. Phone us at (1 0 1 ) 4 8 8 -8649 .

The Iambic
Keyer Paddle.

j); 7.

,

"Standard" model with textured gray base available fo r
549.50 , "Deluxe" S65.00. Available at your dealers o r
through the factory. Send check or money order, or use
your VISA or Master Charge. We pay all sh ipping
charges except on orders outside the cont inental U.S.

Our newest keyer paddle was designed in response to
your reques t for an iambic paddle with the famous
Vibroplex quality and fea tures built right in.
Fea tures include:
• Adjustable je.....eted bearings
• Tension and contaCI spacing fully adjustable
• Large, solid , co in silver contact points, "==,..Ai'((,~~~","=="
• 2V2 lb. chro me plated steel base ;;; W~~II

res ts on non-skid feci \\.....-rfl·· ,
• Lifet ime guarantee against manu- ~~~

facturing defects. VIBROPLEX

P.O. Box 7230
476 Fore Sneer
Port land , Maine 0411 2
Telephone: (207) 775-7710
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H. Paul Shuch N6TX
Microcomm
/4908 Sandy Lan e
5011 Jose CA 9J/24

Variable Tuning for WEFAX Receivers
- why be rockbound?

A weather satellite image received with the incoming
signal at the edge of the receiver's passband (some 15 kHz
off the frequency).

70

I n recent years. literally
thousands of radio ama

teurs have discovered the
thrill of recovering weather
facsimile (WEFAX) images
from orbiting sate ll ite s.
Their efforts and accom
plishments have been well
documented in numerous
articles-some are listed
below as references nos.
1-9-and in at lea st one ex
ce llent book. 10

Unti l recently, the ma
jority of weather satellites
tra nsm itte d VHF-FM im
ages in the 137-MHz re
g io n, and e nte rp ris ing
ha ms have employed thei r
characte ristic ingenu ity to
recove r these signa ls at

minimum expense. Receiv
ers which have been suc
ces sfully modified for
WEFAX reception include
various Motorola and GE
high-band commercial re
ceiver strips, police scan
ners from Beercat. Regen
cy. Realistic, and others.
monitor receivers such as
those so ld by Vanguard.
Heathkit, Hamtronics, VHF
Enginee ring, a nd o the rs,
and a limitless variety of
2 meter FM rece ivers.

One characte ristic which
a ll of the above receivers
share is the lack of tuning
flexi bility. These are fixed
tuned, c rystal-co nt rol led
(or "c hanne lized" ) receiv-

ers which. when crystalled
and tweakedforWEFAX re
ception, allow no fine
tu ning adjustments . In sat
ellite work , however, man
ua l tuning often spells the
d ifference between ma r
ginal and exceptional im
ages (see the accompanying
photographs). The purpose
of this article, then, is to
outline a method of adding
frequency tun ing to VHF
FM re c ei vers used for
weathe r sate ll ite work.

Why a Tunable Receive r'
Consider a n NOAA (Na

ti on a l Ocea nic a nd At
mospheri c Administ ration)
satell ite o rbiting the Ea rth
at 900 mil es and transmit
ting wea ther pictures at
137.5 MHz. As the sate llite
appears on the horizon,
races overhead, and the n
drops off beyond the op
pos ite horizon, its freq uen
cy, as rece ive d on the
ground. is foreve r chang
ing. Th is cha racter istic
Doppler shift, which is well
known to anyone who's
ever li stened to the 2-meter
downlink s ig na l from
OSCAR VII (Mode Bt may
amount to seve ra l kHz dur
ing an overhead pass.

One way to keep the
satellite's signa l within the
re ce iver's passband is to
widen the rece ive r' s i-f
bandwidth by the amount
of anticipated Doppler
shift. But the signal-to-

noise ratio (SNR) of the
recovered signal is in part a
function of the i-f band
width. That is, widening the
passband response of the
rece iver admits add itiona l
noise, which degrades sig
na l qua lity.

A costly, though effec
tive, alternative is to keep
the rece ive r narrow, but
add a n automatic frequen
cy co ntrol (afc) loop. The
rece iver will t hen lock on
to the incom ing signa l a nd
track it ac ross the spec
t rum -that is, ass uming
the receive r is able to ac
quire the signa l in the fi rst
place. One disadva ntage
to afc is th at if the receiver
loses the signal momentari
ly due to fad ing, interfer
en ce, o r whatever, it may
be unab le to re acquire the
signal quickl y e noug h.
While searching for a sig
na l to lock on, the system
may lose a substant ial por
t ion of the tra nsmission.

If an operator is presen t
du ri ng recept ion , manua l
t uni ng ove rcomes the
above probl em . An opera
to r's sea rch-and-acqu ire
time is minimal (just notice
how qu ic kly the pileup
ma teria lizes when a rare
OX station shows up on fre
quency!), and the operator
need only tune to keep the
disc riminator meter cen
tered once the satellite is
acquired .

Consider now the case
of rece iving signa ls from



,

'> TO ~Hf'

-" Il[C[ '~[ "

a lways exhibit some de
gree o f instabil ity. This is
ev idenced by incidental
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oscillator, no matter how
wel l e ngi nee red o r
fab ricated, is that it will

Fig. 2. A sneer-om analyzer photo of a microwave local
oscitletor exhibiting excessive phase noise sidebands. This
incidental FM results from excessive pulling of the
crystal's frequenc y of oscitteuon. as d iscussed in the text.

Fig. J. This is the sa me La chain shown in Fig. 2, after bev
ing been multiplied in an ac tive doubler stage. Note that
both sideband amplitude and deviation are increased. as
discussed in the text.

OSC'LUTOII

,

-
'!IO"M,
O\I [ " ' O/<[
C" YSTAL

Fig. 1. Block diagram of the Microcomm Model RX-1691 in tegral WEFAX downconverter.
The osciffato rlmultiplier string is typical of modern micro wave receivers. For more infor
mation on this do wnconverter, send an SASE to M icrocomm, 1490B Sandy Lane, San Jose
CA 951 24.

bandwidt h of a VHF·FM re
ce iver used as a weather
sa te llite i-f would be o n the
o rder of 30 kHz, you can
see that even a re la tivel y
well-calibrated c rystal can
easily result in the received
signal being on the ve ry
edge o f the rece iver's pass
band .

Unless the converter's
c rysta l oscillator is in
sta lled in a thermostatica l
ly-con trolled oven, how
eve r, the probl em d oesn't
stop the re. Over the tem
perature range of - 100 C
to + 600 C. the thermal to l
e ra nce o f even a high
grade crysta l will be o n the
o rd e r o f ± 0 .002% . A p
plied to t he 1.S·CHz LO fre
quency required to down
co nvert microwave WEFAX
to VHF, the frequency drift
ove r tem peratu re m ay be
as much as 30 kH z, placi ng
the rece ived signal com
pletely out of the receiv
e r's passband.

Obvio us ly, keep ing the
re cei ver "on freq ue ncy"
wit h respec t to the satell ite
is going to req ui re some
kind of tu ning, either to the
downconverter's LO or the
VHF receiver . I ma intain
that the appro pria te p lace
to introduce tun ing is in t he
VHF receiver. To under
stand why, it 's first neces
sary to know a litt le about
phase noise.

Phase Noise
An unavoidable charac

teristic of any c rystal

the new generation of geo
sta tio nary weather satel
lites.v-'" Here the sate llites
a re in a n eastwa rd o rbit
above the equator. com
pleting one o rbit every 24
hours. Thus, to an observer
o n the ground, the satell ite
appea rs to hover mo tion
le ss in space. This orbit not
o n ly m in im ize s tra cking
difficulties, but also eli mi
na tes re lat ive mot ion be
tween the sa te llite a nd the
obse rver, thus e lim inat ing
the Doppler sh ift pro b
lem."

On-f requency reception
of t he new geostationa ry
s a t e ll i t es (t he U n ite d
Sta tes' GO ES E and GO ES
W, Japa n's GMS, a nd t he
Eu ro pean Space Agency's
METEOSAT) p resents other
diff icu lties , h o w e v e r.
These sa te llites transmi t
WEFAX in the microwave
spect rum, a t 1,691 MHz.
Since image fo rmat a nd
modulation characteristics
a re simila r to the t ra nsm is
s ions fr om the ea rlie r,
pol ar-orbiting VHF sate l
lites, recept io n o f t hese
new birds is genera lly ac
co mplished by placing a
heterodyne downco nverte r
in front of an exist ing VHF
sa te llite receiver.":" And it
is in t he downconvers ion
p rocess t hat fre quency
problems crop up .

Converter Calibration
A c rysta l-cont ro lled co n

verte r fo r reception o f the
microwave WEFAX t rans
missions might employ a
lo c a l oscillato r in the
1.S-CH z region, derived by
multipl ying up a sta b le
crystal osci llator in the
13(}-MHz region (see Fig.
1).I ' A high quality overtone
crystal will exhib it a room
te mperatu re to lera nce o n
th e o rde r o f ± O.OOl % ,
wh ich is about five times
better t ha n t he ave rage
h a m-r ig c rystal. T his
sounds like high precision,
but whe n applied to the
1 .S-GHz LO injection fre
q uency, represen ts a cal
ibration ambiguity of lS
kHz! Since the typical
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Fig. 4. A simplified block d iagram of the microwave rece iving system.
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A weather satellite image received with the signal centered
in the receiver's passband. All other conditions were iden
tical to those prevailing in the photo where the signa' was
some 15 kHz off frequency.

somewhat, and this insta
bility shows up as inciden
ta l FM, or phase no ise.

Fig. 4. is a simplif ied
bloc k diagram of a micro
wave d ownconverter (s uc h
as t hat shown in Fig. 1).
operating into a typical
VHF· FM re ceive r. It u
lu st rate s the freq ue ncy
sc hemes used in the va ri
o us co nve rsions . You will
notice tha t there a re three
separate crysta l-controlled
oscillators involved. Vxo
ing anyone of t he t hree
will re sul t in va rying t he
frequency response of the
rece ive r, but wh ich osc il la
tor should be tuned?

Since tu ning any osci lla
tor introduces instability,
and since instabili ty com
pounds when freq uency is
multiplied , it should be ev i
de nt t hat we can ru le out
vxoing t he m icrowave lo
cal oscillator chain. This is
unfortunate, because the
high-order multiplication
scheme used wou ld have
m ad e it very e as y t o
ac h ieve a consi d e rab le
amount o f frequency flex
ibility, were phase noise
not a factor . That is, the
x12 m ulti plica t io n of the
nO-MHz crysta l osci llato r
would have made it possi
ble to ac hieve ± 24 kHz of
tuning range just by pu lling
the crystal up or down 2
kHz. lest you be tempted
to pull the 13o-MHz crys
t al , e v en th is s mall
amount, look again a t Fi g.
2, whic h is a spec trum
analyze r photo of the in
stabi lity which will resu lt.

In the interest of mini
mi zing phase noi se side
bands, it a lways is best to
let osc illa t o rs dri vin g
mu lt ipl ie r c ha ins oscil la te
where t hey want to, and do
you r tuning downstream.
Since the output o f the
1o-MH z osc illator is not
multipli ed at all , o ne might
be tempted to make it
va riable, in order to t une
the rece iver shown in Fig.
4. However, no tice that the
last conversion stage oc
cu rs a fter the 1Q.7·MHz
band pass filter whi ch sets

sidebands (which, after all ,
sta rted out at a lower
level). Thus, the sidebands
emerge from the multiplier
nearer in amplitude to
their ca rrier than they were
gOlOg 10 .

Since both phase noise
a nd its inc re ase wit h
m ul t ipli c a t io n a re un
avo ida ble , it is apparent
th a t o ne o b jec t ive o f
receiver design shou ld be
to mi nimize inc identa l FM
on local oscillators to the
greatest possible extent.

Which Oscillator to Tune?
Any crysta l-controlled os

cillator can be made to vary
somewhat in frequency by
placing a small reactance
(either capacitive o r induc
tive) ei t her in series wi th o r
in parallel wi th the c rysta l.
The ci rc uit conf iguration
used, amount o f tuni ng
achieved , and reactance
values chosen are a func
tion of several va riables
which are, as the textbooks
say, beyond th e scope of
thi s cou rse . The technique
of varying o r "warp ing" the
crysta l's resonant frequen
cy by the addition of an ex
ternal re actance, however,
is used in most com mercia l
variab le c rys ta l osc illators
Ivxo's) and CB "sliders."
The o nly problem whic h
this technique presents is
that " rubbe ring" a crystal 's
operat ing frequency al
ways degrades its sta bi lity

wid th o f phase noise wi ll
tend to inc rease. As illus
trated by Fig. 3, phase
noise bandwidth increases
because, as a signa l is
mul tiplied in frequency,
the spacing between side
bands is mul t iplied by t he
same amou nt. The inc rease
in phase noise amplitude
with multiplication re la tes
to mu ltipl iers being non
linear (generally cl ass C)
d e vi c e s . Th i nk of a
mu ltip lier as an amplifier
being driven into sa tura
tion . The primary signa l
will be gain-compressed to
a greate r degree than its

FM sideban ds visib le
above and be low the pri
mary output frequency,
when viewed on a spec
tr um ana lyzer (see Fig. 2).
In a ch ievi ng re c epti on
which is re asona bly free
from spurio us responses, it
is desirable to keep these
sidebands (a lso known as
phase noi se) to a mini
mum.

Unfortunate ly, any t ime
an osci llator's o utput is
mult iplied to a higher fre
quency (su ch a s occurs in
the microwave downcon
verter of Fig. 1), both the
amplitude and the band-
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frequency change. Simi lar
ly, a series inductor ra ised
the frequency of osctlla
tlon, but the circu it died
befo re a 2Q-kHz cha nge
had bee n achieved.

I was able, however, to
make the osci lla tor move
e ither up o r down about 10
kHz by a pplying about 300
O hms of inductive or ca
pacitive reactance in se ries
with the crysta l. It thus
be came clear that my vxo
ci rcu it wa s going to have to
inco rpora te both induc
tance and capacitance to
ac hieve the desired tuning
range .

The va lues wh ich I ul
tim a t e ly se lected a re
show n in Fig. 7. This ci rcu it
gave me the des ired 60 kHz
of tota l receiver tu ning
ra nge, but fo r re a so ns
which I do not fu lly under-

•

frequen cy, the manufac
turer specifies crystals cut
fo r 1 kHz lowe r tha n the ex
pected freq uency.

Since the 2-kHz tota l
tuning range ( ± 1 kHz) is
ha rdly sufficient to com
pensate for Dopple r shift
o r t he rmal d rift , it is
necessa ry to significant ly
incre ase the tuning range
of th is ci rc u it . In my
W EFAX re ceiver, I wa nted
to be ab le to tune 137.5
MH z ± 30 kHz (a to tal tun
ing range of 60 kHz). Since
the output of the 42-MH z
osci llator is trip led to 126
MHz, it was necessary to
make the osci llator tu ne a
tota l of 20 kHz. I found ,
however, that no matter
how small I made the series
capacitance, the c ircu it
d ropped out of osci llat ion
before it reac hed 20 kHz of

This is a weather satellite image taken with the signal
centered in the receiver's passband. Notice the slight blur
at the top, caused by tuning the receiver during recep tion.
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crysta l's equivalent capac
itance will decrease the
overall capacitance. rais
ing the resonant frequency .
Where both series induc
tance and ca pac ita nce a re
used, o ne effect or the
other will predominate,
depending on which reac
tance is of the greate r
magnitude. If the added in
ductive and capacitive
reactances are equal, they
will c a nce l each othe r
(re so nate). and the crystal
will osci llate o n its o riginal
frequency.

Fig. 6 is a sc hematic dia
gram of the oscillator sec
tion of a Vangua rd re cei v
e r, whic h is typical of ma ny
of the rece ivers mentioned
in the introduct ion. The
crysta ls are third-overtone
units in the vicinity of 42
MHz, o pera t ing in their
se ries mode. Notice the
5-to-30-pF t ri mmer capac
ito r, shu nted by a 1Q-pF
fixed ca pacito r, in series
with each crystal. These ca
pacitors a re used fo r " net
ting" or ze roing the receive
frequency, and provide a
tota l tuning range of about
2 kHz, upward . To make
the receiver come out on

Fig. 6. VHf local oscillator section of the Vanguard FMR-250-11 and FMR-150A FM
tecesvets.

Fig. 5. Varying the operating frequency of a series-mode
cr ystal.
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the receiver's overall re
spo nse. Since it does little
good to do your tuning
downstream from the ma
jor selectivity portion of
the receiver, th is leaves o n
ly the 42-MHz c rysta l in the
se co nd co nve rsio n as a
likely ca nd idate for a chiev
ing frequency agility .

It is true that the output
of the 42-MHz crystal is
multiplied to 126 MHz,
and true that that multipli
ca t io n wi ll tend to ag
gravate the phase noi se
problem, but a t imes-three
multip lication is less hor
rendou s than a times
twel ve jump, as fa r as in
stab il ity is conce rned . My
experience ind icates that
it' s poss ible to pu ll t he fre
qu ency of osci llat ion of
the 42-MH z c rys ta l a s
much as ± 10k Hz (yielding
± 30 kHz of overall tu ning
range) with no ill effects .

Vxo Circuit Description
I sa id before that reac

tances can be added in
ser ies or in para llel with a
crysta l, and that they ca n
be capac itive or inductive
to achieve tuning . In the
case of a crysta l operating
in its series-resonant mode,
the addit ion of series
inductance will tend to
lower the operating fre
quen cy , while serie s
ca pac ita nce will tend to
raise it. This is illustrated in
Fig. 5. Se rie s-induc ta nce
will c o m bine with the
equivalent inductance of
the c rystal itse lf. lowering
the resonant frequency.
On the other hand , a ca
pacitor in series with the
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The blur at the top of this picture is a dramatic indication
of the effects o f tuning. At the start of the transmiss ions,
the receiver was not tuned on the incoming signal. The
noise disappears abruptly when the receiver is tuned. This
is especiall y evident in the grey-to-white transition at the
upper right.

Fig. 7. Vxo circui t for the Vanguard VHF-FM receivers. An
added component: Y1 = 42.275-MHz series-resonant,
.003 % tolerance, third-overtone crystal, with HC-25
holder (Sentry scanner crystal, cut for 137.525 MHz recep
tion). C1 = E. F. Johnson 1-60-130 air-variable capacitor,
3.1 to 31.9 pF. Rfq = 1.2-uH miniature inductor; rfCl
1.O-uH m iniature inductor.

diode, it' s not too different
from mine. He is currently
produ cing the re c eiver
commerc ially, and from all
indicat ions, it should signif
icantly benefit weather
satellite ent husiasts.'!

Dal e first tried tuning
the microwave LO cha in,
sufferi ng the very phase
noise pro b lem s I men
t ioned ea rlier. He has since
o rde red one of Ral ph's tu n
ab le rece ivers.

John o rdered a synthe
sizer to go with his existi ng
VHF re ce iver . The syn
thesizer gives him fixed
tu ned coverage in 5-kHz
steps, wh ich is adeq uate
fo r kee ping the rece ived
signal ra t her close to the
cen te r of t he receiver's
passband .

Bob has been usi ng ice
cubes, blankets, and lots of
luck to try to keep the
tem peratu re constant o n
his microwave downccn
verter! Though this is cer
ta inly the least cost ly solu
tion of the temperature sta
b ility problem, he ad mits
th at it does have its weak
nesses. By the time thi s ap
pears in print, the cha nces
are that he will have
modifi ed h is Vanguard
receiver for va riab le tun
ing. •
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tor switch 51 . (T his as
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" netti ng" capacitors (5-to
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51.
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three popular simplex fre
q uenci es of 146.49, .52,
and 55 .

Modification Procedures
The fo llowi ng pro ced ure

app lies specif ica lly to t he
Vanguard Model FMR-25o
11 receiver. Of all low-cost
receivers, t his is perhaps
t he o ne most widel y used
fo r weat her sa te llite work.
Th e pro cedure will no
doubt be simila r fo r othe r
rece ive rs , a lthough t he
layo ut will d iffe r. Those
reade rs mo d ifyi ng Va n
guard receivers wil l be aid
ed by t he accompa nying
photographs.

(1) Remove crysta l selec-
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sta nd , the tuning range of
the crysta l was " skewed"
downward somewhat. (I
suspect th is may have been
due in pa rt to the crysta l's
ho lder capacitance, which
I overlooked in my sim plis
t ic anal ysis in Fig. 6.) By
purch asing a crysta l cut to
rece ive 25 kHz high in t he
band , this circu it gave me
accu rate center-f req uency
ca lib rat ion , and p lus-and
minus 3O-k Hz tun ing .

Since t his vxo circui t
worked fo r a Vanguard re
ceiver, I later tried it in a
Drake 2 meter tra nsceiver.
With a single crysta l for
146.55-MHz reception, I
am now able to tune the
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These two p ictures show the component side of the modif ied Vanguard receiver. Note the surgery mercilessly per
formed on the PC board, to alfow for the mounting of the tuning capacitor. The rf chokes are visible behind and below
the air-va riable capacito r.
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Laura 5imank WB5YVE
Box 5514
Ingleside TX 78362

Ham Radio Marriage Manual
- a Yl and her understanding spouse

M y reason for writing
this article is the

tone of surprise or, in some
cases, absolute amaze
ment in the voices of my
contacts when they learn
that I am married to a non
ham.

Not only is the OM not a
ham, he doesn't seem to
have any desire to be.
Since a ham ticket has to
be earned at the expense of
the individual who wants
it, I can not and will not try
to push him. He returns this
respect by not trying to
force on me the-to me,
questionable-joys of fish
ing. The result is that we
view each other's hobbies
with a kind of head-shaking
fascination.

Upon learning that
Roger is not a ham, my con
tacts always ask the ob
vious question: " How in
the world did you ever get
interested in radio?" The
answer usually goes some
thing like this.

There has been a streak
of ham in me for years
more years, in fact, than I
care to count. It tickles me
to remember back to my
first year in high school,
when my mother and the
guidance counselor had to
threaten me to get me to
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take my first speech
course. I have silently
thanked both of them
many, many times since.
That first involvement with
speech led to what devel
oped into a real love
communicating with peo
ple. By the time I finished
high school , I was hooked,
and it came as no great sur
prise to my parents that I
chose to major in Radio
and Television Communi
cation Arts. It was my in
tention, at that time, to
make broadcasting history
and revolutionize the com
munications industry.

Before I finished col
lege, however, and certain
ly before I had time to gift
the broadcast industry
with my presence, I mar
ried my high school sweet
heart. In the years that
followed, we traveled
around the country at the
request of Uncle Sam.
Roger was in the Army at
the time, and when Uncle
Sam invited, it was not an
invitation that one could
refuse . Of course, our
beautiful daughter, who is
now nine years old, came
along. I never lost my love
of people and the enjoy
ment of exchanging ideas
and thoughts.

In 1971, I met Marie

WB50KV, who later be
came my "Elmira." She
was not a ham, but her OM,
at the time, was. A few
years after we became
friends, she began studying
for her license. By this
time , we were close
friends, and I wanted to
help her if I could. About
the only way I could help
was to read her the ques
tions from the licen se
manual. I had no idea what
I was reading, but after a
while managed to be able
to gather whether or not
she was right. Most of the
time, she would know if
she was right or not when I
would say, " It says here
.. . " At any rate, she told
me it was a help to her 
maybe she was just being
nice.

At this point, I still had
not been bitten by the bug.
Naturally, after getting her
ticket, that's all she talked
about. She suggested that I
might enjoy ham radio and
offered to help me study.
At first , of course , I
thought I'd never be able
to understand all that
theory and the code, but
after a few months, it final
ly dawned on me that an
amateur radio license was
my passage to anywhere 1
wanted to go. With the cost

of living index gomg up
faster than my weight (a
phenomenon in itself) and
no end to inflation in sight,
the only way I could ever
see all the places I wanted
was through the eyes of the
people living there .

So I took Marie up on
her offer of help, borrowed
her study material, and set
out upon what would be
come a long journey.

I told Roger what I
wanted to do, and he said
he thought it was a fine
idea. The code was the
worst thing 1had ever tried
in my whole life, and
theory was about as clear
as mud. After a while I be
came very discouraged,
which I have learned since
is quite natural. All of you
who have ever been in that
position will remember.
First, you think to yourself ,
it's not that important,
anyway. After all , you've
gotten this far in life
without it. Right? Then we
all realize that we do want
it , and the deep-down
want-to takes over again
and we decide that we will
get it no matter how long it
takes.

After weeks of study,
worry , code practice,
sweat, and tears, I took the
Novice test, administered
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by none other than my
Elmira, of course. I felt that
I had passed, but was none
the less amazed and ove r
joyed a few weeks later
when the license came in
the mai l. Marie understood
my excitement. and Roger
was happy that I was hap
py.

After that. I studied with
a new dedication for that
coveted General ticket .
During this time. Roger was
patient and tried to be
cooperative, but he simply
didn't understand how im
portant it had become to
me. Marie gave me great
moral support, listened to
my code, and went over
theory points with me
whenever I asked her to.

In spite of where my
mind was , the usual
domestic chores had to be
kept up with. So, in order to
keep pace with both, I
would prop the license
manual in the window
above the sink whi le doing
d ishes, and I listened to a
tape recording of me ask
ing theory questions while
I ironed. The re was a list of
fo rmu las on the wa ll above
the wash ing mac hine, a nd
Roge r's pat ience was reall y
pu t to th e test the first
morn ing he looked in the
b a t h roo m m i rro r and
fo und himself looking at a
b lock diagram of a re
ceiver.

Finally, the big day in
February of 1977 was draw
ing near. I was going to go
to San Antonio for the test
since the FCC did not come
to laredo. Plans we re
made for Marie to help
watch my daughter while I
made the overnight trip.
Test time was 8 am, and I
knew better than to think I
could get up at 3 am, drive
150 miles, and still have an
even chance of passing. So
I went the evening before
and spent a restless, almost
sleepless, night. Every time
I closed my eyes, I saw
swr rushing at me, and
when I tried to run, I kept
falling over the formula for
inductive reactance. UI-
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tim a telv . I was taken
prisoner by an army of
capacito rs in se ries.

The next mo rni ng,
blea ry-eyed and batt le
weary, I went to the test.
The next couple of hou rs
are a blur in my memory,
but I left the examinat ion
room clutching a fo rm,
signed by the examiner,
saying that I had passed
the required elements for a
General license. Believe
me, the tires of my car did
not touch pavement all the
way back to laredo!

When I pulled up in
Marie's driveway, she was
seated in front of her radio.
(Her shack was in the
garage .) Her blank stare of
questioning anticipation
was transfo rmed into a
smile that went from ear to
ear when I gave the
thumbs-up signal. I sti ll
wonder what he r neighbors
thought as we yelled at the
top of our lungs and
jumped around li ke kids on
Chr istmas morning.

Roger was pleased for
me and a few weeks later
made me a gift of a 2 meter
ri g fo r my car. By this time,
he had rea li zed that I was
se rious and was not su r
prised that fo r the next
man y week s my eve ry
spa re moment was spent in
Marie's shac k listeni ng to
and, at her gracious in
vitation, ta lking to, he r
friends o n the a ir. These
people became my friends ,
too, and helped me locate '
a used Swan 500C that was
in good shape at a reason
able price.

Of course , even a
reasonable price presented
a problem for me. Since
the household budget was
strained to the breaking
point, the $300 I needed
sounded like the national
debt. The only answer was
a part-time job. That was
no easy task, either, since I
had not worked in years . I
was able to find one, how
ever, and being aware of
my dilemma, the ham from
whom I bought Charlie (the
name I gave the rig) offered

to let me use it while I paid
him fo r it. Heaven doesn't
have a corne r on the angel
ma rket!

We put up my 40/80
meter d o u ble t well in
adva nce of Charlie's ar
rival, and I spent the rest of
the wait ing per iod fixing up
the closet of the guest
roo m, which was to be my
ham shack. I had decided
that the ga rage was too hot
in the summer and too cold
in the winter . Besides that,
the closet location would
allow me to close the door
and keep the rig out of
sight of small children who
might come to visit.

On the evening of Oc
tober 3, 1977, Marie and I
met Charlie at the bus
sta tio n and rushed home to
get him on the air. Ever
since then , amateu r radio
has been a b ig part of my
life and has brought me
many, many hou rs of
pleasure .

Than ks to amateur ra
d io, I have met and made
friends with some fa ntastic
people. I've spent ho ur
upo n hour listeni ng to
othe r peop le, sometimes
no t even brea king in. O ne
can learn a lot just by
li s t enin g (and about
theory, too ). Even though I
may not have anything to
cont rib ute to that pa r
tic ula r QSO, I sti ll find it in
terest ing to hear othe rs ex
change ideas . , have felt
the thrill of talking to peo
p le in some of those places
t may never see and have
known the wa rmth of he lp
ing people find out about
loved ones.

Do you have any idea
how la rge a child 's eyes
can get when he talks to
Santa Claus on the radio?
(Thanks, J.R.) Some of the
people I've met on the air I
have had the pleasure of
eyeballing and some 1have
not, and there are others
whom I have met that I will
never see again because
they have become silent
keys . I will always cherish
their memory.

To me, there is a ve ry
rea l sense of accomplish
ment in being a ham .
Everyone needs to feel the
satisfaction that comes
fro m ach ieving, regard less
of age . For me, amateu r
radio has offered me an
avenue of accomp lish
ment, achievement, and
pure enjoyment that I have
not found anywhere else. I
have only regret - and that
is that I did not find it
sooner .

When I came home after
finally passing my
Advanced test (suffice it to
say that I did not pass it the
fi rst time I took it), Roger
asked me if I was finished
yet. He isn't usually given
to such foolish questions!

The bottom line to all
this is that if you want a
ham ticket, hang in there .
For some, the code and
theory come more easily
than fo r othe rs. But there is
one thi ng true of eve ry
ha m in the wo rld -none of
them was born wi th a
knowledge of elec t ronic
theory, and I assu re you
t hat no t one of the m ever
sa id his fi rst word in CWo
We a ll had to learn it.
Whe n I first bega n st udy
ing, I th ought ac was the
brand name for a spark
plug, dc was where the
President lived, and CQ
was du ty that the O M used
to pull in the Army!

Do n' t be d issuaded if
you' re living in a hom e
without a ha m. When you
do get your ticket, you will
be ab le to count yourself
special because you had
more obstacles than most.
In any case, do n't be
scared off by thinki ng ama
teur rad io is no place for a
woman. The re a re hun
d reds of us girls on the air .
Of course, there are a few
guys around who still think
that amateur radio is a
man's world. but they are
few and far between .
Ninety-nine point nine per
cent of the time you'll be
welcomed with open arms.
as I was .•
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The Space-Saving Square Vee
Antenna

- a directional radiator for cramped quarters

Photo A. The 10-meter square vee supporting a nine-year
old helper.

BO

W a nt an electronically
rot atabl e array, bu t

can' t afford the ver tica l
height required for a slope r
svste mt or a perverted dou
ble vee?2 Don't have a n ex
tra acre or two for a good
radial sys t e m on yo u r
phased verti cals? Maybe
the OJ B Square Vee is for
you .

Here's an a nte nna onl y a
quarter-wavelength high ,
supported by a single mast,
that doesn't depend on a
good ground syste m for ef
ficient radiation . It is elec
tronically rotatable, doesn't
require an antenna tuner,
doesn't require retuning as
the pattern is rotated , and
has both high- and low-an
gie lobes useful for both lo
cal and OX work. This is an
antenna that cou ld be
tacked to the side of a n
apartment hou se or, on the
high frequencie s, easily
could be made collapsible
for portable or field day

ope rat ion . Inte rested? Read
on!

Design
The heart of the system

is the 3/8-wavelength di
pole.a A diagram of thi s di
po le, which is 25% shor ter
than a normal half-wave
antenna , is shown in Fig. 1.

The dipole is fo rmed
from two 3,lJ8 sec tions of
300-0 hm twin lead . The
first sect ion is connec ted
to th e second with a 1.5
inch-long piece of twin
lead, twisted as shown. The
e nds of the dipole are at a
vo lt age maximum and
must be se pa rated by cut
ting the Y2- inc h space
shown in Fig. 1. The fee d
line, a,lJ4 coaxia l matching
sect ion d iscussed later, is
attached dire ctly to the
antenna feedpoin t.

The 3,lJ8 dipole has not
been used widely in the
past by ama teurs . In part,
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Tuning

For maximum perfor
mance, it's ve ry important
that the two dipol es be
electrically e quivalen t .
Beg, borrow, steal, o r per
haps even buy a grid-dip
me ter o r simila r ins tru
ment and trim the lengths
of the d ipol es to resonance
at the desired frequency. I
found tha t the length had
to be slight ly sho rte r than
three-fourths of the length
predicted by the tradition
al fo rmula llA/2) = 468/f
(MHz). where L(A/2) is the
length of a hal f wave in
feet. Two factors probably
accounted for thi s. Firs t,

brads tacked through the
center of the twinlead near
the end. Before the e nds
a re permanently attached,
however, it is best to se
cure the m temporaril y with
tape a nd check the anten
na tu ning.
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Fig. 1. Schematic dra wing o f the 3lB-wavelength dipole.

tion, are cut at the centers
to fo rm the intercon nec
tions, as shown in Fig 1. A
1.5-inch piece of twinlead
is used to connec t the first
section to the second. Be
certai n to separate the
wires at the ends of the di
pole, and leave about half
an inch of space between
the e nds of the wires (see
Fig. 1).

For each d ipo le, the fi rst
sec tion of twinlead is
mounted on one side of the
ho rizonta l crosspiece, and
th e seco nd sec t io n is
mounted on the other side.
The 1.5-inch connection at
the center (see Fig. 1) feeds
through the horizontal sup
port as shown in Pho to B.
This method of mounting
kee ps the wires of the di
pole properly spaced. The
ends of the twinlead can
then be attached to the top
and bottom of the ve rtica l
mast. I used sma ll wire

than a quarter wavelength.
The two pieces are joined
at the center, and the feed
points of the two dipoles
a re connected near the
e nds of the hor izon tal
crosspiece, as shown in Fig.
2.

O f co urse, it d oesn 't
reall y matter whether you
use a cross-type support o r
a simple mast with gu y
wires . Remember, though,
for a/l types of vertical d i
rectional arrays, use a non
conduct ing support suc h as
a wooden mast. A metal
mast in the plane of the ra
dia ti ng elements c a n
strongly influence the elec
trica l behavior of the an
tenna, and may result in
disappointing performance.
The square vee has a 're a l
advantage over the sloper
array o r the perve rted vee
in this rega rd, as it requires
only a quarter-wavelength
mast ra ther than a half
wavelength o r so. On 40
meters, this means the d if
fe rence between a 34-foo t
m as t , required fo r the
squa re vee, and the 50- or
6O-foot masts required for
the other systems.

Using 3DO-Ohm twinlead
makes construction of the
3A/8 dipole simp le. Two sec
tions of 300-0hm twi n
lead a re cut to 3AJ8 . The
wires , but not the insula-
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this is due to its odd rad ia
tion resistance (about 200
Ohms) a nd to its physica l
complexity. The squa re vee
takes advantage of both of
these apparen t drawbacks.

In the sq ua re vee, two
3AJ8 dipoles, each bent in
the shape of a vee, are
mounted vert ically with the
feedpoints spaced a
quarter-wavelength apa rt.
For high frequencies, the
antenna can be mou nted on
a wooden cross, as shown in
the sc hema tic of Fig. 2. At
lower frequencies, a mast
can be used fo r vertica l
Support with guy wires pull
ing the feedpoints epart.z

The two dipoles a re con
nected in parallel at the
phas ing control box, which
is located in the station op
erating room. This device is
used to adjust the relat ive
rf phase between the d i
po les by c ha nging the
length of the ir feed li nes.
The pa ttern control box,
therefore, allows the pat
te rn of the a ntenna to be
ro tated in the sa me manner
as an a rray of phased verti
cals.4•5

Construction

An example of a ten-me
te r square vee supported
by a wood en cross is shown
in Photo A. Each cross
piece is cut slightly longer

Fig. 2. The square vee antenna supported by a mast and
crosspiece. The pattern control box is located inside the
operating room near the station.

D' ...... [ 0'......[
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Fig. 3. Antenna radiation patterns in the horizontal plane
for two vertical dipoles spaced a quarter wavelength
apart.
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Fig. 4(b). Circuit of the pattern control box for phasing
steps of 90°.

rf phasing between the two
dipoles a nd a llows the di
rec tivity of the antenna to
be changed . Fig. 3 shows
the horizontal antenna pat
terns that can be expected
from two dipoles a quarter
wavelength apart. as 6. the
rf phase angle between
them, is c h a n ge d . Of
cou rse, the shape of these
patterns depends upon the
inc ide nt angle of the in
coming radiation, and the
expected performance is
mod ified further by the vee
sha pe of the individual di
poles .

Fig. 4(a) shows an e le
menta ry sw itching network
that ca n be used to se lec t
between the 0 ° and 180°
patterns, o r between the
+90° and - 90° patterns .
(The - 90° pattern is the re
verse of the + 90° pattern.)
For the 0° and 180° pat
terns, the feedline of dipole
#1 must be a quarter wave
length, or .90°, longer than
that of d ipole #2 . For the
+ 90° pa ttems. the feed
lines must be equal length .
Tab le 1 shows phase shift
ve rsus switc h position for
the diffi cult feed line
lengths.

In calcu lating the elec
trica l le ngth of t he feed
lines, be su re to measure
the physical length very
ca refu lly, and include t he
effect of t he velocity fa c
tor for the coax you use .
The velocity facto r for sol
id d ielectri c So-Ghm line is
0.66, and the velocity fac
tor for foam dielectric line
is 0 .80.

The c irc u it diagram for a
more versatile switching
network is shown in Fig.
4(b). This netwo rk allows
the antenna phasing to be
sw it c h e d in 90° in cre 
ments, and req uires that
the feed line for d ipole #1
be one eighth o f a wave
length, o r 45° , lo nge r than
t he feed line of dipole #2 .
The phase shift (as a func
tion of switch position) fo r
this ci rcu it is given in Tab le
2.

If desired , a more com
p lex network employing an

Switch Phase
Position Shllt

Equal A ,90 °
Length
Feedl ines B - 90°
Feedllne t 1 A 180 °
90 0 Longer
Than B 0 °
Feedline t 2

Table 1. Phase shift be
tween dipoles #1 and #2 as
a function of switch posi
t ion for the pattern control
box of Fig. 4(a).

is ro tated, and the trans
mitter will have to be re
tuned for eve ry d irection .
What's more, a mismatch
here will probably requ ire
a matching network be
tween the transmitter and
the antenna for proper
o pe ra t io n.

A quarter-wave matching
sec tion of 93-0hm coax,
such as RG-62/U, makes a
good match between the
175-0 h m antenna re s is
tance and 50-Ohm co a x
feed line. We calculate this
from the fo rmu la Z, =Z02/
Z,=(93)2/175= 49.4 Ohms.e
whe re Zo is the imped ance
of the quarter-wave match
ing sect ion, Zr is the rad ia
t ion resistance of the an
ten na, a nd Z1 is the imped
a nce a t the feed point of
t he qua rter-wave matc hing
line .

Instead of the quarter
wave coaxial matching net
work shown in Fig. 2, a 4:1
balun transformer (Amidon
Associates kit) cou ld a lso
be used.' The balanced,
high impedance side of the
balun wou ld be connected
to the antenna feed point,
and the low impedance side
to the 50-O hm coax
feedl ine. This should work
especial ly well in install a
tions where the rad iation
resistance of the d ipo les ap
pea rs closer to 200 Ohms
than to 175 Ohms.

Phase Control

The 5o-Dhm feed line s,
RG-8/U or RG-58/U, ru n
down the vertical mast into
the operating room. and
connect to the pattern con
trol box. The pattern co n
trol box selects the relative
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of a linear 3/8.ldipole, mea
sured high above a perfect
grou nd , is about 225
O hms.J In t he configura
t ion shown he re, I fou nd
the rad ia tion re sist ance to
be closer to 175 O hms. The
rad iation re sistance of the
anten na was lowered both
by its vee shape and by its
proximity to sur rounding
ob jects . It's very importan t
that the swr o n each d ipole
feed line be as close to
un ity as possib le. If it's not,
the load on the t ransmitter
will c hange as t he pattern

Photo B. Closeup of the dipole feedpoint near the end of
the crosspiece. The coaxial line feeds through the wooden
crosspiece to connect to the dipole.

Antenna Matching

The rad iation resistance

the formula doesn't include
the one-inch inte rconnec
tion between the two twin
lead portions of the dipole,
Fig. 1, and, second, the for
mula is good fo r a linear d i
pol e and no t a dipol e in the
shape of a vee. You prob
a bly won 't go too fa r wrong
if you cut the dipol e length
1 % shorter than that given
by the standa rd formula;
that is, use L(3A/8)= 347.5/f
(MHz)

Fig. 4(a). Circui t of the pattern conuol box for phasing
steps of 180°,
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Table 2. Phase shift be
tween dipoles #1 and #2 as
a function of switch posi
tion for the pattern control
00' o f Fig. 4(b).

to a 53-Ohm res ist ive lo ad .
This is a litt le bit more trou
ble, but provides an exce l
le nt match to p i networks
designed to opera te on 5()'"
to 75-0hm resistive lo ads.

Performance

I bui lt my fi rst squa re
vee for the f Ometer band
and u sed t he pattern
sw it c h ing a rrangement
shown in Fig. 4(b), i.e., phas
ing steps o f 90°. I mounted
it on the roof approximate
ly 20 feet off the ground,
underneath a 4O-meter in
verted vee. The antenna re
qu ired o nly minor retuning
of the transmitter as the
pattern was rotated, and I
found that with about 100
Watts o utput, I could work
almost anyone I cou ld hear.
A large number of Euro
pe an , Ea st Asian, and
Ocean ic st a t io ns were con
tacted o n both SSB a nd
CW with a ca ll-per-co ntact
ratio fo r OX of about 80% .
In other words, it works.

The big advantage of the
antenna , however, lies in
its di rectional performance .
A la rge number of tests
were pe rformed on both re
ceiving and transmi tt ing,
and it was fou nd that the
front-to-s ide ratio betwee n
t he 0° and 180° phas ing
posit ion s was about four 5
units . As t he pa tterns a re
not symmetric, the front-to
side rat io between t he 180°
and 0° patterns is diffe r
ent-and this was fo und to
be about two S'units . The
front-to-be ck ra t io be
tween the + 90° a nd
- 90 0phasing positions
al so was found to be about
two S-u nits.

As an example of the di
rectional performance, let

pha sed ve rt ica ls wit h a n ex
tensive ground system in
a n open fie ld o n the low
frequencies. And, like a ll
electronica lly rotata ble ar
rays, the shape o f t he pa t
tern c hanges wit h the di
rection chosen . But at
moderate heights, and with
no specia l grou nd prepara
tion at all, it appea rs to do
a fi rst-class job. •
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Summa ry

Here's an electronically
rotatable antenna that's
44% smalle r in area than a
single quad loop, stands
o nly a quarter-wavelength
high, and doesn't req uire
retuni ng as the pattern is
rota ted . Of cou rse, t his an
tenna won't outperform a
full -sized vagi/tower com
bination o n the high fre
quencies, or an a rray of

me descr ibe an actua l con
tact with th is antenna . Wit h
the 0° phasing pattern, I
had maximum gain to the
northeast, a nd was listening
to a W8 stat ion at 56. In be
tween pauses, I heard a
weak station, at about 53,
ca lling CQ . Ro tating t he
pattern to 180° phas ing
knocked t he W8 down to
52 and broug ht in the other
sta tio n at 55. It was a n RAG,
and o ne ca ll to him made
the co ntac t. Play with thi s
for a couple of hours and
you'll never go back to an
omnidirectional antenna.

Phase
Shltt
180 '
90 '
O'

-90 '

Switch
Position

A
B
C
D

eight-position switch cou ld
be used to se lec t anten
na patterns at 45° in
terva ls. This would requ ire
that t he feed line of dipo le
#1 be 22.5° lo nger than
that of dipo le #2 , and
would require o ne six
teenth of a wavelength of
coax (22.5°) between each
switc h position.

Station Match ing

If the dipoles have been
carefully matched to the
line, the termination im
pedance at the end of each
feedline will be very close
to 50 Ohms. When the two
dipoles are connected in
parallel at the pattern co n
trol box, the feed point im
pedance at that po int will
be 25 Ohms. There prob
ably a re a number of ways
to match this 25-Qhm resis
tive load to your transmit
ter. If the output ci rcuit is
capable of matc hing a
25-Qhm re sist ive load, you
can couple it directly to
t he pattern co ntro l box
through a short (co mpa red
to a quarter wavelength)
piece of 50-Ohm coax. Or,
you ca n co nnec t the pat
tern control box and the
t ransmitter with a half
wa vel en gt h of 50-O h m
coax. The latter so lut io n is
better at the high frequen
cies; even though the swr
on t he line is about two, its
s ho r t le ng t h prevents
significant losses.

The technique I used
was to connect a quarter
wave length of 73-Qhm RG
59/U from the pattern co n
trol box to the transmitter
through a balun step-down
network . The qua rter-wave
length of 73-0hm line trans
forms the 25-Qhm feed
point at the pattern co nt ro l
box into a 213-Qhm load.
We see this from the equa
tion used previously, Zl =
Zo' /Z, = (73)2/25 = 213
Ohms. At the transm itter
end of the quarter wave
length, I used a 4:1 balun
with the low impedance
side connected to the trans
mitter to transform this in-
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which might be co vered on
the exam . I have heard
them say ing they arose at 5
am to practice t hei r code.
Thi s is nonsense.

The best asset to bring to
you r FCC exam ination is a
relaxed mind. The best way
to assure th is is to go to bed
early the night ,before and
to do nothing of a tec h
nical nature upon awaken
ing. No code practi ce, no
last-mi nute peek into a
textbook, no c hecking out
of cram slips. Instead, have
a relaxing show er, a good
breakfast, a look at the
morning newspaper -any
thing but ham radio. In t his
way, you arrive at the ex
am ination site w ith a mind
that is capab le of leisurely
comprehend ing t he code
that wi ll be sent to you .

The Written Exam

Let' s say that you've
taken the code exam ina
ti on, you 've been told that
you passed, and now you
can ta ke your written ex
amination. This is all there
is between you and you r
higher class license. What
t ips can I offer to help you
pass thi s port ion of the ex
am?

Here are a number of
th ings to keep in mind as
you prepare f or - an d
take - the written exam ina
ti on. Follow t hem and you r
success is v irtually guaran
teed .

1. Know your st uff . Very
few people get through the
exam if they don't k now
the materia l. You should
get the nec essary text
books and study t he mate
rial. Become as expert as
you can with t he technical
side, operating procedures,
and regu lations.

2. Get as much practice
as possible working on
multip le-choice questions.
Most textbooks offer sam
ple quest ions and an swers
to give you experience in
answer ing FCC-type ques
t ions. Study as many of
these questions as poss ib le
after you've stud ied t he
material. Don't use the

questions as a method of
study ing; use t hem to he lp
you c heck on you r und er
stand ing of the materia l
stud ied .

If you've done steps 1
and 2, you ' re read y for all
tho se t hat follow.

3. You now arr ive at the
FCC o ffice. If you fo llow
the advice given above for
pass ing the CW portion of
t he exam , you'l l be re
f reshed and re laxed . This
condition is as im portant
for passing the theory por
t ion as it is fo r the CW por
t ion . No last-m inute cram
ming, no peeking in to the
text to look up that fo r
mula one more ti me, no
c arr y ing of sheav es of
paper to refresh you r mem
ory at t he very last m in ute.
Shut off the study ing be
fore supper the night be
fore . let you r m ind re lax.

4. Bring a calculator.
This saves mental wear and
tear and hel ps ensure cor
rect answers to mathemat i
cal problems.

5. W hen you are enter ing
t he exam inat ion room, you
wi ll be given the printed
test, the answer sheet, and
a b lank piece of paper for
c alcu lat ions and scr ibbles.
As you sit down, take out
the two pencils you 've
b rought along, and for the
moment put aside the test
booklet and answer sheet.
Now, w hile your m ind is
st ill relaxed, wr ite on the
piece of paper every fo r
mula you fee l you may
have to use. W ri te down
every item that may be a
litt le shaky in your mind .
As long as these fo rmu las
and items come f rom your
mind, everything is perfec t
ly proper and legal. Why
do this? Because your mind
is relaxed and it's easier to
recall , say, w hat t he for
mula is for capac itors in
paralle l than it is to recall
the fo rmu la w hen faced
w ith an actual question.
That's how the m ind works.
O hm's law can take on
some interest ing var iations
in the mind of a ham w ho is
wading feveri shl y th rough

an exam.
6. O nce you 've put on

paper al l your necessary
formu las, open u p t he tes t
booklet and see w hat t he
number of the f irst ques
t ion is. W hy do t his, you
ask? Don't all tests sta rt
w ith nu mber 1? Not at the
FCC, t hey don't! Thi s test
may start w ith 1, but it m ay
start w ith 51, or 101 . As
soon as you see w hich
number it starts w ith, take
the answer sheet and m ark
t he correspon ding number
w ith you r pencil. This is
w here you sta rt to answe r
questions on the sheet.
Basic , you say? Obvious,
you t hink? Yes, but we
don't know how many as
p ir ing ham s (who k new
t heir t heory co ld) fa i led the
FCC exam because they
gave beauti f u l answers to
quest ions 51 t hrough 100 in
the spaces on t he answer
sheet marked 1 th rough 50.
In short: A nswer t he ques
ti on asked in the book let at
the exact spot on t he an
swer sheet where the an
swer w ill be graded .

7. You ' re now ready to
attack t he fi rst question.
Here' s t he technique to fol 
low : Read t he f irst part of
the qu e sti on , the pa rt
b ef or e t he m u l t ip l e
cho ices, but do not look at
the five answers offe red.
See if you can me ntally
dete rm ine w hat t he correct
answer is bef ore look ing at
the f ive cho ices . For exam
p le, i f the question says,
" The 'Q' signal fo r 'I am be
ing interfered with ' is .. . ."
your mind shou ld pause
and men tall y seek the co r
rect answer -QRM. O nce
t hought, wri te i t down on
the sheet of sc rap paper. If
you don't do this, you are
now faced w it h a confusing
array of Q signa ls f rom
which you must make a
c hoke, QRS, QSK, QRQ,
QRM, and QNX. In t he
pressu re of an exam ina
tion, you m ight m ak e the
w ron g choice w hen faced
w ith this selection. So, for
each quest ion, don't look
at t he an swers f irst. Men-

ta lly dete rmine what the
correct answ er shou ld be,
wr ite it dow n on your scrap
paper, and then c heck the
answers supp l ied to see if
your answer matches one
of the exam's answers.

8. Hav ing picked out the
ri gh t answer, ind icate it on
the answer sheet, and be
sure that you put the an
swe r in t he ri gh t spot (a, b,
c. d, or e) and at t he right
answer num ber. Don ' t put
a " b" answer in the " c"
slot, and don' t answe r
num ber 73 in the space for
nu mber 74. Be alert.

9. Continue this process
w it h eac h q uestio n. At
some po int , you'l l come
ac ross a questi on w hich
you can't answer in your
mind. Now what do you
do? At th is po int, look at
the " a" answer only. Does
it seem to be the ri ght one?
If so, w ri te " a" on the scrap
sheet. And then go on to b.
c, d . and e, seeing if a " bet
ter" answer appears. If it
doesn't w rite " a" on the,
answer sheet in the ap pro
priate spot. I f another an
swer appears that seems to
be just as correct, you have
to make a judgment as to
w hic h i s m ore correct.
O nce you've done thi s,
w rite the answer in t he ap
prop ria te spot. Cont inue
on through the exam .

10. l et's say you come
ac ross a question t hat you
can't answer. Yo u rev iew
the f ive answers and none
seems approp riate. At this
point, w ri te t he number of
t he quest ion on your scrap
sheet and go on to the next
question. Don't f ret. Don't
worry. The FCC gives you
qui te a margin for error in
the exam . O ne question
doesn't m ak e m uch differ
ence. The m ain t hing is to
keep your mind at ease,
re laxed , and happy. Go on
to the next question and let
you r su bconscious mind
take over. W hile your con
scious mind is scann ing the
next quest ion, you r sub
conscious mind w ill be por
ing over the question you
just passed. At some rno-
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ment, the answer just
might pop out.

11. Continue with this
procedure . Answer the
questions you' re able to
answer. Pass the questions
you want to do something
about later, af te r no ting
t heir numbers on the scrap
sheet. If your m ind sudden
ly gives you the answer to a
skipped question, stop in
your tracks and return to
the question . Immediately
w r ite down the correct
answer in the appropriate
spot.

12. W hen you have gone
through the list of ques
tions t he f irst ti me, return
to t he ones you could not
answer. Read each ques
tion carefully and see if
you see something which
you didn't see the first
time. Many times, a second
reading of the question
gives you a new slant on
what is being asked o r on
what is be ing offe red as an
answer. See if you can pick

out the correct answer for
each skipped question.

13. If you cannot pick
out one answer of the five
offered, try to eliminate the
incorr ect answers in an ef
fort to reduce your choices
to two or t hree. When you
have d one t his, pick the
best-looking answer and
write this on the answer
sheet . Having made your
decision, go on to the next
question.

14. When all else fails,
guess. l eave no question
unanswered. You get no
credit for an unanswered
qu est i on . You m ay be
luck y and guess the correct
response.

1 S. After you have
answered every question
and have written the an
swers on the sheet, go back
and check each answer on
the sheet. Be sure it agrees
with t he answer you feel is
correct. If t he answer to 63
is "b", be sure "b" is in
dicated after 63 on the an-

swer sheet. In the pressure
of an examination, most
people will incorrectly list
one or two answers. By re
viewing each answer, you
can just about guarantee
yourse lf one or two " ext ra"
points w hich may be criti
ca l in passing the exam.

16. To reduce t he ten
sion, consider taking t he
code on your fi rst visit to
the FCC office and the writ
ten examination on your
second visit. In this way,
you can concentrate your
me ntal energy on t he task
at hand: copyi ng t he code
at the necessary speed o r
choosing the p roper num
ber of correct answers to
questions on theory and
regulations. (This splitting
of parts of the test is more
easily accomplished in
cities where the examina
tions are held week ly or
monthly.)

The re are only three rea
sons w hy anyone w ill fa i l
an FCC examina tion:

1. Lack of preparation. I f
you haven't stud ied your
material and if you can't
copy code at the requ ired
speed (or a l ittle higher),
don't waste your t im e tak
ing the exam . Miracl es are
not commonplace these
days.

2. Poor testmanship. Un
fortunate ly, a number of
peop le who do know t heir
stuff and who can copy
code at the requ ired speed
will fail an FCC examina
tion. This article is de
signed for th is group. By
f oll owing t he p r inci p les
out l ine d, any upgr ading
candidate shou ld find hi s
o r her chances o f success
improved immeasurably.

3. Nerves . If you prepa re
sufficiently and do what
this article suggests, you
may be p leasantly sur
prised to find that your
" n e rv e s" h ave d i sap
peared.

Good luck on your next
exam! •

NYE VIKING
Automatic Phone Patch
FCC approved!

Model 2~6-001 Type acceptance registration under Part 68 of the FCC
Regulations allows direct connection to telephone Jines! ~

The new Nye Viking Models 250-0046-001 and 003 furnish hams with the very f inest of interface con
nections with te lephone unee- available! Eac h comes complete wi th 7' connecto r cord and quick
connector plug and ha s new, telephone company approved ci rcui try to protect company equipment
and telephone lines. This eli minates the need (and cost) o f a telephone compan y-supplied coupling
device.

The Nye Viking Model -001 , without speaker, provides connection to your own external speaker.
Model -003 has bu ilt-in speaker, and is designed for use with most t ransceiver installations.

Model 250-0046-001 $45.50 Model 250-0046-003 $55.50

'Phone Patches may not legally be connected to party, or pay phone, lines. Certification applies only 10
lines In U.S.A.

Available at leading dealers Ihroughout t he U.S.A. or Call 1-800·426-2742.
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NEW FROM CLEGG
SETTING NEW STANDARDS IN 2 METER FM FOR THE 80'51

1tI/qe-m""<._~ .
1911Old Homestead Lane
Greenfield Industrial Park East
lancaster, PA 17601
(717) 299-7221 .... C3

The scanner assumes Iull conlrol of the
syntheSIzer .making it unnecessary 10 use
lhe frequency controls on the transceiver
once the scanner is programmed. An in
temal banery holds the m8fTlOfY when
power is turned off.

The FM-88 purchased WIthout the SCAN
NER opOOn can be 'aetofy updated 10
~88SM status at any future dale.

CALL o. _IT~ ..0 •••0CBU1l~,

SPECIACATIONS:
Scan CAll8bikt)r-1«,OOO to 147995. 5 KHZ
IPK'.... (900 etIltmel$)
Me,.100, capabiiIy-llOO chamel$
&.n ......--Allpn:Iunatety .5 HOllI'l<)S llI"--er..mst -.out-5-1 0 HOllI'l<)S "*'It! m-.1UII
O\<~

Pro9ram .. just -.d$ !rom fr'OI'Il panel
co.nOlS

Het'oo,ne generated br product 01 Phase locked VCO al'd OFFSET Crysts l
Panell<Hectable tor 600 KHz; SIMPLEX al'd 2 <>pI.onal norI-Slal'dart,l~t... OtI$etl
OUed FM; Adjuslabje 310 15 KHz de'Aation (Faclory set at 5 KHz)

"'''>0''''''600 ohm clrnatTllf; W1lh push IQ talk swl!dl
ConItilUOlJsly c::onhollable 110m 110 25 watts
Oown&edB (~60dB(,",n.)

0u.sI~ '"4JIIfilfhx'yne WIth 16.9 ~Hz Ifld .456MHz IF
.30 uv (..... ,) for 12dB SlNAD (.25 \IV IJpica/)
2D \IV~ lIoeslold 1·15 \IV I'ppicaI)
~ 65 ee (1OWl- )
~ 7 KHz _ ~ 3 d8

'" 12.5KHz. ~ 70dB
1,5 W8!lS (1OWl-). 10'!ii0 THO

"......3-112". HIQh """,*cy 8 ohm

14300 10 t 48995 ~Hz in 5 KHz steps
DIgoII_lIy IJ"lI'lIt$IzlId PU. Iystem
Temper",,,,.' I..us man 30 Hzf'C
VObll-: Lns Itwtn 1(1(1 Hz for ",15'\10 change

""13 8V DC~ 15"Jlo. N8glw"" ground
T,_: HI (7AI Il\&ll, LO (LA)
Jlecl •• : 8AA_~..............
2·518(H) I 6-518(W) ' 10-3'<1(0) (. KCIusi\Ie cA COolrOlS)
AwoI, 7lbs. nit; 91bL lI/'IqlW ...
Mociolloon• • n'lllCols tlf-. 2 __ c;ablIt$. desk-.d
~ pcneIllfOI'IsionI irduded for Tone Pad Ifld P/L RemcIs PTI. E-... Sps.k....
~_. Keyed oc:,

In the tradi tion of the famous FM-DX and the popular FM-28 Clegg proudly a nnou nces the 2 Meter FM Transceiver of the
next decade.

Thousands of owners of o ur earlier FM-28 have discovered that the clean 25 watts ou tp ut gets them through on SIMPLEX or
full quieting in to repea ters where their earlie r 10 watt rigs could n't make it. And the s uper s ensitive . s elective receiver
typically o utperfo nns most of the others. Of cou rse. the full 144-148 MHz coverage in 5 KHz s ynthesized s teps made operati ng
an FM-28 a real plea sure.

By popular d emand we have added a number o f desirable features to the FM-28. Like con ti nuou s ly adjustable power ou tpu t.
And coverage of MARS and CAP frequencies. And improved Touch Tone performance. And even better Crequency stability.

Then we tightened up on ourgeneral perfonnance specifications . And we instituted a long time "burn in procedure " to catch
those few cases of " Infan t mortality". And each radio is completely tested three ti mes to assure that our cu s tom er not only
gets a radio that meets o u r specs but will have highest assurance that it will con ti nue to do so for many years.

The standard FM-SS provides complete cove rage from 143.0 to 148.995 MHz in 5 KHz s teps and is internally equ ipped to
accommodate :!: 600 KHz standard repeater splits as well as SIMPLEX. It Is capable of accommodating two additional "odd ball"
repeater splits for those areas having one or more non-standard repeater pairs and for CAP o r MARS applications.

The FM-88S retains all the features of the FM-88 but provides the o wner SCANNING flexibility exceeding that oC transceivers
costing hundreds of dollars more. Virtually unlimited number of memorized ch an nels ca n be stored and scanned Or the
entire 2 meter band can be s canned. Or a s elected segment can be s canned. And It can be programmed to hold on a received
signal. Or to just pause a few seconds on each active channel. Of cou rse the digital display always displays just what's
happening. Perhaps best of all-the SCANNER option can be added to your standard FM-88 at any future date should you later
elect this option.

So-ifyou like the FM-28 you'll love the FM-88 and FM-88S. And lfyou are one of the underpriveledged who doesn't have an
FM-28, now is your opportunity to join the thousands who " know what good Is " as they say in Lancasterese.
SPECIFICAnONS
TRANSMITTER
Frequency Control
Trsnsm~ F,.quency OIlsel
Modulabon
Audio Inpul

"~"""'"e_""",
5puncu1 Outpull

GENERAL
Frequeney eov...ag.
Frequeney CorrtroI
FrtIQI.leACY Stsbo~

ALL THESE FEIlTUllES PLUS 1 YEAR WARRANTY

MQdl41100n TVPI'

'"""'.....e.-",~

RECEIVER

........." .""~.~'W.Swolllli..-y

SpunousR......_
SI'W"",

"'-.'ll)8dei_...w"'"AcCl ._$o~

Arc ,P,o. II
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Muffin Fan Mania!
- a compendium of knowledge about

electromechanical air movers

Rick Ferranti WA 6NCX/l
215 Herrick Road
Newlon Centre MA 02159

The increasing p rice and
rari ty of vacuum tubes

and other components in
your ham rig ma ke it im
pe ra tive that i t run as cool
as possib le. Have you ever
wondered whe n t hose
poor, hot compone nts in
the rig will fina lly melt into
ob livion? The heat gener
ated by the power-ha ndling
pa rts of the t ra nsmitte r

should be d irected well
away f rom t he r ig, prevent
ing a poss ib ly expens ive
ep isode in rad io self
annihilat ion. For tu natel y,
t he re's an e asy way to
all eviate the woes of an
overheated goodie in your
stat ion.

An electromec hanica l a ir
mover, commo nly ca lled a
fan, can be employed to
keep thi ngs cool when ther
mal overload becomes im
minent. In fact, the elec
tronics industry is utili z ing
these gems in a va riety of

configurations more and
more frequen tly as compo
ne nt de nsities esca late and
enclosu res shri nk. One es
timate puts the nu mber of
mi niature ai r movers at the
a ll-time high of eO-million
d ollars wort h ju s t la st
vea r.' Wi th al l th is expen
s ive hot ai r b lowi ng
a ro u nd, t he re m ust be
some good reasons for you
to conside r insta lli ng an
aux ilia ry cooling device in
you r station.

There are indeed seve ra l

good re asons for helpi ng
your rig stay cool: Com
ponents and tubes last
mu ch longer, freq uency
stab ility is im proved with
less the rma l expans ion of
coi ls and co il fo rms, and
smoked capaci to rs and re
sisto rs d ue to s im p le
overheating just don't oc
cur.

The fa ns I'll be di scuss
ing in this a rt icle a re the so
ca lled tubeaxia l fa ns, nor
mally known as MuffinTM

fans (EG & G Ro tron trade
mark). These things usually

Photo A. A t ypical collect ion of fans available at flea
markets for under $10. Vis ible are Pa motors, a Fea ther,
Centaur, Caravel, and Boxer fans.
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Photo B. A couple of f ine-running Pamotor fans from Ger
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Fig. 1. Schematic o f method
to slow down a fan with a
series non-pola rized capac
itor, 1 to 10 uF, at 200 WV
minimum.

rest o f the radio, so that
should be your priority ta r
get. If there a re othe r heat
produci ng components in
the rig, you ca n place the
fan so it pull s the most air
past the fina ls a nd gets the
rest of the rig wit h some
what red uced ai r-f low. A
larger-diameter fan, p rop
erly s lowed and quieted, is
better for a pplication in
all-tube transm itters, while
smaller fans d o nicel y in
" a ll sol id-sta te except t he
fina ls" rigs.

I don 't recommend put
ting fans o n receivers. They
ar en 't nece s sary in a
decent rig because there
just isn 't enough heat gen
e ra ted by its low-power
components to warrant aux
il iary cooling. If you want
to cu t down heat in a n ol d-

whi ch meet such st ringe nt
requirements. If you do ge t
a fa st , noisy fan, there a re
easy ways to slow it down,
as I'll ment ion later.

By the way, no-v fans
are idea l for ham a pp lica
tions - they run beautifull y
o n 120 V. reta ining 60% of
their o rigina l air-moving
power with only 20% o f
their o rigina l noise, and
they' re cheape r. too. Su r
plus com panies often offer
these at reduced p rice s be
ca use t hey were no t origi
nall y spec ified fo r the
12o-V line. Best buys he re
a re the 220-V Fe ather ,
Saucer. a nd Sent inel, or
eq u ivalents.

Mounting a Muffin
The eas iest way to d eter

mine what part of your ri g
gets hottest is simp ly to
turn it o n, let it warm up,
a nd feel the top of the case
for hot spots . Obviously,
the a rea o n top of the final s
will be warmer than the

Trademark Name elm Comments Price '20"'C

Sentinel 100 Stainless steel ball bearings $25.00
Centaur CT3A2 100 Sleeve bearings, 15 Walls 16.90
Mark tV Muffin 100 Very popular 12.05
Wh isper 65 Super quiet, 6 Watts 12.05
Sprite 35 3VI " -square, 11 Walls 14.95
Spartan 110 Military, stainless steel BB 45.50 -Feather 270 SS BB 36.65 ~O"-l'OLAII' ltD

CAPACITOII

Saucer 280 SS BB 70.40 ...0 ..'

Caravel 575 BB 29.70
Tarzan 350 BB 46.65

your p urc hase for dented
o r bent blades, and al so
spin the blades a bit to
make sure they turn very
freely.

l et me em phas ize at the
o utset that you don't need
mu ch in the way of efm to
cool an a lready well-de
signed rig. The important
o pera t ing fac tor to con-
sider is the noise generated
by the mec ha nical beast.
The key to quiet success is
a slow mo tor speed. For ex
ample, I put a litt le 5o-cfm
Pa motor 4800A (very qu ie t)
o n top of a normally frying
ho t 17-tu be Pol ycomm 2
me ter rig, and t he trans
ce iver ran ice-cool there
afte r.

So, pick a fan which
doe sn't tak e much power
(therefore, it will be run
ning s lowe r) and which
doe sn 't have more than
about 75 cfm o r so of coo l
ing power . However, flea
markets a nd surp lus stores
often d on 't have fan s

Table 1. EG & G Rotron fans, with 1970 prices.

ha ve sq ua re o r c irc u la r
housings with a n " ins ide
o ut" motor- the shaft part
of the motor is the fa n hub
with the moving blades at
tached. They' re by fa r the
most popula r and usefu l
fans available to t he rad io
amateu r.

Almost a ll ha m rig s
today have a well-des igned
natu ral a ir vent ilation svs
te m c a ll ed " c o nve c t io n
coo li ng ." Th is s im p ly
means that the warm com
ponents in the rig heat up
the a ir nearby, caus ing it to
ri se and draw coo l air in
from th e bottom of the
case. This works grea t, but
the idea (a nd cooling ef
fec t) is tremend ously en
ha nced by plac ing a fan in
the right spot on o r by the
rig. The resu lt is a much
cooler ru nning o pera t ion.

Choosing a Fan
I've co m piled a list of

the most common fa ns
you' ll find at a swapfest o r
surplus sto re in Ta ble 1.
These are t he Rotron trade
mark name s, listing the
amount of a ir moved (in
cubic fee t per minute, or
cfrn], a nd some ve ry dated
1970 price s so that yo u can
get an idea o f their original
market value . O t he r fine
fa ns are made by Pamotor,
of West Ge rma ny, and the
Boxer fa n from IMe Mag·
net ics. Be su re to inspect

Photo C This Muffin fan sits o ver the finals and IS

mechanically damped by four felt feet.
Photo D_A friend's setup with the fan bouncing merrily o n
four pads of foam rubber.
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clunking around in your
ju nk box will work fine;
you need at least a 20Q-V
rating here. Don't use elec
t rolv tic s - they aren 't
made for pure e c work . If
you like to play with
numbers and simp le math,
it' s an easy matter to
ca lc ula te how much ca
pacitance you 'll want. You
need to know Ohm' s law,
the formula for ca pac it ive
re a ctanc e , how much
power your fan draws, and
how much vo ltage yo u
want it to run on. For me,
however, it's e as ier to slap
in a few microfarads and
see how fa st she goes.

Fig. 1 shows a simp le
sche matic of the fan and
capacitor; I've added a
switc h across the capacito r
so that you can zoom to
full speed when you want
to cool yourself off after a
hot day's work a t the rig.
Again , be su re to put the
capacitor and switc hes in a
well-insulated box so that
there's no cha nce of a
sho ck. Be careful when
yo u' re experimenting with
v a lu e s- t h e re's 120 V
floating around on your
co nnec tions.

Of course, if you have a
220-V fan, chances are it'll
run slow and quiet by sim
ply plugging it into 120 V.
Just add some felt or foam
padding to its mount, plop
it on top of the rig, and be
am azed how coo lly the sta
tion run s.

The accom pa nying pho
tos show evid ence of a
fri end's mania for collect
ing these wonderful fans.
Oddly, he never replaces
tubes or other co mponents
in his well-used equipment.
You'll have the same fan
tastic results when you
simp ly and easily coo l off
the overheated par ts in
your own ri g. •

References
1. Ele ctronic Buyer's News,
February 27, 1978, oo. 26ft.
Other articles on th e topic of
Muffin fan s have appeared in
Ham Radio , November, 1972,
and CO Magazine, May, 1966.

Quieting All That Coolness
As I mentioned above,

the number one require
ment for your fan is that it
run quietly . In fact , plenty
of air will circulate at the
minimum noise level when
the fan is running just a
littl e faster than the rpms
necessary to keep it going.
How do you accompli sh
thi s with an ordinary Muf
fin ?

There are two ways.
Fir st , y o u can put a
350-0hm power resi stor in
se ries with the fan , ex
perimenting wi th th e
va lues until it runs the way
you like . This, however,
generates heat- an advan
tage only if you have a co ld
basement shack and need
a footwarmer! You sho uld
be very ca reful to thor
oughly insulate the resistor
from the outside world lest
a shock hazard be crea ted.
Put it in a bakelite box with
vent holes-and no, you
don 't need another fan to
coo l the resistor.

The seco nd way is slight
ly more elegant, generating
no heat. Simply put a 1
to-t Ocuf (a ga in, ex peri
menting with the values)
non-polarized capacitor in
se ries with the fan . Those
old Pyranol non-polarized
metal -ca sed c apacitor s

them off to save space ),
and that the area beneath
the rig is kept as dust-free
as possible. A too-powerful
fan will suck dust and
debris into your transmit
ter's innards, and a mild
airflow is really a ll you
need to keep the radio coo l
and clean.

You can kill potential
mechanical vibration prob
lems by st ic k ing so m e
foam rubber tape or thick
felt under the fan . There's
no need for an a irtight co n
nection between fan and
case; just put so me thing
between them as a me
c h a n ic a ! d amp er. The
Pamotor I use has four fel t
pads glued to its underside,
o ne in each corner, which
work fin e.

REGISTRATION:
ADVANCE - $3.00

DOOR · $4.00

to place it on top of the rig
so that it a ids the natural
tendenc y of hot a ir to
move up and out. Don't try
to blow air through the
rig-just pull the hot stuff
up and away. This makes it
imperative that you keep
the radio elevated on its
mounting feet (don 't take

DilDE IlAllIO CIW pNlMJ

1180
/GutheoItenI DIvltIoft CDnwftlloft
fr IQCh Ie 9 Flal

TAOPICAlIllllll8OREE

1lc9W000T......
nu ".Rarld.

FOI AdditiOl'ial Infoomalion W.ila:
DADE RADIO CLUB. INC.

P.O. Bo" 350045 - Ri.e"ide Stillion
Mia mi, f lorid. 33135

FREE PARKING
INCLUDING OVERNIGHT SPACE
FOR COMPLETEL Y SELF-CONTAI NED RV',
ADVANCE R V SPACE RESERVATION 1$ RECOMMENDED

er tube-receiver, repl ace
the re ctifier tube with its
so lid-sta te equ iva lent (wit h
su it a b le dropp ing resis
tors), and put in an LM-380
audio Ie instead of those
push-puI16V6s.

When you mount the fa n
o n your tran smitter or
t ra nsce ive r, it' s a lways best

Photo E. The unclassy method of slowing down a fa st,
noisy fan, with power resistors. These two units need to be
mounted in a well-insulated box, or be repla ced b y a much
more elegant capacitor.
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Model76A
2+kw

Call
Toll-Free

Model 374
" No tune up"

1

.IJJ ~. r»J,,~~~~~••a. -----

Punch thru the QRM with E.T.O.

HOLIDAY
SPECIALS!

Call for low price quotes on ETO amplifiers.

SplIcl. 1
269.95

11 9 9 .9 5
5 19 .9 6
301UI5

3f1.95
1219.95
359.00
359.95

39.96
4 9 9 .9 5
299.95
8211.95

•

Kenwood R·820 Receiver
List $1099.00
Special $899.00

Panason ic R F-4900
General Coverage Receiver
List $549.95
Ours - $399.95

R_gul.
:2 Me'" non "" 299.00
H.F. nonOC. i f '.59.00
00_.1 Co.., tO ll"' Reco.".' 656.00
Syn.M....., .... n<l n. ,,, ~9.OD

P.dd~ 39,95
H.F . Trolloco i..., 1395 .00
2 Mo,.' Mobi l. 449.00
:2 Mo•• , Mob ,l. 439.95
Mic,o,,""n. 70.76
FM Mo bil. sas.ec
FM Mobil . 375.00
2 M.t., Red iO 799.96

KMt_odTV·602
'1"_ FT·901DM
'1"_ FRG.7000
T.mpo 5-1
Benclwr BV·1
D..uTR7IDR7
lCOM IC·2MA
Midl...cl1 3-51OA........
V... CDU·2!iOORK
K.nwood TR·7600
K.nwood T$·700sP

SPECIAL
$ 5<1 .95
7~.OO

109.\15
129.95
69.95
~.,

39,95
79'9.00

59.95
29.95

1.9.95
69.95

Dentron GLA·1000 Amplifier
List -$379.50 Only $299.95

REGULAR
$ &9.91$

8 69.00
1511.9 5
180 .00
100.00
7.,00
49.95

995.00
7{1.116

U.95
I W .9 5
65.00

V HF W.rt.....,
1'1.1' . T ,.n""eI_
,"0_' 5u"ply 20Am"
A".." ". T un.,
Nol.. BI. n k..

Nol.. B I. " k. '

E " cod ln g Mlc .
2KW Lln_ Amp.

J,. Tu""
Th,u t he GIe_ Ant . nn.

Ant... " . Tu".'
S"..k.' w ith Audio flit....

..~--
T...·Tec _1544........'"
O.... MN~
Dr1Ib :MPNB
D NB
0. 1152&Em
Swan MKII
o.nll'OlI
A....li AH1111.3
D.mron MT·2000
Kenwood ."20

II

Telex Model 88
Headset only $49.95

•

NEW Kenwood R-1000
Receiver
List $499.95
Call for discount price

..... C58

Communications Center
443 N. 48th. Lincoln. Nebraska 68504 In Nebraska Call (4021466-8402

.". Reader S ervice-see page 259 91
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Jeff Dull/emaml KBUN
301 Susqllehanna Rd.
Rochester NY 14618

Are Repeaters Ripping Us Off]
- some thoughts about open access to

scarce frequencies

So met hing has always
bothered me about re

peaters. It's never been any
thi ng like hatred or even a
se rious gripe. I've o nly fe lt a
vague une a sine ss whe n
reading abo ut them, thin k
ing about t he m. o r, la tely.
when using one. It's as
though someth ing were not
qu ite right, and as hard as
I 've tried. I've never been
able to put my finger on it.

I came up in hamdom
from the Novice ranks using
junky eighteenth-hand gear,
and it was not until recently
that all those classy multi
hundred-dolla r FM portable
transceivers fe ll wit hin
reach . So it still strikes me
as odd that people will
earnestly ask, "QRZed the
f requency?" when no living
sou l is ca lling them on any
frequency. Each new coun
try has its own language, 1
guess, and I decided my un
easiness was o nly the
acclimatization lag time of
a stranger in a st range land.

The tales o f re pe ate r
wars and users'<igbts con-
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flicts in LA amused me. O ne
night while we slept, I sup
posed , the Cood Lord
t ipped America on its side
and a ll the loose nuts fell in
to southern California , No,
Ca lifo rn ia ns a re n' t a ny
cra nkier than the rest of us,
ju st no isier. If the y're
fight ing about someting in
LA, they' re probably fight
ing about it - more quietly
-everywhere e lse. My un
easiness re mained, getti ng
st ronger every time I heard
a new re peate r take to the
air.

Last fall I traveled east
with my brand-new syn
thesized portable, clicking
my way across the band on
those ma rve lou s magic
t humbwhee ls . Repeaters
were everyw he re , and I
ta lked o n qu ite a few. There
we re man y more which just
did n't seem to hear me , re
gard less of how close I was.
By the additional magic of
PL TM, they had shut them
selves off in a world of their
own, occupied by a few
dozen calls and no more .

My uneasiness got pretty in
tense listening to those un
re achab le mac hines, but I
figured it was just sou r
gra pes. My affab le, ra tional
side told me it takes a ll
kind s to make a world and
tha t there was plenty of
room for everybody .

O n a beaut iful hill in
Virginia, not far from Wash
ington DC, I chose a quiet
spot on the band and tried
to see if I could latch into
an appare nt tropospheric
duct an d make some
2-meter distance. No one
had spoken on that fr~

q uency since I had turned
on the rig (about twenty
minutes before), so I d id the
u nth in ka b le and ca lled
"CQ 2 meters." A "good 0 1'
boy" voice came back im
mediately and told me to
kindly get off his private
repeater input.

I'm used to 20 meters,
perhaps a litt le more than I
sho uld be. When somebody
says, "This frequency is in
use ," I apo logize and
sc ram. So, standing o n my

beautiful Vi rginia hilltop, I
apologized and scrammed.
It d idn't hit me unti l late
that ni ght, while in the
shower wit h a cold spray o n
my face, that my hilltop fre
quency had not been in use
fo r at least twenty minutes.
"Coo l off , Chief ," I told mv
self. "After all, it was his fre
quency ." His frequency?

like hell!
Suddenly , everythi ng

which had ever bothered
me about repeaters be·
came as clear as cocktail
ice. Ilaid hands on a license
manual and thumbed fran
tically until I found the
paragraph in the rules
whic h had eluded my think
mg:

97.63. Selection and
Use of Freque ncies.
(a) An amateur station
may transmit o n any
frequency within any
autho rized a mateu r
frequency band .

That seems pretty p la in
to me . Every ha m who
sweats his way into pos-



session of a li cense sha res
all frequencies permitted
hi s li cense c lass. Nobody
can stake out a point on the
rad io d ial a nd defe nd it
agai nst all come rs . "Iain't
legal, friends.

O ne outcome of Repeat
er Appreciation Day in LA
was the demonstration of
the fact that a re peater is an
extension of the repeater li
censee's hom e stat ion. The
only user with any rights is
th e re p e at er ow ne r.
Everybody e lse is a guest in
the man's shack, and the
owne r may set any rules for
guests which he desires.
This seems to incl ude limit
ing guests to whichever
group the owner desi res to
have use the mac hine . That
seems to make sense. After
all, he paid for the repeater,
and he keeps it runn ing.

So muc h fo r the machine
itself. But what about the
frequency? A great many
repeaters in urban areas
now operate twenty-fou r
hou rs a day . That means
that, in effect, o ne man's
ham station is sitt ing on a
pai r of freq uencies for what
may turn out to be yea rs,
with bre a ks fo r ma in
tenan ce only. If I did that
on 20 meters, they'd lock
me up and throw away the
key.

Of course, a repeate r's
carrier is not on at all times.
But every te n minutes, like
clockwork, comes the littl e
announcement of callsign,
location , loca l time, tem
peratu re, and Cod knows
what e lse. In the wee hours
of the morning, the repeater
may not be keyed up fo r
hours on end. But you can
bet that, should a fr iend
and I attempt to wo rk
simplex o n the repeater's in
pu t f requency on a ny
regular basis, a gang of DF
loa d ed station wagons
wou ld desce nd o n us, loop
antennas twirling, t hreaten
ing to beat the bo th of us to
marshmal low cream. The
ha m bands be long to all
hams- says so right o n the
label.

Th is pro b lem has n 't
ar isen until rece nt ly be
ca use , un t il re c en tl y ,
repeaters were something
of a novelty. They we re the
new kids on the band, one
here, one there, with lots of
room in between and no ob
jections from any of the m
to the ham who just wanted
to jump in and say hello .
The n the baby-boom babies
grew up, bought lcoms. and
started pl an t ing repe at
ers ac ross the band like so
many Jo hnny Appleseeds .
We now have wall-to-wa ll
repeate rs, with mo re hams
tha n all of the m can ha nd le.
Hams, I've fo und, are in
cred ibly courteous. If t hey
fi nd they're inte rfe ring with
someone , they' ll g ladly
slide up o r down the band.
But these days you can't
take o ne step o n 2 meters
without stubbing your toe
on so mebody-or-other's re
peater. Even more com
monly, those repeate rs are
closed to the gene ra l ham
ming publ ic. Do we have a
prob lem? We sure do !

I n o w see t he LA
users-rights craz ies in an
entirely new light. O ut in
the State of Excess, wi th
mo re o f everyth ing pe r
square inch tha n anywhere
e lse, free space on the
2-meter band is probably
pretty scarce. I have a
hunch that t he screamers
are motivated by a feeling,
just beneath the surface of
rational exp ress ion, that t he
people who operate re peat
e rs owe them something for
t he ai rs pace t hat t he
repeaters take up.

In this new world of scar
city, nobody gets anyt hi ng
for noth ing. We ham s oc
cupy our little sliver of
God 's good frequency spec
trum because we provide
f ree com m unication in
t imes of nationa l and inter
nationa l need . Have you
forgotten that a lready ? You
shouldn 't, because it's t he
only card we ho ld among
the high rollers at WARe. A
rep e a t er ca nno t slide
around the bands at will,

the way that a man with a
transceiver can . If a repeat
er effect ively monopolizes
a pai r o f fr equen ci e s,
whe re's t he just ificat ion?

At t he present time, the re
isn't any. A repeater is an
extension of a ham's private
stat io n, to do with as he
pleases. My reading of the
rules is pretty plain: A fre
quency pa ir is no man's
own. If re peaters are to con
t inue to sit o n increasingl y
scarce frequencies, they
must do what all the rest of
us do for our country and
our wor ld - provide a se r
vice.

If a visiting ham slides in
to town and gets lost , he
can key up a re peater and
ask d irec tio ns, r igh t ?
Maybe, maybe not. [f some
d runk plows into him, he
can key hi s HT and summon
an a mbulance o n a repeat
er. righ t? Well , maybe . . .if
he has the right PL Ot her
wise, he'll just have to li sten
to the locals jaw about how
soon they'll re ach the work
QT H w hi le t he dr u n k
bleeds to death.

Rendering a worthwhi le
se rvice may be no more
complicated t han keeping a
repeate r open to a ll in
coming ca rriers, regard less
of whe the r the incoming
station is a cl ub member,
fi nanci al contr ibuto r. o r
somebody nobody has ever
heard of.

[ can already hea r the
gnas hing teeth of repeater
operators wonderi ng how

t hey ' ll s u p po r t t heir
machines if people aren' t
required to support the m.
Well, when I decided I
wa nted a t ra nsce ive r, 1
saved my nickel s and dimes
until I got o ne . I did it
because 1 wanted to . If a
repeater club can't rake in
enough voluntary sup port
to keep its repeater run
ning, maybe that repeater
should be run in a less
expensive location, o r with
redu ced power, o r without
autopatch. Or maybe not at
all. Doe s anyone e lse get
the impression that the re
may be a few too many re
peaters fl oating around?

Certa inly, I see no jus
tification at a ll for closed
repeaters. They provide a
service to o nly those few
who are requ ired to pay
financial support, and st ill
deny use of the frequen cy
to li censed ham s who do
no t want to use the repeat
er. This is a double violat ion
o f t he rul e s that really
o ught to be looked at a lit
tle more closely. The users
of repeaters have no ri ghts
to the mac hine, bu t t hey do
have a right to an equa l
crack at the airspace. Or,
perhaps, o n the othe r hand,
if the repe ater keeps a ll
rights to the f req ue ncy ,
then all hams deserve an
eq ual c rack at t he machine .
Does a nyo ne agree? It's
something we should ta lk
about befo re we a ll be
come st range rs o n 2 meters,
shouting va inly at repeaters
which choose to hear only
thei r favored few.•
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My TRS-80 Is Here
.. . Now What?

- first steps •m programming your computer

Allan S. Joffe WJKBM
1005 Twilling Rood
Dresher PA 19015

YO U unpacked t he la rge
box, examined the con

tents , and ca refully plugged
it all together .. . and it
works . By now, you have
read the excellent book
that comes with the TR5-80
or, if yo u are lucky enough
to have level II BASIC, then
you had two books to read
.. . and digest.

The nicest th ing for any
beg inning programmer is
no d iffe rent from the nicest
t hing for t he beginni ng
ham: a starting point to get
from the supe rregene ra tive
receiver to the superhetero
dyne. Both problems relate
in this fashion . A complex
radio is really nothing more
than a co llect ion of proper
ly associated simple cir
cui ts which make up the
w hole . A whipper-doc
dingbust-golly-gee com
puter program is more of
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the sa me. The trick is to
grab a firm hold of the
elements from a simple
starting point.

For purposes of illustra
t ion, I have chosen to work
over a nice prog ram in the
TRS-80 level I BASIC book
which sets forth a 24-hour
clock program.

Taken verbatim from the
book:
10 CLS
20 PR INT AT 407 " H M S "•
J() FOR H = 010 23

40 FORM = 010 59
50 fO R 5 = 0 TO 59
60 PRINT AT 470, H, -r ;M ; ":" ;$

70 FOR N = 1 TO 500: N EXT N

60 NEXT 5

90 NEXT M

100 NEXT H

When entering this pro
gram and running it, you
see the hours. minutes. and
seconds start to count from
0:00.

With this much as our
start ing point, we can oper
ate upon the ba sic program
a bit at a time, so we do not
byte off so much that we
eschew it .

like any se nsible person,
if you bought a timepiece
at the local emporium, got
it home and found you had
no way to se t the tim e, you
could rightly work up a bit
of indignation. Well. thi s
clock so fa r is in t hat fix, but
you can program it into
practicality with the fol 
lowing few steps . Remem
ber, we a re listing new o r
revised lines to the fun
damental program as we
go

52 X==X +1

54 IF X == 1 THEN 110

72 CLS
105 COl O 30
110 INPUT H,M5

120 COTO 60

Now if you enter the pro
gram and run it, a header
will appear as before, but
this time there will be a 'T'
showi ng along with the
header. The computer is
saying, tell me what time
you want me to sta rt count
ing from. You enter the re
quested informat ion by typ
ing 3,0,0, which could be

three am o r three pm, de
pending o n your life-style .
Now when yo u hit ENTER,
the cl ock sta rts keeping
time from the entered data.
You have added a knob to
"se t t he hands."

What the whole process
really amounts to is educa
tional se lf-he lp. Working a
bit at a time to alter pro
grams means you will mas
ter the skill of program
ming . Afte r a ll, you did not
buy the mach ine to use
so rne o ne"s c a n ned pro
grams for the shee r thrill of
getting typing practice.

So much for the phi los
ophy. How about another
small change? This time,
let's humanize the program
by cha nging it from a 24
hour clock to the usual
12-hour va rie ty. This takes
one more change to the
program. line 30 now be
co mes:
30 FOR H == 1 TO 12

You probably are not too
happy with that vertica l
string of ze roes in the ortg
ina l program or any st ray
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zero on the left side of the
screen. We can de-zero the
disp lay by changing the
contents of two lines in the
program, name ly lines 20
and 60. They now become:
20 PR INT " H M S"
60 PRINT H ; ":" ;M; ":" ; S

Now t hat we have de
zeroed the display, just a
word about clock acc uracy ,
The book suggests the num
ber 500 in the t iming loo p in
line 70. With t he particula r
machine I had before me,
300 seemed to give a coun
trv-fai r minute.

So fa r, we have a rather
conventiona l clock whic h,
without too much effort,
can be turned into a con
vent iona l down-count ing
timer. Wit h t hese changes,
you have a timer that sta rts
from a predeterm ined sta rt
ing time of your choice,
starts counti ng at the push
of a button, and sto ps
counting when it reaches
zero.

These a re the program

changes to make the timer:
30 FOR H = 11 TOO STEP -l

40 FOR M = 59TQO STEP -1

so FOR S = 59 TQOSTE P - 1

105 END
The firs t th ree lin e s

shown here re verse t he
o rder of counting fro m up,
as needed for the regula r
clock , to down as desired
for the advert ised down
counte r, The fina l change
(line 105) makes the counte r
stop when the count has
wound down to zero .

Small programs like this
may not have the oomph of
Lunar Lander or Star Trek
but they lend themselves to
p iece-bv-piece man ip u la
tion o n a somewhat in
tu itive basis. (Readi ng the
book s that came with your
computer also helps.I This
is o ne way t o achieve
fam ili a rity wit h t he pro
gra mmi ng language that
you must maste r if your
computer is going to be
more than a la rge, expen
sive paperweight, •
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Teaching Your Micro to Count
- two methods for adding counter capability

to your 6502 machine

Sam Creason K6EW
1940 Arlington Ave.
Fuller/on CA 92635

Fig. 1. Pin connections of
4518 dual BCD counter.
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O ne of th e handier
pieces of test equip

ment for digita l ci rcui ts is
a counter. If it's used to
t roub leshoot or design sys
t em s w hich involve a
microprocessor (~P), it need
not be expensive, since i t
need no t count at a rate
faste r than a few MHz .
Then, too, if it ' s used w ith
an al ready-ex isting I-'P
system, it is simple to con
st ruct, since the /-IP system
can replace some of the
ha rd-w ired logic t hat is
norma l ly requi red .

0000 to Q4QlQIQ, =0001 .
As lo ng as we hold the
ENABLE input high. each
succ ess iv e l o w - t o- h i g h
t ransition advances the
count by one until a count
of nine (1001) is reached .
The next transition return s
the count to 0000. Similar
ly, if we hold t he CLOCK
input low and apply a high
to-low t ran sition to the
ENA BLE input, the count
wi ll advance.

If we want to determine
the f undamental f requen
cy of a square wave, and
we know that it's between
o ne and nine Hz, we can
make at least an approx
imate measurem ent by ap
ply ing t he square wave to
the ENABLE input and car
ry ing out the following se
quence of operation s:
1. Ta ke CLOCK input high.
2. Reset counter.
3. Ta ke CLOCK input low
fo r one second.
4. Ta ke CLOCK input high.
At the end of this se
que nce. the count i s
numeri cally equal to the
f requency of the square
wave in Hz, give o r take a
Hz.

'NPUT C' O" (;

~f,o-lH-oU'PUT

The Counter IC

The pri ncipal compo
nen t of o ur first counter is
t he 451 8 dual BCD count
er. It s pi n connections are
shown in Fig. 1. As i t s name
impl ies, t here are two in
dependent BCD counters
with in the Ie. There is no
pa rt icular significance to
the design ations " 1" and
" 2" in t he figu re .

Eac h counte r ha s a
RE SET in put. App ly ing a
high level to th is inpu t
fo rces outputs o., Q 2' QlI
and Q4 to O. App ly ing a
high level to the ENABLE
input and a low-to-h igh
transit ion to the CLOCK in
p u t t hen adva nces t he
count from Q4QlQ 2Q l =

Fig. 3. Conditioning circuit

later, t he convent ional im
plementation produces a
m o re versat i le counter, so
we' ll cons ider it fi rst.

a, a, a, 01
0 0 0 0
0 0 0 1

0 0 1 0
0 0 1 1

0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1

Fig. 2. Response of counter
to square wave.

In the context of a /-lP
system, we ca n imp lement
a counter in more than one
way. The firs t is straight
fo rward, i nv ol ving ICs
which do the counting. The
second way is also straig ht
forwa rd, but rathe r uncon
ventional. The implemen
tation consists almost en
tirely of a prog ram, and we
need add li ttl e or no hard 
ware at all to o ur system.
By compari ng the two im
p le ment at ions. we ca n
learn a li ttl e about replac
ing hardware w ith sof tware
and see what trade-off is in
vo lved. Our primary goal ,
though. is simply to add a
useful piece of eq uipment
to our system. As we' l l see

£SET

NOBLE

LOC_

,
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~;
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Fig. 5. Block diagram of coun ter.

r
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the unknown waveform
has a f requency of, say, 10
Hz? If we use a Yz -H z
square wave as the time
base, then 10 counts will
be accumulated at a t ime,
and ou r measurement will
be accurate to only one
part in ten. For many pur
po ses, t hat 's adequate.
How ever, if we want to
count long enough to take
full advant age of our
cou nte r, we' ll have to use
a 1/200OQ...Hz squa re w ave
as the timebase. O f course,
that means that the count
er will count for about fi ve
and one-half hours at a
time !

There is a bet ter w ay,
and it involves using the
unknown waveform as the
timebase while the count
er cou nts cycles of a
waveform for which the
frequency is known. For
exam ple, i f the known fre
quency is 1 MH z, and a
count of, say, 97,350 ac
cum u lates during one " on
period" while using the
unknown waveform as t he
timebase, then t he " on
perio d" is 97,350 m icro-

INPUT

Fig. 4. Effect of condition ing circuit.

OuT P uT ~

Measuring a Period

We've seen t hat measur
ing a rel ati vel y high-fre
quency w aveform isn't all
t hat d iffi cult, b ut w hat if

ten if we use a 5-H z square
wave as a timebase, since
suc h a square wave is low
f or only a tenth o f a sec
ond at a time. During that
t ime, a 9.99999-M Hz wave
form will produce a count
of 999999, w hich our dis
play can accom modate. In
th is case, the count is nu
merical ly equal to the fre
quency in H z/1 0 .

Sinc e the CMOS count
ers w hic h we'll use can't
be to ggl ed faster t han
about 2-3 MH z (when a
5-volt power sup p ly is
used), we have no im
me dia te n eed f or a
t imebase w hic h is higher in
frequency t han 5 Hz.

A t thi s point, then, we
have in hand the necessary
ingredients to make mea
surements o f frequency .
Before we turn our atten
ti on to the hardware itsel f ,
however , let's consid er
one additional topic.

< " " " " ", , , , , ,
N"N~~~ -,
AvE FOR'" ,

"' 0 2 0J O' 010'0'0 ' o , o> ~Jo ' 0 1 0 '0' 0 ' 0 ; 0'"' 0' " 0'0 '0'
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disable counte rs so that
we know how much t ime
was spent accum ula t ing a
par ticular count. That is,
we need a timebase. A
Yz -Hz square wave is a
reasonable c ho ice, since
it's high fo r one second,
low fo r one second, and so
on. If we app ly such a
square wave to the CLOCK
inpu t o f the f irst cou nter
and app ly the w aveform
w hic h w e want to measure
to t he EN ABLE inpu t, the
f irst counter wi ll count f or
one second, stop count ing
for one second , and so on.
Since t he first counter
won 't ge ne rate ca r r ies
when it's not cou nt ing, the
f ive remaining counte rs
wi l l count and stop also.
To make a mea surement,
we let the counters count
for one second and then
process and d isp lay the
count dur ing the next sec
ond.

If we use a Vi-Hz square
wave as a timebase, t he
co u nt wh ic h i s a c 
c u m u lat ed d u r ing o ne
c o u n t i n g p eri o d i s
nu merically equa l to t he
frequency in Hz of the
unknown wavefo rm . Since
ou r counte r has six d igi ts,
999 ,999 Hz is t he highest
frequency w hich it can
measure under t hese con
d itions. We can extend
t hat range by a f actor of

"•

Measuring a Frequency
The Hmebase

At thi s point we have a
mu lt i-d ig it counter, but we
need a w ay to enable o r

A Multi-Digit Counter

To make useful measure
ments, we very o ften need a
counter whi ch can count
beyond nine. Fo r thi s, we
can use the output of one
counter to drive an input of
a second coun ter, and so
on. Since t he digital d isplay
of my system has six digits, I
used a total of six counters
(t hree 451 8s).

A lternat ively, we cou ld
accomp l ish the same thing
by app lying t he square
wave to the CLO CK input,
taking t he ENABLE input
low, reset t ing t he counters,
and ta k ing the ENA BLE in
put high for one second.

Although t he waveform
w hich we want to measure
can be app l ied to eithe r
the CLOCK or the ENABLE
input of t he first cou nte r,
we have to be care fu l
about the way in w hich we
in terconnect t he remain
ing cou nters. As successive
cycl es of t he waveform
toggle the first counte r,
the outputs o f that counter
change as show n in Fig. 2.
Each t ime the c o unt
changes from 9 to 0, the
next counter shou ld be
toggled once . That is, as
the count in a pa rticu lar
counter goes from 9 to 0,
that counter should gen
erate a carry fo r t he next
counter. For thi s purpose,
we can use t he Q. ou t put
of the counter . As t he
count goes from 9 to 0,
t hat output makes a high
to-low transit ion. Thu s, we
need only t ie t he Q. out
put of t he f irst counter to
t he ENABLE input of the
second counter, and t ie
the CLOCK input of the
sec o n d c o u n t e r pe r 
manent ly low . W e can add
as ma ny more counters as
we l ike, in a sim i lar way.

105 I)dl



Fig. 6. Timebase for counter. No te: Ground reset terminals of 45185 (pins 7 and 15).

A Block Diagram
At this po int, we can

rou gh o ut a blo ck d iagra m
of at least par t of our
counter, as show n in Fig. 5.

The u nknown wavefo rm
is applied to a divide-by
two circu it which, in turn ,
drives the fir st of six BC D
counte rs (each is ha lf of a
4018). A SOD-k Hz crystal os
ci l lato r g e ne rates t he
tirnebase . It d rives the first
of six BCD counters (eac h
is half of a 4018). Since
each cou nte r counts to
nine a nd ge nerates a ca rry,
we can view each as a
div ide-by-ten circuit as
we ll as a counter.

The lowest avai lable fre
q ue ncy which is avail abl e
from the time base is 0.5
Hz. A littl e arithmetic will
show that, in this case, that
va lue will produce a count
which is nume ri cally equa l
to half the frequency in Hz
o f the wavefo rm- b u t
we 'll soon remedy that. A
o ne-o f-e ig h t se lecto r
passe s the se lected time
base o n to the input of a
div ide-by-two c irc u it. In
turn, t hat c irc uit drives t he
CLOCK input of the fi rst
counte r, a nd ou r problem
is remedied.

We could use a 2sD-kHz
crysta l and di spen se with
the divide-by-two circu it,
but 500-k Hz crystals a re
less expe nsive, a nd the fli p
flop IC which we' ll use
(4013) conta ins two flip
flops.

The Interface
To interface the counter

to a ~p system, we need fou r
input ports a nd an output
port. In additio n, we need a
pul se wh ich is simila r to a

Thus, if we ma ke the ci r
cu it a permanent part of
o ur counte r, we must ta ke
this into account. An easy
way to do t his is to halve
the frequency of the con
ve nt iona l timebase so tha t
the tirnebase is high fo r
two (or 0.2) seconds and
low for t he same amoun t
of t ime .

•

,

high for one period of the
unknown waveform, low
for the same amou nt of
tim e, and so on . That is,
the derived waveform has
a 50% duty cyc le a nd we
c an measure its peri od
easily .

The seco nd problem
which rema ins is one that
we won't consider furth er
at thi s time. It's sim ply that
once we've measured the
period of a waveform, we
mu st compute the re
ciprocal of that number in
o rde r to determine the fre
quency of the waveform.
Those with a float ing-point
package in the softwa re of
the ir system will have no
problem doing this.

Finally, we sho uld note
that the circuit in Fi g. 3
produces only one high-to
low transition at its outp ut
for every two low-to-high
transitions at its inpu t. In
effect, it divides the un
known frequency by two .

have a 50% duty cycl e .
The problem is that unless
we know the percent duty
cycle of such a waveform,
we can't make an accurate
meas urement of its period.
A so lut io n to the problem
is to app ly the unknown
waveform to t he circuit
wh ich is shown in Fig. 3.

The unknown waveform
is appl ied to the CLOCK in
put of a type 0 flip-flop.
Thus, each t ime the wave
form undergoes a low-to
high t rans ition , it triggers
the flip-f lop. This transfers
to the Q o utput whatever
leve l is present at the 0 in
put when t he t rans ition oc
curs . Thus, since the Q out
put is applied to the D in
put, the Q output will
change st a te in response to
ea ch tran sit ion . Thi s
behavior is summarized in
Fig. 4.

What 's important for
our purpose is that we
have a waveform which is
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seconds. (The duration of
one cycle of a 1-MHz
waveform is one mlc rosec
ond.) Since 97,350 mi cro
seconds is 0.097350 sec
onds, the unknown wave
form must have been high
for 0 .097350 second s.
Assuming that it's low for
the sa me amount of time
that it's high, then the
period of one cycle of the
waveform is two times
0.097350, or 0 .19470 sec
onds . Thus , its frequency is
1/0.1947, 0 ' 5.1361 Hz. By
using the mod ified tech
niq ue, we've made a mea
surement which is quite
accurate, and done so in
less than a second .

Two prob lems remai n,
however. First , th is tech
nique measures t he time
du ring which t he unknown
waveform is high . How
ever, not all waveforms are
high for the same amount
of time that they're low.
That is, not a ll waveforms
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The ti me base shou ld be
c he cke d out first. If the
osci llator does no t start
rei iabl y when powe r is ap
plied , t he va lues of one or
more pass ive com ponents
sho u ld be va rie d slig htl y .
W ith the osci lla tor work
ing, we then c heck the
74C1 51 se lec to r. W rit ing a
num be r from 000 throu gh
111 to its add ress inp u ts
sho u ld t ie th e o ut put o f t he
se lec to r to the des ign a ted
o ne of its se ve n inputs. We
then a d d the 4518s to c o m
ple te th e timebase . W hen
t hat' s d o ne , writing a 000
to t he add ress input s
shou ld produce a 0 .25-Hz
squa re wave a t the o utput
of t he 401 3. Tha t frequen
c y is low e nough to be
o b serve d w ith a lo gi c
probe .

W hen t he ti mebase is
wo rk ing properly, we can
use it to c he ck the counte r
ICs . To do t his, we tem
porar il y remo ve th e 401 3
from its socket. We t hen

H ' .
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Fig. 8(a). Partia l schematic o f interface to BMPS.

The rern atr ung pul se is
co m ple me nte d and used to
reset the counters . W he n
we want to re set t he count
e rs, we use a STA, STX, or
STY inst ruction in th e pro
gram . No port ex ists w hich
w ill a c cept the o perand of
t he instru c ti on , b u t t he
p ulse is ge ne ra ted . The a d
dre ss o f eac h RE AD a nd
W RIT E s igna l is as sho w n in
Fig. 8Ia).

A c irc uit which provides
th e I/O ports is show n in
Fi g . 8Ib). A la tc h (4042) an d
so lid-s ta te sw itc hes (401 6 )
a re used as describe d in
Re fere nce 1 .

Construction
The fo il sid e of t he PC

board a nd t he com pone nt
la yo u t a re sho wn in Figs. 9
a nd 10, respe cti vel y. Those
who will not use the count
e r w it h the bas ic BMPS
may prefer a more com
pact layo ut w hic h does no t
incl ude the unn e ce ssary
portion of t he I/O c irc u it.

Q'" 0)
" ' ,I TO T1"'E BA SE OaaRESS I NPUT. err s A S INa, CATEa

" '

40 0 2

LO W'ORO ER COU NTS

Fig. 8rb). Part ial schema tic of interface to BMPS.

TO OATA BUS. _
BllS AS ' NOICATEa 6 1

~
eRO'" OATA BUS. B ITS
AS INa'C AHa

0 1 0' OH '

Using the Cou nter With the
BMPS

The cou nte r was orig
inall y designe d for us e w it h
a beg in ner ' s mic ro p ro
cesso r sy stem based o n
t he 6502 !J.P. That system is
described in de ta il e lse
w here .1 Those w ho ha ve
b uilt suc h a sys te m ma y
use the counte r by add ing
t he in t e rface w hi c h is
sho w n in Fig. 8. (Of cou rse ,
t he in terfa c e is no t needed
if the bu ilder has expande d
the basic BMPS to prov ide
a dd it io na l I/O pa rts.) Those
who will use the cou nte r
wi th othe r t han t he basic
BMPS sho uld ignore the
ne xt tw o pa ra grap hs.

A circ u it w hic h pro vides
the ne ce ssary c o ntro l s ig
na ls is show n in Fig . 8(a). It
cons ists of a 4514 decode r,
a 4011 q ua d two-input
NAN D gate , and a 4081
qu ad two-in pu t AN D gate .
Add ress li ne s Ao, A I, A2,

A u , a nd A lS a re a p plie d to
t he inpu ts of t he 4514. Fo ur
READ signal s a re genera
ted by ANDi ng t he R/W
line w it h o u t pu ts of the
4514. Tw o pu lses a re gener
a ted by NAN Ding the ~ l

line w it h othe r o utp u ts of
the 451 4. One o f these is a
W RIT E pu lse of t he so rt
which we've use d befo re.

c irc u it. The o utpu t of t ha t
c ircuit d rives the ENA BLE
inp ut o f t he fi rst of a c ha in
of th ree 4518 d ua l BCD
co unte rs.

W RITE pulse, to reset the
counte rs. Suc h a pu lse can
be generated by using one
line o f a seco nd o ut pu t
port. Writ ing 0-1-0 onto th e
line p roduces a posit ive
goi ng pulse .

Thre e of the inp ut ports
are used to read the co n
te n ts of t he cou nters. The
fourth is used to monito r
the sta tes of the CLOCK
a nd ENAB LE inputs of t he
first c o un te r. Dependi ng
o n wh ic h countin g tech
nique is used (frequ e ncy or
period), the sta te of o ne o r
the othe r o f t he inp uts in
dica tes whether o r not the
co unte rs a re c o unt ing.

The o utpu t port is used
to ap ply a num ber to t he
a dd ress inputs of t he o ne
of-e ig ht se lec to r, to c hoose
t he ti me base .

The Timebase
T h e c i rc u i t of t h e

ti me base is show n in Fig. 6 .
Two gate s from a 4001

quad two-input NOR IC, a
500-kH z c rys ta l, a nd a few
passive components mak e
up the tirnebase gene rato r,
The o u tpu t o f the osc il la
tor d rive s a c ha in of three
4518 du a l BCD counte r
I( s. The o utpu ts o f the six
cou nte rs a re app lied to the
DATA inputs of a 74( 151
one -of -eig ht se le c t o r .
Dependi ng o n the num be r
wh ich is app lied to the AD
D R ESS in p u t s o f t he
74C151, a part ic u la r time
base is passed o n to the
co unte rs v ia a d ivide-by
two ci rcuit.

The Counter
T he c i rc u i t o f t h e

counte rs is sho w n in Fig . 7 .
The unknown w aveform is
app lied to t he inpu t of a
4001 NO R gate whic h acts
as a buffer. (Good pra ctice
d icta tes t hat lin e s w hich
o rig ina te o ff the board
sho u ld not be conne cted
direc t ly to t he CLOCK in
put of a fli p-fl op, in t he in
terest o f immuni t y to
noi se .) The NO R ga te

- d rive s ha lf o f a 401 3 type-D
ffip-f lop fC w hic h is c o n
figu red as a di v ide-by-two



connect the output of the input of the fi rst counter put of that same counter. timebase toggles the chain
time base to the ENABLE and ground the CLOCK in- The net result is that the of six counters . Those using

06

I

o· •••••••
I

Fig. 9. Foil side of printed circuit board for counter. Install crystal socket on this side. Install a 0.1 ~F disc ceramic
capacitor across power pins of each 45189 and 4013.
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the basic BMPS shou ld
load the program which is
shown in Fig. 11 and moni-

tor output port 8200. In this
way, the outputs of any
one of the pai rs of counters

can be observed. Others
can c heck the outputs of
the counte rs with a logic

probe . Finall y, we restore
the 4013 and disconnect a ll
tempora ry connections.
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Fig. 11. Program to test hardwa re, using the BM PS. Note: In
FF£6, X = 0, 1, o r 2, depending on wh ich register is to be
examined.

Fig. 12. Method to capture,
proce s s , and displa y
counts.
[f;j
:.m 110

A Counter Program

At th is po int, the ha rd
ware is co m pl e te a nd
checked o ut. We can se
lec t the frequency of the
timebase, read the o utputs
of the cou nte rs, and rese t
the counters, We'll now ex
amine a program which
will perform these func
t io ns in the proper se
que nce to prod uce a usefu l
counte r. A block di agram
is shown in Fi g. 12.

The first step is se lection
of a timebase. Nothing of
significance ha ppe ns then
unti l the o utput of the
timeba se is fir st lo w
(co unte rs counti ng) and
then high (counters no t
count ing). We t hen re ad
and rese t the counter s.
Once t his happen s, we
have in memory th ree
eight-bit numbe rs whi ch
represent the cou nts that
were accumulated by the
six co unte rs. Each e ight-bit
number consists of a pair
of BCD numbers " side by
s id e ." Ac cordingly. the
next o rder of business is to
" unpack" the numbers so
that each BCD number is in

location
FFEO

1
2
3
4
5
8
7
8
9
A
B
C
o
•
F

FO
1

C
o
•
F

\ $''''' )

I
$""0','.., ....

" ~" .., ••n
'~v
".

" .." .., un",'"•pu
., . D CDu. ',
.,DO, .... ..

I
~U,.....
"....c.
c""'..,.

I
• •••¥....... D."

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

Do.....'

"""."

Instruction
LDA TBASE

STA 4007

l OOP LDA 4QOX

STA 8200

JMP LOOP

Contents
AD
FF
FF
80
07
40
AD
OX
40
80
00
82
4C
' 8
FF

FO
FF

F8

the fo u r lower-ord er b its of
its own ind ivid ua l location
in me mory. We then reset
to 0 the fo ur higher-orde r
bits (unused) of each word,
translate the BCD numbe rs
into the correct represe nta
tions fo r the digita l d isplay,
and display the results. The
enti re proces s is then
repeated .

A program which will do
what we've been talk ing
about is shown in Fig. 13.
It's written for the BMPS,
but s inc e 110 addre ss
ass ignments are gi ven.
modifying it for any 6502
system should be no prob
lem.

The o pe ra tor must load
into location FFFF the
number which represents
the desired timebase . (O nly
the three lower-order bits
are used .) The instructions
which lie between FF80
and FFBF read the number
in locat ion FFFF, sto re it in
the 4042 latch (thus selec t
ing the timebase) and delay
fu rther execut ion of the
program un t il t he t imebase
has gone low and t hen
high.

When the t imebase has
gone high, a count has
been accumulated and the
cou nte rs ha ve s topped
cou nt ing . Accordi ngly, the
inst ructions wh ich lie be
twee n FF90 and FF9C read
the c o u nte rs, sto re the
re sul ts in lo cations 0002,
0001 and ,OOסס and re se t
t he co unters in anti cipa
tion of the next count. At
t his poi nt , t he counts are
sto red as shown in Fig.
14(a), and they must be
transformed fo r d isp lay as
shown in Fig. 14(b).

The first step in the pro
cess is to unpack the BCD
d igits . The ins t ruc t io ns
which lie between FFAO
and FFBS accomplish this.
The XR and YR are each se t
to O. A OOOO-based, YR
indexed LOA and a
0003-based. XR-indexed
STA are then performed.
The contents of the AC R
a re shifted right four
places, the XR is increment-

ed. and a 0003-based, XR
indexed STA is performed .
At this po int, the least
significant count (in the
for m of a BCD num ber be
tween 0 and 9) occupies
t he fo ur le ss-sign if ic a nt
bits of location 0003. The
next mo re- signifi can t
count occupies a simi lar
posi t ion in location 0004 .
Of course, the next more
signi fica nt count al so oc
c u pies the four mor e
higher bits of location 0003
as well , but this is of no
consequence. After three
traverses of the loop, the
co unts occupy the loca
t ions wh ich are shown in
Fig. 14(c).

The instructions wh ich
lie between FFB9 and FFCE
accompli sh what remains:
to disp lay the counts . The
XR is se t to 5 in order to
process six c o u n ts . An
0003-based , XR -indexed
LOA is accompli shed , and
OF is ANOed with the con
tents of the ACR. This se ts
the fou r more-significant
bits of the number to 0, so
that o nly the desi red count
rema ins. The next ins truc
tion, TAY, transfe rs th e
count to the YR . An FFDO
based, YR- indexed LOA is
perform ed . S ince t he
seven-seg ment represe nta
t ions of the numbe rs from
0-9 a re sto red start ing at
location HOO, thi s places
t he repre senta t io n of the
co unt in the ACR .

The final ste p is to store
the rep rese nta t io n in the
app ro p riate di sp la y ele
ment. Since the add resses
of the display e lements
don't fall in the same o rde r
as the addresses of the
so urce locations, we use a
so m e w ha t ro undabout
method to accompl ish this.
A n FFDA-b ased . XR
indexed lOY is performed.
This places in the YR the
lea st-signifi cant he x
adecimal d igit of the ad
dress of the appropr iate
display element. Perform
ing a n BOOO-based, YR
indexed 5TA then accom
plishes what we desire .



Fig. 13. Program to implement counter. Note: In FFFO, X = 1 00

3, 4, 5, 6, 7, or 8, depending on wh ich register is to be ex- 2 FF

amined. In FFFF, X = 1, 2,3, 4,5, 6, or 7, depending o n 3 LOY OISPS,X 8C

which timebase is to be used. 4 DA
5 FF
6 STA 6OOO,Y 99

Location Instruction Contents 7 00

FF80 LOA FFFF AD 6 80, FF 9 DEX CA

2 FF A BPLLOOP2 '0
3 STA 4007 BD 8 EF

4 07 C SEC 3B

5 40 D BCS LOOK1 80

6 LOOKl LOA 4005 AD E 87

7 05 F
B 40 00 REPS 24

9 BMILOOKl 30
, 77

A F8 2 , C

8 LOOK2 LOA 4005 AD 3 15

C 05 4 47

D 40 5 B5

E BPLLOOK2 10 6 ...
F F8 7 37

90 LOX #2 A2 B 04

1 02 9 07

2 FETCH LOA 4002,X 8D A OISPS 06

3 02 8 05

4 40 C 01

5 STA OOOO,X 95 D 02

6 00 E 03

7 DEX CA F 04

B BPL FETCH 10 FFFO LOA OOOX AD

9 FB 1 OX

A STA 4006 BD 2 00

8 06 3 STA 8200 8D

C 40 4 00

D NOP EA 5 82

E NOP EA 6 JMP FF86 4C

F NOP EA 7 86

AD LOY #0 AO 8 FF

I 00 9
2 LOX #0 A2 A
3 00 8
4 LOOP1 LOA OOOO,Y 89 C 80

5 00 D FF

6 00 E
7 STA 0003,X 95 F FX

8 03
9 INX E8
A LSR 4A
8 LSR 4A Location Typo Contents

C LSR 4A ooסס memory counts 1,2

D LSR 4A 000' memory counts 3,4

E STA 0003. X 95 0002 memory counts 5,6

F 03 0003 memory count 1

80 INX E8 0004 memory count 2

1 INY C8 0005 memory count 3

2 CPY #3 CO 0006 memory count 4

3 03 0007 memory count 5

4 BNE LOOP1 00 0008 memory count 6

5 EE 4002 input port counts 1,2

8 NOP EA 4003 input port counts 3,4

7 NOP EA 4004 input port counts 5,6

8 NOP EA 4005 Input port control bits

9 LOX #5 A2 4006 output port reset

A 05 4007 output port t imebase

8 LOOP2 LOA 0003,X 85 8001 output port (display) count 3

C 03 8002 output port (display) count 4

D AND #F 29 8003 output port (display) count 5

E OF 8004 output port (display) count 6

F TAY A8 8005 output port (display) count 1

CO LOA REPS ,Y 89 8006 output port (display) count 2

111 IJdI



Fig. 14{b). Destination of counts.

Fig. 14(a). Location of coun ts in memory.

[

Most -Signif icant Count
0002 XXXX XXXX

0001 {XXXX XXXX}J Contents
0000 XXXX XXXX

teast-Stcnfucam Count

Least-Significant Count

technique with other sys
tems should be straight
forward .

The first step is to set the
6502 JJP to the decimal
mode. This means that in
any operation which in-

Location Instruct ion Contents
FF80 SED F6

1 START CLC 16
2 LOX #2 A2
3 02

• LOA #0 A9

5 00
6 LOOP1 $TA OOOO,X 95
7 00
8 DEX CA
9 BPL lOOP1 '0
A FB
B STA 8100 80
C 00
0 81
E LOOP2 LOA 9000 AD
F 00

90 90
1 BMILOOP2 30
2 FB
3 LOA /1:1 A9

• 01
5 AoC 0000 85
6 00
7 STA 0000 85
8 00
9 LOA IiO A9
A 00
B AoC 0001 65
C 01
0 STA 0001 85
E 01
F LOA #0 A9

AO 00
1 AoC 0002 65
2 02
3 STA 0002 85

• 02
5 LOA Aooo AD
6 00
7 AO
8 BPL AHEAD 10
9 08
A LOOP3 LOA 9000 AD
B 00
C 90
0 BPLLOOP3 10
E FB
F JMP LOOP2 4C

FFBO 8E, FF
2 AHEAD LOA OOOX A5
3 02

• STA 8200 80
5 00
6 82
7 JM P START 'C
8 8'
9 FF

Fig. 16. Program to imp lement a counter in software. Note:
In FFB2. X = O. 1. or 2. depending on which register is to be
examined.

the number of high-to-low
(or low-to-high) transitions
which the unknown wave
form makes while the timer
is "o n." What's involved in
the context of the BMPS is
shown in Fig. 15 . Using the

Location Counts

0008 6
0007 6 5
0006 •
0005 • 3
0004 2
0003 2 ,

limitation in speed. then
we can have a counter just
by using the system itself,
provided it has a timer and
a digital display. We can
write a program to
simulate the action of a
counter. The basic princi
pie involves using the timer
as a timebase and counting

( STUT )

Fig. 15. Software implemen
tation of counter function .

Fig . 14(c). Location of
counts after unpacking.
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contents
Most·Significant Count

location

800'
8003
8002
8001
BOO6
8005

Location

Doing It the Easy Way
The counter which we've

just discussed is a useful
and versatile addition to
almost any system . How
ever. if we can tolerate a

~ 112

Traversing the loop six
times stores all six counts .

The remaining instruc
tions (Ct.C, BCC) cause the
program to branch to loca
tion FF86, and the process
starts again . To change the
timebase requi res a reset.

The NOP instructions
whic h are located in FF9D
FF9F and FFB6-FFB8 serve
no useful purpose and may
be omitted. (Change the
operand of the BRANCH
inst ru c t ion at FFCD. if
done.) However, if either
set is replaced with JMP
FHO, the short program
which start s at FFFO wi ll
store a selected pa ir of
counts into the output port
which is loca ted a t 8200.
This is convenient when
checking out the program.

Finally, if measu rements
of period ra the r than fre
quency are to be made,
ASL instructions should be
inserted between LOOK1
LOA 4005 and BMI
LOOK1 . and between
LOOK2 LOA 4005 and BPL
LOOK2. so that the proper
bit is examined . Then, too,
BMI LOOK1 should be
changed to BPL LOOK1.
changed to 8MI LOOK2 . to
take into account the dif
ference in the way the bit s
must be interpreted
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volves an ADC or SSC in
st ruct ion, the jJP treats the
eight-bit numbers which
are invol ved as pairs of
BCD digits. The next step is
to clear the carry bit and
three locati ons (registers)
in the RAM. We designate
the locations as La, MID,
and HI to indicate which
pair of counts each holds.

W e begin counting by
start ing the timer . We then
check to see if the un
known waveform is low. If
so, we add 1 to La, a to
MID, and a to HI. (Add ing a
to a number adds the carry,
if any, from the next less
signif icant count.) If the
output of the timer is still
hi gh by thi s time, we wait
unt il the unknown wave
form goes high and then
low, and again modify the
regis ters as appropria t e.
The proces s is repeated
again and again until the
ou tput of the t imer goes
low. A t that t ime, we pro
cess the counts in exactly
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The world', mo" flon,."i, amaleu' ,hov.. ·
room' "ou gona 'u il 1o t>elie.e It! Rdio
Whol....l •. 20U Auburft A.ntl<, Columbu.
(;..1. JI906 . S61 ·7000,

Preston III
R"" \Ii 818Y Z. h.. ,he Largesl S",d of Ama ·
leu' Gear in lhe lnrermoun,ain ......" and lh.
Be'l Prices. Call m' fOf all you. ham need, .
Ro.. Dl>lrlbulllll. 78 So. St. I. , P~lon II)
8l16l .85!-lMJO.

the same way as if they had
come from the counte r
board.

Only a few connect ions
to the BMPS are neces sary
in o rder to implement the
counter. The WRITE pulse
for the out put port at loca
tion 8100 is used to sta rt
the timer, whil e the most
significant bit of the input
port at location Aooo is
used to monitor the output
of the timer. The unknown
waveform is ti ed to the
most-significant bit of the
input port at location 9000.

A program which will
provide the function of a
counte r is show n in Fig. 16.
Little co m ment is nec
essary, since it c los e ly
follows the flowchart.

The instructions which
lie between FF80 and FFB1
in thi s program perform
essentially the same tunc
tion as the instruction s
which li e between FF86
and FF9C in the previous
program . In each cas e, the

T ...rr... Haul ... I~
Your ham headquart,r< loea,ed in lhe heart of
lhe mid"·"l. Hoosier t:I«lronln. I... .. 4lB
M.adows Shoppilll (·.nler. P.O. Bo. lOllI ,
T.rr. H.ole IN 471W2 , !J8·145<>.

Ul11 ... ton MA
The ham 'lO,e of !'I.E. you can rely on , Ken
,,·ood . 1C0'>1. Wil,on. Ya..u. DenT,on. KLM
amp'. 8&\\.' ,wi,<h... & ",a{{meler<. Whi" ler
radar d.."",o... Bearear. Rellency. anlenn.. by
I-. " . n, Wil",n. f1 U' ller. GA M, ·TU.·( 'O M
Inc. Com monic. lions " U ...lrofti.., 67S (;rnl
Rd.. Rl , 119, 1.lltl'loII M~ 01460, 4116-3040 ,

Laurel MD
We 'lock I)rah, I<om. Ten -Te<:. Swan.
Tempo.lknlrOn. DSi. KPK . ...... il,on. Midland
"nd olhe". Call ",II free KOO--6~ ~-44M . Th.
Comm ( :enl", Inc.. I..orel Plaza. RI•. 198,"'0..1 MP 208 10,

51. Louis MO
E,perimenler ', parad;,,! Eleenonic and
m.d,anieal componenl' for compul" people.
a udio pwpl., ham,. robol builders peri.
menle". Open ,i, day, a ..ee k (;.l y tll'< _
I.onl... Corp.. tl2J-25 P.le Bl.d. , Sl. I.ouio
1'.10 UDO, 4!7-6]]6 .

Camden NJ
X-Band (& o, her '«quende.) Micro"' '''e
C"omponenr, & Equipm.n, . I.abo"lory Grad.
T" l I",",um. nl' . Power Supplie•. HX)()', in
"nd at all'im". BU" & SEL L aU popular
makes-H P. G R, FXR. ESI. Soren"n. Singer,
elc, I.«trollie R..... rch L.bo, 14!l ....ry A....
C. mden " J 08104. 541-4100.

cou nts are sto red in loca
tions 0000, 0001, and 0002 .
Thus, the portion of the
previous program which
processes and displ ay s the
cou nts c learly should be
usable with t his program,
although I've not t ried it.
The instructions which lie
between FFB2 and FFB9 in
the present program pro
vide a sim ple w ay to ex
am ine the contents of any
of the regi sters. All that 's
necessary is to monitor the
outp ut port at location
8200.

O nce we've im p lement
ed the counter in this way,
all we need do further is to
ad just the period of the
timer until it's some con
venient value, such as 1
second.

The price w e pay for do
ing it the ea sy w ay 
su bst i t u t i ng sof twa re fo r
hardware -i s a loss of
speed. In this case, the
time between low-to-high
transitions of t he unknown

~orlh Arlin~lon NJ
Colhn,. (jenera l Rad'o. Te,lfor"" He,,·I..1
Padard. Radio ,al.."er"c-e, Cash or trade
for 'ul><, Or Sear, 1«1 W!"'I'W. IK'O, I"C ,
10 ~h"ller ~..ftu• • "io , ~rlin~l"n "J Oml !
~'-4!46 .

S)'racus...-C...nlral NY
We deal. w, "ade. "'e discounr. we plea.. !
Ya..u. Ten-Te<:. Cu,hcrafl. Drak• . De" " on ,
Kl M. Midland , 8&W, ICOM . HYlla i" , S"·a".
Amcom. T.lco. Miralle. OSI <lc. Complele
2-"'ay ..r.ice ,hop! H.m-Bone R.dio (J)h.
Slereo R<t>alr SIIop) l206 t:n. Blvd. •"Sl,
Syr.eu.. "'.\' 1J214. 446·2166.

S)'racus...-Rcme-Uuca NY
f.atur;nll ' Ya"u. 1("0"1. Dra ke. Alia, . Den ·
Tron. Ten·Tee. S..·.n. T.mpo. KLM. Hy
G.in. ~lo , l . y . Wilson. Larsen. Mid la nd
Sou,h"e" Te<hnical Pro<!uc·l>. V"u "'on' , I><
d isappoinled wilh equipmenl/"'rvi". R.dio
World , On eida Cou nl) Airport_Tuminal
Buildin~. Oriskany .. \ ' 13424. l 17·16!!.

Phlla . PA/Camden NJ
Wa"gu ide & co..;al microwa.e compone",s
& equipm""l. Labo,alOry g,ade t..l inmu·
men!>. power .uppli... Buy, ..II & lrade all
pop"la, ma kes. HP, G R. FXR. ESi. Sore"'e",
Singer. etc. l ....lTonk R...,.reh La.... , 1423.'.rry A... , C.md.n ~J 08104, 541-4200.

Scranton PA
ICOM . Bird , Cu,hC..n, VH F Engineeri"g.
Anlenna Specialist., Barker'" Willia mson ,
CDE ROla lors, Ham·K. ys, Ilelden, W2AUI
W2VS, SIIure. Regency. CES Touch ·Tone
pad., Radio Amareur CaU booh . LaR". lJ«.
lronln. lin G....o.hl... SI. , Se.... ftIOll P~

18S09, J4J·2114.

waveform must be longer
than the time which is re
quired for the jJP to traverse
the inner loop of the pro
gram. This means that the
frequency of the unknown
waveform mu st be less
than a few kil ohertz .

A Preamplifier

Either counte r is directly
usable as is on CMOS·
com pat ible signals. Those
who will use t he counter on
other types o f signa ls
sho uld add a s ig n a l
cond it ioning preamplifier
of the sort sho w n in
Reference 2 (subst it u te a
4049 CMOS hex inverter
for the 7404, f or example).
There is room at the upper
left co rner of the PC board
to do this. •

References
1. Creason, How to Build a
Microcomputer, 73, Inc., 1979.
2. Moraller, " Lates t K20AW
Counter Update, 73 Magazine ,
May, 1975.

TORY
Houslon TX

Experimenler'. pa rad,,,' EI" 'lronic and me·
ehan,cal mmpon.n" for compu"r peop;•.
audio peopl•. nam" robo, builders. e\ 
per;memers, Open ,i, day, a .. eek, (;.l....y
.lI'<lro.''''' I.... . IJ'Il2 n ........I. Hou,"oo TX
7706J, ' 78-6-575.

San Anlonio TX
Completelway "',i<."'hop. Call Doe, WSFSP.
Sell,ng All.... Avanli. Bird, Black Cat, Cu,h
Craft, HU' ller, [COM. KOK. Kwwood, MFJ ,
Nye. Palomar, Shure, S"·an. Tempo, Ya..u and
orl><rs , Applian« rli r.qu;pme-nl Co.. I..... 2317
v.""" J""- Road. San Anlonk> n, 7lI2U,
734-m~.

Port AnKtles WA
Mo bile Rfl 'h,e1ding for ehm;nation of igni
lion and allerna lor noi",. Bondins map'
Compo....n.. for "do-i,-your",If" projecl',
PI.n,y of f,ee ad.ic'e, . :'1"" .:nKi.....i••. 9}(l
M••i.... llri.., POri An~l.. W A 98361. 457·_.

DEALERS
Your company name and message
Can contain up to 15 words for as
little as S150 yearly (prepaid). or
S15 per month (prepaid quarterly).
No mention of mail·order business
or area code permitted. Director}'
text and payment must reach us 45
days in advance ofpublication, For
example, advertising for tht Feb
ruary issue must be in our hands by
lJectmber 15th. Mail to 73 Maga
t int . Peterborough NH 03458.
ATTN: Aline Coutu.
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P.O. 80.. 1712, Aubur-n AL 36830

csn Toll Free 1·800-633·8724
rellul... phone number (205) 745·77 35

." L2S

Thi, i, the on ly mo",. c;od. proq ••m
.... iI . ble th.t ...ill automatiully ,peed
up Or .Iow down dependinq on your
pror,c; i.nc;y t o .iK.;... c;ode. W ill ,.nd
in ,ingl.. or group c;ha",c;t•• mod•.
WriHRn in mac;h i"e languag• . Sp.c; ify
l . ...1 I or Le....r 2 and m.mory , il• .

AMCT.80 on cassette $14.95

Send for TRS.SO catalog.

LOSE au
KIM BUS

8KRAM
Tho famous HDE BK RAM
now on sale at the incredible
price of S155.00-quantity
one. Two or more-S150.00.
Hurry while supply lasts.

~
THE
LOGIC

. S T O R E

COST EFFECTIVE
COMPUTER SERVICES

728 S. lOth St., Suite #2
Grand Junction, CO 8150 I

(303) 243-3629 ... em

Automatic Morse Code Teacher
jo< the TRS-80

AMCT·80

~Rec~ion Color UkI '"'- Belen

Get over 50 channels at television
directly from the
satellite! HBO,
Showtime, the
Superstations, and
sports from around
the world!

Works Anywhere!
Buy complel. or build RfICI NWl, 0... booIt tells
ereryth/ngt Send $7.95 lodIty Of call our 24 IY.
C.O.D. Hotline! (305) 869-4283

SPACECQAST RESEARCH ...S117
P.O. 110. &U. Dept. G. Att.monlR~ FL 321lrl

$49.95

Model' TEl H

,.

....us,
• SelI-cGmp#el'''fJ dot••rtddnlln
• 801" dol 'rw:J dnlt~
• ~mO/{; K~II(I wit" .,,~ IqIMeZII'_.
e 5-50 ",,-p_m.
• !>pHd,~. '-. lune
• llId~h!COfllfOi•
Sider~ and sput.,

• tow CUfTWI/ ",.", CMOS
bfltf#IY op«.flOn-pon.bltl

• Delu~. qu."...·/nch IK It.lI IOf
keyifIfJ and output

• Keys grid blOCk and solid
Slate rigs

• WIRED AND TESTED FULL Y
GUARANTEED_LESS SATTERr

:'Y. • • .........._....... ..-
"

I, 0
0

•
o ., • .'- ' 0

0 J> ; o 0

SPUD • VOlU... t. .. o •

e
'

o 0

VO'U ,",E

$69.95
Model' TUOI

•

Model Tl·184

MESSAGE MEMORY KEYER

RAe

• , S' . I.-of.tfle-Arl CAfOS Circu,'ry
• · Th,..~ 01"'-~ SIOt~

· A. T...of50 chM.,.'. Mdtj
m.sulJl' IIOt.1Jl'

•B. Four (25 eIY,.e,. Mdt}
m~sulJl' S'Ot~

•C. On. 50 ch.,.el., .00
two 25 ,;fl.,.el., ....su~
, ' or. 1Jl'

• RecorI1, II I II"Y .~pl.y,.1
."y.peed

• ,y"mory opfIflW"liI LED
. U, e lor daily 000 or eontell.

Features:

-

r:-cu....:
• A"•• ne"" C"'OS ....n.~ ........,...,
• TWQ ISO c h., ..Chi "'''Ull•

• rot.go'
• R_llune,_
• R"",,,,,,•• , A'" . ".....,_",. • • Nc.AI.",.-
. l cw>gtlf "'~".go'Up,lC",

E' . "'Ple .."" CO CO CO OX <III
WfU'J'" W82 ' J'" X_ '''''' "'.,
.""""'" "'.' Ugo' "'" c"'",..,,-....
ll\l'1l2'J '" OSt 'IT Ot ' 51'!1 S1'!I ,..'"
,.. '" II

• V,."" ".,1. OSO. or cor.,. ...

- -Features CMOS ELECTRONIC KEYER • Low current drs in CMOS battery
• StatfH>f·!he-art ·CMOS cirCUitry operation
• Self complet ing dots and dashes • Deluxe quarter inch jacks fo r keying
• Dol and da sh memory and output
• Iambic keying with any squeeze pad· . Handsome eggshe ll wh ite base -

die woodgrain top
. 5-50 WPM • Compact and portable 1·718 x 4·114 x
• Speed. volume. tone, weight & tune fr 114

controls, siaetone and speaker • G,id block & solid state keying
MODEL TE122- same as TE133 less . Wired and res ted-fully guaranteed
wgl , tune. solid state ke ying $36 ,50 -less battery

AT YOUR DEALER OR SEND CHECK OR MONEY ORDER. ( :': '.:: ~'; :.. )

ELECTRONICS, INC
1106 RAND BLDG.
BUFFALO NY 14203

DELUXE MESSAGE MEMORY KEYER

Features: Deluxe CMOS • S~. ... lglII, lone, _a/11 m" II",. comtoIs '" s,derone ."0
SPllk",

Electronic Keyer • Sami-Iutom. nc " fJUIJ" OPI,. r,on '" , Ir" glll tIl'Y"''1-r.'f
• 5r.'I-O"'''I-." CMOS C"ClJltr~ - p.",,1. ",I/<;/t

• 5,11 comple'lng dors IfId " nit". • l Ow cummf dr.", CMOS 1:1'11"'1 o".,,,,on-porl llt,'e
• Bot" dOl an" dnh m"mory • o.;UI fI qu. r,., metl I . ck , l or tltymIJ ' rid ou/pu l
• rAMBle t aymg ...,'11 ."y all"":" ".(1(11• • lI:"y. grid blcx;!< .n" 801,,, "" . "liI'

$-50 ...pm • W" fij . nd I."fij-Iully gu. ' . " '"",-!eU In 'l~ry

,,.
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PROGRAMS

A GIANT BOOK OF 80 PROGRAMS FOR
THE TRS-80 0 AS A FREE GIFT WITH
YOUR CHARTER SUBSCRIPTION TO
80 MICROCOMPUTING. AN ALL NEW
MICROCOMPUTER MAGAZINE FOR
THE TRS-80 OWNER AND USER
That's right. You can receive a giant book of programs for your TRS-80 and have the distinc
tion of being a charter subscriber to the largest magazine published on the TRS-80.

80 MICROCOMPUTING contains a wealth of information on business, personal and educa
tional software. New product reviews are featured each month, along with new applications
for everything from text editing to music.

Subscribe today and take advantage of this super charter subscription offer ... 12 months
of 80 MICROCOMPUTING for $12 ... (that's half the newsstand price)! Plus, if you
subscribe now, we will send you FREE OF CHARGE a giant book of 80 PROGRAMS for your
TRS-BO. "(TR5-80 is. 1••dema rk alit\(! Tandy Corpo<a lion,)

Mail 10 :
80 MI(ROCOMPUTING
POB 981
Farmingdale NY 11737o American Express

0 36 issues-S36 (save 53tl)

o Please bill me

o Ma ster Charge

0 12 issues -$12 (save $12)

o Payment enclosed

Bill my 0 Visa

Card # Exp. date__

Name Signa ture _

Street _

Clly Slate' Z iP -;;;= ,-
;qIlKH

Clrwd.o 5111'" _ US t""'" Add 52 __ to< C..rwd,..n doll.... All othoo< I~.n !.UbK,opc...... UOonoo~......."', ~y.bIf. ... US euftf'n<,.

) fS! Siti III: ll' \S \
CIl \lllEIl SlllSClllRfll TO
SO IIICIlOCOIlpLTI''' fOil
.n.sr SUlU PI:II COl'). \ II
SE II In rRrI: COP) OF SO
pllOfill \ lIS \\ IIf Hll
IlI:CHI I: In PI) III: r.



TOOL FOR YOUR WORKBENCH

Model I _ht AJwI~IH

MId PTe·nls'" 0.,....-------_._-
---,--'--

Model Rocket Analyzer and
Pro·Flight Chock

Man does not live by computing alone.
Maybe thaI's why ad...enturesome people
everywhere are making model rockelry one of
America·s faslesl-growing hobbies. II you·re
inlo model rocketry, check out this list 01
features, and see how InSlanl Software and
your computer can put a lillie more zip inlo
your other hobby.
-Model Rocket Flight History P~lclion

This handy program will compute the flight
characteristics and performance lor ... irtually
any modet rocket. Preprogramme<l engine
and body tube data covers Estes, canturi,
Flight Systems, A.Y.I. , Aslroport , C.M.R" and
Kopter products. If you prefer to build and fly
rockets of your own design, the program .....ill
also uuuze information supplied by you to
estimate tne performance of your individual
creation,
-Weather Forecaster - Before you launch
your roc ket, yo u'll need an accurate, up-to
tne-mtnute forecast 01 weather con dillons In
your area. Wi th Weather Forecaster, just
enter your present location, you r region's
average temperatures lor the months of Ju ly
and January, and the current barometric pres
sure. Your TRS-80 will then compute the
weather conditions for your area.
Order No. 0024R 17.85.

-_..,-- .- . - .

,--Doodlos and Displays 11--,
-Doodl. P.d - The keyboard of your TR5-80
becomes a patette thai leis you create your
own masterpieces on the screen and store
them on cassene for future unveiling.
.Ml th Curwl - Your cceccter ..... ill put more
hie into your child's geometry lessons as it
plots and displays curves produced by six.
commonty used geometric formulas.
• R.1Mk>m Piltem Diap'ly - Here's a program
thaI lets your TR5-80 do the dra .... lng all on its
own. Those with itchy lingers can tamper
with the program 10 produce a variety 01
visual euecrs.
- Symmetric . - Remember the kaleidoscope
you played with as a child? Symmetries
brIngs lhose same hypnotic patterns to the
screen of your lRS·BO.
-Orlwlng - With almost 40 user commands
that give you virtually limitless control over
the display, Drawing is aoout tne lInest pro
gram tor computer art available today. The
program also provides for sloring up to live
drawings in memory or on cassette lor futule
revision or use.
-Rug Pallems - Whether you're a crattsper
son looking tor some unusual patterns tor
rugs, afghans, tablecloths, or blankets - or
just the sort who likes to sit baCk and be
enlertained -this nevel-ending stream 01 un
usual patterns is sure to sparle. your imagina·
t ion. Ordet" No. 0042R S7.95.

•Of-_..

Tl5.-ao· U'llhy II
. O" ,<" _--...c _ _ ,
_ 0 " """

M ' _,..... ' _

,----

-
TRS·eo Utility II

The second in a series of programs de
signed to help lhe programmer, Utility II will
add unprecedented flexibility to your BASIC
programs, by allowing you to combine them
with other BASIC programs or with machine
language programs or recuees.
- CFETCH - Alter you have renumbered your
programs using AENUM (see Utility I), you
can use tne CFETCH program to merge your
consecutively numbered BASIC programs.
CFETCH also allows you to search a program
for its file name without merging it with the
resident BASIC program.
-CWRITE - This po.....erful program allows
you to merge one or more machine·language
programs ith other machine-language pro-
grams or Ith a BASIC program. Me rged pro-
grams can then be loaded ..... ith a single com
mand. CWRI TE also makes It possible for you
to obtain a general checksum (impossible 10
do .....hen CLOADing a BASIC program) and
allows you to load programs In ncn-consecu
uve locations within lhe memory.
Order No. 0076R S7.95.

Air
Flight

Simulation
Air Fright Simulation might be mo re like It!

Instrument takeoffs and landings are no pic
nic - ask an-, pilot - and this computer stmu
tenon is certain to keep you on the edge 01
your seat,

You begin with a full tank of gas and a
flighl plan Ihat calls lor a simple takectt and
landing - at least until you get the hang of it .
Pay close atlention to your instrument panel ,
especially the angle ot ascentlbank indicator
and air speed indicator -100 steep a bank
and your air speed will drop l ike a stone . ..
and so will your plane.

rrs about as c lose 10 the real thing as you
can get this side of a runway; and once you
get some flight time unoer your belt, the sky's
the limit. You can use the program to fly a
course against a map-e...en try your hand at
acrobatic maneuvers! Fun forthe whole fami
ly. Order No. 00 l1A S7.95.

-

.,.
HOlm
!:~~ge I
r:.-'r"' '''T~...
:=: -,'::.._-

-,.

Ham Packago I
Ham Package 1-We had to call it some

thing, but Ihis package is not only tor hams.
II's great for any experimenter or technician
in need of a dynamic reference of popular
electronics formulas:
-Ohm's L.w - EaSily performs calculations
involving vollage, current, resistance, and
power.
- Series and Psrsllel Calculations - Find the
value for capacitors or resistors in parallel or
series circuits.
- Yoltage Dropping and Yolf. ge DI...ldlng
This will give you the value 01 a dropping
resistor and the effective resistance 01 the
load.
-RJC Time Consl ants- This section will
calculate the resistance, capacitance, or the
lime delay of an AIC circuit.
-Dipole Antennll and Yagl Antennll 
These two programs will compute the dimen
sions of an antenna to your exact frequency
and give you an on-screen display - con
ptete with ali measurements!
Ordar No. 0007R S7.9s..

If you're sun designing circuits the old·
fashioned waY,tet the Electronics I package
introduce the latest way to go:
-Tt,lne<I Circuits I Coli Winding - Design
tuned circuits lor audio and radio frequen
cies, This twa-part program will lind the two
missing ...aloes /rom any two of the fol lowing:
frequency, capacitance, inductance, or reec
teoce. The cOiI·winding section will calculate
the number ct tume and wire gauge required
lor a close-wound, air-, or slug·tuned ecn
from the inductance, diameter, lenglh, and
permeability of the coil.
- 555 TImer crreens-, Timers, both mono
stable (ene-snon and astable (oscillator), can
be easily designed with th is two-part pro
gram. The program will also draw a complete
schematic on the screen 01 your TRS-80.
-L.M 381 Pra·Amp Design - You too can
quickly design an IC preamp, With this pro
gram all you need to do Is enter the perem
eters 01 the performance you want, and the
program does the rest- right down to crew.
ing a detailed schematic 01 your circuit on
the screen! Order No. OOOBR S7.85.

That's right! Six packages for your TRS-BO ' which will do
something. Whether you want to design circuits, program
more effectively, create computer graphics, or provide for
your other hobbies and interests- Instant Software has it
all.
•o==co==co==c-TRS·80 · LEVEL II 16Ktc.=:xtc=:xtc=:x



Ask for Instant Software at a computer store near you.
AI.bIIm.
A__e-t_
315& un.-stty Or~ Hunts.,11e
The CompuI.. $Nell
113 $/\Ad, ..... Lane• .....,..,., ..

e-.tIlflaNl of ..."." ..
3020 un_1y Dr. Hun' ..

0IenN.,8<..-
3113 ...."fK)rt 910(1.• '-lobi"

Amon.
... ,11.11 TV (, "-diO
62 1 h It 8ro.<l.. . r-Me..

A...".m EI.c!ronica
16610 M..do," Pari< Or" Sun Cily

C. IIlOf"nl.
AMC(I EIKI. Suppl,
ll3!I E. ...,..... H..., _. AroU

"' _ If;an MetCll" lile Co Inc.
2.1' 111 A... S .. 5eal1le

Byte Shop o ' F."l;elcl
87 Mat' ... Cen'" St.. Sui,..... Oty
Byt. Shop of M' . II_
" IS W"I ( I eam."" FlNI, loll. V_

B". Shop 01 Sac<_to
_,a.- l.n-. O lru. 1'leoG"11
CApo... Computer Sysl_
33M ( I ea-no ...."SIo:<.-.to
Comput.. Com_ " of Soulll Ba,
15&1' HI-..1_ 8 "fd.•~...nda "
Comput.. World
INI w...,m,n.,.. A.e_, w...'m'''l t..

Comput..,"ncl
16720 S. H'''lno'''" , Lawndale
Compul.,.lat>d 01Sa" FranCisco
111 Fremont St.. Sa .. Franc is CO

Comput.''-nd of W. LA
6&lO I I Ci. neg . BIYd. , Eng lewOOd

HobbY Wo<ld
1~" 8 ,," 1..... CII o ,Un",
Borln'ldQe
l ,e .E. _ .. Inc.
• "'(WIn E. 51.• San a.m.,,,;,,,,
...01;1....... Compute< cen,..
... Non" .... ." St. . W alnut e.
Opamp'Totel'lniUl Books
10331\1 5rumo<e "'_, La. A"V"i"
AadIo SNocl< 0......
~ "'''a 101.... 9M:l., san 0..00
san,a RoM Comput.. c.nt..
lIOt 71t'l 5 ... santa Rosa

5,t_ Spu' Elect. Comm.
'3M2 c.n"al .... . " ChIno

T"" ComPU'" Slore
820 B'Nd..ay, $ant. MoniC'

Color.do
9yt . ShOP
:M6-4 5 , "' com. 51.. Engle..ood
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Lora Ennis WD8LPN
214 Old Street
Clio M[48420

-
Operation Santa!

spread holiday cheer with this
super club project

Photos by K8ZIS and W8WN

Photo A. Even without the red suit and long, wh ite beard,
Dave W BIFK loo ks and sounds like Santa.
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IJ S a nta 's on television
and wants to talk to

you !"
How could that be?

Well, once again old Santa
made an appearance for
the kids at Mclaren Hos
pita l in Flint, Michigan, to
try to cheer up those who
would be confined to the
hospit al over the hol idays.
Nothing unu sua l about
that? This electronic Santa
came to them via radio,
color television, and (it is
reported , perhaps with
some imagination) via a
multiple relay of stations
all the way from the North
Pole.

Santa has been coming
to hospita ls for many,
ma ny years, and amateurs
have been able to let t he
kids in other hospita ls ta lk
to Santa "way off at the
North Pole" via amateur
radio for more yea rs than
most of us can re me mber.
But a year ago, McLaren
Hospital, in Flint, apparent
ly was one of t he first
hosp itals in the nation to
go one step further. 1t ini
t iated the practice of hav
ing Santa also appear on
the in-house color TV sys
tem so that the kids (and

anyone else in the hosp ital
who wished to tu ne in)
cou ld not only hear the old
gent, but a lso could see
him in living color as he
re plied to thei r questions
and requests .

"O pe rat io n Santa" for
1978 began as WD8KQI
(Dr. Dan Bonbrisco, D.O.)
and a coup le of other
members of the Genesee
County Amateu r Radio
Emergency Service let the
kids at the Flint Osteopath
ic Hospital talk with Santa
via the 147 .871.27 Fli nt
Ha iner re pe a te r. Mean
while, Santa, also known as
W8IFK , was ac ross the
street at Mclaren Hospita l
trying to talk with the kids
and get into his Santa suit
at the same time.

After everyone in the
pediatric ward at FOH had
ta lked wit h the reside nt of
the North Pole, the tele
phone operator at Mclaren
announced over the PA
system that Santa would be
on a certain TV channel in a
few minutes to talk to the
ch ild ren there. Color bars
were punched up, amateurs
and hosp ital tec hnicians
made sure the TV sets in the
pediat ric sections we re



Photo C. This is how Santa looked on the TV screen during
a newscast which gave a little extra PR for amateur radio.

Photo B. "Santa" (W BIFK) talks to the kids via his TR-22
and the in-house color TV system while WABfUS mans the
camera. Note the second mike cord going under Santa's
beard.

that young fellow.
After talking with all the

children in each of the sun
rooms, the operators
visited the rooms of the
children who could not
join the group. Invariably,
they came upon nurses
who were watching the TV
screen but could not [eave
to see what was actually
happening. Often they sur
prised the nurses with the
opportunity to talk with
Santa (much to the delight
of Santal). and he would
then proceed to identify
them and talk with them,
also to the delight of the

something that they would
like (while never saying
that he would give them
what they actually asked
for).

Many children , of
course, just wanted to get
out of the hospital in time
for Christmas. For these,
Santa had especially kind
words, also reminding
them to follow the doctor's
instructions. One teenage
boy was especially de
pressed-he had just
broken both legs while ski
ing. While his injuries were
not really serious, it was a
bleak holiday season for

know who was going to
talk first? The same thing
happened with all the
other children-Santa
knew names, illnesses,
ages, and sometimes other
facts about each one of
them . One little boy
became very excited. It
seems that he had talked
with " Sa nta" in one of the
stores a couple of weeks
earlier and had given him
his name. "He remembered
me! " the boy shouted,
causing a great deal of
merriment among the
hams and nurses .

Since the children were
busy watching the child
who was talking and
watching the TV screen to
see Santa as he replied ,
most did not notice the
other amateurs in the back
of the room getting ad
vance information on the
next child and relaying it
via .52 simplex to the pho
tographic studio upstairs .
Neither could they see the
large chalkboard, just
behind the TV camera,
where names, ages, and ill
nesses were being written
down (next to a permanent
list of Santa's reindeer
team, without which old
Santa seemed to e x
perience his one memory
lapse).

Did you ever wonder just
how Santa can listen to" the
requests kids make and
give an answer that satis
fies them without putting
too much pressure on par
ents? This is a talent in
itself. The requests run
from the simplest, a doll,
to the more expensive and
elaborate, such as a real
racing car or a diamond
ring. Santa would laugh
and compliment the child
on his wanting reasonable
things (if that were the
case), or on how big his
ideas were (for some of the
more unreasonable ones).
He would admonish them
to be good, tell them that
he would see what he
could do, and that he
thought he could find

tuned and working properly,
and all the children who
could walk or be moved
were taken to the sun
rooms.

When all was ready,
W8UPV put out a call
over the Hainer repeater
for Santa Claus. He didn't
get him, but he did get
another amateur "near
Greenland" who said he
could relay the traffic. Two
more relays, including one
"from an amateur at a
DEW line radar post." got
them close to the North
Pole, but Santa didn't seem
to be available. An auto
patch, though, brought an
answer from Santa's pri
vate secretary, who said
that Santa was in his
workshop but would be ar
riving momentarily. Mean
while, slides of various
operators at their shacks,
the OSCAR satellites, etc .,
were being shown on the
TV screen.

The screen suddenly
went to color bars again (to
allow the camera to be
pivoted 1800 in a very
crowded photographic
stud io there in the hospital),
and then came alive and
focused on a large chair in
front of a deep blue
background just as a jolly,
white-haired fellow, carry
ing a TR-22 and an extra
mike, came in and sat
down. Santa had arrived,
and he said he wanted to
talk with boys and girls in
the hospital there in Flint,
Michigan!

After a few minutes of
getting himself composed,
while describing the work
he had been doing in the
workshop, Santa asked to
talk to the first little boy.
But before the first one had
even said anything over the
mike of the HT down in the
sun room, Santa had al
ready called him by name
and said he was sorry he
had to be in the hospital;
he even named the exact
illness the boy had!

This was very mystify
ing-how could Santa
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Photo D. Santa 's " memory" of the names of children was
updated on this off-camera blackboard.

children, doctors, nurses
and all who were watching.

After talking with all the
children (and some of the
nurses) in McLaren, as the
TV operation was being
closed down, Santa talked
with the grandchildren of
several amateurs who had
been monitoring. A news
photographer from one of
the local TV stations had
arr ived and filmed the
sce ne in one of the sun
rooms, so " Santa" had to
get set again while a little
new sreel footage wa s
filmed .

"O pe ra t io n Sa nta" had
been done several times in
Flint in the past, but in
1977 , K8ZIS , medi cal
photographer at Mclaren
Hospital , suggested that it
be put on the newly-in
sta lled in-house TV system.
Apparently , two other
hospital s in ot her parts of
the cou nt ry also had the
sa me idea at about the
same time, and this has

provided much pleasure
for the children in those
hospitals . But not only for
the children - it has been
noted that the adult pa
tients, nu rses, and doctors
seem to enjoy watching the
show as much as the kids
themselves. It was not
unusual to find sun rooms
and wards a ll over the
hospital crowded with
patients, nurses, and in
terns watching their local
"O pera t io n Santa" on their
own TV channel.

The Cenesee County
ARES provides emergency
communications for the
seve n area hospital s as
well as fo r a numbe r o f
othe r groups. "Operat ion
Santa" is hardly an e me r
gen cy , but it is one of those
littl e public serv ice events
that brings pleasure to
so meo ne el se whil e im
proving o ur public rela
tions. With the c1 o sed
circuit TV system, amateur
radio is even more visible

than eve r.
Operators who took part

in the 1978 " O pe ra t io n
Santa" in Flint were W81FK
(who make s a magnifi cent
Santa, even without t he
bright red suit). K8ZI S
(med ica l photographer at
Mclaren who originated
the TV idea locall y) ,

W8UPV, WD8JCN, WD8KQI
WA8IU S, K8XN, W8YCN,
WD8lMP, W D8CCG, and
WA8ZQM. The operat ion
was spo nso re d b y the
Genesee County Amateur
Radio Emergen cy Service,
lnc., the Hainer Repeater
Associ ation, and Mclaren
Hospital .•
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WILSON SYSTEMS, INC. presents
the SYSTEM 36

•

•

•

• - ---

as the bandswitching is automatically made via the High·Q
Wilson traps. Designed to handle the maximum legal power.
the traps are capped at each end to provide a weat her-proof
seal against rain and dust. The special High-Q t raps are the
strongest available in t he industry today.

A trap loaded antenna that performs like a monobander!
That's the characteristic o f this six element three band beam.
Through t he use of wide spacing and interlacing of elements,
the fo llowing is possible: three active elements on 20. three
active elements on 15. and four active elements on tu me
ters. No nee d to run separa te coax feed lines fo r each band ,

SPECI F ICAT IONS - - - - - - - - - - - - - - -

BandM H2 .. .•.•... 14-2 1-28
Muimum PQW<!' input . Lecartimn
Gain ldBd J. , .. , . . , ,Up to 9 dB
VSWR @ re,onance 1.3: 1
Impedance 50 n
F/B ratio , , 20 dB or better

Boom (0.0. x Len gth l . , 2" x 24'2,,"
No . o f elements... , , .. 6
Longe" element .. , .. . 2B'2""
Turning rad ius . , , .. , . lB'6"
Max imum mau diameter . 2"
Su rface area B.6 SQ. ft.

Wind loading 0 8 0 mph .. 215 Ibs.
Max imum wind su rvival . . 100 mph
Feed method Coaxial Balun
Assembled weight (approx . 531 bl .
Ship p ing weight (eoc rcx.L 62 Ibs.

Compare the SY-36 with others ...

•~_ BRAN D

CC

BRAND _
HG

~;:====::::::::;) __ WILSDN_
'.: SYSTEMS

Compare the si ze and stre ngth of th e boom
to elemen t c la mps. See who o ffers the largest
and heaviest du ty . Which wou ld you prefer ?

Wilson Systems traps offer a larger d iameter
trap coi l and a la rger ou t si de housing.

giving exce llent Q and power capabilit ies.

CALL
FACTORY DIRECT
1-800-634-6898 4286 S. Pola..s Ave ., t. es Vegu. Nev ada 89103



WILSON SYSTEMS INC. MULTI-BAND ANTENNAS

Na te :
Radia ls are requ ired for
peak operatio n .
(See GR ·l below}.

WV-1A
4 BAND

TRAP VERTICAL
110 ·40 METERS)

SPECIF ICAT IONS:
• Self support ing- no guys

required.
• Input Imped an ce : 50 n
• Powerhandlong capability :

Legal Limit
• Two High-Q Tra ps wit h

large diamate r co ils
• Low Angle Ra diation
e Ommdirectional

performa nce
• Tape r Swaged Aluminum

Tu bing
• Au to mat ic Bandsw ilch ing
• Mast Bracke t furn ished
. SWR : 1.1 :1 or less o n all

Bands

No bandswitching
necessary with t his
vertical. An excellent
low cost DX antenna
with an electr ical quarter
wavelength on each band
and low angle radiation .

I
Advanced design
provides low SWR and
exceptionally flat
response across the full
width of each band.

li Featured is the Wilson
large diam eter High-Q
traps which will maintain

t reso nant po ints with
! varying temperatures and

1
humidity .

, Easily assembled, the
WV-1A is supplied wi th

I a hot dipped galvanized
. base mount bracket
I to attach to vent pipe or
J to a mast dr iven in the

ground.

GR-1
The GR-T is the complete

ground rad ial kit for the WV
lA. It consists of : 150' of 7/1 4
stranded copper wire and
heavy duty egg insulato rs, in
structions . The GR-l will in
crease the efficiency of the
GR· , by providing the correct
counterpo ise.

T ' di 15'9"urnmg ra IU S • ..• . ..•••

Maximum mast diameter , 2" O.D.
Surface area 5.7 sq. ft.
Wind loadin g at 80 mph . . .. 114 Ibs.
Assembl ed weight Iapprox.} . 371bs.
Shipping weight tapcrox.) ... 42 1bs.
Direct 52 ohm feed-no balun required
maximum wind survival . . .. "[ 00 mph

4 286 S. Polari s Ave .. Las Vegas. Nevada 891 03

SYSTEM 33
(FORMERL Y SYSTEM THREE)

CALL
FACTORY DIRECT
1-800-634-6898

Band MHz 14-2 1-28
Max imum power input Legall imit
Gain (dbd] " Up to 8 dB
VSW R at resonance 1.3: 1
Impedance , 50 ohms
F18 rati o 20 dB or better
B (0 D I th l 2" x 14 '4"oom .. x eng .
No. elements 3
L t I t 27 '4 "onges e emen .

New boom-to-e lement mount consists of two 1/8" thick formed aluminum
plates that will provide more clamping and ho lding stre ngt h to prevent ele
ment misalignment.

Superior clamping power is obtai ned with the use of a rugged 1/4" t hick
al umi num plate for boom to mast mount in g.

The use of large d iameter High-Q traps in the "SYSTEM 33" makes it a high
performi ng tri-bander and at a very econom ical price.

A complete step-by-step illustrated instruction man ua l guides you to easy
assembly and the lighweight antenna makes installat ion of the "SYST EM
33" quick and simple.

The same quality traps are used in t he SY33 that are used in the SY36 .

SPECIFICATIONS

Capable of handling the Legal Limit , the "SYSTEM 33" is the finest com
pact tri-bander ava ilable to the amateu r.

Designed and produced by one of the wor ld's largest ante nna manufacturers,
the t rad it ional quality of wo rk manshi p and materials exce lls with the
"SYSTEM 33",



WILSON MONO-BAND BEAMS

-

- {-

TH E ALL NEW
5 ELEMENT 20 METER BEAM

M520A

The Wi lson M o nobanders a re the perfec t
a nswe r to the Ha m who wan ts to s tack a n
tenna s for m a ximum utilizat ion of space a nd
gain . The y o ffe r the most econom ic a l
method to have more antenna fo r less
m one y w ith better ga in a nd ma ximum
stre ngth . O rder you rs today a nd see why the
se rious DXers a re run ning up tha t im p ressive
score in contests and n umber o f cou nt ries
worked.

The Wilson Beta-matc h o ffers the abi li ty to ad
just the terminating impedance th at is fa r su
per ior to the o ther ma tchi ng meth ods includi ng
th e Gamma match an d other Beta -matches. As
th is method o f match ing req uires a balanced
line it will be nece ssary to use a 1:1 balun . or
RF choke. for the most eff ic ient use of th e HF
Monobanders.

Wilw...·s Belll' mll1ch offers
ma>t imum powet" transfer.

SPECIFICATIONS
:-•.t,.:.~;mu- G.in ' 18 - VSl'VII • L._ B~m B_ Turnintll • ' .
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_.
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MS20A 20 11.5 25 dB 500 KHz 1.1 ;1 50" Beta 5 36'6" ,..

34'2~" 2S'l " B' '27 '" 58

M420A 20 10.0 2508 SOO KHz 1.1:1 50 " Beta , 36'6" '" 26'0" 22'6" 7.e lB. '" 50
M51 5A 15 12.0 25 dB 400 KHz 1,1' 1 50 " Beta 5 25 '3" '" 26 '0" 17'6" 4.' 10 7 '" 41

M41 SA 15 10 ,0 25 dB 400 KH z 1. 1;1
50 "

Beta 4 24'2W' '" 17"0" 14 '11 " 3.1 54 '" 25
M51 0A 10 12.0 25 dB 1,5 MHz 1. 1:1 SO n Beta 5 18'6" '" 26 '0" 16 '0" '.B 12 '" 3.

M4 10A 10 10.0 25 dB 1.5 MHz 1,1 ;1 50" Beta 4 18 '3" '" 12'11" 11'3" 14 3. ," 20

At last. the antennas that you have been wai t ing fo r are here! The top quality. optimum spaced. and newest designed mono
banders . The Wilson Systems' new Monoband beams are the latest in modern design and incorporate the lates t in design
principles utilizing so me of the strongest materials available . Thro ugh the select use of the curren t production of aluminu m
and the new boom to element plates, the Wilson Systems' antennas will stay up when others are fall ing down due to heavy ice
load ing or strong winds. Note the following features :
1. Taper Swaged Elements - The taper swaged elements provide strength where it counts and lowers the wind loadi ng more

eff iciently than the conventional me thod o f te lesco ping elements of d ifferent sizes.
2. Mounting Plates Element to Boom - The new formed alum inum pla tes provide the strongest method of mount ing the

elements to the boom that is avai lable in the entire marke t today . No fonger will the elements til t out of line if a bird
should land on o ne end of the element .

3. Mounting Plates - Boom to Mast - Rugged
1/4 " thick alu minum plates are used in
com bination with sturdy If-belts and saddles
for superior clamping power .

4 . Holes - There are no holes dr illed in th e e l
eme nts o f the Wilson HF Mo nobanders. The
carefu l attention given to the design has
made it possible to eli mi nate th is req uire
men t as the use o f holes adds an u nn eccess·
ary wea k point to the antenna boom.

With the Wi lson Beta-match method, it is a "set
it and forget it " process. You can now assem ble
the antenna on the ground . and using the guide
li nes from the deta iled instruction manual , ad
just the tun ing of the Beta-match so that it w ill
rema in set when raised to the top of the tower.
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A. A. Wicks W6SWZ
J06f6 Rigger Road
A,OUNl CA 9JJOJ

Tools and Techniques for
Wire-Wrapping

- an excerpt from 73's new book

of wire in the tool ,
lowered it over the wi re
term ina l post, made the
wra p, then a llowed the
tool to move to its next
locatio n. This tec hnique
continues to be used to
day, but in more sophis
ticated applications of
mass production . the
whole operation is pro
grammed and automatic.

While this was going
on, the engineering lab
oratories were involved in
pro to type prod uct ion,
but, as is obvious, proto
types do not warra nt the
expense of specialized
prog rammed equipment
worth tens of thousands
of dollars.

Therefore, back in the
lab, engineers and techni
cians continue to use hand
wire-wrapping tool s. both
manual and electric . And it
is to this level, the proto
type level, that we, as expe
ri menters and ho bby work-

Insulated w ire

Top view

Wirepost or terminal

1

,
5

•
3

2

Fig. 1. Wire-wrapped terminal and references.

Reference edge

No . of turns

Editor's note: This article Is an excerpt lrom 73's new book, Tools and Techniques to, EI~t,on/cs. by A. A. Wicks W6SWZ. The book is a
comprehensive guide to construction precuees. from soldetlng 10 PC boards to melalworitlng.U's available from 7:rs Radio Bookshop,
Peterborough NH 03458. The price Is $4.95 (plus $1 .00 for shipping and handling).

A s experimenters and early 1950s, a solderless in- making thousands of these
hobbyists beco me te rcon nec tio n techniq ue so lder less connections on

more an d more invo lved in known as wire-wrapping d id the "back pane l" of compo
inte grate d ci rcuitry a nd not imm edi a t el y ga in nent boards .
equ ipment that ut ilizes popularity within industry A wi re-wrap ped can
these and othe r miniatu re until automatic and semi- nection is shown in Fig. 1.
devices, a techn ique that automatic wire-wrapping It is exactly that -a wi re,
has been used in industry equipment, for the most "wrapped" around a ter
for many years becomes part using programmed minal post several turns,
attractive to use . Although tape equipment, provided a which provides an ab
originally developed in the low-cost, rapid method of solute metal-to-metal,

gastight connection. At
fi rst. t hese connections
we re made by using a
ha nd-operated tool. Then,
speed was gained by driv
ing thi s tool wi th an elec
tric motor in the form of a
"gun" in which t he tool
was inserted and locked .
This technique continued
to be used indust ria lly,
even with the advent of
programmed machinery
which. point-by-point,
moved the electric tool
over a back panel . at
which point a human op
e rator inse rted a pre-cut
and pre-s tr ipped le ngth
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LE IlEe 3

LEIIE L ~

CIRCUIT 80"'10 0

SURFACE

LEIIEL I

Fig. 3. Level orders of wire
wrapping.

Check this over, and your
c hances of w iri ng erro r
are minimal. If you d o
mrs-wire. locating your er
ror is done quickly.

;

wrappi ng, but unskilled in
electronics, doing this con
stant ly.

Fig. 2. Daisy-chain and level-ordered wiring.

( WRAPPING L EFT ro R I(;N T)

Wire-listing

DAISY CHA'"

LE IIEL-ORDERED

W hether o r not you
level order your w ires, do
plan on wire-l isting your
connections as men tioned
above w hen w iri ng complex
circuitry . Make up a wi re
l ist tab le, as shown in Fig. 4,
and , working fro m the
schemat ic, suc h as that
show n in the f igure, draw
a l ine t hrough t he sche
mati c as you enter the in
fo rmat ion on the wire list.

Phoro A. Low-cost manual and electric wire-wrapping tools.

tified as levels 1, 2 and 3,
w ith level 1 being the w ire
nea rest t he co mpo nent
bo ard (F ig . 3).

O rdering of Wiring
Although not abso lute

ly essential , espec ia lly on
a sma ller project , it may
be desi rab le to " o rder"
your w iri ng prior to com
mencing t he actua l job .
That is, you m ust con
sider t hat cert ain w i res
wi ll go on level 1, ce rtain
others on level 2, and so
on. The only real reason
for t his, of course, is for
later corrections, m o d
if ications, and addi tions.
W ith al l three levels fu ll,
and density w iring, it is of
im mense hel p to know
that the wi re you w ish to
re move is on " t erm ina l
post 6, IC23, level 2," for
in st a n c e . This i n f o r
matron can be part o f
your " w ire l ist" prepa red
direct ly f rom the ci rc uit
d iagram . If you have a
good wi re list , you can
rapidly wi re a back panel
using wi re-wrapping tech
niques, without reference
to t he schematic. In f act,
ele ct ronics laboratories
have persons skilled in w ire-

ers . di rect our interest.

The techniques of wire
wrapping are especia lly de
sirab le in place of prin ted
ci rcu it boards (frequently
called "cards"), w hen only
one unit is to be produced .
Printed ci rc uit layout and
prepa rat ion fo r one assem
bly, although creat ive fun
and very effective, is more
work than enjoyment in
many instances, especially
for the pe rson anx ious to
have a ci rcu it completed
and ready for operat ion
quickly. (A comb ination of
printed ci rcuit and w ire
wrapping wi ll be d iscussed
later in this sect ion.)

The inform at ion p ro
vided here is di rected for
the most pa rt to t hose
w ho have neve r pe r 
fo rmed w ire-wrapping. A
person al ready involved
in this type of construc
tion is usually extreme ly
ent hus iastic about i t s
time-saving and " second
c hance" poss ibi li ties (a
printed circu it is very di f
f icu lt to cha nge, o nce
etched). Befo re proceed ing,
we should mention some of
the terms of w ire-wrapp ing
and what they mean, so
that you may discuss t he
equipment and too ls with
your supplier.

First of all, t here are
two styles of wire-wrap
p ing in u se, as f ar as
se r i a ll y- c o n n e c t e d ter 
mi na ls are conce r ned .
One " d a i sy c h a i n" is
shown in Fig. 2(a). " Level
ordered" is shown in Fig.
2(b). Daisy-chain wiring is
not recom mended, as a
moment of study w i l l
show that if you wish to
change the w iring on two
term inal po st s (or wi re
wrapping term inal s) t hat
have been daisy-chained,
you may have to remove
six w ires (the m aximu m
number of w ire levels be
ing three), whereas w ith
level-o rde red wi ri ng, four
would be maximum.

Wi res placed on po sts
by level order are iden-
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c hoke effect, etc., are not
a consideration, multiple
loops are acceptable in
order to take up slack if
the lead is too long. Al
ways inspect the wires as
the work progresses for
any bare spots that may
have been made in the in
sulation of the wire be
tween wiring points .
Never repair; always re
place, if any are found.

Whenever p o ssibl e .
have the wire wrapped on
the post in an orientation
that allows the wire to
leave the post without
any tendency to unwind,
as in Fig. 6 . This means
that you sho u ld always
look ahead to see where
the next post is that is to
be connected.

With most tools, you
cannot make other than
perfect wraps. However,
a non-perfect wrap ,
should it occur, is one
that has the wires
"jumble-wound" (a wire on
top of itself in a spiral)
or a wire that has too
much space between
each turn (should not be
more than one-half the
wire diameter). Last-but
certainly very important
because of short-circuit
potential-do not permit
the end of the wire result
ing from the last turn to
project out from the post
more than .05 inch (1 .3
mm). Spacing between
two of these wire ends
should be a minimum of
1/32 inch (.08 cm). See
Fig. 7.

All of the preceding
makes wi re -wr a p ping
sound difficult and com
plex-which is far from
being true-but these
hints are merely ways to
do the job well. Now let
us consider some of the
tools that make the job
easy.

A wire-wrapping tool
used in a power-operated
device is known as a bit,
just as for a drill. Bits are
provided to accommo
date various sizes of bare

turns, minus one turn as a
variable), in addition to
one-half to three-quarters
of a turn of insulated
wire. This also is shown
in the above figure, and
applies to wire sizes of
no . 26 AWe (0.0159-in .) or
smaller. The purpose in
allowing some insulation
to wrap around the post
is for strength and to
avoid short circuits (as
could happen if several
wires bared of insulation
extended from the posts).

A completed turn is
considered as having
been made when the wire
has made contact with all
four corners of the ter
minal post (Fig. 5).

Even though only one
wrap is needed on a ter
minal , always put the first
wrap at level 1. If you find
it necessary to unwrap a
wire from a post, never at
tempt to reuse it, but re
move the other end also,
and discard the wire .
Once applied and reo
moved, wire is structural
Iy damaged so that it is
totally unreliable for
reuse. Caution should
also be used in attempt
ing to reuse terminal
posts too many times .
After ten or so wraps and
unwraps , inspect the
post closely, with a mag
nifier if possible, for
damage su ch as loss of
plating, corrosion, nicks ,
and structural weakness .
This is more important if
a powered wrapping tool
has been used , as
manual use is not so like
ly to apply as many
stresses.

Route your wires rather
openly from terminal to
terminal. It is not unusual
to loop the wires in an up
ward direction and dress
them carefully later. Do
not draw them tightly
around other posts or
parts, and never kink or
sharply bend the wires .
As long as electrical fac
tors such as rf , hum,

.,

COMPUTE Tu RN CONTACTS
A LL FOUIl PO INTS OF
"" REPOS T

Wire Application
Using convention al

wir e-wr a p ping tool s ,
whether electric or
manual, is the same, as
far as the wiring on the
post is concerned . We
say " co nve nt io na l," be
ca use later on we are go
ing to describe some
newer tool s that have
been produced with you,
the at-home constructor,
in mind .

Wires wrapped on a
post should look like the
greatly enlarged sketch
in Fig. 5. The number of
wire turns should be six
of bare wire (plus two

___ 'N SULATIO,.

_ WillEPOST IM AY H TEND IF DESIGNED
• FOR '·LEVU W, R,NG )

,
•,
•,
,

tA lC No t to EXCEED
,O~D INCH

WIN DINGS OVE"SPACED

WINDINGS OVU. WIIAPPE(>
(J\I",SCEOI

.,

/ Wl flE TAKES OFF IN (H II ECT'O"
/ o f WI NO'N O

d ~ -" ......--WIRE TAKING Of"F IN OPPOS,TE
~ ~ o IRECTlO,. TO WI NDING

PREFERRED NON-PIIEFERRED

Fig. 6. Preferred way for wire to leave post.

Component Reference From To Remarks
U1 U1-9 + 5 vee

U1·9 U1-14
U1-9 .1 .1 uF to gnd
Ul·1D 150 pF 150 pF to Ul-11
Ul·3 G Chain
Ul-4 G Chain
Ul ·7 G Chain
Ul-6 U2-1

U2 U2-5 +5
U2-5 .1 .1 uF to gnd

etc.

Fig. 5. Turns application to wirepost.

Fig. 4. Typical wire-list table.

l r: OOO
,"

,w ,

l ' f;-".
i-;),

0 " •
,I• .a,

"' ua
51174'2 'N 511749011

.e,

I' • I' • I' 16 I' I'~ I"

Fig. 7. Three types of unsat·
isfactory wraps.
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Photo B. Typical wire-wrapped circuit board. This board is
of "universal t ype" with printed circu itry on opposite side.

wire, e.g., no . 22-24, 24-26.
A sleeve, customa rily used,
is insulated and protects ad
jacent terminals. The bit
ro tates wi thin the sleeve.
Pho to A shows several wire
wrapping tools.

A tool for manual oper
ation is known generically
as a wire-wrapping tool
so metimes as a hand-wrap
ping tool. A number of
trade names are in use. We
also have " unwra pping"
tools, discussed later.

The basic tool is com
posed of a handle, as a
screwd river has, and a nar
row cylinde r about two
inches long. The operating
end is a pproximate ly .070
inch (1.8 mm) in diameter to
permit easy working be
tween terminal posts. These
tools are usua lly made of
metal, although o ne manu
facture r produces a low
cost tool made with fibe r
glass filled nylon. A tool
manufactured by Vector
Electronic Com pany, Syl
mar, Ca lifo rn ia , use s a
hardened beryllium co pper
bit, and can easily wrap
multilevels. This particular
tool will accept no. 26
through 30 gauge wire, and
has the unique capability of
a c c eptin g bar e wire
through the top end for
continuous wiring.

The bit end of the tool ac
cepts the bared end of insu
lated wire o r the end of un
insulated wire. The princi
p le o f inserting the wire and
wrapping is similar. The en
larged view of the bit end
shown in Fig. 8, through the
courtesy of Vector Elec
tron ic Company. Inc., is
used here for illustration.

The wire to be inserted
shou ld be he ld in one hand
with your thumbnail 1.3
inches (3.3 cm)from the end
of the wire. The side of the
bit that has the wire tunnel
may be identified by the
probe hole on the side of
the tool tip.

Hold ing the tool horizon
ta ll y, o r with the tip
elevated slightly, insert the

wire end into the tunnel. If
the position of the wire
probe hol e has been noted ,
there should be no prob
lem. But if you have inad
ve rtently inserted the wire
into the wirepost hole, t he
wire will not enter as far as
you r thumbnail hold ing the
wire. Therefore, remove the
wire and try again. O nce it
is inserted co rrectly, re
move the wire about half o f
its length, bend it slightly
and reinser t it. This will
hold it secure ly. Now, re
teasing the wire, bend it at
90° a t the tip.

Place the tool down over
th e wire-wrap post, and
route the other end of the
wire toward the next ter
minal post to be wrapped.
Ho ld the loose end of the
wire to the board with a
firm but soft tool (an al ign
ment tool is good for this, or
a sma ll sc rewd river with a
piece of heatshrink tubing
o n the e nd), make o ne
clockwise tu rn using no
downward pressure. Con
tinue, using slight down
ward pressure, for the full
number of turns. If the
am ount of insulation re
moved is correct for the
number of turns, the tool
should release itself. But if
you continue to turn and
exert downward pressure,
jumblewrap (or overwrap)
will re sult.

Wires may be stri pped as
you wire, using standa rd
wire-stripping tool s (t hey
must be for the small wire
sizes used, of course), o r
you may str ip ahead of
t ime. Considering the rel a
t ivel y minor cost involved,
th is rather irksome task
may be avoided by pur
chas ing your wire pre-cut
and pre-stripped. The Cam
bridge Therm ionic Co rpora
tion (Ca mbio nv), for in
sta nce, supplies kits of 25
pieces each of 1.5-, 2.5-, 5,0-,
and 7.o-inch (3.81 -, 6.35-,
12.7-, and 17.76-cm) no. 30
AWe kynar-insulated wire.
Each length is stripped one
inch (2.54 em) on each end.

Unwrapping may be

done by ca refully gripping
the wire with needlenose
pliers a nd unwinding the
spiral. But this is ted ious
a nd t ime-cons u m ing if
many unwindings are to be
made. An unwrapping tool,
manually operated, is very
low in cost and should be
on hand.

In order to unwind a
wrap, all that is necessary is
to pla ce the tool over the
post, press it down sli ght ly,
and turn it counterclock
wise. As previousl y men
tioned a nd aga in e mpha
sized - disca rd the wire.

O ne rather innova t ive
a pp roac h to pro to type
wire-wrapp ing has been
made by Vector. The tool
used for this purpose is the
Model P180, and has been
de signated "Stit-n-w rap." A
Motor-driven model , the
P160-4T, is also available,
but utilizes the hand tool as
a driving bit, thus permit
ting you to upgrade your
initial purcha se if you
desire .

The wire normally used
for thi s tool is no. 28 AWe ,
nyl on-polyurethane insu
lated, but it is also possible
to wrap using sta nda rd no .

I
ENLARGED
V I ~ W Of TIP

Fig. 8. W ire-wrap (Vector).

26 o r no. 30 gauge pre
stripped a nd pre-cut wire.
The wire may be obtained
in dear, red , green, o r blue ,
and is run from a spool at
tached to the top of the
tool.

The system has been de
signed so that six turns pro
vide extremely low resis
tance connect ions, eac h
c o n t a c t be in g ap p rox
imate ly 0.003 O hms. The
sec ret to the success of this
tool is in the remova l of
insulation from the wire as
it passes over a narrow
sha rp edge in the bit. As the
tool is rotated , the wire rolls
a lo ng a path from this sharp
edge to the wire post, which
fur ther opens the slit in the
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Photo C. Universal perforated board with end connectors
(PLUGBOA RD by Vector).

Table 1. Wire-wrapping problem guide.

copper etching paths ex
cept possibly as an edge
co n ne ct io n . Typical of
these boards is the one
shown in Photo C, again
manufactured by Vector
under the name " PLUG
BOARD." As in the case of
etched boards, this carrier
has O.042-inch holes on
D.t-tncb centers. A great
deal of flexibility can be
used in making prototypes
with these boards, as parts
of any reasonable physical
size may be placed on
them. They also have the
advantage of being less
costly than etched boards .

Wrapped-wire-type
square pins are obtainable
to insert into the holes on
component boards or to
use as parts holders or con
necting points.

Wire-wrapping Problem
Guide

Causes and cures for
wire-wrapping problems
have been mentioned
throughout the preceding
paragraphs. These have
been summarized in Table
1. If you encounter dif
ficulties in your initial wire
wrapping endeavors, check
the table to analyze your
problem.•

Probable Cause

lifting tool during wrapping

Excessive downward pressure
during wrap

Removing tool before suffi
cient rotations have been made

Insulation not stripped back
far enough. Wire not inserted
tully into bit
Too much insulation strippedExcessive turns

Insufficient turns

End tall too long

Fault

Spiral or spread out wraps
Overlapping (jumble) turns

Fig. 9. Cross-sec tion of "Sli r-n-Wrap " connection (Vector).

advantage of wire-wrap
ping shortcuts (or, the c ir
cuit paths may suff ice). A
component carrier looks
like an IC with the " lid" off,
has wire-wrap terminals in
this case, and on the open
top surface has solder ter
minals to accept resistors,
etc.

Sockets are also avail
able for SCRs, tran si stors
(all cases), and other com
ponents.

At lea st one manu
facturer produces these
boards with card connector
terminations on one edge.
This makes each board a
separate entity within a
system, with only the edge
connector receptacle wir
ing between boards needed
to complete the system.

End connector boards,
by the way, frequently
develop open circuits be
tween the card and the con
nector. This can usually be
corrected by removing the
card and then reinserting it.
If this doesn't work, the
edge connections should be
cleaned with alcohol , or
even with a soft pencil
eraser.

Component boards ,
made up of either epoxy
paper or epoxy glass, use no

wrapping techniques . You
may purchase "unive rsal"
PCBs (Photo B) that allow
complete flexibility of de-
. . . .

Sign usmg wtre-wrappmg.
And you may purchase
component boards contain
ing prepunched holes for
mounting parts to be con
nected by wire-wrapping.

The technique of wire
wrapping is the same in
each case . However, with a
board etched for a specific
project there is little or no
flexibility, which is intend
ed

Universal-type wrap
pable board s have an
overall grid of O.042-inch~

diameter (1 .1 -mm) holes on
O.1 -inch (2.5-mm) centers ,
and use tinned interleaved
buses . Anyone or more
Dual In-line Package (DIP)
sockets may be installed
anywhere on the boards. If
parts such as resistors and
capacitors are placed on
the board, they should be
installed using component
carriers in order to take full

insulation at the point
where the bare copper con
tacts the post. The wrap
ping action indents the wire
and the post, to produce
gastight joints (seven turns
will produce 28 contacts).
Insulation removal only OC~

curs when wrapping takes
place, not when wire is re
moved from the tool.

Fig. 9 shows a cross-sec
tion of how the wire wraps
on the post. Any insulation
that is displaced reforms in
the space between the wire
turns. Wire is held close to
the board (when starting or
moving to the next ter
minal) using a dull wire
holder. No looping is neces
sary, and this type of wiring
is amenable to daisy chain
ing. Wire is not cut until the
end of a run or until a c ir
cuit path is reached .

Circuit Boards for Wire
wrapping

You may design and
make your own PCB that
will permit you to use wire-

•

'30



Clegg is
VHF Headquarters!

SELECTED PRODUCTS FROM CLEGG AND FRIENDS"

CLEGG FM·88S
All of the great features of the FM-88 Plus
800 channel programable scanner

CLEGGTT·2
Solid State Touch Tone encoder featuring
automatic transmitter keying.

AMPLIFIERS BY:
MIRAGE AND

KLM

POWER METERS BY:
MIRAGE

HAND-HELDS
YAESU & WILSON

ROTATORS, TOWERS
& CABLES
ALLIANCE

CONSOLIDATED
TIMES WIRE

BERK-TEK

SSB TRANSCEIVERS BY:
ICOM AND YAESU

ANTENNIIS BY:
IISP. CUSHCRAFl;

HUSTLER, KLM. TONNA

CALL OR WRITE FOR DESCRIPTIVE LITERATURE:

I

,

\

CLEGGFM·88
Fully synthesized
143-1 48.995 in 5 KHZ steps.
CAP & MARScoverage
variable power 11-25w)
1year warranty

CLEGG POWER
SUPPLIES
Four popular models
PS-7A-7 Amp
PS-I2A-1 2 Amp
PS-20A-20 Amp
RS-35A -35 Amp

CLEGG MARK·3 & FM·76
12 channel crystal controlled
MARK-3 - 146-148 MHZ
FM-76-220-225 MHZ

CLEGG
ALL BANDER
AB·144
Converts your "All-MODE"
2 meter transceiver to General
Coverage Receiver.
100KHZ to 30 MHZ

IF YOU'RE GOING 10 DO IT ON VHF
YOUU DO IT BETTER WITH CLEGG AND FRIENDS!

Communications Corp.
1911 Old Homestead Lane
Greenfield Industrial PSft( East
L.ancaster, PA 17601

.... en(717) 299·7221
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Alexander MacLean WA 2SUTINNN'Z VB
18 Indian Spring Troil
[knville NJ 07834

Working with Transistors
- useful knowledge begins
where gobbledygook ends

Author's Note: This article was about '0 be sent in 10 73 when an excellent article, "73 Reyeals Bias," by Carl C. Drumeller W5JJ, ap
peared in the September, 1978, Issue of 73, p. 136.

He used a method yery similar to mine to determine transistor componen1 yalues. There are dIfferences In our approaches, though,
and th is arlic le also coyers material which he did not present. So, after talking with 73, It wa' decided to go ahead with th Is one, too.

I recommend that you compare the two approaches to the problem and particularly note the dIfferent choices we each made In elr
cultry as well as the similar pragmatic answers.

Some yea rs ago, 1 was
ab le to ta ke th e Navy's

"two-pound" cou rse in
basic elect ronics. It sta rts
with " this is an electron,"
and ends up with "this is a
computer."

There was a full section
on transistor theory and ap
plication. This was good, as
I didn 't know anything
about transistors .

By some fluke, I com
pleted that pa rt of the
course with a high score. I
also came away with one

--+--~ .
e t ou vec

Fig. 1. Basic transistor volt
age amplifier.
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other important piece of
informa tion: 1 sti ll d idn' t
know anything a bou t tran
sistors.

This was no t the fault of
the cou rse o r my lack of
application. The informa
tion was centered on hav
ing total control of specifi
cations and tec hnical infor
mation on the devices be
ing used .

Out in the re al world, the
slide-ru le approach simp ly
would not work at a ll. I
never could get all the info
needed to work the for
mulas, and I st ill did not
have a firm grasp of what I
was trying to do.

Cont rast the a lmost reli
gious devot ion to the slide
rule approac h to transis
tors with the usual way one
learned about tu bes, as I
was introduced: Here is a

tube (a type 30). It has a
fil am ent , a grid, a nd a
plate. You connect three
volts and a rheostat to the
filament, li ke this, and the
B battery to the plate cir
cu it a nd one side of the
filament, like th is. Now,
here's how you hook it up
to make a rad io {a one-tube
regene rative set). Don't
hook up the B batte ry
backwards a nd don't con
nect the B battery to both
sides of the fi lament o r
you'll bu rn it out.

That and a book of o ld
tube ci rcuits was about it
as fa r as the theory was
co nce rned. Then I was in
bus iness. Th e t ime re
qu ired from start to fin
ished product was the bet
te r pa rt of a n afte rnoon. If
there was such a thing as
the e lectron theory, pa ram
eters, and othe r assorted
d rivel. it was not men-

tioned and was not missed
for some yea rs.

A slight amo unt of re
fle ct ion shou ld yield the
fo llowi ng: The 30 took two
vo ltages. A transistor only
takes one. Therefore, a
transisto r shou ld be easier
to work with than a tube.
Why isn't it?

Basically the problem is
gobbledygook -too ma ny
words got in the way. The
t ransistor had to be sold as
something new and differ
e nt and an ent ire mythol
ogy was created to obscure
eve rything abou t the tran
sisto r. You ca n ha rdl y
make head or tail of the lit
tle beasties. The ni ce thing
to remember about tran
sisto r mythology is th at
most of it is bunk. What' s
need ed is some how-do
you-use-it informat ion and
thi s is much easier to get
than is commonly thought.
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Fig. 2. Com plete textbook
circuit.

fo r t e st purposes. If I
wanted to produce a fin
ished circuit, I would go for
the insul ated heat sink and
shield it me chanically so
that t he re would be no
shock hazard .

Th ere ma y be t imes
whe n a spec ia l purpo se
needs a PNP transistor, but
fo r sta rt ing out a nd most
use s, d ivide you r transis
to rs fir st by NPN a nd PNP.
Then put the PNP tran si s
tors away where you will
not be tempted to use
t hem. The remaining NPN
types can be roughly di vid
ed into three important
main ca tegories . These cat
egories reflect both a basic
app lica tio n and a rough
me a surem ent of t he ir
power-h andling abilities.
The three catego ries are:
sma ll signa l- up to 10 rnA
of cu rre nt, general pur
pose-10 to 100 mA, and
power ty pes-100 mA and
up.

This disregards the dis
tinction between audio, rf,
switc hing, o r other special
purpose types. It does,
though, give a rough gu ide
for immediate app licat io n
a nd to introduce a way of
thinking . Yo ur two basic
immediate needs are to see
th at t he d evice doe s not
have its ratings exceeded,
a nd to see that it is no t
overdriven.

To sta rt with a mo stl y
un known tran sistor , as
su me that it is a sma ll
signa l type. By the way,
many large-signal or high
e r-powe r device s can al so
be used for sma ll-signal
use, a nd do a very goo d
jo b. The basic transistor
am plif ier c irc uit is usually

works against you. It's ni ce
to be ab le to work wit h the
same vo ltage polarity as
wit h tube s, but you pay for
it when compa red to the
PN P.

W it h a PNP, t he collec
tor gets the minus voltage .
With mo st power type s, the
collec to r is a lso co nnected
di rectly to the case. W ith a
PNP transistor, you can
then mount the transistor
d irect ly on the c hassis and
also make the chass is be
grou nd for yo ur su pply. A
heat sink may or may not
be needed, too, bu t it a lso
can be grou nded to th e
chass is directl y.

W it h an NPN, yo u can't
jus t d o thi s. The usual
method is e it her to use a
t ra ns is to r mountin g kit
wit h a mica was he r and in
su la ted hardware so that
the tra nsistor ca n st ill be
moun ted to the c hass is, or
to insula te th e heat sink
fro m the chass is .

I never was too happy
with the was her method,
a nd prefer the sepa rate
heat sink, but th ere is st ill a
di sadvantage to thi s; There
t hen be comes a voltage
di ffere nce betwe en the
chass is and the heat sink or
trans istor which might be a
safety hazard . The best bet
here is to shie ld th e heat
sink so th at direct co ntact
wit h it is avo ided. Yo u ca n
connect the tra nsistor di
rectly to the chass is if you
make your plus vo ltage the
one whi ch is grou nded and
leave t he minus flo ating. If
t here is a n internal su pply
for t he u nit, this is not hard
to do . However, it is con
fus ing, to say the le ast , and
if t here is ot her eq u ip ment
connected to the uni t, yo u
may have conflict between
va rio us g ro u nd connec
tions a nd power sup plies.

Fo r mo st bre adbo a rd
use, I just used the tran
sistor mounted o n a big
heat sink by itself . Connec
tions were made by s lo ppy
cl ip lead , a nyway, so the
problem of mounting the
t ra ns is to r in equipment
never came up. It worked

won't have the info rmat ion
you need fo r them, there
has to be a nother way. At
least this is what I t hough t
afte r s itti ng and sta ring at
my collection of unknown
transi sto rs . I had come
throug h t he cou rse in fine
shape but I sat t here with
o ut the fa intes t idea of
what to do. A few bas ics
came to me. I had li ttle in
format ion, my tran sistors
were u nk nown, and w ha t
was t he worst thing that
cou ld happen? I cou ld
blowout a nickel tran
sistor. Tha t's no t too bad
for some experience. Bu t ,
as I worked o n just how to
do it, some of t he course
materia l tr ickled throug h
to t he top.

It is t hese cut-and-t ry
basics whic h I w ill try to
present as an organized ap
proach to starting to ex
per iment wit h transistors.

Transistors are of two
main types, PNP and NPN.
This refers to t he pola rity
of the interna l materi al.
This is theory, but there are
theoretica l a nd pragma tic
considera t ions which are
im porta nt about this.

In many of the older
types you might work wit h,
the NPN ve rsion of an iden
tical PNP type migh t have
a higher freq ue ncy range
th an the PNP transistor .
This might be importa nt in
some circuits. Also, the
po la rity of t he device
dete rmines how the polari
ty of the supp ly hooks up .
The NPN is the o ne wh ich
hoo ks up with the same
polar ity that you a re used
to w ith t ubes.

The B+ goes to the col
lector (p late) and t he min us
goes to t he emitter (ca t h
ode). This mak es it easy to
get it right. Also, a prag
matic effect whic h I no
ticed was t hat, in man y
cases, the ide nt ica l c ircu it
was far more sta b le using
an NPN ra t he r t han a PNP.
There is o ne me cha ni cal
disadva ntage to wo rking
with NPN power transis
tors; t his is heat sink ing.
Here t he voltage pol arity

Fi rst of all , we ne ed
some paramete rs. What's a
parameter? That's a catc h
a ll phrase to cover a ll of
the operat ing cond it ions of
your pampered little t ra n
sistor.

Tubes have para meters,
too, o nly t hey do n't know
it. They have a maximu m
voltage for t he fi lamen t,
one for t he plate, vo ltage
limits between other e le
ments, a maximum current,
maximum signa l inp ut, etc .
With tubes, it's no big deal,
but with a t ra nsistor, eve ry
thing gets a fancy title.
let's try and isol a te what
we need from the rest.

Tra nsisto rs ca n wo rk
with one voltage. Th is is
the supply vo ltage . It has a
maximum val ue whic h the
device can take . As with
any device, but particular
Iy with a trans istor, you
don't even wan t to come
close to t his. Figure a
design maxi mum of 12 to
18 vo lts for most uses. The
max imum rat ing is usuall y
more. They a lso have a
maximum current ra tin g
just like a tube does, but in
stead of the plate glowi ng
cherry red and giving you a
chance to shut it off, t ran
sistors go pffft t he first
time. Dead tra nsistors a re
nature 's way of tell ing you
not to do that aga in.

While there are a myr iad
of trans istor pa ra mete rs
ava ilable, the o nly ot he r
one that you need to know
right now is the maxim um
voltage which can be ap
pl ied between va rious e le
ments. The next b iggest
cause of a terminal pffft,
after too much collector
current, is too high of a
signa l being applied to t he
base o r em itter junctions.
Too much signa l w ill b low
t hem. In time, you may
want more parameters to
play wit h, but those are
enough for the cut-and-t ry
exper imenter.

There are rea ms of equa
tions for deter mining a ll
t he res istance val ues in a
simple t rans isto r amplifie r
circuit. Since yo u proba bly
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tube va lues, severa l hun
dred Ohms, with 1000 and
2200 Ohm s used quite
com mo nly . Wat ch the
scope and see at what
po int your signa l starts to
distort o r clip. Put in the
resistor a nd see what effect
the va lues have on the sig
na l. If there is an improve
ment, inc rease the signa l to
get the distortion again.
Try different val ues and
see what tha t does. You
may want to go back a nd
try some new values for R1
and R2 at this point, too.
However, R4 will probab ly
be a minor factor in the
overall amplifie r ci rcuit.

As with vacuu m-tube
cathode re sistors, the emit
ter resistor is usually by
passed. This is a husky
e lectrolytic often in the
sa me range as those used
with a tube. 20 uF on up to
a few hundred uF are com
mon va lues . When the re
sistor is not bypassed, it
also has some degenera
t ive effect. The output will
be less, but you will also
get the stabilizing effect of
an emitter which is not by
pa ssed . You can see the dif
ference on the scope as
you try d ifferent resistance
values or bypassing. Just
play around with a few
e le c t ro lyt ic value s a nd
watch what happen s.

The ma in kill er of tran
sisto r circu its is heat. They
have the habit of drawing
more curre nt as they warm,
which mak es them warmer
and they draw even more
cu rre nt, and pffft. If you
work well within the rat
ings, you should have little
trouble . Most devices a re
run too close to what they
can handle.

The only other th ing is to
keep it from becoming ex
ternally heated. Don't put
the transistors ri ght ove r
the power transforme r. Al
low room fo r ventilation. If
you avoid extremes of both
heat a nd cold, you should
ge t re li a ble resu lts with
this ci rcuit. The only way
to assure operation at tem
perature extremes is to test

ing a few c licks in the other
direction, bu t watch the
meter . When you get better
results, replace the box
with the appropriate fixed
value a nd go back to R2
with the substi tut ion box
and see what effec t chang
ing that will have . A simple
c irc uit like this should
have qu ite a range of prac
tical values over which it
will work . It should only
take a few back and fo rth
trips to make an optimum
choice.

At th is point, you have a
work ing amp lifier. Usua lly
there are a few more resis
tors wh ich get put in the
circuit for stabili ty o r othe r
reasons. These ge t put in
last. They a re shown in Fig.
2. R3 is not cri tica l. There is
a simple formula for do ing
it by math: R3 is usua lly
a bout 1/10 the va lue of R2.
R2 a nd R3 ac t as a voltage
divider a nd a lso help to
tame the base-emitte r cir
cu it by providing a load to
help limit current fl ow in
the circuit.

When you have the bas ic
c ircuit going, just hook up
the subst itut ion box a nd
see what effect different
values of R3 have to the ac
tua l s igna l. Start high, and
as you c li ck down, the sig
nal will begin to be atten
uated by th e resi stance . At
that point, or a little lower,
is the point at which yo u
want to stop.

R4 is a nother matter. It is
something like a cathode
resistor but it doesn't wo rk
the same way. It also has a
stabilizing effect on the
transistor c ircuit, and hel ps
li mit the current of the
stage. It a lso may have the
e ffec t of perm itti ng a
wider range of input signa l
withou t d istortion. That
does n't mean you can ex
ceed the e lement·to-ele
ment rat ing, but, as with
tubes, the added bias can
place the signa l on a more
fav orable par t of the cur
rent c urve .

Use your scope a nd a
va riable input. The val ues
a re quite similar to the

lation is a resistance value
which will limit the current
to 10 mA in the worst case,
that is, if the transistor
were a dead short. This
gives you a va lue of R1 .
This is not critical, so pick
the next highest resistance
which you have if you can' t
get the exact value. Re
member, this will not be
the actual final va lue, but a
working load resistance to
sta rt with which will pro
tect the device .

In most cases, the actual
value for best results will
probably be much higher
- similar to a tr iode tube
volta ge amplifier wh ich
usually has quite a high
load resistance. However,
start with the value derived
in that manner. Hook up
your YOM to measure the
actual current at the col
lecto r. At this point, with
one resistor, there should
be no cu rre nt. Without
some form of bias to the
base, the transistor should
be cut off and no current
should flow.

Now, ta ke your resis
ta nce substitution box and ,
sta rting with the highest
value at R2, cl ick your way
dow n unti l the t ra nsisto r
just sta rts to d raw some
curre nt. At this poi nt, there
should be some ind ication
that the c ircuit is fun ction
ing. Use you r mike and a
sensitive ra nge on your
sc o pe, and watch the
waveform. I a lso used the
output from an FM tuner.
Even at these low level s, I
got an indication of c ircuit
function and could see ob
vious distort ion or clip
ping . The circuit should
work, but not too well .
Here is where the fun
starts.

Replace the subst itution
box with a fixed val ue at
R2 . Put the substitution
box in place of the fixed
va lue at R1 . Starting at the
original R1 value, increase
it and see what effect it has
on the signal. You should
get more amplification and
less distortion up to a
point. If you don't, try go-
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Fig. J . Transistor
control.

a sma ll-signa l app lication,
both in audio and rf. It
makes an ideal place to
sta rt.

Some equipment will be
needed fo r experimenta
tion . Besides the usual
transisto r ha rdwa re and
parts, you will want an
osci lloscope, a YOM, a re
sistance substitution box
or handf ul of potentiom
eters or resistors, and a
signa l source .

Start with a microphone.
It's safe. An FM tuner o r
audio signal generator
would also be nice for fur
ther testing. An adjustable
amplitude is highly desir
able. The simple one-stage
small -s ignal transistor
voltage amplifier is a fiend
to design by formula but it
is quite easy to do prag
matically. This is where
some of what the course
taught me rea lly helped .
The basic circuit is shown
in Fig. 1. R1 and R2 are the
two key resista nce val ues
in the circuit. They will
have to be arrived at ex
pe ri mentally but it is quite
easy to do once you get the
ha ng of it. The importa nt
thing is the safe ty of the
dev ice. Protect ing the tran
sistor is what takes up you r
t ime at the sta rt and makes
it seem a li ttl e clumsy to
do.

Accord ing to theory, a
class A transisto r amp lifier
will draw half its allowab le
current at rest (no signal).
The output signal goes
above and be low the mid
point. This gives us two
assumptions . The first is
that we are using a sma ll
signa l device (even if we
are not). This also mea ns
that we are limited to 10
rnA.

Our first practical calc u-
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you r circu it at the temper
ature extremes which you
wi ll normally e ncou nte r.
Use husky transistors and
pa rts and derate them fo r
ext remes. With care, t his
should no t be any great
prob lem.

Input a nd output cir
cu its prov ide littl e pro blem
with this stage. Ca pacito r
coupling is easy and corn
mon wit h such a ci rcuit.
The va lue is not critical. 10
uF, or so, is a com mon
value.

The real sti nke r is t he
vol ume control. You can't
just hoo k up an aud io
taper pot in p lace of R3.
Whe n you tu rned it down,
it wo uld become a dead
sho rt across the emitter
base junct ion. A ci rcuit
such as that shown in Fig. 3
will do the job. A few extra
pa rts a re qu ite cheap at
trans istor powe r level s.

You can use one or two
stages whic h are similar for
a n a udio amp lifier, de
pending on how muc h am
piification is needed. The
output will be high imped
ance a nd will d rive a high
impedance pa ir of he ad
phones wit h suffic ient
volume. More stages can
lead to troubles such as
feedback o r motorboating.
There are two things at
work he re. The higher gain
of cascade stages is a
trou b lemaker and the addi
tional wi ring p icks up a ny
thi ng.

Driv ing a speaker is not
ha rd to do e ithe r, if you a re
no t overly squeam ish.
Much attention is given to
proper impeda nce matc h
ing with t ransistors. If you
can just ignore that urge,
you should be o kay.

Sta rt with the circuit of
Fig. 4. The t rans fo rme r
should be a medium-to
low-impeda nce tra nsform
er. It probab ly should be
critica l, but I have used
a nyth ing from a 48-0 hm Cot
transisto r ou tput type to a
re pl a cem ent t ube type .
Use the 8-0hm outp ut and
whatever prima ry you have
to start with . Here you just

do the same thing that you
did with the load resis
tance procedure. Adjust R1
with one eye on the YOM,
and listen to the output.

It wou ld be assumed
that you would sta rt with
an aud io power type, not a
sma ll-signal type. Then
start d rawing some current
and listen for what you get.
This c ircu it wi ll not be the
most efficient, but you will
be surprised just how loud
even a small amount of
audio can sound.

I fou nd that an amplifier
in t he range of 200 mW to a
Watt, or so, was quite prac
tical with this so rt of set up.
In fact , I even hooked the
speaker coil in alone in
place of the tra nsformer. I
don't reco mme nd the prac
tice, t hough. It's too easy
for the steady dc current to
exceed the rati ng of the
speaker winding, and burn
out an expensive speaker.
It does improve the fre
quency respo nse, t hough.
With care, even with a
junk-box transfo rmer,
t he re wi ll not be any
se rious loss fo r com
munications use, and even
music may be acceptable.

It is always stressed that
t he trans istor is a cu rrent
operated device; you a l
ways get cu rrent ratings
but littl e is said about volt
age. Your tota l output pow
er is t he signa l voltage
t imes the current through
the impeda nce whic h you
are using. The va lue can be
found by Ohm's law.

For example, the mea
sured output voltage
across the speaker winding
divided by the impedance
gives you the current (ac).
The voltage is aga in used
to calcu late you r power
output. Or, even easier, use
P = E2/R.

It usua lly is t hought that
you get more output if you
can get the t ransistor to
de liver more current to the
speaker coi l. It's a nice
theory, but just drawing
more t ra nsis to r current
doesn't a utomatica lly de
liver more output. As effec-

tive output goes up, so
does the output current
and the o utput voltage . At
no point can t he effective
output voltage exceed the
actual supp ly voltage to
the trans istor. It usua lly
wi ll be somewhat less .
Whi le you r formula sounds
great that 12 vol ts at 2
Amps wou ld give you 24
Watts, at twel ve volts, the
transistor may no t deliver
that two Amps.

Enjoy the extra safety
marg in . You can get
enough from just a simple
power stage to hu rt your
ears at close range . He re,
too, watch the scope for
distortion . Measuring your
output voltage va lues will
give you the fu ll story.
When you drive the tran
sisto r to its supply vo ltage,
you get clipping and distor
tion.

A common thing with
trans isto r ampl ifie rs is
di rect coupli ng between
tra nsisto rs . This is one of
the all-time headaches to
design and debug. O r re
pair, if it comes to t hat.
Without going into convul
sions on how to do it, there
is one basic ci rcuit co n
figuration which is easy to
play with, shown in Fig. S.

Ql and Q2 can be small
signa l types . Q3 is shown as
a 2N30SS, which is quite
common. I have used three
2N30S5s and a number of
oddball combinations. Try
fo r some sort of method to
your choice.

There is one important
conside ration you shou ld
keep in mind when worki ng
with power t ra nsisto rs .
They a re very rugged cur
rent-wise when compared
with the smaller ones, but
many of them can only ac
cept a small input voltage
without damage. Many
wh ich I worked with would
only take about fo ur volts
between emitter and base.
Many small-signal types
wou ld take 35 volts be
tween emitter and base.
That's a very strong case
fo r using small-signal types
to drive t he power stage for

you . Also, in many cases,
the small-s igna l type w il l
be mo re sens itive to weak
er input signals.

An FM tune r is a high
output signa l sou rce. So
may be the o utput from a
detecto r in a receive r.
However, in a simple set,
the audio stages may have
to supply some of the
small-signa l gain needed
for the set. Try some corn
b inations whe n yo u work
with these c ircuits so th at
you get a fee l fo r diffe rent
operating cond itions.

I have wor ked with
ma ny sets which had im
pressive bench test specs,
but on-the-a ir tests with
wea k signals showed the
importance of real sens i
tivity to weak signals and
the effect sma ll amounts
o f change in d istort ion,
clarity, and othe r condi
tions have. You just do not
notice these effects with
out real o n-the-a ir testin g.

Rl is chosen the sa me
way as in the first ampli
fier: first for t he current,
and then fo r the sound .
This ampli fier is about the
simplest "complex" ampli
fier that you can build . The
fi rst two stages are wo rking
as vo ltage a mplif iers and
the last is the power ou tput
stage. Th is circuit will also
work well with just two
trans isto rs if less p re
ampl ificaticn is needed .

I did no t bui ld these cir
cu its into any equ ipment. I
just used these circu its to
learn on. However, I found
even t he simple circuit li ke
Fig. 5 to be quite stable . I
had it running on the bench
for hours at a time as an
amplif ier for an FM tuner,
and most of the othe r suc
cessful ci rcuits worked

"'
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Fig. 4. Basic transistor pow
er amplifier.
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Fig. 5. Simple multi-stage power amp circuit.

By the time you have
played for a few weeks or a
month with these simple
circuits, you should have
gotten ove r the fear of
trans istors. Then yo u will
have built-in safety pro
cedu res to use whe n you
a re breadboa rd ing, a nd it
shou ld not be hard to pro
gress to more specia lized
simple circuits suc h as i-f
amp li fiers o r rf c ircuits.

If you p lay by the impo r
tan t transistor rules and ig
nore many of the rest at
f irst, yo u can learn a lot
about the exact function of
t he c ircu its, how to get
them going withou t fo r
mulas, how to deal with
parts subs tit ut ions, and
how to get wide o pe rat ing
tolerances.

You will learn to see
wha t is actua lly happening
inside the circu it as you
make changes. The faul ts
you find will also help you
to de bu g othe r c irc uits
w h ic h yo u m a y work
with. •

from PNPs. They will lead
yo u in to troub le.

There are a number of
othe r s imp le conf igu ra
tions which can be do ne
with just a few transistors.
Any good trans isto r man
ual should have a num ber
of bas ic circuits whic h can
be t ried.

There are also combin a
t ion ci rcui ts us ing both
NPN and PN P transistors
t ied back to back. Stay
away from the more com
plex d irec t-cou pled ci r
cu its with lot s of com
ponents, dua l power sup
plies, and t he like. You get
into se rvic ing and reli abili
ty p roblems whic h you
rea lly do n't need .

1 found that none of the
other simple combi nations
which I tr ied reall y gave
me anything which these
s imp le c irc ui ts d idn't.
There were di fferences in
operation, bu t t hey we re
not signif ica nt fo r any nor
ma l use which I wa nted to
ma ke of the circuit.

2 vDC

which we re exact equ iv
alents, and the re was trou
b le. It appeared to be t he r
ma l runaway. The stage
wou ld start d rifting in to a
h igher-cu rrent condition
and then I would get distor
tion and other problems.

The re d id not appea r to
be an easy fix for this con
d ition. Even though the cir
cu it cou ld be stabilized so
that it wou ld not draw dan
gerous current, it was not
ta me, whic h means it's no t
rel ia ble . And yet the same
circu it wi th NPNs was a joy
to wor k with. Stay away

,
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well with no problems.
Even without a ll the resis
to rs wh ich a class ic circuit
is supposed to need for
stab ility, they just sat there
and worked for hours on
the bench.

I think the key is to pick
husky transisto rs and run
the m very conse rvative ly.
The power amp on ly d raws
a few hund red milliamps
resting, if that, and the first
stages use a tiny amount of
current. Ho we ve r , as
stated earlier, many of
these stages were tried
with the PNP transis tors

1980 is the year for 220MHz
AND LUNAR CAN PUT YOU THERE!
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HERE AT LAST · modules for transverter system development. Lunar's line of
modules allo..... complete system flexibi lity in achieving multi -band VHF/UHF
stete-ct-tne-art capability. By combining appropriate modules, EME capability is
readily achieved. The 100% successful K6LEW 144 MHz DX-peditions to
Dela.....are & West Virginia in Fall '79 attest to the modu le's capabi lity. Converter
NF of 1.6 dB and overall NF of 1.3 dB with preamp gave outstanding copy of EME
signals using just four antennae. The basic system is the Dewnconverter module
and the Upconverter modu le selected to suit your IF requirement . Adding the ap
propriate Local Oscillator/Filter module puis you on the desired band. Changing
LO modules changes bands - thus retaining the converter modules. The basic
system yields approx 6 dB DSB NF and 200 mW RF output (l -5 mW drive at IF).
Adding preamps 10 receive side wilt yield desired NF, while adding power arn
putters on output wi ll yield desired power level. Fillers ut i lize microwave
techniques, inc luding printed capacitors. The LO modules are dual frequency with
IC oscillator/multip lier stage, .00 1% crystals for maximum stability and dual out 
put po.....er levels for bolh lo..... -and high level mixers. The LO outputs are filtered
and all non-desired signals are less than -50 dB below LO. Downconverter uses
broadband DBM with an integral to..... noise preamp stage and bandpass filter. The
upcorwerter use a high level OBM and a broadband l inear 30 dB gain module
yielding 200 mW line., output, wit h 1·5 mW drive at IF required. Syslem in-

L -' terconnects uti li2e high quality SMA·type connectors, .....hlle input/output to your
system are BNC. Po.....er amplifier modules due in early '80 boost the 200 mW 10
readi ly desired levels.

Po.., Amptltllra Modul••:
10 W PEP output from 200 mW UC module for each
band - these modules due 2nd qtr '80

Menu.or:
Model A T-33: 33 dB lOW attenuator for reduc ing
l OW ngs to 5 mW IF level.

Availability lIatlng for modulea:
"1 qlr '80; ··1.1 1 qlr '80; ···2 qtT '80

Downconvet1lr Modul••:
(specify IF) Model DC·28, DC·50' , OC-144'

Upeonv.rtlr Modul••:
(specify IF) Model UC-28, UC-50' , UC·144"

Loc al o.clll8tor Modul••:
(specify output bandllFl Models:

LQ-50/28, LD-144/28, LD-144/50' r- _
(single Ireq models) louie N Ancll ~ra,mSl ~
LO-I44/2812, LO-22012812, L0-43212812, W.._T ., ~ ._ _.. .- 1t~~NA
LD-144/50/2'; LO-220/50/2" ; LO·220/ 144/2"·: r~_ R
L{}-43 2/5012"; L().432/220/2- ·· 2785 Kurtz StrHt. sUi.-"1o

.... L17 ~)o:r.'g.,~ 92110 ctroniCS lDV.I••181747
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2 Meter and 70CM
come pretuned.

-::--

--------------------------

I
I
I

MOBILE 70CM
.1 7-7 PH Stainless Steel 14" Whip
. 20 0 Walt capacity
• No ground plane requi red .
• Lo w Angle of radteucn me xtmtaes

performance to hilltop remote b ase
Slat ions

• Designed for uplink and direct cern
rnunlcatlons.

• Freq ue ncy Range 430 ·470 mc

PRICING (Any frequency)

Coil with 90 lb. pull Mag Base _ $49.95 0
Coil with Thru-vehtcle Mount 39.95 0
Coil with Right Angle Bracket 34.95 0

"'I
OMonev OrderEnclosed $ 0 Check

D Master Charge D VISA

Credit card 11 Exp. date' _

Name _

Address' _

Ci l y State Zip _

Signatu re _

MOBILE to MOBILE 1
• I 7·7 PH Stainless Steel Tapered 54 ,. • I 7·7 PH Stainless Steel Tapered 4 2 "

Whip-Deflects easily when struck- Whip-Deflects easily when struck-
Minimum wind deflection-cut in Minimum wind deflection .
field to match ground plane van- • No g round plane required.
abies. .20 0 Watt capacity

• 150 Watt capacity • Low angl e of rad iat io n for repeater
• Unique dual-angle radiation pattern and Simplex operertcns.

is ideal for groundwave communtca- e tow SWR across entire 2-Meter
nons as well as skip propagat ion. Band-Excellent for existing and new

• Minimum SWR at Band Edges rep eater channel operation
• Frequ ency Range 28-29.7mc • Frequency Range J44· J 7 4mc ,.

METZ COM~~~A~';-N-C-;;R-;.- ~:o--------- l·
Corner Route 11 & 11 C
Laconia. New Hampshire 03246
Tel. : 603-524-8806

,.,.. Reader Service-see page 259 137



A Digital Clock with Analog Readout
- this is progress?

General Description
Two co ncentric circl es of

di screte light-emitting
d iodes form the " hands" of
this clock. The outer circle
is for the minute hand; the
inner circl e, with a diameter
about three-fourths that of
the o uter o ne, is for the
hour hand. One LED in each
circle is o n at any given
time. Another, LEOS, is on
continuously at the center
of the circles to act as a
visual point of reference so
that the eye so mew hat
au to ma t ica lly co nst ruc ts
each hand of the clock out
of the central LED and the
peripheral minute o r hour
LED . As addi tional ref
e rence points, particular ly
for nighttime viewi ng, there
are blinking LEOs (1-4) of a
different color located at
tz.oo. 3,00. 6,00. and 9,00
They show that the clock is
running. They also are used
in setting the c loc k, as is ex
plained later.

nine ." Thi s visu al shift
doesn' t occur wi th a digital
readou t. I suspect that this
is one reason why Texas ln
strume nts has come out
with a n a nalog readout on a
digital watch. 1predict that
th e c loc k-ma ke rs will
follow suit. Even if yo u're
not a nearsighted clo ck
watcher, you may find this
project to your lik ing.
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the instant readout of the
old-fashioned clock with
hands . One swift glance at
an old-style clock and you
know immediate ly how
close you are to that 1 :00
deadline. With the ordinary
digita l clock reading 12:53,
it takes a bit more than a
quick look to te ll you that
you've got seve n minutes
le ft . There ' s so me t h ing
about a clock with hands
that makes 8:20 look like
"twenty after eight" and
8:40 look like "twe nty to
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place, I wanted an all-elec
tronic clock that I could
read from a distance of
three 'or fou r feet in the
dark without my glasses . If
you .h a p p en to be as
myopic as 1 am, you know
that the ordinary digita l
clock might as well be just a
night l ight after you have
ret ired and have put your
glasses on the shelf. This
clock face can be as large
as you wish. ..

In the second place, I
wanted a clock that .g tves

CO C2 0
3000~ F '~ F 22~ F

",

"'"149 0
~IO

~"
)..

"'"

G. Windolph Jf'9IEA
PO &x 3305
190/ N. 18th St.
Quincy, IL 62301

'.~V RI, ..

Fig. 1. Power supply and timing circuit.

T he clock described here
brings you the best of

two worlds - t he digital and
the analog. It combines the
reliability of the no-moving
parts, all-electronic clock
with the instant readability
of a clock with hands.

I built thi s clock for two
main reason s. In the first
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A o ne-pu lse-pe r-mi nute
signa l operates the clock. A
one-pulse-pe r-second signa l
shows that the clock is run
ning a nd, a long with a
6O-Hz signal. is used to set
the clock. The 6o-Hz signa l
is obtained from the collec
to r of Q1, which sq uares up
the sine wave to operate
the TTL integrated circu its.
This frequency is d iv ided by
10 in IC1 and by 6 in IC2 to
give a 1-H z signal. This is
agai n divided by 10 and 6 in
IC14 and IC15 to produce
the one-pulse-per-m inute
s igna l t hat operates the
clock.

The 74154 integrated c ir
cuit is a 4-line-to-16-line
decoder. For any bina ry
number from zero to fi ftee n
on input p ins 20 to 23, one
of the sixtee n o ut puts goes
low and turns on o ne LED.

Since the re are 60 LEOs for
the min ute hand, we need
fo ur of these ICs. O nly one
of them is enab led at a
time, by a low o n pin s 18
and 19. the other three are
tu rned off by a high on pin
18 or 19. The 7493 counte r,
IC6, pu ts ou t the binary
num bers fro m 0 to 15 in se
q uence whe n pin 14 is
pulsed once per minute by
IC4. Q3 isolates IC4 from
the setting signa l. The binary
numbers are fed to a ll fo ur
decoder ICs. The one which
w il l give a readout is deter
mined by the 7476, IC7. This
is a dua l J-K flip-flop which
is made to fli p every t ime a
negative-going pulse comes
from pin 11 of the 7493.
This p in conta ins the most
significant b it of t he b ina ry
ou tput, a nd it d rops to zero
when the o utput goes fro m

15 (1111) to 0 (llOOO). The
7476 puts out a low o n the
fo llowing pairs of pins in se
quence: 11 and 15, 11 and
14,10 and 15, and 10 a nd
14. These pairs the n enab le
IC10 to IC13 in sequence,
a nd one LED lights up as
determined by the binary
number on pins 20 to 23.
The othe r 74154s are inac
t ivated since they ha ve a
high o n pin 18 or 19.

With 64 outputs bu t o nly
60 minutes per hour, the
last four outputs are un
used, a nd the minute hand
would disappear fo r fo ur
minutes if IC1 3 were en
ab led for its fu ll count. To
prevent this, IC6 must be
reset to ze ro after the 59th
minute. The low appearing
at the 60th minu te on pin 14
of IC1 3 is inverted by o ne

section of a 7400 a nd fed to
pins 2 and 3 of IC6. This
resets IC6 so that its output
goes from 1100 back to
0000. The negative-going
pulse o n pin 11 clea rs IC7
so that pins 11 and 15 are
both low aga in and IC10 is
ena bled to begin the first
minute of the next hour.

The ho ur hand functions
s imilarly bu t we don't need
as man y LE Os . Twelve
would not suffice since
there would be a period of
amb igu ity depend ing upon
w he n t he hou r hand
jumped to the next hour.
O ne could, of course, use
60 LEOs. I settled for 24,
wh ich is sufficient to pre
ve nt any a mbigu ity. When
the clock is set on any hour,
the hour hand stays on the
hour unt il the beginning of
t he 16th minute after the
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Fig. 2. Readout circuit.
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Fig. 3. Face layout.
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you pro babl y will find tha t
the hand jumps a number
of minutes w hen you first
depress 53 or when you
release it . This is due to
bounce in the switch con
tacts. It can be prevented
by watching the blinking
LEOs and depressing and re
leasing 53 only when the
LEOs are on. When the
LEOs are on, the collector
of Q1 is low and, since pin
14 of 1( 6 is also low when
51 is in the HOLD position,
the sett ing switch cannot
send in a series of pulses
w hen it bounces. This m eth 
od of se tti ng is not d iff ic u lt,
bu t it takes a bit of pract ice
since you have to watch the
blinking LEOs and the mov
ing m inute hand at the
same t ime . When you r
reference clock reaches the
next minute and zero
seconds, immediately put
51 in the RUN position. The
clock sh o u l d now run
correctly with the minute
hand changing right on
time.

Variat io ns and Options

Since this clock uses a
large number of LEOs, I
used the cheapest barga in
LEOs I cou ld find . Assum
ing you'l l do the same, I
haven' t spec if ied the type
in the parts li st. Resistors
R9, R10, and R13 will have
to be adjusted for the pa r
ticular LEOs you use.

The blinking LEOs cou ld
be replaced by a single one,
or by a dozen, if you want
one at every hour point. A
single LED may not let
enough current through to
set the clock, in which case
a resistor could be added in
pa rallel with it . If you use a
dozen LEOs, on ly some of
them may light, o r they may
differ in brightness. This
w il l req uire the addition of
ind ividual resistors of dif 
feren t sizes to even out the
brightnesses.

If you wish to vary the
brightness of the hands for
daytime and nighttim e, add
a resisto r from + 5 V to the
common connection of R9.

Pressing the set button, 53.
should m ake the minute
hand revolve once per sec
ond and the hour hand
jump twice per second . The
latter should jump as the
minute hand passes from 15
to 16 minutes after and
from 13 to 12 minutes
before the hour. If either
hand doesn 't go con
tinuously around but skips
whole sections, th is would
indicate a defect asso
cia ted w ith one of the 7476s
since t hey should sequen
t ia ll y enab le the 74154s. If
ei ther hand d isappea rs tem
poraril y before the 12:00
poin t, thi s wou ld ind icate
that t he reset signa l is no t
getti ng back to the 7493s.
Check for a defective IC16,
IC6, o r IC8. I had a 7493 that
counted beautifully but
would not reset.

Now put 52 in the 5LOW
position . Holding 53
depressed should move the
minute hand around once
per minute while the hour
hand jumps twice. Now put
51 in the RUN position,
leav ing 52 on 5LOW. After
sixty seconds, which you
can count on the blinking
LEOs, t he mi nute hand
shou ld move to the next
minu te. If not, check out
the d ivider chain. If the
bl inking LE Os have been
working properly, IC1 and
IC2 must be functioning, so
check le 3, le 4, and Q3.
Also check the wi ring of 51 .

In general , trouble
shooting this clock is not
difficult if you understand
its operation and analyze
the problem accordingly.

Setting The Clock

Put 51 in the HOLD posi
tion and 52 in the FA5T
posit ion. Momentarily push
54. Then set the hour hand
with 53. re le asing the
sw itch as soon as the hour
hand reaches the desired
spot to avoid overshoot ing
w ith the m inute hand . Then
put 52 in the SLOW position
and use 53 to set the m inute
hand to the next m inute. In
setting the minute hand,

Check ing It Out

After double-checking all
the wiring, put 52 in the
5LOW postion. then apply
power to the clock . The
four indicating LEOs should
blink. One or both of the
hands may fail to light up
since there are positions on
the 74154s that are not con
nected to any LEOs, and
these positions may be ac
tivated with random set
tings of the guiding tCs (1(6
to le9). Pushi ng 54 should
remedy th is situation, and
t he c lock should read either
12:00 or 8:00. Now pu t 51 in
the HOLD posit ion and 52
in the FA5T positio n. The
blinking LEOs should ap
pea r t o light up con
tinuously since they are
now bl inking at 60 Hz .

hi gh on reset pins 2 and 3
and 6 and 7, respect ively.
Th is keeps the ou tput of
le4 low so that the setting
signal from Q2 ca n pull pin
14 of IC6 low .

The hour hand should be
on the hour from 12
minutes before the hour
through 15 minutes after
the hour. When the clock is
first turned on, this may not
be the case. By resetting
IC6 and IC8 and clearing
IC7, 54 sets the clock to
12:00 o r 8:00. depending on
the state of IC9. Thi s en
sures t he proper rela tion
sh ip betwee n the two
hands. 0 6, 0 7, and 08
isolate the ICs f rom eac h
other.

",.
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Fig. 4. Dimmer circuit.

The signal from 1(2 turns
Q2 on and off, making the
LEOs blink once pe r second
and providing a slow
setting Signal. For fast set
ti ng, the base of Q2 is con
nected to the 6D-Hz squ are
wave at the collector of Q1 .
In order to start any par
t ic ular minute exactly on
time, le 3 and le 4 are set to
zero by 51 w hich puts a

hour. It then jumps to the
next half-hour point. I t re
mains in this position until
the beginning of the 48th
m inute after the hour. Then
it jumps to the next hour
pos ition, These poi nts were
chosen because signa ls are
ava ilab le a t t hese times
from pin 14 of Ie ? The
s ignal f rom t his pi n
ope rates the hou r hand just
as the one-pulse-per-minute
operates the minute hand .
We need only two 741545
for the 24 LEOs. The hour
hand is reset to the zero
hour at what would be the
25th half-hour by the out
put from pin 9 of IC15. just
as the minute hand is reset
by 1( 13

'40



MaO Ham Interface
Send-Receive
RTTY&CW

Il9.9\

1\9.9\
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mWOOD
lRJ600 IR1625
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159.95

139.95

• Aulo send. & receive: RTTY & CW
• Complele hardware & software,
• Connects 10 TRS·80 User Port & KeyI

headphone jacks.
.10 menage memories · 255 chat, n .
• Keyboard buffet · allowslyplng ahead.
• Uses buih·in PlL or external TU,
• Includes hardware, canette & manual.
• Morn trainer · random 5 letter words.

;,~;LF~'A;~;i;;~s*
.MORS{ tulorla1·10 lenons-corrects mistakes·

Simplest, IUlesl way to learn the code!
• Auto·numbering conlul keyer.
.lnteractive Graphlcs·Custom PIX.
.Auto transmitter control·PIT.

Assembled $149
& Tested

• PET, APPLE, SORCERER versions available.
Write Of Call for C omp le te Catalog.~

ICS, inc. ® It!I!iiIiI
P.O. Box 518 (S) Keyes, CA 95328 M 4B ~

(209) 634·8888 /667·2888 .... california residents
W•••• • xp"i.nclnll fel.ph one dmiclllII"s. pl" 51 h"p "rln ll' add 6% tax

1 ..ill 100011 1. ,teMl llounttd
on no - LOCK lwlldlllllj bl
llounlt d on IIIK

_ ....
..
II
,.
mlIIlEIII~

"

6995

$2 95
$125
52.75
$125

"$ 1 10

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

INTEGRATED CIRCUITS:
SN76477N Campl",_ sound genera to r
Tl489C Analog le_el oetectcr
LM3H T Adi_vol t. .eg, 15 amp .

IGMT555 LO iN PiN, CMOS Ti me,
LF35 1N H,gh speed J FETOpAmp
NE565 PlL

....C162

Castle Publishing

Box 17778" Tucson" At" 85731

DUPLEXER
&CAVITY DIGEST
* 6 MeteNl. 2 Mete,s, 220 MHz, 450 101Hz

* CONSTRUCTION DETAILS, OPERATION
* CONFIG URATIO NS, CHARACTERISTICS

* COUPLING. CASC ADING, ISOLATION

* A PPLI CATI ON S , MEA SUREMENT S

* NOISE, DESENSE. INTERMODULATION

* PR OBLEM S , SO L U TIO NS , FI GU RE S

Key C*] Electronics
~

AUTOMATIC DIALI,N~;;;G;...,._
TOUCH TONE r-
MICROPHONE

CES Mod~l 235

CONNECTOR ASSORTMENT
$25.00 $23.50 ..oh

POS1P8;d 1015 of th ree
Include" 5 · Pl259, 5·S0239, S· UGI 75, 5 · UGI 7&,
1 _ PL258. I · DM, 1_ Ml Sa, 2 _ 1.1359, t , UG255,
I · UG273, 2 · PL259PO, J - 1021·20, I _ Lig htning
....." e . to '.
Ah... , a..~ oJ V... .ccfl/Jt«J / s"t>d ,,,, F'H c.t~

COAKIT ~C21
P.O. Box IOI-A Dumont, N. J. 0762.

C i",l e C21 o n R e~ d e' Se rvi<:e C~rd

• ""'0 ! .,...., ."., ......_ .,~" _-_.
• P<og"........ _"• • """ , " ,_ '.,0.,.,.•_,,_""'''Q ,,<0
• s",,_ ,..t "" '''''''', .,.... """'...·......".'" . ". ,"" ""'" """"""._.."' ,.. ...,__..
•""'''''''''<~n >_ _ "'0'0 r"" t_

' 11 ( ( C"' 3 ' 40 .. , ' ~ 0' <1<'" 0 1 S 5 00 Of mo' ..
Please Include $1 00 lOf pos tage and I> and l,09

N,Y.S. Residents Add 4% sales Ta.
Stolid to: KIY EI..et.onIU

~=== P.O. Bo. 350lI ~=~= SclleMclldy, HY 12303=
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Parts list

Al , A2, R3, R6-1 0k, v. W
R4- 220 Ohms, 1/2 W
R5, Rl, R9-4l0 Ohms, '12 W
R8 -720 Ohms, 2 W
Rl 0, R1 3 -270 Ohms, V. W
Rl 1, R12, R14, R15-1.3k, V. W
Cl-3000 uF, 15 V
C2-.1 uF
C3-.22 uF
C4-C19-.03 to .1-uF bypass disc capacitors from + 5 V to ground

at every IC (not all drawn on diagram)
T1 -120 V acl6.3 V ac, at 2 A
IC1 , IC3-7490 counter
IC2. IC4- 7492 counter
IC5-LM309K s-von regulator
IC6, 1C8-4-bit b inary counter
IC7, IC9-7476 dual J-K f li p- flop
IC1 0-I C1 5-74154 a-nne-te-te-nne decoder
IC16-7400 quadruple NAND gate
Sl-SP5T toggle or slide swi tch
52-SPDT toggle or slide switch
53, 54-NO push-button switch
Q1·Q4-2N718 or similar small-signa l NPN transistor
LED1 ·LED4-any small yellow or green light-emitting diode
LED5-LED89-any jumbo red LEDs
PC- VT1 33L or similar photocell

R1 0, and R13. It should be
large enough to mak e the
c loc k as dim as you wa nt it
for nigh ttime. Then use an
N PN t ra nsisto r a nd a
photocell as in Fi g. 4. As
light fa lls on the photocell ,
its res ista nce drops, feeding
more current to the tran
sistor, whic h then pa rtially
sho rts out t he nightt ime
dropping resistor.

In my first versio n of th is
c loc k, 1 used a 5316 clock
chip for the timing signa ls,
e lim ina t ing 1(1 to 1(4 an d
Q1 . It was a ba rgai n chip
because the a la rm was
defec tive . If you hap pen to
have o ne of these chips in
your supply and wou ld like
to use it, I can furn ish the
circuit diagram o n req uest.
Please se nd an SASE!

If you find the fast-set
signa l a b it too fast at 60
Hz, you can connect the
fa st contact on 52 to the
output of 1(1 , whi ch wi ll
g ive you a 6-Hz setting sig
nal.

Construction
There is nothing cr it ica l

about the construct ion, but
the TTL lCs can cause er
rat ic ope ration if they are
not p ro pe rly bypassed.
Ea ch I( should have a
capacito r connected right
at the l( from the + 5 V in
put to grou nd. The LEOs are
wired so tha t pin 1 of 1(10
and p in 1 of 1(14 go to the
LE Os at t he 1 2:00 locati on
o n the c loc k face; the othe r
pins go to the LEOs tha t
fo llow, c loc kwise a round
the fa ce . 1 used wire-wrap
technique fo r pa rt of the
clock and po int-to-point
solde ri ng fo r the rest.

The face of the clock can
be made as la rge as you de
sire. If it is large enoug h, the
I( s can be mounted on the
face itself . A b lack sheet of
cardboa rd can be used to
cove r the e lect ronics, o r
you can cove r the whole
face with a da rk red plastic
sheet. I used a d ry letter

tra nsfe r kit to pu t white
num bers on the d ark face
of t he clock. I bui lt a case
for t he c lock out of wood. If
you a re good a t ca rpentry,

you ca n make this c lock in
to a nea t a nd fun ctional
piece of fu rniture that yo u
won' t want to keep hidden
in the bedroom. •

"., M52

95

Call 601-323-5869 for technical information.
order/repair status. Also call 601 ·323·5869 out
side continental USA and in Mississippi.

MFJ ENTERPRISES INC.
BOX 494, MISSISSIPPI STATE, MS ~9762

CALL TOLL FREE ••• 800·647-1800

sron and spacing. Heavy base with non-sup rub
ber feet eliminates "walking". $39.95_

Order from MFJ and try if - nil obligalion. 11
not delighted. return it within 30 days for refund
(less shipping).~ v.ear uncondi tional guarantee.

Order loday. cali tol l tree 800·647-1800. Charge
VISA, MC or mail check, money order for $149.95
pius $3.00 shipping for MFJ.41 0 and/or $39.95
plus $3.00 shipping for Bencher paddle.

Sends unlimited random code.
Neller repeats same sequence.

Tailor le"al to your ability.
Vary .pa.d 5·50 WPM.

manoa (period. comma, quesnoo. slash, dooble dash.)
rene cllnlrol. Room filling volume. Built-in

speaker. Ideal for classroom leaching. Earphone
jack (2.5 mm) lor private listening.

Uses 110 VAC, cr 9-18 voe, or 4·C cells (for
portable use). Optional cable for car cigarette light·
er ($3.00). 6x2x6 inches.

Built·in lull teaiure keyer. Volume, speed. in
ternal tone ard weight controls. Welghf conlrol
adjusts dot-dash space ra tio; makes your sigrlal
distinctive 10 penetra te ORM. Speed meter works
for keyer. too. Tune swrtcn keys transmitter l or
tuning. Reliable solid.state
keying: grid block, cathode,
solid state rigs. OPTIONAL
BENCHER IAMBIC PADDLE.
Dol and dash paddles have lully adjustable ten.

NEW MFJ·41 0 "Professor Morse" lets you ...

COpy CW FASTER AND UPGRADE QUICKER
NEW MFJ Random Code Generator/Keyer sends unlimited random code
in random groups for practice. Never repeats same sequence. Jailor
level to your ability. Vary speed 5 to 50 WPM. Vary spacing between
characters. Speed Meter. Full Feature Keyer.

Copy code laster atMl upgrade quicker. Now you
can tailor the level of code practice 10 your exact
needs. Practice copying code anywhere and any
rme you have a spare moment. Practice at home.
in bed, driving to work. during lunch. etc.

The new MFJ-41D "Prllfenor Mllrse" is a
computer-like random code generator and keyer
that sercs an unnmrted supply of precision Morse
Code in rardom groups.

n never repeats the same sequence so you
can't memorize it like code tapes.

Vary speed 5-50 WPM and read on eceec meter.
Vary spacing between characters and cnarac.

ter groups (lix example, copy 5 WPM wilh 13
WPM characters) to give proper character sound
at low speed.

seect alphabetic only or alphanumeric plus pone-
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IU KANTRONICS

Fiell;!••P.9.Y
Smart MaChine
NO KNOBS TO TUNE
OR TURN· NO EXTRA
GADGETS TO ADD OR

CONNECT

MADE IN U.S.A.

THE TM·1000TIII AUTOMATICAllY
RESETS after alerting you and can be reset
any time by pressing the reset button.

TRAo lTIoNALLY. AMA lEURS HAVE
endeavored to obey all regulations as Closely
as possible. The ™-l000TM Is an Impor
tant aid to help amateurs maintain that
tradition by assuring that identification is ac
complished at the proper intervals.

THE TM·IOOOT. COMES WITH A I YEAR
guarantee and a 10 day, money back (less
shipping) guarantee.

SO ORDER YOUR TM·IOOOTll STATION ID
TIMER/CODE PRACTICE OSCILLATOR
TODAY FROM,

EAGLE ELECTRONICS®
sOX 426C. PORTAGE. MI 49081
or call 1-616'375'1'69 to OHler COD or by bank card.
Mich . res. add ,.". sales tax

Optional AC adapter $7.95 extra .

MOVE YOUR UAMSUACK
I NTO TUE FUTUREI

COpy CW AlVD RTTY AT VIRTUALLY
AJYY SPEED, AJYY SillFT

ONLY ~1995
IN KIT%RM

S26"
ASSEMBLED PLUS $2.00 SHIPPING

Station In Timer and
Code Practice Oscillator

NOW! EAGLE ElECTRONICS INTRO
DUCES a practical accesso~ 10 every
amateur station; The TM -lOooT 10 minute
10 timer and code practice oscillator wilt re
mind you with a loud clear tone when it is
time to identify. No longer is it necessary to
keep an eye on the clock to be sure you iden
tify in time ; the TM-1000'· keeps track
of the time for you. And. when you 're not
on the air. you can use it to improve your
code speed because it doubles as a code
practtce oscillator.

THE TM-1DDDT. HAS FULLY ADJUST.
ABLE volume and tone and its timer Is ad·
justable from 45 seconds to 10 minutes. It
comes in an attractive walnut-grain cabinet
and is powered .by one 9v battery (not in
cluded).

THERE'S NO NEED TO WORRY ABOUT
missed IO' s during roundtables and aso 's
anymore. With the 1M-IODDT. in your
station, you are assured of Identifying
In time.

HAMSCAN-2

==
YOU'VE SEEN THE REST, N OW BU Y THE BEST

" ...... " ..... lll.lIIII .. f"" IKeher- 1 15 Vo U. 60Cy<Je lor
f,""- I.... 3SIo "000 mes.syle• . U9.5O
(Tuning Lni" A....U.ble r .U.R.)
1l. ......1l.11·1 J T.__ lor 80. "0. 10 and 10 met ....

100 Watt. Output on AM. CW .. MiCW
WI, h ail iubn 541.50

SCI·5U n""l\Mnnl·IIClMl 100-1 56 me Uys' .. 1
Cont'o lled on " CNnnel. u (ellen, ( f)n(lilion.

All lubes 541.50
AIC·5 ' I AN\Mm l l ....Ilh all , ubes ..nd ( ' )'101..1 Brand
new 11lC·" 51-. 5 .3me . 1lC·<I5S·5 ,1 · 7me .), U6.9$
AC l"OWll SU..,ll tor ..1>0..... I,..""", ltte' (omple lel y
...-+,ed ...nd' ....'ed ,New U6.S0
1·18lAIC·S VHf IICUVlI Crys, al ContrOlled on •
(Mnnel• . 100· 156MiC u<ell.... , used(ond UJ.SO
' -l J IIl. I C·S VHf To_m.... C')'SIal Conlfolled on 4
<Mnnel., 100-156 me, -.", U9.50
0",,·)1 Dyn.o._oror, Ne.... $J.95
l · l J IAI C·S IICUvtl 190·550 KC (on,ln...ou. lUning
u...d. with all'ube, $16.9S
ARI· lllCEMI114-1JI /IIIe. New S10.95

Wril' lor eal.IOll - ..nd~ lor poal.gal.

Te,ms: F.O ,S , NYC . 25 0/, depo s l, ""th o rd e r. ba lance

COO 0' rem illance ' n lu ll Sub iec i to p"o, sa le and
p';ce Change

GLG RAdio Elect ronlu CO. .....026
45·47 WA RREN ST,
NEW YORK, NY 10007 rho 212·267.4605

ing, -.d Ir.......~ im-er'loc.inv ...... in .aM_........
. Taully ;=~·;""~bl".d -.d t 1M .5• .85 .1 .50....
Order HAM SCAN--2 -.d ,...... ..,.city type of rig

gechnic"'~linic
P.O. BOX 636
STERLING HTS. MI 48078
Phone Orde ,.. CliU: (313) 286-4836

On board Microprocessor thinks for itsel f ... continuously selecting p ro
per speed, edits "sloppy copy" . en ters spacing all at the touch of a
button. Tuning Indkator a l lows fast signal selection. Big 1/2 " travel ing
tO character display run s the message in brigh t clear letters foreffort less
read ing. CW - 3 to 80 words per m inu te . RTTY: 6O-67-75and 100 baudot.
TTL demodulator o utp ut. Indicates speed of incoming CWat the touch o f
a button. Plugs in to headphone Jack on shortwave receiver. 11 7 VAC.
Size o3-IJ 2 X 8 -1/2 X 9 · 1/4". $449.95.~~

BURSTEIN·APPLEBEE
3 199 Mercier

Kansas City. MO . 64 1 1 1

•
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Turn Off Repeater W indbags
- HT mod brings welcome rel ief

Fig. 1. Schematic of automatic muting circuit

. ' Z VO\.1 $

When the 1402's squelc h
closes, the voltage at R2
goes to zero and ( 1 is dis
charged through R1 until
Q1 switches off , which
switches off Q2 and re
stores the audio to a
squelched receiver ready
fo r t he next call . This takes
about 6 seconds for the
values that 1 used . The
meas ured cu rrent draw for
this circuit is less than 1
rnA, and if you are running
the aud io level fairly loud
(vol ume contro l at Yl max
imum o r louder) the circu it
also will funct ion as a bat
tery saver. This is because
the circuit clips the audio
o n extended conversations
to zero, which reduces the
radio's cu rrent draw to that
of minimum specs for un
squelched operation.

The switch S1 can be any
kind of an SP5T switch, but
since I didn't want to drill a
hole in the radio, I used a
mercury tilt switch similar
to the one in most residen
tial wall-mounted heating
thermostats which I found
in my adequately-stocked
junk drawer. The switch is
positioned inside the radio
so that when the radio is ly
ing on a table, the switc h is
open and will let the ca
pacitor, (1 , charge. When
the radio is picked up and
held in the vertical hand
held operating position,

Circuit Operation
When the sq uelch opens,

a vo ltage at the 6,8k resis
tor goes fro m 0 to around
4% volts . This voltage is
app lied to the circuit to
sta rt cha rging the R1(1
combinatio n t hrough R2 .
As soon as about 1.2 vo lts
is atta ined on the base of
Q1, Q1 switc hes o n which
in tu rn switches on Q2 . Q2
is p rov ided as an aud io
gate, and also to isola te the
t iming sw itc h from the
aud io switch. When Q2 is
switched on, it gates the
audio that normally would
have been fed to the audio
driver Ie from t he center
tap (wiper) of the vo lume
control pot to ground.

Anyway, I guess it goes
to ground , since it works. It
might be going through the
batteries, but wherever it
sends the audio, it effec
tively sho rts whatever
audio is available to op
e rate the driver I( to
ground and kills all the
audio output from the
speaker . This takes about
10 seconds for the choice
of re sistors and capacitors
I used .

of the board for ease in
construction . The basic cir
cu it design is that of a
switching t ransistor with a
timing circuit and an audio
gate transistor tied to it .

....
L-OU''''''
'---ITO CE~ T£1l

TE ll .. '... .. or
n " vCLu Ol£ C0"1'" . , " so ~

S" '''OO!"- --SEE
" 'E TEX TI

versat ion is started. After
the 10 seconds has elapsed.
t he ci rcuit m ut e s the
speaker unt il t he call in
progress is over. No more
will you have to li ste n to a ll
of those dull , long-winded
conversations just to be
sure that you won' t miss a
call , and the circu it is auto
mati ca ll y di sa bled when
you need to get in o n the
conversat ion.

Circuit Details
The ci rcuit uses the Octo

4%-volt tra nsit io n whe n
the sq uelch opens in the
Wilson 1402 , as a trigger to
set th e timing in motio n.
This voltage is picked off
the top o f the end-mo unt
ed 6.8k-Ohm res istor whic h
is d irectly above t he l D
3030 audio driver Ie on the
pri nted ci rcu it boa rd . This
makes all wiri ng connec
tions ava ilab le on the top

".
."

"00 '

"1000

Gary L. Long WD5HYQ
Route 5, Box 167
MwkogN OK 74401

A t last a nifty circuit is
avai lable that can be

used in the Wilson 1402 to
make it a monitor (auto
mat icall y).

Perhaps you are one of
those people who really
like to monito r t he repeat
e r, bu t fi nd that there are
a lways t hose few ham s
around chewing th e rag so
that cont inuous moni tor
ing is more troub le than
t urn ing off the rig. Well,
cheer up, Bunkv, I have just
what you need-a t ime
de lay circuit that lets
the Wilson operate normal
ly for about 10 seconds
after t he squelch opens
and a call is made or a can-
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~.COOI
POWER AMPLIFIER

.... A107

PER fRAME
POSTPAID

TflANS

WHEN ORDERISG, SPECIFY TOP
LINE COPY 112 LETTf.RS MAl(
INCLUDING SPACINGI "AMATEUR
RADIO" APPEARS AS BOTTO M
LlNE ON ALL FRAMES UNLESS
OTHrRWISE SPECIfi ED ua
LETTERS MAX )

AJT ENTERPRISES
4442 VINTON AVENUE CULVER CITY. CA. 90230 (213) 836·2223

SAnSFACTION GUARANTEED OR MONEY RHUNDf.D
CHECKS AND /lfC'NEY ORDERSACC£PTED. CAUF. RESIDENTS AVO 6 ' SALES TAl(

'~ Ii
fM ,Of F· SSB POWER

, PERSONALIZED LICENSE PLATE FRAMES

) ~~ LETTERS ON A BLACK BACKGROUND.
":';I":~.,.~ DURABLE. D IE CAST METAL FRAME
~ • TRIPLE CH ROME PlATED

LETTERS C HEMICALLY FUSED
FITS AU. AUTOMOBILES

• ACCOMMODATES AU. LICENSE PLATES
• EXCITING NEW GIFT ITEM!

EYER
ILE

Antenna Matcher
Use your car's AM/FM antenna lor
your 2-meter mobile rig.-Efiminate
the two-antenna tip-off to thieves,
withOut the nuisance of hideaways.

Save the cost 01a 2-meter mobile
antenna.

AT·200 tunes from the front panel
for maximum output. minimum
VSWR (1,2 :1 or less for most car
antennas).

2-

Power w hen you want it. po wer w hen you n ee d it. Power 10 boost you r hand
held l o r effective cross -count ry m obile operat ion , po wer 10 w ork OX on th e
lower band edge w hen Irs not really quite open YoCom has it in a variety o f
compact . efficien t c lean sig naled modular RF power amplifiers Buill- in
f felCibi tit y . 100 ... ask for information on p rogrammable input mooers

•

PRICE
$489.95
$259.95
$169.95

$69.95

Meter POWER
FM-SSB-CW-RTTY-SSTV-AM

MODEL
2C400 1

2C200 1

2C1002

2C025 3

1 For 10 o r 2S W d rove only (spee,ly)
2 2. 10 o r 25 W drrve (speci fy )
3 Fo r 2 W (nomInal) dnve only

eOutput power 25, 100, 200 or 400
watts at ra ted drive

e2. 10 or 25 watts drive
eHarmonic and spurious down more

than 70 dB
e10 MHz bandwidth for CAP, MARS
eEfficiency 70% on mosl models
e2 watt drive models deliver near raled

output with Syncom, Wilson or other
1·1 .5 watt hand-helds

eSSB, remote control kits available
eMassive heat sinking for long li fe
eLED slatus Indicator
eFCC Type Accepted versi o ns

available for commercial service

NEWl 200 mW Drive, 25,50 or 100 W Out Model s for Yaesu FT-207R!

\
, • '1 .... V29 Send e st, o r call today for detailed speci fications

0'-"001 Box 219. Prospect Heights. IL 60070
PRODUCTS CORPORATION " Z (312) 870-8060

at your B&W d••ler..... 823

Made in the U.SA bY.
Barker & Williamson, Inc.
10 Canal Street. Bristol, PA 19007

FULL 1/4ttl WAVE _ All a ends! Auto
m. t lc Selection with proven HI.Q Tr.PI.
3 Modell-ALL l e i' I Uppo. t lng · Ground
o . roof mount. HEAVY Doubl .. w ell
••• ml" .. Aluminum lowe• ••c tlo n _ HI
IMPACT P OLY Low Lou p ,-, Uc Co
.... OVER - AL L. N O W OBBLY. LUMPY
TRAPS - NO UNSIGHTLY C LA M P
n••ded _ s.m. alze •• the we,
up - 1 V4 - • T ' e p l hIdcI.n 1nsId.. You ~n

...... n " 1 ft. "C!. Back, wdl Neighbor.w. n.... know thII; .. " HI-Pow... ALL
C*'ecUon OX Ant--. FOR APA RT 
M ENT S. ROW HOU SES, M OBILE
H OME S - CONDOS .'c. whe.e ....~
...... _ ....d n.. 'OP•••nce ..
M ANDATORYl lnstelrt "Om. I...·gr-.t
mcMI"" (Included ). U.. wilt> or wlt.houI
....... (lncIud.d) CAl a ...gl. roof """"'" _
u tr. , COM PL£TELY PRETUNED _
NO ADJU ST M E NTS NEEDED EVERI
NO T UNER NEEDED Oyer AI Bands
(Ut.pt eo metl' _ 4 0 0 K C) S W R 1-1
W 2_1 ., B.nd . does, Smd, S0239 <:on
ned... _ 50 ohm ' or In, length RG5 eU
- RGe U 'eedlne. M . t th. 1 ALL MAKES
TRANSRECIEVERS . 2000 W . n PEP.
Shlpp. d I... 5 n. eo, _PREPAID IN
USA. A..lmbl.. In 3 min. "ling 0 ...1,
ee•• wdrlve•. WEATHERPROOFl
N o.- AVT e O_IO 5 B_ 24'9" $ 79.9 5
No•• AV T 40_IO 4 B. nd le·9· $ 69 .9 5
No•• AVT 2 D-IO 3 B....d 12'6 " $59.95

S EN D FULL PRICE f OR PP DEL IN
USA (Ca....d... $5.00 uu. 'or pos' 
.ge,clll1cll. Cu.tom•• t c,) or order u.In1l
VIS A ce.nk....'""-"l or MAS TER
CHARGE or A M ER EXP. Gh. Numb••
• nd EI. dI1.. Ptll-308.236-5333
9AM-6PM w"eIIdeya. We ship In 2-3
dep . Pric.. w. Incr._. S ept 1, 10

order NOW AND SAVE. AI
.... Wl. A ...e ....... Gu..nte.d for 1'1".

-10 d.y ..-o.y beck triel M . d.
In U S A. F.... I... , . AYlllebie ' rom

WESTERN ELECTRONICS
DePLA7_1 2 K...ney Ne, 68847

yo Reade' Se""ce-see page 2Sg 145
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the switch is closed, which
holds capacitor ( 1 per
mane ntly disc ha rged for
t he normal two-way opera
t ion of the radio.

Construction Hints

I built all the com
ponents in the area at the
top of the radio around the
volume and squelch con
trols . This was done with
hard wiring since space is
limited, and a lso since
there really isn't much to

w ire. The largest compo
ne nt was the capacitor,
and it fit nicel y in the small
recess beside t he S'rneter .
The resistors were Y4 -Watt
jobs. and the mercury
switch was one that I had
which was larger than
necessary, but fit nicely in
the gap between crystals in
the crystal deck. I adjusted
the mercu ry switch so that
the mercury ran away f rom
the contacts when the
radio was lying flat.

Afte r connecti ng a ll the
items as shown, the unit
can be checked out by
holding it in the horizontal
position and breaking the
squelch. After about 10
seconds, the audio will
mute and will remain that
way until the squelch is
closed or until the unit is
picked up and held in the
vertica l position.

In closing: An idea that I
didn't tryout, that came to
me after I built the circuit,

is to use a lE 0 instead of
the 1 N914 d iode wh ich
would give a visual indica
tion of a muted rad io . Al so
worth noting is that I tr ied
severa l transistors fo r Q2,
but found that with some,
as soon as they were con
nected, a loss in the rad io's
aud io occurred . This was
not the case with the
2N327A, and I he art ily
recommend being carefu l
of s ubs t itu tes in th is
area . •

Build a $5 Coax Switch
- why pay more?

53.47 or 55.02.

•

Jerrold Swank W8HXR
657 Willobor Drive
Washington Court House
OH 4JI6()

A two-way coax switch
is a real convenience

for switching between two

~ ~'4" • 2 "e" • , ~/e"

"'N'eo'

Fig. 1.
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antennas, or for grounding
an antenna, or for switch
ing one antenna to another
rig. Take a small minibox,
Bud #5A30005 or #5A3014,
and with a 5/8" drill or a
Greenlee pu nch cut three
ho les as shown in the draw
ing in Fig. 1. These are cut
on the three sides of the
If-section.

Mo unt three 50-239 con
nectors on the th ree sides
of the If-shaped section .
Then pu nch a 'h " hole in
t he ot her section and
mount a heavy-duty toggle

switch -SPOT . I used a
OPOT and strapped the
two sections together to
take heavier current.

Connect as shown in Fig.
2. Use a flexible piece of
coax shield from RG·5B/U
fo r co nnection to t he
"common" connecto r so
that the box can be put
back togethe r eas ily.

Use #12 wire o r the
ce nter cond ucto r from
RG-BfU coax for the othe r
connections.

The total actua l pa rts
cost was $5 .02. savi ng

about $35 over a comme r
cial switch of the same
type .

The same idea can be
used without the toggle fo r
an emergency T connector,
by connecting a ll t hree
SO-239s toge the r. Cos t:
$3.47.•

TO ANTENNA
NO. I

TOGGLE l w,TC N

Fig. 2.
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• M on;e Reception:
6-60 wpm WIth automat ic speed &
wordspac a

• RTTY Reception:
4 speeds. 3 snore. unstutt on space
setect . automatic thre shold setect.
aUXIliary baudot loop corcct . lumng
meter. auto speed readout

• A SC II Rece pt ion:
11 0 Baud with bul lt-,n T U

2349 Weldon Parkway . St. Louis, Mi ssouri 63141 • (314) 576-5489

Order direct or from these dealers:

l e t Us Fill Your

This advanced model in the M-200 Series
extends the horizons of capability and performance :

Give us a try before you buy· Call Jim Titus
a DiVIsion 01TREVOSE ELECTRONICS, INCJ 4033 arcwnsvrue Road, Trevose. PA 19047

Al l THE FAM O US NAMES-TRAN SCEIVERS- AMrUFIERS- ANT ENNAS- TOWERS
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JAN
CRYSTALS
KEEP
YOU ON
THE AIR

easy to charge

• CB
• CB standard
• 2meter

Scanners
• Amateur Bands
• Genera l

Commun ication
• Industry
• Mar lneVHF
• Micro processor

crysta ls

412 House l A ve., Lyndonville, N,Y , 14098

~na It/' for our latt'St CilU.iQg
writ" orp"one fOr morL' (Jeta/If

Jan Crystals
2400 Crystal Dr ive
Ft. Mvers. Florida 33907
all phones t8131 936·2397

HAM
REPEATER

AUTOPATCH
Offer your club COMPLETE
emergency communlc8t1onl

Commercial quality, gold plated contacts. plug
in. epoxy glass PC boards. 12 vert DC or 115 voll
AC operation - Power supply included. Four
digit access - Single digit releases - field
programmable. Hybrid network - No swilching
required. FCC certifi ed telephone fine coupler.
AUlitiary ~In use" contacts supplied_Land line
wcall -ino

, signalling conlrol contacts provided .
Price ccmcrete1498. S3 $/lipping & handling .
Master Charge. Bank money order, or certified
check acceptable.

Accessories: CC5-lXI powered tone
pad - ISD BUS-tOMSoM·touch- telephone
powered mike/pad element - $34.G5. .... M16

~IONROE ELECTRONICS, INC,



James Kates WB8TCC
3887 N orth M-52
Owosso M/48867

Hamdom's Evangelical Crusade
- born-again ops, arise!

I have given up trying to
explain ham radio to my

wife . And who can blame
me? Last time I mentioned
that some thing was wrong
with my kever. she called a
locksmith. And how cou ld
I try to expl ain that to
so meo ne who thinks TVI is
what yo u get when you sit
too close to the televi sion
se t?

So, I've decided to keep
my thoughts in th at area to
myself . Except for the
Tuesday-nigh t gathering of
hams at our place (at wh ich
my wife, by the way, chews
us out for always talking
about OSCAR but never
having the courtesy to in
vite him over), I've pretty
mu ch re gressed into a
domesti c ham fanta sy
world .

Which is not all too bad,
ac tua lly- it beats trying to
expl ain the thrill of operat
ing 160 meters to so meo ne
who thinks it's an O lympic
running event.

Take l a st T h u rs day
night, for example: The XYL
and I, having finished the
dinner di shes, had settled
down for a n evening of the
all-American , middle-cl ass,
intellectual c ha llenge 
watching televi sion, of
course. I sa t in the easy
chair, fiddling with a 450
MHz hand ie-talkie, which
my wife proudly tell s her
friends is " a n expensive
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CB."
Like 1 sa id, who can

blame me?
My wife had long since

given up on what channe l l
want to watch, s ince I
usually mumble something
about "20 meters" (unless
the band happens to be a
total disaster , in which
case I grumble something
about " t he gang on two").
So as I sa t fiddling with a
stubborn battery pack, she
flipped to the " Bill y
Graham Crusade."

She settled herself on
the couch a nd picked up
her knitting . " Is that alright
with you , dear?" she asked .
"Mfgpht," I sa id . She went
back to her knitting and 1
went back to my battery
pack. Finally, I got the
thing in place. I st uc k an
earplug in the jack, fiddled
with the sq ue lch cont ro l a
bit, and then turned the
cha nne l se lecto r to the
local repeater. With that
odd combination - Billy
Graham in the right ear and
so me guy testing an auto
patch in the left - I sa t
back in the c ha ir a nd
promptly fell asleep.

What was it th at Freud
said about people who
were depressed by daylight
- that all their secre t
thoughts revealed them
selves in dreams? Anyway,
the last thing I remember
thinking is, " Would n' t it be

great if we had someone
who co uld do the same
thing for ham radio that
Billy Graham is doing for
religion?" Then, 1 had my
first glimpse of a fru strated
ham 's vision.

Madison Sq ua re Garden.
The Astrodome. The Holly
wood Bowl. It didn't mat
ter; the scene was the same
every tim e. Hundreds of
thousands of people stream
into the nation's gat hering
places to learn about ham
radio. Cbers. SWLers, and
even stereo freaks crowd
the audit orium s and
stad iums of the nation to
hear the world's greatest
spreader of the ham's way
of life. Suddenly I awoke
with a start, sa t up in the
cha ir, a nd sa id aloud:

" Ham. Elmer Ham."
My wife put down her

knitting and st ared at me
quizzicall y. "What was that.
dear?" she asked .

" Nothing." 1 said, and
then I pointed to the handie
talkie. "Just thought I heard
a friend of mine." I knew it
was pointless to say any
more, because trying to ex
plain ham radio to my wife
usually resulted in disaster.
Last time I'd spoken of in
ductance in her presence,
she'd ca lled the Pentagon
and begged them not to
draft me.

She sho o k her head .
" Ho nest ly, dear. I'd swear

all you ever think about is
your silly little rad ios."

" Mfgpht." 1 said cheer
fully. Before long I was
asleep ag ain, and the vi
sio n returned .

The Astrodome. Thou
sands pour into the stad i
um; millions more watch
on television . Elmer Ham
doesn 't appear immediate
ly, of co urse - they save
him for the last while they
warm up the audience.
Maybe they will play tapes
of rare OX QSOs over the
st ad iu m PA syste m, or
have a c ho ir chanting in
CW - something like that.
Ushers pass out Novice
class st udy guides as the
curiou s throng f lo o ds
through the doors; atten
dants begin circulating
st ra ight keys and antenna
tuners throughout the au
dience as the stad ium fills .
And then Elmer Ham takes
the stage.

He's a dynamic, c haris
matic man, and the au
dience respond s en 
thusiastically as he extols
the virtues of ham radio.
An attendant in a white lab
coat wheel s up a cart full
of equipment, and Elmer
Ham goes through the
rounds of explaining the
mysteries of hamdom to a
hundred thousand gaping
neophytes. They "ooohhh"
at 5STV. They " aahhh" at
OX and RTTY. And they



mode when microphone is keyed or voice operation is
used. It connects just after the microphone on transmit and
just prior to the speaker on receive. In addition to its basic
function of operating in a narrow bandwidth, the Model
3000 also increases the performance of your station in the
following ways:

• Reduces adjacent channel interference
• Increases signal to noise ratio
• Increases communications range

Some of its outstanding features include:
• High quality narrow band speech
• Self contained transmit/receive adapter
• Built in audio amplifier
• 5 active filters with a total of 52 poles
• Rugged dependable hybrid IC technology
• Low power consumption

Receive only features. such as sharp voice and CW filtering
and amplitude expansion, provide improved reception
without requiring a unit at the transmitting station.
For the more advanced experimenter the Model 3000 is
available in a circuit board configuration for building into
your present transceiver.
Henry Radio is ready to offer technical assistance and
advice on the use and servicing of the Model 3000 and will
help introduce new owners to others operating NBVM
units. Get in on the ground floor... order yours now.
Price: VBC Model 3000 $349.00

Circuit board configuration $275.00
For more detailed information please call or write. The
Model 3000 will be available from most Tempo dealers
throughout the U.S. and abroad.

NEW TOll FREE ORDER NUMBER: (800)421.6631
For all Slates except California. H3

' •• Calif. reSident sPI;~S;:~I~~~~;~~~cU~~:. I,a~;~~~~~es . Calif. 90064 213/411.~01 Mral~7
931 N. Euclid, Anah,;m, Calif. 92801 714/772·9200
Butler, Missouri 64130 816/619·3121
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The VBC Model 3000, the world's first and only
narrow band voice modulation system is now a
proven success. Leading communications
engineers were enthusiastic about the NBVM
system from the beginning. Now the idea of
more QSO's per kilocycle has fired the
imagination of Amateurs everywhere, The
benefits of this advanced communications
system are being demonstrated all over the
world. .

For present VBC users we can provide a Ust of
other happy owners. For those Amateurs, who
have not experienced NBVM yet, "why not add
your name to the Ust?"

The VBe Model 3000 provides full audio level compression
and expansion .. . complete intelligibility in only 1300 Hz
bandwidth. It permits you to take full advantage of other
stations' RF speech clippers and processors... similar to the
amplitude compression and expansion used for many
years in telephone and satellite communications.
The Model 3000 is for mobile and fixed station use and
requires no modifications to your existing equipment. It is
completely self contained. including its own audio
amplifier. The unit automatically switches into transmit



" wowww" as Elmer ef
fortlessly copies CW at 65
wpm.

Af ter a good hour. he
makes the big pitch: Wou ld
anyone in the audience be
interested in obtaining a
ham license? Thousands
ra ise their hands. Elmer
warns them that they'll be
req u ired to learn thei r code
and theory. tha t t he battle
won't be won without a lit
t le study and dedicatio n.
Some of them are afraid ,

Tom Merrick W1 W UO
64 Maple A venue
Atkinson N H 03811

but others have made up
their minds that they're go
ing to do it-and at Elmer
Ha m's invitat ion . t hey
flock down to the stage
where attendants sign them
up for code and theory
courses.

" Be a u t if u l," I said
aloud. Then I o pened one
eye. Bi lly G raha m had
been pre-em pted by some
commercia l about a lady
plumbe r. and my wife was
sti ll wo rking at her kni tting.

And, of course, the gang
was still jabber ing away o n
the loca l repeater.

" W ha t happen ed to
Elmer Ham ?" I asked .

" Who?"
" Bill y Graham. I mea nt

Billy Graham."
"Oh, hi m. He's a ll ove r.

and you missed the best
pa rt. It was so exciting."
she said.

" I know." I continued to
fiddle with the ha nd ie
ta lkie unt il the next pre>

gram-a rerun of " I Love
lucy"- hit the air.

"This all righ t with you?"
my wife asked methodica l
ly.

"Mfgpht," I said, and se t
tled back into the easy
cha ir. This one, I mu sed.
would require a little more
thought. How about a
Cuban band leader who
keeps in touch with his
crazy re dh e a d e d wife
th roug h 2 mete rs?
Hmm mm .. . •

The Memorizer Flies Inverted
- something Yaesu never told you

T he popular Yaesu FT
227R Me morizer pre

sented me with a hidden
capabi lity o ne eveni ng. I
had a lways envied those
who co uld instantly " go in
ve rted" with o ne fl ick
of some supe r-swit ch
thoughtfully provided by
some brilliant designer. It
was a great pleasure to
discover that this was an
unspecified option in my
own transceive r! It wa s
even more fun to think that
I had discovered so me
thing that even the design
ers on thi s uni t had n' t
thought of .

This ope rati ng p ro
cedu re. which requires no
physical modificat ion s at
a ll, causes the transceiver
to exchange 6DO-kHz-offset
transmitti ng and receiving
frequencies with o ne click
of the func tion switc h. It is
accomplished by us ing a
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not-o bvious combinatio n
of contro l settings which is
not mentioned in the in
struc t ion manual.

The fol lowing steps spec
ify how to memorize the
lower frequency. set to the
higher frequency. energize
the memory recall . and
utilize the MEM and +600
positions of the function
switch.

'l . Release M (Memory)
and MR (Memory Recall)
switches.

2. Set the freq uency d is
play to the lower of the
repe ater input and o utput
frequencies.

3. Press M switc h.
4. Set the frequency d is

play to the higher of the
repeater input and o utput
frequencies.

5. Press MR switch.
6. Set func t ion switc h to

the MEM or +600 posi
tion.

The frequen cy d ispl ay
now indicates the rec eiving
frequen cy. Choose the fre
quency you want to li sten
to, the repeater input or
o ut put . When the trans
ceive r transmitter is keyed,
the output frequency will
be offset 600 kHz up or
down as requ ired to effect
the desired o peration.

For norma l opera tion o n
re peaters with a low-side
input frequency. use MEM.
In this posit ion. the trans
mitter is forced to be the
memori zed (lowe r) fr e
quency and the MR switc h
fun ction is defeated so tha t
the received fr equency
(higher) is what is se t into
the dial. When you se t to
the +600 position to go in
verted. the MR becomes ef·
fective so that the mem
orized (lower) frequency is
recall ed and the transmit
ter is offset up by 600 kHz.

For normal opera t ion on
repeaters with a high-side
input frequency. use +600
and switch to ME M to go
inverted.

As long as the memo
rized frequency is not lost.
t he transce iver can be used
o n other frequencies with
any offset you want and
returned to this special
mode by following steps 4
through 6.

If you have to ask what
this type of operation is
good fo r. I'm su rprised you
have read this fa r. In t ruth.
I don't know of much prac
tica l use unle ss you r favo r
it e re pe a te r freque nt ly
goes o ff the air d ue to time
o ut failure . At least it is fun
to be able to use all of the
c apa bi lity of the equip
ment.

See you on the output 
direct l.



M & M For Quality Ham
Products at Discount Prices!
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220 MHz Model
1 lot "
11.5 ft
to 2Y.r " diam
\'4 " aluminum
V. " brass wI insert
31° E 34° H
6.5' E 5.8' H
8.4' E 7.8' H
less 1.1:1
·0.5 dB reI 3.2 NBS

KEN PAO 111'1 SOO
AOTATOAS
sPECIAL YEAR END
CLOSE..QlfT PRICESr

/

YAGIANTENNAS
Announcing the new NMT·1I series 01 144 & 220 MHz Vagis.
Originally developed by W86NMT 101" his pioneering 220 MHz work,
these modem designs meet the demam;ling criteria required by all
serious VHfe~. High gain with high efficiency; good mechanical
strength without additional boom structures; vertical or horizonta l
mounting; all elements \'4" thtu the boom, insulated mounting; driven
element ..... .. brass tubing wit h tunable insert (may be silver plated); in 
tegral50 ohm 4:1 balun included; S0239 01" type N connector options;
models lor each sub-band lor optimum per10nnance where you watlt it
EME proven on 144 and 220 bands.

Gen.... 1 S9KI: 144 MH& Modll
Boom Diameter 1 lot ..
Act ive boom length 17.4 It
Mast clamp accepts to 2¥.t" dillm
Parasitic elements \'4" aluminum
Driven element ~ .. brass wI insert
Beamwidths 3 14 E 34° H
Stacking (-20 dB lobes) 9.9' E 8.8' H
Slacking (max gain 12.9' E 11.9' H
SWR (at resonance) less 1.1:1
Relat ive gain -0.5 dB reI 3.2 NBS
Bandwidt h NMT· 11l144 144·14 6 MHz
Bandwidth NMT-1l1147 145.5·148 MHz
Bandwidth NMT· 111220 220·222.5 MHz
Bandwidth NMT·ll/223 222·225 MHz

$59.95
$59.95
$54.95
$59.95

$149.95
$149.95
$124.95
$124.95

$499 .95
$499 .95
$4 24.95

$699.95
$499.95
$369.95

lor Quote

• Covers 129&1 298 with
2a..30 MHz input.
144 MHz avai lable soon.

12lH1 TRANSVEATEA
• Receive NF under 3 dB
• Image Reject ion 20 dB or better
• Output Power 2\'1 W min
12M CONVERTER
• Receive portion of I ransverter only w ith same specs

12M POWER AMPLIFIER
• SOW output • Bui lt·in AC Supply
• Compat ible with transverter

LINEAR TRANSVERTERS
M&M has been appointed the exctusrve U.S. distributor for these new
products Irom SOl A Communications Systems ltd.
These units are produced by SOl A unde r a license agreemen t from
UKW. and are the commercial versions 01 some products previous ly in
issues of VHF Communication"

M&M has the it ems listed below for immediate delivery. Call for quote
now before pr ices go up at urst of year.

TAANSVEATERS
SOTA 23 em 2W out 28 MHz in
SOTA 23 em 2W 001 144MHz in
SOI A 70 em 15W out 28 MHz in

CONVERTERS
SOTA 23 em 28 MHz IF 3 dB NF
SOTA 23 cm 144 MHz IF 3 dB NF
SOTA 70 cm 28 MHz IF 2 dB NF
LUNAR 70 cm OSCARBOX 'J '

POWER AMPLIFIERS
SOTA 23 cm 50 W output AC Supply
SOTA 70 cm 50W output AC Supply
MMW 70 cm 50W out 12.5V (MML 432150)
LUNAR 220 & 144 MHz power amps also - call

ANTENNAE
SI 23 cm 28 et Loop Vagi
RIW 70 cm 19 e! Vagi
NMT 1.3 m II e! Vagi (220 & 223 models)
NMT 2 m I I el Vagi (l44 & 146 models )
Y.., end do•• out KR-$OO .,...tlon ,oto,. • S150.00

RF DISTRIBUTORS

RIW ANTENNAS
SPECIAL YEAR END

CLOSE-OUT PRICES!

2785 Kurtz Street, Suite 4, San Diego. CA 92110

P.O. Box 82183 , san Diego. CA 92138

AlGA ROTORS
SPECIAL YEAR END
CLO$E-oUT PRICEs r

CALL (714) 299-9741
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Double-Duty Decoder Project
-listen to seA and tune in RTTY

[ .. ce ".. .0 " " .0"

" " (-OZ21 .~, (.022'..
f--*" "~'O,F ~ 'O,F

(no, 'l (410 ,,-1 • • "' .. ..
)

, , " " ")
~~ ~5 IO ES 4 5 In ...
4, 1~ 4 .1 ~ , " T, ' ...

~.n

f'
,..

"4.n
00 '

S<; A AUO'O
OU T'u1

"2v

establish the correct oper
a ting bias fo r the inputs ,
a nd a high-pass filte r is used
to attenua te the regular FM
c hanne l aud io. The 67-kHz
operating frequency of the
565's vco is set by the RC
consta nt of R6 and C3. The
vee requires only approx
imate tuning, as it will lock
over a range of plus and
minus 30 percent. Howeve r,
a test po int is provided so
that the vco may be se t ex
ac t ly wi t h a frequency
counter. A low-pass fi lter
a nd de-e mphasis ne twork is
formed by resistors R7, R8,
a nd R9, a long with capaci
tors C6, C7, and C8. This
filter removes most of the
bias that usually accom
panies the SCA signa l.

The audio output from
the 565 is approximately 30
to 50 mV and may be fed in
to your receiver's stereo
demodu lator. Most rece iv
e rs today uti lize an IC as a
ste reo d e modul a tor a nd
ca n di stin guish between
mono and stereo signa ls. A
mono signa l lacks a 19-kHz
pilot signal , and the demod
u la tor will automatically
apply the same audio to
both output channels. Coin
cidentally, these ICs also re
quire about 50 mV of audio
signal at the input Most of
these ICs a lso include the
p ro pe r de-e mp has is ne t
work for the regu lar FM
signal.

•

board to permit construct
ing eithe r ci rcu it by instal 
ling the appropria te pa rts.

SCA is uninterrupted
background music tra ns
mitted by some FM stations
for use in offices and com
merc ial businesses such as
department stores. The SCA
signal is on a 67-kHz subcar
rier of the regula r FM cha n
nel. and is only ten percent
of the total signal. The sub
carrier is frequency-modu
lated, and has a bandw idth
of plus and minus 7 kHz .

An inpu t signa l grea ter
than 50 mV is requ ired by
the 565 to be ab le to oper
ate prope rly. A resist ive
voltage d ivider is used to

,. AUO'O f- -,... S TEREO
O'SC " " . ,U TOfil ' .' (IE MOOUI. ATOll

'""

L '"DECOOER

been wanting to receive the
backg ro u nd mu s ic t h a t
many FM stations broad
cast. I had read severa l con
struction a rt icles descr ib ing
decoders, but they were all
too complicated . I wanted
something simple and easy
to bui ld. I knew that a 565
Pll could be used to de
code SeA broadcasts, so
out came the Signet;cs Data
Book . A schematic shown
i n Fig. 1(a) is included ,
along with the spec ifica
tio ns on the Ie. Another
sc he mat ic (Fig. 5) demon
stra ted that FSK decoding is
possible . Since the two ci r
cuits were very sim ila r, I
designed a pri nted circ uit

Pari One
For a long time I have

Here are two projects
that I've had in mind

for a long time. Since they
are very similar in design, I
am combining them into
one art icle divided into two
parts . Part One cove rs the
SeA decod er, a nd Part Two
covers the FSK decoder.

Geoffry W. Kufchak
WAJUFE/j
159 Ashford
&n Antonio TX 78227

DU 'OOul.lTED,.

Fig. 1(a). Schematic of SeA
decoder. Values in C)areac
ceptable substitutes. Ad
just R6 for 67 kHz at TP.

Fig. 1(b). Typical connec
t ion fo r decoder.

152



T.I'. 2-.,.

quencies. Connec t the out
pu t of the decode r to the
keying ci rcuit of your page
printer, and be sure that the
printer is set pro perl y for
the speed of the signa l be
ing received . Use a high
impedance vo ltmeter be
tween pin 3 of 1( 3 and
ground, and adj ust the resis
to r w hile watchi ng the
printer fo r the best copy.
Take note of the re ad ing for
future reference.

The second method is for
all you purists who have
everything. You will need:
frequency counter, osci llo
scope, sq ua re wave genera
to r wi th va ria b le ba ud
width and a mplitude con
trols. and a voltage-con
trolled sine wave genera tor
with amplit ude contro l.

Se t the sine wave gen-

-

s~ ....(n~
&D. UST ' j!>V
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.. ...T.I'. I

'00'

..- . r-,

" ". •
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~
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Fig. 4(a). A udio processor. Audio input>500 m V ac.

...
Au DIO,..""'T

Fig. 3. SCN FSK decoder board. Boa rd is 2 " x2 Yl ", Foil side
VIew.

whic h buffers the signal.
The ou tput from thi s amp is
a d is to rted square wave .
IC2b further cond it ions the
signa l, a nd the 200k poten
tiometer is adj us ted fo r a
3-volt peak-to-peak signa l
at TP1 . IC3 converts this
signal to a cle an square
wave. Pin 3 of IC3 shou ld be
se t at - .2 volts for proper
symmetry of the output
signal. Howeve r. thi s is only
an approximate setting .
Due to differences in com
ponents, it may be neces
sary to align t his stage.

There are two me thods
of a ligning thi s stage. The
first requ ires the use of a
gene ral-cove rage re cei ver
capable of tuning RTTY sig
nal s. Sta rt by tuning in a
good stro ng FSK signa l. Try
one of the RTTY net fre-

For Figs. 4(a).4(b): IC1, 1C2 -uA747, 14-pin D IP. Pins 9, 13
- + 15 V, pin 4 - - 15 V. 1C3 - uA741, B-pin D IP. Pin 7 
+ 15 V, p in 4-- 15 V.

"

,..
,

Fig. 4(b). Digital processor. Choose Z D1 for ma ximum output vol tage required.

Part Two
The FSK decoder is a lit

tle more difficu lt because
of the d ual power supply re
qui rement. Both plus and
minus 5 volts and 12 to 15
vo lts a re needed. Fig. 9
shows a sc hematic for a
su itab le power supp ly.

Fig. 4(a) shows a n aud io
processor stage to supp ly
an approximate 50 mV sig
nal to the input of the 565 .
These two amplifiers have a
gain of .1 , so you'll need
more than 500 mV of audio
input. You shou ld be able to
tap off from you r receiver's
headphone jack .

Fig. 4{b) is the digital
processor sta ge. The signa l
from the 565 output and
reference is applied to 1( 2a

• • •

Fig. 2(a). Parts layout of decoder.

Also, use shie lded audio
cable if the decoder is to be
mo un ted more tha n a cou-
ple of inches away from the
tie-in point. This will reduce
the possib ility of hu m bei ng
picked up and amplified .
Power c o ns u m p t io n is
about 8 rnA, so a power
switc h shou ld not be need
ed . Just find a point in your
receiver where you can ob
tain +12 volts and wire the
decoder to it.

."

Fig 2(b). R10 TP. Mount ver
tically and form top lead in
to a loop.

The input of these ICs is
usually preceded by a tran
sistor-amplifier whose input
comes from the rece iver's
d iscriminator. This signal
contains both the seA
audio and the FM multi
plexed audio. The demodu
lator normally eliminates
the audio signa l above 50
k Hz . Fig. 1(b) shows a
typical co nnection scheme
f o r installin g the SeA
decoder. It may be to your
advantage to obtain the
schematic for your receiver
to locate the p roper con
nection point.

I insta lled an S POT
switc h so that I cou ld alter
nate between the regular
channe l and the SeA signal.
This al so makes it easy to
locate a station in your area
that transmits SeA. Just
tune to each station, and
flip the switc h. It may be
necessary to increase the
volume contro l due to the
low level of the SeA signal .

Use Y4 -Watt 5% resisto rs
and Mylar1M capac itors, ex
cept for ( 1 and (2, which
may be d isc type. If you
have d iff icul ty obta ining
exact va lues, accepta b le
substitutes a re noted in
pa rent heses. These are the
va lues I used, and I en
countered no troub le in t he
operation of the decoder.

"00

•••
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Fig. 7. Audio/digital processor board. Board is 2 V2 ")( 2 'V1 ':
Foil side view.

ate properly with FSK RTTY
signa ls.

Fig. 5 is the schemat ic for
the FSK decoder. Note the
differences in va lues for the
c hange in operating fre
quency. Use 1;4 -Watt 5% re
sisto rs and Mylar capaci
tors here, also. R6 sets the
vco frequency to 2550 Hz
for 85Q-Hz shift RTTY. This
circuit is capable of decod
ing down to 150 Hz shift,
although for narrow shift

Processor Board
Resistors
1k, 1(, W, 5% (unless otherwise noted)
1.2k
10k
13k
30k
56k
100k
l OOk Pot. Bourns E-Z-Trim 3067p·1-104
200k Pot. Bourns E·Z·Trim 3067P-1 ·204
1.5M
Capacitors
.1 uF Mylar
10 uF 25 V Tantalum Electrolytic
IC,
747 dual op amp
741 op amp
Misc.
Zener Diode (see text)

FSK Decoder
Resistors
600 Ohm, 1/, W, 5% (unless otherwise noted)
1k
5k Pot. - same as SCA Decoder
10k
30k
Capacitors
.001 uF Mylar
.01 uF Mylar
.05 uF Mylar
.1 uF Mylar
.1 5 uF Mylar
IC,
NE565

seADecoder

Resistors
1k, ,/, W,5%
4.7k, ,/, W,5%
10k, ,/, W,5%
5k Pot. Bourns e-z-tnm 3067p·1-502 or
Weston 43P502
Capacitors
510 pF Disc (470 pF)
.001 Mylar
.018 Mylar (.022)
.047 Mylar
IC,
NE565

3
1

1

1

2
1
1
3
1

2
1

1

1
3
1
1
1

1
1
4
1
1
2
1
1
1
1

2
2
2
1

Quantity
4
4
1
1

Parts list

cy of 2125 Hz . Recheck the
positive level again. and ad
just, if necessary. Switch
the square wave generator
back to square wave out
put. The output from the
sine wave generator should
no w read 2550 Hz -or
dose to it. Usi ng the scope
on pin 6 of le3, adjust the
potent iomete r for equal
positive and negative baud
widths. The board sho uld
now be aligned, and oper-

."

•

erator. Set the square wave
generator for positive out
put on ly, and ad just the
level to bring the frequency
of the sine wave generato r
to 2975 Hz. Switch to neg
ative output only, and ad
just t he level for a frequen-

[ "'.. ce ce " ca

" ." .cr .00 00
.00'

, • .. "' " "''.' '" '" ,", ,
•

" NE565

tt. 00 , .","
• ,

" ea "". 00 .cs "
T, P.

erator to a frequency of
2550 Hz and 500 mV o r
more output. Adjust the
square wave generator for
11 ms bauds. The output of
the sq uare wave generator
goes to the voltage control
input of the sine wave gen-

" . >-JINPUT

'0'120 0
1< ~

II 1w,,1" 1
~ rBil- ~ 4~ ~

r~: TO 1
56
: 1< It\ :11 +'5V'0 I ~ ~

";f, 1.21< ;,II' .n - 1 5V O~~~

~:!1r1 "ji3 f~T'(2 ::>
y~ L::i ..L6gt~A JT

...,.JI.. '_; -::::::';;'::ZOI ih y I
Fig. 6. Parts layout. Audio/digital processor. Pin 1, 1e2:565
reference input Pin 2, IC2: 565 output input. Be certain
that both decoder and processor boards have common
ground when used together.

c

Fig. 5. Schematic of FSK decoder. Uses same board shown
in Fig. 3. Adjust R6 for 2550 Hz with no input signal, for
operation at 2125 Hz to 2975 Hz, 850-Hz shift.

'"0"'c tOK
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Fig. 9. Power supply for FSK decoder and processor.

Fig. B(b). Alternate layout for use with ± 15 V supply only.
Mount 220Q resistors vertically.

O OUT

• •- ~

• 0• •· «

01'" T.'"
0-6V

Fig. 8(a). Parts layout for FSK decoder.

RTTY. it may be necessary application. For TTL cir
to add a 10k resistor be- cults, use a l N751, S.l-volt
tween pins 6 and 7 of the zener. A 1N757 will give
565. This will narrow the you 9 volts.
lock range, and improve the I haven't tried it yet. but
tracking of the vco. Always it would seem that if the
tune the vco for a frequen- FSK decoder is tuned to
cv halfway between the up- 1800 Hz. it may operate for
per and lower limits of the decoding audio tapes using
signal you wish to decode, the Kansas City Standard of
with no input applied to the 1200-2400 Hz. If it does,
decoder . tape decod ing for micro-

Choose the zener diode processors is possible, and
at pin 6 for the output that makes this a three-in
voltage requ ired for you r one project. .

Kenwood 7600
2m FM Transceiver

The LE DEit
In the orthwest!
ATLAS. ICOM • KENWOOD. YAESU

Kenwood TS180S

:::::::m::
-

.- • ...., • '"• •• • - ('

~ ,.' •
.5 : • ••v_ lt • • , ."•••••• •

Kenwood TS120S ABC
COMMUNICATIONS ~...

17550 15th Ave, N.E.• Seattle WA 98155 . (206) 364·8300

Yaesu FT101Z0

Other loe8t10ns: (Welk·ln customers only) • Bellevue-12001 H.E. 12th. Everett-4610 Everg reen We y • Open Mon. Ihru Sel.
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The MICROLOG Video Display Terminal
for Morse & RTTY ...

Permanent display of selected
Mode, Speed and clock

• •

Normal or ZOOM disptev

Computer Enhanced --'
dual tone RTTY demod
Audio tuning J

aid-on/off
LED tuning indicator -J

L...._ On/off-Morse Baudot
& ASC II select

L....__ Morse calibra te & RTTY
speed select

• • • and the Story Behind It

Split-Screen
cable to
AKB· l+

Computer
cassette
Interface"

Loop or
RS·232·

Normal!
Zoom select"

Black or
Wh ite
screen

Monitor or
television

Remote
pushbutton

Remote
LED

_..- -- ",,- ..'- - _.., -"
r.~ (.- - -- -

V H
'-v-"
To scope
display

Receiver
speaker

Keyboard
hand Key
or TTL

Heavy duty
enclosure

AVR·2 Video Display Terminal
VM-4209 Video Monitor (9 inchl
VHF Video Modulator

$499
$189
$ 30

Prices subject to change · Optio nal Features

One year warranty on all products. Write for additional information.

~ ." MICROLOG
CO'~O'AT'ON

4 Professional 0 rive - Suite 119
Gaithersburg. Maryland 20760

Telephone (3011 948-5307
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Bob Buckman W6SMJ
3954 Hillview
Santa Maria CA 93454

Build a Simple HT Charger
- doubles as a 12-V supply

frame. There is not muc h
room , but underneath the
capacitors, is a f ive 
te rminal phenolic termina l
strip bolted to the other
mounting ho le of the t rans
fo rmer. This terminal st ri p
holds t he fo u r-te rmina l
b ridge re c t if ie r , the
positive ends of the filte r
capacitors, p rovides a
grou nd contact, and con
nec ts t he secondary of the
power tra nsformer.

I t ried to use a 12-volt
rms t ransfo rmer, but, with
only 2000 uF in the filter,
the output vo ltage under
load drops to about 8 o r 9
vo lts . Using a highe r vo lt
age transfo rme r allows the
regu lator c ircuit to handle
the ripp le dyna mically ,
since the dc instantaneous
va lue never drops below 14
vo lts .

Output ripp le u nd e r
lo a d was measured at
under 30 millivo lts; no hum
is detectable without in
st ruments on the rf carrier.
The pass t ra ns istor is
bo lted to the bu lkhead in
side the charger case. In
sta ll it with a mica washer
and be sure that there is no
sho rt between the co llec
tor and the case. Note the
fuse in the schematic for
short-circuit protection. It

•

.w

AAGE

and you have to drill some
ho le s anyway, so take
everyth ing out and drop
the rem ains in the junk box.
You will use on ly t he line
cord and the cabinet. The
c hass is is the S-shaped
piece of stee l surro unded
by the outside she ll.

1 used banana jacks Y4
of an inc h apart fo r output
terminals a nd a smal l piece
of P-type vector board to
hold the sma ll pa rts . If you
use t he existing switch ho le
for one end of t he trans
former, there is just enough
roo m for the two 100o-uF
f ilte r capac itors to be
c rammed len g th wi se
aga inst the t ransformer

Heathkit 2 meter 1Q-WaU
amplifie r for use wi th the
hand ie-talk ie on trips and
in re nta l cars . The amp
takes about 100 mA in
transmit. I decided to bu ild
a 12-vo lt two-Amp power
supply in the charger case
and rep lace the cha rger cir
cuit with one of the new
th ree-terminal reg u lators
in a con stant cur rent
mode.

The c ircu it is easy -all
the parts are availab le at
the friendly neighborhood
Rad io Shack. When you
o pe n t he c ha rge r, t ake
everything out . The slide
switc h is too big with the
new transformer in place

Fig. 1.

2T6'11~2

2A IOOV PN

" "I " "S -2021

¥ ."
"
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..,
~U2

'" OOT

<"
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+ CI ; ." ,~~

"IOOO v" , IOOO VF ':'.-
~. ~. ,,,

CW ,

." '"~'2
t-l." OOT

• V •
'" '" ".

~.

H
a2Y

"

"li lA

W hen I acqui red my
Standard ha nd ie

ta lkie in 1972, 1 went all
out - leather case , rubber
du cky, mini mike, fi stfull
of c rysta ls, and a shiny
bla ck charger.

The SC H HUC1 c harge r
was prone to losing it s
fi lter capac ito rs (bad lot or
something) without giving
any indication of malfunc
tion except that a full
charge would last only a
few hours. Since Standa rd
chose to use a vo ltage
quad rupler c irc u it, that
loss requi red four new 100
uF capacitors.

Recently, I bought a
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was hard-wired into the
lead from the bridge to Q1 ,
and its ends were covered
with tape.

Because the open c ircu it
cha rging voltage is over 25
vo lts , be sure your handle
ta lkie 's ex te rnal power
jack is wired so that the
meads are always connect
ed to the c ha rge r pads and
di sconne cted from t he
radio power bus when the
external jack is plugged in

The cons tant-cu rrent

Charles Wiffson K2GMZ
505 East Main St.
Palmyra N Y 14522

regulator, VR2, main tains
t h e re g ul at o r vo ltage
a c ross the se r ies resis
ta nce. To fin d the resis
tance va lue for any con
sta nt cu rrent wi t hin t he
regulato r's power ra nge,
divide the regulator volt
age by the des ired constant
cu rrent.

With the switc h in the
norm al cha rging po sit io n,
the re gul a tor delive rs a
constant 43 rnA (jus t like
the Standard ci rcu it was

supposed to) even into a
short ci rcuit with no ill ef
fec ts. I connected two bat
te ry packs in series and the
curre nt was st ill just 43 mA.
The LED gives positive in
dication of c harging cur
rent -43 mA will never
hurt the meads. The tr ickle
switch positio n reduces the
charge current to around 7
mA and is used whe n the
hand ie-talkie gets on ly in
frequent use. The 27-0hm
re sistor across the LED

sha res the cu rrent in the
normal cha rge mode to
p revent bu rning o ut the
LED. In the trick le mode,
not enough current is left
to illu minate the LED. The
normal/t rick le switc h is in
sta lled in one o f the rivet
holes from the old slide
sw itc h; the lE D is spot
epoxied into the ot he r rivet
hol e .

I now have a charge r I'm
sure of and a util ity 12-volt
supply as well! .

Do-It-Yourself Carrying Case
for Wilson HTs

- save $14.88

I 'm the proud owner of a
new Wilson Mark II HT,

TI

Fig. 1. Instamatic camera
case-after surgery.

160

whic h I had t he good for
tu ne to win at the 1978
Syracuse hamfe st. This lit
t le gem came complete
with .52-.52 xtals. rubbe r
ducky antenna, and a wa ll
cha rge r for the nicad bat
tery pack.

The first thing I d id, after
I came down to earth, was
to fire off an order to a 73
advertise r for c rysta ls for
seve ra l local repe ater fre
quen cres.

Next, I needed a carrying
case. Ouch. The Wilson (no
re lation, un fo rtu nately)
leather case lists at $1 8.95.

Seemed like a n ext rav
agant outlay for a case to
ca rry around an HT which
merely cost me the price of
a doll ar raff le ticket!

An alternati ve w h ic h
came to mind was, " Can a
nears ighted , m idd le-aged
ham with two left hands
co nsis ting of ten thumbs
cut out and sew a lea ther
o r vinyl case which wou ld
have e nough class to house
this fab u lous HT?" The
painfully obv ious answer
to this question was a re
soundi ng " No !"

While wandering through
the camera department of

a local d iscoun t depart
ment store (K-Ma rt). I spot
ted a top-grain cowhide
le ather f n st a ma t ic-tvpe
camera case wh ich had the
exac t dim en sions I needed.
Cost ? $4.07 pl us sa les tax .

A few minu tes worth o f
su rge ry usi ng an x-acto
knife as a sca lpe l. and voili:J ,
a case which could com
pete with the high-pr iced
sp read. In add it io n to the
o penings shown in Fi g. 1, I
punched a hole in the bo t
tom which allows me to
p lug in t he charger without
having to remove the un it
from the case .•



CENTRAL NEW YORK'S LARGEST HAM DEALER

HOLIDAY SALE DAYS
YOU MIGHT BE ABLE TO BEAT OUR PRICES • • •

• • • BUT YOU WON7 BEAT OUR SERVICE
• •
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• •- ."
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r" . .',...,.' . . .. --~- . -
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Season 's Greetings SWAN
YAeSU VA-ESU ASTRO

From Our Statl FT225RD FT.901 OM ,,.
Warren I K21XN
Bob/WA2MSH
Allan /WA2MSI
Norman I K2KLV
Jack/WB2LCP
Chuck/WA2GJN YAESU SWAN

cpu- 102B X
Bev/K2TPE 2500RK

Val /KA2GNA

'\iil va eso
" LANDI MOBILE- DISTRIBUTO R"

KO K
F M2016A

DENTRON DRAKE
CLIPPERTON l TAl-OR7

1·800·448·7914

All Sales Over $750.00 Will Entitle You To A
FREE 1980 Callbook Until December 31 st.

OUT OF STATE
CALL TOLL FREE

Featuring: Yeeeu. Drake. ren-rec. Dentrcn. ICOM , Atlas, Robot , Swan, Midland, Wilson, KOK. MFJ, Bird , Tempo,
Astran, KLM , Hy-Gain /Telex, Mos ley. Larsen, Cushcraft , Hust ler, Mini-Products. Universal, Ttl-Ex, A luma Tower,
Vlbroplex, Bencher, Microwave Module, OSI, Anteck, Electronic Research, CES. Ham Kay.

WE SERVICE EVERYTHING WE SELL!
CALL FOR A QUOTE . . . YOU WON'T BE DISAPPOINTED

We are just a tew minutes off the NYS Thruway (1-90) Exit 32 ~

161



425.00 Llst c." 10' '''010

YAESU
FT-227RB
2m FM
transceiver
With .. memory ch annels. a remote scan lo r msc.can seleCIlo SCIon
clear or busy channel , a Irequency coerage 01144 to 148MHz.800
channels. power requirements: 13.8 VDC at 2.5 amps continuous,
AF ou tput: lOW hV1W 10. l one bursl .!. 600 KHz repealer otfMl.
Complete with YM-22 touch lone miC.

ACCESSORIES
DL1000 lOOOW dummy load ... . . . .. . .••••.••••.•••.••.. • 411.15
DL300 300W dummy load .. •• •.. •••.. • • •. . .. •.. • •. . ... . . 14.15
FA·7 1an lor use with Ihe TRlOR7 25.00
NB7 noise blanker lor TR/ OA7 90.00

FILTERS FOR THE TRIOR7
SL·300 CW liller _. . • . . . . . . . . . . • • . . . . . . . • • • . • . . . 52.00
Sl-500 CW l ilter 52.00
SL-11OO sse. ATTY filler 52.00
SL-tOOO .... 104 Ii llel'" • . . . ....... .•... . ................•..••• 52.00
INTEGRATED CIRCUITS FOR AUX. 7 BOARD
RRM·7 plugs in lOr receive 7.50

. 1II&-7 matching speaker •.. .• • .. .• ....• . . . • . .. • . .. • •.. ••. 38.00
AUX.-7 eklended range board lor the TA/DA7 . ... . • ..... . 45.00

MICROPHONES
70n deck miC. Modes: push 10 talk or VOX. dynamic. high
impedance . Iraq. res.: 300-5000 Hz. 4 pin coonectoe •••••• "5.00

489.95C.II 100"

ICOM
IC-551
50 MHz
all mode
tranlcelver
An all mode. 6 meter unil with multipurpose scanning. Eilher
memory sean (monitor 3 d ifferent channel$) or program scan
(scanning between 2 programmed Irequencies). It also features
built -in dual VFO·s. bu ilt-inACIOC powersuppl ies,dig ilal readoul,
10 waItS. noise blanker. high quality crystall iller. and scans the 6
meter band. Options Inc lude EX·108 (pass band luning). EX-10ll
(FM board) and EX-107 (VOX).

DON'T
WAIT

1395.00l.l C'" I~ '~I'

DRAKE TR/DR7
Solid state
Iyntheslzed
HF tranlcelver
Covers 160 thru 10 met... receplion from 1.5-30 continuous. 0-30
104Hz wilh oplional AUX·7. modes: u se. rsa. CW. ATTY. ....104 .True
pass and tun ing. AIT, built-in AF wallmeterlSWR bridge,sse 250
watts PEP, CW 250 werts, AM 80 wailS, Power supply required lor
....C operation, P$-7 120/240V power supply available.

Prices in lI'tis catalog subject 10 cl'tange
...ill'toul notice. Prices good only
...I'tile supply lasts .



KENWOOD PC-1 phone petch
A matching phone patch for I<.enwood
equipment. II has NULl. contor!. RX
gam control and TX gain control . It
may be conne<:ted between a trans
ceiver and phoneline,

59.95c."'00.,

KENWOOD
PS-30
power supply
Designed to match the T!rl80SIT5
1208, th is uni t supplies regulated 13,8
VDC at 1SA eontinuOlJs.2OA intermittent
load with complete ease and safety due
to t!\e use of generous !\eat sinks and.n
.utometie reset electronic overJoad trip.

139.00c."'0' II""

KENWOOD MC-SO
dynamic desk mlc
This mtc has dual impedance. 50 ohms or
SOl<. ohms. Compatible with I<.enwood
equ ipment.

45.00c."'00',.

SP-901P speaker/patch
A speaker/phone patch to match the FT
901series, The unit has full metering and
level con trols.

74.00c."'00.,
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I N 32«11 1.115
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2630J 4 15
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13 "'''''''' 0.-... C_ $ Iuoty~ IN
26301 5.15
TM 8_....__ .... = ' I . I N 262Ol1

.W
K:)CHP ox OSt G.- I N 16)13 3.M

Am."u ' TV In • Nul.hell I N 26322 $,00
Ho w 10 M• • • Boll.. OSl'•. I N 26304 I ."
T~I Comp"'" H...- 01 Slow ScM TV. I N
~18 ' .15

Ameco Books

Other Great Books

Commu..k:,'" wll" I... WOfId wi'" H... " 1<Slo
NP · I I N 2462~ ' .115
"""""'" 1~1 00_"0"__0_1or ....
Moe"" E.... I N 24828 1.ClCI
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01 , I N 24803 1.50
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...11 Aboul Cul>iClll Ou'" Ilv Wm O rr , W6SAI
I.N 2620 ' , I ,n
TM TNIt! ...t>out C8 .....1....... IlV Wm Ot,
W6$A.I I N 26202 5 M
( 1......C'.C__' .......ofP_OtlclT_
I .N <'620!> • .M
n.. ...__ de I I N 26201 ' .115

vtlF It..,,' I by Wm 0". '10'65"'1 I N ..e.203
' .M

..lief Short W_ "-'Ion by Wm Orr,
W!5SA I I N 2620<1 .. ... ... ... . 1 .115

Radio
Publications, Inc.
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UnclI..'-'Olnt ""'--11_ " mU"' lIu,de 10<
,t>e newco,",,' . 'I I .pta ,n. ,n .,mpte IInguage
.loml"l1.ty ' "1'1('1>1" oll*" 'Of\IC' & 1""'_
10 bu,l<I low COO' I<!U'pmen' I N 10016 $ .00
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WIRE
AHT£HNAS

- ,.,_..,

__ «_.__ w'"'.... l)v _

............. T" .... tuUlolp'''''..''.I__hps
"'.I I....Y....... uW<lsuccen'u'''' I N ' 0019 4.00

A_ '....-c, 1.._lncl ... new bOOk 10
".-, ..e"l""" u""... . I.no RFt n COVfIII III hom
QOO(l n8fi.lt>1>or ' ''''lOn. 10 $< mp... U.c M ",. 1
COl.. lor AFI Help' """,,,to, ona 001•• pfOtl_
IN 10083 )00

on proP'lI'''oon ...'en......1I100n equ._t
• ..., <>Pet"'''9 praetoce It's f,lIed w,'" 1oOIod
pracllCal • • peroence IN 215301 ' .SO

ARlll ....._ tt.. :It : t Complele ""lrue
1_ lot tluoklof>ll ."."nM ot .u Iypet. I N
10026 S.OO
AIl,"- W_ .... I N 100951 1500
LeF C" •• IOO 51_ rule~ aleut'lo< 1o c0m
pute r~, Ifequency, OIl.: " gn..., -.ct' I N
100&2 . , . 3.00
£IKI_0'1' Book All yOun_'o. now . !>Out
F,I'er de"lln. AF c;'cu01 <lat• . '"',nn,. and
!ee<llone info & more I N 10027 '.00
..._ ' ..... 10 W_ WIll'I IntIo9<OIIod C _ Budel
• '*'9'~ __fir"", COU.l1e< ""lie -""'9
.-.. Ie-, 1 N 100110 2-00
....... ' . t lrcl .......... .e-.
"-"y _ p<a<;loCllI _-ll>-l>u," _ ' N
10017 100
FM _ Aepu.... lor \tie 1'1__learn
, 1I'r:>ovt FM . rId _-",1$<1 1<0'" In l' nln dy 1)<)0.

, '" 1001' , 5.00
_ Sl. t. D..... 'or .... 1'1...... .......1... .
P.c ...., .." " InlOlm 'lI0n 10< p rlloCl fC. 1use OllOl'"
Sl. te~ I N 10061 ' .00
IoMd S Pu,. toOIocI Slate ...'01.....100'..
_ P<"'~ -.es lor toda'\". l\am I N 10031

s.e
oUIN. • r I Ok I i 8y 5'-"~.

W...llOU . HoI...". oiled _lei ..'" fOOm lor
you.own notlloon•. •.N 1(!(W1 1.ClCI

...lIl1l A..,...•.., ....._ p_ I N 10007
,15 ..

AlllIl s,p.e..- Oper....... Kit COttt,.1t 01 ...RRl
...... Radio au.... 'u'l color U 5 at.. ell" INIP
...RRl 109 book . 7t) ...RRl '''''>0\1'_ I N l00Ei0J

. ~

...lIl1l_ 11_ 0pe<M....~ B,ushupon
900CI <>Pet"N\9 pr.,;!,," w,l" ,,,.. 'Ndy
'.'''<>nee "",'c. I N 1DO:1!> 4.ClCI
AAlIl _.. e-.n~ lne!u,,"
Get".. 10 Know OSCAR, ,nto on ,h. "RS"
...1.1111.... ma p'. IoClIlor. and more! I.N 10064

4,15
to _ OXI"9 Han .... , .. .Co;It.,n~ ' -='100'

TM' I .~V__ At*.... _ = ..

T", " .... book to< ......_.~._ .-local
............. 'I .. lull ol ,n!ottnl'oon I N 2$3 1&

. ~

TM C........ 0' 1110O Tile un>que _ "''''ll
c" " ""' e " " ,cs , ,, e . pta,n"" I nd ,....... are 1'''~

on I)u' ''''ng ..mp.. equ,_1 I N 2tl31 2 I.M

ARRL Publications
"""1. ll odlo ......_ '.H.. • "" I\Iewly ',....'sed
• I.mll"c~ed w""~",ng from ba" C. to
I,,", de• .,;op ......n ll . I N 10081 _ 8.75
ARlll " " .._ ...... 1.1e«I.. M_ -' The
"""" u p to el.le comp,,,hOtl 01 ru'" &
revul. t"",_ e-rt 110m Nonce to b ' •• Class
IN 10012 4.00

...-......-Q_".... "' ......~ ...OId
~ IIU'" _ 223 _ Ie q...."'" _
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Remember. you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM t il 5:30 PM. Monday th ru Friday.
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campl_'", boot .........1• •" sa,....,....
~'usl.al"'" "" In poet,,," ..., Cl'I*ts IN 10059...
VHF-UHF M..... II you ...... any .n~esl a_
JO "'HZ. lhe<>~ In,_ boo~ II c ........ ""eryln,"O
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Remember, you can Call Toll Free: 1-800-633-3410 in the U.SA or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Mo nday thru Friday.



SWAN SWR-1A POW'" meier
.nd SWR bridge
Frequency range: 3.5 10 150 MHz.
Compact and light _ight lor portableor
mobile use. Capable of handling 1,000
.....atts RF and measures 1:1 10 inlinity
VSWA.

29.95c,"tad.,.

TELEX C-1320
headphone
The headpho..... is fully Cushioned. au
diometric type dr ivers are u ltra-sensit ive
OX'art choice. 20-20.000 Hz. Low im
pedance 8-20 ohms.

41.80 Call today,

BIRO plug·ln elements
Frequency Bands in MHz

5W SA 5C so
lOW lOA lOC 1(1()
25"'" 2SA ~ 2SD
MIN !IOH ~ 50C !IOO

l00w lOCJH l(J(),11, IOOC 1000
251M' 250H 250A 250C 2!iOO
500W 5lXlH ~ 500C 5000

l000w lDOOH 1000" 1ClXlC «oco
~ "OOH
scccw "'"'"

H·Elemenls (2-30 MHz) . • . . . •. . • 41.00 •••
A-C-D-e Element. (25-1000 MHz) 39.00 ••.
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MFJ 949 Oeluxe Versa Tuner II
A 3lXl wan antenna tuner with lealures
li ke dummy load. SWR. forward and
refleclecl po_r melers. a ntenna switc h
and balun. It matc hes every thing from
1.8 th ru 30 MHz. coax random wir" and
balanced l ines.

119.95ust. Call lor quote .

BENCHER BY·1
lamiMe paddle
The Ultimat. iambic pad
d le. Fa. ' u... llOlid 111_
contact POtnt• . lull ranoe
.cljuSl......t, non-Pid lwt
wid hMvy s'''' _
,.IrtuT*:l _ .

39.95 C.ll today

BENCHER BY·2
lemblc pMidIe
T.... 8Y·2 h.u ell me,..
lures ol me By-1 but
comes *',,, chrome base

49.95 Call today,

KANTRONICS 2m trunk
mount anlenNl
'4 wave trunk mount antenna
complete with coax cable and
connecto rs. No drilling neces
sary.

7.95c."lad.,.

KENWOOD
Me-45
touchtone mlc
Touchtone circui t provides PTI (push 10
talk) w ith 'h second hanglime alter any
button is pushed. Dynamic . omnidirec
tional. 500 ohm im pedance mic w ith
adjustable tone output level. Power re
Quirement: 8 vee.20 mA. Complele w ith
coi led cord and 5 pin mic connector
Compatible with the TA-7600 and TA
7625 with no modification.

49.95 co" lad"
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Come On In
The Viewing Is Fine

- an update on trends and developments
in SSTV

Voyage r It 150,000 miles from Earth, looks back and ec
Quires this crescent-shaped view o f home. This picture was
transmitted on 20-m eter SS TV b y Dick K6SVP.

168

Dove Ingram K4TWJ
Eastwood Village. 11/101 South
Rte. t t, Box 499
Birmingham A L 35210

The interest. excitement,
and tec hnical advance

men ts affecting the fa scin
ating world of slow-scan

TV dur ing re cent times
have been a phenomenal
expe rie nce. Newcomers
and old-t imers al ike are en
joying the pleasu res of
visua l communications as
this amateur f rontier con
tinues expand ing o n an
unlimite d basi s . Whi le
some ope rat ion-m inded

amateurs are visua lly sha r
in g thei r l ives and interest
with SSTVers thousands of
mi le s away, othe rs a re
diligent ly pu rsuing new
developments-many of
which may be perfec ted
before thi s art icle appears
in pr int. Th is enthusiasm,
devotion, and p rogress are
p r ime indicators of the
sheer f un await ing all ama
teurs seeking new comm u
nication ho ri zons.

As an updat ing account,
this art icle will describe
some of the latest happen
ings in SSTV.

If you are think ing of
joining our ranks, if you 're
a newcomer to SSTV, o r if
you haven' t been overly
video-ac t ive, this inf orma
t ion should update you on
recent in novat ions. Poss i
b ly, this article will send
you racing back to the
shack, anxious to share in
the fun of slow-scan TV ac
t iv ity.

Trends and Innovations
l arge numbers of SSTV

newc omers cont inu e to
grace the airwaves, and
their popular choice o f

gea r IS t he Robo t 400
system. H ome-brew scan
converters have dwindled
in populari ty due to thei r
com plex ity and high cost,
compared w ith the Robo t
o r Tho m as Engineeri ng
units. W hi le the cos t-per
bit o f memory chips is
somew hat expens ive as
this article is being w ri tten,
a subs ta ntia l change is ex
pected in the near future.
Indeed, the int roduc t ion of
sing le memory chips capa
b le of 65,OOO-bit storage
may soon open new POSSl4

bilities fo r inexpensive and
compac t home-brew scan
converters.

Surprisi ngly, the interest
in digital scan converters
hasn't created a large open
market for used P7 SSTV
gear. W hil e many slow
scanners retain t hei r P7
equipment when prog ress
ing to a d igital scan con
ve rter, others sell their P7
gear d irect ly to an await ing
SSTV new comer. The re
cent interest in medium
scan TV ap pears to be an
other majo r reason fo r con
tinued P7 monitor popu la r
it y.



Th is W6VI O-retransmitted view of Jupiter shows m ultiple
layers of ammonia ice crystal clouds surrounding the
planet. The shadowing effect of the sun prevents full view
of Jupi ter. The phenomenal "red spot " is visible in the
lower right of the picture. This view was obtained with a
15DO-mm telescope aboard Voyager II . The spacecraft was
approximate ly 50 million miles from Jupiter at the time.

•

MSTV

An expanded frontier of
SSTV development which
is ra p id ly gaini ng wide
spread popularity is in the
area o f medium-scan TV.
Essentially, the co ncept of
MSTV permit s limi ted
motion, long-d istance TV

1979 .com ple te with camera and
monitor. Soon thereafter, a
Ro bot 70 and 80 sys tem
was shipped to VK9RH o n
No rfo lk Island . The North
ern Ca lifo rnia OX Found a
tion assis ted in th is opera
tion. Tru ly, this OX SSTV
dri ve was one of amateur
radio's most outstanding
accom plis hme n ts during

Ex tremely close view of Jupi ter's "red spot" reveals a boil
ing storm with electromagnetic radiat ion equivalent to
severa l atomic bombs.

View o f Jup iter's atmosphere in an area not far from the
noted "red spot. " This picture was acquired by Voyage r II
on March 5, 1979, and also retransm itted by W6VIO duro
ing their March "Commemorative" operations.

,

active SSTVers.

OX SSTV Drive
During the latter pa rt of

1978, word was rece ived in
the United States of the ex
treme e nthusias m o f two
outs tand ing OX sta tions to
opera te SSTV. These sta
tions were Tom Christ ian
VR6TC, of Pitca irn Island,
and VK9RH. of Norfo lk
Island . Soon thereafter, a n
a p peal was int rod uced ,
both on the air and via
m a gaz ine articles, and
ge ar for both sta t io ns was
acquired. The conce rn a nd
sup port among slow-scan
ning ama teurs is a p henom
enal s itua t io n! As t his in
forma tio n is being writte n,
do nors of SSTV eq uip ment
for VR6TC a nd VK9RH de
sire to rem ain anonymous.
Their reasons fo r ano nymi
ty are qu ite simp le: The
d on or s d o no t d e s ir e
specia l cons iderations of
pr ima d onna titles .

The Yankee Trader left
Flor ida en route to Pitcairn
during February, 1979. A
part of the vesse l's cargo
was a Robot 400 system,

M an y s lo w- sc a n ne rs
conside r using the ir freed
equipme nt for t his new
t o-meter frontier.

Intere st in SSTV key
boa rds a ppears to be de
cl ining, com pared wit h a
couple of yea rs ago. Like
wise, lengthy transmissions
of pu re text a re be ing re
placed by actua l in-shack
scenes and operator views.
This aspect def initely in
dica tes the ability to use
SSTV rather than just prove
th at " the box works."

A second SSTV net re
cently bega n o pera t ing o n
14,230 kHz, and its support
has been ext remely good
thus fa r. This net begins a t
2330 GMT each Thu rsday
nigh t. Net Cont ro ls a re
Tom N7AON and Sta n
WD4DCW. The prime o b
jective of this net is pro
viding tec hnical assistance
a nd SSTV newcomer guid
ance. A large numbe r of
fa scinating SSTV pictures
is excha nged during eac h
net sess io n, so that Thurs
day nights a re be coming a
ve ry excit ing time for a ll
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Jupiter's moon, Ganymede, as viewed by Voyager II from
1.6 million miles away and retransm itted on 20-meter SSTV
by W6V/O.

Classic p icture of Jupiter's moon, 10, in front o f the gigan
tic planet. That's Jupiter 's atmosphere in the background.
Th is was one of the most popular p ictures relayed by
W6VI O.

The Voyager Spacecrafts
and SSTV

Ale rt and sharp-ea red
SSTVers have some exc it
ing times in store for them
d uring future months a nd
yea rs. Members of the Jet
Propu lsion lab Radio Club
h a v e bee n pro v idin g
" rings id e sea ts" durin g
high points of the Vo yager
space mission, and views
thus fa r have been fantas
tic. This deep space mis
sion began d uring August,
1977, a nd it is projec ted to
co n t inue unti l ap prox
imately late 1986. A brief
outline of the events of
Voyager I and Vo yager If
a re as follows.

Voyager II was ached
uled to fly by Jupiter d ur
ing July, 1979 . As Voyager I
passes Jupiter, a slingshot
e ffect hurdles it on toward
Satu rn. Its estima ted flyby
of Saturn will be during
August, 1981. Duri ng this
pass, Voyager I will move
to within 2500 miles of
Titan , Sa t u rn 's large st
moon. Titan is the only one
of Saturn's moons whic h
has an a pprecia ble at mo
sp he re. Assuming eve ry
th ing is then progressing

The fi nal phase of medi
um-scan TV development
will consis t of replaci ng P7
gear with converted digital
sc a n conve rte rs and micro
processors. This phase will
bear a close resemblance
to the present scan con
ve rte r evolution with SSTV.
The medium-scan project
is a rigorous undertaking,
and success isn't absolute
ly gu ara nteed . True a ma
teur spi rit and wid espread
dedicat ion are two essen
tial ingred ie nts whic h need
additiona l emphasis at the
time t his re port is bei ng
written.

appropria te leve l and ap
plied to the cathode ra y
tube. The previous conce pt
sho u ld prove success fu l
for modify ing Robo t or
W6MXV P7 monitors for
med iu m-scan TV opera
tion.

appropri at e eq u ipment
may join the fun of v iew ing
these transmi ssions . Don
Miller W9NTP. of Wa ld ron
IN 46182, is spea rhead ing
th is proje ct . Ad dit iona l
supporte rs and STA sta
tion s include WGlMD ,
W3EF G . W6M XV . a n d
WB9L VI.

During ea rly 1979, the
first phase of med ium-sca n
TV sw u ng into ac t io n .
W9NTP placed a beaco n
tr ansmi tter on 29 ,1 50 kHz
to c heck c hanne l com
m unication s c a pa b il ity.
The beacon was reli ably
recei ved thro ugho ut Nort h
America and Europe , thus
e nsu ring t hat a medium
scan TV signa l cou ld suc
cessfully be utilized o n the
10 meter high end. As th is
information is being writ
ten, the second phase of
mediu m-sca n TV is ap
proaching initiat ion . This
phase will involve us ing
mod ified P7 SSTV equip
ment fo r medi um-scan TV
o peration. Ultimate ly, the
P7 ge ar will be replaced
with microprocessors a nd
d igital sca n co nverters de
signed to the established
MSTV parame te rs.

Modi fying co nve nt iona l
P7 s low-sca n gea r fo r
medium-sca n TV requires a
reasonable amount of ex
pe rimentat io n, but the
fi na l results make a ll effort
definitel y worthwhile. Me
dium-scan TV wi ll use a
5-field-per-second inter
laced format wit h a hori
zonta l line rate of 317 Hz.
These sync signals must
trigger a monitor's sweep
driver ci rcuits, which in
turn must produce a MSTV
rast e r. Th e h orizon t al
ra mp-genera t ing ca pac ito r
must thus be dec reased in
va lue by a facto r of 317/15
while the vertical capaci
tor must be c hanged from
1/8-field per second to 5
fiel ds per second . The
SSTV mo nito r's front end
shou ld be bypassed, and
the approximatel y 200kHz
vid eo s ignal s ho u ld b e
wideba nd-amplified to a n

sc a n. Spec ia l Temporary
A ut ho r iza t ion has been
granted to several ama
te urs to a llow thei r
med ium-scan TV tra nsmis
sions on the high end of 10
meters. Any am ateur with

c o m m u n ic a t io ns In a
35-kH z fre quency spec
trum. Thi s lim ited motion
is accom plished through
the use of scanning ra tes
whi ch are fa ster th an slow
scan bu t slower th an fast-
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successfu lly, Vo yager J will
continue towa rd Uranus.
Its estimated time of fl yby
is Jan ua ry, 1986.

Voyage r II w a s a p
proaching Iupite r as this re
po rt was be ing written, and
t he v ie ws we re trul y
bre ath taki ng . Most Voy
ager and/or JPl ac tivi ty is
on 14,235 or 28,680 kHz.
The usual times of opera
tions are during weekends
and ea rly evening hours.
The IPl club stat ion ca ll is

Michaf'l Black VE1BVW
16 Anwoth Rood
Mont'f'(ll, Quf'bf'c
Canada H3 Y 2£ 7

W6VI O (W6 Vik ing In
O ute rspace ). Do n' t miss
the upcoming views!

Looking Forwa rd
A number of techn ica l

and o perat io nal advance
ments are due to affect the
SSTV wo rld favorably dur
ing the near future, and
now is the opportu ne time
fo r amateurs to prepare fo r
these exciting t imes. Sev
e ra l SSTV co ntes ts, QSO
part ie s, etc., are be ing

planned, while on-the-a ir
slow-sca n ac t ivit ies are
also beginning to refl ect
progressive ideas and per
sona l interes ts .

AMSAT's Phase III sate l
lites also should provide
so me unique SSTV capabil
ities, provided all satell ite
operators discipl ine the ir
o p e ra t ing t e chni q ue s .
EME, tra nsequatoria l prop
agation , and packet rad io
communica tions are some
othe r examples of future

horizons which, if com
bined with data compres
sio n techniques, ca n pro
vide unlim ited video capa
bil it ies.

If you would like to fu lly
renew your interest in a ma
teur rad io, try the fascinat
ing frontier of slow-sca n
telev ision. The cost of
visua lly equipping a n ex
isting setup is truly negligi 
ble compa red with the un
limited plea sure s it af
fords. •

Rack 'Em Up
- glass jars and orange crates are "where it's at"

for parts storage

O ve r the years, many
methods have bee n

desc ribed fo r stori ng par ts,
incl udi ng just abou t every
thing from shoe boxes to
o ld tin cans . Perhaps,
tho ugh, most popular is the
o rd ina ry food jar. The co m
mon jar is great as a parts
co nta iner since it has a li d,
is transparent, is easily
ava ilab le, and is inexpen
sive. Now, I use old jars to
store my parts which I
don't use too often, and
while that is not too in
teresti ng, I fee l t hat t he
method of storing these
• •Ja rs IS.

A favorite way of storing
jars full of components is
to place them stand ing up
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o n a she lf, but that has a
co uple of d isadvan tages. If
you have a deep she lf and
a num ber of rows of jars,
the problem is that it is
hard to see what is in the
jars in the back, and you
have to remove the front
rows in o rde r to get at
t hose in the ba ck . To
alleviate this situation, you
could have only one row of
jars, bu t then you use up a
lot of wall space with your
jars. The solut ion is ra the r
simple. When you put your
jars o n the she lf, lay them
o n their sides. That way,
you can just slide out the
jar you want. As fo r the
prob lem of ident if icat io n,
you can put a la bel on the

top of the jar . If you actual
ly want to see what's in the
jar, just put it on the she lf
backwards so yo u can loo k
through the bottom.

Now for some detai ls on
what I'm using. For jars,
I've got ta ll and narrow
iced-tea jars, with a rated
capacity of 13 ounces. For
t he shelves, I'm using o ld
o range crates stacked o n
top of eac h other. These
crates a re about 8" X
11" X6" and they're just
about perfect for my jars. I
ca n fit two rows of fo ur jars
and another row of t hree
jars in there a nd there's just
a bit of wasted space in the
top two corners . I used
what I had o n ha nd but it

sho uld n' t be too hard to
throw together so me sort
of box for your jars . Don' t
make your boxes too big,
since the jars might ha ve a
tendency to roll around .
Also, I'd suggest that when
you're picking your jars,
fi nd something which is ta ll
as compared to its diam e
te r.

So that's the story. The
jars in their box so rt of re
mind me of wine bottles in
their rack . When yo u pull
out a bottle from a bottom
layer, the top layers drop
down, so keep a hand on
the ja r imm ediately above
t he o ne you're taking out.
Now, isn't that better t han
a bun ch of old t in cans?
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O.,. ,.Uon • I '.nl.... l lnll . nd r." I•• ln g! W T. LES S THA N 5 LBS.
'60_BO_40~ 0- 1 50-IO _ 2 209 " .wlth 90 It. RG56U • conn.Clo• • MOdel 111 8U •• . $ 64.9 5
6 0 _40 ·20-15_1 0 b.nd. 2 _. f02 It . wllh 90 It. RG58U • conn.ct M od. _9 9 8BU .. . $ 59.95
4 0_ 2 0 _1 5 .1 0 _0 2 ttep -- 5 4 1t. w illi 90 It. RG 58U co.. _ e....n."' M Odel 1OO1BU ..• $ 5 8.9 5
2 0-15. 10 b.nds 2 ....0 - 26 It. Willi 90 ft . RG 5 8U e... . _ eonn.el • MOdel 1001BU •••• $ 5 1.9 5

SEND FULL PRICE r OR POST PAID INSUR ED Q£L. IN USA. <C. n.d. 10 $$.00 nU. ' ''' OOSU! ' •
~'.Ple" _euUom. _ .t~.l 0' "'d......... VISA B.nk A... MASTER C H A RGE . AMER . X -
PRESS.Gr.........b....nd ... d... . PII ' _3 08 ·236-53 33 9 A M • 6PM w ..~ d.y• . W . ..... 1n 2-3 d.,• .
All PRIUS Will INCREASE MAR I.SAVE _ ORQ£R NOWI AI .....n.... 1I.....nt••d I", 1 " . ' . 10 cia,
M on., lIe<:" I .... ' M .d. In USA . FREE INro . AVAILABlE ONLY FRO M .

WES T EAN ELECTR ONIC S ...-Wt. Dept. A1.12 JIl. ... n.,. N. W..... 88841

2000WAn LO-PASS
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Use your car's AM/FM antenna for
your 2-meter mobile rig.- Eliminale
the two-antenna tip-off to thieves,
without the nuisance of hideaways.

Save the cost of a 2-meter moblle
antenna.

AT·200 tunes from the front panel
for maximum output, minimum
VSWR (1.2; 1 or less for most car
antennas).

at your B&W dealer• ...-823

Made in the U.SA bY.
Barker & Williamson, Inc.
10 Canal Street, Bristol, PA 19007

;,;.0 ..,°e THE
u · ". ". :;, V
, "',.. ODER

4" x2~.. x6" .L1tJ. ......

A NEW ERA IN CW REGENERATION

• Select any CW signal thaI's 40 hz away
from any other (Tune 40010 1500 hz)

• lock and switch to "auto" and you have
tape quality audio. One and one only
signal reception.

• Only 20 mv of audio above recever
noise required for acquisition.

• A 40 db over 59 signal. 50 hZ away
cannot come through.

• Reduce operator fatigue by not listening
to any other band and/or signal noise
except the 009 you want to work.

• Variable acquisition Irequency-400 to
1500 hz .

• Variableoutput tone frequency-looto
2000hz.

• Variable output audio level (drives ear-
phones or station speaker).

Kit Includes all parts Including cabinet,
power supply and complete Instruc
tions. Epoxy glass boards, plated and
pre-drilled.
Available-Factory wired and lested with
1 year warranty on parts and workman
shlp. Kit-$69.95 FWT 18(1.95

JO l·m.n 41

VISA and Master Charge Acoepted.
AMC ENGINEERING ...A,'OI
P. O. Box 421, Jessup, MD 20794

<8
AT-200 Antenna Matcher

2-



Gadzooks!
A Variable 0-260 V Ac Supply!

- junk-box delight

Fig. 1. Variable 0-260 volt ac su pply.

I checked them out with
clip leads to make sure
everyt h ing worked OK .
Then back to the junk box;
o ut came a 0-300 volt ac
meter of unknow n origin, a
la rge vibrator inverter sup
p ly which had long since
given up the ghos t, plugs,
receptacles, switch, fuse
holder, and a pilo t light. In
spection showed that
everything would fit snugly
inside the old inverter
cabinet. A few hours of
work resulted in a nice in-

It occurred to me that
two variable tran sformers
hooked up in series might
do the trick . I knew that I
had tucked back in the
junk box two O hmite VT4
rotary transformers which
had come out of a piece of
S2.50 surplus I had picked
up years ago. I had long
since use d mu ch more
value tha n that in d iodes,
connec tors, chass is, and
cabinet, so the ro ta ry
transformers were just ly
ing there for free.

were ava ilable to me for
use in a linear a mp lifier. I
had a 0-150 volt, SOO-Watt
supply whic h I used with a
110-220 volt auto trans
fo rmer, but thi ngs began to
satu rate at a bou t 700
Watts .

wunam P. Winter, Jr.
WB8JCQILUIAKO
530 College A I'll'.

A shland OH 44895

•

Need and the lack of
m o n e y a re the

parents of home brew, it
see ms - at least in my case .
I had a need to test plate
transformers f or power
output under va ry ing load
condi t ions. I was t rying to
test va rio us 22D-volt pri
mary tra nsformers whic h

,

"

,
~,

'" ~.,~ I
' ''C RU S[

'---'-"j-J

".

...",..

174



There's only
one bad thing
about a
Kenwood
from O.l.S.M.O.
She'll hate it.

HAM
REPEATER

AUTOPATCH
Off.r your club COMPLETE
emergency communlcaUon.

~mmercia l quality. gold plaled contacts . plug
In, epoxy glass PC boards. 12 volt DC or 115 von
A.C. operation - Power supply included. Four
digit access - Smgle digit releases - field
programmable. Hy~ r i d network - Noswitching
required . FCC certified telephone nne coupler.
Auxiliary "In Use" COntacts supplied. land line
"can-n" signalling control contacts provided .
Price complete 1498 • S3 shipping & handling.
Master Charge, Bank money order, or certified
Check acceptable.

Accessories: CE5-Dl powered tone
pad - 159 BUS-eoMSoft.fouchetelephone
powered mike/ pad element - 134.95. ",. 11II 78

~lONROE ELECTRONICS, INC.
412 Housel Ave.• Lv rnlo nvill • . N.Y. 14098

..... W15 I
OUR NEW BANDPASS- I
REJECT DUPLEXERS WITH I
OUR EXCLUSIVE I
BpBr CIRCUIT* I
.. . provides superior perter- I
rnance, especially at close I
frequency spacing. I
Models available for all Ham I
bands . Special price for
Amateur Repeater Clubs I
CALL OR WAITE FOR DETAILS:

I
I
I
I
I
I
I
I
I
I

ITS HEREII
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A NEW ERA IN CW REGENERATION

• Select any CW signal that's 40 hz away
from any other (Tune 400 to 1500 hz)

• Lock and switch to "auto" and you have
tape Quality audio. One and one only
signal reception.

• Only 20 mv of audio above rece'ver
noise required for acquisition.

• A 40 db over 59 signal, 50 nz away
cannot come through.

• Reduce operator fatigue by not listening
to any other band and/or signal noise
except the one you want to work.

• VaJiabIe acquisition lrequency---400 to
1500 hz.

• Variable output tone frequency-1 00 to
2000 hz.

• Variable output audio level (drives ear-
phones or station speaker).

Kit includes all parts inc ludIng cabinet,
power supply and com plete inetruc
tk>ns. Epoxy giass boards, plated and
pre-drmec.
Available-Factory wired and tested with
1 year warranty on parts and w0rkman

shIp. Klt-$69.95 FWT-S89.95
301 ·7W-1141

VISA and Master Charge Accepted.
AMC ENGINEERING ",. Al oe
P. O. Box 427, Jessup, MD 20794

Your poor wife. Now that G.I.S.M.O.' s handling Kenwood, it's o nly a

m alter of time u nti l you own a T5-S20S E w ith 00-5 digital frequency

readout , o r one of Kenwood 's other Impeccable products. The TS

520SE is the result of Kenwood ex pert ise and you r improvement sug

gestions. The DG·5 o pt io n g ives you c rystal c lear, dead accurate

readout while sending and receiving .

Only problem is your lady'S going to see a lot less of you when you

get hooked on Kenwood quality.

We've got the ent ire Kenwood line. Fo r a free, instant Quote (mall's

too slow), call the toll free num ber below.

O.l.S.M.O.~Q.:1-800-84S-6183
In S.C. ca ll 1·366-7157
2305 Cherry Ro ad , Rock Hill , S.C.
29730 (Ex it 66-8 off j ·77 )
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st rument capable of more
than 1000 Watts intermit
tent outpu t .

The schematic {Fig. 1}
shows the hookup and ter
minal numbers fo r the
Ohmite units I used. Other
models may be different.
The two units must be cou
pled mechanically back to
back. In my case it wa s
necessary on ly to loosen the
shaft setscrews and slide
the shafts back enough to

coup le t he two sha fts
together. I drilled out an
o ld shaft coupler to fi t the
two shafts, t hen mounted a
sheet metal support on the
othe r end to support the
re ar transformer. The pilot
light was hooked between
115-volt fixed taps. and a
0-130 volt output was
taken from one of the va ri
able transformers.

It should be noted that
the hook ing back-to-beck

is the o nly way to get one
t ra nsfo rm e r t o ro ta te
clockwise (looking from
the front) and the othe r to
ro tate co un terclockwise.
Othe rwise. a set of gea rs
would have been neces
sary. It can be seen from
the schematic that the
slider o n T1 goes down to
inc rease voltage output as
the slide r on T2 goes up to
incre ase voltage output. If
the two transformers were
hooked up in tandem. the

slide rs would o nly track
back and forth with a fixed
11o-volt o utp ut.

Need a va riable nO-volt
supply fo r connecting to
the nO-vo lt line ?Can't find
one available at a cost you
are willing to pay? Do as I
did and have the satisfac
tion of home-brewing
something not too com
plex-and the best bonus
of a ll for me was the
cost-$O.OO. You can't
beat that! .

Scrounger's Special:
Used Dental Tools

- your DDS throwaways make dandy PCB drills

J.E. Corwin WA70YX
JjJJ E. Third 51,"1
M~AZ8j203

D id you ever get to the
middle of a PC pro

ject and find o ne of the
holes too small to accept
that end of t in ned st randed
wire? O r that sq uare LED
lead? Did you then get o ut
your t rusty d ril l a nd bit and
proceed to accidenta lly
damage e ithe r the PC
board or a component or
both?
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If so . dear reader ,
perhaps you r friendly den
tist can help you.

Over the past years, I
have paid out to my dentist
about as muc h as I have
co nt ribu te d to the IRS
welfare and pension funds.
and have thus been able to
hel p him m ain t a in hi s
private airplane and a pair
o f ma tched quarter horses.
Dentists, like most people.
are more tha n willing to ex
pla in what they are do ing
and how the procedure is
performed. As a result of a
recen t vis it and the usua l

question and answer ses
sion, my dentist gave me a
set of conventional root
canal re a me rs he had
discarded fo r no longer be
ing sha rp enough to be
used o n human teet h.

Root-canal re amers are
similar to the famili ar tw ist
d ri ll. co me in va rio us
d iam eters. a nd have a
knurled knob at the top
end to pe rmit the ream er to
be twirled with the fi nger
t ips. The set given to me (i n
a plasti c box about the size
of a book of matches) con
tains six re amers, sized

from about 1 mm to 2 mm .
The re ame r shanks a re 1"
long and the knurled knobs
are 1/2" long by 1/8" in
diameter. It is a simple
matter to select the proper
size reamer and enlarge
the PC hole to accom
modate the wire or compo
nent with just a few twirls
of the fingers - and with
o ut damage to othe r com
ponents. PC board. o r fo il.

The next time you see
your dentist, ask hi m to
save his throwaways - they
do come in handy around
the shack.•



INTRODUCES
OUR NEW

EXCLUSIVE

MOBILE ANTENNA
* GREATER FIELD STRENGTH* GREATER TUNING RANGE* ALL NON-CORROSIVE PARTS* All THREADS U.S. STANDARD

3/8 )( 24* MADE ENTIRELY OF DUALITY
MATERIALS

Radietor, M.a' , 10 Mel.r Adaplor. end
1 ••. 15, 40, 20 and 15 Meter Colli

(PariS may be purchased separately)

Common 2 · 4 ·6and 8 MHz MARINE
frequency coils also ava ilable

210 30 MHz Custom Frequency
Co ils, made 10order

Contact your 'avorite dea'., or
.... Ai2 Write lor brochure

Fiel Day is rea V to go
The best code Iradioteletype reader and speed-disPlay package available!

Alabama - Long'S; California · Electronics Empori um ,
Fontana; cererace . H·E·p Enterprises; eeteware .
Amateur & Advanced Communications; Florida ·
Amateur Electron ic Supply, Amateur Rad io Center ,
N & G Distributors, Ray 'S Amateur Radio ; ceorgla - ZZZ;
Idaho · ROSSDistributing; illinois - soect romcs.
Indiana · Ham Shack; Kansas - Associated Rad io;
Kentucky - Cohoon; Massachusetts - TUfts;
Michigan - omar. MinneapOliS - PAL: Missouri .
Burstein-Applebee, MidCom; North carcuna . Bob's
Amateur Center; Nebraska · Heinrich's Communicat ion;
New Hampshire - Metz com m unicat ion; New York 
Amensn OVerseas, Barry, Communications r ecnoorocv.
Ham soace. Hirsch, Keiper, Radio w orld ; cme .
Queen City; Oklahoma · Brodie; SOuth oaecta .
Burghardt; 'rexas . xennecv ASSOCiates, Madison, Tracy ;
Virginia - Tuned Circu it; washington· Northwest
Radio; wisconsin - Amateur Electronic Supply:
onearsc . Metro Ham Shack; west oermenv .
Richter & Company

II(~Kantronics
Acommitment to excellence.

1202 E. 23rd Street (913) 842·7745
Lawrence, Kansas 66044
Visa, Master Charge accepted

S449~~usshipping
We've designed a special Field Day, mcoer "8:' that is
in stock and ready to ship, Right now. Some of the
parts des igned int o the or ig inal Field Day just
couldn't meet your ordering demand.
The Field Day-B has a soecrar, high-reliab ili t y . 8
character display t hat costs us about S40 more than
t he original d tsptavs! But we've st ili held the or igina l
price. w e've added a " tun ing eye" to make tuni ng
easier and faster, Slow-arrival parts have been
designed out, and an improved demodulator circuit
has been designed in.
But the best part is they're ready to go now. Get 'um
wh ile they 're hat.
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2822 North 32nd Street/Unit #1 Phoenix. Arizon. 85008 (802] S58-9423
We eccept check., MeeterCherge, end Vi.. @

Prices subject to change without notice ~~

NEW TEXAS INSTRUMENTS
l.E.D. DISPLAYS
TIl311
Hexadecimal Display
with logiC $5.99 .a.

TIL 312
Numeric Display
Common Anode, RED
99c each

L1TRONIX 01.·1416
4 Digit, 16 5egment
Alphanumeric Intelligent
Display wit h memory,
decoder, driver. 64
character ASCII format
5V power supply only.
TIL compati ble
$30.00 each

TRW CA602/CA2601 au
MICROELECTRONICS
BROADBAND AMPLIFIER
15 to 270MHz
3008 gain, JOVOC
maximum supply vortece
$9.99

NE555P TIMERS
39C each or 101$3.00

NEW MALLORY SDNALERTS
Model SNP428
4·28VDC @ .Q03..016A
$8.99 each

JENNINGS VACUUM ReLAYS
RF2B-26S
26.5VDC 920 Ohm SPST
$19.95

SIGNAL DIODES
lN914/1N4 148
301$1.00 or 120/$3.00

IR 1N2637 SOLID STATE
TUBE. Same as 868,
866A, 3828 $8.99 e••

NEW SUB·C NICAD PACKS
6VDC 1.2AH
5 in a pack/sa.99

HP DUAL OPTICAL
ISOLATOR
High speed
Type "HCPL-2531
$3.00 e.ch

FAIRCHILD L.E.D:.
and DISPLAYS
FW·11 0 RED
20C e.ch or 1001$12.50

FND359170
99C • • ch or 101$8.00

LM340T-5
5VDC 1Amp
$1 .00 ea.
LM340T-6
6VDC 1Amp
$1.00 .,.

VARIABLE VOLTAGE
REGULATORS
LM31 n 1.2V to 37V
1.5Amp $1 .50 ••ch or
1OIS10.00 or 1001S85.

REGULATORS
LM309K17805K
5VDC 1Amp
$1.25 ••ch

LM340T-12
12VDC 1Amp
$1 .00 .,ch

LM340T·15
15VDC 1Amp
$1 .00 elch

CERAMIC IF FILTERS
EFC-L-455K
455KC filter
21$3.00

UHF CONNECTORS
P1259 and SO 239
Quali ty American made
SOC e.ch

TRIMMER CAPS
Small enough to fit
In your watch .
3.5-11 pf or
5.2·40pl
SOC each

BURROUGHS 100 ELEMENT
DUAL LINEAR BAR GRAPH
DISPLAY
ModeI8G-16101-2
$9.99 Data SOC

ANTENNA ROTOR CABLE
Columbia 104083
8 conduct or 2-" 18 and
6-122. 100ft. spools
$9.99

KILOVAC VACUUM RELAYS
HC-1 /S75
26.5VOC SPOT
$29.95

KILOVAC VACUUM RELAYS
PIN H-8IS4
26.5VDC SPOT
$29.95

AMPEREX VACUUM CAPS
10·1000pf SOOOVDC
Amperex " CVC10/1 K·5KV405A
Jennings "CVCH·1 QOO.5N885
(Jenn ings number only for
reference.)

$59.95

HIGH VOLTAGE DIODES
HEP170
100QVDC 2.5Amps
20c .ach Of

1001S15.00

101$1.00
101$1.00
101$1.00

JUMBO L.Eo O:.
Red
Yellow
Green

PLESSEY SP8666B
UFfrl)ecade Counter
14 pin dip
1.1 GHz + 10
Supply voltage 6.8VDC
1.1 GHz 600MV to
1.2Vp.p. $39.95
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2822 North 32nd Street/Unit #1 Phoenix, Arizona 85008 (802) 958-9423
We accept checks, MasterCherge, and Vin tr,z·

Prices subject to change without notice __~- -~.

REGULATORS
LM 323
5VDC @ 3Amps
$3.99

78H05KC
SVDC @ 5Amps
$4.29

AIR VARIABLE CAPS
Cambian 563-762S-Q3-QO.OO
3-30p! 600VDC
'/. in . sha ft, 1 In. long
$1.99

AIR VARIABLE CAPS
#074055
3-105pf 10Q0VDC
v. in. shaft, 7 in. long
$4.99

PISTON CAPS
1.2·1 0pf $1.00 ea.
l ·Bpt 1.50 ea.
.B-4.5pf 1.50 ea.

ARCO VARIABLE CAPS
404 8-60p!
400 .9-7p!
42X 5-60p !
402 1.5-20p!
405 10·80p!
422 4·40pf
424 16·150p!

$1.00 each or
10/$8.00

E.F. JOHNSON MICRO-T
AIR VARIABLE CAPS
T3-5 1-5p!
T6-5 1.7-11pt
T9·5 2-15p!

$1.50 each

UNELCO RF CAPS
350VOC
6.8pt, 10pf, 12pf,
13pf, 43pf, 100pf,
200pt, 820pf , 1000pf
$1.00 each

.... Reader Service- see page 259

RELAYS
POTTER & BRUMFIELD
Model PR5DY
12VDC @ 25Amps, SPST
$3.99 each

Mode l PR7AY
115VAC @ 25Amps, SPOT
$4.99 each

Model Rl 0-E2822-1
12VDC @ 3Amps, SPOT
185 Ohms $1.99 each

Model R1 Q- El -Y2-V52
6VOC @ 3Amps, SPOT
$1.99 each

Model GA-2290
110VOC @ 10Amps, 4POT
$2.99 each

SIGMA
Model 65F1A
12VOC @ 3Am ps, SPST
$1.99 each

OMRO
Model MY4·02
12V DC @ 3Amps, 4PDT
160 Ohms $2.99

MAGNECRAFT
Model B8KOX·44
12VOC @ 25Amps, SPOT
100 Ohms $3.99 each

NAP CONTROLS
Model 13A12012
1;1:VOC @ 10Amps, SPOT
$3.99 each

BCD SWITCHES
Model T20-37AE
3BCO switch with
end plates
$6.29 each

FERRITE BEADS
12199c or 100/$5.00

BURR·BROWN
DC to DC POWER SUPPLY
Model 510Al25
Inpu t voltage 22-34VOC
Output vo ltage ± 15V @ l QOMA
$19.99 each

NEW METERS
Emico O-SMADC
2'1. x 2'1. $3.99

Beede 0-1MADe
3 'h x 3'/. $4.99

Beede 200UA for Pal
KW-l watts/SWR
3% x 3% $4.99

Allied 0-20MAOC
21/2 x 2% $3.99

TOROIDAL CORES
T37·6 and T37-10
5/$1 .00, 25/$4.00 or 100/$18.00
Not sold mixed

TRIMMER CAPS
5·80 pf
SOc each or 10/$4.00 or 100/$30.00

HIGH VOLTAGE CAPS
.001l1000p! 10KVOC
$1.00 each or 10/$8.00

CERAMIC STAND OFFS
V~ in. round , 1 In. high
or 3/. in. round, 1V. In. high
36c each

HIGH FREQUENCY FERRITE BEADS
3/, in. long
UHFto 10GC
5/$1 .00, 25/$4.00, 1001$15.00

NEW HEAVY DUTY RELAYS
WOe @ l 2Amps, 3POT
$5.00 each
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2822 North 32nd Street/Unit -1 Phoenix, Arizone 85008 (802) 958-9423
We accept checka, MaeterCharge, and ViBB ~
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E.F. JOHNSON MINIATURE
TYPE V AIR VARIABLE CAPS
189-503·1 05 1.4-9.2pf
189-504·4 1.8-5pf
189-504-5 1.5-11.6pf
189-505-5 1.7·14.1pf
189·506-105 1.8-16.7pf
189-507-5 2·19.3pl
189-508-5 21.-22.9pl
189-509·5 2.4-24.5pf
189-1-1-4 1.2-4.2pf
189-4-5 1.5-9.1 pf
189-5-8 1.1 -11 pf
189-6-8 1.8·13pf
189-503-5 1.4-9.2pf
$1.50 each

E.F. JOH NSON TUBE
SOCKETS & PARTS

POWER TUBE SOCKET
for RCA 8072, 8021,
8122, and 8462
EIA base #tEll -81
Will also fit CRT
tubes 1EP1 1 and 1EP1 EIA
base#E11·22
$4.99 each

SCREEN GRID BY·PASS
CAPACITOR
1450pf @ 1000 pf
Part No. 124-0113-001
$9.95 each

POWER TUB E SOCKETS
for 4Xl 50A and D,
4CX250 B and A, 4CX350A
Part No. 124.()107.()()1
$14.95

CHIMNEY for 4CX250B and A,
4Xl 50A and 0 , and 4CX350A
Part No. 124.()111.()()1
$3.99

POWER TUBE SOCKETS
for 4.125A, 4-250A,
4-400AlC etc., 3-400Z, and
3·500Z
Part No.
$29_95 per pai r only

SPRAGUE RF NOISE FILTERS
#JN17-4080A
10QVDC @ 70Amps
.22mfd
$2.99 each

CARBIDE DRILL BITS
lor drilling p.e.B.
5 mix $6.00
10 mix $10.00

25AMP SeR's
2N681
2N682
2N683
2N684
2N6S5
2N686
2N687
2N688
2N690

FET's
3N 128
40673
MPF102
MFE131
U270512N4416
MFE2000
MPF4391
2N4303
2N5484
2N5555
2N5639
2N5246
2N52481MPF102
3N201
3N157A

$1.10
1.25
1.45
1.60
1.70
1.95
2.45
3.45
3.95

$1.ooor10/8.oo
1.39 or 10/10.00

.45 or 10/3.50
1.00or1018.00
1.00or1018.00
1.ooor1018.00

.80 or 1018.00

.50 o r 311 .00

.50 or 311 .00

.90or 211 .50

.48 or 311 .00

.SOor 311.00

.45 or 1013.50
1.990rl0J12.oo

6.00 each

TUBES
2E26
3-500Z
3828
3X2500A3
3X3OOQF1
4-65A
4-125A
4-250A
4·400A
4·100QA
4CX250B
4CX250R
4CX350A
4CX1000A
4X1 50A
4X150G
572SfT160L
8llA
61 46
6146A
61468
6146W
6360
6939
8072
8295/PL172
8950
8877
7289
6KD6
6LF6
6LQ6/6JE6
8908
6550A
Other numbers on request

HIGH VOLTAGE CAPS
22mfd @ 500VDC
TI. in. x 1'12 in.
$1.99 each

330mfd @ 450VDC
Can Type
10/1 in. x 4 Y_ in.
$4.99 each

$ 5.00
90.00

4.00
125.00
200.00

30.00
40.00
60.00
80.00

175.00
38.50
40.00
50.00

150.00
20.00
30.00
39.00
9.95
4.50
5.25
6.50
7.50
7.95
8.00

45.00
300.00

5.95
300.00

8.99
4.00
4.00
5.99
8.99
8.00

180

MOTOROLA POWER TRIACS
TO-220 case
15Amps 600PAV
99e: each or 101$7.50



2822 North 32nd Street/Unit -1 Phoenix, Arizone 85008 (802) 958-9423
We accept checks, MasterCharge, and Visa ~

Prices subject to change without notice ~_

HIGH VOLTAGE CAPS FULL WAVE BRIDGES
150uf @ 450VDC Motoro la MDA 20413N 256 2Amps @ 4QOVDC $ .69 each
Can Type varo VH147 6Amps @ l 00VDC 1.00 each
P I. in. x 3'h in. high Yare VS148 2Amps @ lQOVDC .69 each
$2.99 each Vara VS64] 2Amps @ 600V DC 1.29 each

Motorola and GI 25Amps @ 600VDC 2.99 each
50uf @ 450VOC
Can Type
1 in. x 3 in. high
$2.99 each RF TRANSISTORS 2N6084 $13.20

2N2270 S .78 2N6094 5.75
2N2857 1.80 2N6095 19.35

MINI TRIM POTS 2N2857JAN 2.45 2N6097 28.00
50hm 5K 2N2947 17.25 2N6166 36.80

l QOhm 10K 2N3261 2.10 2N6439 43.45
170 hm 20 K 2N3375 7.99 40280 2.00
500hm 25 K 2N3553 1.80 40281 10.90

l 00 Qhm 50 K 2N3866 1.09 40282 11.90
1500hm lOO K 2N3866JAN 2.70 40894 .99
200 Ohm 200 K 2N3866JANTX 4.43 FT3551C/2N6082NS 4.00
500 Ohm 250 K 2N3925/M9477 6.00 (no stud)

1K 500 K 2N3948 2.00 PT3563 5.00
2 K 1 Meg 2N3950 26.25 PT41 320/2N5641 4.90

2.5 K 5 Meg 2N3818 6.00 PT4571A 1.50
4.7 K 2N4072 1.70 MRF21 6 20.00

49c each 2N4427 1.09 MRF221 10.00
2N4429 7.50 MRF227 2.00
2N4877 .90 MRF240 pr iee on request

MINI RF CHOKES 2N4959 2.12 MRF245 31.05
.2uh 33 uh 2N5108 3.90 MRF247 39.95
.5 uh 39uh 2N5 109 1.55 MRF314 14.00

.56 uh 47 uh 2N5179 .43 MRF412 price on request

.68 uh 100 uh 2N5177 20.70 MRF422A 42.30
i.s on 680 uh 2N5190 1.50 MRF426A price on request
2.2 uh 1000 uh 2N5583 4.43 MRF450 10.35
3.3 uh 1 mh 2N52 14 20.00 MRF450A 10.35
6.8 uh 1.1 mh 2N5589 4.60 MRF4541568BLYCF 17.95
10uh 2.5mh 2N5590 6.30 MRF472 1.15
22uh 6.8 mh 2N5591 10.35 MRF475 2.90
27uh 10 mh 2N5637 20.70 MRF476 1.38

79c each 2N5645 11.00 MRF477 2.00
2N58421MM1 607 8.65 MRF479 pri ee on request
2N5919 30.00 MRF485 price on request

PRESS FIT RECTIFIERS 2N5946 13.20 MRF502 .49
0 0·21 500VDC @ 25Amps 2N5849/MM1620 20.00 MRF629 3.00
2/$1.00 2N5862 50.00 MRF901 3.99

2N6080 5.45 MRF911 3.99
2N6081 8.60 MRF5176 13.00

MAN 3's 2N6082 9.90 MRF8004 1.44
4/$1.00 2N6083 11.80 Ot her numbers on request

..... Reade r Service-see page 259 181
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DIP TANTALUMS
.1 uf @ 10V
. l uf @ 35V

.47 ut @ 35V
i cr e asv

2.2 uf @ 25V
2.2 uf @ l 6V
10 uf @ 35V
22 uf @ 10V
22 ut @ l6V
100 uf @ 3V
49c each

CAPACITORS
.OO 1l1000pf @ l00VDC
V. in. round
1D/51.QO, 501$4.00,
100/$7.00,10001$40.00

.01 @ lKVDC
6/$1 .00

.01 @ 25VDC
10/$1 .00

.1 @ 25VDC
10/$1 .00

.01 @ 50VDC
101$1 .00

.001 @ 50VDC
101$1 .00

HAM MICROWAVE DOWNCON·
VERTER KIT
2100 to 2400MHz
Power supply ki t with
p.c. a., downconverte r
kit with P.C.B. and
antenna all for $159.95
Or assembled and tested
$299.95 (specify frequency

tuned to)
All part s necessary
Included In kits.

DIP PLUGS
14 pin 25C
28 pin 45c

Ie saCKETS- LOW PROFILE
8 pin 20,

14 pin 17e
16 pin 19c
22 pi n 25c
24 pin 28c
28 pin 30e
40 pin 4Oc:

Ie SOCKETS- WIRE WRAP
40 pin $1.10

CHOKES (U252)
2.5mh 150ma
69c each

MUFFIN FANS
Removed from equipment
115VA C
$4.99 each

MOTOROLA POWER TRANSISTORS
PNPM JE 2955 Sl .69
NPN MJE3055 .99
60V @ 10Amps @ 90 Watts
20/120HFE

MOTOROLA POWER DARLINGTONS
PNPMJ900 $1.69
NPN MJ1 00Q 1.29
60V @ 8Amps @ 90Walts @

1QOOHFE min.

NEW SPST DIP SWITCHES
3 position $1.00
4 1.25
5 1.30
6 1.35
7 1.25
8 1.50

10 1.35

UA703 RFIIF
limiting amp.
$1 .00 each

LIGHT ACTIVATED SCR's
TO-18 case
40QVDC @ 800MA
21$1 .25

HIGH VOLTAGE CAPS
.02 @ 8000VDC
2Yz in. x 1 In.
$2.00 each

FEED THRU CAPACITORS
.0015 uf
.0033 uf
.1 uf
.001 uf
100 pf
500 pI
800 pt
1000 pf
1200 pf
1500 pf
6200 pt
99c each

MOTOROLA/RCA 2N3055
'NPN TO-3 case
115Watls, 100VCB,
70VCE, 15Amps,
20·70HFE min.
79e: each

UA115 HIGH SPEED
OPAMP
$1.00 each

C1068 SCR
TO·92 case
.8Amps, 200V
200UA gate
10/$1.00



SFB-455D
455KHz ::t: 2KHz
8KHz ::t: 2KHz

30 Ohms Max. Impedance at Resonance

2822 North 32nd Street/Unit #1 Phoenix, Arizona 85008 [802) 958-9423
We accept checks, MasterCharge. and Vi..

Prices subject to change without notice

MURATA 455 KHz CERAMIC FILTERS
Model SFD-455D
Center Frequency 455KHz ± 2KHz
3db Bandwidth 4.5KHz ::t: 1KHz
Selectivity 26db Min. at - 10KHz

20db Min. at + 10KHz
1.5db Max.
3K Ohms
9db Max.

Ripple
Input and Output Impedance
Insertion Loss

Freq. Stability vs. Temp.
Freq . Stability vs. Time
Work ing Voltage
PRICE $3.99

within ±O.4% from _1Ooe to +80oC

within 0.5% for 10 years
SOVDC Maximum

$2.99

CRYSTAL AND CERAMIC FILTERS
10.7MHz narrow band crystal fi lter type 2194F
Jdb Bandwidth, 15KHz minimum
20db Bandwidth, 60KHz minimum
40db Bandwidth, 150KHz minimum
Ultimate SOdb: Insertion loss 1.Odb Max., Ripple 1.Odb Maximum
Ct.O ± 5pf., RI . 3600 Ohms

$5.95

AMATEUR RA DIO SSB/CW RECEIVER BOARD
Design credit goes to: JAY RUSGROVE,W1VD, refer to April/May 1978 aST
P.C.B. $7.95 each
P.C.B_with 3-MPF102, 1-LM386V, 1-2N2222A, 1-9.1V 1W Zener, 1-2.5Amps SOVolls
Diode, 3·T36-6 Toroid cores, 4·T37·2 Toroid cores, and 2·FT37-.63 cores.
All for on ly $1 4_95

MURATA 455 KHz CERAMIC FILTER

CFM 455E
60B Bandwidth
±8oB Min.

Insert ion loss
60B Max.

Center Frequency 455
700B Bandwidth
± 15KHz Max.

Input, output
Impedance 1500 Ohm

3DB Bandwidth ± 5.5KHz Min.
Spurious Response
70DB Min.

$6.99 each

400B Bandwidth
±90B Max.

Input, output
Impedance 2<X)() Ohm

MURATA 455 KHz CERAMIC FILTER
CFU455H2 Center Frequency

455 ± 1KHz

Spurious Response
250B Min_

60 B Bandwidth
± 3DB Min.

Insert ion loss
60 B Max.

$2_00 each
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10.7MHz CERAMIC FILTERS
SFE 10.7MA B.fD: (must specify when ordering)
30 B Bandwidth
280 ± 50KHz
SODa Bandwidth Insertion loss
± 750KHz 7 ± 2DB
Input, output
Impedance 330 Ohms $3.99 each

10.7MHz CERAMIC FILTERS
SFE 10.lMA WH ITE (must specify when ordering)
30B Bandwidt h
280 ± 50 KHz
SODB Bandwidth Insertion loss
± 750KHz 7 ± 2DB

Center Frequency
10.700MHz ± 30KHz

Spuri ous Response
(8 Ohm. '2M Hzl

Center Frequency
10.760MHz ± 30KHz

Spurious Response
(8 Ohm, 12MHzI
550 8 Min.

Input , output
Impedance 330 Ohms $3.99 each

CRYSTALS LINEAR I.C.' .
1 MHz 47.250 MHz LM111H $5.11 LM386V $1.55
1.6896 MHz 47.350 MHz LM1 24J 2.55 LM387V 1.00
2.52 MHz 47.450 MHz LM1 39AJ 3.00 NE526A 3.00
3.33 MHz 47.550 MHz LM202H 3.50 NE531T 5.00
3.579545 MHz 47.650 MHz LM205H 2.50 NE527A 3.00
3.80 MHz 47.750 MHz LM211 H 3.75 NE555V .39
4 MHz 46.850 MHz LM2'lD 4.50 NE555H 4.00
5 MHz 46.950 MHz LM301A .25 NE560N 4.25
5.896800 MHz 15.750 KC LM304H 1.00 NE556N 1.00, MHz 20.3200 KC LM307A .25 NE565 1.30
' 0.240 MHz 26.250 KG LM308H 2.50 NE566V 2.00
10.695 MHz 8 ' .920 KG LM3' OH .90 NE566 H 2.50
' 2.80 MHz 147 KG LM311 V .70 NE567V 3.00
'3.102 MHz 315 KG LM312H 2.70 LM709 N .25
14.317800 MHz 500 KG LM319H 1.50 LM711H .25
17.2800 MHz 3007 KG LM318H 1.25 LM723H .50
18 MHz 3009 KG LM324N 1.45 LM723N .50
24.88320 MHz 3011 KG LM339N .75 LM741V .25
47.050 MHz 3013 KG LM342N15 1.50 LM741 H .25
47. 150 MHz 3707 KG LF355HfB 3.00 LM747N .50

$4.99 each LM376V 1.50 LM1310N 2.00
LM377N 2.40 LM1458V .60
LM380·8 1.00 LM1 514J 2.00
LM 380·14 1.75 LM2901N 2.00
LM380-1 4 1.75
LM381 N 1.75

,.,
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MICROWAVE DIODES
lN21
l N21B
lN21D
lN21W E
lN23WE
lN446
lN3655A
l S1544A
l N78
MVl 863D
MBD1 Ql
HP5085·832811 N571 111 2
MV834
MV1 624
MV21 09
MV2201
GC2018J.38
8Kl003-1 8
5082-8348
5082-2593
508206216M P

28 PIN LOW PROFILE I.C. SOCKETS
' -49 50-99 1()().999
3ge each 30e: 25c

USED AA NICAD BATTERIES
Untested AS IS
3 to a pack
$1.17 a pack
(that' s only 39c per ballery!)

TRIMM ER CAPS
2-30pf or 5-SOpf
45C each or 10/$3.50
Not sold mixed

ELECTROMOTIVE TRIMMER CAPS
308 130·1000pl
310 300-1500pf
$1.00 each

RF CHOKES
~A

79c each

VARIABLE CHOKES
,0:A5UH500tJA COil
$1 .99 e. ch

$ 1.25
1.90
2.00
2.00
2.10
8.00
4.00
4.00
4.00

10.40
1.99
1.89
1.35
1.42
1.00
1.00

25.00
25.00
25.00
25.00
10.00

MOTOROLA RECTIFIERS
MR752
6Amps 200PIV
SSC: each o r 100 o r
more 3Sc each

2N6308 NPN 125W.tt,
VCB700. VCE350,
HFE12-60 m in. 3Amps
$1.99 ••ch

1N966B 15V ZENER 5%
101$1.00 100/$6.00
10001$30.00

FAIRCHILD PHOTO
TRANSISTORS
FPE 100
$1.99 .ach

PISTON CAPS
.85- 7pf $1.99 ••.
.8 - l ap l 1.99.a.

NEW AM PHENOL
UG6461U
90° UHF
$1.65 ••ch

PHOTO CELLS
IIrnill8ni3"VTB
31$1 .00

USED GOULD NICKEL·
CADMIUM BAnERIES
9.6VDC @ .225AH
2 1/ . in. long by 1 in . rnd.
$1 .99.ach

USED NICKEL·CADMIUM
BAnERIES
'It in. high by Ifa in. round.
8 batteries to a pack
$1 .99 • pack

TANTALUM CAPS
Cut and formed
3.3uf @ 15VDC
151$1.00,1001$5.00

CLOCK OSCILLATORS
O·Tech Or 6Cl
l M Hz
14 p in d ip
$8.99 each

TMC Systams
No. XO:2004
108KHz
$6.99 each

TMC Systems
No. XO·2004
2.128M Hz
$6.99 each

MOTOROLA
K11OQAl6104 B
24.07342MHz
14 pin d ip
56.99 each

MOTOROLA
K l091A
14.04MHz
14 pin d ip
$6.99 each

TOSHIBA·K
P-lO·19C
25.000MHz
$6.99 ••ch

GREENRAY IND.
Y1 234AF6
11MHz
$6.99 ••ch

MONITOR
No. 3725-09
7.692M Hz
$6.99 ••ch

GOLD 14 pin and 16 pin
WIRE WRAP LC.
SOCKETS 30c each
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R.F. CONNECTORS U0914U WIRE WRAP WIRE
New Amphenol SNC female 10 SNG temate 10,000 It. per ro ll
UG273JU S3.00 each Insula tion Milene
UHF male to BNG fe male AWG30 Color: Blue
$2.00 each NEW PL363 $69.96 per roll

UHF female Barrel
New UG1094 2 in. long
SNG lemale $2.50 each METER MOVEMENTS
89c each or 101$6.50 Simpson Meter

PLESSEY o-lMADC
NEW OM1 Model 943751l6997·AE10 Model 1327
Dual male UH F $1.99 each Cat.1f17210
$1 .29 each ().150 cycles

AUTOMATIC deviat ion
NEW UG83BtU Model 943751l6995-AEXX 3'1. in . x 3'1. in .
UHF male to type N female 1.99 each $4.99 each
15.00 88ch

AUTOMATIC NEW Pride Electronic Meter
NEW UG255A1U Model L-6901 ·C05-929 1MADe
memale to UHF female $1.99 each ().1000 RF watts
53.00 e ach output

SEALECTRO 3V. in. x 4V. in.
NEW VHF BARREL PL258 Model 50--624·9188·311.0.1·107 $3.99 each
$1.29 each $2.29 each

NEW UG148A/U CRIMP TYPE
UHF female to type N mare Amphenol USED TRANSFORMERS
$5.00 each No. 225398-9 BGH9

SNG female 6.3VCT @ 10Amps
NEW UG201A/U 69c each $3.99 each
BNt female to type N male
$3.00 each Amphenol Triad F·108U

F.lo. 2-330830-2 Stancor P6378
UG274A/U UHF male 12V @ 8Amps or
BNG -r - 6Se each 24V @ 4Amps
$3.00 each $9.95 each

NEW UG177IU Triad F-49U
~ POWER SUPPLIES 36V @ 3Amps and

Powertec Model 285-3 36V @3Amps
M'53 Output 4.5VDC-6.3VDC @ 3Amps

$9.99 each
UHF 'T' 5 in. high )( 4 In. long K

$3.00 each 1"'" In. deep Triad F23U
$19.95 each 10VCT @ 7Amps

NEW UG349BIU $9.99 each
Type N fema le to BNG male Standard Power Incorporated
$4.00 each NEW model SPS·120-5 Triad F54X

5VDC @ 12Amps
35VCT @ 1.5Amps

UG27 7 in. long x 5 in. high K 7 in. deep
$3.99 each

90° Type N $59.95 each
$1.99 each



2822 North 32nd 8treet/Unit #1 Phoenix, Arizona 85008 (802) 956-9423
We accept chacke, Ma.terCharge, and Vi..

Prices subject to change wi thout notice

$4.95 each
PT1627 12V @ 250MA

$1.99 e ach

NEW TRANSFORMERS
SIGNAL DU·2 Primaries

0-104-110-120
0-104·110· 120
Secondaries
0-104-110-120
0-'04·110·120

TRIAD F18X Primary 11 5VAC
Secondary 6.3VCT @ 6Amps

$69.99 each
TRIAD F94X Universal Vo ltage

$3.99 e a c h
$M5B-ATC-l035-7545 24VCT @ JOOMA and 1V @ lAmp.

$2.99 each

ORDERING INSTRUCTIONS
TERMS AND CONDITIONS

TERMS: Domest ic : Check , money order , c red it cards. o r COD o rd ers we lco me (Ma ste r
charge and VISA only). Foreign : No personal checks or certt f ted personal
checks accepted. M o ney o rde r o r cashier 's check in U.S. funds only. No COD
availab le to any foreign country . Letters of credi t a re not acceptable.

COD: COD's by UPS will be cha rg ed a $Z .OO hendttng charge p lus ship p ing. COD by
mail will be charged S 1.00 handling charge, plus COD charges by post o ff ice .
plus shipping.

rOSTAGE: Minimum shipp ing by UPS is $2 .00 p lus 35 et insurance per $ 100.00 . Please
allow ext ra shipping charges fo r heav y items. Shipping o f lig ht, small items by
mail (to fit in insula ted envelopes) is $ I .0 0 . no t Insured .

RESTOCK CHARGE: All parts returned due to customer error wi ll be subject to a 15 % restock
c harg e.

SHORTAGE/DAMAGE: Claims must be m ade wi thin ten ( 10) days after receipt of parce l . A l l requests
must incl ude In vo ice number and date .

DEFECTIVE MATERIAL: Claims must be m ade with in ten ( 10) days a f ter rece ip t o f parce l . All requests
must includ e defec ti v e m ater ial . invoice number and d ate .

PRICES are subject to change without notice. Prices supersed e all previously p ublished . Some items offered are
l im ited to small q uantities and are subject to p rior sale . I
$ 10.00 MINIMUM ORDER plus shipping. ORDERS LESS THAN THIS MINIMUM WILL BE RETURNED UNPROCESSED.I NO EXCEPTIONS. I
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First Look
at Latest Radio Laws

- the official work

Read from right to left.

JoII,. W. Bail~y KBJAO
Rotlt~ 9, Box 179
Sour LDke TX 77659

1 All rules and regula
• lions are printed in re

verse order. They should
be read from right to left
for maximum comprehen
sion .

2. Any section of Part 97
conducive to good ope rat
ing p rocedures wi ll be
changed on the next FCC
docket.

3. The FCC encourages
all amateurs to improve
their skills toward the goal
of being allowed to oper
ate in t he 27 .405
28.QOO-MHz band .

4. Propagat ion charac
teristics of HF signa ls a re
influenced mainly by the
distance (in meters) be
tween the transceiver and
the nearest wall.

5. Propagation fo recasts
may be ignored, as they are
formu lated by those who
understand the subject.
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b. Minimize interference
to other se rvices by dtscon
necting the microphone (or
key) from t he transmitter.
Note that in some cases,
additional shield ing may
be required .

7. Wideband F3 em is
sions a re not a llowed
below SO MHz.

8 . Wideband F3 emis
s io ns are not allowed
above SO MHz.

9. Average power is 1.5
times unmodu lated power,
w hich is 4 times the
modulating power (1.717x)
as re la te d inversely to
PEP/average ratio of 2 to 1
or 4 to 1, as the case may
be.

10 . Resistors and indue
tors a re ide nt ic a l, a nd
those of like va lues may be
intercha nged (see Ohm's
law). Capacitors react in
versely and must be in
sta lled backwards.

11. Ohm's law is an un
p roven t heory whic h
cha nges, depending on
whet her o ne reads QST o r
73. Note: QST takes t he
conservative view.

12. In ACs (audio cir
cuits), black wires must be
connected to black wires
and red wires must be in
ductively coupled to red
wires of the same gauge.

1 3. Circ uits osc il la te
be ca use o f insu fficie nt
neutra lization of tuned ci r
cuits . This leads to de
generation of the entire cir
cuit. Such a condition
may be prevented by care
f ul ad here nce to #12
above .

14. Vacuum tubes are
sacred instruments of the
gods and should not be ad
justed internally under any
circumstances.

15. Transis tors (and ICs)
are instruments of the dev il
a nd shou ld be left a lone .

16 . Se m icond ucto r
diodes are the sou rce of
ma ny e lectronic problems,
as they pass cu rrent in only
one direction .

17. Toroidal inductors
create a magnetic field and
are very useful in picking
up sma ll items dropped in
to the rig. In normal opere
tion, these devices attract

metal. By reve rsing the
leads (and thus the mag
netic field ). pla stic and
mica are attracted.

18. Resonant circu its in
rf amplifie rs cause a
holl ow, t inny sound in the
t ra nsmitted signal. Key
clicks may also be ob
served if a scope is at
tached.

19. The transmission line
must be of a length suffi
cient to reach from the rig
to the anten na. Insufficient
len g th le a d s to no n
resonance and reduced sig
nal output.

20. If an antenna stays
up, it is too small. (This in
fo rmatio n was obtained
from other sou rces and is
subject to persona l verifi
cation.)

21 . The osci lloscope is
valuable in observing radio
phenomena such as wave
length, resistance , im
pedance, and the size of
the outer conductor.

22. " Yo u can't work 'em
if you can' t hear 'em." (II·
lustra tes the need fo r a
rece ive r in all shacks.) •



WHY GET ON FAST SCAN ATV7
, You can send broadcast Quality ...ideo of home mov ies.... ideo

taPes. c:omput.,. games. ete, at ' eoft that i. le.. than $lO$Clln.
, Rainy impro_ public: se.... lce eommu nlc:ation. fa, pa.-des.

RACES. CA P searc:hel. walther Wltc:h , ere.
, OX i. about the ..me as 2 mete r li mpleK - 15 to 100 m ill".

ALL IN ONE BOX
TC·1 T,.mmitt../COnv
PIUlI in e:.amera. ant. m ic: and yo u ara
o n the ai , . . _ $399 ppd

ANTENNAS
Model OJA·146

TWO METER AMATEUR BAND 14&.148MHt

PRICE $39.95 UPS P,.pe;d

220 MHz - $37.95 450 MHz - $37.95

• "'0 GAOUN O PLANE IIEOUIAED

• USE FIllED, MOBILE. 01'1 PORTABLE

• SdB GA l'" OVEA ISQTAOPIC IN MOST MOB ILE
APPLlCATlO"'S

• OVEAALL LE"'GTH : LESS THAN" I"'CHES

• COLLA PSIBLE TO 22 I"'CHE S, MAY BE PACkED I'" SUIT ·
CASE FOA THOSE OUT·OF.TOW N TAIPS

• STEEL WH IP AHO AOAPTEIi INCLUDEO FOA MOBILE AHO
FIX ED APPLlCATlO",S

• VSWA; LESS THAN 1.2:1T VC·1B CONV ERTER I u,," 420
mhz down to c:h 2 or 3 . . $019.50 ppd

TXAS EXCITER • • ••• • $69 ppd

PAS 10 WATT LINEAR • . $19 p pd

FMAS Altd io Subc:arrier . $24..50 ppd

H IT A CH I HV-62 TV CAMERA
High performanc:e c:10Md c:irc:u lt
earn..., just right for atv, with len,
....... .. .. . . ... $239 p pd

PUT YOUR OWN SYSTEM TOGETHER

Electronics Supply, Inc.
Hov.101l. T. ... 71002 • 111316~

SEND FOR OU R CATALOG, WE HAV E IT A LL
Module. for th e build c:ompleta u nitl fo r the QPIl"ItOfjllnlenou.
color earn.,... rapellt preamps. lineal'. ... ideo id.r a nd clock.
and mora. 19 VIII,. in AT V.

can 213- 44 7·4565 5-6 pm

~
._-- P.C. ELECTn~.~ICS B]- -
~ Maryann 2522 PAXSON To m ~
L--...: WB6YS S ARCADIA. CA 9 1006 W60RG

... M3S

The Iambic
Keyer Paddle.

~:j

"Standard' model ....-irh textured gray base avai lable fo r
S49.SO. " Deluxe" S6S.00. Available at your dealers or
through the fac tory. Send check or money order. o r use
your VISA or Master Charge. We pay all shipping
.charges except on orders outs ide the continental U.S.

P .O. 8 0)1 7230
476 Fore Street
Portland . Maine 04112
Telephone: (207) 775-77 10

... V24

Justa e

"" ?i~
..."

VIBROPLE]{

Our newest keyer paddle: was designed in response to
you r req uest fo r an iambic paddle: .... ith the famous
v tbroplex quality and features buill rigfu in.
Fea tures include:
• Adjustable je....eled bearings
• Tension and co ntact spacing fully ad ' bl
• Large, solid, co in silver contact poi
• 2 VJ lb. chrome plated steel base

rests on non-skid feet
• Lifetime gua rant ee against manu

Iacruring defects .
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ORDERTODAY!

Pegasuson blue lield . red lettering. 3 W wide x
3· high. Great an Jackets and caps. Sorry . no
call letters.

W
SPECIAL LIMITED OFFER!

"'" ';;; Amateur Radio
~' ' Emblem Patch

. ....~OW>OO only $2 .50 postpaid

~~lIbDDks
NOW READY!

it's the
ONLY BOOKI
us or OX Listings

When it comes to
AMATEUR
RADIO QSL's ...

oraer !RIm ,our t1-ne eletl,O/ICS _ Of dorec1 Trom ,'"
publtsfler AI OIfeC1 orders »OIl S' 75 /of sl""pong "~I'IOIS

",Ylenl$_ 5% sees Tax

h';~ $...,.. 1.,1

U USe- S l ~ 9~ $ 1 7~ Sl BI D

o fGtIIQn
c:.DcIoo ' 15 95 51 15 " 770

0.0. lIOlJIlIooIoSIl the~ _101 U. 65. IIlduGeS.-..

~ .,

.........,"" IIb kca ao INC.

(Ad ve rtisement) ~ :rShelwood DrIwI

~ lIik. BluR. IL llI:ll)W

JUST GETTING ON THE AIR?

Bee Adira aak I r
o New Equipment
o Used Gear
o Friendly Advice

~[ID O ~[ID [;:]lID&~ ~~g~~y
185-191 West Mam Street . PO B O l( 88
Amsterd am , N Y, 12010 Tel {5 1a ) 842-8350
Jusl 5 minutes hom N.Y. Thruway-Eli! 27
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MPC-IOOOC
Multipath Correction
ln-Band Diversity &
AFSK Tone Keyer

Amateur Net: $545.00

MPC·IOOOCR
Signal Regeneration &
Speed Conve rsion
Amateur Net: $645.00

•-
o

- =_ .• •- - _.
Standard feat ures include CONTI NU OUSLY tuneable Mark and Space channels (1000
Hz to 3200 Hz) , Dual Mode (MARK or FSK) Autostart and int ernal high level neutral
loop keyer (20 to 60 ml ). Both EIA and MIL FSK out put s are provided for d irect
interface t o m icroproc essor and video term inal peri pherals.

DOVETRON

s ....lto••, Mod,1
~ (e.tends from
23 ' 10 55 ' with

br•• ko. e . "
ground he.ll)

list 5661.75

4,151 ,534

55' MODEL
Model 55 Il d e>nl!1
' .om 21' to 551
list $473.97

PAT. NO.

40' MODel

Completely Free
Standing Towers

MocMI -0 (_d endl

I,om 2"10 40')

LIst 5259.10

11,..11.0." Model
.!!! (e .tendl from
23 ' 10 40' with
br • • ko••, at
ground 1.....1)

List $440.62

A front panel switch perm its internal TSR·2OQ Signa l Regenerator-Speed convert 
er assem bly to electron ically " gear-sh ift " between 60. 67. 75 and 100 WPM. All
incoming and outgoing signal s are regenerated t o less t han 0.5% bias d istort ion.
Also available with DIGITAL Autostart (TSR·200D): Ama teur Net: $695.00

All SINI con.tructed.

Concrete sl••v. Bvallable lor all
modal•.

MPC-lOOOR/·
TSR·500
Dual UART Regeneration,
Speed Conversion. 200
Char. Memory, Word Cor
rection & DIGITAL
Autostart
Amateur Net $895.00·

The Mpc·lOOOR/TSR·SOO provides Preload ing and Recircu lation of t he 200 character
f if O Memory. a keyboard-control led Word Correction circuit, Variable Character
Rate. Tee Dee Inhibit , Blank/lTRS Diddle, a Triple Tone-Pair AFSK Tone Keyer and a
Character Recogn it ion/ Speed Determ inat ion DIGITAL (DAS-l OO) Autostart mode.

"The MPC-lOOOR is also available without a TSR assembly and funct ions as a Mpc·
l OOOC with a Trip le Tone-Pair AFSK Tone Keyer. This "Basle-R" perm its futu re ell 
panstcn with a TSR·lOO. TSR-200, TSR·2000 or TSR-500 by simply lifting t he li d
and plugg ing in the appropriate TSR assem bly: Amateur Net (Basle -R) : $595.00

Your QSl will bring complete specification s, or ca ll: 2 13 ·682·3705.
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627 FREMONT AVENUE
(P. O. BOX 267)
SOUTH PASADENA, CA. 91 030DOVETRON

.... 023.,...T52

TELE·TOW'R MFG. CO.• INC.
P.O. Bo. 3412 • Enid, OK 73701

405-233-4412
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The Induction Relay:
Self-Powered Switching

- this unusual actuator doesn't require
a separate control voltage

Fig. 1.

by using both.
Re presentat ive winding

data might be, for instance ,
400 turns no. 26 o r 28 for
the primary, and 50 turns
no . 18 for the co ntro l wind
ing. Actua l num bers a re
not crit ica l, and min imum
needs are a funct ion of
core cross-sect ional a rea .
However, the number of
p rima ry tu rn s req uire d
would be roughly one and
o ne-ha lf times the number
on the o rigina l transformer
pri mary wind ing because
the core area is red uced
when the primary wind ing
is transferred from the cen
ter of the " E" to the e nd . If
all the ori ginal primary wire
is rewound onto a sma ll e r
coi l fo rm, the numbe r of
tu rns will co me o ut just
right.

In the example above,
the control vo ltage would
be about 14 volts. open ci r
cu it, just right for a no. 18
bell wi re pa ir, provided the
run (distance from rel ay to
sho rt ing switc h) is not ex
cessive.•

supply line. With the co n
trol wind ing open, the pri
mary winding ind uces a
magneti c flux that fl ows
through the path of least
magneti c re luctance, t he
center leg of the " E", leav
ing the armatu re unaffect
ed. When the remote switch
shorts the control coil , the
major po rtion of the flux
shifts to the longer c ircu it
path that inc lude s the ar
mature, pulling it in to close
that magnetic circu it. Thus,
only a minimum holding
current flows through the
contro l winding and exte r
nal switch circuit.

The va lue of the open-cir
cu it voltage is not impor
tant, but can be determ ined
eas ily since it bears the
same relationship to the
so urce voltage as the turns
ratio relative to the pri
mary. In essence, the signa l
transform er is incorporated
in the re lay itself.

Variations of remote con
trol may be had by substi
tuting mechanical li nkages
for the relay contacts, o r

"",

An induction re lay is pa r
ticu lar ly appropriate when
a mechanical fun ction such
as opening a detent is
needed.

In Fig. 1, a laminated
core, suc h as an o ld trans
former " E" core, is wound
with the main or primary
winding o n one o uts ide leg.
The other outside leg is
sawed off and used as the
armature . A seconda ry
winding of a few turns of
heavi er wire is placed
around the ce nte r leg of
the " E" to form the co nt rol
winding .

The primary wind ing is
connected across the 115-V

, wuP E ~OS Of
S[tO"O.~' CO<L. H .. .... l . .. , U TIO" S w IT" TO AU '

l ~A" S H£ • • 1 ..... E TAPE 0 " COAO TO SHOIIT, IO

P IIEVENT V' a UTI ON 5..11' ..

r• • l CTUU ' OI<" .
COULD ELEC TRIC AL
tecr

~ ~ tO U Aets 0"-

~
<

..EC,,,," ' CAl
Co " on"( kt

OF '" lO,T,..• •
'''0/</ CORr

... " OEO
E" 0 ",

L A MINA r CD

l . pOM ooSC
TRU s> O. lI
CMO"E COIL

'20 v 6 0 ",
POI' " . ''' tOIL I
n OllTA ''' EO ' "
'''0 '' .. S" AOEO
POL E PHOIOO
" OTO" 1

Astandard re lay requires
a separate source of

low-vol tage current to pull
in the armature, usually
supplied by either a step
down transformer or a low
vo ltage de supply. There's
an interesting and poten
tially very useful way of
co nt ro lling remote equip
ment without need for a
sepa rate lo w-v ol t a g e
source: The induction relay.

Waldo T. Boyd K6DZY
P. O. Box 86
Geys~rvj/Je CA 9j # 1
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Automatic Morse Code Teacher
for t he TRS.SO

AMCT·80

This is fhe o nly m Orie f;od. progum
. ... ilabl. t hat .... iII lt ut omat iu lly speed
up or slow d own d e pend ing on yo ur
prof'ic ienc:y t o ...c.i.... code. W ill ,end
in sin9 1. Of' group ch. r.cte. mod• .
W ritten in ",ech ine 1. " '1" _9 • . Specify
L. " . I I o r l e... 1 2 and memory sit e.

AMeT·SO on cassette $14.95

Send for TRS-SO cata log.

COST EFFECTIVE
COMPUTER SERVICES

728 S. 10th St.• Suite ::2
Grand Jundion, CO 81501

(303) 243~3629 ... cu .
•

699 5

5295
$ 1 25
$2 75

" ""$ 1 10

r f~1

Key (j - Electronics
AUTOMATIC DIALING
TOU CH TONE .----
MICROPHONE

INTEG RATED CIRCU ITS:
SN 76477N Compleosoundgene,eto.
Tl489C Anal og 1"",,1d e1 ec ta,
LM317T Adl YOII ,eg. l .Samp
leM7555 Low p....., CMOS T,~r

l F351N H,g h spee<l JFET OpAm p
NE565 . PLl

Illil CAl l aO .. ., n o<""',~ 01 , ~ 00 ...........
P'lea_ ,nc;lude $ 1 00 tor Jl(l"'~ and n.ndh~

1'4 '1' .$ . ~"lNnl' Add a% s.... Ta o
5encllo: 1(", E* ttonle.

~=== P.O . 1100 3501 , ~=""!,\l,,,= Scllllnec:l l dy, NY 1»03"

__ s s _-0 _

......-_.._-- --._.._..._-......-._-.. ' ..",", s__.... _

OJ

G(1' 'tI" ~ V Ii
ClD - "",,"-U • ClD

PLUG .. MSEM8LJES TO
FIT YOUR PROJECT &. POCXET

8AOA06AN;)~' ", @ ZrET")(05
AMPLIFIERS -- &. CONVtRf[R

",,"IPUFIERS

COMPRESSIVE AUOlO PREAMPLIFIER

ThIS ad IS ascaleoutllfll' of .., ALJ<!OO ~f A"lll ,f,e, 1101-2

HFT INC
(J[)

158 WEST 9 , .. ST.
O(ER PARK NY n

Jl7 2

ClD ~ H" ClD8 TO SPEAICl:R 8
""'" 11 0 1-2

Maggfore Electronic Laboratory
8415 WI!:.TTOW N we . ... M3S

WI!:.T CHE.TI!:". ~A. 1.:S.0 PHONE 2115 "38.80151

220450"0'

Ayallable 5epar.tely:

• Fitl Iny liper tOWI' or can
be uMd wllh lIet lop.

• Accepts' v." "'.., pip.
. ..... I'''' _ 1''''''llon.
• Ullllzl"9 prKlslon g round

, h.r_oed bIolHyp' II.." "........
l eom. ...acty 10 Inlll ll.

• ElimINl'.' the d."..,l"f
.fleet on,.- I'OIOf.

I S hl p P l d p •• pa ld UPS
(U.S.A.)

• Check. e n h, mon l y order,
VI .. , M. U .,Ch..g • .
"'\l.ts eom pll .l.

• AIIJO •••ll.~ lor 2" "'..,
pi1M' tor S~_1I5

~OR 'dent,lfier: All on one board, programmable, Fully ad.
lustable. tIme out (.5-7 min.), hang time (0·1 min.), Identifier
(1-10 min." tone, speed, .-olume, L.E.D. outputs, lo w current
drain CMOS logic, p lugs fo r easy insta llation and remo.-a' plus
much more. JlS.9S

Basic Repeater $599.95
2M 130-175 MHz Bas ic Repeater tor 2 meters with all the f..tures of the HI
Pro Mklless the power suply and front panel control s and accessories.

PA Res. add 6% tax

PLUS SHIPPING

UDM ENTERPRISES ~ ""
P.O. Box 2037, Sandusky, Ohio 44870

The ultimate answer for eliminating the
damaging effects of antenna we ight on
youl rolol ... . It's the

" UDM THRUSTOR"

- 1
,

NOW! NOW! NOW! NOW! NOW!

50144 REPEATERS

\"\\ ~{O Mk i

OPTI O N S
Dupl e x e rs
Ba alc a u t o patch
Matchln l cabinet
,0 0 0 1% H llb atabUlt,. crsratata

50 MHz $889.95 450 MHz 899.95
144 or 220 MHz 799.95

(UNIVERSAL RECEIVED
FREQUENCY INDICATOR)

Digit ize your receiver's dial w ith
the DIAL SPOTIER. Adapts to
most Communication Receivers
with simple connection to VFO.
From $ 149.95 Write for Data
Sheet.

GEMINI
INSTRUMENTS
INCORPORATED
8o.205.Lllrchmonf, N Y 10S38 .... 027
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4007 Fort Bl vd.• EI Paso, TeXH$ 79930
Teleph o n e (9 1 5 ) 566-5365

Peter W. Dahl Co.

I ,

•
HEAVY·Durr

REPLACEMENrrRANSFORMERS

CUSTOM TRANSFORMERS

"". '~.",,,

PICkering
Codemaster Co..
PO 80)( 396 D.
Portsmouth.AI.
02871

To realty master cooe.get Pickering Code Master instruclion
tapes. They're easy10 use, easy 10 learn, complete and reliable
Bul don', just take our word lor ~ . ask any ham. Or order a set
and see lor YOUfselt,

CM-1 Novtce. A complete course WIth 5. 7 and 9 WPM cooe
group p 'actce

CM-1'1:. Cenent. No InstrUCllOl'llUSl pectc e J7 tv. all' WPM,
1 1'1'.8114 WPM and 'hhr.al1 7 INPM.Tape ecnces coded grQl.4)S
and straight text

CM·2 En. C..... Mostly straight text, some groups. 1 hr. at
20 WPM, ~6 hr.at zs ano 30 WPM,
All courses are two hours long and come WIth key sneets tor
checking problem areas

To order. send your check.money Older. Master Qlarge Of VISa
nurroer (along WIth card exp raton date)10 Codemasler. Specdy
nurroer and quarUyof tapes desired Tapes are $7 95 eacn .
two lor S14,and three lor $19 Also specify r reel or cassette
We'll send 'fOlJ tapes post pad by fourth Class mail. First class.
Canada and Mexc o orders, add $1 per reel, 50¢ per cassette,
To order by phone.call (401) 683-0575.
R.I residents.add 6%
sales tax

Pickering Codemasler. Your key 10 code.

-
-

The ate
QRM Killer C"TCO'DMODH'"

FR EQUE NCY-AG ILE
AUDIO FILTER

$199.95

Model FL 1 i. a ...e rsatile add-on
audi o fi ll e. fo' communi .
cal io n. recei...e". It g i...e. grea l fle~ibi lil Y in helping 10 hlracllhe de.ired
, ignal (SS8, C Wo RTTY . e lc .) from hackgra und inler fe ,ence and yel,iml'ly
connects be l""""n lo .....hpeake. ar>d recei....r autpul.

• Fully l ulomalic selfchllockl l';Kk o~alion 10 ' no lchi"') ou l un"¥l led
hel"'ody~.

• Sele<: llIble bandpau Of ba,,'.;hqec1 modes

• B~irllh 1lT1OOIhly .... iable from 20 H z 10 1000 H .

• Ce n le . frequency 1MOOlhly ....... iable ftom 280 10 3000 Hz

• Bui lt -in 2 " all po.....'" aUlpUI §l1qCI .

• Uc.e1 ;n le fOal 9'lfOh b l tte.y Or e ' le.n l t source of 610 12 volt. DC.

Appli calion 10 CW
Mode l F L 1 i• •u perb fo r C W receplio n . A, an exlre rel inement a Ulo m al ic
freq uency cont rol can be ""ilched, wh ich e nab le ' l he fillet 10 Iune itse lf
core a CW OIalion 0",,", a 100H z . an ye. This .....a y Ihe 20 HI minimum
bandwidlh t>ecome. a. elllY 10 lune in al if il ""e re 100 H I .

A""liul;"n 10 SS8 and RTTY
Fo . SS8 Of ATT Y recep l ;"n Mode l F l 1 C¥I be u18d 10 'live eill>e< a fu ny
aUJu. t able -.d;" •·..indow·· 10 Pil51 l he ......."ed signal end 10 rq ecl 01""" ,
Of III /I ...ariloble notcfllO remove u"""anled """OW bend signal., Tu n l<>g In
Ihe nOlch mode ~n be fully aulomelic o ' manual , AUIO·nOlcfli<>g allow.
rout iOtl " hand. o ff" u$lll o f a nOlch only 20 H z ..ide SO Ihal lhe .....anled
';gna l il complelel y Un/llfecled .
OlJdiceled 10 Ex c<oll..nce (E xclu.i ... impol'l '" of DATO NG ASP'. )

AR
Te ChniCO' Box 6 2
Products Birmingham, Michigan 48010
Corp. ...-"10$ T e le pho n e 3 13/644·5698

.... 012

Write: 3202 Su mmer Ave., Memphis, Tennessee 38112

NO MONKEY BUSINESSI
tA) Complete Service Facil it ies
(B) Good Deals on most Brands
(C) Shipping with in 24 Hours
(0) All inquiries handled by Active Hams with

over 20 years experience in ham radio
CALL TO LL FREE

1·800·238·6168
IN TENNESSEE, CALL 901-452-4276

MONDA Y-.t4 r URDA Y 8:JO.5:30
FOR YOUR SPECIAL.
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I AMATEUR RADIO'S
BIGGEST MAGAZINE AT HALF PRICE!

••••••
We want you to enJoy Amateur Radio's biggest magazine for only $1.25
per Issue. With the rising cost of everything, we want to help you combat
Inflation. We're making this extraordinary offer on the world's biggest
amateur radio magazine to prove to you that 13 will put more fun Into
your hobby than anything else for the money.

1= = = = = = = = = = = = = = = = = = = =1

MONEY BACK GUARANTEE

If, after reading your first issue , or even your I I th one , you don't agree
that 73 is worth far, far more than $1 .25 an issue to you-simp ly cancel
and receive a full refund on all remaining issues.

However, we think we will have you for life. Because no matter what
aspect of amateur radio you're interested in-or want to get interested
in-73 Magazine covers it more thoroughly and makes it more fun than
any other publication.

Quality features each month fill you in on the latest techniques and
equipment ... expand your expertise . .. guide you into new areas that
will make amateur radio as exciting to you as the day you keyed your first
transmission .

So act now! Fill out the attached postage-paid card today and drop it in
the mail. You'll receive your first information-packed issue in four to six
weeks.

,~ -'73 ,....:11 ...... PO. QJ • F.~I....I. NT 11717 ---'



Herb Schoenbach AD9K
6724 Briorgolr Drive
Downers Grove IL 60jJj

The Further Adventures of Keycoder
- simplified wiring for the toroidal cores

".CATIl(lfl[

Fig. 1, Typical wiring, No te that only five characters are
shown here, fo r simplicity.

seemed simp ler. Besides,
I'd just abou t had it with
padd les a nd e lect ron ic
kevers. I tried single pad
d ies , dual paddles , finger
keying, dot memor ies, dash
mem ori e s, ia mb ic, e t c .
Even with the Accu-K eyer,1

I made too man y mista kes.

aforement ioned Acc u-Key-
. .

er, a companson IS In or-
de r: The Accu-Kever take s
7 ICs plus an ac power sup-
ply, miscellaneous parts,
and a fa irly expensive pad
d le; the CMOS Keycoder
ta kes 7 ICs, misce ll aneous
parts, a 9-volt batte ry, and a
keyboard. A new keyboard
can be obtained for about
the pr ice of a paddle. But
even su rp lus, used , or
homemade keyboards wil l
give excel lent resul ts. So,
fo r less than the cost of an
Accu-Kever. you can have
a code tvper. Keyboards
shouId become very pop
ular for CW even for those
who don't own computers.

Now, if I've convinced
you to bu ild a code tvper.
he re are some ways to
simplify the keyswitch wir
ing. Whether you build the

So t hi s would be t he
a nswer.

let me poi nt out that
progress is very slow in my
ham shack, and , so, the Oc
to ber, 1976, issue of 73
Magaz ine a rrive d . He re
wa s a no t he r a rt icle by
W A9 VC S desc rib ing a
CMOS version of the Key
coder I. This one was st ill
simpler; no power supply
was needed - jus t a 9-volt
battery, t was determined
to bu il d o ne!

By late 1978, I got around
to it ! I built not just one
(with a few modifications,
of cou rse), b ut severa l
more, fo r fri end s. Two
ot her friend s, AB9J a nd
WB9ROU , also built them.
We all think they are the
greatest.

Since just about every
o ne is familiar with the

"
••

"
•
"

..
•c

,
••

TO GIlOVl'lO THill> ~fV SwiTCHr S

•r

".CATotOO(

I n the Jul y, 1976, issue of
7J M agazine, there was

an article about Kevcoder
I, a Morse code generator
us ing a typewriter-style
keyboard . This a rticle by
WA9VC S caug ht my eye. 1
had seen other c ircuits in
the past, bu t t his one

. ~-w

r '

.' T,r POINT

I A""

"

. U
QTHfIl
,ET H IIS

AU """BEll S ,
AJi .iS ,iT,i<1i J
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,
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,
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,
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" I

t
•

• • "I PO''''

Fig. 2. Eliminate unnecessa ry duplicate wiring with tie
po ints. Foffow Table 1 to complete the wiring.

Fig. 3. Wiring fo r opposite po larit y (SCR line at T7). Follow
Tab le 2 to complete the wiring.
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Table 1. Wiring for Fig. 2 (SCR line at T1 ). Co from key·
switch or termina l through cores indicated from right to
left.

Table 2. Wiring for Fig. 3 (SCR line at T7). Co from key
switch or terminal through cores indica ted from left to
right.

Through ToTle·Polnt:
Cores:
T1 H
T1, T3 H
T1 S
T3 H
11 , T2 S
T2, T3 V
T1 U
T2 H
T2, T3 H
Tl, T2 V
T2 S
T1 V
T1, T3 V
rr, T2 H
T1 5
T1, T2 5
rr, T2, T3 5
T1, T2, T3, T4 5
T2,14 5
T2 5
r i , T5 5
T1, T3, T4 5
n,14 5
T2, T4, T6 ,
rt , T2, T5, T6 ,
T3.14 ,
T4, T6 ,

TT l or CMOS version, o r
any other using five to eight
toroidal transformers. these
principles can be applied .

First, to refresh you r
memory, keyboard e ncod
ing is done with the very
simple but clever idea of
passing wi res th rough
toroida l cores. This idea has
been around so long I for
get where it o riginated.
Each core has a secondary
windi ng of abou t ten tu rns
whic h sets (or rese ts) an
associated flip-flop when a
wire passing t hrough the
core (t he primary) is pulsed.
A wire going outside the
co re has no effect.

Phasing Is Important
The pulses produced o n

the secondarie s must be the
co rrect polarity fo r your cir
cuit. Phasing (or polarity)
of windings can be deter
mined experimentally dur
ing co nstruc tio n. Some de
signs m ay have enoug h
"ringing" in t he ir seconda ry
ci rcu it tha t they will work
either way . My c irc u it
boa rds were bu ilt with T1
on the left and T7 on the
right. My SCR line was
brought out just to the left
of Tl . Each keyswitch wire
was started at the SCR line
and run toward T7, passing
through and outside t he
proper cores to encode that
particular letter. and then
run d irectly to the co rre
spo nd ing keyswitch. This
was not d ifficult with #30
magnet wire, bu t resu lted in
as many as 23 wires goi ng
through some cores .

Simplifica tion
By usmg tie-points fo r

some or all of the cha r
acters. it IS possible to
reduce the number of wires
c o ns id e ra b ly: one w ife
t hro ug h T1, two w ires
th ro ugh T2. fo u r wi re s
through T3, and eight wires
through T4. If you put a
co nnector between the ci r
cu it board and the key
board, the connec to r ter
mina ls can be the tie-points.
l oo king at the o rigina l wir
ing tab le. o r Fig. 1, it is seen

t hat about 21 wires pass
through n . These could a ll
be tied together between
T1 and T2 with no change in
ope ra t io n - so re pl a c e
them with just one wire!
The bundle of wires passing
through T2 (about 22) can
be broken into two groups :
One group came t hrough
Tl , and the other group
came around 11 from the
SCR tie- point. So. o nly two
wires a re needed passing
th rough 12. By the same
logic. on ly 4 need pass
thro ugh T3; 8 t hro ugh T4.
By the time you get to TS,
the saving is still 4 wires.

Fig. 2 shows the pre-wir
ing, us ing tie-poi nts for 14
cha rac te rs. Notice t ha t t ie
point "#" is not a cha racter
but just a tie-point designa
tion. Th is pre-wiring can be
done with plastic insu lated
wire. That means a lot less
sc rap ing of magnet wire.
Table 1 lists the ro ut ing of
the remain ing wires. These
may go to addi t iona l tie
points or directly to the cor
respo nd ing kevswitches.

I wou ld advise you to get
your complete c irc u it
board wired and opera
tiona l before starti ng the
keyswitch w ifing. Keep
power o n t he ci rcuit and
have a sidetone osc ill ator
connected to the output.
Th is a llows you to check
each wire before solderi ng
to be sure it produces the
correct c haracte r. It also
will show up any mistakes
in my list as wel l as printer
e rrors (suc h conf tdence t).
and it gives you the las t
check on correct phasi ng.

Now, if you r phasing is
reversed or you wish your
SCR line to enter from the
T7 end, Fig. 3 shows pre
wmng fo r 18 cha rac te rs.
Ro ute the remain ing wires
accord ing to Ta ble 2.

My hope is that this a rti
cle will encourage many of
you to build code machines
and that my wifing will
make it just a litt le easier. •

Reference
1. Garrett, "The WB4VVF Accu
Kever.' OST. August, 1973.

Character

B
C
F
H
J
L
P
Q

V
X
Y
Z
1
2
3
4
5
6
7
8
9
o

AA
AS
KN
ST
I

PERIOD
COMMA

?
SK

Character

S
C
o
F
G
J
K
L
P
Q

A
X
y

Z
6
7
8
9

AA
AS
ST
KN
I

PERIOD
COMMA

?
SK

Through
Cores:
T5
T5
T5
T5
T5
T5
T5
T5
T5
T5
T5
T5
T6, T5
T6, T5
T6, T5
T6. T5
T6
T6
T6
T6
T6,
T6, T5
T6
T6
T6
T6, T5
T6
T7, T6
T7, T6, T5
T7
T7, T6

To Tle·Polnt:

•
N
I

SCA
W
E
A
G
S
o
K
T
W
U
S

SCA
SCA

•
T
M
o
o
A
E
K

•o
A
T
U
S
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ARE YOU
A BIG GUN

CONTESTER?
The :small number of elite operators at
the top of the list .....hen the results arc
published know what it takes to win a
major contest . . . do you?

Now the winners reveal their secrete in
THE CONTEST COOKBOOK by Bill
zachary N60P.1t conta ins detailed
suggestions for the first-time contester
as well as tips for the advanced
operator.

Domestic. OX and specialty contests
arc all discussed ... complete with
photographs and diagrams showing the
equipment and operating aids used by
the to p scorers.

Can you make 150 conlacts . . . in one
hour? Find out how in 73 's latest
publication, THE CONTEST
COOKBOOK. Whether you take
contests seriously or just enjoy a tew
hours of 5kill~d cperattnq, this
170·pag~ book is sure to make your
participation mor~ pleasurable . • . and
fncrease your score.

Winning a contest means more than
hal/lng a kilowatt and beam-it takes a
good operator with lots of
deterrntneuon. Don 't settle for being a
Iittl~ gun 0 0 0 THE CONTEST
COOKBOOK (BK730B) is available
from the Radio Bookshop.

MAIL TIlE COUPON
nEWW OR FILL OUT TltE
POSTA<iE PAl[) CARD AT
TIlE nACK OF nus ISSUE.
ORI>ER TOI>AY!

Zip _

o American Express

Expo date Signature _

D YesI Please rush me copies of THE CONTEST COOKBOOK (BK7308) at $5.95 each.
o Bill me
o Visa 0 Maslercharge

Card #
Name _
Street _
City = _
State _

73 Publications • Plne Street • Peterborough NH 03458
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Forsome,only thebest is enough.
In every discipline there is one definitive statement of

quality. In driving it's Rolls Royce, and in amateur radio it ' s
vibroplex . vibroplex introd uces the definitive sta tement fo r
2m FM Transceivers: T he v ibroplex 225 SL. From now on,
all others will be compared with its quality, performance, and
sense of pride it will give its owners. Since 1890 vibroplex has
set the standard in its field, and vlbroplex owners have been
perceived by their fratern ity as the highest achievers and most
skillful practitioners of their art . Frankly, the v ibroplex 225
SL is not fo r everyone. It is fo r those who wish to defy
mediocrity; who wish to sta te that they appreciate owning
only the best .We know you' ll agree .

Like our world famous "bugs" , our design concept was
simple. First we built a unique transceiver with unmatched
performance characteristics; then we added advanced digital
circuitry to allow you to operate it to sui t yo ur own style. We
think tha t amateurs who want to o pera te in style, with the
best equipment, will have only one choice : the vibroplex 225
SL.

In designing the ult imate 2m radio, we asked you , the
customer what you wanted . Here is what you said: " . _. front
end select ivity, " ••", a good receiver," · ' . , . eliminate .
Intermodulanon." And we listened . Never before has such a
superior receiver been built . By using an adv anced dual-gate
MOSFET and a five-pole, high-Q torodia l filter in an ad·

vanced circuit design intermodulation is a thing of the past,
Our specs say we're the best and your field test will prove it.
Add sta te-o f-the-art 10 pole filters and you hav e IF adjacent
channel select ivity of remarkable quality, We say we have the
best tr ansceiver on the mar ket. When you test it , we know
you'll agree, Next you said: ,". " make it fl exible," ' ", .. easy
to o perate, " " . .. good looking." Again we listened .
Designed fo r mobile or fixed use, this radio is microcomputer
based to provide unequaled operati ng flexibility; sixteen
completely flexible, programmable memory chan nels (no
diodes); memory chan nel monitoring (lets you operate on one
channel while monitoring another for a friend ); any trans
miner off-set (programmable from the front panel); two
scanners-one to tune the band,the other to scan the memory
channels; select able pause/latch, pause defeat feature with
programmable pause from ,5 sec. to 10 sec, This feature takes
all the effort out of ma king the next contact . Full 1 year
Vibroplex warranty against defects. And good looking? Well,
you tell us!

For a brochure on the most exciting radio this year, wri te
us, or better yet , give us a call. But, if you are really serious,
ACT NOW to be sure of receiving yours soon. T he v tbroptex

Co mpany Inc., P .O . Box 7320, 476 Fore Street , Portland,
Maine 04 112, (207) 775-7710.

VIBROPLEX

"the oldest name in amateur radio"
Since /890
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All About Ground Rods
- getting connected to Mother Earth

G ro und rods are usual 
ly used in amateur in

stall ations for ground ing
purposes related to light
ning protection. However.
they a re a lso the o nly
choice one may have when
usi ng a sho rt ve rtica l
ante nna which require s a
good ground . The use of
buri ed radials is cert ainly
preferabl e to es tab lish a
ground sc reen for a ver
tica l ante nna , but a n
elaborate radial system
may requi re more space
than is ava ilab le. o r it may
be impossible to lay down
suc h a sc reen because of
obstacles . Usuall y, vert ical
antennas are used because
of space restrictions. Hav-

ing the best ground for
them, even if it is on ly a
ground ing rod , cannot help
but improve the ir eff icien
cy,

Wha te ver the applica
tion o ne may have fo r
ground rods, it is useful to
ta ke a detailed look at how
they work. The effec t ive
ness of ground-rod usage
can va ry widely depending
on how they are installed.
and sometimes a few sim
ple measu res can vast ly im
prove their performance .

Basic Principles
One of the basic fa ctors

affec ting ground rod per
fo rmance is the nature of
the soil in whic h it is

-----,,,,,,,

-

,,,,

------",

-",,,,

" , ,,,,,,,,,,,

placed . The rela tive rests
tance of a ground cor mec
tion using a grou nd rod can
vary from 2 Ohms in a ctev
type so il to over 2700
O hms in a ve ry sandy so il.
As shown in Fig. 1, it is
main ly the resistivity of the
soil closest to the ground
rod, however, that deter
mines the overall effec
tiven ess of the grou nd con
nection. Ninety percent o f
the tota l grounding effec
tiveness is determined by
t he soil c haracte ristics
withi n a rad ius of about 6
fee t a rou nd the ground
rod .

The re is nothing one can
do about the nat ure o f the
soil in a given locat io n, of
c o u rse, but a gene ra l
awareness as to whethe r
the soil has a high clay con
te nt, is a mixtu re of moist
clay a nd sa nd (loam), o r is

mostly sand and grave l,
will act as a gene ral guide
for the e labora te ness need
ed for an effective ground
rod installation.

The moistu re present in
a given soil can have a
ma rked effect on its resis
tivi ty . Fig. 2 gives an il
lustration of this fo r com
mon red c lay soil. Note
how sha rply the resist ivity
increases whe n the mo is
ture content of the soil
fall s below 20% . Again, in
reali ty, there is not much
o ne can do to contro l this
fac tor, but it is useful to be
aware of it since, depend
ing o n seasona l rainfa ll
conditions, the effect ive
ness of some ground con
nections using ground rods
can va ry widely .

Te mperature is anothe r
fac tor influencing ground
rod pe rforman ce . Offha nd,
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Fig. 1. One can visualize a ground rod as being surrounded
by shells of soil. The shells nearest the rod mainly provide
the rod 's connection to the earth.

Fig. 2. The percentage of moisture in a soil can
significant e ffec t upon its resistivity.

have a
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The MICROLOG Programmable Keyboard
for Morse & RlTY ...

Li ne Feed
= in RTTY

Carriage
: Ret urn

in RTTY

•

Auto CALF, LTR. FIG in RTTY
1950 Character Memory

02 Re peat
Function

Infinite
= Buff er

Re peat

Memory
= Message

(101 10)

;.. .. ...~~""-

~[J]
rr==?l Call Bg = Letters g
~ Correction
~ = Key

= Random Code~
~

$>lIfT

a;TI ~ . Qu ick Brown Fox

a;D [d] = RYRY

B rr==?l _RTTY Blank Fillg g -(Didd le)

a;TI [;] = Specia l Messaqe

~ 8 .AutOCWIDg ~ in RTT Y

a;] ~ .word Mod'

a;] ~. Speed Cha ng,

• • • and the Story Behind It

Split-Screen
cable to AVR -2

AFSK to t ransmitter
Mic & PTT inputs

To cassette recorder
Mic/S peaker inputs

AV R-2 d igita l
input -local
d isp lay

Transmit/receive
control

. <- -.. -...- ..
< • - , .. -
" (~

..... ,...,
~

_.-".. •."..., <.M ......
ro< ", •••

•

T ransm itter
so lid state &
relay key ing

Hea vy duty
enclosure

AKB-' Programmable Keyboard From $299

One year warranty on all products. Write for additional information.

MICROLOG
CORPORATION

4 Professional Drive - Suite 119
Ilaithershurg, Maryland 20760

Telephone (3011 948·5307
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used in installat ion of the
rod . If o ne is curious abou t
t he a pp roxima te grou nd ing
resistance achieved, how
ever, it can be me asured
fairly easily by the three
point method shown in Fig.
5. In this ill ustration, A
repr e sen t s the ac tual
ground rod and B and C
represent two temporary
ground rods of two- to
th ree-foot lengths. The
te mpora ry rods should be
p laced about 6 feet from
the actua l ground rod and
from each othe r. The resis
tances between rods are
me asured and used in the
formula shown to obtain
the grounding re sistance of
rod A. O ne can try doing
the measu rements with an
ohmmeter. but usually bet-
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Fig. 5. By installing two temporary ground rods and taking
some resistance read ings, o ne actually can m easure the
gro und connection res istance of a ground rod.

Measuring Grounding
Resistance

It is no t necessary usua l
ly to measure the actual
gro unding resist an ce pro
vided by a grou nd rod as
long as good practices are

therefo re- that is, a size
large e nough to be d riven
into a part icu lar type of
so il without bend ing.

The metal the rod is
made o ut of is not impor
ta nt except for the factor
of corros ion. Stee l rods are
commonly used, a lthough
if o ne can obta in Copper
weld grounding rods. they
are ideal fo r the purpose.
They have a stee l core fo r
st rength and an exte rior of
copper fo r corros ion resis
ta nce .

Fig. 4. Ground connect ion resistance for a single ground
rod driven to different depths.

..

depe nd in g on ra infa ll ,
while the moisture content
of deeper soi l is mo re
stable. For ground rods
more th an a few feet long,
the refo re, perform an ce is
usually better th an that in
dicated by Fig. 4.

The greatest reduct ion
in ground connectio n resis
tance is obta ined by driv
ing a ground rod to be
tween band 6 feet down.
Although there may be par
ticularly moist soil condi
tions in certa in loca tio ns
and at certai n t imes of the
yea r whe re a a-teet rod is
effec t ive, th is ge nera lly is
not the case. Note al so tha t
th e illustration is based o n
a ground rod ful ly d rive n
into the ground . Many
casual ground rod installa
tions leave from % to Vi of
the rod's length above the
surface of the soil.

Fi na lly. another factor
that o ne might consider is
the diam eter of the grou nd
rod used . Intuitively, one
wou ld th ink that the la rger
the diameter of th e ground
rod used, the better th e
e a rt h connec t ion. As it
turns o ut. however, diam
ete r plays a negl igible role
in improving the ground
connection . This has been
confi rmed by va rious tests
done by the fo rmer Bureau
of Standards and the Un
de rw rite rs laborato ries .
Whether o ne uses a % " ,
1", o r even larger d iameter
rod can be based on me
cha nica l st rength factors,
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one might be inclined to
think that the colder it gets,
the better the ground rod
should perform, since we
associa te cold ness with
rain or snow . The oppos ite
is true, however, when just
co ld temperatures are con
side red . When the ea rth
freezes to any depth, the
wate r in the so il freezes.
moisture is lost, and the
resist iv i ty of the soil in
creases. Fig. 3 shows the
sha rp effect dec reas ing
te mperature can have on
soi l re sistivi ty. So, aga in ,
seasonal weathe r changes
regard ing tem perature can
seve re ly affec t ground rod
e ffec t ive ness in so me
loc al ities wh ich suffe r
seve re cold seasons. Abou t
the o nly preventive me a
sure one can ta ke is to
d rive the grou nd rod be low
the frost line whenever
possible .

The depth to whic h a
ground rod is d riven a lso is
important, as shown in Fig.
4. This ill ustratio n shows
the ca lcu lated ground con
necti on re sist an c e wit h
regard to the depth of a
grou nd rod, under what
might ve ry b road ly be
termed "average" soil con
d it ions . The ill ustr at ion
assumes uniform moistu re
and soil re sistivity at all
depths . In re a lity, soil
re si s t ivit y usually de
creases with depth since
the few feet near t he su r
face are subject to alter
nate wetting and drying,
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Fig. 3. Temperature also can havea sharp effect on soil re
sistivity.



New OMNI SERI
Filters The Crowd

B

NOTCH FILTER PERFORMANCE
ADJUSTED TO 1 kHz POINT.

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

,rtilfi'~"~~!N~'~E J:~f;
e XI'ORT,~71 ~ l INCO" N Ave .• CHICAGO, Il l . 606-16

Choice of readouts - OMNI-A for enaloq dial o r
OMNI-D for digital dial; Built-in VOX and PIT
fadlities; Selectable Break-in, instant or delayed
receiver muting; Dual-Range Receiver Offset 'fun
ing , ± 5 kHz or ± O.5 kl-iz ; Wide Overload
Capabilit ies . dynamic renae typically exceeds 90 dB
and 0 PIN diode switched 18 dB artenue to r is 000
included; Phone Patch Interface Jacks ; Adjustable
ALC; Adjustable Sidetone; Exceptiona l Sensitivity;
200 Watts input to final with full warra nty on fi nal
transisto rs for first year, pro-rata for 5 years; 100%
Duty Cycle for RTIY, SSlV or sustained hard usage;
12 VDC Circuit ry 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 dark metal fron t panel; Complete
S hielding; Easier-to-use size: 5¥.."h x 14%"w x
14N 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 Alter
$55; Model 218 1.8 kHz 8-pole Crystal Ladder SSB
Fil ter $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 for
details.

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

NEW I-F RESPONSE SELECTION. OMNI comes
equipped with an excellent B.pole 2.4 kHz crystal
ladder [·f filter which is highly satisfactory in normal
conditions. BUI when the going gels rough. the new
OMNI/5ERIES 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 steep and deep skirts 10 the CW
passband window which effectively blocks out even
the very strong adjacent slgnals.

Both of these utters can be front-panel switched in
series with the standard filter to provide up to 16 poles
of filtering for near-ultimate selectivity. In addition. the
standard CW active audio fil ters have thre e
bandwi dths (450. 300. and 150 Hz] to give even
fu rther attenua tion to adjacent signols. In effect,
OMNI/SERIES B has six se lectivity curves - three for
SSB and three for Cw. That's true state-of-the-art
selectivity.
NEW NOTCH FILTER. A variable frequency notch
filter in OMNI/SERIES B is placed inside the AGC
loop to ehmtnate interfering carriers and CW signals
without affecting received signals. Attenuation is more
than 8 "5" units (over 50 db) for any frequency
between 0.2 kl-iz and 3.5 kl-lz.
OMNI/SERIES B RETAINS ALL THE
FEATURES THAT MADE IT FAMOUS.
All solid-state; 160·10 meters plus convertible 10
MHz and AUX band positions; Broadband design for
band changing without tuneup. without danger;



Fig. 6. Construction of a trench around a ground rod to
hold a chemical treatment. The rod should be at feast six
feet into the ground, although the treatment will improve
the performance o f shorter rods also. Dimensions are not
at a ft critical.

the ground ,
Another approach to

consider, especi ally if o ne
is going to dr ive several
rods, is to co nst ruc t a sim
ple home-brew driving tool
such as is shown in Fig. 7.
This tool is made around a
central we igh t mass of
about 20 pounds. A short
piece of t ubing is affixed
on one sid e and a longer
piece of tubing on the
other side . The tub ing is
chosen so that it is just
large e nough to sli p over
the ground rod. The length
of the two sect io ns will
depend o n the length of
rod-three- and one-foot
sect ions, for instance, are
used for a 6-foot ground
rod . In use , the long end of
the tool is slipped over the
ground rod an d used ini
tially to pound the rod into
the ground . As the rod gets
driven further in, the sho rt
side of the tool is slipped
over the rod and used to
co mplete pounding the rod
into the gro und . The ad
vantage of thi s tool is that
the tub ing over the ground
rod prevents the rod from
bend ing, and the pounding
force exerted by the tool is
exac t ly in line with the axis
of th e ground rod .

Ground Rod Connections
All the effort exerted in

placing a ground rod can
be wasted if a dependable
low-resi stance co nnect ion
is not made to the rod . The
ideal ca se would be to
have all metals the same: a
copper-plated rod using a
copper clamp and copper
wire. Such ite ms and fit 
tings can so me t ime s be
pu rc hased throug h e lec
trica l cont ra cto r supply
houses. In most ca ses, how
eve r, one will be using
dissimilar metal s for the
rod , clamp, and ground
wire . In thi s case, one mu st
be sure only that all con
necti ng su rfac es are clean
and tig ht. Covering the
clamp and rod junctio n
with some weatherp roof 
ing compound also wou ld
be adv isable. •

Installing Ground Rods
Any number of methods

of install ing gro und rods
have been devi sed , and this
is pretty mu ch a n a rea
where one's own ingen uity
has to come into play. The
s ledge ha mmer approach
will suffice in a great many
cases . Another method
which some amateurs have
found s uc c e ssf u l with
ho llow tubi ng used a s
ground rods is to insert a
ga rden hose in the tubing
and let the wate r pressure
wash away the so il slowly
as the tubing is pushed into

sho u ld it. With the passage
of t ime, the t reatment
material will seep towards
the rod and co rrode it,
howeve r, and ra in will
wash it away. The result of
a ll this is that within a pe
riod of perhaps 2 to 3 yea rs
bo t h the rod and the treat
ment material may have to
be replaced. O n the o ther
hand , o ne accomplishes
qu ite a b it by using chem
ical treatment. Typ ica lly, a
ground connection re sis
tance of over 1000 Ohms
can be lowered to less than
100 Ohms.

Another method to im
prove ground rod perfor
mance that is useful in
some cases is to drive the
rod partic ula rl y deep. This
meth od probab ly doe sn' t
ha ve muc h a pp licabi li ty
when an antenna ground is
conside red , since it is soi l
re sistivity and grounding
nearer the surface that
mostly affects antenna per
forman ce . Also, it is
natu rally hard to accom
plish in many soils without
spe c ia li ze d equipment .
Nonethe less , in so me so ils,
pa rticula rly sa ndy ones
which sta rt to have a clay
base furt he r down, it can
be ve ry effective fro m the
viewpoint of lowering the
grou nd connec t ion resis
tance. For example, by us
ing a 20-foot sectionized
ground rod as compared to
a 6-foot one, the resi stance
might be reduced by a fac
tor of 6 or more.
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A few rods clustered close
ly together will be no more
effe ctive than a single rod.
A practical maximum num
be r of rods to improve a
gro und connect ion by the
use o f mul t iple ground
rods probably wou ld be 4
to 6 .

The ground lead from
each rod should be run
d irectly to the base of the
ve rt ica l a nte nna in the
ce nter of the ground rod a r
ray. There shou ld al so be
o ne di rec t ly underne ath
t he base o f the anten na to
act as a ce ntra l ground rod .
There might be some va lue
al so to runn ing intercon
nect ing wires be tween ad
joining ground rods, but
this is not as impo rtan t.

Another fairly simple
method to imp rove a sin
gle o r mu ltip le ground rod
install a t io n is to treat the
area around the rod chem
ica lly, as shown in Fig. 6.
This is not complicated to
do since one doe s not have
to d ig a very deep trench
around the rod. The treat
me nt ma terial can be mag
ne sium sulphate, co pper
sulphate, o r even o rd ina ry
rock sa lt. All are about
equally effective; the only
adva ntage of magnesium
sulphate is that it is the
least co rros ive.

Note that the treatme nt
mater ial does not have to
touch the ground rod -nor

!---- GAOU.. O ADO

.'-, .. . .. ,'.
c>H "'U L ---1~'."'""~n"f"T . . ." ",

• o.."

ter results are obta ined if
one goes the o ld-fas hioned
vo Itm eter/m i II ia rn meter
route, using som e low vo lt
age ae o r de as a vo ltage
source.

Fig. 7. A home-brew tool for
driving ground rods. (See
text.)
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Improving Ground Rod
Performance

Th ere ar e sev e r a l
methods o ne can use to im
prove ground rod perfo r
mance if i t is fe lt that a s im
ple ground rod install a t ion
is inadeq uate . One of the
simplest met hods is to use
mul tipl e ground rods. If
the rods a re spaced 6 to 10
fee t apart, they act ve ry
mu ch like res istances in
parall e l. So, two rods will
effect ive ly cut the ground
connec tion re sistance in
half , and so o n. It is ve ry
impo rta nt to maintai n the
spaci ng between the rods.



WHY BUY A 5600A: Because 95~ 01 the assembly b compl
and you are only one hour away from solv,'W all I se dlff\.ClJ
problems. from setllng the frequency of a audio signal 10 thin
HZ, to checking the frequency of a 486 MHZ mobile radio. Whe er you
are servicing a VTR. trouble shooting a PLL circuit, the 5600A IS the nght
counter with accuracy that will meet any FCC land mobile, broad
cast, or telecommunications requirements. On the bench or in the field
the 5600A will do the job you need. The 5600A Includes a self contained
battery holder providing instant portability or we otter a 10 hour recharge
able battery pack option. Other options include a audio multiplier which
allows you to resolve a 1/1000 of a HZ sIgnal and hnalty a 25db pream
plifier with an adjustable altenuator making the 5600A perfect for
communications, TV servicing. industrial testing or meeting ~our OSO
on the correct frequency every Itme

'115VACor 1

a 2-14 .5 VDC

-ns vec e- 3'1," Jl91!>" Jl9"

a 2-14.5 VDC

'115VACor

82-145 VDC

0' NICAD PAK.

.....,~
5600A Kit . . . . . . . . . . . . . • . . . . .$149.9
5600A Wired 179.95
AC-9 AC Adaptor.. .. .. .. .. .. 7.95

OS
T600 BNC Ant. 7.95

I INSTRUMENTS, INC.
9550 Chesapeake Drive BUILT-IN OPTIONS

San Diego, California 92123 BA56 Rec hargeable
(714) 565-8402 10 Hr. Bat. Pack 29.95

TERMS, MC VISA· A£ · Check . '" 0 - coo In U S Fuoda. AM56 Audio Multiplier
",".. add Ill'iolOI .....1/ll'UIIl01 $10 oo k>/' sht!ptrog~ 00lH R I ti 3495
..., "S"'l nee OrGers 0tJ1""'" o! USA & c.na<Sl . pip.. add· Z eso ulan .
$2000 Idd" 'Onl! 10 COVe<.If 5~iJHT1.", CIHlorn~ , ...,.,... t. PAS6 2Sd B Preamplifier
add &'llo Sales Tax • with.AUe . tate.....;. _0 .

3550 OWNERS
You can add the
35P.2 .22 PPM

10· to 40· C
proportional oven

to your
existing 3550

.- .- , ''"'lu IOI'IeJ' • • •R. nll" TJp IOOH.·2~MHI ~ · 2~OMH. 250"' !lOMH.

5600A-K $149.95 SOHz·550MHz Proportional Oven 5-1OMV 5-10MV 5-SOMV 9
56Q0A·W $179.95 2PPM 10"-40·C

5500 9995 SOHz-55OMHz TCXO la-15MV to-tsev 15-501.4'0' 8
Wired 1 PPM 17'" -40"C

SOOHH $14995 SOHz·55OMHz TCXO 25MV 2QMV 751.4'0' 8
Wk'" 1 PPM 17" - 4a"C

5e00A .. eel IIo;tooy but....., .... , ~.... l*l .......-y~ l<fl1lO llII~

Ptor:eo aod/ot "C>IQI~. IUbjII(:llQ~ Wlt/>ClU1 nolIllII Ill' 0llIIg.0

35P.2 29.95
Factory Installed ... . . • . • • • • • • • 49.95



RANGES
• AC TRUE RMS TO 1000V - 20Omv, 2v, 2Ov, 20Ov, 1000v
• DC VOLTAGE TO 1000V - 200mv, 2v, 2Ov, 20Ov, 1000v
• DC CURRENT TO 2 Amps - 200~a, 2ma, 20ma 200ma, 2A
• RESISTANCE TO 20 Megohms - 200, 2k, 20k, 200k, 2mg, 20mg

AN UNPRECEDENTED OSI VALUE • • .
in a high quality, LSI Design, .1% basic accuracy, 3%
digit DMM and because it's a OSI innovation, you know
it obsoletes all competitive makes, both in price and
performance.

No longer do you have to settle for small readouts,
short battery life, a kit with a bag of parts, a black box
with 20 Resistors that need adjustment every time
you need to recalibrate, because you only budgeted
$100.00 or $150.00 for a DMM.

The Model LC 5000 is factory assembled and tested in
the USA. OSI has designed in Precision Laser Tri mmed

Resistor Networks to provide maximum accuracy,
resu lt ing in long time periods between recalibration
and a simple two adjustment calibration procedure.
The LC 5000 incorporates a fused input circuit to help
prevent damage to the DMM. The large .5 inch LCD
Readouts are easy to read even in the brightest sun
light and allows for very low battery drain. normally
only two battery changes a year is required. The
LC 5000 is the perfect lab quality instrument on the
bench or in the field - you can depend on OSI LC 5000
to meet all your needs. Buy Quality - Buy Performance
- Buy Reliabi lity - Buy OSI.

LC 5000 w ncl 1at:l<:><Y t>urneo-tn I ...- ...,., _ and.'
or 1oPtICI_ ""bjec:' 10 ctwnoe *'tnout _..,. or o!llOMlOn
TERMS: Me · VISA· AE · Check - M 0 - COD on US f und&
PIe-..od 10'1l0 10. ""~IfTIU"" 0 1 $10 00 lor shiPPIng, rv.nd~"'lI
and ,.........n.ee~oo~ of USA &. Canada. plMM _
$20.00 Mkl,I~1 to~ alf ahtP"\8flt. ClI.,lomta .e-tden'
adO 8'110 s.... Tax

DSI INSTRUMENTS. INC.
9550 Chesapeake Drive

san Diego. California 92123
(714) 565-8402

Model LC 5000 ..... $149.95
LCBA - Rechargeable
Battery Pack Includes
AC Battery Charger . $24.95
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•

• DC VOLTAGE
• DC CURRENT
• AC VOLTAGE
• n RESISTANCE
• AF OUTPUT - DB
• 2Dk ll PER VOLT
• HFE DC AMP FACTOR
• ICEO LEAKAGE

MODEL
YF-370

COMPARATIVE VALUE 49"

YF-370 '29.95
Shipping, Handling and Ins. . . ' 3.00

_ DSI INSTRUMENTS, INC.

Every YF-370 is factory assembled, tested, and
Includes diode protected meter movement with
a fused input and an extra fuse. The switch assem
bly has double wiping gold plated contacts to
assure years of trouble-free service. At this low
price buy two...one tor the car and one for the shop.

TERMS: Me - VISA - AE - Check - M O . - COD in U.S. FuM ! .
Orders outside 01 USA & Canada, please add $5.00 add,tio nal 10 cover
air shi pment Cali fornia residents add 6'1l1 Sales 'rex.

ell'I TODAY TOLL FREE: (800-854-2049) e p,_
CAl I (800-542-6253) TO OIlDER OR R1!CEM! _
_T1ON ON IlSI'I fULL PRODUCT L111~ OP
FREQUL.CY CCMMTDI RU.GR'Q rhOM 10HZ
TO 1.3OHZ.

9550 Chesapeake Drive San Diego, California 92123 (714) 565-8402

SPECIFICATIONS

......rem... t Me..u.........l~9*' Accuracy

DCV 0- . lV- .5V-2.5V - ± 3fJb Is
10V - SOV - 250V - 1000V

ACV 0- 10V - SOV - 25OV - :!. 4% Is
1000V 30Hz to 30kHz

DCA O · 50j.<A - z.sma - 25m a :+.: 3% Is
- .25A

n .2 10 2Om1l ± 3% arc
Rangex 1x la x tk x 10k

dB -+- l Odb~ . 22dbfor l OVAC .:!: 4% Is

ICED 0- 150" A x lk 0 - t sme ± 3% arc
.1 0 0 -1 5Omx1

HFE
te ± 3% arc0- 1000@ x 10 -
I,





Reprinted from the Fedeea! Regislef.
FCC

from which I can expose sensi
tized PC boards myself. Any lay
out from my specs would be ac
ceptable; thei r name, call, or
whateve r can go on the board.

2. I also need manuals for the
BC-1 306, RT-70, and VRC-19. 1
espec iall y need a " Su rplus
Schematic Handbook" to copy.
It is black with red fet ters and a
while schematic on the front.

3. I am looking for a Knight·kit
signal tracer (circa 1960)with an
rt-at probe.

4. I also need someone to
construct projects, at cost or a
li ttle over, from my diagrams
and thei r/my parts.

John C, Wh ite WB6BLV
560 N. Indiana St.

Porterville CA 93257

OSCAR10<f)11.llnlorm.liOn OSCAR' O<f)Ilal Inl.......liOn

""" ~. "- lonoll_ """ ~. ,- l""",ilua.",." ~·n 01 Eq. "'"'" {G M T) 01 Eq."""""w C....sing · w
"'.. , 006lU9 '" ...,,~ t 0008: .1 . 9 1

"'"
, 01~:O& '" 6816J1)n , 0013:.9 51.0

""",' a 0001.:26 18.0 ..,,"~ , 0018:58 '"23106 • 0138:.3 91.5 ~AtIn • 002.:06 ".23118X s 0038:0.- 16.• 8916X e 0029:14 ~.

23131 • 0132:20 00 . 8932AtIn e 003.:23 ee.a
23143 , 0031:41 74.8 8946Abn t 0039:31 57.5
23156 e 012558 ... 8960JtIn • 00014:39 ".23168 a 0025:18 73.3 8914Jbn , 00019,48 00 ,
23181Qrp to 0119:~ ... ""'~ ro ~:56 61,.n,,, t t oo18~ 11.7 ........ t t 0100:04 '""'"'' ra 0113:12 '" 9(16)( " 0106:12 ,.,
"''' ra 0012:32 "" 90XlAtIn ra 0110:21 '""'" .. 01(16:.9 eae OO.,,~ .. 011529 ",
"''' " ..... ... ""'"~ rs 0120:31 61.9

"'" " 010lt26 '" OO~~ " 0125 45 ..,
"'""'. " 01501~ ". ....~ " 0130".53 """"" " ooscoa "" 91llOAbn " 0136:02 11.
,~. " 01 48:20 ..., 9114X " 01 .1;10 13.1
aasoe zo 00011:40 19.1 9121A bn eo 0003:04 ".23319 at 014 1:51 92.7 9141Abn " 0008:13 49.9,m, za 0041. 18 n.5 91 55Jbn " 001 3:21 512
aaa.. aa 01~:35 91.1 9169Jbn za 0018:29 '"23356qrp " 0034:55 ffl' 9183Abn " 0023:37 ".
"'" es 0129: 12 .., 9191AtIn zs 0028:45 ~,

23381X ze "'" ae 14.4 !l211X as 0033:53 ~ .

"'" " 0122 49 ." """~ " 1)(1;:»:(11 51.1

""" ze ooea.. no 9239AtIn " ...... """.., " 011&.26 ... """~ " 00019: 17 """'" '" 0015:46 11.3 9261Jbn so
,."." 6U

",-, " 0111)1)3 ~. 9281 AtIn " "'''''' ".
Authority for thi, ecncn i. lound in I 81.n IAmende<l1
Sections 4(i) and:lOO of the 2 In 197.47, par agraph (c) is deleted.
Communications Act of 1 !l3 ~ a. 3. g.,o;llon 97.59 i8 amended to read BI
amend..d. lollow.:

7. For furthe r informahon on th.....
rule o;h. ngee. rontao;t !>burtce I DePonl. 1t1.H .--
"...... II) Amalelll" operl'or liO!'l1I1l!1.re
lSea. .. 3ln 48 ..at..... A""""""d 106ll.- 1~ oormaUy valid for a pariod of 110' " y....
(47 USC 1~. JO,lll from th.. dlt.. of inu.11CI' of. n... .
FPM••] e-un"nicauo.... Comm,...ion .-.o(h fied or renewed IiceM".
WilliAnt I. Ttlalrico. Ibl Amal..ur sta lion licen••• a..
s..c"rory, normally uJid for a period of fi .·.. y.....

fro m Ihe dat e of i.."anCI of a n"w.
modifi..d or renew..d lic..., .e. All

Appendix amaleur .tation llcenses, regardlen of

ParI 97 of Cha pIN I of Till.. ~7 of the wh..n iaaued. will e" pire on th.. . ame

Code of f ederal R..gula lion. is amended da te as th.. Jicen.ee·s amal..ur opera lor

as follo w., licenee.
lei A duplicale licen........ ll bear lhe

1"·13 IAm""ded] sa m.. e" plfatlon dale as Ihe licen... for
1.ln 1 91.13. paragra ph !<' l ,. d..l..ted wh,o;h it 18 i dupli<:lle.

I would like to meet other
amateurs who are avid bridge
players. Perhaps we could form
a net and discuss bridge hands,
convent ions, tournaments, and
the possibilities fo r bridge·
playing computer programs
over the air. I am an experienced
tou rnament player, but would
be happy 10 talk to anyone inter
ested.

Ham Help

To calculate successive OSCAR 8 orbits, make a list of the first
orbit number (from the OSCAR 8 chart) and the next thi rteen orbi ts
for that day. list the time 01 the first orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day's
f irst ascending equatorial crossing. Add 26 · for each succeeding
orbit. To fi nd the l ime OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses t he equator. OSCAR 8 will cross the
imaginary San Franc isco-to-Norfolk li ne about 11 mi nutes after
crossing the equato r. Mode A: 145.85-.95 MHz uplink, 29.4-29.50
MHz downlink, beacon at 29.40 MHz. Mode J : 145.90-146.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

Mike Marmer KB8GH
2749 Symphony Way

Dayton OH 45449

I'm a disabled amateur and
could really use some help wi th
the fo llowing:

1. I need someone to use my
aceta te f ilm and their transfers,
lines, etc., to make negatives

lIIeM rule .eo::lion. allO pn",id.. tha t a
cltinae 'n the licenaH" nlm.. or maihna
• ddre" may be .a:omphlhed by
notif)'ing the Commi"ion by lell....

z. Th.. provi.ion w nceming
notilk alion by lelt..r h• • I pparentl y led
10 con ful ion on the part of many
amateur lic..nseea lind has
unnecenarily ino;reaoed the workload of
Ihe Commi"ion·. appl iwtion proc:e..lna
slaff. ),.IUlt lett..r request. for add...."
clt. nse fail 10 specify tba t it i. only the
lieen_'1 ma iling I ddret. whiclt hal
cltanll"L Therefore. the tl la i. required
10 . acer1.l n ....hether or nol!he tt.lion
location h.. Ilso clt. nlf!d. In the
ma jorily of <:I. .... the .lalion location
hu Inde..d cha nged. In such I.i tua tion.
I 97.47 require. a forma l modificalion of
the ltcenee. Therefore. it I. n..ceeeary
that the licensee file lin a pplica tion.

3. In order to elim inat e lh.. ccn fuston
a monlt ama t..ur llcensees ... 10 w hen In
application need be filed. and 10 I......n
th.. burd..n on th.. proce..ing st.a. Ihe
Commiuion it am..nd ing 1191.13 and
97.4710 del ..t.. Ibe provisions oono::emi""
lell..r nolice. H..nceforth. all ..tna teur
ho::en... modilll;aliont mu.1 be requested
by l ubmission of lhe appropna te
.. pplil:8lion form.

4. The Commission It also am ending
197.511 10 provide that modift ed licenae.
will be inued for a five·year term
commend ng on lh.. dal e 01 the
modlfic. lion. Curre ntly. that se<: tiun
pro"id... Iha l modified 1,,:eM..s .ha ll
bear th.. ume .." pira lion da le a, Ih..
hun... beina mod,f,..d.

S. Since lhe amendment. hereIn
ore..red Ire procedural in natur... lh..y
are e"cepted by Seellon 553(b) 01 lh..
AdminlS trl tive Pro<:edLlfe Acl fro", lhe
requirement of prior publtc noticf' and
comment.

6. Accordingly, it i. ordered. errec ti, 'e
!':o"ember 12 . 11179. lh at Pa rt !l7 of the
Commi..ion·. rul... il am..need ao
sho..'n in the App..ndi" a llached herelo

OSCAR Orbits,-;:---:-=c:!
Courtesy o f AMSA T

The listed data tells you the time and place thai 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 lisl of
the first orbit number and the next twelve orbits for that day. List
the lime of the first orbit . Each successive orbit is 115 minutes
later (two hours less five minutes). The chart gives the longitude of
the day's f irst ascending (northbound) equatorial crossi ng. Add
29- for each succeeding orbit When OSCAR is ascending on the
other side of the world from you, it w ill descend over you. To lind
the equatoria l descend ing longitude, subtract 166- from the
ascending longitude. To find the t ime OSCAR 7 passes the North
Pole, add 29 minutes to the time it passes the equator. You should
be able to hear OSCA R 7 when it is within 45 degrees of you . The
easiest way to determ ine if OSCAR Is above the horizon (and thu s
within range) at your location is to take a globe and draw a c irc le
with a radius of 2450 miles (4000 kilometers) from your OTH. Jf
OSCAR passes above that circle, you should be able to hear it. If it
passes right overhead, you should hear it for about 24 minutes
total. OSCAR 7 will pass an imaginary line drawn from San Fran
cisco to Norfo lk about 12 minutes after passing the equator. Add
about a minute lor each 200 miles that you live north of this line. If
OSCAR passes 15· east or west of you , add another minute; at 30 · ,
three minutes; at 45 °, ten minutes. Mode A: 145.85-.95 MHz uplink,
29.4·29.5 MH z down li nk, beacon at 29.502 MH z. Mode B:
432.125-.175 MHz uplink, 145.975-.925 MHz downlink, beacon at
145.972 MHz.

"'OlNer. federal COmmunil:81ion.
Commi..ion.
ACTION: ord..r.

AIMt_ RacIo S41me., Modllfli'lg
Pr~for Notifying the
CommINlon of N.M 8f1d Malik lSI
A~ Changes; MId To GIv'I . 5-
Y Lk..,.. T..-m 10 AI lJcertMI,.....
_ IIAIlr. The Commiuion amended
11 111.13 .nd 111.47 10 d..l..te provi. ion.
whio::h allowed Amlleur 1i0!'l1""'" 10
nolily the Commi"ion of n.m.. and
maihng .ddress o;hangH by lelle,. All
future Ama teur licen. e modifi<:llionl
must be reque. t..d by filing Ih..
appropriale applica tion Icrm. Th..
Commi" ion 01. 0 a mended t 97.59 to
provid e tha t all Amateur llcenees will be
given a fi ve-yea r t..rm
OATU : The ..Ifective da te of the O rder il
November 12, 1979.
,I.OCHtU IIS: f edera l Communi<:dlions
Commi"ion. Wa . h",,, l<>11. D.C. 2:05s.4
f Ofl fUWTHl ll .NI'oorIi ATlON CONTACT:
),.Iaurio;e J. DeI\lnt. Printe Radio
Burelll.j2(2) 25 1 6664
IUPPUMINTAIlY INI'OflIlATlOfrC:

Orde r

Adopted. Septembe r 27. 1979
ReleMed: October 5. 1979.

B}' the CommiSSIon: Commi"lOner
Lee Ibsent.

in m.n..r of amendm..nl of It 97.13.
97.47 and 91.59 of the Conuni. ,ion·1
rul.....

1. Secliona 97.13 and 111.47 of Ih..
Commiuioo'l rule. ...t flJf1b !he
procedurel 10 be followed by a mal..ur
Iicen' H ' who w ish 10 re new or mo(ltfy
their ama teur radio !io;enee. In each
In.lance. lhe requ...t mu.l be made by
.ubmillin~an FCC form 610 lor 6lG-ll in
the l:8se of I club or military reo;reation
slation)10 the Gommi" ion', omc:e in
GeUysbutg. Pennsyluni• . Howner.

OSCAR 8 calculations are sim ilar to those for OSCAR 7, with
some important exceptions. Instead of making 13 orbi ts each day,
OSCAR 8 makes 14 orbits during each 24-hour period. The orbital
period of OSCAR 8 is therefore somewhat shorter: 103 minutes.
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AMPLIFIERS
to-watt Shoes for the IC.S02 WA1 PDY
Amplify Your 6-Meter Fun......•..••..... N4QH

ANTENNAS
A aemoterv-runec Matchbox W4PSJ
How To Bury Coax W4MEA
Mobile Antenna Ingenuity WA8ATE
The Ne X-Match WA6NCX/1
Brew Up a Beam for Two VE3BSM
What About an Ac tive Antenna? .•.•••.... W5JJ
Try a Bi-Loop Antenna. . . • . . . . . . . .. • • . . . W7CJB
Antenna Bonanza for 10 _ W6lVT
An 8-Elemenl , A ll-Driven Vert ical
Beam . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . W1DBM
A vrstt to Antenna Specialists W2NSD/1
Secrets of Guyed Towers WB3BQO
Feed-Horn Mounting Made Easy W86DQT
Sh ortened Antennas for 75 and 80 W4AEO
Bui ld This Simple 220 Yagi. •............ N8AJA
GIANT W ire A ntennas WDBCBJ
The 9-Elemenl Duoband OX
Attention-Getter. ..••...........•• K4FK, N4DG
Here's a "Twist" , K4TWJ
A Fortified 2m Whip W9AMM
Ageless Wonder: the Colli near Beam W l FK
So You Want to Raise a Tower. WA70PX
The Revol utionary Organic Antenna Gadd ie
DDRR Dipole for VH F....••........•.•... W6VX
Compact Beams for 20 or 15 W8HXR
" W eepi ng W illow" Vertical l or 40 WA60YS
Try the Potted J . . . . . . . ... . • . . . . ... .. ... . . S taff
The Irl-Potarfzed V HC Antenna K8UR
The 80 Meter Coax L. AA4AG/DA 1KV
Fo ur Bands on a Bamboo Po le W0VM
Digital Readout Rotator Contro l. K8TMK
The Big Bopper W~VDJ

Center Insulator for your Next Antenna AC5P
The Miserly Mobile PVC Spec ial. AA4RH
The Black Art of Antenna Desig n....•. Reyno lds
Building long Yagis tor UHF W8DMR
Sloppiness Will Get You Nowhere WA5TDT
The Small But M ig hty A rboreal Aerial. K5JRN
What Do You Do When Your
Rotator Dies? W5JJ
The Chicken Delight Beam......••.. ..... KBSD
The W4HCY Antenna System W4HCY
A 3-Band Mast-Mountable Miniquad WA6UHU
Bargains In Remote Antenna Switches.... W5JJ
The Space-Saving Square Vee
Antenna W70JB/6

C8
CB to la-part XVI : a CW conversion W4GBB
C B to la-part XVII : SBE and Pace rigs K3SZN
CB to to-cpart XVIII : several Pll rigs K9PS
CB to 10-part XIX: lafayette SSB
rig s WB0llP/5
CB to t o-e- pa rt XX: convert ing the
Royce I 655 N8AM R
CB to l a-part XXI : the Johnson
Viking 352 WA60YS
External Relay Control for Converted
CBs . ........ ......•........... ......•.. W5JJ

CLOC KS
A Digital Clock wi th Analog Readout. .... W91EA

COMMERCIAL GEAR
Happiness is a WE-BOO _....... .••.. K3JMl
The Vacationer WA2AlT
" I love My Ten-Tee!" WAflJ lH
RAM Scan Your KDK WB2JHN

212

128 Sep
80 Nov

38 Jan
40 Feb
42 Feb
32 Mar
88 Mar
44 Apr
58 Apr

102 Apr

132 Apr
30 Jul
34 Jul
44 Jul
58 Ju l
66 J ul
72 J ul

92 Jul
96 J ul
98 Jul

100 Jul
104 J ul
118 Jul
126 J ul
144 Jul
150 Jul
106 Aug
116 Aug
126 Aug
60 Sep
72 Sep

136 Se p
52 Oct

112 Oct
40 Nov
56 Nov

116 Nov
148 Nov

149 Nov
158 Nov
178 Nov
182 Nov
185 Nov

80 Dec

56 Jan
156 Jan
30 May

60 Jun

72 Nov

82 Nov

140 Nov

138 Dec

28 Jan
29 Feb

120 Feb
26 Mar

The Memorizer Goes to MARS KH6JMU
lOc Mod for the 225 K5XT,WB5SXT
A Better M icoderTM KG6JIF
An Intelligent Scanner lor
the HW·2036 WA9TAH
PTI For Ten-Tee's linear. DA1NFfIAI06AXl
Comfort Mods for the Mark 11. ••• ••• ••• W M HUZ
Who Need s SSB? K8JS
The Heath/Kenwood Connec tion WB5QGI
User Report: the 1C-245 W8YA
Improving the Sabtro nics 2000 N8AMR/4
Cu stomize Your HT144B..............• W2KGV
Charg ing up the WE-800 K7CMS
The Ramsey 2m Amp Kit. N8RK
An Improved Display fo r the
TR·7 4ooA WA6AVJ
The Res istance Substitution
Box WA2SUTlNNNlIZVB
Death-Defying Pl Mods for the
KDK 2015.............•........ . ...... W8GOl
Add Solid-State Braking to the P X WB2DTY
Frosting for the FT·901DM K4TWJ
Mods for the Mark K9E10
little Extras for the Century 21 KN4JJG
A Powerfu l Plus For Your TR-2200A W6RON
Testing the OSI 3600A Frequency
Cou nter .... .. .......•................ WA61TF
A Better Heathkit -cantenna'' WSZG
Maximum Securi ty for the 22S K8KW
The Triton IV Goes QRP W1FK
An lED Display for the HW·2036. . .. . • . WMBZP
CW Fans: Give Superior Se lectivi ty to
your Atlas Rig WB9WWM
FSK Fix l or the 82OS W1 PN
New Rig for 10 FM K4TWJ
Preserve Your sanity w ith this Midland
509 Mod.•.•..................... .... WA6MPG
Touchtoning Your Memorizer AD1B
The TR ·75OQ Goes Inverted . . . . • . . .. . . . WA2JKN
Ready lor the New Repeater
Subband? WA6FWQ
New Product: Swan's Astra 150 SSB
Transceiver WB8BTH
Turn Off Repeater W indbags.•........ WD5HYO
The Memorizer Flies Inverted . . • . . . . . . . . W1WUO

CONSTRUCTION
A So lution to the Home-Brew Housing
Shortage ., .. W 01 Hl
Protect Your Horne-Brew Pa nels VE2BVW
Tools and Techn iques for Wire-
Wrapping weswz
Scrounger's Special: Used Dental
Tools. . . . .. . . ... . . . . . . . ... . . . . . ... • . . WA70YX

CONTROL
The Twofer K3J Ml
Major l eague n Controller K3NCl
Foiling the Mad Kerchunker K5MAT/N5EE
Power Une DXCC (Dista nt Control
Circuit) \oV9CG I
No More Rotary Switches WA2FPT
Another Approach to Repeater
Control W7JSW
A Si mple 2m/10m Crossband Repeater
System K9 EID

COUNTERS
Pro ject Update K20AW

CW
The MINI·MOUSE Key WA6EGY
The Soft Touch Kever WA3PKU
Fi ve-Chip Auto mer... . . .......•.. Bartholomew
This Station Plays Beautiful CW WB9WRE
The Cure for Migraines Harper
Build a CW Memory.... ....•.. . . . .... WA1ZFW
Tricky QSK , .. . . ....•. Blasco
CW with a Nordic Flair K2VJ
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PROM IDer for l onger Callsigns..•....•• W4VGZ
Poor Man's CW Memory.••. . ..•....•• WBORYN
Add-On Keyboard for Your Keyer...•. . ..• K4BZO
The One-Note Pipe Organ. . . . .• ... _. .. W B7CMZ
In Quest of Perfect Break-In... • • • • . .. . W B7CMZ
The Double-Sawbuck QRM
Ann ihilator . . • • . . . • . . . . . • . . . . • . . . . • . . WASQAP
Son of Keycoder. _... . • . . . . • • . . . . • . . . . • W4RNl
The Further Adventures of Keycocler. _.... AD9K

DIGITAL
An a-art DPDT Dig ita l Swi tch W 1SNN

GADGETS
Explore the World of VlF _..•. _ W3QVZ
The S.H.A.F.T KSCW
Bui ld a $10 Digital Thermometer McClellan
Aoam-tz Revisi ted N8AMR/4
Two Meter Tone Alert _. WA3ENK
Sneaky Car Security System...• WB8SWHIW8Vl
Oh, My Poor Quad!. _...• _•. . . _•...••....• K2Cl
Don 't Get Burgled !. . ...••...•....•.... Fletcher
Batteries Dead? .. . . _•....•....•.. ..••... Staff
A $5 Phone Patch.... . . • • •. ... . . . ... .. WA6RJK
The Fllcher Foller Revis ited. . . . . , • . . . . .•• . Davis
An Audio Morse Memory.. ...• . ...•. . WB6WQN
Car Battery Charger. ... _.. . _•....•.... W1QWZ
Immortality for Vacuum Tubes? . _ K5KXM
The Hot Mugger X1.•••.... ....••.. ... WB90ZE
Universal Alarm Circuit. . . . . . . . • • . . . . • . . . . Staff
A Speedy Spinner Mod W2RZJ
A Variable Bandpass Active Fi lter W3KBM
Help fo r the Heennc-rrncelred W4VRV
Tales o f Speech Processing. . . . . . . . • • . WA4JHS
Wire-Wrap on a Budget. .... _..... _.. . • • K4lPQ
Make life Easier..••. ..••.. ..••...••.. W4COO
A tow-ccet Circu it Board Holder.•.. . .•.. Steele
Turn Signal Timeout. .•... . ...... . . ...• K10TW
How to Toot Your Own Horn WA4ClG
Inexpensive Scope Tuner VE7CGK
Protect Yourself wi th a GFI WA6PEC
Three Baluns for a Buck.......•...•.... W6SJQ
The Big Blinker.... ........•....•. ....•.. A05X
Morse Converter for DMMs. . . . . • . . . . WA6AXE13
A Three-Dig it Timer for TIL Illiterates K3VTQ
A Versatile, Variable Active Fil ter WA8HEB
Build a $5 Coax Switch W8HXR
The Induction Relay: Sen-Powered
Switch ing .. ...• _ _. . . • . ... _..• K6DZY

HISTORY
The W7GAQ Key Collect ion. . . . . . . . . • . . . K7NZA
The History of Ham Radio-part VIII. W9C1
" The Voice of Wolf Creek" W6CK
The History of Ham Radio- part IX , . W9CI
The History of Ham Radio-part X.•. . ...•. W9C1

HUMOR
OX Fantasy. . . . . .. ... .. . ..... • • , VE3Fl E
Chamber of Horrors WB6WFI/l B
Einstein Was Wrong!. Phenix
Hamdom's Evangeli ca l Crusade. . • ... . W88TCC
First l ook at latest Radio laws...•... .. KB5AD

Ie
Experimenting with Tones. .. . • . •. . . . . . . W2FPP
A Single IC Time Machine K6$K
Experimenter's Corner: The MM 5369N. • . . Patten

00
Design-a-Notcher .. . ...•.. ..••..... .. WA4HUU
The Cosmac Connection: Part 1 VE3CWY
Noise Br idge Basics N6RY
The Morse Master.. . ...... . . . .••. . . .. WB9TNW
An 8080 Repeater Control System-
part I. .... _. . . . . . . . • . . . . • . . . . . • . . . . • _.... N31C
The Cosmac Connection; Part 2..•. _.. . VE3CWY
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l earn ing the Code. • . . . . . • . . . • • . . . . • . . . . Waldie 110 Feb
Books tor Beginners....••....•....•.. WA7NEV 116 Feb
An 8080 Repeater Control System-
part 11. .. . . . .. . .... . . . . . . . . •. . . ... . . . .. . . N31C 100 Mar
Try a l og Periodic Antenna WA1ZAC 110 Mar
The Micro Magic Pi Designer Boelke 114 Mar
Winning the QSO Name Game.....•. WA3MWM 118 Mar
An 8080 Repeater Control System-
part III.. ....•.. ...••. ... .....• . ..•••.. ..• N31C 82 Apr
The Micro Duper. _. . • • . • .... . WB2MIC,WA2RZR 96 Apr
An 8080 Disassembler.. . . ...• , • . ....... RaSkin 98 Apr
An 8080 Repeater Control System-
part IV N31C 72 May
RnY Transcelve tor the
KIM-1 WB8VQD,WB3GCP 78 May
Keyboard Konvenience. .••. ..••. . .•.. WA7NEV 86 May
DXCC In One Sitting. • • . . .. • . . . • WA4FYZ,N2CR 88 May
Now You Can Possess Instant
Recall. . ...... ... . ....... . .•.. WB5UTJIN5AUX 86 Jun
cetcu-r np lutz 92 Jun
Microcomputer RnY a Software TU N1AW 78 Jul
Baudot Hard Copy For Your SWTPC K4HBG 84 Jul
Computerize That Maillng
list. WB5UTJ/N5AUX 78 Aug
Build the KIM Keyer....•. ..••....••...••.. KOEI 80 5ep
No More TRS-80 Cassette
Woes WA9PUL,K9POX 96 Sep
The Mlcrosizer: Computerized Frequency
COntrol. •. ...••. . ..•.. ...•....• ... N4ES,W4BF 74 Oct
My TR&8Q Is Here .•• Now What? . . . . . W3KBM 96 Dec
Teaching Your Micro to Count •.....•.... K6EW 104 Dec
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Diodes of the Dead K5JNR 44 Jan
Take the Pledge. • • . . . . . . . . . . . . . . . • . . . . . K3MPJ i 86 Jan
One Step Further. ..•••. . . _. . • . • ... . . • . ... Staff ' 124 Jan
High Seas Adventure-ham style-
part IV......•••....••....•....•....••. WA6FEI 184 Jan
A Touch of Class.. . • . . ... _.... _... . • . WA4CUD 39 Feb
The 2 Meter ECM Caper... . . • .. . . . . . . . . . W2JTP 118 Feb
The last DXpedition K3FDl 142 Feb
The Amazing Active Attenuator VE2BVW 146 Feb
Reaching for the Top. ...•....•....••..... N1 Pl 46 Mar
Keyboard serializat ion.•...•.....•.....• Bosen 90 Mar
New Coax Cable Designations.. _ W5JJ 112 Mar
On the Razor's Edge....•...••.. ..••.. . W5WYf1 122 Mar
lightning! .. ...•.....•........ .... .... W8HXR 104 Apr
House Hunting fo r Hams WB9URA 150 Apr
At l ast! A Really Simple Speech
Processor...•.. ...•... ..••.... W9UT,WB90EC 64 Jun
New life for Tube-Type Dippers.....•.... K4UA 66 Jun
You Can Watch Those Secret TV
Channels.••. . ...•• . ...•. . ..•. ... KOJB, K/lFQA 32 Aug
Blueprint lor Biofeedback
Exper imentat ion WD5BNl 42 Sep
The Amazing Audio Elixir N6WA 116 Sep
Confessions of a Teenage HFer. Peter 122 Sep
Extremely Low Frequency Radiation: Cause
tor Worry? .... . . ..••.. . . ...•.. . ..... WB2NEl 34 Oct
Freedom Fighters on Forty.•....••. ....•• KA5M 108 Oct
The MARC Success Story.....•.....••... K9EID 64 Nov
Exploring Uncle Sam's Bookstore... • • •WB3DRF 84 Nov
Audio Booster fo r Mil-Surp lus
Receivers Mcctenen 50 Dec
Ham Radio Marriage Manual. .•.. . ..•. WB5YVE 76 Dec
Muff in Fan Man ia!. •..... .....• .. ... WA6N CXl1 88 Dec
Operation Santa !. WD8lPN 118 Dec
Do-It ·Yourself Carrying Case tor
Wilson HTs..••... ........•....•. . ..... K2GMZ 160 Dec
Rack 'Em Up , VE2BVW 172 Dec

MOBilE/PORTABLE
Ignition Noise and 2m FM. _••.. ....•. W3QG 94 Mar
Power Up lor Mobile Operation...•... . WB9SKX 146 Jun
Tennamatlc: An Auto-Tuning Mobile Antenna
System .. . . . . . .. . .. • . . . . .. .. . . .... . . . W6TWW 132 Jul
Get a Piece of The Rock W9JVF/ZB2C2 136 Oct

OPERATING
SOS! Ship in Trouble. . . . ... • . • . . . • . . . . . W1BNN 132 Jan
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Minicontests Stocking,W0VM 138 Jan
Alaskan Adventure. . , WB5WDG 140 Feb
Legalized ASCII ! The Quad·S System!. W2FJT 80 Mar
Disaster Preparedness , .. N4AL 74 Apr
The nxer's Secret Weapon , W6BKY 64 May
You Ought To Be in Pictures , .. , , , , , , K4TWJ 68 Jun
Where Have All the kHz Gone? " .", W8GI 96 Jun
Vodka Amongst the Penguins , ,.", W1 FK 126 Jun
A Close Encounter With Voyager I. K6PGX 70 Jul
Marine-Band Act ivit y, . , WA2KBZ 154 Jul
Hit the Panic Button!. . , AA6C 94 Aug
Beams vs . Ltnears: Which Should You Buy
Fir st? , ., N40E 156 Nov
A No-Nonsense Opera t ing Table Anderson 186 Nov
Are Repeaters Ripping Us Off? , , .. , . , , , KB2JN 92 Dec

OSCAR
Autotrak II. , , .. , W9CGI 62 Jan
Has Anyone Seen OSCAR 7? Mayse 122 Apr

POWER SUPPLIES
Try A Little KISS.. , . , , , , . , , , K8AO 58 Jan
The AII·Wrong Power Supply WA3EEC 32 Feb
c uetom-nesrqneo Power Supplies , K2GEJ 34 Feb
Power x 2 Mil ler 61 Feb
Power Ptusl . W6YUY 42 Mar
A New Approach To Nrcao Care W0LM 119 Mar
r nckre-c ost Tr ickle Charger , , . W5JJ 163 Mar
12 Vol ts, SAmps, 3 Terminals.. , WA4FYZ 120 Apr
A Junk-Box HT Charger. , WB9JLY 76 Jun
Simp le ouat-vottaqe Supply , W4VGZ 44 Aug
The Many-Talented 723 WBlllSKX 68 Aug
More Power to y ou.......• , K9MLD 90 Aug
Build a Simple HT Charger..• , , W6SMJ 152 Dec
Gadzooks! A Variable 0-260 V Ac
Supply ,., WB&JCOILU1AKO 174 Dec

RECEIVERS
Building an Economy Receiver ,' WB4NEX 46 Jan
Dual-Band Smokey Detector.. , , W1SNN 48 May
Add Digi tal Display for $50 K41QJ 28 Jun
Hlctr. Pertormance Receiver Add-Ons W5DA 32 Ju n

RTTY
The ST·5 Plus , , K50Y 50 Jan
Digital Rny Is Simpl e , , , , , , , , , , WB5NYX 84 Jan
A Rock-Sol id AFSK Osci ll ator, , , , . , , . . WB4MBL 52 Feb
Simple Rny IDer. G3MEJ 60 Apr
Double-Duty Decoder Projec t. , •. WA1UFE/5 152 Dec

SATELLITE-OTH ER THAN OSCAR
Attent ion, Satell ite w etcners t. WB8DOT 66 Feb
The Satellite TV Primer. ", W5KHT 120 Nov
Low-Cost Receiver for Satellite TV, , , , , , , , . N6TX 38 Dec
Variab le Tuning for WEFAX Receivers. . . . . N6TX 70 Dec

Barga in Zener Classif ier. WD8AAM
Build a Wide-Range Rf Resistance
Bridge , , K4KI
It's a Wattmeter It's an Swr Bridge .
It' s SwatlmeterL , , , , , , K4LBY
Something New: the MVM Ogushwitz
Sound for the CMOS Logic Probe WB9PHM
" Hey! That Sounds Like
.01 uF! " , W4KIX,W4RYY
Build this 550 Min i-COunter. McClellan

THEORY
Hooray for LC Filters]. .... , , , , , , , , , . Ocusnwttz
Electronics Education by Mail Order. ., . .. N6UE
Hme-Dcmatn Rellectometry. . "",."." . Staff
The Hardhearted Rf Detector.. , , N4ES
Impedance and Other Ogres Staff
The Act ive Filter Cookbook VE2BVW
Exorc ise Those Unwanted Frequencies Staff
The 10-GHz Cookbook K610L
Tips for VOM Users . , , , , .. , , , , Staff
How Do You Use ICs?-
part XI. , , , , , WA2SUT/NNNlllZVB
Modern So lid-State Equipment Design : A
Better Way W4RNL
Beware o f the Dreaded Phantom
Ground , , , , .. WA2SUT/NNNliZVB
What the Hell is a Decibel? ....•...... WA5EBB
How to Home-Brew Your Own Crystal
Fillers , , , , , , , .. Stall
Analog Telemetry Techniques , , , , , K41PV
Working with FETs-
part I. ", WA2SUT/NNN0ZVB
Want to Upgrade? Take a Tip from a Ham
Who Did !. KB6FC
A Microwave Primer W1SNN
Working with FETs-part 11. . WA2SUT/NNN0ZVB
License Upgrad ing -A Plan of
Attack "", ." ", WB2RVA
Working with Transistors WA2SUT/NNNI2IZVB
All About Ground Rods, , Stall

TQUCHTONE
Tone Decoder Improvements. ,. , WA 1LMV
One-Chip Tone Decod ing WBIJVGI
A Sensible CMOS n Decoder. N6WA
DTMFR for your Repeater" " ", K4ALS

TRANSCEIVERS
Proper FM Transce iver Ad justment.. . ,. VE3AVY
The Incredible Shrinking Transceiver. .. , K4DHC

TRANSMlnERS
Yes, You Can Build this Synthesizer. WB2BWJ
A Fresh Start for your Old Tx KE4Y
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SSTV
Computeri zed Slow Scan ... Revisited K6AEP 90 Nov
Come On In-The Viewing Is Fine K4TWJ 168 Dec

VHF
Synthesize Your Ash Tray WB9VWM
How to Nab a Jammer , ...•... . . . WBIJCMC
Easy-to-Build 220 Transverter WA7SPR
Introducing the 2ml220 Connection WB4HXE
An Inflation Fighter for 220. . . . . , , , WA3HWG

SURPLUS
Trends in Surplus " WA2SUTINNN0ZVB

TEST GEAR
The Italian Freq Generator K7YZZ
Are Your Op Amps Opping? , , W3KBM
Pulsar Plus.. , , VE2BVW
A Selt-Contatned, FUlly-Automated, Transistor-
ized Fuse Tester" " " G3TAI
Bui ld An Economy Zener Checker W4RBL
Build the Mini-Probe......•.... . .......•. Rister
Build a Hybrid Capacity Meter WA4HUU
Compact Continuity Tester. Miller
uttra-Slmote CMOS Log ic Probe WB9PHM
Antenna Tuning Joy Revisited , W9CGI
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!Ham Help
I need a manual for a Heathkit

model IM·32 VTVM. I will gladly
reimburse reasonable dupncat
ing and ma iling expenses, or I
will duplicate on receipt and
send back by return mail .
Thanks.

lawrence Young W1YVW
54 Samuel Ave,

Pawtucket RI 02860

64 Feb
80 Feb

142 Oct
48 Nov
54 Nov

I have a Pride HFL-125
Bilinear Amplifier and I need a
schematic and information on
the finals. Specifically, what
replacement numbers could I
use? I will pay for the postage
and copy. Thank you .

Fritz Zingel KA2FCG
341 72nd St., Apt. 8

North Bergen NJ 07047
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RF Speech Processors for Drake TR-7, TR-4s. T-4Xs

Sherwood Engineering Inc.
1268 South Ogden St .
Denver . Colo. 80210 ..... S125

(303) 722-2257
Money back if not saueueo

A<l<l 53 per ...-de< ""-rtg;S1Il _

"""'"

~N!,!EW! RF CLIPPERSSpecial 8-po1e If "'Ystal f il_ing. 10110...... by highly ·
ef l&etiva act iva hard limiting : the k.... to inl.lligibility aod
talkpower. TR·7 p<0C6IIUf pro¥ideo room lor an addi tional
• hWfY lil1.... All toIid _ pin-diode rwi1Ctling. TR·7.
TR..- Wlits '-tu.. selectable 16-pole ......... Model 7-51'
for TR·7: $265.00. Model 4-SP for T""X : $285.00.
TR"" unit .....W>Ie ..: a !Mer cWte.

Comp8flion to al>ova un its , bUI good belW""", eny mike
end fig. Can red".,. dil1onion . impfOYe Cfispnall. intel ·
ligibility . Eeli ty -edjusuble single control la ilors I>ol h high
.-.d low I~ t o optimize <eoponM 0 1 any miero
phone. Contai... in /out. gain , ......hntion conl<Ois .
Model SE·1 : $66.00.

Mike Equalizer Pre-Processor
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1l_11i -.o il
1111.[ '-il
U.IlU _ 1l.

RlGULAnD l'OWt.I sum,
± I ZV. 6 "mp, or c..n be conn«l~ In "",' ''110.1lot 11V 1Z
""'p. Vo lt"g" .clus'''ble I(). I4'1 , Regul ..tlon .0 I 'lIo, 5" x
S '·. 16", SHpr . WT. l)' . l'll la , BO,OO .... .

IIV.' __ ADfUSTAIU. 10-1 "" c....._ limited , SHORT
I'ROTKTtO.O.V. I'ROTtCTION. 5".5-' • 9" , s-er . wr.
IS ' 1'R1Ct, U O,OO "'"

1206 S. Napa Street . Philadelphia PA 19 146

PLNN"', RESIDENT rUASE .0.00 6'lO SALlS TAX. All PRlct.S
ARE r.o e OUR WARUiOUSE . ['HILA .• PA . All f\oI£R CHAN.
0lSE. ACCURAn AS TO OlSCIlIPTION TO THE IlEST or OUR
KNOWL.lOGl. YOU!. I'URCHA5l MONEY Rm.NXD If NOT
Y,TlSfltD , MIN. 0RDlR S 10,00.

THE FIRST CHOICE IN

REPEATER CONTROL
The Power and Flexibility of Microprocessor Technology

AUTOPATCH, REVERSE PATCH, SMART 10, ACCESS CO DE
MUTING, MORSE CODE ANNOUNCEMENT S, fLEXIBLE
FUNCTION TIMEOUT, COU RTES Y TONE, LIN KING,
CONTROL OP_ FUN CTIONS, TWELV E USER FUNCTIO NS,
... AND MUCH MORE.

Call or writ e for s peci fico tio"s:

MICRO CONTROL SPECIALTIES (617) 372-3442
..- M69 23 ELM PARK GROVELAND, MA. 01 8 34

95

CALL TOLL FREE .•. 800·647·1800

2201240 VAC with optional AC adapter. 6x2x3 in.
Ofder from MFJ and l ry it - no obligation. I!

not delighted. retom it within 30 days for refund
(less shippmgl· One yell limited warranty by MFJ.

DnIef loclay. call toll l ree 80064 7-1800, Charge
VISA. Me or mail check. mooey order for 529.95
prus 53.00 shipping/handling lor MFJ·101 .

OOn'l wait any long,r 10 enrOY ue convenience
of readmg GMT time directly,

call 601·323·5869 for technical information. or·
derrrepae status. Also call 601 ·323·5869 oolside
ccenren tar USA and in Mississippi. ..... MS2

MFJ ENTERPRISES, INC•
BOX 494, MISSISSIPPI STATE, MS 39762

The MFJ·101 Is a new all solid state 24 hour
digilal clock. Just set if to GMT and forget aneut
converting to GMT.

P1eannl b1u, .6 inch digit s (like TS·820Sl are
easy-on-eyes and bfight enough 10 see clear
across your room.

10 tim,r alerts you every 9 minutes after you
tap 100doze bullon.

set alarm 10 remind you 01 SKEO or simply to
wake you up in morning, Has alarm on indicator.

Fi sl/siow set bullons make selling time and
alarm simple.

Lock function prevents misselling lime/alarm.
[)gits nasn il power is interrupted. RU9ged black
plastic case. Brush aluminum frool/top panel.

UL , pproved. 110 VAC. 50/60 HZ switch lor
USA, Europe, Japan and other countries. Use

NEW MFJ SOLID STATE

24 HOUR DIGITAL CLOCK
Eliminate converting to GMT. Pleasant BLUE easy-on-eyes
display. Bright .6 inch digits. ID timer. Alarm, snooze, lock
functions. Power out, alarm on indicators. Assembled.

Pleasant Blue Display
is easy·on·eyes.
B,lght . 8 inch digit•.

Bullt·ln ID timer,
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Social Events
Listings in this column are

provided free of charge on a
space-avaJfable basis . The
fo llowing info rmation should be
included in every announce
ment: sponsor, event, date,
time, place, city, s ta te, admis
sion charge (if any). fea tures,
tetk-in frequenc ies, and the
name of whom to contact for
further in fo rmation. Announce
ments must be received two
months prior to the month in
which the event takes place.

HAZEL PARK MI
DEC2

The Hazel Park Amateur
Radio Club will hold its 14th an
nual swap & shop on December
2, 1979, from 8:00 am to 2:00 pm,
at the Hazel Park High School,
Hazel Park, Michigan. AdmIs
stcn is $1.00 at the door, and
main prize tickets are also
$1 .00. There will be lood, plenty
of free parking, and door prizes.
Featured w ill be computer dem
onstrations of the Apple II, PET,
TR8-80, and more. Talk-in on .52
simplex. For information, send
an SASE 10 the Hazel Park Ama
teur Rad i o Club, Robert
Num er lc k W B8ZPN, 23737
Couzens, Hazel Park MI 48030.

LORAIN OH
DEC 8

The Northern Ohio Amateur
Radio Society will ho ld its an·
nual Christmas banquet on Bat
urday, December 8, 1979, at
Gargus Hall , Lorain , Ohio. There
will be many excellent door
prizes and an RCA TV, Regency
scanner, and liquor prizes will
be given away at a benefit raffle
(tickets are $1 .00). Tickets for
the banquet are $9.00 and avail 
ab le on an ecvanceo-aate-omy
basis. The deadline Is Decem
ber6,1979.Talk-in on 146.101.70.
For tickets and complete
details, send check or money
order to NOARS, PO Box 354,
Lorain OH 44052.

SOUTH BEND IN
JAN 6

A hamlest swap & shop will
be held on January 6, 1980, at
New Cen tury center. on US 31
by the river, South Bend , In
diana. Tables are $3.00 eac h.
Food service, automobi le muse
um, and art center are in the
same building as the hamlest.
Ta lk -i n on 146 .52/.52 , .131
.73, .341.94, 147.991.39, .87/.27,
and .69/.09. For Information,
write the Repeater Valley Ham
fest commi ttee, Wayne Werts
K91XU, 1889 Riverside Dri ve,
South Bend IN 46616, or phone
(219)-233-5307.
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RICHMOND VA
JAN 13

The Richmond Prosttest III,
sponsored by the Richmond
Amateur Telecommunications
Soc iety, will be held Sunday,
January 13, 1980, at the Bon Air
Community Center. There will
be a home-brew contest with
four awards: most original idea,
best electrical work, best me
chanical work, and most deserv
ing work, and pr izes. FCC ex
ams start 10:00 am and corn
pleted Form 61 0s must be re
ce ived in the Norfo lk Office of
the FCC at 870 North Mil it ary
Highway, Ba nk of Virginia
Bldg., Norfolk VA 23502, no later
than January 9th. Admiss ion is
$3.00, Indoor f lea market tables
are $3.00, and tallgaters are
$2.00. Talk-in on .281.88 and
.341.94. For further information,
contact the Richmond Amateur
Telecommunications Society,
PO Box 1070, Richmond VA
23208.

SHARON PA
JAN 19

The t h ird annual Mercer
County Amateur Radio Club
seminar will be held at the Holi 
day Inn, West Middlesex, Penn
sylvania, off 1-80, from 9:00 am
to 5:00 pm. Come to hear speak
ers on your favor ite amateur
radio topics. Advance admis
sion is $2.00. There will be door
prizes. For further details, write
K3LA, PO Box 673, Sharon PA
16146.

ARLINGTON HEIGHTS IL
JAN 27

The Wheaton Community
Radio Amateur Club will hold Its
Wheaton Hamfest Port ab le
Nine on Sunday, January 27,
1980, at the Arlington Park Expo
Center, Arlington Heights Race
Track, Arlington Heights, il
linois. Doors wtll open at 8:00
am sharp! 300 free flea market
tables will be available, plus 100
commerc ial booths. There will
also be hourly door prizes. Tick
ets are $3.00 at the door and
$2.00 in advance. For Informa
lion, send an SASE to WCRA,
Box OSlo Wheaton IL 60187.

LIVONIA MI
FEB 17

The livonia Amateur Radio
Club will hold its 10th anniver
sary Swap 'n Shop on Sunday,
February 17,1980, from 8:00 am
to 4:00 pm, at the Churchill High
Schoo l , Livonia, Michigan.
There will be plenty of tables,
door pri zes, refreshments, and
free park ing available , plus re
served table space of t z-tcct
minimum. Talk-In on 148.52. For
further information, send an

SASE to Nell Coffin WABGWlo
clo Livonia Amateur Radio Club,
PO Box 211 1, livonia MI 481 50.

DAVENPORT IA
FEB 24

The Davenport Radio Ama
teur Club will hold its ninth an
nual hamfest on Sunday, Febru
ary 24, 1980, from 8:00 am to
4:00 pm, at the Davenport
Mason ic Temple, Highway 61
(Brady Street) and 7th Street,
Davenport, iowa. Tickets are
$2.00 in advance; $3.00 at the
door. Tables are $3.00 each, no
limit, wi th a $2.00 additional
charge for ac electrical hook
up. Talk-in on 146.281.88 W~BXR
repeater. Advance t ickets can
be purchased by writ ing to club
t reasu rer Clarence Wi lson
WAQOEW, 1357 W. 36th Street,
Davenport IA 52806.

LANCASTER PA
FEB 24

The Lan caster Hamfest will
be held on February 24, 1980, at
the Guernsey Pavil ion, located
at the Intersection of Rtes. 30
and 896, east of Lancaster,
Pennsylvania. Genera l admis
sion is $3.00, except children
and XYLs. Doors will open at
8:00 am. All ins ide spaces are
avai lable by advance registra
tion only and are $3.00 each for
an a-toot space, which Includes
a table. There will be free tail
gat ing in a specified area out
side, if the weather permits.
There will be a two-hou r Dutch
Country tour by an advance reg
istration of $4.00. Food will be
served at the hamlest. Also,
there are excellent restauran ts
and accommodations in the
area. Ta lk-In on .01/.61. For in 
formation, write Sercom, Box
6082, Rohrerstown PA 17603.

STERLING IL
MAR9

The Sterling-Rock Falls Ama
teur Radi o Society will ho ld its
20th annual namtest on Sun
day, March 9, 1980, at the Ster
ling High School fie ld house,
1608 41h Ave., Sterling, Illino is.
Advance t ickets are $1 .50; door
tickets are $2.00. Over $2,000
worth of prizes will be given
away. A large indoor f lea market
will be restricted to radio and
electronic items only. There wi ll
be plen ty of free parking, lots of
bargains, and plenty of good
food . Talk-in on .251. 85
(WR9AER). For tickets , wri te
Don Van Sant WA9PBS, 1104
5th Avenue, Rock Fall s IL 61 071 .

VERO BEACH Fl
MAR 1>16

The Treasure Coast Hamfest
w ill be held on March 15-16,
1980, at the Vero Beach Com
munity Center, Vero Beach ,
Florida. Featured will be prizes,
draw ings, and a OCWA lun
cheon. Admission is $3.00 per
family in advance; $3.50 at the
door. Talk-in on 146.131.73,

146.041.64, and 222.341223.94.
For information, write PO Box
3088, Vero Beach FL 32960.

FORT WALTON BEACH FL
MAR 22-23

The Playgro und Amateur
Radio Club will hold its 10th an
niversary swapfest on Saturday
and Sunday, March 22-23, 1980,
from 8:00 am to 4:00 ern each
day, at Ihe Okaloosa County
Sh r ine Fairgro u nd s , Fo r t
Walton Beach, Florida.

TIMONIUM MD
MAR 30

The Bal timore Amateur Radio
Club will ho ld its greater Balti
more Hamboree and computer
fest on March 30, 1980, at the
Maryland State Fairgrounds,
just off 1-83, 2 miles North of
1·695, Timonium, Maryland.
There will be plenty of space for
dealers, displays, tables, and
commerc ial exhibit s. Spec ial
events, lectures, and demon
strations will be held. Food ser
vice will be provided. There will
be acres of space for tailgate
sales. Door prizes will be award
ed throughout the day. Admis·
sion is $3.00 and tables are
$5.00. Talk-in on Ihe BARC re
pealers , 146 .071.67 and
146.34/.94. For additional infor
mation, tickets , and space
reservations, please write to
Joseph A. t ccnte. Jr., 2136 Pine
vanev Drive, Timonium MD
21093, or for a recorded mes
sage, dial (301)-HAM-TAlK.

ST_ CLAIR SHORES MI
APR13

The South Eastern Michigan
Amateur Radio Association will
hold its 22nd annual hamfest on
April 13, 1980, from 8:00 am to
3:00 pm at South Lake High
SChool, 21900 E. Nine Mile Road
(at Mack Ave.), S1. Clair Shores,
Mich igan.

ST, LOUIS MO
MAY 24-25

The AARL Midwest and Cen
tral Divis ions will hold their
amateur radio and computer
hobbyist convention on May
24·25, 1980, at the Cervantes
Convention Center, S1. Louis,
Missour I. Featured w ill be
prominent speakers, in forma
tion forums, equipment dis
plays and demonstrat ions, and
an indoor flea-market sale. Fr i
day night, May 23rd, will be
" Amat eur Rad io Night" at
Busch Memori a l St adi u m,
where the S1. Louis Cardinals
will play the San Diego Padres.
On Saturday night, May 24th,
the convention banquet and
dance will be held on the river
boat Admiral. On Memorial Day,
May 26th, there will be an all 
day visit to Six Flags Over Mid
America. For more information,
w r ite to Gateway Amateur
Radio Association, tnc., Box 68,
Marissa IL 62257.
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ELECTRONICS SUPPLY, INC.

1508 McKINNEY. HOUSTON. TeXAS 77002

7131658-0268

.... P41

T VC·1B CONVE RTER tunes 420
mhz down to ch 2 or 3 •. $49.50 p pd

T XA5 EXC ITER .••••• $69 p pd

PAS 10 WA TT LIN EAR • • $79 p pd

FMAS Audio S ubCll rr i.r • $24 .50 ppd

A LL IN ONE BOX
r e-t Transminer/Conv
Plug in cemera, an t, mit and you ara
on the air .••.• •.... 5399 ppd

Call 213-447·4565 5.6 pm

HITA CHI HV -62 T V CAMERA
High perlonnanee cloMd circu it
c:eme<1I just right fo' ' N . w ith lens
•.•••.. .••••••.. 5239 ppd

PUT YOU R OWN SYSTEM TOGETHER

SEND FOR OUR CATALOG , WE HAVE IT A LL
Modu les fo r the b u ilder, complate un its for the oPt'r'tor e nten nas,
color e.m, ras, r. peate." preamps. lin. arl, Yidto ider and clock,
.nd more. 19 yea" in ATV.

~
--- P.C. ELECl nvNICS [B- -
~ Maryann 2522 PAXSON Tom
~ WB6YSS ARCADIA. CA 91006 W60FlG

WHY GET ON FAST SCAN ATV1
• You tan send bl'Ollldeftt quality " ideo of home maYin. \/~

tapel, co mpl,lter~ft. tlC••t 8 COlt l~t i, l_ than s1 oK*n.
• R..lIy improves public Mrvice communieat ions lor PlI,Mles.

RACES. CAP search.., .....th ... wa tch ,ll1c.
• OX i, abou t the 58me as 2 m'I"' li mple~ - 15 t o 100 mil, •.

S·F AMATEUR RADIO SERVICES
4384 KEYSTONE AVENUE . CULVER CITY, CALIF. 90230 _ PHONE (213) B37·470 *"

t AI Gordon
1726 Spreckels Lane

Redondo Beach CA 90278

I w o uld l ike to cont ac t
amateurs in the Chicago area
who are experimenting with
MOS microwave TV.

Steve Martin WA9MQF
178 TraUwood lane

Northbrook IL 60062

I'm looking for a Heathk it
HW-20 z-meter AM transceiver
(the Pawnee) in working condi
tion.

... at last . . .
your shack organized!

A beautiful piece of lumiture - your XYL wi1lloyeltl

.149.95 S·F RADIO DESK
Deluxe· Ready 10 Assemble
Designed with angled rear shelf to r you r
view ing comtort and ease ot ope ration.

FINISHES; Walnut or Teak Slain.
Also available in Unfin ished Birch , $134.9 5

Add ,tlORll l lnIOl'lmOl,on on Req,-,"t.

ChKkl. Money Orde~. BankAme.i(:a-el
and MaSlet Charge Accepted

F.o,e, Culver City, (In Calif. Add 6% Sales Tax.)
~ '"

along for a private collect ion my
son and I are start ing.

Joseph R. Ko vac W31VG
705 W. 12th Street
Hazleton PA 18201

I need a schemat ic and/or op
erating manual for a Utica 650
e-meter transceiver and a sche
matic for a Ut ica V650 vto. I wil l
pay a reasonable price or can
copy and return if necessary.

John W. Daugherty WB8DEG
7500 N. Oliver

Tucson AZ 85704

fi nd an Eico 722 via and an Eico
730 modulator, preferably with
documentation.

Peler A. Bergman KAICRX
114 NW 6th Street

Rochester MN 55901

Anyone not wanting to keep
the postage stamps from OX
OSL enve lopes can send them

Ham Help

If you have a
serious problem

with a ham firm, send
them a letter with an

lhe facts in detai l, plain·
ly and simply .. , and

send a copy to Way....
Gleen W2NSDil , clo 13

MAGAZINE. 73 protects i ts
readers more than any o ther

magaz ine.

I am in need of schematics,
o peration manuals , servic e
manuals, etc., lor a Knight T-60
tran smitter and a l afayelle
99-2501 vto. I wou ld also li ke 10

We are interested in contact
ing amateurs who are Oral
Roberts Partners.
Amateur Radio Outreach Club

Oral Roberts University
Box 2564

Tul sa OK 74171
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Corrections

New Products

Several minor errors crept in
to my article, ~Add Digital Dis
play for $50," which appeared in
the June, 1979, issue of 73.

In column two of page 28,
5445 kHz should read 5455 kHz
(twice), and 4995 kHz should be
4955 kHz.

The crys tal frequency in Fig.
1 should be 5455 kHz.

from page 34

frequencies (± 75 Hz). A minor
annoyance here is that these
two controls do not possess a
detent or c lick-stop to indicate
when they are in the neutral
posit ion . Both co ntrols are
always act ive and cannot be
switched o ff.

Instead o f the usua l rf gain
po t, the Astro 150 has an i-f ga in
control. When receiving strong
signals, reducing the i-t gain
eliminates much of the normal
background noise . The proper
use of this control can substan
t ia ll y reduce the fa t igue that
sets in after several hours o f
li stening.

The trent-pane! meter does
double duty as a conventional
s -meter and as a power output
meter. In the transmit mode, it
fun cti ons as a oeek-readfne
wattmeter . It is accurately
calibrated at the factory.

There are a host of other con
tro ls and adjustments which are
accessed either through small
holes in the transceiver 's side
panels or by rem oving the top
and bottom covers. There are
separate adjustments for VOX
and CW delay (when semr
break-in is used), VOX gain,
VOX antitrip , s idetone level ,
S- m e t er c ali b ra tion, AG C
thresh o ld , and microphone
scan rate.

On the Air
Getting the Astro 150 out o f

the box and on the air i s a uve
minute job. it's simply a matter
o f plugging in the power supply,
speaker, and mlc cables, at 
taching the antenna of your
choice, and flipping on the
power supply and transceiver
power switches.

When you fi rst apply power ,
the speaker is quiet for 10·15
seconds, while the PLLs lock
o n. The frequency display
places a decimal point after
each digit while this is going on
so you'l l know what's happen
ing. When the decimal points
blink all, the speaker springs to

".

The "5" or "9~ swi tch pest
non indications in Fig. 3 should
read -s- or "4".

The reset line lor the 7490 is
missing in FiQ. 3 and should
connect to p ins 2 and 3 of the
7490. Pin 3 should not be
grounded.

S1 and 52 are push-button
switches.

I would suggest us ing 74LS

Hte, and you're set to go.
It took me a couple of days to

evolve my own favorite tech
nique for using the 15O's tuning
contro ls. A Swan repr esentative
told me that others have come
to the same conclusions I d id . I
found the VAS knob best suited
for fairl y large ex curs ion s
across a band, say 25 or more
kHz. Then, when I was in the
vicini ty o f my desired frequen
cy, I swi tched to the push.
buttons atop the microphone.
At first, this might sound like an
unwieldy method o f tuning. but
it becomes quite natural once
you've done it a few t imes. The
push-buttons make it easy to
tune up and down from you r
chosen spot while leaning back
in your operati ng chai r- a sort
o f rem ote control.

Dozens of contacts on every
band produced many good com
ments about the audio quality
o f the rig. I ran most o f the t ime
without a linear amplifier and
had no problem making plenty
of OX contacts.

I had never used futl break-in
before checki ng out the 150. For
most operat ion, I'll probably
st ick with the more familiar
serm. break -tn. W hen using
aSK, one hears what's hap
pening on the frequency be
tween each dit and can. Thus,
it's possible to hear aRM while
you are still transm itting and to
cut your transmission short , in
order to avoid competi ng with
the QAM. Of course, expen
enced traff ic hand lers o ften
f ind aSK a must .When both the
sending and receiving stations
are so equipped , the receiver
can immediately interrupt the
sender if he misses a port ion of
the message. I find QSK opera
tion to be a little bit distracting
after years of operating CW in
silence. The break-In on the
Astro 150 performed flawlessly.

Conclusion
The Astro 150 (and 151) car

ries a suggested price of $925,
making it the least expensive
synthesized HF rig I've seen.

compo nents in the counter
since they shou ld substantially
reduce power and heat.

I have had many requests for
c ircu it board s, but unfortu 
nately they are not availab le at
this time. Also, my address has
changed since the article was
published.

Richard C, Jaeger K41QJ
727 McKinley Avenue

Auburn AL 36830

J. C. Pinckney WB2VNM has
pointed ou t a mistake in my arti-

The PSU·5 Power Supply/Speak
er is $179.95. The rig is worlds
apart from the majority o f trans
ceivers availabl e today, both on
the outside and on the inside.
Swan has taken a very different
approach to transce iver design ,
start ing from square one to pro
duce a radio that takes full ad
vantage of modern digita l tech
nology. The only allegiance to
the past would seem to be the
single co nversion receiver,
something Swan has long ta
vored.

If you would rather operate
than twiddle wit h a lot of knobs,
and you want to go with thor
oughly modern technology, the
Astro 150 is an awfUlly ett rac
tive val ue. For fu rther mtoerna
non, contact Swan Electron ics,
305 Airport Road, Oceanside CA
92054; (7f4}757-7525. Reader
Service number S44.

Jeff DeTray WB8BTH
Assistant Publisher

THE WILSON SYSTEMS, INC"
SYSTEM 33 TRISAND ER

Until now, the antenna farm
at my QTH cons is ted of a mono
band yagi for 20 meters on a
Aohn BX-32 tower and a Wil son
WV·1 vertical root-mounted on
the roof of the garage. Both an
tennas have performed well for
both CW and SSB operation,
but wi th the increase in sunspot
activity, it has been my desire to
replace the monobander with a
good tr tband yagi beam. Lot
size and tower limitations have
precluded erec tion of the larger
~DX" tribanders, so it was decid
ed to invest igate the three-ele
ment variety of beams.

Consulting wit h other ama
teurs who own tribanders and
comparing the publi shed swr
curves of the various ma n
ufacturers,l f inally opted for the
Wi lson Systems, Inc., System
33 (former ly System Three),
After having purchased a wn
son WV- l four-band vertica l, I
have come t o accept that
Wilson's swr curves were not
on ly the most desirable, but
also the most bel ievable. The
published curves indicate that
the System 33 is a reasonable
compromise for the amateur
who wishes to work both the
CW and phone portions o f the

ere (" Experi menter's Corner:
The MM5369N " ) wh ich ap
peared in the September issue.
In the art ic le, I stated that
3.579545 MHz divided through
three MM5369Ns gives you 1 Hz
every 1.88 years. Joe is correct
in point ing out that 1 Hz is one
cycle per second and that what
you indeed get is one cycle
every 1.88 years. I managed to
miss that correction during my
proofreading and apologize for
the error.

Chartes B. Patten
Andrews AFB MD

10-, 15-, and ze-meter bands.

Mechanical Cons truction and
Assembly

Like the WV· l vertical , the
System 33 ,s well constructed
mechanically. The boom is 14'
4" long , 2" in diameter, and
comes in three sec t ions which
fit together and are he ld in place
w ith heavy-duty ztnc.ptateo
muffler c lamps. From the con
sumer's point o f view, the three
piece boom is a blessing; it al
lows for a compact shipping
carton which can be reasonably
hand led by UPS (truck ship
ments o f o ther beams have cost
twice as much to ship for about
the same weight class).

When assembling the boom, I
would advise that the simple ad
di t ion o f a bolt or heavy sheet
metal screw at the junct ion of
each boom sec tion be made.
This should be done in order to
keep the boom from twist ing in
heavy winds, as the mull ier
c lamp U-bolt s are not threaded
far enough to snug the sec t ions
together adequately. The center
section o f the boom which
clamps to the mast is double
wall aluminum tubing and a
strik ing example 01 Wilson 's
mechanical overkill. The boom
is attached to the mast (no t sup
pl ied) with a If_"-thick aluminum
plate and 8 heavy m uffler
clamps.

Unlike o t her mod eratel y
pr iced beams, the System 33's
elements are heavy-duty, taper
ing from 1 lf_" where the ele
ments meet the boom to $f." at
the ends.The dual-sec tion traps
are aff ixed to the elements at
approximately 32 inches from
the ends of the elements. De
spite their la rge Size, there is
very li t tle droop to the elements.
Each trap is clearly identified
with a sticker wh ich indicates
director, driven element , or re
flector and has an arrow to indio
cate the direction toward the
boom (little chance for error
here). The director and reflector
are attached to the boom with a
unique o ne.ptece extruded
aluminum cl amp whi ch fils
around the boom, When the
clamp is tightened, equal pres
sure is appl ied In all directions
around the boom so that boom



New Bearcare 300 Service Search.

Table 2. Manufacturer's specifica tions.

Tab le " Swr readings for the System 33 adjus ted for the C W por
tion of the bands.

ranged in banks , these chan
nels can be act ivated or locked
out in groups of10 wi th a single
push-button. Many other op
erating fea tures are also in
cl uded in th is deluxe radio, in
cluding -searcn" between op
erator selected frequen cy
limits, hold and resume con
trols, direct channel access
w ithout the need to " st ep
through" channels, scan speed
control, plus provisions for a
priority override channel.

The clean, professional look
of the new Bearcat 300 service
search scanner features a die
cast front panel which is ac
cented by a vacuum fluorescent
digital display. The display, with
bright/di m control, offers excel
lent readabi li ty under all light
ing condit ions. It not only drs
plays the frequency being reo
cerveo. but also automa t ically
shows accurate digi tal ti me
when the radio is switched o ff.
(If desired, the time can also be
viewed when the radio is receiv
ing calls by simply pushing the
" ti me " button .) The radio
measures 12V." wide by 3';' ''
high by T' deep, permitting easy
shelf or vehicle installations.
Electra Company believes the
radio will add a new dimension
to the rapidly expanding market
for scanner radios, which have
already penetrated approxi
mately 5 % of US households.
The radio is expected to appeal
not only to sophisticated scan
ner users, but also to those who
appreciate a unique entertain
ment product combi ning com
plex technology with simplicity
of operation . Complete detai ls
are ava ilable from Bearcat
scanner suppliers or by writing
di rectly to Electra Company, PO
Box 2 9243, Cumberland IN
46229. Reader Service number
E40,

CHECKING OUT THE CLEGG
AB-144 ALL·BANDER

I'm a sucker for every new
transceiver add-on, accessory,
and gadget. My most recent ac
quisition of this nature is the
Clegg AB-144 Al l-Bander receiv
ing upconverter. which I pur
chased for use with my two
fixed-station 2-meter mulli
mode transceivers.

The AB-1 44 is a novel fre
quency-range extending device
that should be 01 i nterest
to amateurs who would like to
expand the coverage of their
VHF set. The Clegg un it con
verts your present ham-bands
on ly transceiver to a continu
o us-coverage receiver that
spans the spectrum from LF
(1 00 kHz) to 30 MH z w ith no
gaps. Becau se it works ahead
of the set's rf and i-f stages, it
covers th is frequency range
with sensitivity, selectivity, tu n
Ing rate, cali bration accuracy,
and mode selection (SSB, AM,
CW, etc.) essen tially as esteb-

grat ifying. With rega rd to for
ward gain, resul ts ind icate that
gain is at, or near, the published
6-dB value. The subjective dif
ference between the System 33
and my three-element mono
bander for 20 meters is min imal.
The tront-to-stce ratio is excel
lent, with a clear nul l heard
when the antenna is positioned
90 degrees off the desired head
ing. The only major difference
between the System 33 and the
monobander is in the area o f
tront-tc-back ratio. The trent-to
back rat io is at least as good as
other triband beams, though.

All things being considered , I
can high ly recommend the
Wi lson Sys tem 33 for i ts
superior mechanical cons truc
t ion, the ease with which it can
be assembl ed, and its true
broadband response. The Sys
tem 33 is an excellent value and
a wise choice. Wilson Systems,
Inc., 4286 S. Polaris Avenue, Las
Vegas NV 89103, (702)-739--7401;
tau-tree order number is 1,BOOr
634-6898. Reader service num
ber W33.

Lawrence W_Starit K9ARZ
Saint Charles IL

NEW BEARCATI!: SCANNER
HAS OVER 2,000

FREQUENCIES IN MEMORY
The development of a new

scanni ng monitor radio with
over 2,000 pre-programmed fre
quencies, plus 50 user-program
mable channels, has been an
nounced by Elec tra Company.
Named the "Bearcars 300 Ser
vice Search," the new radio tea
tures the convenience and sim
pli city o f advanced p ro 
grammed scanner technology.
By push ing a sing le button, the
rad io wi ll search the ac ti vely as
signed frequencies for the ser
vice selected. Th is feat ure corn
ptetety eliminates the need to
know in advance the frequen
c ies for the most-listened-to
serv ices. The Service search
has 11 different services: police,
f ire , marine, " ham," mobile
phone, emergency, govern 
ment , forestry , business ,
ground transportat ion, and
even air-to-ground aircraft chan
nel s. In all, there are 2,138 tre
cuencres pre-programmed into
the service search memory to
ensure that the active channels
for any local area are covered.

In addition to service search,
the new Bearcat scanner also
features the fleXibili t y 01 a user
programmable memory. The fre
quencies for up to 50 channe ls
can be stored or changed in this
memory by simple keyboard en
try. These frequencies can be in
any mix from the 7 VHF and
UHF frequency bands covered
by the radio, inc ludi ng the AM
aircraft band. Lockout, scan de
lay, and automatic activation of
accessories (such as an alarm)
can also be individually en tered
for each o f the 50 channels. Ar-

t 4, 21, & 28
legal limi t
80B
1.3:1
so Ohms
20 dB
2"' ~ 14' 4~

3
27'4"
15'9"
2" c.c.
5,7 sq. It.
114 1bs,
371 bs.
42 1bs.
100 mph

beams is the broadband re
sponse o f the antenna. It is pos
sible to work almost all of the
CW and phone portions of the
three bands while maintaining a
reasonably low standing-wave
ratio. My pr imary interest is CW
and the lower portion o f the
phone band for DX purposes, so
the antenna was adjusted lor
the CW setti ng. Tab le 1 il
lustrates the swr response for
the System 33 at 33' above
ground. With regard to swr, the
resu lt s obtai ned were better
than the data published by the
manufacturer. see Table 1.

Al though it has not been tried
at my OTH, I believe that the re
sponse values listed in Tab le 1
could be improved by shorten
ing the dimension of the adjust
able part of each element by
about 1 t02 inches less than the
CW setting. Despite the some
what high swr on ten-meter
phone, it appears that the beam
is more broad banded than most
of the tribanders I have had the
opportunity to own or work with.

Results and General
Conclusions

On-the-air results have been

Band (M Hz)
Ma~ imum power input
Gain (d Bd)
V$w r at resonance
Impedance
FIB ratio
Boom (o.d . ~ leng th)
No. 01elements
Longest e lement
Turn ing rad ius
Ma~imum mast diameter
Sur face area
Wind loading at 80 mph
A ssembled weighl [approx]
Shi ppi ng weight (appro~.)

Ma~imum wind survival

20 Meters 15 Meiers 10 Melen.
MH, .., MH' .., MH, ••r

14.025 1.3:1 21.025 1:1 28.025 1.1 :1
14.100 1.1:1 21.100 1.1 :1 28.500 1.9:1
14 ,200 1.1:1 21.275 1.3:1 28.600 2.1:1
14.250 1.3:1 21.350 1.3:1
14.300 1.5:1 21 .445 1,4:1

flattening does not occur. The
clamp which holds the split
d ipo le driven element in place is
similar to the c lamps used on
other popu lar beams and seems
more than adequate mechani
cally and elec trically.

Element sec t ions are joined
by one-piece alum inum clamps
which prov ide for good electri
cal bonding and effective me
chan ical hOlding ab ility be 
cause the element sections will
dimple sli ghtly when t ightened.
The dimples will prevent ere
ment sec tions from sliding out
o f place.

The antenna is fed at the
center of the split-dipole driven
element with 5Q-Ohm coaxial
cable such as RG-B/U, and there
are no matching sections to ad
just or stubs to tune. Reso
nance is set by adjust ing the
length of the driven and para
sitic elements according to the
dimensions given in the instruc
tion manual . A balun (1 :1 imped
ance rat io) may be used if one
wishes, but it is not necessary.

Elttctrical Characterist ics
A defin ite advantage of the

System 33 over other triband
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Clegg 's A&144 All-Bander.

Band Tuning Ra..
1 0.1-4 MHz
2 3.0-7 MHz
3 7.0-11 MHz
4 11 .0-15 MHz
5 14.0-16 MHz
6 16.0-22 MHz
7 22.0-27 MHz
8 26.0-30 MHz

Table 1. Tuning ranges.

Iishecl by your existing rig.
Although the unit was not yet

available when the first ads ap
peared in early spring, it took
Clegg less than one week to get
the AB· t44 to me by UPS when I
placed my order th is summer.
Upon unpacking the z-to. unit
(which came in a securely
wrapped and padded box), a
quick scan of the 3-page operat
ing manual provided all the ln.
struction needed to connect the
upconverter to my Yaesu FT·
221 R transceiver.

A ttc-vcrt, l00.mA, plug·in,
eo-adapter-type power supply is
furnished, and irs more than
adequate to supply the 12 V dc
@ 30 mA required by the AB·
144, though you can also tap
into the transceiver's dc supply
if you like. I found that two addi
tional connections, in addition
to the power supply cable, had
to be made. The first was the
output line to the transceiver,
which was made by means of a
short length of AG·58 cable ter
minated in PL·259 connectors
(user-suppl ied). A jack is also
provided on the rear panel to
connect a suitable LF/HF anten
na. (A single wire will normally
do fine, or if your transceiver
has a separate antennalreceiver
jack, you may be able to use it
as a handy spot to feed in the
upconverter's output.)

Hooking up the two rf cables
and the power cord put the
AB·144 in operation. There was
one final step, however. I took
the precaution of removing the
microphone from the transcerv
er to prevent the accidental
pumping of a-meter rf into the
AB-144-an easy thing to do if
you later forget that the unit is
connected. Although the up
converter is internally protected
against such an unfortunate oc
currence, this added measure
will prevent possible damage to
eit her piece of equipment.

I found that the Clegg unit did
what the advertising literature
claimed it would do. It nicely ex
tended the range of my FT·221 R
down to 100 kHz. making the
purchase of a high-quality all
band communications receiver
of marginal value, especially
considering the relat ively low
cost of the Clegg upconverter
($129.95) and the high cost of
top-quality receivers in tccav's
market.

Specifically, the specs call
for 0.3 microvolt sensitivity (on
SSB and CWl and a ±3kHz(±1
kHz typ ical) frequency calibra-
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non accuracy. Selectivity is
equal to that of the transceiver
with which it is used. While I did
not measure the sensitivi ty , it
seemed to be at least equal to
my Tempo 2020 on the ham
bands and my Yaesu FAG·7
over Ihe fu ll range 01 100 kHz to
30 MHz. Calibration accuracy
was found to be close to the ± 1
kHz figure. Frequency stability
was excellent; no trace of drift
or instability was noticed with
movement of the cabinet.

Overall results you can ex
pect to obtain with the AB-144
depend almost completely on
the transceiver you feed with
the upconverter's output. When
using the unit with my FT-221A,
which is also equipped with an
outboard YC·221 digital readout
display, it was a real conve
nience to have both analog and
digital frequency display on all
bands, especially the crowded
AM broadcast and shortwave
bands. FM and SSB reception
was excellent, mainly because
the Yaesu transceiver is prtman
Iy designed for these modes.
CW reception was broad, as ex
pected, due to the transceiver's
i-f passband characteristics,
though addition of a sharp ac
tive audio filter (such as those
sold by MFJ , Autek Research,
Datong, and others) would easi
ly narrow the effective pass
band for better CW recep tion.
AM recepti on resul ts were
marginal because t he FT·
221 R's i-f tnters are designed for
SSB, having a too narrow
2A·kHz bandwidth. The narrow
AM selectivity results in some
distortion, bassiness, and low
audio recovery on received sig
nals. While AM recept ion was
usable on my transceiver, this
problem might prove detrimen
tal to avid broadcast-band and
shortwave listeners. Again, this
is not a problem of the con
verter, but of the transceiver
with which it is used. If you in
ten d to use the AB-144 with you r
present VHF gear, you may
wan t to modify the set's i·f pass
band to broaden its AM re
sponse curve.

It also took a little "getting
used to" and some rapid mental
gymnastics to calculate how
each of the eight band sec
men ts are upconverteo to
144·148 MHz. Each band is 4
MHz wide (corresponding to the
width of the 2-meter band), ex
cept the first band, which is only
3.9 MHz wide-remember, the
set only goes down to 100 kHz,
not 0 kHz.The bottom of each of
the upconverter's eight bands is
heterodyned up to 144 MHz by
means of eight separate crystal
oscillator circui ts; the conver
sion process is worked upwards
from there. For example, to
receive a Be-band station at
1060 kHz, set the bandswitch
on the AB-144 to band 1 (.1·4
MHz) and tune th e transceiver

to 145.060 MHz. Or, to receive a
3900-MHz signal, set the switch
to band 2 (3-7 MHz) and dial in
144.900 MHz on the transceiver.
This process can be confusing,
with either analog or digital
displays (especially the latter)
until you get the hang of it. The
complete tuni ng ranges are
shown in Table 1.

I also tried out the AB-1 44
with my KLM 2700 transceiver,
which has both a vto (with an
analog display) and a digital
readout controlled by a 3-knob
digital synthesizer. I found the
analog display easy to work
w it h on t his set, especially
since the 2-meter band was split
into four l ·MHz ranges which
coincided nicely with the up
converter. But the digital syn
thesizer-with its 3-knob tuning
divided into l ·MHz, l ()().kHz,
and 10·kH z fre quency incre
ments and its resultant inabili ty
to directly dial in frequencies
other than in 10-kHz steps
-was just " too much" to get
used to. However, the synthe
sizer was great for Be-band OX·
ing, where most channel
separations in North and South
America are pegged at 10 kHz;
you can set up the synthesizer
and whip through the band at
exact 10-kH z intervals with
ease .

SSB and CVI/ reception was
good on the KLM 2700, about
the same as on the FT·221R,
and AM was a l ittle bet ter on
t his rig. (Some transceiver
manufact urers recognize the
AM reception problem and
make available information on
how to Improve reception. KLM,
for example, has issued a tech
nical bulletin on the 2700 which
shows how to broaden the AM
mode response curve for im
proved AM sig nal quality. The
modif ication they suggest for
the 2700 involves only two com
ponents, a resistor and a capac
itor.1 installed the modification
on my set and found reception
quite acceptable on the stan
dard and shortwave broadcast
bands.) Clegg mentions that the

AB·144 is designed for use with
the FT·225, T& 7oo, and 1G-211,
In addition 10 the two transceiv
ers with which I used my unit.

What was inside the attrec
uve 5 '1. " x 2%" x 6" 'ten-t ee
style enclosure? The instruc
t ion manual didn't provide a
clue, and no schematic diagram
or servicing procedures were in
cluded (Clegg warrants the unit
for 1 year and expects that
you'll send the device back to
them for repair). I was disap
pointed In not having been pro
vided a diagram, so I peeked in
side and found a small rec
tanqular ci rcui t board holding a
10-transis to r circu it , with
separate oscillators for each
of the eight bands. Although it's
not necessary to perform any in
ternal adjustments or align.
ment unless components have
been replaced and rep airs
made, I managed to touch up
each oscillator's tuning slug to
bring the frequency calibration
accuracy under 1 kHz on all
bands and to slightly peak up
the unit's output. In examining
the AB-1 44, I found workman
ship to be good th roughout.

Is it worth it? Yes, especially
when compared with the atter
natives of buying a separate
general-coverage receiver or
another of the recently 
introduced upconverters ce
signed to capture this wide
open market. I was impressed
by the Clegg uni t's very few
birdies and images, li s good
calibration accuracy and reset
tabili ty, and its reasonably con
sistent performance over each
band and from band to band.
You do have to be careful with
overload, however . cress
modulation is not as much of a
problem (though the re was a
trace on some close-by BC sta
tions), but overloading t he
transceiver on strong signals
was. This is because there is no
tie-in with the transceiver's agc
circuit. This means that you do
have to do some manual rf gain
control riding, espcreny on SSB
and AM, for best resul ts . Also, I
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l ive-keyed rigs. Trac Electron
ics, Inc. , 1106 Rand Building,
Buffalo NY 14203. Reader Ser
vic e number 118.

ICM INTRODUCES NEW
GROUND STATION SATELLITE

RECEIVER
A new tow-cost satelli te re

ceiver, covering all channels
3.7-4 GHz, is now being manu
factured by International Crys
tal Mfg. Co., tnc., Oklahoma
City.

The TV 4200 receiver Is lully
tunable and provides standard
dual audio outputs of 6.2 and
6.8 MHz, with other outputs
available. The receiver has a
built-in LNA power supply, and
output levels are compatible
with video-monitor or VTR input.

For further information , con
tact International Crysta l Mfg.
Co., Inc., 10 North Lee, Okla
homa City OK 73102. Reader
Service number 148.

RAPID MOBILE CHARGER
With the current trend toward

using hand-held transceivers
for mobile operation, keeping
the hand-held batteries charged
has become a problem. DebTed
Engineering has solved this
problem with a new line of 12
vott -opereted rapid Chargers for
amateur and commerc ial use.
Available exclusively through
Debco Electronics, the rapid
charger units are equipped with
a ci garette lighter plug on the In-

_.-

,
'""~

,. .. OUUlf MU SAGE MU'OIlY IlfYU

• II I ii' •, I

•
. ,..... ,. J' ';. ••• r . .,...., • •, # • •

SPEED ••• 0 "

It_ .. . . ....... VOLUME-......

-

Trac 's T£284 Delu xe Message Memory Keyer.

The base/recharger is 8 tt. ~ x
7V. - x 2 JA - and includes a built
in modular jack for your regular
phone. The handset is 2 V2" x
6'" '' x 1V. ".

For further information, con
tact Radio Shack., 1300 One
Tandy Center, Fort Worth TX
76102.

TRAC DELUXE MESSAGE
MEMORY KEVER

Trac Electronics, Inc., has in
t roduced a new, completely
CMOS, sta te-ot- tne-art. Deluxe
Message Memory Keyer, the
Model TE284. Containing all
CMOS integrated ci rcuitry, the
Deluxe Message Memory Keyer
contains three choices of mes
sage storage: two-messaqe ca.
pacity (50 characters each),
four-message capacity (25 cnar
acters each), or one eo.cnerac
ter message and two zs-cherac
ter messages. The keyer can
record at any speed and the
message can be replayed at any
speed. A memory operati ng
LED tell s when the keyer is in
the memory funct ion. The three
choices of memory operati on
make the Model TE264 ideal tor
both daily QSOs and contests.
In add it ion tothe message func
tions, the keyer contains both
dot and dash memory keying,
iambic keying, 5-50 wpm, speed,
volume, tune, tone, and weight
controls, as well as a eicetone
with speaker. The Model TE264
keys both negat ive- and post-

newcomer who entered the hob
by from CB radio and who in
vested fi rst in a a-meter rig,
rather than a shortwave sel.
Besides providing a good aux.
Iliary receiver for my shack, the
Clegg unit will be a welcome ad
dition on my vacation tr ips tq
enable me to monitor HF with
the z-meter rig . Clegg Com
munications Corp., 1911 Old
Homestead Lane, Greenfield In
dustrial Park f ast, Lancaster
PA 17601 ; ( 71 7)-299- 722 1.
Reader Service number C3.

Kart T. Thurber, Jr. W8FXl4
FL Walton Beach FL

RADIO SHACK
CORDLESS TELEPHONE

Now available from Radio
Shack is the DuoFone ET-300
Co rdless Push-button Tele
phone with an operating range
of up 10 300 feet from the base
unit. It has a universal dial sys
tern for compatibili ty with both
electronic push-button and me
chanical dial telephone sys
tems.

The ET·300 can be installed
simply by plugging the baserte
Charger into a 120 V ac outlet
and a modular phone jack - no
other wiring is requ ired.

A special feature o f the
phone is Auto-Red ial, for one
button redialing of the last num
ber called if it was busy or did
not answer. A call push-button
lets you slgnal 1he handset from
the base with a tone signal.

To answer or make a call on
the cordless handset, flip the
talk switch and raise the an
tenna. To hang up, lower the
antenna.

found that the external ac
adapter power supply furnished
with the AB-144 produced a
small amoun t o f hum on
stronger signal s; hooking into
the transce iver 's de supply
cured the prob lem. Too, I wou ld
recommend that Clegg add a
small LED indicator to lei you
know that the unit Is on; unless
you're hooked into your set's
power supply, u'e easy to lorget
to turn off the upconverte r when
you turn ot t your rig.

Finall y, you need to be
careful not to zap the converter
with a healthy dose of rf from
your set, as I've indicated. In
stalli ng a coax swi tch at your
transceiver's output connector
will allow you to conveniently
swi tch from converter to normal
transceiver operation. A coax
relay could also be used, but
that would require going Inside
the AB-144 to arrange swi tch
ing.

Al l in all , the Clegg people
have produced a handy, useful
accessory to be used with the
thousands of au-mode VHF
transceivers In operation toda y.
I should also mention that
Clegg has now introduced a
similar upconverter, known as
the MD-2&9, which transforms
your ham-bancs-cnfv HF tran s
ceiver or receiver to a wide
range 1QO-kHz-to-1&MHz unit.
With this unit, the received
signals are heterodyned to the
to-meter band rather than to 2
meters.

In my opinion, the AB·144 is a
real jewel that is well worth its
price tag. It's an especially at
tractive purchase for the ham

Radio Shack.'s fT·3oo Cordless Telephone. ICM's satellite receiver.
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The EK·480M keyer 'rom Curtis Electro Devices.

Debco's Rapid Mobile Charger.

Hamtronics' UHF FM Exciter.

put side and an appropriate
charging plug on the output
side . Models are currently
available for the Tempo S-t .
Wilson Mark II, and Wilson Mark
IV. The charger will rapidly
charge a fully discharged good
battery in 4-6 hours and may be
used during transmit, receive,
and off periods. Furt hermore, it
will not damage batteries if left
con nected for prolonged peri.
ods of time, due to automatic
shut-off c ircuitry. Debco Elec
tronics, PO Box 9169, Cincinnati
OH 45209. Reader Service num
ber 068.

HAMTRONICS' UHF FM
EXCITER KIT

Continuing in their tradition
of making professional quality
t ransmitter and receiver mod
ules, Hamtronics, Inc.• has an
nounced a new UHF FM Exciter
Kit. The model T450 is rated at 1
Watt for continuous duty, which
makes it an ideal unit for
repeater and control link ser
vice.

Features include Iow-tmcec-

Ham Help
I have recently come into

possession of an Elmac recetv
er, Model PMR-6A. I have not
been able to find any info on
this unit. I do not have the power
supply, but I understand that it
was a mobile unit.

I need a schematic for the
unit and a list of the VOltages
needed for operation so a power
supply can be assembled. I wi ll
appreciate any help and will
happily reimburse copying and
postage costs invol ved . Thank
you.

Paul Uhlig KaMD
1342 Estate Ct.

Wichita KS 67208

I have an xtal XCB-4 AM CB
radio and I would like to convert

ance dynamic mtc and receiver
audio inputs; cr isp , clear
modulation; low spurious out·
put; and built-in test points for
easy alignment. The unit is de
signed on a 3" x 5V." PC board
and uses both individual coil
shields and compartmenta l
shielding . Double-tuned circuits
are used for low spurious out
put, and decoupling uses ferri te
beads and resonant bypasses
lor stabi lity.

For further information, con
tact Hamtronics, Inc., 65F Maul
Rd., Hilton NY 14468; (716}392·
9430. Reader service number
H16.

NEW KEVER USES
OPTOISOLATORS

An advanced·design elec
tronic kever employing oototso
tators for key isolat ion has been
introduced by Curtis Elec tro
Devices, Inc. Based on the pop
u lar 8044 slnqte-cntp ci rcui t, the
EK-480M features a d irec t meter
readout of code speed in wpm.
Measuring only T' x 4'12" x 2% ",
the unit features dot and dash

it to 10 meters. Has anyone
made this conversion? Can any
body help?

John S. Lee KA4EPR
17401 N.W. 20th Ave.

Miami Fl33055

Carthage High School is
organizing a club, and we des
perately need any junk or ar
ticles collecting dust. Anything
would be appreciated: books,
magazines, spare part s, wire,
coax, old repairable t ran sm it 
ters or receiver s, etc. We will
gladly reimburse postage or
shipping.

Jeny Reeves WD51MA
Carthage High SChool

PO Drawer 0
Carthage TX 75633

memories, iambic or standard
mode operation, internal 117 V
ac or battery supply, internal
sidetone and speaker, trent
panel volume, pitch, weight, and
speed controls, and an acces
sory socket lor soon-to-be-en
nounced message memory, m
etructo-xever. and keyboard
keyer add-on units. The unit will
key ::t: 300 V dc at up to 200 mAo

For additional information,

I am in need 01 a circuit
diagram and manual for an
Allied A·2515 receiver. I would
certainly pay any copying costs,
and it will hel p a fu ture ham get
on the ai r.

Robert Napoli K2LGO
Box 158

Riverhead NY 11901

The Wells High SChool Ama
teur Radio Club is a new orqa
nuatrcn that needs help. We
have a group of interested
students, three co-advisors,and
not one speck of equipment.

The group is now raising
money for an equipment lund
and working on a vocational
education grant appl ication,
but we are wondering if some
one might be willing to either
donate old gear or place gear
with the club on loan, until the
club can afford to buy its own
rig .

The club would be more than

contact Curtis Electro Devices,
Inc., Box 4090, Mountain View
CA 94040; (415H94-7223. Read
er Service number COO.

THE ISOPOLETM CONT,
We should have noted in our

October issue (p . 167) that
AEA's new ISOPOLETM is In
deed a VHF an-erma. Versions
are available f ,r 2m and 220
MHz.

willing to pay shipping costs or ,
if practical, pick up equipment
in the coastal Boston/Portland
area.

David W. Rotthoff
Amateur Radio Club

Wells High School
Wells ME 04090

I would like to lind out about
the existence of any Bible study
nets or round tables to help my
study 01 the word of God. Thank
you.

Gary L Anderson WBIGWP
1528 34th St. S.E.

Cedar Rapids IA 52403

I would like to hear from
someone who has successfully
interfaced the IF·1 regenerative
repeater (73, November, 1978,
p. 254) to an ST-6O.X).

A. Uslal WB4TRJ
180 Arl ington Rd.

West Palm Beach FL 33405
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quency, that is, on the frequen
cy of his last station worked.
Either a remote vtc on your
transceiver, AIT (receiver in
cremental tun ing), o r a separate
transmitter and receiver Is re
quired. Any of these setups wi ll
accomplish th e goal.

First, tune in the OX operator
and listen while he works one or
two stations, to establish in
you r mind what his operating
pattern Is. Books and articles
have preached this simple rule
for decades. When your radios
are warmed up and tuned up(off
the air, naturally), get ready to
put your transmitter on the
proper spot. When the OX turns
it over to someone, find thai
someone and put your signal
just slightly off his frequen
cy-off a matter of Hertz, not
k ilohertz !

That's all there is 10 it. When
you call, your signal should be
right where the OX station's
receiver is tu ned, and he will
hear you without touching his
receiver tuning knob. If the OX
operator is getting calls by
carefully listening for "tau
enders," you have no choice but
to play his game and tail-end
yourself. Tail ·ending means giv
ing your call, or just your suffix,
at the very end of the transmis
sion of the station who is sign·
ing off with the OX. A very
skilled operator can pick out
parts of callsigns from tall
enders and can keep a string go
ing without ever saying "QAZ?"
or whatever. Most ly, however,
tail-ending degenerates in to a
mob scene. Never use the tech
nique unless the OX station en 
courages it, and even then only
if it is working.

It's difficult to not feel smug
after finding a pileup, observing
the poor slobs who call and call
but never figure out what is hap
pening, then make one or two
quick calls yourself, excnence
reports, and tune away looking
for more rare QSOs, whi le the
same pileup goes on and on.
There's something more train
ing classes should teach: It's
called using you r head. Put
yourself in th e shoes of the OX
station you want to work. Th ink
like he does and you will in
variably call at the right time on
the right frequency. Otherwise,
you can call all night.

160 METERS
December is the t ime to talk

about o ur lowest frequency
band, since the winter months
are to 160 as t he summer
months are to sporadic " E" skip
on VHF. Many modern r igs

cover 1.8 MHz. and the amateur
magazines have had their share
of tips the last couple 01 years
on how to put a signal on 160
when only modest real estate is
available. A dipole is 270 feet
long, a fact which constrains
most of us. But there are ways!

M a n y h ave b ec o m e l n .
teres t ed in- 160 since th e
hu ndred-count ry barrier was
broken a couple of years ago.
As we recall ,W1BB actually had
the magic century figure some
time before, but a few of the
countries were " pre-War" and
didn't count when the ARRL
decided to off er a 160 endorse
ment to DXCC. By 1979, several
have made th is achievement
level. Now most expeditions to
rare spots include 160-meter
coverage, as well as 6 meters
and OSCAR. When one has
worked his fill of Europeans or
JA stations on 80, 160 becomes
the natural band to wh ich to
gravitate fo r more th ri lls.

DX on 160 is found primarily
in the " window," 1825-1 830. Do
not transmit in this segment
unless you are outside of the US
and Canada. The OX will specify
a l istening frequency around
the bottom edge of the band,
1800-1805. Pacif ic island sta
tions such as Hawaii wi ll
transm it near the top edge of
the band, as will JA stat ions.
Send an SASE to the ARRl and
ask for their special chart of
t eo-meter allocations, which in
cludes information on how
much power you can use at
various t imes of day and night
in different regions of the US.

S!x- Band DXCC, anyone? (It's
been done !)

MAILBAG
KV4FZ reminds us that he

was the first operator outside
the 50 states to make WAS on
160 meters; PY1AO, mentioned
in this column last July, was the
fi rst station outs ide North
America to accomplish the feat.
Herb KV4FZ has also confi rmed
100 cou ntries on six di fferent
bands, 160-1 0 meters.

A nice letter came from Cli ff
Sides KX6SC, wh o, along w ith
Ed Wi lliams KX6SA, has been
keeping the Kwaja lei n Atol l ac
tive. They have been on 6
meters, with consistent open
ings to Japan, Hawai i (2000
miles NE of K(6), Guam, the
Solomon Is lands, Papua-New
Guinea, and Jordan. Some
openings to Australia and New
Zealand have also occurred.

Their best time on 50 MHz,
wh ere they hang out arou nd
50.1 10, has been 0900 to 1200
UTC. If you can hear KH6 sta
tions this winter, you may work

a reat rare one If the skip runs to
10<6.

Here's how Cliff summarizes
the low-band openings:

10 Meters: Open from Kwa
ja lei n sunrise to sunset
(1800-0600 UTq; Europe comes
in first, followed by stateside
and VK, then Japan at night be
tween 0600 and sunrise.

15 Meters : Open sunup to
sundown, very similar to 10.

20 Meters: Best openings to
th e US occur between 0300 and
0800 and again between 1100
and 1500. Europe is very good
between 0500 and 2200.

80 Meters: Propagation to the
US peaks about 1400, Europe
sl ightly la ter. East-coast US eta
tions have the best shot at th is
part of the world at their sunrise
on the east coast, about 1200
UTC in the winter.

The first expedition to VK9
(Cocos-Keeling) in some time
took place September 18 and
19, 1979. VQ9s JJ, KK, and MA
(yes, the same one mentioned in
Novice Corner) started out by
having thei r plane delayed 24
hours. They f ina lly arrived on
Cocos Island (about 1500 mi les
from their homes on Diego Gar
cia) and fi red up at 0830 UTC on
the 18th.

Thei r next problem was dead
bands. Our act ive sun, responsf
ble for the excellent propaga
t ion on the bands these days,
greeted the Cocos group with
the residual effects of a solar
flare. The bands came back to
l ife a li tt le toward the end of
their two-day stay, but wor1<ing
them from stateside, for exam
pie, was no picnic.

In 30 hours, t he t rio did
manage some 2200 contacts,
almost all on 15 and 20 meters.
For those who missed thi s one,
there's good news: VQ9JJ and
VQ9TR are talk ing about going
back early in 1980, wi th a beam
antenna this time.

August, 1979, was a banner
month for expeditions. Manihiki
(Northern Cooks chain) Island
was represented by no less than
two different groups. K0SVW
provided a report on one, which
signed ZK1AM. Other operators
were W 0WP, K0 EVE, a nd
ZKlDR; th ey made 15,000 con
tacts on 80-10 meters. W0WP is
handling QSl s, wh ich were sup
plied by Collins Radio.

ZK1AM was on the air August
18-25, using a pal rof 1C-701 s, an
FTDX-400, and loaned TH3 Hy
Gai n beams and DenTron ampu
fiers. Ex penses lor the op
eration, including a six-day boat
ride each way, totaled twelve
thousand dollars, which was
paid by the participants. If your
group is interested in seeing the
slide show and talk on this in
teresting adventure, contact Dr.
Steve Tow le K0SVW, 214 N. 34th
Avenue East, Duluth MN 55804.

September'S Hurr icane David
d evas t a te d th e Is la nd o f

Dominica in the Cari bbean.
David wiped out all communtce
tions th ere except for amateur
radio. J7DAY was all alone for
the fi rst few days and provided
all government·to-government
communications for relief op
erations.

J7DAY was joined by KP2A
(American Virgin ISlands) and
W0DX. They set up at a Red
Cross headquarters firs t as
KP2AJJ7 and then as J73A.
W4UY joined them later. As
things got in order, J73A was
able to do some cas ual op
erat ing; if you worked th em and
would like the special QSl card,
send you rs with an SASE to
K2TJ.

As you read this, the Indian
ocean-Atrt ce expedit ion by
N2KK, K5CO, and N5AU should
be in full swing. Their itinerary
inc ludes 3B7 and 3B9, Glorioso
and Juan de Nova, and then
Mayotte and 5A8 (Malagasy
Republi c). Alter that , N2KK
hopes to get in to Somalia (60)
solo.

Dave N2KK is a pro fessional
photographer who has traveled
ex te nsi vel y t hro ug ho ut t he
w o r ld (t o m o re th a n 100
count ries). He will be taking
many photos dur ing th e expect
tron and will undoubtedly be
prepared for the " convention
circuit" upon his return.

If you worked K P4AMID
(nesecneo) last spring, you
might want to send your aSL
now to David Novoa KP4AM, PO
Box 50073, levittown PA 00950.

VE3FXT should be operating
from Thailand by now, after get
ti ng in some air lime from
HS4AM A white awai ting his
own call sign. Al so active from
there, of cou rse, is Fred l aun
HS1ABD. Fred listens fo r state
side and Canada on 3517 at
1130 dai ly.

The December issue of CO
magazine, a publication which
has been quite OX-oriented over
the years, is the first under the
new management of K2MGA,
K2EEK, and W2LZX. Among
other t hings, CO has sponsored
the Worldwide OX Contest, the
WPX (prefix) contest, and a
teo-meter contest, not to men
tion an awards program, in
cluding t he USA·CA (US
count ies) award. It Is expected
that CO's emphasis w ill con
ti nue mostly unchanged, at
least for the t ime being.

With th e departure of Chuck
Stuart N5KC as editor of this
column, new authorship begins
with this issue of 73. Please
send your input c/o 73, Peter
borough NH 03458. And thanks
from all DXers to Chuck Stuart
for the excellent wor1< he has
done with the column during the
past yea r!

Most of the information lor
th is column came from The OX
Bulle tin (Ve rnon CT 06066).
Thanks.
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Looking West
frampage '8

and other "radio tricks" and in
creased lawlessness.

Where Are We Headed?
As this lawless group be

comes larger and more power
ful, it will become more tear
less. It will also become more
sophisticated in the "art" of
raising hell via radio tech
nology.

Please realize thai the driving
force of this group is an ego trip
based on the power they can ap
ply to other parts of society.
Also, be aware that this sort 01
ego trip can never be satisfied.
That is to say, once they have
their way with the ham bands,
they will begin to turn their eyes
(egos) to other tercets.

What targets might these be?
What with scanners in abun
dance, largets are very easy to
lind. What about mobile radio
services, taxis, fire, police, etc.?
I can imagine thinking like the
fallowing:

"Wouldn't it be a lot of fun to
study the fire frequencies and
learn how to get around their
security systems and send half
of the LA Fire Department out
on a Wild-goose chase? Wow!
That was fun. Next week, let's
lake LAPD into another Watts
riot! " Or, " l et's talk to a 747 pilot
coming into LAX and burn his
ears! "

The technology is not too dif
ficult for this group of lawless
people. They al ready know how
to put a synthesized 2m trans
ce iver well ou tside its design
band l imits. They know the fre
quencies that many serv ices
and individual agencies use.
They know a great deal more.

I don't wish to be disrespect
ful of the FCC and its abilities,
but I teet it would take quite a
while to nail someone who is
doing the things I project above.
Meanwhile, the FCC receives a
t remendous b lack eye, and
society wi ll pay a la rge bill in
monies, property, and maybe
lives.

What To Do?
It seems to me there are

several choices:
1. Do nothing. Result:
- Eventual anarchy within
the whole radio spectrum.
- FCC in total disgrace.
2. Vigilante action. Resul t:
-Pecpte hospitalized.
«Houses burned .
elnnocen t parties hurt.
- "Good" people (vigilantes)
sued and hurt.
- FCC gets black eye.
3. FCC participation in restor

ing law and order to the ham
bands. Result:
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- Stop anarchy before it
spreads further into the
non-ham parts of the spec
trum (where the FCC would
not have a vast army of
hams to help wi t h t he
clean-up).
- c oooeratron from those of
us hams who have deve l
oped RDF skills and equip
ment. This will aid the FCC
in its work.
- Restoration of what is
probably the most effective
weapon of all- peer pres
sure in the form of lear of
exposure to the FCC.
-FCC gains respect and
stature.

• • • • •
The only question left is:

"When will the tide begin to
Change back in the direction of
collective decency?" Maybe the
shift has already begun.

BYE-BYE. MISS AMERICAN PIE
DEPARTMENT

On September 6th, the FCC
acted to suspend, pending revo
cation action, both the opera
tor's and station license of Scott
Lookholder WB6LHB of los
Angeles, California. Earlier this
year, Lookholder had entered a
guilty plea in federal court on a
number of counts in an indict
ment charging him with the use
of " foul and abusive Ianquaqe"
while operating on the two
meter amateur band. Allegedly
us ing the caustqn W6JAM,
Lookholder spent many hours
making life miserable for the
usersh ip 01 many l os Angeles
area repeaters, especially the
Mt. Lee WR6ABN repeater.

Ironically, Lookholder was
even a member of the DFing
committee set up to catch
W6JAM, and it was only due to
some rather phenomenal detec
tive work by another member 01
that same committee that he
was caught at all. Even after
they were sure that l ookholder
was thei r man, they found it
hard to believe and spent many
hours trying to disprove their
" f ind" before turning their evi
dence over to the authorities.

The rest you already know.
SCott l ookholder was given his
day in court, admitted to the
charges against him, was sen
tenced to pay a fine, and was
placed on probation. He was
also ordered by the judge not to
utilize his amateur equipment
during the term of the proba
tion. However, though a number
of letters were sent to the Com
mission by area amateurs re
questing that l ookholder's li
cense be puuec, the FCC took
months to act on the matter.
Infuriated , many amateurs
charged the FCC with running

Congressman James Corman
N6AHU. Both care a lot.

scared of anything that even
remotely smelled of First
Amendment. letters to lhe
Commission have gone unan
swered, including my own.

In the meantime, the inaction
by the Commission on this and
other regulatory violations
issues helped worsen an at
ready high ly volatile situation.
The kooks have realized that the
FCC is seemingly powerless in
this type of matter and have
made a field day of it. Filth,
racial slurs, character assassi
nation, and hate have replaced
normal day-to-day operation on
many repeaters. It's even been
reported, though not confirmed,
that at least one "jamming" club
has been formed to further
wreak havoc. Carrying their ban
ner of "our way or no way," the
kooks have been grOWing in
number and strength. No longer
would they hide behind the
anonymity of their micro 
phones. Rather , they were
proud of who they were and
what they were doing. They
declared open war on Joe Ham,
and Joe was hard put to fight
back.

Not every Joe was inclined to
sit still and accept the decaying
sit uation , nor every "Jay" lor
that matter. In what might be
considered one of the finest
political moves ever initiated
within the ARRL, League South
western Division Director Jay
Holladay W6EJJ convinced the
Board of Directors that a bad
situation did exist and was able
to get the Board to pass a
resolution which Instructed
ARRL General Counsel Bob
Booth to contact and develop a
working guideline with the FCC
in handling this type of problem.
Jay's next step was to appoint
Los Angeles Attorney Joseph
Merdler N6AHU as a Special
Assistant Director, charged
with advising Jay in methods to
eliminate this ever-growing

(left) with Atforney Joe Merdler

maliciousness that was, by this
lime, threatening to destroy ncr
mal amateur operation.

Through Joe, a meeting was
arranged with US Congressman
James Corman, Democrat from
Van Nuys, California, which Jay
and Joe attended. Congress
man Corman was briefed on the
deteriorati ng situation, the
problems wi th FCC inaction on
these cases, and given a basic
education about the amateur
service Itself. As a result of this
meeting in August, Congress
man Corman agreed to support
the amateur community in its in
ternal house-cleaning effort and
said that he would see what
could be done through Wash
ington. About two weeks later, I
personally interviewed Con
gressman Corman, and what
follows is the text of that inter
view.
0 : Congressman Corman, what
led to your decision to get in
volved in this matter?
A; All of us who have had little
contact with amateur radio are
still aware of its Importance. I'm
occasionally aware due to news
items of amateurs who have
performed important services
during t imes of disaster, maybe
an indiv idual d isaster or some
thing that affects a whole cern
munity. I was not, until recently,
aware that there were some
problems. Those problems in
volve the use of false call let
ters. interference with the nor
mal use of the airwaves, and
some serious cases of obsceni
ty. I have discovered that the
FCC appears to be doing litt le
to police the use of the airwaves
for amateurs and is potentially
dimi nishing this service which
the amateur operator can give
to his community.
0: Congressman, now that you
are invotved, what direction do
you intend to take?
A: Joe Merdler (N6AHU), who is
a good, long.time friend of mine



Microcomputer
Interfacing _

and the new president of the
Personal Commu ni cat ions
Foundation, has given me tapes
to show me what is happening
on the airwaves, and I'm going
to be sure that the FCC hears
those tapes. I hope that wil l gen
erate some action from them.
Also, I'm going to be working
with Congressman Van Deerl in,
wh o heads the Communica
t ions Subcommittee, w hich has
ju risdiction in th is area, to see
whether or not we need some
statutory change, to make cer
ta in that the FCC is doing a
responsible job of polic ing the
airwaves.
0: Do you fee/ that the FCC is
doing i ts job in this matter?
A: Evidence I have at the mo
ment would indicate that they
are not! For instance, a man
was convicted in a court o f law
of using both false call leiters
and obsceni ties, very serious
ones interfering with the normal
legal use of the airwaves, and
yet the FCC was reluctant to
take action against him. He may
be punished in a civil court or
crimi nal court , but as long as he
has the abifity to conti nue to
in terfere with the normal legal
use of the ai rwaves, th en th e
FCC is not doing its job and I
want to f ind out Why.
0 : I assume you are speaking of
the Scott Lookholder matter?
A: Yes.
0 : Do you fee/ that the Commis
sion may be running scared of
f irst Amendment i ssues in this
matter?
A: rm sure that the FCC feels
controlled by the First Amend·
ment, but there are things here
t hat go w el l beyond First
Amendment rights, having to do
primarily with interference with
other people's use of the air
waves, and clearly there are
obscen ities th at go far beyond
one's constitut ional r ight. I

from~28

shown in Fig. 1 pressed, a neg
ative pu lse 0 1duration 2.62 sec
onds witt also be observed. If
you fa il to press the pulser,
however, and thus do not app ly
a posi t ive edge at GATED, no
monostable pulse is observed.
On the other hand, if you repeat
edly press and release the
GATED pulse at t ime intervals
less than 2.62 seconds, the
monosta me pulse can be pro
longed indefinitely. In this way,
a retriggerable monostab/e
multivibrator output can be pro
duced.

Wit h a control word of 064,

know Chairman Ferris and plan
to contact him and ask if that's
what they're (the FCC) worried
about; I want to sort it out and
get some legal opinions as to
whether or not they can move. It
may be that it's something else,
and I suspect that something
else may very well be that they
just get bogged down in th e nor.
mal bureaucracy and that no
body has paid close attent ion
yet. Maybe I'm wrong and it is
something else, but we wilt f ind
out what it is and try to get to
the bottom of it.
0 : Are you going to bring the
Lookho/der matter to the ir at
tention and try to get action on
i t?
A: Yes. I want to be sure that it is
before the chairman of th e Com
mission. He may have a valid
reason fo r not proceecnnq . I
want to know what th at reason
is. If it is a vali d reason, I wi ll
come back and report it to the
people involved. If it 's not a val id
reason, I' ll try to see that action
is tak en.
0: What if some of these al
leged "bad guys" charge you
with violation of th eir First
Amendment rights? Will you
still s tand behind th e amateur
community in i ts housecleaning
efforts?
A: The point is that t he courts
will protect the First Amend
ment . There is no First Amend
ment right to fals ifying cal l let
ters. There's no First Amend
ment right to blasting cbscenr
ties on the ai rwaves. Admitted
ly, obscenity is a difficult thing
to determine under the First
Amendment, bu t aside from
that, assuming th at t hey are
saying something very proper, if
they're fals ifying call leiters and
if they are intentionally inter
fering wi th the normal use of the
airwaves, then it's my sugges·
tron that it is not their First

the behavior depicted for MODE
2 in Fig. 2 can be observed. By
repeatedly generating positive
edges at GATED at t ime Inter
val s of less than 2.62 seconds,
counte r #0 is repeatedly reset
and the appearance of the short
negative clock pu lses is pre
vented. The same purpose may
be accomplished by allowing
GATEDto remain at logic 0 alter
a positive edge has been ap
plied. The GATED input thus ex
hibits both gating and trig
ger/reset behavior.

MODE 3 behavior (control
word of (66) is simi lar to that for
MODE 2, except that a nearly
symmetrical square wave is pro-

Amendment right. I believe very
strongly in freedom of speech.
Clearly, when you th ink about
th e airwaves and their impor
tance, there is the necessity for
usi ng them in some reasonable
and rat ional way for all. To use
th em irrationatty, to intention
atty jam them, has nothing 10 do
with First Amendment rights in
my book.
0 : I unders tand that you are go
ing to be coordinating your ef
forts with the American Radio
Rel ay League through its
General Counsel, Bob Booth.
Would you care to elaborate?
A: I asked if I could see Mr.
Booth as soon as I get back to
Washington. I'm hoping that Mr.
Merdler wi ll be able to come
back as wel l. For one th ing,
the re are 435 0 1us in the House
of Representatives and we don't
want to be running in 435 differ
ent directions. That's wh y it's so
important that the association
(ARRL) quarterback what's go
ing on, so that we are all moving
in the same direction. We need
to coordinate a good reference.

• • • • •
Less than two weeks alter my

interview wit h Congressman
James Corman, word reac hed
us that the FCC had acted on
the Lookholder case, and since
that ti me, the FCC has appar
ently been quite busy help ing us
c lean house, not just on two
meters, either. Could it be that
an overall c leanup of the ama
teur bands has become an FCC
priori ty? The rumors of almost
daily "busts" run rampant, but
the FCC refuses to say any
thi ng. Following up on such a
rumor just this week, Westlink
Co rres ponde n t A lan Kau l
W6RCL cal led FCC Field Engi
neer in Charge larry Guy at the
l ong Beach field off ice. How fa r
did he get? Read his final "air
copy" here:

duced. Deviat ions from sym
metry occur when the counter
byte is an odd number and are
mos t pronounced wh en the
counter byte is very small.

In MODE 4 (control word of
070), the posit ive edge of the
WR pulse (whiCh is applied at
pin 230f the timer when the $TA
instruct ion at 003 014 is ex
ecuted) initiates counting that
culminates in the prod uction of
a negative clock pulse of pulse
width T. The time duration be
tw een the posit ive edge and the
pulse is 2.62 seconds. Th e
GATEDinput acts as a gating in
put, wi th a logic 0 inhibi ting the
counting process.

Finally, in MODE 5 (control
word of 072), a positive edge at
GATED ini tiates counting. By
repeated ly generating posit ive
edges at GATED at time inter
val s of less than 2.62 seconds,
counter #0 is repeatedly reset
and the appearance of the

NEWS ITEM: THE WESTLlNK
AMATEUR RADIO NEWS

EDITION 8106
" In Los Angeles last week,

another FCC raid wa s made on
an amateur stat ion allegedly tn
valved in illegal transmissions.
Officials from the Long Beach
fie ld off ice took part in the ac
tlon . In a capsule, here's what
happened: A signal from an
amateur transmitter was jam
ming a two-meter repeater in
the Los Angeles area. Direct ion
f inding equipment led to the
location, but no one was home.
Wesllink has learned th at the
jamming operation was done by
remote con trol , and that the
owner of the stat ion was acti
vati ng the transmitter by tele
phone.

"The FCC refuses to confi rm
or deny the report, and will say
only in terse governmentese:
'An inspection was made on
Monday, September 10th, but
the results of that lnspecncn
are not public Information .'

"So, we don't realty know
what happened and can't really
be sure who the ham involved
wa s, but it looks li ke the score
from Los Angeles is FCC 2, lam
mers nothing."

If there is real validi ty to the
rumors, and I have good reason
to bel ieve that such is the case,
then it looks as if a cleanup of
our amateur bands is our cnrt st
mas present to ourselves, with a
bit of help from the FCC. The on
Iy ones who won't appreciate
the gift are the fo ul-mouthed,
the carrier-throwers, and jam
mers in general. Why? Becau se
the gilt they get wilt probably be
notif icat ion that they are no
longer licen sed amateurs; good
riddance. You see, the "good
guys" wh o wear white hat s and
ride wh ite horses can win a fight
- even today!

Happy hol idays!

single negative clock pulse is
presented.

It should be noted that in all
modes, counter action begins
on the first negative clock tran 
sition alter WA (pin 23) or
GATED goes to logic 1, and that
WA can initiate counting in all
modes except MODE 1 and
MODE 5.

Although in many ecpuce
nons of th e 8253 timer the
pr imary interest will be to
generate th e proper signal at
OUTO, as shown in Fig. 2, you
can also read the contents of
the te-en counter without af
fecting the counting operation.
By inputt ing a con trol word of
000, 100, or 200. you latch the
1&bit count of ei the r counter 10,
counter 81, o r counter 82,
respectively. As shown in the
memory-mapped If0 example in
Table 1, the two bytes can then
be read into the 8080A chip,
with the LO byte first and the HI
byte second.
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Joe Feagans W9HCI
Tallula IL

EUREKA!

VE3AHS in Weiland , OntariO,
also saw W9ZIH. Needless to
sav. t had a sleepless night alter
all this. I don't know who holds
the world record for DX on fast
scan, but we might be close to
it. Ron W9ZIH was running five
hundred Walts out on 439.25
MHz video, and one hundred f if
ty Watts on 443.75 MHz sou nd;
his antenna on video had one
hundred seven elements up
sixty-five feet. I was putting out
forty Walts on video and ten
Walls on sound with a tony
eigh t element antenna on video
and twenty elements on sound.
My converter and preamps are
home brew as well as my trans
mitting equipment. I am not try
ing to take any credit; we were
all active in this and were very
enthusiastic. We all hope that
what has happened to us might
spark some interest in others. I
have been a ham since 1959, but
alter the initial excitement of
the f irst several years wore off, I
lost interest in the hobby . Alter
getting involved in amateur fast
scan TV, I got my oid sp irit back
again, There is no tetter way
that I can th ink o f for ole- timers
who are gett ing stale to re
juvenate the interest in our won
derfu l hobby. ATV has got all
the excitement of the ear ly days
of radio, with lot s o f room for ex
perimentation .

John Vander Ryd VE3CYC
Hamilton, Ontario

Eureka!
It now looks fairly def ini te

that the new proposed amateur
band in the 890·960 MHz band
wi ll not remain vacant due to
the lack of equ ipment.

Our Canadian Department of
Communications, through its
Director General of Bequla
nons. is proposing a 5-MHz por
tion be set as ide tor CB opera
t ion . They are proposing a wlde
open mode of operation includ
ing man-to-machine and ma
chine-to-machine. Comments
on band plan, modu lat ion
schemes for voice and data,
and, most important, eligibility
requirements are being request
ed from the public.

My opinion is that the DOC
feels that the big boys, G.E.,
Motorola, etc., are not being
agg ressive enough in their de
velopment in this area for the
private commercial user , The
com mercial manufacturers
keep screaming for more spec 
trum rat her than develop ing im
proved technology to ccmmunl
cate within the spectrum they
now have,

Motoro la has developed a
DVP Digita l Voice Privacy Sys
tem along with Harris and pos-

Ae: 890-960 MHz Machine-to
Machine CB

1 1

ATV

which was not really the cause
of it all. The more l ikely si tus of
the ERC problem is exactly
what Bess points to: feelings of
power on the part of a chiefly
self-appointed eli te within the
c lub.

Oddly enough, my strongest
disagreements have been with
Harry Turner himself, who once
walked out of a board of direc
tors meeting because I was
there although not a member,
but at the invitation of that
body. But Mr. Turner and I can
stick to our positions respon
sibly and still keep our com
posure and our friendship -as
we have continued to do. With
the 27 others, I must agree,
there's li ttle point in continuing
the animosit y; I just walked
away from it, too. But l don't like
to see in print an appearance
that the "good quys" won, when
they didn't.

Harry Church WlIKXPI9
lebanon I\,.

On the night of September 4,
1979, all hell broke loose on
ATV. At eight thirty pm,
VE3IWP, who lives in Toronto,
informed me via two meters that
W9ZIH from Chicago was com
ing in on his screen. I f ired up
my TV station, and sure enough,
there he was. I just couldn' t
believe that I was receiving an
ATV picture all the way from
Chicago (Hickory HillS) Il about
fou r hundred t wenty miles
away, while my normal range is
about seventy to eig hty miles.
He was working VE3EYA in
Brentford, Ontario,

Alter that contact, he worked
W3 POS in Erie PA, approx
imately four hundred miles be
tween the two stations, At ten
pm, I got ahold 0 1 W9ZI H
myself; we worked both ways,
live on camera as well as sound.
He received me P4, and I re
ceived him PS (broadcast quan
ty), I nervously took some pic
tures and made a video record
ing for future reference. W9ZIH
was on for several hours, not
just a few minutes as might be
expected . VE3EYR, VE3IWP,
and myself were in contact with
each other on two meters. There
were times when I woufd almost
lose W9ZIH, and VE31WP, who
is f ifty miles from me, would see
him PS, and sometimes cond i·
ttons would be reversed ,

After I finished my ATV aso
with W9ZIH , I picked up N9AB
from Mundelein Il, wh ich is four
hundred forty-one miles from
me. We onl y flashed our logos
at each other for a while; he
came in P2 at t imes. We also
saw K9KlM from Oak Creek WI
once; he was P3 on my screen
and is four hundred eight miles
away . later on tha t n ig ht ,
W2APO in Lockport NY and
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against the earlier leiter of
Tania Miller (August, 1978, page
8) in regard to the situat ion
prevalent at the Egypt ian Radio
Ctub, Gran ite City IL It is one of
the oldest, strongest, and most
prestigious clubs in the nat ion,
whose chie f accomplishment
seems to have come 40 years
ago, wi thin a decade of its
founding, when it won AAAl's
Field Day three years in a row .

When I saw Tania's leiter, I
thought it a bit hasty in ramen
strance again st an admitted
problem, but now I think she,
not Bess, had the better per
spective on things there.

At present, Mrs. Nelson is
editor of the c lub's newsletter, a
journal I had the honor to pub
lish several years ago. Her lat
est edition, besides containing
two unsigned letters-some
thing most of the rest of us
editors stopped airing quite a
white back c-qives the news
that the c lub's regular mem
bership stands at 126, with the
obvious implication that the
membership is up to this figure.
The true picture is that club
membership must be down to
126, following the mass exodus
of 29 former members, accord
ing to my sources, who walked
out the door, led by otc-trmer
Harry Turner (ho lder o f world
record for sending code on a
straight key - 35 wpm - see 73
Magazine, Jan., 1976, page 5),
who turned h is back in disgust
and dropped not only hi s memo
bership, but a lso hi s posit ion as
club treasurer, a post he had
held for more than a quarter
century.

Up until early this summer, I
had felt sure that "our" prob
lems would soon be resolved
and we would all be back in the
same boat again. But I now no
longer think this is possible.
The arrogant and supercilious
behavior of a small knot of
hierarchical dictators wi thin the
club has made any broadly.
based " aura of good feel ing" an
impossibility. Oh, no t that ors
agreements are ever expected
to end, buf they need not break
up the party. To be sure, old
tradi t ions and ideas must and
will be changed, and I never par
t icularly agreed with the notion
that women should not be memo
bers o f the club. But It was not
this issue that was at the heart
of the troub les - rather l ike the
issue of slavery, dest ined to be
the most memorable point of
the American Civil War, bu t
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Now the "other side" has had
its say In the pages of 73, wi th
the word of Bess Nelson (Sep
tember, 1979, page 156) pitted

sultant squeal from various
troopers 10 your magazine. I
noticed some of the biggest
squeals around here came from
police who have linears in their
patrol cars on CB and they own
amateur gear for a home CB ste
l ion . One local co mmunity
police department is almost en
tirely involved in overpower on
c e. In fact, in this particular
area, a county of maybe 7,000,
there are 15 10 18 Yaesus and 7
Sli tronix, and Iinears in aulos
and home are almost common
place. Only one Yaesu is owned
by a licensed amateur.

Then we see an art ic le print
ed by a completely illegal , over
powered, ou t-of-b and HFer
(Peters) trying to convince us he
is just a good 01' guy trying to do
his thing, teuas. so please give
us HFers some consideration
and kindness as they operate
like hams and are really good
guys. Horse cocky! He is an il
legal bootlegger using illegal
equipment and should be in jail
on a criminal conviction, not be
ing published in an amateur
magazine,

Then we have the art icle that,
merely because a ham was a
Condi tional or Tech. says it was
Justif iable and cute for an Ad
vanced-type ECM engineer to
break the law in dozens of ways
to "teach him a lesson." All be
cause the so-called o ffender
was a Conditional whose corn
men ts the hot-shot engineer
didn't like , I'd rather see ads by
Trigger,

In the past, your mag always
had the best of amateur radio,
every article seemed to be infor
mative, and construction ar
ticles for amateurs were of the
accepted ham type, i.e ., li
censed and law-abidinq. Other
than the abovementioned dnv
el, though, you still have the
best mag published and some
day you will get back to the
average amateur and make us
feel we are with you on a one-to
one basis as we read your edi to
ria ls.

" , l l 'Y ( ") ~ .'-.,. :. iI.. .) ,; ~
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sibly others. This appears to
have been developed only for
the purpose of privacy. I feel the
big ~M" and others are going to
be left out in the cold unless
they and other domestic manu
facturers join in on the devel
opment of this proposed new
band, if it is approved.

Of course I am excited be
cause this brings new and in
expensive technology to the
amateur portion of the band.

Paul Cassel VE3AVY
Kitchener, Ontario

Welf, unless we somehow man
age to get a lot more licensed
amateurs than we have now, I'm
not sure tha t we will have
enough people to do much
pioneering on a new band. Of
course, the availability of
relat ively Ine xpensive equip'
ment would help a 10/ and might
take some of the pressures off
450 MHz as 8 repeater control
band. But remember that we
have a 1215-1300 MHz band
which is virtua lly unused .. .
primarily because it is so diffi
cult to make the necessary
equipment.

The 900-MHz band might be
one where amateur TV fanatics
could set up a series of repeat
ers and make it possible for that
mode to cover more ground.
-Wayne.

I'm not writing to bitch or
complain about anything. As a
matter of fac t, I'm writing to ob
tain my copy of "How to Write
for 73." Hopefully, we can st rike
up a mutual agreement whereby
I give you excellent artic les for
publication and you give me
money!

I also want to comment on 73
MagaZine in general. I've been a
reader of 73 since I was first Ii·
censed in 1963. I've followed
your magazine's growth from
' fust another ham rag" to the
best ham magazine currently
being published. 73 gets in my
mai lbox f irst (most of the time)
and gets read the longest. The
art ic les are, by far, the most
practical and fair ly easy to cup
ucate. The art icles also provide
an excellent base for "think
tanking" my own projects.

I was delighted with the letter
from K8DNV about " Wayne
Green's Lair" in the July, '79,
issue. Doug DeMaw W1FB has
long been one of my favorite
authors. Unfortunately, the rest
of the senior ARRl staff don't
share his opi nion.

Several hams here in England
are in the process of formi ng a
G5 Amateur Radio Club for all u
censeo G5 operators. The unof
fic ial G5 calling frequency is
S19 (no rela tion to the CB
counterpart) or 145.475 (sim
plex) MHz. No HF net has been

MALICIOUS FOOLSL..--__I

Arthur Roraback III
RD 1, Box 87

Chatham NY 12037

more cases of cancer in the
next decade, but peddlers of
hysteria fail to ment ion that
over 325,000 cases are expected
anyway. Yes, TMI was a trage
dy. It set back nuclear power 20
years. Yes, the re are risks in
volved with nuclear power, but
these are small compared to
others that we take.

For more eloquent thoughts
on the subject, readers are re
ferred to A. Hailey's new book,
Overload. It provides sober food
for thought.

Russell C. W. Crom AG9N
Mt. Prospect IL

Thi s wi ll no doubt be one of
many letters to you highly com
mending the fantast ic Job done
by the hurricane watch during
the recent hurricanes, David
and Frederic.

I cannot commend too highly
the exce llent wo rk done by all
those running the net and most
particularly by Ellie K4RHL and
l ynne WA1KKP. So many peo
ple who benefited from fntorma
tton received by their tireless et
forts will hold them in warm re
gard, and tor those of us who
sat on the sidelines during the
long hours, their patience and
fortitude under difficult condi
tions was more than admirable.

The diff icult conditions were
unfortunately made doubly so
by some sick pranksters or mali
cious fools who persisted in
hec kli ng and attempting to
block vital transmissions with
all manner of QRM. It is hoped
that the FCC is in a posit ion to
take posit ive action. I think that
every ham who heard the QRM
deplored it and woutd love to
have been in a position to tnrot
t te the bastards.

George Benson GY5GB
Kingston, Jamaica

ing the 1950s is of particular tm
portence. If you or someone you
know has seen such movies,
please contact Mick Georgin
KA8BVO, 8788 Mockingbi rd
Lane, Ci ncinnati OH 45231, in
confidence. His landline Is
(513)-729-3430. Thank you .

David L. Dobbs KaNa N
6612 Pleasant Street
Cincinnati OH 45227

If anyone has any in formation
on any organized net of Mason s
on the amateur bands, please
drop a line to Bil l Williams, Box
41 9, Phi lmont NY 12565. Thank
you.

I
SHINGLE POWER

Ham Help

Is there a radio museum
which would be interested in a
donation of uncla imed cards
from the above?

Gary Payne WD6BJK
1347 E. Dakota

Fresno CA 93704

Without a doubt, WB6AAM
(September leiters) is right In
urging hams to get busy and
power their rigs with solar and
alternative forms of energy.
Considering t he momentum
that Jane Fonda and the "hate
nukes" society is gaining,
blackouts are coming. If you
like the gasoline shortages of
the 70s, you will love the elec
tric power shortages of the '80s
and '9Os. (For more information,
write to Department E, Naticnat
Rural Elec tric Association, 1800
Massachusetts Avenue N.W.,
WaShington DC 20036.)

If anyone can come up with a
solar cell tha t can be used in
stead of shingles for a roof, it
wil l be welcomed across the na
t ion (even by power companies).
Power companies need some
support.

TMI was the worst nuc lear
disaster in history - yet no one
was hurt. Oh, yes, it is c laimed
that there may be one to ten

'32' W6A IY - '31' 6ARW - '25-. , ,
6ASl- '28; 6All - '26; 6BDW 
'28; W6BMH- '31; 6Cl U- '26;
6DAQ - '25; 6DOG - '28; 6DTP
'28; W6EBV - '29; W6FOC - '34;
W6QY - '29; 6RJ - '25; 8AI B 
'21; 8AVZ-Sept.,-'26, "Been on
air week hr" ; 8CTD - '2 4;
W8ESG - '55, "ex-W8AKV"; 9AIG
- '21 ; 9ASK - '22; 9ASN- '21 ;
9BEW - '24; 9BHB- '24; 9BOB
- '24 ". , -9Boo"· 9BQZ - '25'. , .
9BVK - '24; 9DAE- '27; 9DHJ
'24; 9DMX- '24; W9FTR- '31;
9HO - '22; W9LAY - '33; U9WK
- '27.

The Cincinnati Area UFO Net
has been active Thursday eve
nings on 28.8 MHz (alternate fre
quency 28.795 MHz) at 0100
UTC. A Saturday afternoon sec
tion will be inaugurated bectn
ning January 5, 1980, at 2000
UTC. Stations in the wes tern,
sout hwestern, and sout hern
states wit h UFO traffic or in
terest are cordially invited to
check In on or about 28.8 MHz at
that time. Net control wi ll be
KA8BVO, with K8NQN provid
ing assistance and l ia ison w ith
the Mutual UFO Network nets
which meet in the morning on
40 and 75 meters.

Information relat ing to UFO
movies shown to radar special
ists in the military service duro
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VINTAGE osts

THANKS, HARRY
L..--- I

I would like to comment on
the artic le, -rhe 80 Meter Coax
L," by Harry Pardue in your
August, '79, issue.

Even though Fig. 1 is in error
to the extent that the feedline
braid Is not connected to the
ground rod as it should be (and
as it is described in the text), the
art ic le is a f ine contribution to
our hobby and I w ish to thank
Harry and 73 for its publicat ion.

My version of it, whi ch run s
20 feet on the vert ical to a chi m
ney bracket and then slopes
down about 5° to anchor to a
nearby tree, shows an swr of
about 1.2 and required no trim
ming whatsoever! First contact
was Oklahoma City to S1. Louis,
which approaches 600 miles; at
3:00 pm, that's not bad (80m
Novice CW)o
Clarence H. Dollmeyer KA5EKM

Edmond OK

I purchased the following
QSLs at a tocal stamp and coin
dealer. He had purchased them
at an estate sale and was seil 
ing them to stamp and post
card collectors. If any of the
followi ng hams are sti ll act ive
and would like to have the QSL,
send me your name and QTH
and I'll send you the card.

W1 BYF - ' 33; W1B FP - '3 1;
N U 1VT - ' 28 ; N U1WV - '28 ;
W2 A M M - '29 ; 2AO N - ' 27;
2BBC- '26; U3BNU- '25; 3LB 
'28; U3QW - '25; U3VF - '26;
4AG - '23; 4EE- '25; 5PE- '22;
5WK- '25; 6ACH - '26; W6AIF -

set up as yet. So far , we have
about 10 Interested hams. Once
we get a few more together,
we'll have election of officers,
formation of a G5 awards pro
gram, and all the other things
that go in to the makings of a
ham club. So, any G5 licensed
ham who would like to get in on
the ground floor of the G5 ARC,
please contact G5CSU at 10 Ap.
ple Close, lord's Walk Estate,
RAF Lakenheath Camp, Bran
don, Suffolk, IP 279 PJ (my
British mailing address), or
come up on 819 to get full de
tails.

One more item: 29.6 MHz FM
is al ive and well . G5BRB has a
rig on 29.6 FM and I' ll have an
old Motorola l 41 on as soon as
the crystals come in , so look for
some G5 activity on 10 FM from
Jolly Old England.

That 's about it for now. Once
t he G5 ARC is formed and the
awards program is adopted, I'll
provide you with the details.
Keep up the good work in 73and
Kilobaud MICROCOMPUTING.

Richard H. Ar1and G5CSU
APO New York NY

I
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RESULTS OF 1978 TOPS CONTEST
Winner was HA5NP - Robert Soket of Budapest, Hungary

No. of contacts - 549 Number of points -1014
No. of prelixes -115 Total score - 116,610
FT·250 at 200 Watts

Second was HA9RU -Janos Pokker of Miskde, Hungary
No. of contacts -480 Number of points - 851
No. of prefixes-130 Total score -ll0,630
FT·250 at 200 Watts

Third was YUl OCY - Vojlslav Kapun of Klklnda, Yugoslavia
No. of contacts-386 Number 01 po lnts-810
No. of prefixes -118 Total score - 95,580
FT·2OO and amplifier at SOO Watts

Awards
from page 22

of the amateur receiving this
award.

WORKED ALL 8M
WASM I

Thi s award is offered by the
Swedish Amateur Rad io Socie
ty as tangi ble evidence o f the
profic iency of foreign amateurs
in making contacts wi th the

Contests
from page 35

GARDEN CITY CONTEST
Starts: 1200 GMT December 8
Ends: 1159 GMT December 9
The Visvesvaraya Industrial

and Tech nol ogica l Museum,
Bangalore, and the Bangalore
Amateur Radio Club cordially
invite all amateurs to partici
pate in the VU20X Contest.
There will be two groups of op
eration, with one group cperat
ing both 20 and 40 meters and
the other group operating only
40 meters. Log sheets regard
less o f score will be o f definite
interest to all concerned along
wi th any photographs of the
shack and contestants. The
contest is open to all amateurs
but rest ri cted to CW only and
single operators . The station
must be manned by the tnorvtc
ual amateur contesting wit hout
receiving any assistance from
any other persons for log-keep
ing or spotting, etc ., during the
entire period o f the contest. Sta
t ions may be worked once per
band and valid points can be
scored by contacting stations
not in the contest provided com
plete RST exchanges are made
and logged.
EXCHANGE:

RST and serial aso number
In three digits or more.

various call areas of Sweden.
The award may be c laimed by

any amateur in the world who
has fulfilled the fol lowing
qualifications. Swedish ama
teurs will not be eligible.

European amateurs must
work two sta tions in each of the
eight Swedish call areas. These
areas are SM1 10 SM 7 inclusive
and SM0. The contacts may be
made with SM, SK, and SL 81a-

SCORING:
Each completed aso counts

1 point with the following multi
pliers: VU station contacting
Asia = multiplier of 1, contact
ing Europe, Africa, and Auetra
Iia = multiplier of 2, and con
tacting Nor th and Sou th
America = mult iplier of 3.
ENTRIES AND A WARDS:

All entries to the contest
must be postmarked no later
than December 31st and sent
to: The Convenor, Garden City
Contest 1979, vtsvesvarava fn
dustrla l and Technological
Museum, Kasurba Road, Ban
galore 560 001, Ind ia. There is
no entry fee and the entries
must be a true copy of the ac
tual log for the contest period.
All OX stations who contact 20
or more VU2 stations wi ll be
issued a "Garden City Certifi·
cate."

TEENAGE RADIO SPRINT
Starts: 0000 GMT December 22
Ends: 2400 GMT December 23

Sponsored by the Twin City
Teenage OX Club, the contest's
purpose is to promote teenage
amateur ope rators and to help
fr iendsh ip with other teenagers.
All hams over 21 years o f age
must work only stat ions under
21 years of age. Stations under
21 may work all stations. To

Results

l ions, and all stations have to be
land-based. All contacts must
be made atter World Wa r II.
Non-Europeans need only con
tact one Swedish station in
each 01the requ ired call areas.

The contac ts may be made
usi ng any authorized amateur
band and an y type of emission .
No endorsements for work on
any certain band or for phone
work will be given.

The applicant must submit a
list of c laimed contacts which
may be veri fied by two ama
teurs , a local radio club sec re
tary, or a notary public.

show under 21 , put "fT" after
your cal1sign. General call will
be -cc TNGE TEST."

EXCHANGE:
RS(T) and age; if over 21 and

you don't want to send your age,
simply send xx in place of the
age.

SCORING:
Score 2 points per aso in

one's own country, 4 points for
all OX osos. Double oso
points (4 and 8 points) for asos
on 160, BO, or 40 meters. Multi
plier is number of different pre
fixes worked on each band and
mode. No crossband contac ts
except via OSCAR.

FREOUENCIES:
CW-4O to 60 kHz up from

bottom of band, 10 kHz up for
Novice.

SSB - near or around 3975,
7275, 14275,21375,28575.

6 and 2 meters may also be
used.

ENTRIES AND A WA RDS:
Awards will be given depend

ing on the activity! Ent ry c lass
es include single-operator, all
band ; mutu-ooerator . single
transmitter; and multi-mu lti.
Also, special classes for CW on
ly, SSB only, or mixed. A sum
mary sheet is req uested and a
sheet with scoring and contac t
totals along with the usual con
test information signed by the
operator is requested . Al l logs
must be sent to Greg Deuhs
KBIJCV, 1945 Ashland Avenue,
St. Paul MN 55104.

To cover expenses for this
award, which is cloth and beau
t ifully designed. there is a fee
o f 11 lACs. Applicants are to
send this fee and list o f con
tacts to: SSA Diploma Manager ,
Ostmarksgatan 43. S·123 42
Farsta, Sweden.

Join us again next month as
we span the g lobe looking for
addit iona l incent ives to make
those new contacts worthwhile.
Continue to forward award in
formation as it becomes evart
able. Perhaps your own rad io
club sponsors an awards pro
gram. Why not share it with our
readers worldwide?

12TH AUSTRALIAN JAMBOREE
December 29, 1979

January 7, 1980
The vast distances and small

potent ial of people power do
not deter Western Australians
from thinking b ig. Although
cove r ing one t h ird o f t he
Australian continent, making it
the bi ggest state in the world ,
the We st has only 8% o f its pop'
ulation at about 1.2 million pee
pie.

1979 is the state sesqutcente
nary (150th anniversary) yea r. so
many yea rs ago the W. A. Scout
Branch app lied lor the recurer
three yearly Australian Jam
bo rees always previously held
in the populous eastern sea
board states. This was agreed
and the Jamboree becomes the
f inal event In a yea r-tonq bi rth
day pa rty embracing the whole
population from all towns, utiuz
ing a ll act ivit ies which could be
imagined.

World Scout Bureau gave it
regional status as the 4th Asta
Pacific Jamboree. Subsequent
Iy, with the postponement of the
1979 W orld Jamboree in
Teheran, Iran, it became one of
the 1979 World Jamboree Year
Camps. AboutSOOO scouts Irom
eastern states and over 1000
from 30 overseas countri es will
mix with 2000 locals for eight
days o f campi ng, activit ies,
sight-seeing, Shopping, trying
new skills, fraternizat ion, and
fun.

Because amateur radio am
plifies many o f these Jamboree
concepts, e.g ., new skills, trater
nization, and fun, local arne
teurs are preparing one of the
biggest VK6 stations ever
mounted. Facilit ies will include:

-a high-frequency stat ion
on 20 or 15 meters coerat
ing round the clock beam
ing the world , includ ing
eastern states;
- a high.frequency station
on 15 or 10 meters operat
ing all day beaming eastern
capitals;
ea high.frequency station
on 40 or 60 meters ooerat 
ing as required with dipole
aerial s fav oring north!
south;

2"



editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

ea RnY station operating
most of the t ime as signa ls
are available;
- arnateur TV FIS on UH F
wi lh spec ial receivers lo
cated in subcamp fraternity
areas;
«three or more VHF ete 
tton s on 2 meters and 6
meters and perhaps other
bands; and
-a workshop where, under
th e su pervision of ama
teurs, the scouts will be
able to bu ild a simple erec
trc nlc working project.
In addition, a broadcast band

radio station on 1610 kHz is in
preparation so that Items of
news, happenings, instruct ion,
and music can be conveyed
quickly to all scouts for their
entertainment .

It is expected that the sta
t ions will be busy with amateurs
in contact and that the special
Jamboree Badge QSL Card will
be in demand. II is hoped also
that scout groups and units
with radio amateur capabilities
or friends will make a special
time to get together during the
Jamboree to make contact. Fur
ther, it is expected that many
groups around the world w il l

from page 6

emissar ies a few minutes
before a net is scheduled to
open. They can get on, check
around, and , if the net fre
quency is in use, find a spot for
the users to move, If they can be
coaxed into it. Most hams are
like me, they will do almost any
thing for you If you ask nice
ly .. . and w ill figh t to th e death
If told what to do.

II the chaps are obst i
nate ... or if one of the net peo
ple trying to get a clear channel
is less than diplomatic, there
should be an understanding
that the net can move up or
down a few kilohertz to keep
peace in the family. Blessed are
the peacemakers for they are
the first to get killed when war
starts.

FINDING THE JAMMERS
Litt le has been wr itten or

even done about trying to find
the jammers. We are a whole
generation behind in working
on the problem. The FCC and
other agencies have gone years
beyond us in th e design of so
phisticated equipment for
searching out jammers ...

want to make contact to find
out how the Jamboree and their
part icular people are progress
ing. To assist these contacts,
skeds will be accepted for a par
ticular frequency, date, and
time. Mai l to: Scout Amateur
Radio VK6SH, 12th Au stralian
Jamboree, Box 467 P.O., West
Perth, Western Australia 6005.

To test propagation condt
tlons as far as it is possible, all
ekeos will be acknowledged by
trying alt contacts with one of
the VK6 amateurs on the c rqa
nizing team exactly four weeks
to the day and hour on which
the contact is asked for. If t hat
sked does not work, another will
be tried a week later-three
weeks from the Jamboree. The
sooner that sked s are request 
ed, the better can the arrange
ments be.

The Jamboree is being held
at Perry Lakes Stadium and as
soc iated grasslands-an inter
nat ional track and field site
estab l ished for t he Em pire
Games in Perth in 1962. The
rad io station is to be sited on
the top floor of the stad ium
building using most of an area
250 feet long by 11 feet wi de.

For further in fo rmation, con-

while we are st ili out wav ing
loop antennas around, chasing
off in the opposite directlon at
top speed.

I've heard that the FCC Is able
to get a f ix on a Jammer within
one or two seconds . .. or is it
m il li seconds? As I've men
tioned before, I'd sure like to
have some art ic les in 73 on how
to build some modern OF equip
ment. The Happy Flyers in Cali
fornia have run up an impres
sive record of tracking down re
peater kerchunkers and jam
mers by plane, but I should
think that we might be able to
go beyond that before long.

We could use articles on
techn iques for Identifying sta
tions by looking at thei r keying
patterns . Thi s means freezin g
the leading edge of a kerchunk
and looking at it on a scope. I
understand that every rig may
have its own identi fiable pat
tern. We want to know more
about triangulation via re
ceiving both the signal on the
repeater input freq uency and
the repeater output. If pairs, or
more, of operators could get a
net going to do instant trtan au
latton. t hat might be worth
while. Let's start tackling this.

•

tact: (Jamboree) Mr. Alex Shaw,
The Scou t As sociat ion o f
Australia ~. A. Branch), Box
467 P.O., West Perth, W. A.
6005, phone 321 ·7217 (Mr. Doug
Napier); or (Radio) Mr. Peter
Hughes, Asst. Branch ccmrms
stoner, 58 Preston Street, Como,
W. A. 6152, phone 367-1740
(mornings 364·7588).

CANADIAN CHRISTMAS
aso PARTY

Starts: 0001 GMT Saturday,
December 30

Ends: 2359 GMT Saturday,
December 30

This contest is sponsored by
the Canadian Amateur Radio
Federation and is open to all
amateurs. Everybody may work
everybody on all bands, 160-2
meters, CW and phone com
bined. Entry classes are single
operator all band and single-op
erator si ngle band.

EXCHANG E:
Exchange signal reports and

consecutive serial numbers,
e.g., 599001. VE1 stations also
send province.

SCORING:
Stations may be worked

AFTER YOU FIND 'EM
In most cases, a ham will

shut up once he knows he's
been discovered. In those cases
where the ham Is blatant about
it , stronger measures are need
ed. I've heard that massive
visi t s from concerned local
amateurs can have a settli ng ef·
feet on strong-willed jammers.
It is impressive when a hundred
hams drive up and come to your
door to reason with you .. . par
ticularly if they have sticks In
their hands.

There are a lot more artic les
needed on ways which have
worked to calm down hard-core
jammer cases. I doubt if broken
arms are necessary- just some
powerful reasoning.

THE WORST WAY
Amateu r radio has a reputa

tion of bei ng selt-requlatinq. We
try , as much as the FCCwi ll per
mit , to generate our own rules
and we have an enviable record
of sticki ng to them. I can't th ink
of a case yet where FCe-gen
erated rules have been nearly as
well suited to our work as our
own rules. Amateu rs are very
considerate of each other, most
of the time, and tend to go over
board in the protection of
special interests more than in
putt ing them down.

So, In view of th is image of
sert-recutanon, every t ime we
turn crying to the FCC over
some Interference problem, we
are hurting our Image with the
outfit where ou r Image Is the
most important. We shou ld
move heaven and Earth to han
dle our own problems and not

twice on each band, once on
CW and once on phone. Score
10 points for each contact with
Canada, 1 point for contacts
with others. Mult ipliers are the
number of Canadian provinces
and territories worked on each
band and mode (12 provincesl
territories ti mes 8 bands t imes 2
modes for a maximum of 192).
FREQUENCIES:

CW -1810, 3525, 7025, 14025,
21025,501 00,144100 kHz.

Phone-1810, 3770, 3900,
7090,7230,141 50,14300,21200,
21400, 28400, 28600, 50100,
146520 kHz. Suggest phone on
the even hours GMT, CW on the
odd hours.
ENTRIES:

Entri es, with dupe sheets and
summary sheet, must be mailed
by January 31 , 1980, to CARF,
Box 76752 , Vancouver BC ,
Canada V5R 5$7.

OOPS
Hope we didn't cause any

problems, but there was a slight
typo error in the September con
test calendar wr ite-up on the
89'ers Run. Certificate eppuca
t ions should go to WB5YKD and
not WB5TKO as listed.

keep calli ng up the FCC every
time some Idiot lets loose.

WHAT'S NEXT?
Until we get a lot more infor

mation on direction-finding and
have a few dozen stations set
up for Instant f ixes, there Isn't
much we can do. Swing ing a
three-element 20m beam Is
hard ly the wa y to try to locate
some Idiot in Nebraska who is
raising hell with hurricane com
mumcettons. We need to be
able to pinpoint the trouble
quickly and have things orga
nized enough so we can get In
touch w ith a net in the specific
area which can get action.

Clubs which get set up to par
t ic ipate in direct ion-find ing can
let me know and I' ll try to run a
list so other groups will know
whom to contact when a orob
tern arises . I should get contact
ceuret ters and phone numbers,
together with some idea of the
bands wh ich can be OFed, etc.

Let's get going on th is .. .
w ith articles and organization.

COOL THE HAMFESTS
The QST editorial suggesting

th at hamfests be cut back sure
wasn't given much th ought be
fore being put to paper. Sure,
there are major problems for
some of the ARRL conven
t ions ... there have been real
bummers. But th is doesn't
mean there is anyth ing wrong
with hamfests . The Milwaukee
Cent ral Division Convention,
after two solid years of plan
ni ng and work, featuring Harry
Dannals as speaker, brought in
eight exhibitors and a crushing
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400 in attendance. The Na
tional, in Baton Rouge, also
featuring Harry, was another
disaster.

let's compare that with the
first·time hamfest in St. louis
(boycotted by the ARRl) which
drew about 2,500. There were
over 1,500 put to sleep by my
talk alone. This year, the SI.
l ouis crowd is loaded for
bear ... they've rented the larg·
est riverboat on the Mississippi
for the banquet ... seven
decks and a capacity of
3,500 ... two orchestras ...
and some entertainment by
Wayne Green. I understand
that th ere is a possibility that
Arthur Godfrey may be able to
make it ... he's been sick late
ly, so we don't know yet. And
there will be a lot more enter
tainment.

You may be sure that every
exhibitor from last year will be
back ... they cleaned up from
the money-wevme crowds. I
predict the re will be many more
ham and computer dealers and
manufacturers exhlbltlnq this
time.

The fellows down in Mary
land are cooking up a big event
for the spring ... again tee 
turing me. Why do I draw
crowds? Well, I say exactly
what 1 think about things ...
and I'm able to say a lot at talks
like this that I would never be
able to print. Perhaps I go too
far sometimes and say things,
which, though true, shouldn't
be let out of the bag.

A lot of people come to see
what Wayne Green is really
like ... since I aggravate the
hell out of them In my edito
ria ls ... and they usually find
that after 40 years around this
hobby and 27 years of publish,
ing, I really do know what I'm
talking about.

No, there's noth ing wrong
with tremtests except the su
fling eff ect of the league trying
to keep the truth from getting
out . Boy, do those fellows re
mind me of the Kremlin!

WHArs DOING AT 73?
With the ham field in the

doldrums, we're not indUlging in
many expansion plans for 73. It
is doing well, cbvtcusty, but the
growth is mainly in the micro
computing end o f things .
Kilobaud MICROCOMPUTING
has been growing steadily. We
have a new magazine, So-MI
CROCOMPUTlNG, f o r the
TRS·aO owners , starti ng in
January (out before then). The
Industry Newsletter has grown
into a magazine of its own ..• •
now pushing 60 pages a month,
and with no end in sight. The In
stant Software publish ing is
now perking along, with over
100 program packages already
in publ ication and a couple
thousand in various stages of
produ ction. Since this division

:no

has only been in serious pro
duction since the first of the
year ... and since It takes
about six months to process
and publish a program, the proJ
ect is doing surprisingly well.

Instant Software is now being
distributed all through Europe,
in several hundred outlets in the
US, in South Africa .. . and wilt
soon be distributed in Asia. It 's
going in Australia and is getting
started in South and Central
America. Programs are being
produced in German, Italian,
French , Spanish, and even
English.

A headquarters building and
the seed staff for still another
magazine has been organized in
Boston . This witt be a magazine
devoted to leisure in that area. II
it works wen. it might expand to
similar magazines for other
cities, just as the New York,
Phi ladelphia, and Boston
magazines have proliferated.
This is scheduled to kick all
early next spring.

Having had dozens of hob
bies and interests, the leisure
magazine idea seemed a nat
ural to me. I've been heavily into
horseback riding and horse
training, flying, skin diving, ski
ing, gourmet cooking, sports
car rallies and gymkhanas,
boating, water skiing, mountain
climbing, hamming, hobby com
puters, car racing, spelunking,
restauranting. and more things
which don't come to mind im.
mediately, so what better than
to do a magazine about att o f
the activities wh ich are possible
in and around greater Boston? It
will be fun.

DECEPTIVE ADVERTISING?
Every time I see an ad for the

little Giant antenna in Ham
Radio MagaZine, I laugh. From
my viewpoint, this piece of gar
bage is a pure rip-off and I feel
that no reputable publisher
should accept an ad lor it.

In addition to knowing
enough antenna theory to rec
ognize that the contraption is
useless, I've also tested the si lly
thing. It first popped up around
1958 when I published an ad for
it. I got In touch with the " inven
tor," a very nice chap, Stan
Byqutst ... K0AST, I think was
his call. 1 looked over his nter
ature and tried to figure out
some way .. . any way . . . that
it could be more ettectrve than a
piece of window screen. I failed,
so I got Stan to send me one.

Sure, I could tune it up ...
heck, you can make almost any
thing load ..• but it was no
more ettectrve than an old win
dow screen. Stan said he was
getting good results ... but
when he said he had to keep the
feed line away from his tower to
get good reports, I knew what
was happening ... it was the
feed line which was radiating
and the intricate (and expen-

stve! lump on top was a weird
loading coil, in effect.

I talked it over with Sam
Harris W1FZJ and he agreed.
But, just to make sure, he tor
rowed the kludge and tried it
every way possible ... he felt
that it was inferior to a window
screen. I passed the bad news
along to Stan and told him we
would accept no more adver
tising. A short while later, I
noticed an order from Stan for
an 8JK antenna handbook
coming in to Radio Bookshop. I
hope Stan read the book .. . but
I somehow doubt it.

By 1960, Stan had moved to
Ohio as K8VRM and had put
aside his little Giant antenna
(ch, I forgot to mention ..• that
was my idea for the name of the
dumb thing). He took on 73Mag
azine as a rep for the Ohio area
and did a bang-up job ot getting
sales with electronics stores.
Stan is a very nice guy and did a
great job as a rep.

In the 60s, he got involved
wi th hardware for CBers ...
switches, power meters, etc.
Then, lor some reason, the lit
lie Giant got going again and I
see ads for it in Ham Radio
every now and then. I've talked
with 'em at HR, so they know
the antenna doesn't work. Per
haps they feel that the ad,
wh ich says that the antenna
"may not outperform a full
sized beam," is warning enough
to the wise. That is a true state
ment. I would not expect the
antenna to outperform a tun
sized beam, even if it were lying
broken on the ground.

Shouldn't there be some re
sponsibility on the part of pub
lishers to protect the unwise
from being sucked In on burn
mers? I have a whole l ist of
f irms which I won't permit to ad·
vertrse in 73 ... though most 01
them have gone back into the
woodwork. I haven't seen a
Dycomm ad in a while. And we
shut down ads tor EBC, Ebka,
Pro ces so r Tech , Swivitek,
Valpey Fisher, SAROC, etc.

The ARRl makes a stab at
trying to protect t he QST
readers, but they permit rip-oft
advertisers that I would never
let run . I do enjoy their bragging
about what few they do avoid.

let me repeat something I
keep repeating: If you feel
ripped off over any ham gear,
please let me know the details. I
prefe r you write a letter to th e
perpetra tor with all details and
send a copy to me.

Ham Help
I need a schematic, manual,

or data sheet on an Instrument
Corpo ration of Florida very low
f requency rec e iver , mode l
R-500. This fixed-tuned s-cban-

1980 ASPEN CONFERENCE
Ham manufacturers are

always looking for some new
concept which might permit
them to bring out ham equip
ment which would make all past
rigs obsolete, thereby triggering
a massive buying of new equip
ment. Since we're talk ing about
something on the order of $1
billion or more in sales, this is
not to be treated lightly.

Oddly enough, hams, too, are
looking for exactly the same
thing ... something new. It is
fun to buy a new rig, but the ex
pense is a major one and not to
be made unless there is a
darned good reason.

I th ink I have two break
through ideas which together
could make all existing rigs
completely obsolete ., . and
that includes both low-band
gear and FM equipment! It will
be possible to use these new
modes of operating with ado-on
units for starters, but I suspect
that most amateurs witt want to
opt for equipment with these
new modes built right in. These
concepts will , I think, make it
possible for us to see profound
changes in amateur radio over
the next few years .

The first public unveiling of
these ideas will be at the Aspen
Ham Industry Conference, Jan
uary 12-1 9th. The admission fee
wilt be a signed non-dlsctosure
contract for one percent oftha
wholesale price of any equip
ment sold using the concepts I
shall divulge.

It is too late now for us to
make reservations for you, so if
you are going to attend the con
ference (which includes a lot of
skiing), YOU'll have to handle the
reservations yoursel f. Please do
let Sherry know if you are going
to be there so we can include
you in the activities and work
shop session (Sherry Smythe,
73 MagaZine, Peterborough NH
03458). The main group will be
staying at the limelight, in
downtown Aspen.

AUGUST WINNER
Amassing the largest total

vote ever recorded in our Most
Popular Article contest, " You
Can Watch Those Secret TV
Channels" walked away with
August's award. Authors Jim
Barber K0JB and Jevon lieberg
K0FQA will be splitting the $100
prize. If you have a favorite ern
cle in this issue, be sure to use
the Reader Service card ballet
to let us know what it is.

nel receiver was part of a Cubic
Tim ing Systems network.

Harry A, Weber
2505 West 82nd Place

Chicago Il60652
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MIld _ IIlIftlOlY 1heI1 1'" 110'I) 1-1. tIolI tor
stlDC fUM or Yldec bolIrlls. Nso iI l K SlIPI'
MonrIor .....101I 2 wrth Yidto driver lor f\II CIPI
lIIiry disOItr IOiIII Tony 61* and IlI'MIIo inIIrtiICI
IlOIrd 1'11'I1111 110 1'IrtI 11.I5. liS 232 $.1.51 .
m 21 IIF 11.11. I-llt I·U I . " 51 , III
_ III -..tIl rillCloII ealIII is I'fIiliDit •
112~ IOI.SY CCllnElion blI l =U~ \hi Sol ,.,
f l and \hi I,.. u.-_ ......
"- Ill""" 11101 \Ill coml*lt J1$.... (_
"'1IIt-",* PowIr5~ 1JeIow).

ATTENTION ELF OWNERS: OUEST SUPER BASIC

Muni·veh Comput.r Pow.r Supply
I_ 5 1fIIlI. :!: lev S IIIIp. 5Y 15 II'IIll . - 5_
51111P. 12Y .5 IIIIp. - 12 0(ItI0II. :!: 5_, :!: 12'1
ft rllOulIlId KA $29 !l6.KA WIth lIlI"d*l fQrnlI
$37.5. $1 .00 Sft IPPIII, Woodgrl ln CUI
$10.00, 1 1 50"'~

usily idI;llIllIe 011 _ 1102 11'••114 RIo.
lIUns 12K RAM 11I11"".... /01 llIK ifId "'"
progra .... . e.- I'IfSIOII in 1lOdc _ ROM

0.... lht ItIdIf IIiAI~ 1102 ~1tmS
11I__11II au.st lI lM Irsl c0m

pany_"'llllhipl lUI W. s.~ \l:lIlf102
1yS!1IIII , I c:ompItIt~ SIC* BiIsc 111
Ron CP:_ IllCludirIG ...... potIt~
..".-*__ (nl,ll\'ll)ll :!:, 11('"1.
12bitn.o- :!:2~. M m~. SlrIlO
.....-s. Stmg IftII"C In on. Casstnt 110. Sa..
..d lMl , 61511: . 0.. and II\ICl'lIIIItnQuIIlt pro
D...... and _ 15 Sla".'II. f\JlCtlOllllAll
QoeoIlOR

......_ CDmng SOOII . 1ll'I exCllillgol prto...

.... soml cred~ lor CiSSI!ltl! verWlrl
h,-'a en- .
T_ , 1112 n., laic s.- ...
_ nI ,... TM rtltIII. wrwttT.,. ., " "..
.... ..... ~..... 111.0.
S-1...... b ,...... $1.15
ea... '.eAu....... ... EllIW; Eft II
AUfIl_ ...... HIgh ~ukIn ~'"-a

... caIof gl1pha "'lJIIncWIIlI up III 256 I , 92

..olWOn lor leU INn $1• .

lQl. l¥wn. RAM bel .a.pnl. J2l(; ItsIlhin$l50.

RCA Cosmac Super E" Computer 5106.95
ComIll"IwlUrM ~)'lIU decidllO ~.,y A 24 kIy HEl . ,,_ ..- irldudes 16 HEX Uy$
0lI\tr tompdt, n.. II" 0lfIt< com""'" 011 DIUS 1M4, mel, IW .,., .......,,,.
lM mil'", locliy 1hIl1la .. fl. dl$AlIII '*'. _ _ 1M ..... ilIId 1. _, L1rg. 011
ft1lI ol1lll s."..mtor so IllM money _Till S\C* _~ Qi~S pro"'" oltput 1<IClo~ ...~
U III _. 1"'lllll>Oer<l comOU'l' 1lIaIlloei ... In ........ Therl is <I 4-4 pin I lindill'd
frIlIny '" "'11\1$_ It iU Il h e r 10M compulIf lor conllldor SIOI tor P(: c:afdS I ll(! <I SO pin con..'
lI'iJ/IOIg~ lor *"IW!O (IfOQ'lI!Im" o ..til Its 101 $lOt lor !he Ouesl Super Expansion 1I00ud
l!IICllinIlinClIige IIIf "" I II tasily I . , . ... I'oMf suPlllY A soclllllJ lor III ICs n if>
.~h " , IIi..,. III . .....,. f ,,1 , ..Ie. ASCII d l,l(ltd intMprice pllll iidflii llld121 l>O ,lnstruc·
l ey....rdI . 1lW. CIlt._...""III....• . lion monu.al .... ic:h new includes ".... <10 gogs. 01
IItlOlt)'llU blf)' anGll'llf Imll comp,*'." ~. lOIIw,re Info, including I series 01 lIssons 10
indullts !hi 1vI0'*""lI I.'ur. , ROM mOll ~or, 1'Itl~ lIfI you stifled and iI musiC: ~rogr.lm ilM
Slaw iIIld Mod' ~ISp ~l" : Singlt Stl~: OpbOn;t1 gr.l~ics tilrget gi "'ll
Idd''''' diS~~s: Power Supply: AOOIOAm~illlf Ml ny schools Ind ur.iverJllies a'" "'iIlg til.
IndS~kflr : F!lllysodtllld 10r l ll lC '• . RUICO" Supt, Ell G I cou,se 01 study. OEM's use • tor
01 ill wl n ilflly 'aPili",: full docu mtnlilbOn . Ir.nillg an d research Ind develollmen1
T'" hptr Ell Includes I 11011I mon~or lor pro- "'m.mber, other rompulers onlyoHIII' Super Ell
grim 10lding. edIting Ind..eeutiOfl wnnliNGLE telMes It addlllOllil cest or no1 it II, CDI'll . . ...
STEP lor " -.1' 11II d,~ugg lnl which ~ llot In. ~t10 'au ~IIY . Super Ell KII $llll1 .!l!l . Hlg_
cluded in othtrs It tlIlI u ma p'lee, Wllh SINlilE . dd u opllon $1.05. lo- . dd".. apUol
I n p yo ucl nsea ' ''' mocroprocn sor dllp Opell' 1t.05. ClI110m CI ~l nll wnh drilBll Ind Il tlellBll
ting ....th I'" unl~ uI Ounl ilddrlSS I nd ~ ltllxJS ple>Jg lilM front Pin. 1$24.15. Expa ns~n Cabinet
diSpliIYS ~llorl . durin, and I nll IOlICuting In· Wllh room 10' 4 S·loo boo ,ds $" .00. NICld
slructio"" AlSO, CPU modeI nd ill1l'UCllon eyc l. "lit" Mlmory SIl l'll Kn 56.'5. All kns Ind
Ir, deeod lll Ind dlsplaytd on 8 LEOIndlca1ors . oplio ns also completely i1Ssem blnd and tlStl d.

" n RCA 1861 Wld.. /rlPhICl chIp u ows you to Gu.shI." . 112 pegl monlhly soflwilr, pub~ca·
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1,.1ll" 1,11111I ' 1l;ludtd tor wrilln, your own Tiny 81Sic CIIssetW 51' .00. on RO M $341 .00.
mllllC or US"'ll mMly music programs Ilrtad}t anginal En kn ~oonl $14.". 1102 l """ltt;
wrilten . T'" Spelklf amplifier!l\llYlisa blI uslll Moews VIdeo Graphics $3.5G . Games In ~ Music
10 dl1l'l ..lays tor contfolllUrposes . 53.00. Chip 8 lnterprwtef IS.Y.

Super Expansion Board wllh Cassene interface $89.95
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bttn (ltSign«lto I.OW , .. to dtcIlle ho'/II ~u
• ,01 ~ aptionld h i $.,... f.,..1tR loll'll
~_ 11I11I " II ... ,..., RAMfilly~"'I
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tICI and I us_ill..... rrov._ lItw
blItrl madl tor I. olhlr ogbOllS 1)1I \tie Umt
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llonot",1M ...... Ell Tht*,d oneIucle tIolI
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Iorllll me_ and T-.r llaIo:: or_ purtlOM$

I .. ...... 110M....... 11' .• ill ," I bIIa
III on boinl optIOIIlI 210ll EPROM "",0Ch hIS
blItrl prell"Vll,*",nwcI ..", I proP,"" IDIcIIrI
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..dl....~. 1_ b11 CISStIlI lit)
~.dYliWlrlllllOlMt . IlMCludft ....
..... " fWdouI. blOCk mow QIlIll*ly and
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AZDEN. * NEW! * AZDEN. * NEW! * AZDEN. * NEW! * AZDEN.

NOT $550.00

INTRODUCTORY
PRICE

2 METER FM TRANSCEIVER

AZDEN®
REVOLUTIONIZES THE STATE OF THE ART
AWE AND AZDEN. INTRODUCE THE BRILLIANT NEW PCS-2000

MICROCOMPUTER CONTROLLED

\\~~\
ALSO PCS 2800 10 METER
VERSION WITH TH E SAME
BASIC FEATURES COMING IN
NOVEMBER. PRICE TBA.

COMPARE THESE FEATURES
WITH ANY UNIT AT ANY PRICE

• FREQUENCY RANGE: Rece '~e and trensent 144 0010 147 995 Mfiz. 5Khl
steps + MAR S CAp· and MULTIPlE OFFSET BUlLTI N

• ALL SOUO STATE·CMOS Pl DIGITAL SYNTHESIZED.
• SIZE; UNBELIEVABLE' ONLY 6'r . 2~- . 9\10" COMPARE!

• MICROCOMPUTER CONTROLLED: All K,wInong and f,equene;y,conlrol
toocnoos a'l~ pe.tormed by rmcrcco-nputer

• DETACHABLE HEAD: Thecontrol head may besepa'aled fromth'" radootor use
on I,m<ted soeces and tor ~urrty co-ccses

• SIX·CHANNEl MEMORY: Each memory IS fe-programmable Memory ,s
ret ained even when the uert IS turned off

• MEMORY SCAN ' The SI ' ch annels may be scanned on either th,. "busy" or
'vacant" mode'S 'or QUIck. eesy rocetton of an OCCUPIed or unOCCup,ed
frequency

• FULL·BAND SCAN: All cbenners may be scanned m e'ther "busy" Of "vacant"
mode. . ThIs IS eSPi!CI ~lIy useful fa. loc ~t ong repeater necoeoces In an
un fam ,loa. area

• INSTANT MEMORY·} REC ALL: By pressing a button on the mlcrophone o. front
panel, memory channel I may be reca lled for Immed iate use

• MIC·CONTROLLED VOLUME AND SQUELCH. Volume and squelch can be
<ldlusted t.om the m,c.ophone for convernence '" mobile oPeratIon

• ACCESSORY OFFSET: Prov'des three <ldd,l!On<l1ottset ~<ll ues +0.4 Mf1z. + 1
MHz and +16 MHz Othe. offsets may also be oblaoned

• 25 WATTSOUTPUT, Also !) wattslOWPOWef for short·d,stancecommun,callon.
• DIGITAl SIRF METER: LEOS ond,ute s,gnal strength and power outpu t No

rrcee mechanocal mete- movements to fall apa rt!
• LARGE ....·INCH LED DISPLAY: Easyto·read f.equency d,splay muumues

-eses.cn t he·rOiJd- t,me
• PUSHBOnON FREQUENCY CONTROL FROM UIC OR FRONT PANEL Any

frequency may be select"" by p'es!>lng il mlc,ophone or f.ont panel SWItch
• SUPERIOR RECEIVER SENSITIVITY: 028 uV lor lOdB QUletong The M!uelch

senSItIvIty IS supeeb. recumng less Ihiln 0.1 uV to open The 'Ken.e. aucro
C"CUltS a'e des, gned ann buIlt to e' ilc tlfl g spa:,I,cat,ons. •esuttmg In
unsu'passed l l"Cewed-Slgn allfll ell llllbol' ly

• TRUE FM. NOT PHASE MODULATION, Transm'tted ac ute Qualoty 's opl ,ml zed
by the S<lme hIgh standa rd 01 des,gn and constructIon as IS fou nd to the
.ece l~er The mIcrophone amphfoer and ccmpresston C"CUI tS otte r
inlel liglb<l<ty second to none

• OTHER FEATURES: Dynam ic Mocrophone, bUIlt in speaker . mcbr'e mo unting
bracket. e' teffl ~1 remote speaker Jilck (head and rar no) and much , m uch more
All cords , plugs, fuses. rrucrophone hanger, etc inclUded We,ght srcs

• ACCESSORIES, 15' RE MOTE CABLE $29 95 . ·MARS·CAP KIT TBA PeS 6R
Al e POWER SUPPlY... $4995. TOUCHTONE MIC. KIT. $3995

800

..•••••••••
OIlOU NOW TOlL·FIt((

8817 S.W. 129th Terra ce , Miami. Florida 33176 e-t<T(ardlw:lldHs~UW

Telephone 130 51 233-3631 • Tetex : 80-3356 Oovr toll l.ee~"'lI numbf<.n

u.s. DISTR IBUTOR DEALER INQUI RIES INVITE D SO "t800l $24~7s;~ 1 000
In c."....n'a \11001 6~1 nn

.. ra, ka and Ha...-a« (11001 614 7'l19

AMATEUR-WHOLESALE ELECTRONICS

232



JANUARY!!COMING IN

KlKDKI FM 2025A

MFJ SUPER

CW/SSB
FILTERS

-25 WATTS

• 10 MEMORIES

• BAND & MEMORY SCAN

• MICRO COMPUTER CONTROLLED

• PROGRAMMABLE OFFSETS

• SINGLE KNOB TUNING

"" .

J

THIS NEW MFJ·720 DELUXE SUPER CW fll ·
TER gives you 80 Hz BW that Is 60 dB down
one octave trcm center trequencv. 8 poles give
SU l1er steep- skirts with no ringing for razor
sharp selectivity mat no tunable inter can match.

Bandwidlhs: 80, 110, 180 Hz. Center lreo.:
750 Hz. Up to 15 dB noise reduction.

Noise limiter. Plugs in phone jack. 2 watts
for speaker. 2x4x6 inches. Requires 9-18 VDC,
300 maoOptional AC adapter, $7 .95.

Try if. If not del ighted return within 30 days
for refund (less shipping). One year unconditional
guarantee. Order foday. Gall tont ree 800-647
1800, charge VISA. MG. Or mail check. money
order. Add $3. 00 shipping. .... M52

MfJ.721 SUPER SELECTOR CW/SSB fiLTER
gives 80 Hz BW, steep SSB skirts, noise limiting.

CW filter gives 80 Hz BW. Na ringing. 8
poles give super steep skirts (60 dB down one
octave from center ireq. of 750 Hz). No tunable
filter can match performance. BW: 80. 110,
150, 1BO Hz. Reduces noise up to 15 dB.

SSB filter improves readabi lity. Reduces
splatter, hiss, static, noise, hum. IC active tiller
has 375 Hz highpass cutolf; 2.5, 2.0, 1.5 KHz
(36 dB/octave) lowpass cutotts.

Works with any rig. AM, SSB, CWo Plugs into
phone jack. 2 war ts tor speaker. Inputs for 2
rigs. Speaker and phone jacks, Phones disable
speaker. OFF bypasses filter. 9·18 VDC, 300
rna. 1Dx2x6 in. Optional AC adapter, $7 .95 .

Swilchable noise limiter lor impulse noise;
trough clipper removes background noise .

Simulated sieree for CW lets ears, brain reo
jecl ORM. Yet. hear ctt frequency calls.

~

"~

e---'i'!l$299S .
I l~ l t ~ EACO l:ll.;

lllE CWf·2BX SUPER CW fiLTER AND SBf ·
2aX SSB fILTER are same as in the MFJ- 72 l,
less speaker amplifier, noise limiter. Plus in rig
to drive phones or connect between audio stage
for speaker operation. 9 V battery. 2x3x4 in.

I. .

$44.95

._. ,- ~.~

- ~' ... ~'-"- '"WH Y OU' U$OI

'HI ' '''K'...... .,,,..........,... ...._ -.- ..,..,........-........_......-~."~~' - " '"

SUPERB!
NEW rCOM

IC -701 S
H.F. XCEIVER

SALE

I TWO ANTENNAS I
• FOR THE PRICE OF ONE.

~KDI(i MAXl[
TWIN ANTENNA

• SUPEFI 80 LB. 100 M P.H . BLACK
MAGN ETIC MOU NT

• '¥a W AVE FO R MAXJ[ SI GNAl
AND

• 'I. W A VE FOR Cl OSE· IN AN D
RESTRICTED H EIGHT AREAS

• INSTANT C HAN G E-OVER
• SUPERIOR PERFORMANC E
• STA IN LESS STEEL SPRING AND WHIP.

CHROM E ON BR ASS BASE- COM PA RE!
• COMPLET e WITH 17' COAX

AND CO N N ECTOR

REG . 529.95

1

CO MPARE!! No t l>i ng £1$& Does!

ORDER NOW TOLL-FREE
Credit Card Holders May Use Our Toll Free Ordering Number

ASK FOR OPERATOR 701

(800) 824-7888
IN CALIFORNIA (800) 852-7777

ALASKA and HAWAII (800) 824-7919

Please Call or Write for Special Package Price

A ~C'P$
_ ~S· 4R ,.31 .• •

REG . $369.00

SPECIAL
SALE

$29900

AMATEUR-WHOLESALE ELECTRONICS
:~ 8817 S.W. 129 Terr . ""I!lll'"

Miami. Fla . 33176 .... A2 1

Tel , (305) 233·3631

CALL TOLL FREE •.• 800·647·1800
For tecmce information, order/repair status. in
Miss. , outsidecontinental USA, call 601 ·323·5869,

MFJ ENTERPRISES, INC.
80X 494, MISSISSIPPI STATE, MS 39762

i/ Rea"e, Se,vice-see page 259 233



•

W ISPER FANS
Ttli, la " is ,uper Quiel, elflclenl cooling wtl ere lo w acoustical disturbance is a mUS1,
Size 468" x 468" x I,SO", Impeda" ce prolec ted , 50160 Hz 120 volts AC

O N LY SI.9 5 o r 21SHI.OO

EIMAC 3-500 Z
Special price - limited quantity

$150.00Ipair

2.1,25 .....,
23.575
25.9
25 99'<161
2666667
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~,.
""2 / T1118
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'""'~26 ~~""9

~,

2>' 93>-__
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» 0000"',
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32.0000
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" 0000,,=
'",. 0000
34 4444
34 H H 4

" 0000,,
~oooo
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~9,777778

39 ,8"81
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.19 9 2592

.19 .96296~

40,00000
10,037031
~00H07~

~(]111l11

~0 , " 8 1 4

40 , 1 8 .~ 1 ~

~(] , 22~~22

40, 21,9~.~

40,29629
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40 ,555S1,fi
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40 70371)4
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t 0 8U8L5
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41 ,00000
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" 000041,48
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49,~411l6
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sccccc
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51, 4,';
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79266ti1
8,00169
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11 755
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111155
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13245;
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16.39166
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11.215
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16 ,330
19.100

""

~ , 604 .....,
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6738
6nl25
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1 46<'5
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AL L C RYS TALS 14.115
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2 13915
2 142125
2 7425
2 .144
2 744S
274415
2146615
2751
2.754
2 7S5~
2162375
2.113!>
2776625
216
2790
2.814
2617
26225
2635
2,85
2854
2654265
2.665
a"
26125
281681 5
2661
aees
26~
2910
2920
2925450
2 !J2545

""2~3~
""2~615

' '''".,
21173,..
"","'"
"""'""Xl'"'"3045

""aoea

"'""'"3 014
3 1125

a '"3131
3 13!1~

a ..",,~
3 ' .5
3 151

192·Hl
3135
4971 0
ro

'"es
m

""285 714

'"m
1 0000 MHl

"'"".",'",.....
"1 763 75
1 77 125
1 7731 25
118675".m1 1 11 75
1 e..Sl25
1 e..37S

""'"1 e..S~
,~

".'"1 e..9~
'M~
1908125

""192$125
1 921

"",'"
"""'"1 99!>91S
1 9601750
'0000

"""2 05915, '"
2 1211175
2 12195
21315
2133275
213505
2136825
2 ' 425
21"625
214675
214861S
2151
21S3125
21S315
2 155
215525
2,15 1315
2,15~

2 16315
2,165815
21101~

2 11225
2 114315
2 1165
2H9M
21e..15
2 16515
2 194125
2201063
2206313".,,,,
2210812
2210813
2 21206.3
221.562
2.2 1.563
2215625
2 211938
2 211115
22221 25
2 22325
2 2211~
222815
223125

"'~2240~

22.'

"*22.75

"'"2 2915,"""'"
'''',""''''''',"""
"'""'''',""2314
237S
2 JlI725

""231161175

$5,1 5
ass

1020
1000

"Xl,,.o.
3.15

1200

e.s
'39.

only $ 19.95

MODEl"3AFt
DC null wollmeter

$112.50

MODEL 6188
3.8101.6 GHz
only $499.99

A Model $299.00

MODEL 612A

450 to 1230 M H z
.1uy 10 .5uy Into SO o h m •

O N LY $49 9 .9 9

MICROWAVE D IODES

H.P. 2835 2,20
MA4882 5,00
MBol 01 1.89
MB o l 0 ;? 1 ,9 8
lN831 8.00
1N57 11 2.20
lN 5712 3.45

302A with . 291A
W..,e Anel yzer end Sweep Driye

20 HZ 10 50 kH z
S199 .00

MURATA CERAMIC FILTERS
M odel SF D-455D

455 kH z $3.00
Modet SFB-455D

455 kHz $2.00
Type: CFM·455E 455 kHz S1.95
Type: SFE·1O.110.7 MHz 55.95

300 MHZ 16dB MIN,
17MB MAX.
50 MHZ 0 \0 - ldB Ircm 300 MHZ
24 verts DC at 220m. MAX

MQOEl616BIA
1.8104.2 GHz
only 5399 .00

MODEL 416A
Rat io meier

$125.00

M O DE L 683C

2 104GHZ

O NLY 5299.00

M ODEL 820A
1 1011G H z

.2 2 3 V to luw.
5699.99

MC 1JOOL
MC 1461R
MC 1469G
MC 1SSOG
MC 156/JR

"'"eeecMC1S69R
Mc.0.24P
MC6820P

""""".2116TI""'...,.,

C A R B IDE CIRCU IT B OAR D DRI LL BITS

Size Price Size Price
35 S2.15 58 $1.85
42 S2.15 5 9 $1.85

41 $2.15 60 S1.85
49 S2.15 61 S1.85

SO S2.15 62 S1.85
51 S2.1 5 63 51.85

52 S2.15 64 S1.85
53 SUS 65 SUS
54 SUS 66 Sl .9O

55 S1.85 1 .2 5 mm S1.85

56 SUS 1 .45 mm S1.85
5 1 S1.85 3 .20 mm S3.58

INTEGRATED CIRCUITS
5200 MC 14Q3R
690 MC l 469R
2 .05 MC 1560G
ISO MCl563R

1240 MCl 568L
5 ,31 MC 1S9OG
815 MC 1648L
382 MC l 648P
695 MC66 B2 1 P
695 TMS4060
395 TMS4024

299',..

MODEL ' OOOR
Vacuum lube vollm" er

$79.95

MODEL 434A
Calorimeiric powe r mele.

$4 50.00

Vo ltage

TRW BROAOB AN O A M PLI FIE R MO DE L C All 158
Frequency response 40 to 300 MHZ
Glln

MODEL 606A
50 kHzlo 65 MHz

•1mY to 3V into 50 ohms
51 ,000.00

M ODel TS510lU H P 608 D

10 MHz 10 420 M Hz
. 1 V to .5 V

1399.95

TEKTRONIX
l LS Speclrum An.IYl.(
plug -in
50 Hz · 1MHz 1899.00

TEKTRONIX
1130 Speclrum An.lyl.' plug-in
925MH,·10.25GHz $899.00

MEASUREMENTS Model 800
S'lnd.rd Signl' Generalor
19 MHz · 415 MHz FM 5150.00

HEWLETT PACKARD UHF. VHF, AND MICROWAVE SIGNAL
G EN ERATORS AND SWEEPERS. AND OTH ER eQUIPMENT
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2300 MHz CONVERTER KIT

E.F. J ohns on tube socke t .122..()275-OO1
lor 3·400Z. 3·5OOZ. 4·1 25A. 4 ·25OA. 4-400A

529,95/pair

NOWONl YI15.70
$20.65

NOW O NLY $24.95
510.95

MHl ELECTRON IC KITS:
le ll II
Motoroll MC1441 0CP CMOS Toni G.n...tor
CMOS Tone Gener.'Or II'" 1Mi'll cryst.l to prOduce standard dlill Ireqllency d ," I.
Ing s .gnal. Directly compa tible wllh 12 leey Chomer lc 'rcucn Tone P~, Kit IncIlKI"
the lo llo wlng ,
1 MotOlo la MC1U1OCP Ch ip
1 PC Board
And a ll c tner parts lor a s s e m b ly
w llh I MHz crys tal

Kit ' 2
Flln::hlld llSHllOOC PrelClleI' 35OMHl.
95H90DC Prescaler divi\M, by 10 to 350 MHZ. This le il will ta lee any 35 MH l Counter
to 350 MHZ. Kit include s lhe fol lowing:
1 Fl lrchlld 95H9OOC Chip
1 2N5179 Tr.nl illor
2 UG-MIU 8NC Coflnectors
I PC 80Ird
And I II Olher partllor "Iembly
l ess 95H90 ch IP

FE TS
3N128 $1 .00
40673 1.39
MPF 10 2 .4 5
MPF1 2 1 1 .00
MPF1 31 1.00

AA N ICADS
Used /pull oul 0 1 c a lcu la to rs
79C IIIc h o r 559.0011 00

Po lor.d Mo d el 1206
1.9 5 to 4.20 OHz

s ig na l sou rce
$400.00

Mode l 1107 3.8 10 8.20
GHz 'ignal g e ne r. lor

$550.00

TUNNEL DtODES

TY PE ~

T0261... 510.00
TD263A 10.00
1N293O 7.65

'16 .66667 MHZ
~2 7 ~

>'J.lJOOO
" 1 OOסס.

00 =
!I.1.I J~6

!l3.~

!lJ~

!I~ . J

0000
106 ~;o

1 ~6 ~
I HO':l
16<>.5

•
••

5 9 SO."
16 SO
15.95
2880
12.30
"3
382
382

12.30
7435
15.-0

70.00
144 00
39.00
12,95
28.00
3900

5 25
625

10.60
18.SO
1,95

35 00
995

10 60
to 40
45 00

785
12770
32800
2575
5000

'"

NOW ONLY 15.11 5

4Xl5OG
100TH
5728
811A."
""6 146'"
6 1468
6 159
6293
6360
6907
6939
7360

"..
80"

""8226
8295A1PL172

..""""A5
8950

8A~K AM f RtCAR D/ VISA/MASTERCHARGE :
JOUf '< uml)e' :•
tor equwaieen •

TUBES

• ••• • ••• ••• •••• •••••• •• ••••••• •••• •••••• ••• •

55 00
9000

225,00
' .00

rso.oo
"50
68.75
8000
81 .50

255.00
145.00
3850
5350
53,SO
7200
.. 00
6000
70 00

28900
ees 00
400 00
3700TERMS:

All cl>eck••"" m_, 0....' . a'. in U.S. 1.."".,
All ,...nl 11,.1 cla.. 01' UPS.
P lncl_ '1 .~ mlnim..m lor _law-.
All prlc•••'. in U,S. dollal• .
All pat1. pr,me1a"a,.nl_.
5 ' .....iC. c....ge Oft.1l bank ca.-ds.

2E26
3·5OOl
3·1000l
3828
3X25OOA3
4 65'"
4-1 25A
4·250A
4·400'"
4·1000'"
5·500'"
4CX250B
4CX250F
4CX25QG
4CX25QK
4CX250R
4CX350A
4CX350FJ
4CX1OOOA
4CX1SOOB
4CX15OOl)A
4Xl st)A

CRYSTAL FILTERS: Tyee 001·1H&O lime I. 218<1F
10.7MHl Narro w BInd Crystal FlIlar
3 db bandwidth 15lehz mlnlmllm 20 db bandwidth eoene minimum 4-0 db bandwidt h
150lehz minimum. Ultima te 5Odb: Insert ion loss 1.Odb Mn, Ripp le 1.Odb Ma. , Ct, 0.;.
- 5pl. At. 3800 Ohms,

FAIRCHil D VHF AND UH F PRESCAlER CHIPS
9SH9OOC 350MHZ Orescal.. DiVide by 1()'11
9SH91DC 350Mi'll PI.scal.. Divide by Si6
11C90DC 850MHZ P,escal.. Divide by 1()'11
l1C91OC 850Mi'll PI.sCl ler Div ide by 516
llC830C lGHZ Dlvl\M by 2ol&'2S6 PlesClI""
llC700C llOOMHl Flip/F lop with resel
llC580C EC l VCM
llC·UDC Ph"e Frequency 0e-Iector (MC40UP!l.)
llC240C Dua l TTL VCM lM~24PIU

llC060C UHF p'''Cller 7SOMHl 0 Type Flip/Flop
llCO!)OC lGHl COunter DlvlOe by "
llC01 FC High SP"d Dual 5--ol lnpul NOINOR Ga le

50.00
"50

' .50
7.50
.65

15.00
17,50
300
3.00
'00
215
'00
et

"2.68
3 1.05
43.45
20.00
10.35

1.38

"6,95
' .80
.60
5.00

20.70
1.44
3.00
3.00
' 60
'00
' .00
' .00

10.72
2"-30
41.70
,..c
'00
300
'00
3.00

75.00
100.00

1090
1190
, .ae

(602) 242-3037
2111 W. Camelback
Phoenix,Arizona 85015! '_""M"~

•••• ••••••••• ••••• ••• ••••••••••• ••• •••• •• ••••••••

MM l 552
MM l 5S3
MM l 601
MM l602I2N~2

MM l607
MM l661
MM l669
MM 1943

"""""""""MMCM918
MM172
MM174
MM T28 57
MRF245
MRF304
MRF420
MRF450A
MR F476
MRF502
MRF504
MRF509
MRF511
MRF901
MRF5177
MRF8004
PT35398
P14l868
PT4571A
PTol612
P14628
P146-40
PT8659.,.7...,.""PT98<7
$ 01043
501116
501118
501119
TA7993

" """"""«eea
"""

'00
47.SO
44:1
. 60
. 30

10.35
20.70
' .80

8.63
1"38
11.00
27.00
865

19.50
60.00

3.25
10.00
46.00
750

10.90
13.20
5...5
' .60
9 80

11,80
13,20
5,75

10.35
1935
28.00
18.70
3660
75.00

100.00
43 45
3 00

25.00
25,00

'"11 .30
2888."
1990
2U5
11.34

'"3220
10,00

Z ~"·

2N51&4
2NS21l1
2N5583
2N5S89
2N5S90
2N5591
2N5637
2N5&41
2N5&42
2N5643
2N5645
2N57&4
2N~2
2N5849

'N""2N59 13
2N5922
2N5942
2N5944
2N5945
2N5946
2N6080
2N606 1
2N6082
2N6083
2N6064
2N6094
2N6095

'N""2N6091
2N6138
2N6168
2N6265
2N6266
2N6439
BFR90
BlY568C
BlY568CF
HEP761S3014
HEPS3002
HEPS3003
HE""""
HEPS3008
HEPSJOO7
HEP$J01 0
HEPSS026
MM 1500
MMt~

PAICE

115.00
15.00
15.00
1500
2"5

12,35
25 ,00

7.00
17,25
15.SO
380
'00
'30
1.15

"1.05
1.48

10.50
380
u 5
'.00

'"2.70
4.43
3.20
.00

11.50
2625

1.70
' .00

14.60
vca

""2000
3.50
' .80
2,12

19 00
'80
380

'",..
"

PC bo.rd .nd ••••mbllf' In . t r uc tlo n .
$25.00

PC bOlrd w llh 13 chip c.p• •••••mbl.d
' .... . 50

PC bOlrd with . 11 p.". for ••••mbl'
$78.95

PC bo.rd ••• • mbl.d . nd t ••t.d
S118.8!5

electro..~c~

RF TRANSISTORS

mE
2Nl561
2Nl562
2N1692
2N1693
2N2857JAN
2N2876
2N2660
2N2927
2N2947
2N2948
2N2949
2N295O
2N3281
2N3294
2N3301
2N3302
2N3304
2N3301
' N3309
2N3553
2N3818
aaaeee
2N3866J ... N
2N3866J AN TX
2N3924
2N3925
2N3927
2N395O
2N-4072
2N41 35
2N 4261
2N 4427
2N4429
2N4430
2N495 7
2N4958
2N4959
2N4976

' N5080
2N5108
2N5109
2N5160
2N5119
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GET ON PHASE THREE FOR MUCH LESS THAN YOU THINK!
These Low Cost SSB
TRANSMITTING
CONVERTERS

Let yo u use inexpensive rec ycled
10 M or 2M SSB exc iters on UHF & VH F!

• l l..... ' eorn..rt... 'or 558. CWoFM. e te.
• A fraction 01 ,he pra 01 o lhe< unils; no ne<ed to

spelld $300 - S4OO'
• lIM WIth 8"'Y ••ertel';~ WIt'" inc:>ul lowell as

low '" mW,
• Use low PO*9I' r.,p on .!<Cit".. 01 5imple resisto<

It'lenuator J)ed Cinstruetiona incl ude<fl.
• Link OK with RX COI"\'oOllr1erlor tranKeiW

Easy to Build FET
RECEIVING

CONVERTERS
Let yo u rece ive OSCAR and other
exci ting VH F and UH F sig nals on
your p resent HF o r 2M receive r

VHF
KIT

STILL
ONLY

$ 34.95

FAM OUS H AMTRON ICS PREAMPS
l e t you hear t n e weak o nes too '

Great for OSCAR. SSB. FM . ATV. Over 14 .000 In
use thro ug h o u t t he world o n aillypes ol -eeervers

P9KIt $12.95
P14Wlre<l $24.95
Specify t-nd ""'-' OOdtHiI og

• Delu~e YI'lf model l or applicatiOns where ..-::e
permits . 11'>8 x 3" • ModeIsavailableto~any

4MHz bend in the 26 10 230 M Hz range • 12 Vdc
• 2 stas:/es • Ideal lor OSCAR • 20 dB gain

C28 28-32 MHz

"'" "Hi>esc-a so-se
C144 ,.4·'46
CU5 145-141

Of 144·'44.4
Cl46 146'1~

C220 2200222
C22().2 220-224
Cl'O(less.talj Any 2MHz 01

Aircralt Band
HAMTRON ICS

DOES IT AGAIN'

MODEL RF RANGE OUTPUT RANGE

144-146 M Hz

'~30
144·148

'~30

'~30
27-21.4 (C8)

'~30
'~30
144-148
ee-ee
Of 28·30

PS Klt $10.95
$pecify t-nd when OfdeliolQ

• M,niature YI'lf model lor tight $I.>Itc..-si:l:e only I'> • 2".,
• Models availableto~any4MHZband in the rafllile
20 10 230 MHz • 20 dB gain • 12Vo<:

NEW XV4 UHF KIT - ONLY $99.95
28·30 MHI in. 435·437 MHz out 1W 1'_e.1'. on ssb. "pto
1li>W on CW or FM. Has aecood oecil lalo r lor oln....
ranges. Allen. supplied tor 1 10 500 mW input. use
externa l anenuator'(If higher level •.

Ex". crys tal 'Of 432·434 MHz range , $5.95

UHF
KIT

ONLY
$34.95

P15 Kit
P35Wlred

$18.95
$34.95

XV28 2M ADAPTE R KIT - $24.95

R75A" VHF Kit for morutor or weathe, sa"lIIllte • .-..;ce.
Uses wode L-c litter,~B at ± 30 kHz 56995

R75S" VHFKitfotflOl'l'l'la1nb1m serviOe, E~lenIto.....
!no. I-s. -«IdSal ± 171lHl. -80dBat ± 25ktiz . • . 57495

R7SC" VHF KIf for repeater.......,;,;e or hlQhrf densrly8<H.
-eoo:eal ± 14kHz,-8O:I8±22kJ'1z, ·,0000±JOkHl. . . . $84,95

R7 5 0 - VHF Kit for SPIil channel OJ)I8'I'8tion or _ter in
high density a'ea. Uses 8-pole ~lal Mer, -60dB at
%ll ktiz, ·1000881 ± 15 ~HL The'-'lin'8ltl... .18.. .. . $99.95

• Speofyband; 1Ofot 8M, 2M.or220MHz. Mayallobe.-ell
lor",*",",, ( convr""cilII bends. lJae 2M --.nlor 137 MHI
WX sate-l.te~

R85( I UHFFMReceive<KJts,tnple~ include

C432 UH F Front End Module. Add $2Otoabove prion.
!Add select,-..ty leiter to model numbe<.)

AI ~5A ~nnetMaPle< l or rec;e;-. .... . 5 13 95

• New generation
• Mom sensitive
• Mom selective
• low cross mod
• Uses crystal !i ite rs
• Smaller
• Easy to align

NEW VHF/UHF FM RCVRS
Offer Unprecedented

Ran g e o f Selecti vity Op t ions

• Co\IefS any 6 MHz band in UHF ra"lle of 380 to
520 MHz • 20 dB gain • 2 stages • 12 Vdc

&chan. 8M, ZW Kit ,. $-4995
&chan. 2M, ZW Kit $-4995
&chan. 220 MHz. , ,,,W Kil.. 5-49,95
l'dIan. 450MHZ.1WKit $-4995

MODEL AF RAN GE OUTPUT RANGE

C432·2 432·434 26·30
G432·5 435-437 28-30
C432-4 432-436 144"' 48
C432'9 439.25 61,25

LP" 2-15 VHF P..... ZW int l5--row out, Solid-s ta te Vr
5WItchi"ll. Kit .. _. . • .. . .. . 559 95

LP" 2-45 VHF PA, ZW in/4<HSW out Can a lso be used
WIth 8'IOWdnW! Kit .. . .. 5109,95

LP"4-10UHF PA, ",W-1Win/8· 1OWout M $19,95

See our Complete Line of
VHF & UHF Linear PA's
• u.... a$ line...r or class C P"
• For use WIth SS6 XmtQ CoI'l-.erters. FM Ettite<$. ete ,

Professional Quality VHF/UHF

FM/CW EXCITERS
• Fully shielded designs
• Couble tuned circuits lor spuMous suppression
• Easy to align with built'in test aids

t ee-so
T50-150
T50-2 20
'rase

OUTPUT (MH.)

28-30 50-52
28·30 22i).222
28·30 144·'46
28·29 (27- 2 7 4 CBj l 45-146(144-144 4f
144· ' 46 50-52

INPUT tMH.)MODEL

,

XV2· ,
XVl·2"",.
XV;!·!>
YN2· 7

Conve<ts a ny 2 M "'CIte< to prO\lOOe 11>8 10M soonal
reqUIted to dnve allOW 220 Of 435 MI-I. un,ts

2W p.II,P. ouTput wil~ as lime • • ImW input. Use simple
...I,,'oal 8ltenuatOf. Many Iraq, ranges available.

XV2 VHF KIT - ONLY $69.95

MOUt RD, HILTON, NY 14468

•Call or Write to get
FREE CATALOG i

With Complete Details "
!Send• 'AC. "" c oo

IT'S EASY TO ORDER!
• Wri te o r phone 71 6·392·9430
(Elect ronic ans weri ng serv ice even ings & weekend s)
• Use Credit Card , UPS COD, Check . Money Order
• Add 52 .00 sh ipping & handling per order



S12 ,n
16,n

ou r Best Selle.
you' Be tl Deal

-CLOCK KITS

FM MINI MIKE KIT
... SUI>"'" nogf> poe,tDr1RanCa Flo.
.." .. ,.,." .... .... . ," l ra n....'rs a Sl"OIe
SIgnal up 10 300 ya ' ds "",f> ...cep
I,ona' a ud O) QuaOly tly "",.n. ot ,1.
OU'1f on elect ,el e "'" ,nc ... ""s
U ... m"e. on-o il ,ICh . a nte nna
~al1"'y and supe , ,n, !rvctlon. ln,s
IS Ill.. ' one s t Unl' a." lab'e

FM ·3 , ,'
FM-3 ",,,e d .nd'e,tell

l . y your nand a l l>uolll'n<;I Ina ' '''est loo." n g
CIOC ' on ,...........,,, Its sat,n t,n a_,ell

.'u....num caw IOO"s '01'."" a nywh Ie so••'.
LEO d'9'" prO>to<la a h'g...., .....dable dOSQlay Th,. or •
comple,e ' " no e , "as n"""""<l. and " on" .... es 1·2
""vrs 10 a_ble "our CI>QoC" ot case colors
"Iv.., gold bron ,e. OIack. tI've (-.:<fy,
Cloc . " , , 12 2 4 hou' DC-S 522.95
Cloc k "" Ih 10 m,n '0 I,m.. . 12 2. nou'

DC.tO 21.9 S
A'a'm cloc '. 12 hou' on l~. DC·a 24 .9S
'2V DC Ca' cicce DC·7 H .n
Fo , w" ed a nd tes l..1lc'oc ks ad<l 5 ' 0 00 10 ., , o tlc e

12/S1 .00
10/12 00

SIREN KIT
F'r0<lu<: _ ..<I _ OOoo_anl
• ... c ~ocola_....en
S Wpe ....,.,OulPul · ....on3·'S
...... 3-.5__..
COO"'IOIO<" • •, SJ,iI· 3 12 H

SUPER SLEUTH~'.._ ,_.....-
1>"'''' ocn .... poc'
up a pon .,."" a' ' 5 _ ,
G..... 'or mon'lOf ,n9 t>aby • •-'! or
.........'a' purpose ampO".. FuM2
W ,m. OUlpul. 'un. on 6 '0 '5 VOfl•
...... B- oS 0"'" .pe....
Compl" ,. k,1 lIN·9 lS ,tS

OP-AMP SPECIAL
, ., m,"'d'D
BI ·FET ......, <lop 74 ' type

VIDEO TERMINAL
A complet.,+y sell-<:onr" ne-d, Sland alone VIdeo I.' ·
min..lend. ~8Qu"" only an ASCII keyoo.,d and TV
sel to bflco"'e .. compl., te term,nal un il . Two un' lS
hailal:>le. common 'n,urea are: single 5V woP/y,
XTAL contfolled aync and baud ,at". (10 9(00),
comple t. compute , a nd ~.ybOJ"'l control 01e u"""
P.,,'~ IIrrO' control and diapl.y. ,"",c e pl, . nd ll""ef '
. ,,,. ...rial ASCII pl". 0...11.,1 k&ybo. rd ,nput The
3216 is 32 <;ha•. b~ 16 I,nes." pag• • * i1h ....moty
d ump Ie.,t",•.The M I6.M cha,. by 16 knn, ...."'
serolkng, upper and 10_, case (opl>Oflal) aI'Id "u
Rs.-232 and 20.... loop ,,, l,,riaees on tlooIrd K,..
irw;:lude ..xI<et1l _ compleTe document_flO"
RE 321 6. _"AI ca<d 114'.15
RE 6-I16. "'......... earCl "'.IS
Low", Case optIOn , MIa only " .'5
~ Suppfr KrI " .15
Vodeo / RF~!O<_ VD-I ' .15
Assembled . l..--d unn• . add 10.00

CALENDAR ALARM CLOCK
The clOCk tnau 001 ,I i n 6· $" LE Os 12' 24 hO, ,,
snoo ze 24 nOUf ala,m, .. year cal..ndar, balT"'y
bac kup, and lo Is mo'" TM.. supe, 700 1 c M,p 'S v","d
5" " 5,(,2 ,ncM",
Complele k,l , less Clio... (no! avaol a ble)
DC·9 53495

3D Wall 2 mtr PWR AMP
S""p,,, C'a$$ C po_r . mp I..a lu' es B I,mes PO.. . .
ga, n 1 W ,n to' Bout 2 ,n 10' 15 ovl. • W ,n ,," 30 Ovl
"",. ")Ulpvl 0 ' 35 W ,nc.edlble valu.. . c omple l. ", .Ih
•• P"'1$, Ie . cue _ l·R , .. lay
P.... l .30Wpwr amp .n
lR_I . RF senwd T.R ....y luI

$17 .95
2.StI

$1US
$1U5
SUS

TONE DECODER iifSj
" compl.t. __ /
tone a.code' on
a .",g'e PC !>Oor" <~
Feal U'.' 400-5000 ~
H, adIU ,"ble ..........a
20 'u, n pol. vollage '''9v", ,,on 5.6 7
lC U""u'lo<IOUCn·tone _ ,ng
'on.bu... _ ""loon FSK. elc Call
alSO t>e u_ .. a , 'able tone ....
CO<le< RunI on 5 ' 0 12"""
ComI>.... . ~ ro- , SS.H

C.,......,.1ll _ TV 10 .ocleO """'....
Super "a_ .......-.,.... ch .·6"uno on S·ISV ""CapIS Old ...oeo
sq>a' lIeo' uM on ' .... ma.....'
Complef. ' •. W-' " .15

WHISPER LIGHT KI T
..." ", ...est>ng ~. _ _ .POC kS
"'" __ ~1S 10
log'" l _ .... _ ....

1>n9"'" oq>I CompIe,." .
conI ....... 'uns on
"<IVA(; C_.... "'" ' 0 300 ..a....
Co~o~e 0,· WI. • $$ tS

12 2thO<J.clock"' at>eav·
I" .... plaSI,C c a se "'alu'es 6
IUmbO REO LEOS. h...h accu ,ac~ ( l m,n ' mo l .aas~3
..." .. ""","up d,splay blanks ....,h ,gnll,on. a nd super
,nslt ut l,onS OIll,o nal d ,mm.. , automalica'ly adl,,"IS
display 10 amb", nl loghl le . e '
OC· l1 cloc k "'"11'1 mIg tI, a Ckel
OM· ' d ,mme, adaple,

Under dash
car clock

CAR
CLOCK
The UN· K!T. onl,
5 101• • conneclionl
H .. ' e·s a super look,n<;l ' u99"d a nd acc u'at .. a ul0
cloc k ..h'ch ,s a s nap to bu,ld a nd ,nstall Ctoc k
mo. " m..n! IS COmp~I .. I ~ ... " mbl..d~you onl~ sotde'
3 ","e. anll 2 , wllche• . lU... aboul 15 mlnul" .'
OISplay '. boght g' e" n ""th automa t,c boghln",.
ton t' OI phOtocell- assure. ~ou 0' a higM Iy ,eadable
Il ..P"~. day 0' n og hl Co mes ,n a ",' ,n M,Sh an ·
ollo , ..d alumonum CU.. ",hlCh c a n be a ttached 5
d,lle",nl ",ays usong 2 ..ded la pe Cho", .. 0 1 sol....' ,
tIIan 0' 90ld c ase (~.!~)

DC·3 ",I. 12 hour lonnal
0(;.) ... " ..d a nd l..sred
lUrY N;; adaol.. r

PRESCALER
E,le n<l lhe , a nge 0 1 ~o u,

COunl,, ' 10 600 rnH, Wo ,k s
...'11'1 any counl.. , Inclu,," 2
I,ansos lo. ",e -a mp 10 g ",a svpe, M nS. 1yptCally 20
..... alISO rnH' SpfJ(:,1y .. 10 O' .. 100 . atoo
P$·1 8 600 mH' ",",a""
P S-1 8K 6lW) MHI Dr"'..... M

COLOR ORGAN/MUSIC UGHTS
Stle mulOC CO_ a',.e' 3 <I,Il, •• nl
l'\Ihl. l',c "", ,..' h mv",c One hg'"
tor lO ws one to, ' '''' m,d-'ange ano
<loe 'or ' he Rlgn. EaCh c nan"'"
""".." ....,.... a",,,,,.tIff! and 0"....
UO to:JOOW Greal too- p.a,I_ WM
mulre n,'" clubo and """.
Cornooe1.. ' . .....-. Sl .H

FM WIRELESS MIKE KIT
T.........,IS up to JOO" ~
10 an~ flo' bro-k:&d
._ ...... .., rype 01 . ,

m,ke Runs on 3 '0 9V '
l ype ~o.l· 2 nas a<ldO'd wn·
• ', ,"" m,.. preamp "age
F"' ·l k,I S2,t S FM·2 . ,' " U

LED SLIN KY KIT
... 'J".'" _ntoon ge_ .."",1'1_. ,
....... ea",- 2,.,- LEO. usa
..... narneba<l9"":.utIanI "''' '''''II
peneI IogRlS... ,. " ...... R ...... on 3 to,,-
Com 'p 0,' IlL ·'



•••
•••
...

Addressable on 16K Boundaries
Uses 2114 Static Ram
Run s at Full Speed
Double sided PC Board . So lder
mask and si lk sc reened layout.
Gold fingers .

5. All Parts and Sockets included
6_ Low Power: Under 2 Amps

Typical

nllIlS, """ , . 00 __. _ """ -..... 0._ u_ " 5 atId 1!>C
_""" N t> coo w.~ v.............c....,. an<l Atne<oc.-> h p'_
ce'''' Te. Rn atlds.. T• • f","'"lI""'_ _ ~'oopl Canad. atld 2O'lloP& H 90
0.,. ........., Bac' G.....nl.... "" '" ,1_.

FOR SWTPC
6800 BUSS!

KIT FEATURES: 1.

2.
3.
4.

BLANK PC BOARD- S33 COMPLETE SOCKET SET-$12
SUPPORT ICS AND CAP$- S19.1S

PROC. TECH. OUITS THE MICROPROCESSOR BUSINESS!

FACTORY CLOSE OUT - SPECIAL PURCHASE!
116KRA

ASSEMBLED AND
TESTED· $30

16K STATIC RAM 55-50 BUSS
PRICE CUT!

1
5275 KIT I

FULLY STAn C
AT DYNAMIC PAICES

We purchased the remaining inventory of PT's popular
16K Ram Board wh en they recently closed thei r plant.
Don't miss the boat! Th ese are brand new. fully tested,
ASSEMBLED and ready to go. All are sold with ou r
standard 90 day limited warranty'!

72 Page Full Manual . Included Freel

16K $-100 Dynamic Ram Board .. $149."
ORIGINALLY PRICED AT $429 eKh!

KIT ffATUflES, ~__• 'K_~

2 OM eoNlD BNOK SelECT ~...
ICo ~' ...,'"' Ste_ttl .-.-. up 10 S,2K ""-3 l.- 2" . 1' 500SI ' K 5'",00 Ill. ....
• ON 8O~RD SELECT~BlE wAIT ST" TES
5 OOub...'_ PC Boe r~, ." InIIOII'er mao' a"".... 0<'''_ " .eu1 Gold plaled """"''' 'i''9"''
6 AN _ 'HO ....d do.. Iw- "'N, bufl..ed
7 Kd i<>c:1...... ~ll f*flO ...d 10<....
6. PH_TOU . ..........ed Ie P1 ~ 61
9 lO'll'POW'ER """"'2_TVPIC..... " ""' ....
16 VCIl _
. d " PC __ tIopo · ..........
__ K

If;'::::; ... .....•
•••••••••••••••••

' . s- ,1i •••
, - , ~ I. . ,'" {, .. r Oo- 1__ I .: ~.
• ~ .~ , • ~ • • , , ~I ;.'

C..·• w •
'--, '"''

FOR 250NS
ADD S1 0

Digital Research: Computers
(OF TEXAS)

LOW POWER - 250NS
2114 RAM SALE!

4K STATIC RAM·S MAJOR BRAND, NEW PARTS,
These are the most sough' after 2114's. lOW POWER and

250NS FAST '750 e• . or 8 For ' 55
SPECIA L SALE: ( w ......... _""'" to __'__I

NOT ASSOCIATED WITH OIGITAL RESEARCH OF CAUFORNI A. THE SUPPLIERS OF CPU SonwARE.

16K STATIC RAM KIT-S 100 BUSS
PRICE CUll

1
5279 KlT I

..................... "r:r:r: ,• •••••••••••••••••••••••• : ••••••• ":1 :: •••• •••••:... •••••:.:••••••:.:.........................",.... . . . "... ..•••••••• ••••••••••• ••••• •• • ••••••••••••••••••••••••••••••••••••••••••••••••••••• •••... ... , ' ...•· ' " . .
0 0 ' , ' ' ,' ••,•...:: -:....•

I:::;' 16K EPROM CARD-S 100 BUSS 8K LOW POWER RAM KIT-S 100 BUSS .;::: :
•••... SALE e: ••••:••.... "c~ ....•••.... 559 95 ~\", ........:::: . ~~\ ::::::
~1i~' :~: I$119 ~?T I i~1~It... BEST " .. ... .

:
• • • •• SELLING .•• • • •••... ....•:

...... KIT! (450 NS RAMS!) .•• • •••••• •••••••.... .....:
USES 2708'" •••••......

Thousands of personal and business systems around Thousands of computer systems rely on this rugged. work .•••• •
•- the world use thi s board with complete satisfact ion . horse. RAM board. Designed lor error-tree. NO HASSLE. ::: :::

Puts 16K of software on line at ALL TIMES! Kit features systems use. "':'~••
a top quality sol dermasked and silk-screened PC board KIT FEATURES~ :: : : .

f '
..._....,.... ...... ..,.., , _ - BI. nk PC eo.rd ,, ' Documentat,onand Irst run parts and sockets. All parts (except 2708's) . """"'u....... '........ ...... oa< .."n u.n : : : •••••
m. , k and .ilk S<;feen layoul Gold $2' .' S

are included. Any number of EPROM locations may be pl. led cordael " ngers l o.... Profile Socket Set 13.50 :: : : : .:
disabled to avoid any memory conflicts. FUlly buffered 2 All sockels included Suppa, t IC's l TTL & RegulatorS) ••• • •

and has WAIT STATE capabilities. 3 Fuliy bulteredonllil add ressanddata $1.15 :: : : : ••
lines Byp,,"s CAP', (DISC & Tantalum . ) ••• • • •

OUR 4 50NS 2708'S ASSEMBLED • Pl\anlom i. jumpe. select.bi. to pin ~.5lI
ARE $8.95 EA. WITH AND FULLY TESTED 67 ASSEMBLED AND FULLY
PURCHASE OF KIT ADD $25 5 ~~:805 .-gut.,ors ar. p.ovlded BURNED IN ADD $30

..
••••••••••••••••••••••••

::::::_..
_ ;=:~~~~~~,~~~~~~~......
~.

;:;;::......
p,.::::•••••...,

i···.......
•••••••••••
~~:: FULLY
;;;;- STATIC. AT I
I~:: DYNAMIC PRICES •
_... • TMllI" UIII CM,"

.. ..... _ ' ... ~I I tIol..._ " _ __d
_ ••• IlAM _ Pok, ' ~ 102 ". j T p'oce.••• ,.....-...._ ,""IJOO"' " ....
-:•••• ~., fuuV STATIC' _ , , OtOl'

••••• _ , lO go OO' ,... S-,OO.uoo' w.' d....

::::: ~~:.~•.~~';'::...-:~ ' l~~O:~";~~~
• ••• • DISC Oll IVES W,,<> ...- 1..... ' ,om 01
••• • p<otI_ .? ~no M __ omong "' .... ' K

:.... S'01,e R ~"'· . , 2' _ ""'. ~"' .. ' K".he
• •••• R.,... ... "' _ ,_ 01 ' ... "'.... .... ..

::;::: _ _ C~"__"""_''''''''Q
.. ;"':;; ':'='':====',~

• .:':: _ .... IIu< ..... ""' , ...~" ONI.H'O'U11..:..-"".__ -...
••••• BLANK PC BOARO WIDATA- $33••• LOW~OF ILE SOCKET SET- S12 ASSEMBLED & TESTED- ADD S30

SUPPORT IC S & CAPS- S1U S

238



EACH

•

BIG SeR!
2N1842 - STUD MOUNT

16 AMP - 50 PIV

79¢ 3 FOR $2
WITH HARDWARE!

STUD MOUNT. ISOLATED TAB!

15 AMP - 600 PIV
BY RCA. SUPER SPECIAL!

$1.19

RCA CMOS PHASE LOCK LOOP!!
....

EACH

SUPER SPECIAL!!HOUSE #.

99<:

T0-S CASE. HOUSE #40531
ALSO SAME AS T2300D.

2.5 AMPS 400 PIV
5FOR$1.19

PEREFECT FOR DIMMERS. COLOR ORGANS. ETC.
PC LEADS

CD4046

NEW!

4 FOR $2.99

EACH

99¢

M ICRO MINI
TOGGLE SWITC HES

6 lor $5 with hardwar•.

VARO FULL
WAVE BRIDGE

6 AMPS 200 PIV
#VH248

3/4 IN. SQUARE

8ge ea.

We bought 350,000 LED's.
And yo u gel lhe savings.

Reds. greens . yellows. orange. small ,
medium, large. Bags of 25 - mi xed $2.75.
Thlt' l on ly tte each. Compare th ', ba rga in u p to
t""Ce our poee

FACTORY PRIME
8 1- Polar l EO 59C ea. or 10 lor $5

LAB- BENCH VARIABLE POWER SUPPLY KI T
5 to 20 VDe at 1 AMP . Short clfeu,' ptol""'e<l by curretllllM"
u ..... Ie ' egul. , or Ind 10 AMP PO""eo' Darl ington. Very good
reoula'lOn ar>d low roWI". Krt in<:ludes PC Board. all parts.
large r..at."'~ and .......ded Ira nsform" r 50 MV. TYP
ReguliohOft tn." KIT

Q
~

lAC x,..... $I""

16K DYNAMIC RAM CHIP
WORK S IN TR5-SO OR APPLE II

161\ X 1 e ,ts 16 P ,n Pack~ S,m" lIS
MosIe'< " 164 250 NS 1<;l;eS. ~ 1 0 illS
cycle I,me. Our besl prlCll yllllo. Ill,. Sllle
0' Itle 101 RAM 32K Ind &til: RA M _OS
using Ill" CIl'p . ' " '"ad''''' ....,I.Cle T I\es.e
are new lui"" gUll ,nteed dewocn by •
majo< ""9

VERY LIMITED STOCK!
MMAGAZIN E SPECIAlM

- 8 /$79.50

MA1013
B RAND NEW! 8 FOR $ 1.19

un,1

69< 10 for $5.50

..

..

..
••..



!CIOt CarlleU I t., 0'" ,.... "",..,• • SOJOf

SPECTRONICS. INC.

(312) 1U8-6777 ~..,
BARGAIN

FAVORITES!

-_.-
, . ' ,.--'

7X·

$19.~

- . .

.. ' .

Ot1•--
*

..., .
• • •

ONLY

3 db GAIN
MAGNETIC MOUNT

._..-_....

Model 217
WI. 2.5 Ibs.

An econom ical enemanve 10 drill ing a ho le.
A maqnettc ant enna by a name you can
trUSI at a low. low price.

2 METER ANTENNAS at
BARGAIN PRICES!!

Model 286 Same but trun k lid" ... , $15.95 b

I o..om 'Ull l i. PI, '00 1010 10M! ~"He,n4-f . l ','0 '"
1 o h~ r.. '"'lIOl$ e, O, d-"< " 1 c,,, l", ."""...
I 00. lU 111'111 111 sun 0&10.'" lOll9 Do,OI, I "". ""..
. ... ...OVIII • IllIOI, 0""" '"1 Co•• I .. ' <' lIo
I ."'U( II cunl '"IUU TO' " ,'' '''' d, . " . ... ',,, 0' 0." 6OO'~
, , UI\l I. ,"MI."" ..I ESlI I "" " , ." .." I .,", _ c,".. . ". 5""

To" '''of0" c.~
, . UlLI O' , "" 000' "'~'" '''''''' ••• ' ...." ' ''''' ,'!O_

lio",... ,
1IfI_ . 'IIl; nil .. 01.1 ....UU 01 1M .1 ItlCU. . ..
II . , .. ( ' ''0'00 0I'1 1Il.I . ..'T "\IS I t1OfS,<l OS 1tS Till_,I tn.
C_•• l_ 11 50 .. 's ' " '"
.. !1 _ .......j ' T _ , 50 .. " _ _ .j
........' 00 1111 .. __ .....

• •• , 1 1111(15 ' .W. l SI. U

Famous "W2AU" a.lull

'0;: IU!} 1I S1495
i\ l u n. 1

... :.:!'-_,. '.......
- e°:.\.':. , . ~ '

•••••••

EE:=u

DIPOLE HEADQUARTERS

ONLY

$4995

IMPROVE YOUR
RECEPTION!

....... "'MECO "'LL·
e.......o PREAMP!
• &-160 ",..teo.
• 20 . dB GaIA
• Low Pnce

MODEL J'V ·2 l"'IIf..... ...... " 11.".1• • • w ,, 11 as ,....ge
_ "",,,ou. ,el-.;IOOft 0 1 mo. ' ,.ce,.".. O"eet . .. 'Ich,n/
10 reo;. 01 1If.''''0 Inc: lud" 0*' 'uOP 117 " AC ""~
t..lltd _ ......1$

AS lOW AS

$737 5

OUR BEST·SELLING MULTI·BAND!
" "E:j§§t4 (!~, I I

• One hart the length 01 cenventcear half-wave dipoles
• Multl·band . MultHrequency,
• MaJ: lmum etncency - no traps . loading coi ls. or stu bs
• Fully assembled and pre-tuned - no measuring . no Wiling
• All weather rated - 1 KW AM . 2 5 KW CW or PEP SSB ,
• Proven performance - more tnan 10.000 have been delivered
• Permit use 01the full cacacnmes 01 loday's 5·band xcvrs
• One teecune for operation on all banes .

4O·10HDIA 40/20/15/10 Mlrs (36) $73.75 c
8D-40HDIA 80/40 Mlr bands (69) 77.25 c
75140HDIA 75/40 Mtr bands (66) 73.75 c
75-10HDIA 75/40/20/15/10 Mlr (66) 89.95 c
8O·10HDIA 80140/20/15110 Mlr 1691 94.95 c

If ii ' s Ihe ultimate in paddles your looking
lor may we recommend the Bencher. It's
limply th e nicest one we've ..en yet.

BY1 paddle wlblack base, $39.95 c
BYl Deluxe model 'll/chrome base 49.95 c

' 99"

A 56lI 1I...
COU'H lII

'OfIUNOlll"01."

$33 95 b
33.95 b
36.95 b

F'NCO

FROM

H ~€.'l'I \
2.8 dbd GAIN
BASE ANTEN NA

.,
[

ONLY
$9.~\

Model ...2·GP
WI_2 Ibs.

~ \

~E.'l'!'.
a"'l=~='Ii=."=~=;\=· a=n=:'tema==s""D

AH 151 .3G 144·174 MHz. 3 0b gn
AH 220.3G 220 M Hz, 3 db gn .. ,
AH 450.5G 406·512 MHz , 5 db gn, ..

Modern technology rets you mount a mobile
anlenna right on the windo ... , Idea l tor
tough instal lations, 3 models avai lable

At test! An mexpensive. omrn cuecuonat
144·148 MHz. 1/2 wa ve antenna FilS I " . "
mast , 50 ohm imp_ A good antenna at a very
eucrdatne once.

ON GLASS MOBILE ANTENNAS

au FOAM, hi dens bra id 50 n. $12.95 c
au FOAM, hi dens braid 100 ft. 24.00.
RGS8A1U st randed center50 It 6.95 c
RGS8A1U sl randed center 100 tt 9.95d
RGSS 311 w/PL259 each end 3.35 b
RG58 SIt wl PL259 each end _4.39 b
RG58 50 I I wlPL259 each end. . . . . .. . 9.95 c

COPPI!A WI AI!
'14 . trl nded. 100 II spool __ . 5.95 e
' 14 senececce renameled 100· 5.95 c

INSULATORS
Egg In. , porcela in per pair tt .
DOG BONE. porcelain set 013 1.50.
HY GAIN ' 155 center msu tator 5.95 b
HY GAIN cvccree end ins per pair 3.95 b
MOSLEY dipole center insulator . . _. . 5.75 .

CON.ECTORI
Pl259 UH F male. 2 per pkg 1.59.
S0 239 UHF female chassis mt _' . .69.
UG175 Adapl s RGsa l o PL259. pkg 2 59 .
UG176 Ada pt s RG59 10 PL259. pkg 2 , 59 .
PL258 UHF double remere , .99 .
DM·SP UHF double mate , 1.69 .
M359 90 deg UH F elbow conn 2.10 I
UG88U eNG male l o r RG58 1.49.
1094 e NG fema le .. , 1.49 I
M358 UHF "T" c t 3.5onnec or . . . . . . . . . . •
UG255 UHF lema le 10 eNG male 3.49.
UG273 BNG Iernete 10 UHF male 2.45 .

NEW from HY·GAINI
AS2eUS V.lu.1 TH5DXX 5 EI .

ONLY 10-15-20 Meter
Beam - Rated
Full legal Power
Output

$221 50
TRUCK SHIP ONLY

CATALOG SPECIAL 
T101 antenna free!

A 53.95 value!

• ONE HOUR ... y ..-oIy. • I YEAR . ......1..
• I DIGIJ _,. 1 Hz ........!l0tI • 12 'toe
• _ 11OfI ' ~ IHCH LED"• • fl"lo ....m~ I . 1

_ .... d.-.""o . ro ... .__.... ... ,"'11 • ......-• ....... _ cos, couoot..- ' 0 .so d ..' _ .... ""
_"'._,l\I_PU,_,-.-..__•
1 .......'--. ,_ to ........... ,_

_ ... "'.15 AC-I o\C ""- 11.15
' ,Ia, _ 3.15 $I' .. • 1"..-.. Ha

240



HF & VHF BEAMS
and VERTICALS

SPECTRONICS. INC.
JOO, G.,,,.ld $1.. 0." Per". 1111"01•• '0304

(312) 848-6777

VERTICAL ANTENNAS
T M....., H ...VO /WI SAVE $10.001

• ' O.lh ru 10 m. t... lIat
• W,d. b,,,d p.na,m, ,,c . ..995
• N. .. Hy·Q If.p. .
S"It ·s u pport, ~g, au'omanc b,md s""tc"mg
v", I'c . 1 an:" nn. Omno·o""ct ,o na l pe r!O'
manCe Fa va " b' e '.I C ' . "0 H,gh"O Troe
". ",ave reson.nco on a ll bands la ... angle
, ..,;I, . "on D.lle ,n ra pe , s ",agge<! seamless
.Ium,num CO'1sl'uc,.o n 12 " oaub1 e -g';p
mas' b,.c~ el Fu!> c.'c um le,once cO""
p,es. ,o n c lamps.' 10bo nO ,oon!. We,ghl
6 2 IbS
Mod., l ......VQ IW. 59.95

M..... l lIAVTl W. SAVE $18.00
• "' "I OJ "," lic b.nd ... itc hing Ust
• Com pl. ,., y S.U·Suppo Ml ng $105.00
• O mn;.O; ,o<; l ,o ,," 1 P. ,tOJ'''''''C.
Th' '''' tleel eo-op H,··Q t,.P' pe ,m" a"lo ·
ma l 'c s " olch lng 5 band capatl, lol, Fava , ·
ab le l'C ,al 'o Top loao, ng co ,1 "'c ros.
Ihe band pe,!o'mance " ,l h one tum,shM
seTilng 10' each ba no 11 0 'h ,u ' 01 T'ue '"
...ave 'esonance on all lland. SWR ot 2 ,
0' Ie •• a l bano edges l o '" angle 13o ,a l,on
patle", ( .lla I>e••y du ly ta pe red s ...ao e~
,eam le.s a lum ,num 10b,ng ", ,1" 1,, 11 COl'
cu. mle rence. cOllo. 'on 'es.slan' com
p'e.soo n Cla mp. at lull ,ng )o<nts A,,'eMa
ca n l>e moun lM ...,Ihout gu'<1e ..." es 25
hogh We,o" ' ' 0 1 Ill .
Mod., l . ... VTlW 8 87 .00

2M BASE ANT. PACKAGE
H.,.', ",hit you g'l:

• Cushcratt AR2 Ringo p
South River.

• PFM11 Roof mount.
• A125·5P 5' alum mast. ~
• Lag bolls . ) ,
• SO' 6U foam coax. /. .
• PL259 coax conn. z" f ~

$59 11 5 i;;)
c

Wf.16 Ibs

F'NCO
The most rugged 6 & 2 meier beams we've
seen yet !!
A 2·10 10 ele, 2M beam $44.95 d
A 2-5 5 ere, 2M beam, 9.5db gain 27.95 c
A 2·2 10 ale, 2M du al polarization 46.50.
A82 6&2M antenna on one boom 74.95 II
A6-S 5 element 6M beam, 11 db 46.50 II
A6-3 3 ere 6M beam, 7db gain 30.00 d
A 1'I. 220MHz 10 ere. 13.8db 32.95 d

connector tor 't•
$11 .50

HM-S

the IIntenne
_pecieli.t.

2 MTR DUCKIES
o Model HM-". Has 5 /16-'';32 thread F,ls 0

Motorola HT's,lCOM le2l 5 and $ta"';!ar\l
14 611. S7 .00

Model HM-S. Same as a!Xl~e, but WIth
PL- 259 colln8Clor S1.00
Model HM-nt! . Same. with Tille cceeec-
lor lor Wilson 1405 $18.50

Model HM-227. same,but ..,,,'~ BNe con·
nector te<minahon S12.00

"U Model HM-228 . With F
Wilson 140 2 " Tempo .

HM-4

HM180 zmtr, 3db trunk lip ant. $33.50 b
HM179 2mtr, 3db ho le moun t ani 29.00 b
HM20 2ml r, 3db for marine use 39.00 b
HM176 440M Hz 5db trunk lip ani 33.00 b
HM175 440MHz Sdb hole mount ant . 29.00 b
HM224 220 MHz 4db trunk li p an i .... 33.50 b

6aBhcraft

M01 Mobne mast $22.95 c
M02 Mobile mast 22.95 c
RM10 10 Meier resonator 6.95 b
RM15 15 meter resona tor 7.95b
RM20 20 Meter res onator 8.95 b
RM40 40 Meter res onator 14.95 b
RM75 75 Meter resonator 16.95 b
AM80 BOMeter resonator 17.95 b
RM10S 10M res onator 2KW PEP 11 .95 b
RM155 15M res onator 2KW PEP 12.95 b
RM20S 20M resonator 2KW PEP 13.95 b
RM40S40M resonator 2KW PEP 16.95 b
RM755 75M resonator 2KW PEP 31 .95 b
RM80S 80M resonator 2KW PEP 31 .95 b
CG144 S.2db 2mtr ant 'Ii x 24 stud 28.95 b
CGT144 Same bu t t runk lip mount 42.95 c
SF2 3db 2mtr ani " . x 24 stud 9.95 b
SF220 3dt:l 220MHz ant 'I. x24 stud .. 11 .95 b
4BTV 40·10mtr vertical 79.95 II
Ga.144 2mtr base ant 6db 79.95 d
BMl Bumper mount 'I, x 24 thread 15.95 d
RSS2 Mobi le res onator spring 5.95.
001 Quick d isconnect 'I. x 24 16.95 II

MFJ

BN86 Ferrite ba lu n for ao. t nrr nrs $15.95 8
155 Cente r insulator for doublet .. , 5.958
156 End insul. for oouere t (pair) , 3.95 a
18HT * HyTower 80·10M vert ica l . . 269.95 *
1BV Economy 80 t ru 10M vertical 29.95 c
12AVQ 20·10mtr trap vertical. 39.95 c
14AVQ 40·10mt r trap vert rear. . . . . . . 59.95 d
18AVTlWB BO· 10mtr t rap vertical. .. , 87.00 d
2BDO Trap doublet for 80 & 40mtr 49.95 d
5BDQ Trap doublet for 80·1nrn ns _89.95 II
TH3 Mklll • 3 ere 20·1 0 tnbander . , 189.95 *
TH6DXX. 6 ere 20·1 0M tribander. . 264.95 *
TH3 J r 3 ele moanoer (750W PEP) . . 149.95 •
HY QUAD * 2 ere Quad 20·10 mtr s . 229.95 *
103BA 3 element 10Mtr beam 64.lil5.
153BA . 3 element 15mtr beam 79.95 II

204BA. 4 element 20mtr beam 214.95 *
402BA. 2 element 40 ml r beam 204.95 *
64B. 4 element 6 meter beam 49.95 b
270 6db fiberglass 2M antenna 49.95 b
203 3 element 2 meter yag i 21.95 b
205 5 element 2 meter yag i. 17.95 c
208 8 element 2 meter yag i 29.95c
214 14 element 2 meter yagi. 34.95d

CRAMPED ','
FOR SPACE?

GIVE US A TRY ON YOUR MFJ NEEDS.
MANY TIMES WE CAN GIVE QUICKER
DELIVERY THAN WHEN YOU ORDER
DIRECT.

4-B TV
I

5995 " BUCK-BUSTER"
SF-2 ANTENNA

Fits all Hustler deluxe rnobtle
mounts 318 " x24 base 5/B" <r .>
wave two meters , 3 4 db ga in -1'
SWR at resonance ad) to
1,5 :1 or be tte r Bandwidth 6
MHZ. 2 : 1 0r befle r SWR 100

$7w9aw~;5x NEW ".STV ~
VERTICAL

One settmq covers 10 . 15 , 20 .
40M Space restric ted or un
lim ited , you ge t top signa l re
cons . consistent ccotac ts and
complete coverage Add 5th
band with a 75M resonato r
Use one teecnne . any leng th
Peqcnres no SWitching or
match ing devices , 151bs

SF·2

AVERAGE SHIPPING COS T GUIDE
IC..."'...'.... U.S· l " .... ..., uP l .h....... _ '1>1<0.-_ ..._-......_- "",...-._-

26< ....""_"'_."'_............_"'_ ,.." ' '''__... ",,--.1'00.00__..._ "0000

"1"-
U TlM...TEO WEIQHT CODI NQ

... ..Hr, 1 • ........._.._-_.......
, .,. ' .00 .W _ ••.• ., o. .. '- 'o_ ,_"" ~

• "", .00 ,.'" ' .20 -'--"" '- - - '", I , . ,
..._.__.. ... _.-20 "". ,eo I.M ,.." ' .eo

~ • o. LooM ..... ' .. ,---- •• 12 "" ""OJ 1.:l6
• u ... • "" ... .--,"- .......... ._-

HOTE: INTE~N"TION"l O~DERS W<;,. ,. ""',"'..... I"",,>ce,

ITE"S ..oRKEO .. ";11 "" ....., ,,,,,,, , coIl.cl.

AR2 2mete r Ringo base ani $24.95 b
ARX2 2mtr Ringo Ranger base ant . . 39.95 c
AR220 220MHz Ringo base ani 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 e
AR8 6 meier Ringo base ant 36.95 c
ARX2K Adapts 2M Ringo to Ranger. 18.95 b
A147·44 ere 2M FM beam ant 24.95 b
A147·111 1 ere 2M FM beam 36.95 c
A147·20T 10 ele 2M verUhorz twist. . . 62.95d
A144-7 7 ele 2M CWISSB beam 28.95 c
Al44·111 1 ele2M CW/SSB beam 36.95d
A144-10T 10 ele Twist OSCAR ant 42.95 c
A144·20T 20 ereTwist OSCAR ant 62.95 d
A220.7 7 ele 220MHz beam 28.95 c
A22Q·l111 ere 220MHz beam 34.95 c
A449.6 6 eleUHF FM bea m 24.95c
A449.11 11 ele UH F beam 34.95 c
A432.11 11e1432MHz SSBICW beam 34.95 c
AFM4D 144·1 48MHz Four Pole 69.95 c
AFM24D 220MHz Four Pole 64.95 c
AFM440 435-450MHz Four Pole 84.95 c
ASQ·2 2M Squalo nonz ant 19.95 b
LAC.1 Coax l ightning arres te r. 4.95.
LAC2. Coax lighl ning arrester 4.95.
ATB34* 4 ere 20·1 0mtr beam 219.95 *
ATV3 2Q- l 0mt r t rap vertica l 49.95.
ATV4 40·10mtr t rap verti cal 89.95.
ATV5 BO·10mtr trap vertical 89.95.
A50-3 3 element 6 meter beam 39.95 d
A50-5 5 element 6 meter beam 59.95 II
A28·3 * 3 element 10 meter beam .. 69.95 *
A432.20T 432MHz 20 ere tw ist 59.95 d

""" Reeder Se",ice- ' H pege 259 241



.,._.... Season's Greetings
*" and a Happy New Year!

NEW FOR THE H8
The lat est in ad d-on memory: 16K Econoram XV·16 and 32K

Econoram XV-]2. Both are full y static, high densityflow
power boards, designed from t he ground up for full electrical
and mechan ical compatibility w ith t he Heat h H8 computer.
They fea tu re full buf f ering, SOCkets for allies, excellent ther
mal design , and a ban k select option for implementing
memory systems g reater than 64K, 1 year l imited warranty, If
you've been looking f or dense, cost-ertecnve memory for t he
HS , , , you don' t have t o look any longer,

Econoram XV·t6 $329 unkrt- , $395 assm and tested
Econoram XV·52 $599 unkit* , $729 assm and tested
-soceers and bypass caps are cre.scrcerec in place for easv assemblv.
-seeneram- is a t rademark of COdbout ElectornlC5,

_, HICH·PERFORMANCE"e 5·100 MOTHERBOARDS
19 slot: $174 unklt*, $214 assrn
12 slot: $129 unklt*, $169 assrn

6 slot: $89 unklt*, $129 assrn
· "unkICS" have eoge connectors and [erm in~tiOn reSiStors pre-sol dered in
place l or easy assemoiv

These sro generation motherboards are snreroeo. term inated,
and cesianeo to work with t he latest 5 and 10 MHZ(PUS coming
on line. Fits in ccceour. Vector, IMSAI, TEl, and similar enclosures.
These h igh c uautv products are a welcome addit ion t o any
system - or t he start of a great one.

5·100 machines are flexible, professional level systems
that are easy to ucareoe. modify, and adapt to specific ac
cncanons. Over the years the 5·100 buss has proven to be
the Ideal choice for commercrat, Industrial, and scientific
encncanons.

We're expanding the options for 5·100 systems by usIng
the experience we've acmnree In the past, mixing In the
best technology offered by the present, and building prod·
ucts for the future . . . nrouucts that meet, and often ex
ceed, tne demands of the new wave of 5·100 professional
users. FOr example ...

25 "InterfaceI"" 5·100 I/O Board
$189 unklt, $249 assm, $324 CSC··

Dual serial port wi t h 2 full duplex parallel ports for RS·232 nano
shake, Crystal nmenase. sauc rates UP to 19.2 «aauo selectable
for each port, much more.

NEW! 5-100 "Memory ManageI""
Board $59 kit, $85 assm, $100 CSC··

ACId bank select and extenoeo accresstna t o older 5,100
machines - boost memory capacity oevono 64K, UP to '12
megabyte! use our new exteneeo addressing memory ccaros, or
retrofit exist ing memories that nave phantom or extra Qualifier
lines,

"."., 3PS~1S0~~M~~~~~II"
$189 unklt, $249 assm, $324 CSC··

Incorporates 1 Channel Of serial 110 (w ith all the features of a
port from t he 2S -meereacer-t along wit h 3 full Cluplex parallel
ports with attention/enable /strobe ens for eacn parallel port
and indiviClual interrupts. The versatili ty Of each port contributes
to a very versatile, and extremely fle xib le, I/O board,

prime products
at papular prices

NEW S-1OO COMPUTER
PRODUCTS!

TERMS: cai res add t<!X , AllOw S%lor \h IDDln\l. excess rel undeo,
VISA·I MaS[erCnar\le ' call our 24 hour order desk at
14151 562-0656. CODO~ witn street address for UPS. Prices gOOd
tnrou\ln cover mcntn Of maga2lne. ThankS f or yWr Du sln~SI

"
ttl'_ GODBOUT ELECTRONICS

Bldg, 725, Oakland Airport, CA 94614

..... CATALOG: This ad Is way too small to tell you all
the things YOU need to know about our proClucts,andwhV
we teel thev'rt! secone to none In the ecsrness. sene rer
our free catalog rcoav.

The original hefty 12Vsupply, and stili going strong
. , . one rooe at the specs will te ll you why this has
been our longest-running kit. HandlesSA continuous,
and 12A I!l With a 50% duty cycle. Features totobacc
current limiting, crowbar overvonaae protection, RF
suppression, adjustable output 11·14V, neavv-cutv
custom wound transrormer. and mucn more.

Applications? t r us SUpply powers rnoene trans
ceivers (ham or CSI In the home, as well as ot ner
automotive/home accessories (tape crave-s. radios,
TVs, etc.i. It also makes an excellent bench supply, or
can power ouncnes of floppy disc drives.

Assembly Is about as simple as we can make It : All
parts, except f or transformer/power orooevmter
capacitors mount directly on tne en-curt board
including power transistors and heat sinks.

This supply Is available from sto ck, Please mcfuce
extra postage for tnts kit, as the transtorrner aoos
Qui te a bit Of shipping weigh t.

Here is a clock module designed specifically for
mcoueapplications. NOexternal timebase necessary;
a ount-m umeuase. accurate to .01%, provides the
timing accuracy YOU need. We don't use wash-out
prone LED mscravs. either: instead, YOU get
blue /green nourescenc readouts that are as beau
tiful as they are readable. NO time consuming ,
tedious assembly: just add two time sett ing
SWitches, attach 12V DC, and YOU' re ready to go
(order our matching case mentioned belo w f or a
truly professional tooe. Additionally, our applica
tions Sheet tells you now to take maximum acvan.
race Of tniS rnooure in monne Situations, mcruoma
now to hOOk up the display so that it dims at night,
and blanks to conserve po wer when tne ignition is
Off,

Also available, Mat Ching case with mounting hard,
ware, and an optical filter that brings out the best in
the clock readouts, f or 55.95.

This ClOCk is not only an excellent accmon to your
car, van, boat or home, but also makes a great gift
Order now - YOU'll have It ready to go In orentv of
time for nouoav giving,

12 VOLT, 8 AMP POWER
SUPPLY KIT $44.50

".~'~~~~O\lio~\~efe\
At last - a high quality, indus trial areoe home for

your computer, Includes power supply. use for
either desk or rack mount. cnece your local com
puter store for details, or write us direct ... t his is a
oroouct that has been needed f or a long time, and
we're filling mat need in styl e.

MA1003 CLOCK
MODULE $16.50
MATCHINO CASE $5.95
SPECIAL! CLOCK & CASE

COMBINATION $19.95
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$2,98
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$14,95
14,95
14.15
14,95

EPROM
Erasing
Lamp

••Blu.
W~ i..
Yoilow

'"

' U" '0" .
60 h '~" .
'Ott .n" ,
.0 >t, '0" .

• • 0 +t o• • ., O'Y". "'" It.. ..0 ,
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' u n",,"onln. Too '
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JUST \,UtQP ' Kit
. JU S I ... R ..P IoOO

. E 2 705. 27 1S. '702". 52030 . S204Q. .., .
• E., up '0 4 chip. wrth in 20 minu'...
. M" n" i" . ' On" '''' .~po"'" di ... ...,. 01 0 "'" inch
. Sp.<:i. , conduc.... lo.m lin'" . lim ln ,i< b.ild -u,
• Built. in soI. ,v lo ck ' 0 ",n on' UV . x ,",••
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R-JW-9
R·j WW
R-JW-Y
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Tile Incredible

"Pennywh/stle 103"

..nJST \.l.IRAP ' Unwrap Tool $3.49

IDEAL FOR TRS 80

E~p."" . our 4 K TRS-lID &t...... '0 16K_
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• 8 • ..,h UPD416·1 (16 K O' .......e R. "" 1 250NS
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62-Key Keybolld only .. $34.95
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JE600 HEXADECIMAL
ENCODER KIT

MAlL ORDER ELECTRONICS _ WORLDWIDE
1021 HOW"' RD AVENUE. SAN CARLOS. CA 94010
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Circuit
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oB25P,4·S
OM 6S- 4-S

o Fou, ,....."' , . nO '''0 _lllO"ht.
com mon .no• • O"n" Y'

o u.., M"''''' "0," , h 'n
o 5w'''''' '''' "0"",min"'., ' 00 "0'0 'un"ioo.
o Hou" . ... IY , '" ''' , . ', 'o :ll ,. "
' 5Imu" ' '''' ", ,,n", co ..
' m VA C oo. "Hon
. " 0' '" no"' on."Uon
o 'n" "O ,o",oon.o". co.. ' "0 w,,, ',,""O'm.,
0 51 ' . -' Jl" I"

09 25 Series Cables
Cable l eng'h Connect,,", Pric e

4F1 2-0P25P $1, 9, "'
4 fl I -DP25PII -25S $16.95 e'
4ft 2-DP25S $179>0'

Dip Jumpers
DJ 14-1 1 ft 1-1 4 Pm SI.59 ..
DJ16 -1 t n 1-16 P," 1.7g e.
OJ24-1 I ~ 1-24 PIn 279"
OJ14-1-14 1 ft 2·14 PI" l.79"
oJ1$-1 -16 1 ft 2·16 PIn 3 19 .'
OJ24·t·24 1ft 2-24 Pon 49, 0.
' " COl.... &0.... I "".. " , S.. J.U lECO 1111 toto' '.. l'Iic;

" t~·AC/DC Yoltage Tester

' 2 oseh l OOK pot< lU n•• ,
T.p,,1

• P, in,od Cirou" Bo.rd
Moont

• Si, o, I " X1-3/16" . ,-3/,6"

Micro·Miniature Jovstick • • . .$4.95

... . I0t9.

082""
Olf5S
08SU 26-1
08UP~3 1

DB25S-I31

• H'elo . it<b~ itv .o~. ir.dO<.o'o< 120.
208 ' 0 240. 217. 440 ' 0 800VA C,
120 . 240. 400. &00 vee.

. P,,~,i.. 0' ....... 'iv. DC poo. OI."'~

10. 01 bv n."n '.mp.
• Pr....i."' '' '0' q."'k p,od " o ,ogo in."
· C n _ ho fo ' 0 ....

h.nd ,,_ ,,__ SoN ,.~,i n... i"'i.....
h ..h_im......... '0' 'onglil. ,

. Co""",,ou . d.'V , . 'od ,~'" 480V.

.Oi",""";o,,,: 4-9116" , 2-111 6",
ll8n

• Color: OfMl!lO'

JE74L .... . . .$29.95

Jumbo 6·Digit Crock Kit

YT200........ . ,, 512.95
Custom Cables &
A~.r....,

~~7
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ASSOCIATED RADIO
913-381-5900
8012 CONSER BOX 4 327
OVERLANO PARK, KANSAS 66204

CALL US WITH YOUR REQUIREMENTS

AMERICA'S NO.1 Real Amateur Radio Store

Associated Wants to TRACE - BUV - SELL
GOT YOUR BEST DEAL? THEN CALL US AT

913·381 ·5900 - NO TRADE? ASK FOR EXT. 1 2

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG
OF NEW AND RECONDITIONED EQUIPMENT.

* ALSO WE PERIODICALLY PUBLISH A LIST OF
UNSERVICED EQUIPMENT AT GREAT SAVINGS.

A BONANZA FOR THE EXPERIENCED OPERATOR.
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST,

SEND A SELF ADDRESSED STAMPED ENVELOPE.



ULTRASONIC
TRANSDUCER
$3.98 210'

ONE ARM
BANDIT MIKES

U .I ._

a.I' •."
1.1' ..
UI ..
UI ...... ...... ...... ..... .

.,
0 ..o .0 '.0 _
0 _
0 _
0 _
D•• • ' ..

T.... __ ' ''' ...

...... II, ·• 0... __• II •• • ON,(W',
VOL"' &Q lil L.CH. C H..""lL U U(."T<II.
-.... _ DIGITAL Dl8PU.y oro oIl _ __ _ _o.on ,... ....... . ....~.....:- .-._.. '_," 1' -....... .., ... _. .... of.... - .,,-..,,- . , - -

GAIN-
Only

$14.99
2 FOR
$1 5

::> HY
)

~
6 AMP EPOXY='

" BUL LET" ,.
I ••,~ ~~1!f~!!~......i

N. "'OCI . ALI
IIlI I." ,00
'00 ... • ,M
- .• 1 I '" ..- ," ._ .7' I'" ..- ," ...

f

I
u :ns:

~WE'RE BACK WITH OUR WORLD FAMOUS INFLATION FIGHTIN'

Only 2 FOR
It • .n 115

DIAL
DESK

TELEPHONE

u :us :
.o~. c,,_, " .n
,,"u I I ..

CoL .... "-
" N . 'e"" .....MAT •••."J _ oel, ""4.1 .,. ROD
•MI .11'1' nUlw
1111 'U. ... lID
1..1 'lIM'" ...... ' .D
U.. IO'CI.OID,.... ,_.-t, .. _ _

u :USt

FANTASTIC? YOU BET IT lSI LOOK WHAT YOU GET FOR 1C MOREl

··SKINNY·TRIMS··
POTENTIOMETERS

••• ••• •• ••• ••• ••• •• •• •••• •• •• ••• •• ••• ••• ••• ••• •••• •• •
. 0 .. HI '''.. 'O ll.cOOln OU w lI-. .. TV-....._~_. I.SIGI . ' . :19 t .• •
• 0 5I-(: CI101 srtCloU, -. 'uns' ' .:19 , t .• •
: 0 4-HOH1..-Ol T..Gf.tGULATOI5.LIIoI·_.J• . ,..... 10-J, '.»JMI ... . • --l9 :
. 0 n ' 1W110IU... ..4-.. -.-.Ole. t. ml ' .11 »1.-'_• •
• 0 _1111101 5ftCIAL. " "'''__ m . .... ,.~ , ..:19 , .
• 0 U-HAlfW.".f"I101U._. _ m ._.-.,..141 1..:19 , 1 .
. 0 ........ueeT"OlUGf.tGULATOI1.S .:w _To-ne. te'"'l 1..:19 U I.. '
' 0 -....ol"n._e.u~CnOl5._••-._-..... I.III5V 1..:19 1.. •
• 0 .J.T 510I1. _ ... _ ""- _ __• ,. _ 1--l9 •• I" :
: 0 u- w..nIlSl5TOIS._••-..--.. _ I. I7'F70 , ' .111•• ' '' •
• 0 1· .JVOC5I"D'.IlA',I . _ n h' te"m ,..:19 J"" " .
• 0 'J. "-Ol~ COHl . OU. -'-.-.. _ _ ._ , " H21 ' .:19 .
. 0 1001..0 (ilK c us. -. 11 . -.. --. ,. 1111) .. • ..:19 .
. 0 , fUCl.os.._.__ e__ '. SWlI 1.:19 .
' 0 W-Q U I I _ ' 1. _ W. __ .-. <._ 11 ' .. •
• 0 .e-r<: 1I1-oT1. _ ooIjoMo. _ I.n '..:19 :
: 0 ~~ C T., ",._••trI-. I.SJ1 l'1 .. : ..:19 .
. 0 J.C1T51 Al1 . _ _ , CI. _._ ....... __ losnlW ' .:19 , .
. 0 ...POWII '1"510115. _ ....... _ _ , .. , .-.. '.nD! ' .:19 , .
• 0 .TWQW~" ..IlI1011. ~.hRl , <__ S ,. UW ' .11 , .
' 0 ..H .....__ snlf'5 __ ...... -.1l0oi. IU W --l9 , , .
' 0 ' .W..tcHGlITS.LlD __.-,..-..... _ teUISI.--l9 '1.- 1.• '
· 0 1.. ' _ ,... 1I0 "'f l5. ' _ , _ , . _ . ..IoI-.. '.S1J1W 1.19 .... 1.• :
: 0 J.1IoI"TI-DIGIl IIO 'lA.DOUT'. _. ",..... I ' U U 4J .. ' .:1" II leo •.• •
. 0 , ..row" T'" nAAf1l510I5. _ . "... , T().I., I. SoUi' 1.1' 21 .
. 0 _ICISIOOlTIlM roTS. ...r. 'i<oI'" ._ " ,_. 1.:19 1J , .• •
. 0 5I-' ''_ " Cl lf lf l5. _'r, • •1011...10. _004, l . n .., ... • • • • . . . . . . . ' .:19 , , .• •
• 0 :JD;l< ,-H'''T SHII" • . TI__lIt.-.-tv! ••1. of .1_'-'''''' 1. 5141) . . 1.:1" I .• '
• 0 SLIDI SWItCHIS. II1T. I#O T. _ . 011 fl_. In tl7I ' .:1" :
: 0 n .Dll·" 100"1-. "'"""' r. IIlp 'I0I-o c 1. 1'") ". 1.1' II , .• •
. 0 6. HOII' QrTO COl/",ns. I SOlI "tllT t5Ol ..1I00l. l/+"'~ 1' :lIoJ'''' ••••• ' .1' '.lD.. 0 •."'" IICOIon 1...,1+0011. 101 ....10>, _onI In_, ' .1' ' .lD .
• D S-MIC'O--IIoII ..1 1..(11. 1ft. block. I", Z 1 pi IIUl1l ' .:It It ' .11 '

o s·", ·n ' HO..E ' ' 'CI1.•1OneI u.hl t", ~ <o ...,Ic-.. 1. 51611 1.:19 ' 0 ' .11 .
o 10 OIWll C..' ..ClTDIS 0' _ . • •1 1. 1 IIlII)1 ' .11 1.)0 '
o SO- lIoIlC~I ,. •b h.d- 11 , 1 111"1 ' .:19 101 :
o . g..n."ISISlOI SOCKfl5, too- _ _ lei ) ' .11 , .• •
o U olED D.,Vf. IC·•.•1_ ,Jot'. ,_50.., ' .11 ,. ' .lD •
o 'I-MDOUL'" SWITCHII. C p...._ ,.. "l' 10.-ot. ,n. 50) . 1.11 21 10<1•• •
o ) ,ffMO' OIJ MOTOIS", .~1. ~ 1fI'""l. ",,,'4 fl J"'''DC. ,n n " .. ' .11 It , .• •
o J V10vnUMCOIOS. • 1l..1'-..1I_.W ""...m-.IISlUI 1.11 4 , .• '
o ' '0 soc.ltS..._ Ie< LIDS. _ fI_ _ I " S7ISI .. 1.11 t .• •
o 1-..- . W ...C.D-oI4I ... LWI .lLo1 """._ ,.,:rat, 1 .19 11 1.. :

. 0 WIII ""'-"I. _ ».1. _ 'n n 4l 1.n 1 .
• 0 ' .Al U04. III AlII..U. ,..,..u ""'_ _ I. UJIl . . • --l9 '1.-,,, ,
. 0 • •" ....C. O ""_ ..nil. ..ff . Lo. ..' ...... • ••• 1. _ ... ... . • • • • . 1.)1 , 1.. .
' 0 J.ooveu·"IHO I'( .o"'1K. l n ~-. (;.1. !JLoo.. ,__ .... ,..:19 4 1.• '
' 0 _ 1U1lJ1A,. e.u..ClTOIS _WYOC. tns,u'.. ' .19 1 1.. •
' 0 _C.0 ....... IEDSWI10 .U. • " -.__~ te I JH1 .. • ..:19 n I.. •:0 ,..TANTRUIM RKl.OS" ...... -. 101..... y ... ..-. '.SI4II .. 1--l9 ..
. 0 H-OIK 1'PI c us. _ , 1\1"0. Iol-Q. 4.-.. '.oU7l .--l9 ..
. 0 -e00l1 ... CHOIU,_' II. OK. If,,.._ ....... ' U S.o.J'J7I __ ... .. ,..:19 , .
. 0 ...SW'TOK....TI'H(II\IQ JACkS, Iol-Q. ""'" ..... toS' ''' . ' ..:19 IZ , .•
' 0 •.To- . .."'_. ........ ..... I p., 4 "'10-),. '."" .. 1.:19 , , ..
• 0 6J.AlOl. Il soc. lt5. H_ • •• • " 1,.. 1.,_ ' .11 , ..
' 0 .....1I19YUnll. a.-s. .._ _ e_ e WDSV ' _11 U .. , ..
' 0 • ...- t ....... . . l _- 1V-.-_ ,.. - -. ,. lttl1 . •. • ,..:19 'leo '"
: 0 n "l'O'"OCII.C0II1I0lS, _ . -.. I .......~ I.MIl'I ' .:19 , ..
. 0 .-.. Of 11"""""' 5. -.-. '.nA" 1--l9 t ..
' 0 ..WlUSu n ' COIII. _ _ ... IR.......~ ..S,." ' .:19 , .•' 0 J. . --S..- Ml..,..........", ~-. , s-\, ..t1·_ I._ '~ .:0JI.n. Wllf·W..... WII.l, . _ , _ _1 ,.~ " 1--l9 , .. :
. 0 ..OIQ&IOT.\PIHE4D1. _ _ ' <_ <k. _ _ ' I.".., ' --l9 ,1.-,.. .
. 0 I ·DU Al DIGIT " kJl&I" .''''OOUl5.''''' >to ' . Sl'4DI . 1.1' 111.-''' '
. 0 ME1 I'lASlKlI 1l1T0I1._4_ '••_ ) ' .:1" , .• •
. 0 1.H1,.....• . 1IA.N1lnOlI.111 ~UII,_'SW,TD-I6.<U7WI ' .:1" 4"'1.• '
' 0 GUM.Q..UllHooEl ' ..M. ..IoI _ ..... I. MJI 1.:1" 1.... 1.• •
' 0 ' OO91.IW11CHI"I(; DlODIS. __ ed.!JLoo" 004. ' . ' 43) ' .:19 • Ie< I .• :
; 0 .."M 0' 1...1 COOlD~ I ........ .......~' ""~ "':':.'d:l-"m4J •. . ... ' .:19 I"" .• •
• 0 1-MICI O S ITCHl5.II11.000.-•. ,.......... lol>o.taSl'l-Sl ' .:19 .
• 0 , ..1IoIlJL TI-G G roll. ou<llo' _ ......... • •r4 _. lUlJIl ' .11 .
• 0 1 >1 .1 '•. 1 .._ ' 1 1••.,) 1.:19 .
. 0 1."'.U' CO..~",uc;. _ III SO·U, ' U 1111 .... .. ...... . . •.11 .
=n 'olIn Sf..SITIV' lHi llllNClI00l1 1I1T0I :T blo. 1."'tI ,... I.'.• '. .

" T IIE. P IN" "" .. te···············..•......
~!'.N,~,~~~,E.~ _~.' $K3E 91/, . : POLY PAKS®:••••". Ii"., . 5'\I • 1'.0. IIOX. H r , 11 •
• '4'; 1 T"."••" 2 ,n - P2 so, LYNNflI!LD .." •
__ "'-" H. r- ,.. or : 01'0 • •

::.-.: ~::~,:t ::.::~"',,: I $3.96 • ~,,,. , Add I'''''UI,~ It,". , N~I 30 :
• ..." '6 17' 24 5·3828 •
: 1t.I. II , 16·1 8 u..1Cannln~ S I •
• " ' NIMUM ORDER: Sf "" .k~'f...ld. !ol " :
••••••••••••••••••••••••••

"'. '" s,.... , "'~ .... .
• " ';4,." 20 '• •• • ,..0.•
" .• " ,• ••,....--, 0- PC6 for ..... _ ••itCtl_ ~MD ""UI

$2.49 -.l"'"n:. T
12for _.. --2,50 - ._ ••••

• ••• •••• ••• •• •••• ••• •• • •• • •••• ••• •••• ••• •• ••• ••• •• • ••
• 0 'olAK' anD COl.ftIl• ...,. Hl1U. _ 4 1."..1 .. . . . . . • . . • •.. .. ' .:1" '" • .• '
• 0 J-lIM COlDS. ' 11. II _ . 1'-."_ .., 1.,l'I7I ' .:1" :
: 0 . J.WOGlI " .. MIC.OUOUOS _ ,.-. IOSI " J ' .:1" .
. 0 *"fIID1HllU e.u...cnolS. _ .. _ . 'f. lMf """"". ' . 16 ' ' .:19 .
• 0 ...",.ulK t >otlSt,," 4 I 104__• • I.~ ..:19 .
• 0 " INI)K ..TOIS."_ _ '- _O<_~O<"'-l.m;,I ' ..:19 U .
• 0 1Al C..... TlAoo5ISTOI5. .....~ ....... -.. _ .... I.~ •••• ,..:19 '
• 0 1 K;.KT UIC1'os. •__4.-. _ ---. IOS_ •........ 1..:19 II'" •.• :
: 0 . 1I.Ml-< ()OI 5U1"1t tll., __IW -. u--.. 1' 2nW •• . 1.:1" .
• 0 loS.n....,tOlI ;ea. _ •• ; ~ IU' ..:19 , .
• 0 .~lrc COOI5. ..·I I I. ..4.-. I'( _te.._ • ..:19 .
• 0 Mo u ....1.u......u.n". _ I• • _ , .. • ..:19 , , .
' 0 OCII. 5WI1C..1. DPll T._-"" * I. u.v '.:1" , .• •
' 0 OO<GUAO Dl1C1.'_ ,.-. _e ,. _..... . ..:19 , .• •
• 0 , lIA1WSfOl....1. .....4 _,~ ' U 191I . ' .:1" 12 ". :
: 0 ..T"'''UOOO SHIIIDlD Uoal, J .-4." 11. .. ' . CA ,.- IU ••V . ' .:1" , , .• •
• 0 Js.O"'" INTI1 lItC,,". ""H~ • .•• I • , __ """,", 1."'1 .. . ' .:1" 50 .
• 0 1.(;1 JW ..UOIO -.- '''.al K _ ,. n m ' .:1" 4 .
• 0 • ·....UIII 1 t ilt IWltOt. ...c. _ J4\1OC ••KA, .. _ . '._ ' .:1" , .
• 0 "'POW" 1 1IIACS.'_ ",-. 111\1. 'o-ne. I._' ' .:19 U .
' 0 t-I'OWI.I SC. · _ ....-.'1IY. 10-IJl. IU_ ' ' .:19 U"'.• :
: 0 I .W.. TCH IC D·.. ,.,4;aiI. , _""• • ~ . I ~• .I I.-.w ,..:19 .
. 0 n ""1.LOCk cd ''''_..- <11. _ Wi>_~ Iun,. . . ' . :19 .o ..0oI01 U lS. )1<' f_ ....C 1().1 " _ ...... I . '~ . .. .•• ' --l9 • _ I .• •

o ..i'tIOTO fLt ClIK D UOOC1()01 11 "51011. '''Jm . 1. » 7111 1.:19 .
o .....C " UT ILl l1ff OlJU ltS. "'" 1 ell.. '-' I.... ' " n . 1) .••••• . . . . 1. :19 n .
o ,,_., L.lMf'1. _ lIlY..C --. '. Unl 1.:19 ' .lI ·
o ».1 ..., .. ,WlTCH'''I(; 010011, oInS• •0lI" • 1 1 '00"1-.. <n OOlI . . 1.19 :
o J .4"MI' SlllCOOl .,Dt;1 'ICTII"'. lOG" trI-. losn .) 1.:1" 4 11.
o 4." etOi 0 10011 ,_ <_j~. 10·50 p'. IOS. I7I 1.19 • "" ' .11 •
o 5I-,. IC IlIOOl .UI110U. l\, ' , n., 1'10 , . )4,1) ••• •• 1.19 lOll "" ' .1' •
o ...CIl_ ,C C"'" . ...r4 ••1. 1\' wi; , 1 ro'•. ..<~ IOS'101 .. 1.19 1:lG 1011.10 '
o U.",..ITtC SCI',. b.d, 100v, 0<1. ~I.h ,Iol'. to-sa, I. l ' n) •... .. .. 1.n 'IG 101 ' .10 •
o MOIOIO C" ' ''ClTo n. 1 1 r• •011. to 1 mI ,..1. I I..d. I .~JI 1.n 1(11011 .:10 :
o l1oi1(.0 n"'1 • 'ECT . kIT, r ,11"11'" ,..d. "'" .~. l/+....~ '.U 511 1.19 1HI 101 1.10 •
o I ·W.1 COl O. ' H. 1<_.U s e. •1 , moIdo<l'...... _, <' _ 11 1.19 J "" ' .:10 .

• 0 ...S'OT IIoIICl O SLIDE SWITCH ' ' 11" ~_. lot'C _ ' U 4:1"1 1.J'! 11 1011.:10 .
• 0 ''''',, ' C'' '''I)(; I cn. loI . o<Ilo>, """" <~ <. 401' 1.1' :lG "" I.lll .
• 0 1.Z..MSSHOtll'1U"SISTO'1. TO-l. IU nl l ,., ... .... . . . • • .:1" 1' 1011.11 '
• 0 It-It''''I ",-, 101 ..OIl. 1I0'Io <U I 1 ' ' .:1" II lot 1.M •
' 0 , 0 .5WITCH'''I(;0IODI. • • I.. .....,. · ,OS. UI ' .:1" .""" .• :
: 0 J·IlLAU c oe. 'VOC. VS1 . p1Mtio< <_ 1. _ 7) ' .:1" 4 lot 1.M.
. 0 ..U-.- .. 'Dt;f IlC TIflEl..,. __ I _ ..,..., ' .:1" ' '''' .• •
• 0 J-QUW• ...cS." _ _ ,.".lo-U.l _ ' . H1 SI ..• .• ... . , 1.:1" I .M .
• 0 ......... 1I1t1TOI1. 'IJW 1I4 ..oft. ..IoI•.-........ 'Un' I 1.:1" U._ l .• •
. 0 U ·SC' J. n l..C-QUAO C5. _ . 10-U. ~_ '._n ..... 1.:1" Z' ... ... .
• 0 '-.un" TU . -. """e__-.._ 1._ ...1.1' 21""'"' 0 1·"" 11.._ . C""._ -..,- _ ,. _1 1.1' :
• 0 -...olU C(lNNICT OI5. _4 ........ .-.. .-. ' . W»I ' .:19 ' .• •
: 0 I .J COND. 11M COlO.' It- fL4 ..,""- ... •.. Z " c. . &<0. I. STI )I .. ,..:19 ' ''' I" .
• 0 ..nV0l1 lAll4l"l, .. -. _. I.I.., I •..... .. ' .:1" 1 .
• 0 U- IlIOC ·.. •.. .............. ., _ . I..I. ,...,. '._SI ...... ' .:1" 50"" .• '
• 0 ... _ .... QAJS ""'". __ ' __ ._ . . ... ' . HUI . . ,..:19 .. .. , .. .
1 0 , .U VCT _ lIA1WSfOll 115 V"'-' I'( _ ,. S977\ ' .:19 J " , .• :: 0_ n ..- I _ . 5. " ,.... ' . H1 41 ' ..:19 1.• •
• 0 •• ' ..·"UIO CAf'J. --.-.-.._ pol , I. _ V 1..:19 _"' 1" .
• 0 ~ " n "",u. _ -....,.... AI u--.. ' . 1Ml1 1.:19 .•0 _C.O 1I""'".' ...... J ...... 01-" -.. _ • • • •w. ....... ,._) .~ ,.• •
• 0 ~"""I.DW"" I SUIf'IlISl. _ ...... _ ....._ I. _ il ••.•...• ' .:191_'" 1.• '
• 0 ....a..us AII4I"I, "". ,__ ,.... _ -. _ .... ,.'I'Ul 1..:19 111 ... 1.• :
' 0 -.t'C IOAIO ' S.__.." _ -. _ .. I. S'MW 1.:19 _ "" .• •
: 0 ...., _ n_TOI1. ..,..._IS'J.lY e ' o-n. ' U l ft' . ' ..:19 1J ..... ...
. 0 J .• UIDOOIIOCIS. .......... ... _ _ .. _ .,·"... _ IU _ 1--l9 ,_" .,
• 0 ' .f'\ISH-f'U1H Cl IW11 Ot. Df'(l T. 1 • "" • JIr _. ' . JI6,JI . . . . 1.:1" 1 "'" • .• •
• 0 "'MClI_.{I\I~ T11..."""'lS• ......,. _ " .21 .." . ' . Jt5D . . ' .:1" .. "" .• '
' 0 ~ ..... ..Il.ISII101S.~ _S-.. ' _ IU .....) ' .:1" 1.... 1.• :
: 0 _TAUK W..IlIlS _ IoI ,. 1MJ) .. I .1' 1" _' .• •
. 0 ..1l"""' C ' COOi..' CTOI ~ I'(_• • <U 'JI1\ . • .:19 .
• 0 J." IlJP'l ' " 1..1D1 . ..,...IC'O ,•• ,W . IA. To-n. , ...... "''JIl l ' .:1" • lot • .• •
• 0 ' .UVDC I . UX ••U .. , . .,..,..,'.1I•• 518... 17S _ . ,.... 'unn . ' .1' ,''' •.••
• 0 '"'.1''' G , WHI..TIAMl'S. 51.." • .. ll l'· lo,M , 110. ' • ..-JI . . ' .1' HI M :
• 0 . .. If-fIlolOP""'" I C... f ...lMfe ir< TO.I .10 d.. ' . ' . UI 1.:1" 1O 1.M •
: 0 1.. _ 1WItCHIN(; T 1<SI11015 r 0<110 It<~ ,U S'" ' .:1" 101", • .JCI .

'

0 l . n WDC 10 U OOOIO IM... G " ·, ..,1 11 ,10 ' . _ 11 1.:1" , .... , .JCI •••••..••..•.•............ •. .~.•.............•..•••.
•••••••••••••••••••••••••'t FOREIGN AND CANAD IAN :

: POST AGE :
• C......D I ~..S ~DO I S·_,U. 1. f ......) •
• FOIII1G" ..DO 1"·_ ID .

i "":'.~~'.7 ..~ i
• •• •
~ .
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URPLUS PHONE ' 13051887-8228
7294 NoW. 54 STREET TWX : 810-848-6085
MIAMI . FLORIDA 33166 LECTRONICS

ORP.
WHOLESALE · RETAil

o/su

PL259 or S0239 CB SPECIAL TRIMMER CAPS
Quality American Made Brand ..-w prlnt~ circulI botIrd ....mbly. Used In all HyGaln 40 Cha nna' Can III In your '..lell

10/$5.00 100/$35.00 CB tran I CI I¥I I1I. Fill muy o iller mlnufaclur.rs' unlta also. Squelch 3.S.2Q pF' So30 pF

50/$20.00 1000/$30000
pollVolume controlJchlnn. lnlector switch not IlIG lud~. 8o..d $.15 ••.• 21$1.25
' ·9 -1.50••. 50-99 - 6.00 • •. Dlmanl lone 5/$3.00
10-49 _ 8.50 ••. i llO-up 5.50 ••. 6~ ~ 6Y.~

E_F_ Johnson NICAD CB SP ECIAL W/40 ell SW u ma as abon
POLY FOAM COAX

12.0 V. 1.2 AH @ 10 hr rate 1·9 $10.50 ea. 50-99 $9.00 ••. 50 Ohm
41/2" x 1 718" x 1 3/4" $1 495ea . 10-49 $9.50 • • . 1OQ.up $8.50 • • . Low Lon = to RG114

Serviceman Special S495i l00' $3.00/50'

E. F. Johnson 5 Meter Ne w H y-G,lt n 4 0 c ~ CB Less Case . Speake, & Knobs las 15 1

ULTRASONICEdge Mete' 2SO UA FIlS in !)Ill". 1-318" Ilole. $14 % ea
MTG holes on each end 1·114" behind panel. NEW Hy·Gain Remote 40ch CB Less Case Speakel & Cont 'ol M,C TRANSDUCER
Black scale 0·5 bottom 1·20 top las 15 1 $1495ea Deled . sound above the ra nge 01 human
$l.25ea 51$500 ASTATIC T·UG8·D104 he.rlng! Tra nsmits & ...cel¥••

PREAMP Oll5 ktop microphone NEW E.F. Johnson Powe ' MlclLess $2.50 ••. 5IS10.00
E_ F. John son S ig na l Strength wlcry5talelement 3PinPIU Il $35 ea. COld. Oesktop Style srs.ss ee
Meter zoo "' 2 '1, " ,,2'1, "Sq mounts In

CRYSTAL FILTERS MAGNETIC PICK UP
t ,"' .. ho le 1" behi nd panei Scale 1·30 lit> top

10.731Lead CERAMIC IF FILTERS TRANSDUCER0·5bcncm
$495ea 51$20.00 Can Type EFC L455K Convert. motion to ee voltage without

$3.00 ea. $3.50 ea. meehlnleal ltnkage
PANEL METERS E. F. Johnson

""~. 2" wl6' shl.lded c.ble
2SIDED Son, AIl. 6-t,l $4.95 ••.

$4 .00 e a 210r $7.00 eocn. CB Selector .062COI'9*' Cled 800,d 2conduc'o, min i pMno

Switch 9', • '0' , plug " 'Oo,ch co,d 36 SOLDERLESS TEST
25-0-25 de volt. }

$;> ooe. li$~ 00 long S200u
2'1. " X 3" $3.5Oea PROD (BLACK)

12 Vdc RELAY 12 Vdc RELAY Thr. aded Iype. mold.d h.ndl.Q.W de volll }
Q.25 de ¥oU. 2'1. ' • 2 'I." SPST 35 Amp Contacts SPST Open Frame $.40 . e. 5IS3.50

0-50 Ie voltl Open Frame 5 Amp Cont acts USED MUFFIN FANS-Snunt Required- Rugged. great for mobile USE! Mfg·Mag ne cra ft
3 bl lon . 11 0VAC, "'4~ . q.

$450ea 51$2().OO $1.50 ea 41$5.00 $5.&5
Double Row/Wire Wrap .100 22 plnllOoubl8 RowlDlpped Solder 22 plnllOouble RowlWlre Wrap CW MINI SLIDE SW

25 pins $3.4gea 10/$30.00 "" $2.08 e. 10/$17.00 '" $2.4" ea 10/$19.00
OPDT .1 5ee. 101$1.25

30 pins $3.96ea 10/$32.00 RECEIVER FRONT ENDS 100 ASSORTED DI SC CA PS
50 pins $5.43ea 10/$45.00 Ma de by EFJ (FULL LEADS) 20 EA OF 5 ALL STAR AIR

132·174 MHz DIFFERENT VALUES $2.00 VARIABLE
Double Row/Solder Eyelet .156 $12.00 ea. PER PACK 24--275 pF .75 .a.6p;n5 $1.10ea 101$ 9.00

White Porcelain15pl05 $1.55 ea 101$12.50 STANCOR22 pins $2.06 ea 101$17.00 TRANSFORMERS Egg Insulalor RED SEVEN SEGMENT
(3pins $3.66 aa 101$30.00 1% " X 1" 50¢ ea. 310r $1 .25 DISPLAY

C & K SWITCHES
STEP·DOW N AUTO (3)

TIL m p$1 .00 ••.CON O LI NE CORD CAPS RADIAL LEADS
PART /I MOVEMENT W/R ECPT BOURNS' EDGEGSD 200 (230V In/1 15V Out 22OO uF@ 16V
7101 ON/NO NE/ON SPST

@ 200 Va) $12.00 ea .25 . e. 101S2.oo MOUNTING7103 ON/OF F/ON SPST
7107 ON/NO NE/ON SPST GSD 400 (230 In/115 V Out

SOLDER LUG·TYPE CAPS 5Kpol . lng l8 tum
7108 ON/NONE/(ON) SPST @ 400 Va) $14.50 ea 50 UF@ 350Vl"O x 3"L 33-45W..rI•• $1.50 ...
7201 ON/NONE/O N OPDT MODEM CABLE 50 UF @(SOV1" 0 x2,/, " L

12 VOLTS @ V, AMP$1.ooEA 6 FOR $5,00 so UF @( SOV1" D.3" L
50' cable co nta ins 60; EA. 5 FOR $2.50 Fllement Irenslormer

6 TV GAMES ON (1) C HIP 13 • 22 qa. wire OB·25p 1 ~~ x 2" x 1" $1.50 88.
Gen Instr AY·3·8500·1 with EFJ CRYSTAL OVENS
28 Pin Plastic Case 08·51226·1 cover on one end 6V/12V 750

CTS DP6P ROT SWITCH
EVERYDAY LOW PRICE $7.50 ea $6.50 ea 10/$50 .00 $5.00 ea . .50 ee. sn2.oo

rc SOCKETS
ASSORTED ELECTROLYTICS Camblan AXIAL LEAD ELECTRO·

Gold Plated Wire Wrap LYTIC CAPACITORS
YALUE/MFO VOLTS D" LENGTH PRICE
250.000 • sv 3" • 531"- $".00 ea 14 pin .35 e a 101$3.00 2uF @15V
",000 • '" 3" • "'I, " 400 ea 16 pin .38ea 101$3.30 10 uF @15Y
" ,000 • '" 3" • 5'1. ".00 ea 2O uF @15V 12 ee.
10.000 • aov 1V, " • 53/"" 3.00 ea 1NU48 SIG NALDlOOE 5O uF @15V 'm2,700 • '" 1'I. " • 2'1. " 2.00 ee $5.00 per 100 2.2 uF @25Y $1.00
' ,900 • '" 1'I,,' • a- 2.00 ea Or 15 lor $1.00 3.3 uF @25V3,000 e '" 1'I, '" • 4'I." 2.00 ee
16,000 • '" '" • '" 3.00 a. Coax Connectors

luF @3SV
21.000 • '" 2'1:> " • 3" 300 e. 2uF @150V
3g,000 • ." 3" • 5314" 3.00 ea UG·273/U BNC· F/UH F·M 2.50 25 uF @25V

I
15ee.

',000 • '" 1'I. " x 3'1,, ' 2.SO a.
UG·255/U BNC· M/U Hf ·F 3.00 3uF@ 50V 'm3<," • "" 3' • 5'1:> " 3.00 aa

.,0 • '" 1'I. " • 2'1. " 200 ea UG·146A/U N·M/UH F-F 4.50
5uF @50V $2.00

900 • roov 1'I> " • 3'1:> ,. 2.00 aa 10 uF @50Y

'" • ooov 1'I,,' • 3'1,' 200 ea UG·83 BIU N·F/UHF·M 4.50 250 uF @25V 10 ••.eo • •rov 1'I• .. • '" 2.00 aa UG·175 RG·58 Ada pt . .20 100 uF @50Y } 'm'" • eov 1'I. " • 3 ' 2.00 a.
UG·176 RG·59 Ada pt. .20 SO uF @7SV suo

TERMS All mar,,,al ~ua"rH8*d • 1110' In~ ,el5on you Ire nOI sa',s l"C. ou, p,oCuc,s may be ,elurned Wllhm 'Odl ys lor I full refund II.n shlppm~j. PIN se add$J
: 10' sh,ppm~ Ind hanClmf1 on 1·1orders ACd't,onal 5'1, Ch.rf11 fo' Sh'PJimg In~ ,tem over 5 IPS COD's acceptea 10 ' ordefS IO"lm~ $SO.OO 0' mo,.. All oraers

sr" a<J UPS unllSS ofhetw lse $ ecdilC FlrmCI ',,'deMs oJeau add ~% saleS lax M' nlm m ~;''-~r~1~1 '5 00

EOUIPMENT / COMPONENTS / WIRE & CA BL E / ACCESSORIES



600 mHz COUNTER

. ... $99.~
. 75.~

" . se... 1.~
. , , 7.95
.. ,3.95

10 Hz 10 over 600 mHz
less than 2!) mv 10 150 mHz
less than 150 mv 10 600 mHz
to ppm. 20-40 ·C. 0 OS ppm f ' C TCXO crysta l
tome base
7 dogrts.LEO. O. loch heoght
!>O VAG 10 60 mHZ. 10 VAG to 600 mHz
I megohm, 6 aod 60 mHz . aoge s 50 ohms.
600 mHlra~
• 'AA' cells. 12 V AC /OG
o 1 sec and 10 sec LEO gat" light
AutomatIC. all range.
5" W )( I 'h"H ,, 5 1';" 0
1 Ib ,."Ih ba ne.IBs

BOX 4072. ROCHESTER. N.Y. 14610
PHONE ORDERS CALL

(716) 271-6487

P.if;:••
CT·70 w" ed ... lested
CT.70 kIt lorm. . . .
AC adaple.. . , .. . . . . . . .. , .
Nltad pack with AC adapte. /cha.gef . ,
Telescopi c whip antenna BNC plug
Tilt bail assembly.

Stablli ly

Display
Input protection:
Input Impe dance

Powe.
Gale
Oe<:,mal poml.
Size
Weoght

Spedlic.tlon.
Frequency range
seo.. llvlly

Theel. 10 br eaks the pr ice ba rnet" on IiIDquahty I requem;y counters
No longer doyou have tc eene lor iii kIt . haW.kd or poor perlormance.
the CT.70 IS completely w"ed and tested . features professional
q ua lity ccesrructon and specificatIOns , pl us 1$ covered by iii one year
warranly Power lor Ihe CT·70 IS pr ov ided by four 'A A' size balle'le'
Of 12 volts. AC or DC . av a,lable a s options are a nicad battery pa ck,
and AC adapter, Three selec table frequency ranges, each .....' Ih its
own pre-amp. enable you 10make accurate measurements Irom less
than 10 Hz to greater Ihan 600 mHz All SWitches are cooverueotiy
rc cated on the trent panel fOf ease 0' ope ration, and iii single Inp ut
jack eliminates Ihe oeec to c hange cables as different ranges are
selected Accurate readings are insured by the use of iii la.ge 0.4 inch
seven digit LED display. a 1.0 ppm TCXQ time base and a handy LED
gate light indicator

The CT-70 is the answer to all you. measurement needs, m the
lield, in the lab, or in the ham shack . oroer yours today. examine utcr
10 days, II you're not com ple tely sat isfied, return the urnt tor a prompl
and cou. l eous .elund
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SS.9S

S%I.S0

2.95

Filter Cap
2"x5%"

tNVISI8Lt 8U Il " GlU L1~t , PHO TO
tLEC TIiC m USL UP JQ ~ fI ~rlRI
COfll l'LtlL KIT . III ~l!IS
I PC 8DUOS

'7 WAn AuplO AMP KIT

SMAl l SINGl l H18~ 1H I[ ~MO

[ OMPONEHTS fiT OM AT • • PC
BOARO (INCLUOED) RUMS OM12 ~ D[

nHEAT fOR AN YPHOJiCT THA TN(i oS
AN INn p( NSIYE I MP. l ESS TII.lN3'~

r HO@5 WAfTSCOM' U IBlE WIT H
SE-O I SOUNO«r

ULTRASONIC AEl.AT IUT

CDM ptHE KIT $ 6
11 ~OC 1 -95

• '1'''"10. P1 ~IU r< .o.~o~

. ".,. , I· . I" ,·

PARTS
301 OP I MP IlUO CAN 311,00
J23 VOLT REG, 10 l l l OC' . 50
'11141 FH INr Ul HI MINI DIP JII .IO
ilOLIOO @'5iCOMPUHRGRIOE 1,10
2U4OO NP. Glft ' UI'OSE 811.00
/1I4-IO:Z PNPCOMPLIMt n 811.00
2N6018 e.ur. IIISPtCS 50
l M3RO 111 IU DIO It il l SPtCS 108
UII311 OUll l M3RO WI SI'tC5 2.50
'1811 ~iILr !!~ II I,V -tl8
·m tllW NOIS( OP IMP IN
It·l OPTn ISDtJIOR MIWt DIP III
·MEM ~1 OU l l 6U! MOllET.

OIGDl PRllItCTtO. Stfll lLlR
TO 4011/1 50

MVli2. VI IICIP OIGllt lD /16 <Ii
l RllItl3 11 200\' DWDl UII.m
TIP30 TI! PN? POWl R 111.00
·MC I311' fM ~. DISt It 50

ZENER GRAB BAG

QUAD MATCHED DIODES
4 ' N1I t4 'Yf'" d,od.. Ihe' ~.ve
been closely malched fO' uso in
b"dll" and ba lanced modu;.lor
circuits

A very nice assOflme nl 01 'I•• 'h
& l W zeners, Voltage rsnges
a,e from 2.7 10 30 VDC. Mosl
ha.e house. but we prov;dea
cross o.e, list 10 standaro
numbers, A great bllY for any
shop, 12 dlUerenllypel .

.50ea.

""C14""1~g~'(l~'b~OLTAGE
• •~. COU"H' S" CS ' 00......."''''¢N• ...,.. """ to ou"-o
"'EO "" "."so.• f'OW<" ...........
''''''' • '0 ""00 on". ''''.0''Sf.'" ......"" ""","OT TO ,.

'M'"

LEO'S
J UMBO nHIH 41.B9
JUMBO RED 5/.89
MEDIUM REH rh·) .\5
MEDIUM GR NDRYEll OW .16

1.25 EA.
10/10 .00_.

• DIGIT AUTO/VAN CLOCk

• LI~1ll' II' t~l~lCIERS IU O'

• OUUll JIlLTIMEIiSt

• ~UI M I SNOOlt OPTIO~S

• NOIS( F1L1UING ,.\

• Em 10 ASSlll8Ll .'f;.

9500@75V
Computer

Grade

(214) 278-~55~75040

NEW ITEMS
(CA3046) Transistor A rray ,75
Led Flasher 50
RCA Transistor Ar ray .. •.. . • •. .... .80
Power Op AmplDriver . ... •.. . . •. •. .50
Prime, Full Lead 100/2.50
Quad Comparator 89
High Freq NPN TO-92 6/1.00

LM3046
LM3909
CA3086
MC1438R
1N4148
LM3302
2SC1849

2.95

From r.t.. TL490 BARfOOT DRIVER IC. Drives 10
LED's with adjustable anatoq steps, Units are
cascadable up to 10 (100 steps) . Drives LEO's directly.
Great fo , yo ltage, current, o r audio displays. Similar in
features to LM3914 with specs and circu it notes.

•

(Asst .) 200 orecev a.ec

NOW A SUPER READOUT AT A SUPER BU Y! These
are factory fresh prime LED readouts. not seconds Of
reject s as Sold by others compare our price and send
for yours today, bu t hurry. the supply is l imited'
SPEC IFY: COM MO N AN ODE OR C OMM O N
CATHODE

POTENTIOMETER ASSORTMENT
A mix o f new, panel mou nt 3/8"
bus hing p o ts in var ious v al ues ,
Some dual , so m e w ith switches .

1012.00

1/2W RESISTOR ASSORTMENT
A good mix of 5% and 10% values in both full lead and
PC lead devices, All new, f irst quality.

SLIDE SWITCH ASSORTMENT
An outstand ing bargain. Includes min iature and
standard s izes and munroosurcn units. All new fi rst
quality. name brand swi tches, Try one pack and you'll
reorder more: SPECIAL - 72 for $1.20 (Assortment)

XAN SUPER DIGITS
.6" J UMBO LED
7 S E G M E N T

RED

99¢
6640 COMMON ANODE
6920 COMMON CATHODE

4 DIGIT V, INCH CHARACTER LED DISPLAY
Bowmar readout stick w ith corona. CO MMON
CATHODE ONLY. 100% Prime. A ll segments
and colons brought out to edge pads, With
p inout. LIMIT s PER CUSTOMER

Garland, Texas

$12.95
WISPECS

LIMITED QTY.

p.o. Box 401244- E

• 7&477 CMIP IS
INCLUD!D. H U I
CH'PI 12,95 llC H

• • ;~..
~ )!

~ ~~

" 0"j •
n·~ ~

IJI ~- ..•
0 q) •""~ ~ I ;•
•

SE-01 SOUND EFFECTS KIT

. 116.95
LUS SP'U~ E R
& IllTIRI

7ho SE·O' I, acomp'oto kit'hat
cOn,. in' oil tho part. 10 bu ild0

pr~,omm o~1e sound on"""
gono,oto,. O..igned oround
1M n.... To..s Ins!rumenlo
SN71l477 Sound Chip. tho
I>o.,d pro, ides b""., 01MINI
DIP ,witch.. and pol, 10
p'og rom ' M v",">us oom
binat,on, 01'h. SLFO",III.to'.
VCO. Nol,o, Ono Sh01, ond
Eov. 'apoCon"o". AOuodOp
Amp IC I. u, od to impl. mont
On Ad,u,t.b'e Pu l,o GonofO
tor, LoY.' Com po'OIor and
Multlplo. O", ill.,Of lor """"
moftl "'.... tiIity Tho 3,." • ~"

PCBoa,d toOlu,". p'otolype
. ro. '0 ' ''ow lor us'" adde<l
cirCUit,,!. E••ily programmO<l'0 duplic" 0 hplaslans,
Phalor Guns. Slo.mTr.in•. or
olmO$I .n ,nlln". numbO< 01
alher .""n6o. Tho unit hos 0

mult,ple 0' opplio.loOn. The
low pri"" includeo . 11 pans.

.... m~'y m. nu. l, pfOlIfOmminll ChO"s, and del.il.d 1&'.71 chip ' pee,·
1ica.tion•. II rune on . 9V t>atte'y {no' Included l. On bOl"d '(l(lMW .mp
w,1t d,i•• • sm. 1I .peako, d,rect ly,Of In. unit can be connocte<l to you,
"0'00 ..itn '<>cred ioi. r,,"u"s' ISpo.I",r nol includodl

AY3-8910 PROGRAMMABLE SOUND GENERATOR
The AY3·8910 is II 40 pin LSI chip with three oscillators, three
amplitude controls. programmable noise generator, three
mixers, an eoverope generator. and three O/A converters that
are controneo by 8 BIT WORDS. No external pots or caps
required. This chip hooked to an 8 bit microprocessor chip or
Buss (8080. ZOO. 6800 etc.) can be software con trOlled to
produce almost any sound. It wil l play th ree note chords, make
bangs. wh ist les, strens, gunshots, explosions. breets. wh ines.
or g runts. In addition, it has provisions to control its own
memory chips with two 10 POr1s, The chip requires +5V @
r sme and II standard TTL clock oscillator. A truly incredible
circuit.

$14.95 W/Basic Spec Sheet {4 pages}
60 page manual with S-100 interface instructions and
several program ming examples, $3.00 extre

• 5V@ lOA with 8-30VDC inpu t.
• Current limi ting, thermal shu tdown and short protection ,
• .2% Load regulat ion.
• Only 2 external components needed,

AU you need to add is a t ra n sformer, rect ifier, heatsink
and f ilter c ap to have a sup er regulated supply fo r s vcrts
at 10 amps!
SPECIAL BONUS! Order trre 3205 Module and get FREE
a LAMBDA L-2Q-5 o vervottaqe protec tor t hat triggers at
6.6 volts up to 20 amps.

ALLOW 3 WKS. FOR DELIVERY

A RARE FINDI
LAMBDA HIGH POWER REGULATOR 3205 MODULE

LAS15U - 1.5A Four Terminal Adjustable Regulator. 3
30V W/ current limit ing , short protection and thermal
shutdown. T O- 3 style , All un its are prime, Sp ec sh eets
in c lu ded . $2.50

.. NO C.O,D."s • ADO 5% FOR SHIPPING

.. SEND CHECK M O. OR CHARGE CARD NO. • TX. RES, ADD 5% STATE SALES TAX

.. PHON E ORDERS ACCEPTED ON • FOREIGN ORDERS ADO 10% (EXCEPT CANADA )
VISA AND MAST ERCH ARGE ONLY (20% AIRMAIL) US FUN DS ONLY
(21 4) 278-3553 9:00 AM - 6:00 PM CST • SORRY WE CANNOT SHIP INSURED TO MEXICO

.. ORDERS OVER 1 LB SHIPPED VIA UPS PRICES SUBJECT TO CHANGE WITHOUT NOTiCE

=======



Continuously variable
main frequency. (250
to 2500 Ha, all modes .)

Only $65 ppd. U.S.A.

Continuously variable
main selectivity (to an
incredible 20 Hz! )

Add an Autek.

Q F-I A Active Filter··"'-\N~~

For SSB & CW
PATE NT PENDING

filter
QRM

Four main
modes for any
situa t ion.

SUPER-RANGE
Auxiliary Notch reo
Iects 80 to 11 ,000 Hz !
Covers signa Is other
notches can 't fouch .

115 VAC supply built
in . Filter by-passed
when off .

Does Your Shiny New Rig Really Have :

"STATE-OF-THE-ART" SELECTIVITY

AUT E K p ioneered Ihe ACTI VE AU DI O FI LTEA
way back in 1972. Today, we 're sti ll main taini"... Ih a t
ef1gineerillO leadership . Our Q F· 1A "volVed fr om
sugges tions from thousands of owners . arld years of
dl.'Clic.. lion 10 making the "ulti mate" f i ller . No
gimmiCkS - j us t something Ihat r ea lt y " workS" like
Ihe ad ... ,,5. YO'IJ 're in for a trea t !

Au te k fil lers ga ined Iheir repu tation by USing it

COSIly INFINITELY VARIA BL E design . Yel, mass 
produc tion (we sell only O N E M ODEL - the best)
makes it" tremendOus Darga in. You 're nol limited
by a lew fixed posilions, You ~a ry seledivily 100:1,
a nd vary fr eq ue nc y over the enli re usable aud io
range . PEAK CW (or voice) wilh olin inc redible 20 HZ

BANOWI DTH. bu l alSO va r iable a ll Ihe woll y 10
"lla T" Imagine wha l The NARR OWE ST CW
FILTE R MAD E will do 10 ORM ! e erect wh is lle s
with The mOSI Ilex ible NOTCH you 've heard Wide or
narrow. DepTh 10 10 d B. LOW PASS helps you cope
wilh SSB h iss and splaller. Ski rls HCeed 80 d B. Mosl
a bove l ea lures we r e in lhe popular QF · l <S...,
e" ce lle n l rev iew in Ma rch , 1911 OST. ) The new "A"
model is more selecl ive, addS a HIGH PASS mode lor
SSB, a rid a greal AU XILIARY NOTCH (35 10 60 d B)
to give TWO NOT CHE S, NOTCH/PEAK, NOTCH/
LOWPASS, or NOTCH/HI GH PASSI If Ihis doesn'l
conv ince you, please ASK ON THE AIR . Own ers are
our bes t salesmen !

Due 10 COSI a nd pane l.space limi lations, even Ihe
lalesT rig s on ty include a Iracl ion 01 lhe QF·IA
teatc res . w e re<:ommend you bUY Ihe bes l r ig you
Colin alford , spend 53,000 or more, Ih"n add 011 QF·1A
and lis l" n 10 Ihe improv"menl! WOR KS WITH
Ya...u, K" nwood . Drak" . Swan, Atla s , Tempo,
Collins, Hea th , S/1, erc., ANY RIG t

Hooks up in minules P lUg in lo you r r ig s p hO(l e
iac k, or attac h To spea ke r wir es . P lUg spea k"r o r
phones inlo QF·IA r ea r ·pa ne l jack , ThaI'S it! F ilt"r
su pplies I wa Tt 10 t ill a rOOm . NO baTter ies rqd. ( +12
VDC hoo kup poss ible ,) 6'/,,,5 ,,2'1>" . Handsome
Iighl /dar k grey s lyling . G"I yours toda y. !

CMOS PROGRAMMABLE KEVER MAKES CW FUN!

Calls co while you relax.
Also rem embers name. OTH , co ntest exchanges.
Re cord anything yo u want in seconds!

Model MK-l $99.50 ppd. U.S.A.

Send to Au tek Research, Box 51 27F, Sher m an Oaks,
Ca . 91 403,

ZIP

E"p. d ille _

FLASH! MK·l used to
set new w or ld' s CW
record . A single op
erator worked 3992
DXQSO's & 275 band
count r ies in only 48
hours! Get the choice
of cham pions
AUTEK.

STAT E

Pl ease Rush
ppd. v ia

Speedy UPS.

NAME

ADDRESS

o Q F .1A F iller lIt S4S.00
o MK ·l Key e r alS99.SO
o ME·' EKpand" r lor MK · l a t S40 (illdo ry install ed)
o ME·1Owner insta lled e t SJO (sa ve 51 0)

Add 6% 11I K in Calil. Add S3 each 10 caeeee. Hllwa ii and AloIIska . $2 for
UPS a ir . Add Sl S eaCh e lsewhere (shi pped a ir ) .
Enclosed is $
VISA or MC#

CIT Y

196)) ha m rig directl y wit hou t a
bllllery or rel ay . including d ifficult ·to·
ke y solid·sla Te rigs. I 15VAC ~upply

bui lt in . or connec t 9·" VDC to rea r
paneL Use with ANY pad d le . 6>< 3'1,,, ·
5" . Bur ned· in and lested. Soc ke ls lor
IC's , Full ins Tructions.

NOW AVAILABLE . 4096 BIT M EM·
ORY E XPANDER (ME. I) oIIl1ows 16
m...Sollges, 400 chars. & "combine" lor
longer messages. Plugs into memory
socket of ANY MK,I e v ..... made . In ·
sta llS in 10 to JO m ins. F ull Ins truc 
l ions . BuV your MK·I nOw and "as ity
add memory loII T" r il YOUwish !

orderFREE

Box 5127F
Sherman Oaks, Ca.
91403

TOLL

ch aracters . " Memory-saver" teetore
slandard ,

ThiS "Slale ·OI·lh,, ·art " key e r pl"as _
es beginners a nd CW " pros" al ike .
DOT A ND DAS H M EMORIE S. TRI G·
G E R ED CLOCK. IAMBI C. SE LF
COMPLETING. JAM PROOF. S to
50+ WPM. LATEST CMOS FOR LOW
CURR ENT. auut.tn monilor , Spea ker .
Widely adjustabie tone, volume . Pe r ·
fe<:t we ig ht ing at a ll li mes. No fidd ling
w ilh a n a d jus l ment thllT var ies wilh
speed. NEW : DUAL TRANSMITTER
OUT P UTS ke y ANY modern (post

",. A1 00

1·800-854-2003 exl. 842
1·800·522·1500 ext. 842

CALL 24 HOURS, 7 DAYS A WEEK.
Important : Operator can only take your order. For
other information, you must w ri te.

~NteN ?2e4eaeclt

ORDER WITH CONFIDENCE . NO LONG DELAYS
HERE. We ship 95% of orders from stock. 1 year
limited parts & labor warranty. Try our great
service ! VISA & Me Welcome.
Order by ma il or call our
operator :
NATIONWIDE
CALIF .

Our c lassic MK · l should mll ke YOU
wand"r wh y lInyon " wou ld blJy a n
ordinary ke ye r , when memor y COSIS SO
lillie! seceees 4 messages. Jus t "" ll'<:t
" r l'<:ord:' lap the A, B. C, Or 0
message, and slart sending at a ny
sP""d l Record Over Old messages liS
ellsil v. Playback by ta pping the same
blJTton. Ea c h meSSllge holds abou t 25
ch.nollCte.. Oell"rS. n um bers ). Totlll
\00 characters . Ha ndy repeat switch
re pea ls mesSoll9" lo rever until r ese l .
v e ry useful lor CQ·s. YOU SIT BACK
AND WAIT F OR A CALL! Anolher
switch co m bines two messages lor SO

V' Reader SefVIce-sfHI pa fJe 259 249



VARIABLE POWER SUPPLY KIT $11 9 5

• Continuously Variable from 2V to over 15V
• Short-Circuit Proof
• Typical Regulation of 0.1 %
• Electronic Current limiting at 300mA
• Very Low Output Ripple
• Fiberglass PC Board Mounts All Components
• Assemble in about One Hour
• Makes a Great Bench or Lab Power Supply
• Includes All Components except Case and Meters

SPECIALS-THIS MONTH ONLY

FREE
IC o, FEr , WITH
$5 80 $10 ORDERS.t
DATA SHEETS
WITH MANY ITEMS

,.,.. ..._._ItVI..... 1IISI ,")N" l... '... C~.... ".h.·_'.. II."
lAl " G,,"'- . _ ltV_. '" ,.m~ i ....._or TO-l ..
10'" S'''' D• • , ... , .... '''' '.111~ .......~ ._" ........ l 'Il. ,..
,.m 3 MOl C_ ._,."""",) ... ,... eo I ".~._._h ...... ." •
" .._ ........ \_M Dot . " ""'" ..~ - ,..... ,... ." "I$..."C,,~"""""_'" ... ".meA ........ ......._.. ." ",DIOO' CR" ........~.. " . .., ........, ... ~, ""., ."" '" ,,_,.. D, . ... ." ..'.." ... ...._.......,... .., ". "'.............. no,.. '1 ." Suo
,.'" UW' T, .._ _."". ... .... , G., .., "."", 'n.,,,,, o. .... ." ••, U" .OI'O Ul,.,," • e.._ .tt h,-'", ....._ , $1," eA.'''' H_~"..,...!D......... •,."" ....... T........ .... ...... , ,,. ,," ""~ "F~F h"" _ De .. ,,"". , 1."

'.!II" ... .......-..,"...,_. ,.. ...... ,.. ,. " . ...1\_ 10 _ .... •• ,",..,,, ..,", .....,.. u ..." .., "e.... 0'" _._ 0... D••~. .." ..',...... . ·0...... . ..~ Hrs.,K 1_ ... . .. .., . ...I v _ ... . .d . .... ••• '"o m ' ,.. ........,......... ....... '" .~. D... _,... D.....·~....., ,"0" '"1m . e.._HI••F..... '" ... F. _ G_"..IV , O ..... "",~b IV'
111" . e......H' . ..._ ...... .." ", .,." IC G.- '.0 " • • _TI l , ""'OS, 0«........ ".. _ -% ..,- Ius

SEND W R ADVA'S NEW 1919 CAMlOG
NEARl V 1110O SEM,CONDUCTORS, ."5,CAPACITORS, ETC,·SEI<D ~ STAM• .

RF391 RF Po_, Amp T"",,'tto< 10·2!;W III 3·3OM H. TO·3 SS.OQ
555 X T'-< , _,. , . , DOl"""'" """"t f, om !;55 'wld '''1 31$1
RC.....TK Do", T,_on. R_ '..", ' 0 .2 ' 0 :10• • 201lmA TO-66 $2.(,0
RC4195T. " .... ' ''<I<'n. R........'" " 5V V l00mA ITO 661 $2-25
aDJIl W...f",m G....... tm """ w... Wit. C","'" & "'" $3.1S

*SUPER SPECIALS;

OTHER ADVA KITS:

LOO'C ' .001 '" _"'" _, c"",", "L. ofl, ' fl, "r., "'. " """"0 It ·,..~.~ .._.,., _ ..'.1" "..".,,,'" _.0_ "'...._. ''''~ '""" ,
...... t ........ ti D,,,,,,",, _ .. -..., "" _ ~~ "... ".<tV,,"
"'<0 " <OO'-"TOO """" "". _........_ ..- w"" 'OM

'_""0- """""" ".. ,,'" " '" K..., of on ..... ..... .... ... """ _ ",,;,
~_. . ..' , "' . """". " . """". "". r.oo-.A, 'ZV .""""A. ' .
»>n> -..._ _........ • M

""'" ....- '0'_ .". 1_ •., "",_...., _ . ..,~.. "" ~_

,.._ I'C _ • • . _ .-. "" do "'" 1_ " . '" _,. _ ., 10 ... ' " ...----.-
' ..... , -. F. " OATA ....... __.. w"" "'.'" ,_ . _ "' " Oft
" ">0<"_1" 00 A"", w". """ .-. of ~_I" 0..., 00 __ ,,""
" r-. ~,,, ,,~, ....... S'0.. -..""" ,. "IJ1." ' ."'" '- ,
"'"••• TOO" _"" ,,__ _ ,,'M _ ..-. w i '" ""'....,-,~.-..,,,",,..."- '""" '"""-~ ..,,"m '0. '"IE OO"LOO , " oH~ .... __ )""_~~".. ~ " ""..... '" ".....
TE. "'" """' '0.'. "''''''' w,'" ......... "" __ '.. O~ ..
e:-.o. ,,., "~ ,,<>II , "" d ",.. ~ ~ uodoo, 010. ""'". ,_~ _ ... y O,

,." ,_ H "" OOO __ OO_.. -..

MORE SPECIALS: ~
ROI" 5ON , '"v. 50rnA VOLTAGE REGULATOR 'c. • "", -. to

U," , M. ... . ..... H,.-, '. R. ......t... , 15V Su ' " OP AMP'. , . te,
R_"'. "'V ""'-...... DC 118-:10.1 l ....... _ "..,
Wi'"0." Shoo• •"" SctoO""""" 8·p'n mDi P $ ' .:15

ROI, it8o. '. , k.o..·N",.. ODAmomDI P $0.95
lM1JOo1 FM It' ' _ "",,,odu"t.. DIP 0 .99
LM2111 FM IF SUb m IIF AmO, o.t., Uml_ 1 DIP 0 .99
lN0263 Hot Co" ... m"""0 .4 V (/ l mA O. l m DO·3\; 1.00
ZENERS_Spo,ifV Vo"- 3.3, U, 4 .3. 5 .1. 6.8, 8 .2 400mW '~1 .OQ

' .1, 10, n , '5.10. 18, 20 n, 24 , 21. .. 33V 1'1"" 1 W. tt 3~'.OQ

_ MONEY·BACK GUARANTEE
_ ALL TESTED AND GUARANTEED

ADVA ELECTRONICS
BOX 4181 GB, WOODSIDE, CA 94062
Tel. (415) 328-1500

NEW SPECIALS

...
l N34 Ge<_ .... Dlo<Io
l N914 ' OOVll\lmA 0. ....
l N4OO' 5OV!1A. Roel i1i..
m 0154 JaV lN914
8Rl eev \lA 110- ..... Roe
21'<2222 NPN T..,,~_
2I'<29ll1 PNP T,....,noo
2N JIl!'>5 Po..... X," oo- lOA
l NJ9O-1 NPN A.molSw ~' OO

2NJ906 PNP A.molSw- ~100
CP65CI Po.... f ET \lA"",

101$1
2\11$1
151$1

~"4/$1
51$1...

$0,15
M'
&,'$1

ss

FSA2501M 0. 0<10 A"....
MPF1 02 200MH. RF Am.
_ 13 Mo S,ET" F Am.
LM:);?4 Quod 701 0 , Amp
l M315 ..... Volt R.. ",DIP
N~o,5 ,;_ mD'.
LOO123 1·3JV " .. 0 "
LOOT41 Com, Do Amp mOIP
LMI458 Dool /41 mO 'P
CAJOIlO 5 T" m ..,'" D' P
RCA29 .... X,,,,,, lA JOW

2/$ 1
31$1

$1.75..
•
"'"...

'""'"

lM31SCN High Speed Dp Amp 50V!!'s mD IP $0.94 lN270 Germanium Diode SOV ZOOmA 4/S1
LM31BD High Speed Dp Amp 50V/!'s DIP .90 lN8Z3 Temp Comp Reference
LM339N Quad Comparator Single Dr Dual Supply .79 6.2V t 5% ± .005%f C SO.60
lM3S0N·8 Y,WAudio Power Amplifier B·ZZV .90 lN914 Silicon Diode 100V lOrnA Z5/S1

NE567V Tone Decoder (PLl ) 0.01 Hz to 500kHz .gg lN3044 100V Zener lW-Better than an OB3 .75
XR567CP Tone Decoder (Pll) 0.01 Hz to 500 kHz .ss lN3045 tlOV Zener lW-Better than an OB2IOC3 .75
LM723CN Precision Voltage Regulator Z·37V DIP 3/$1 lN3071 ZOOV 100mA Switching Diode 40ns .30

lM 747CN Dual 741 Compensated Op Amp Z/$l 2N2915 NPN Dual Transistor 3mV Match /1100 $1.95

SA01024 Dual 512 Stage (10Z4) Audio Delay line 2N3819M N·Channel RF FET 100MHz Amp .35
"Bucket Brigad e" Appl. Oeta included $lS .95 2N4020 PNP Dual Transistor 5mV Match /1250 5.00

XRZZ06CP Function Generator with epp!ic. data 4.40 ZN4445 N·Channel FET 5n Switch 3.50

XRZZ4ZCP long·Range Precision Timer !'s to days 1.50 2N5394E Ultra-l ow Noise J-FET Aud io Amp $1.25
1 YEAR TIMER Kit·2 XR2Z4Z's and Applic. Note 3.00 2N591Z Dual J·FET RF Oif Amp to BOOM Hz Z.90

lM2901N Quad Comparator +5V Dr Zto 36VDC $1.20 ZN60ZS Programmable Unijunction Transistor .45
CA301SA 4·Transistor Array/Darlington .ss 2N6449 300 Volt N·Channel J·FET AmplSw Z.OO

CA30Z8A RF /IF Amplifier DC to 120MHz 1.25 CP640 8roadband FET RF Amp 140d8
RC4558 Dual High Gain Ilp Amp mDIP 3/$1 Oyn Range $4.50

SPACER Kit - 4 ea of 5 assorted size spacers S1.00 EJ04 N·Channel RF FET 3.8d8 NF @400MHz .50
MPSA lZ NPN Darlington Transistor 1320,000 .75

:t 15 VO LT Regulated Power Supply Kit·Easy assembly, TIS88 N-Channel FET 400MHz RF Amp .60
5mV regulation, 100mA, fully protected.

RESISTOR Kil-150 pcs 'loW, ZO most common values,Includes all components and hardware,
no PCB Dr case-Add $1.50 for shipping $13.95 individually packaged , 5 to ZO pes each . $4.95

PC BOARD Mounting Kit-8 ea spacer, screw, nut
and washer-32 pes total. $1.00

SEND FOR ADVA'S NEW 1979 CATALOG
NEARLY 1000 SEMICONDUCTORS, KITS, CAPACITORS, ETC.·SEND 25< STAMP.

..- A24

ELECTRONICS

BOX 4181 GB

WOODSIDE, CA 94062

Tel.14151 328-1500



Electronic
Sales ~",

" ......0 0 ' lmitell Oflullm:ts 'o,~,..'oo
Corp . Hd qlS., 2300 ls i Aye. - Seattle, WA 98121 • (206) 682·502 5

FREE 5 FUNCTION l.C.D. MENS WATCH

SHXINOS MINUTES HOU~SOAY MON TH
II you, "de' 10laiS $50.00 <W more w. will
s end you this n.I ,ona l sem'tanducto,
l C.O Watc~, ,,1"eIl at $29 95

FREE!

12VOC RELAY
X 314 X 3/8"'
ONLY S2.9'9 u .

XMAS STOCKING STUFFERS
Nabonal SemIConductor
l e D Men's ,.,atches

• DEIIWB05T
• 5 Function Tnt,um N,g~t Watc~

• Hours Mln" tes ' Monlh Day Seconds
• SIIYer w,th Meta' Band
You, P,ice QNL Y $21 .95

PARTS BOARDS A g reat way to bUy pa rt s
on a budget. We guarantee you' money's
worth ONLY 51,00 ea.

l.C.O. OISPLAYS
SMA LL SIZE

45 ' EA. 3 FOR $1.00
(UNTESTED)

" -.,

TRITIUM WATCHES:
A T.it 'um WatCh p. Q<l uces it'8 own niGht hght
No more oolton PUSh>r>g'

• OABYB04T
• 5 Funct,on Tll t'um NIGht WatCh
• Hoo rs: M'nutes' S\'cond. Calender Date

an<! Day of the Week Pointe.
• Gold ,."Ih Metal Band
You, Price Q N L Y $29.95

MINIATURE O.P.O.T.
500 OH M Cool 1 tI8"
ARROW·M . N F1·12V
P·C Mo unt

l 00 pcs $2 40

l 00 pcs $2.40

100 pes $2.40

100 pes $2.40

100 pcs $2 .40

100 pes $2 .40

100 pcs $2 .40
$14.95ea

100 pes $2.40

22VDC ~ 140 MA Adapte r ,
4 5 VOC @ 265 MA Adapter ,

THE GOOOIE BOX
1000 uf25VDCP·C $ 2S
2000 u! 25VOG AXIA L . .50
18 ga . LINE CORD 6', . , 25
Trimme r Cap. 3-30pl VERT, s.c. 50
RCA Jac~, Righi Angle s.c 25
TINI ·JAX _ , .. ,50' ea 3/100
TO-220 C l ip on Heat Sink 20
130 Kynar (any co lor) 100 ' Spoo l , . _ 1.00
Spea~ef Terms, IS' ea 1011.00
10K lin 2 wau POI 50
A.AA Rech argeablo N I-CAD _ .95
M in i ,Plug , . .. .. , 50
S.P.D.T. m in. S l ide S Witch 25' ea. 511 ,00

SYNCHRONOUS STEPPING MOTOR
SLO·SYN ~M061FOO9

, rv
100 steps per rev
65 o. In to.-o""
"I .. t Cost 14 2,28 Your ccs t $19.95

110 VAC Sec, 11 .2
S.9$ u.

..

l.E.D. WATCH GUTS (untested)
All ta ke 2, 1.5V Bat. Mens s ize 15' II , Z tor
$1.00

RDTRON WHISPER FAN #WR2H1
75CFM. l t 5VAC Net $1l.00 Meas. 4'
d iam. NOTE: These are not pUll oulS,
these a re new YOUR PRICE S9.95

CRYSTAL 3.579545 MHZ

TRANSFORMER Pfi,
and5VCT @ ,lam p

MM 5766 PROGRAMMER
• DynamiC Key S\'quence Prog.ammer
• Rememt>ers any comb"'atlon 01 key entnes

,n the lOad mode
• Automahca lty p",vs them back in tM run
m~

• St",,,s up to 102 characters

hperomenters ,., ,11 have a lot 01 lun ""th th,s

~OL OERLESS CRIMP ON TERMINAL ASSORTMENT clip as II is possible to bUild many orOl"" ts With
50 P'A<;es 01 1M most popular sIZes in a con , rt. We w,tt supply p,n outs and specs With your

venlen t plast ic storage box (bulk aYa'lable on order
requestl O N L Y $1.49 Net Pr ice $20,00 You. Cost ONl Y $ 4 . 9 ~ e.

1/4 WATT 5% DEPOSITED CARBON FILM RESISTOR ASSORTMENTS

ASST.A lOea 1 OH M 1"" OH M 20H M 270HM 30H M 360HM
4JOH M560HM680HM820H M

ASST, B 10 ea 10 OH M 12 OHM t50HM 18 OH M 22 OHM 27 OH M
33 OHM 39 OHM 47 OH M 56 OH M

ASST, C to ea 6B OH M 82 OH M 100 OH M 120 OHM t50 O H M
180 OH M 220 O HM 270 OH M 330 OH M 390 OH M

ASST, D 10 ea 470 OHM 560 OH M 680 OH M 820 OHM l K 1.2K
1.5K l.8K12K27K

ASST, E 10 ea 3.3K 3.9K 4.7 K 5,6 K 6.8 K 8.2 1\ 10K 12K
15K t8K

ASST, F 10 ea 12 K 271\ 33K 39K 47K 56K 6BK 82K l OOK
120K

ASST, G t o ea 150K t80K 210K 270K 330K 390K HOK
560K 680K 820K

ASST H tOea 1M 1.2M 1,5M IBM 22M 2,7M 3.3 M 3,9M
4.7M 5,6M

ASST, A H INCLUDES All RESISTOR ASSORTMENTS {800 pcsi

$.95 ea.
2/$1.50

---

o

I.~.,
TIP 121 (RCA121)
NPN Darhngton
60 Wall 8 limp
HFE 1000 TO·220

1iIIIIIi_
ANTENNA SELECTING SWITCH O.P .D.T.

Long th'ough s lide sw,lch pro..ding cor ,
.ec t iso lat ion lor 300 OH M Tw in lead,
15-,,,. 4 10' ONLY $1 .00

INSTRUMENT CLOCK CASE KIT
A ,e ~1 jewe l tor 1hose smal l project.
HInged top door a l lows you 10 hIde your
conUo l area 0 .0. 4'1> " .4" .1314" ,

$1.99 each.

FERRO X CUBE 1ORROIO CORE
9/16" I,D

NAUGAHYDE ZIPPER POUCH
0 .0, App rox . 4" XT' B,and new and 01 It'e
tinest quallly. It even has a convenien t
belt loop . 95'

DIP SPACED flEX JUMPER Pre ,cutl'I>"
Landpre.str ipped, ecc eo 51.99

INSTRUMENT/CLOCK CASE KIT
Perlect for your opto p rojects Solid
alumrnum construct ion wrlh rea l wa lnul
sides O,D, 5·318"' bo 5·318' h. 2" $6.95 ea.

Te.ms: All orders shipped pro mpt ly , Minimu m orde' S5.00. Te lephone or ders ac 
cepled . All or ders shipped UPS o r PP. Ad d 5% ext ra 10' sh ip ping & handling.
Washingt o n state .esidems add addit ional 5,3% sales lax, Mas ler Charge & Visa
cares accepted. Mo ney orders & you r person al or company check are welcome.
Funds made payabie in U,S. currency only. NO C.O.D , orders. Your satisfact io n
guaranteed on al l me'chandise purChased. All me rchand ise subject to PrlO' sa le.
o en account to o y!. a enCr.,S & ubllcl fund ed schools.

Store Ho u.s

M· F 9·6 ' SAT 9·5

O.E .M.' . WELCOME

For Master Charge/Visa Orders use our TOLL
FREE HOT LINE: 1·800·426·0634 for areas cut
side Washington unct . Alaska & Hawaii)

"... Reade, Service-see pa ge 259 251



ONLY
549.95
BIG

0.5 LEOS

,~ ,
OYflNoltage Protect io n
Circuit. T11wer' App.
16 to 18 voIIS $8.9!i
5108 'lOlls 99!i

• sen Complehng Dots & Dashes
e lambic Operation
• Single Dol & Dash Memor ies
• Provrsrcn tor Attachment of

Memory lor OX or contes t Work

ALDELCO KITS

Feet" ,• •

12 a. 2~ Hour Ope ' a t >on o n ellt>e' ctOCk
Eac~ CtOC k sepa' 8 1et ~ contlott" d

F' eeze le alure to, I,me 5"t
Euy anembl, to. crccs a nd cab",et

COMPLET E LUNCH COUNTER "'ITS79.95
InCl udes a ,ep,mt 01 a s .. page constl" C'
tlon a, tlcle tfom Dec. 1978. 73 Magall ne

11C90 Presca le, S19 95
74C92:> M"U iple x t2.95
f9368 Dnver (21 12.90
1 MH z XTA L T 95
10.60 pF Iflm cap 60
Resis lOfk l1 U5
Ca pacl lor kil 5 !ill
See s .. page conSI'uCIoon a lt lc te In Dec
1978 73 MagazIne

BUILD A 6 DIG IT 500 MHz
FREQUENCY COUNTER

Ald e lco c a n su pp ly 3 PC
boards . Silk screened Iront
panel and complete mst ruc
tions for only $12.50 & ento
ping _

SOME PARTS USED IN COUN TER

MODEL ALD S·W

DUAL DIGITAL 12J24 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN
WOOD CABINET

THE VERY POPULAR

ADJUSTAB LE POWER SUPPLY KITS
!j.l!) VOI lS !)OO MA Mode-I PS!i S7,lI!)
12·20 VOlts !iOO lolA Model PS12 , 7.lI!)

3 each: 2102, Push
Bullon Switch. Led.
16 Pin Socket $600

TOPE
ACCUKEYER

KIT

MEMORY ADD ON KIT

Flevl~ ve, S'OO o f the Acc ukeyer lea tured In the ARR L Handbook.
Has nlO<e logIcal Ie Layout and ON Boa.d $,del ON! O5o=,lIalo<. In 
cl~ PC Board . nllCs .~ Timer, Ie seesee. $wItch. $pea ke r,

TranSIs tors ,c~,to<s and ' eSlsto<S.~u,,'"' !> VOC S19.95
U5e 00' PS-~ PoWfI< supply kIt to power keyer " Memo<y only ST.II!>. ,

sasss

~KDK I ~

Reg ulated ACiPS
Model F MP5· ~R .

All the features of the 2015R
and now with adju stable
sine wave PL 60 Hz to 203
Hz. Adjustab le low power
pos il ion 1 Wall 10 1 6 Walt s .~~

low, low Price [,

$299

• Same SOle PC Boa'd.s Acc Ukeyer
. Supplled * ,Ih one 2102 Memory Ch.p
• Room OIl t ile board 'Of uvee more
• FOUl c l'U ps * 111 101 . 14224 BITS
• LEO .nd,catOl '01 Prog 'amm.ng
• Adapta ble 10 Oll'!e, keyers
• ReQuires 5 "Oils DC

CLOCK CABIN ETS
WOO<lIl,a ," or O~c ' Jea,n.,

New York"" a mus t
pay H ies lax

US". 0 5 DrJPla ~ LED 53 tl Cloc~ Cn'IJ F'Hze ' u ,,,,., 10'
aee" ,e" . e r. 1.11 OU,..a" da,rI ca b,,,, , ONl yJ ' 9 1I5

TELCO COMMANDER SERIES RF POWER AMPLIFIERS
Wa ll a Wall s

Model inpul output 144·1"8 MHz
125 1 25 $ 99.00
180 10 80 $ 149.00
250 25 100 $ 199.00
256 25 160 $249.00
258 1·25 25-180 $299.00

ULTRA 430 MHz II I 3-5 up to 50 $379.00
Olher UHF models in producliOn

.----

RF TRANSISTORS

144 10 149 MHz 1000 CHANNELS
FM2016A

5010 1~ "'" .'" . !illM.... z J8O.<lLFL I!) 25 2NJ31!) 3 rJoN 400 I.IHz TO6/) 50"501071 "'" 11l1b ""'H, """''' 2U!) 2N3!)53 25W t 75 1.1 Hz T039 .."501016 "W ra so """''' 2.00 2NJ866 1 rJoN 400 loI Hz T039 '"501066 ssw , .'" !)(l().6LFL "" 2N.~21 1 rJoN 17!) loIH Z T039 r a
501069 "'" s .'" eooecn, 27 1!) 2N5589 3 rJoN 175 loI ....z MT71 ."501113 """ ro ecc "m 1095 2N!)!)9(I 1rJoN 175 loIHz MT72 ,..
SOl l 58 " W s.a "'" TOl 17 12 30 2N5:>91 2!)W 17!) loIHz MT72 10 .2!>
5Dt272 "'"

,
"" MT72 ,ro 2N!i913 U 5W 175 M....Z T0 39 ""SOt 278 "'" to so MT12 16 30 2N608O I rJoN 17!) MHz MT12 50"SOl416 ' OW " '" &lO~LFL " .. 2N6081 I!>W 11!> MHz MT 72 '"5 0 1428 "W " m &lO~LFL 2265 2N6082 25W 115 MH z MT12 u.tc

S Ol 433 'W " "" ",'" '''' 2N6083 JOW 115 MHz MT12 II.ro
5 0 1. 34 "'" s "" &lO~LFL 34.00 2N6084 4fJ'N 175 MH l MT1 2 13,&"
501. !> t so " so !)(l().6LFL 18.10 2N6094 l OW 17!> MHz Xt 06 ''''SO l .77 """"

,
'" !)(l().6LFL 52 85 2N609!i I!)W 11!) I.I Hl XI06 ,'"2N5945 .w a .'" vrso 10 .T!) 2NI5096 JI1'N IT!) I.IHZ Xl06 "",..... ' OW

, .'" vrsc 13.00 2N6097 lOW t75 loI ....z Xl06 2<>""

I

539.95

FMMC 1

Tunable 420 MHz Fast
Scan TV Converter

RllCe,ve Fast SCan Amat eur TV ,n the 42Q to
450 MHl Band with any TV set. low noise.
hIgh gain rf Am p "" ttl v aractcr tuned on put
al'ld outpu ts . Bu,l' in .I.e suppl y COmes on
lwo lone walnul " beigll cab,...., measu""(l
' .7/8" • "-1 '. -' • 4_118" Factory "," ed
w'lIl 2-y",,' guaranlee ATVe- tO SS995

NEW
1056 BIT
EXPANDABLE
MEMORY KIT

Dynamic

Touch

Tone Mic

Ba$oe V.vactor Tuner
" PS Kol ",flflSl,uct oona

6B'1I 0 ~ t£DD,"UIU ' 0 Dn Bo.rrJ AC rr4ns lorme, 0 ' 2
Ho,,' Fo,mal *" ~ 24 HO" , Ala,m 0 Snooze Fe. I",e •
£Iaus'" T,mer T.me, INI",e m• •u r~•• ~Ia, ,n B,a.rI
cnl S'4'_, 1(. a nal".al lor ca,., _,. a"rI U mf>H'
*~,." "S'" ..,,~ (¥>I,O"a' c,., ..a r .,me ~... F ,IS 011' ,'an
"a'rlca"",.. $2' !¥.>
C,.,..a' r,m.~...._w'cn...., .."nc/OCo SJ !¥.>

S .... OWN WITH OPTIONAL ~P·800 I.I tCRO PROGRA MMER

Buy you . "'OK ffOlTl Alde lco a nd we ' lI pay UPS shiPPIng and lnsutance in lhe
ol8 Sl. Ies , Sorry no c lla 'ge ca 'd5 accepted

•••••••••••••••••••••
ALARM CLOCK KIT 12 or 24 HOUR DIGITAL CLOCK KIT

NEW!

A dd 6' .hippi"',. Add $/ . 0 0 fo~o~d" ... u"d,,~ $/ 0. 0 0. OUI of U.S.A . odd 15 $ ah ip pin l o n d C:"~ l ift.d c:h"c:" o~ ..oon")1 o~d.~ in U. S. f "nda.
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.,., eNOVICE STUDY GUIDE-SG7357- Here Is a completel y new study-.:I guide and reference book for the potential ham. This is not a ques-

Genera ~ ' \-'"MAT£.-""''' tionfanswer memorization course. Electronic and radio fundamentals are
~ ..... presented and explained in an easy-to-understand fashion, preparing theClass \ c~IVC(D beginner lor the Novice exam. Inc ludes the lalest FCC amateur (&Quia·

L
- .._ s lions, as well as application forms. Eas ily the best path into the eXCitingIcense h I~E world o f ham radio! $4.95. '

Study ;;;;;;.;J GUIDE • GENERAL CLASS STUDY GUIDE- SG7358- A complete theory course
GUI"de* .=t-'l ...._ for the prospective Genera l or Technic ian . Th is reference explains tran-

;r_.:,:;.._ srstor. ampl ifier, and general radio theory, while prepa ring the Novice for
":.. 7':'- ~-" the "big" t icket. After gelling your ticket, you 'll use this gu ide again and

again as an electronic reference source. Not a question/answer gu ide that
becomes dated when the FCC updates t he amateur exams. $5.95.·

- ADVANCED CLASS STUDY GUIDE- SG1 0B1-Ready to upgrade your license? To prevent retaki ng the FCC theory exam, you
need th e 73 Advanced theory gu ide. SSB, antenna th eory, t ransmillers, and electronics measuring techniq ues are cove red In
deta il In this eeav -to-tonow study guide. Special modes and techniques, such as Rny , are also treated. An eng ineering degree Is
not necessary to master Advanced t heory- try this book before visiting the examiner's offlce ! $5.95.·

- EXTRA CLASS LICENSE STUDY aUIDE- SG10BO-Before going for your 1 x 2 call , It pays to be a master of the Extra class
electronic theory. This study qulde Is the logical extension of the 73 theory course. All the theory necessary to pass the exam Is
presented. Antennas, transmtsston l ines, swr are discussed, as well as noise, propagation, and specialized communication
techn iques. This book Is not a classroom lecture or memorization gUide, but rather a logical presen latlon of t he material that must
be understood before attempting the Extra exam. Save yourself a return trip to the FCC and try the 73 method fi rst! $5.95.·

==LicENSE srudy quidss & TApES==

" ".
_ NOVICE THEORY TAPES-CT7300- Startling 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
quest ions and answers from the latest Novice exams give you the edge you need to breeze through
your exam. 73 is Interested in helping gel more amateurs, so we're giving you the complete set of our
tapes for the Incredibly low price of ONLY $1 5.95. ·
SCientists have proven that you learn fa st er by l isten ing than by reading because you can playa
cassette tape over and over in your spare t ime-even while you'redrlving! You get more and more inlo
each time you hear it.
You can't progress without solid fundamenta ls. These four hour-long tapes give you all t he basics
you 'll need to pass the Novice exam easily. You 'll have an understanding of the basics which will be
Invaluable to you lor the rest of your Ille! Can you afford to take your Novice exam without f irst usten
ing to the se tapes? Set 01 4-$15.95.·

.- -.

• ".
73 CODE SYSTEM TAPES

SSTV
_SLOW SCAN TELEVISION

TAPE-CT7350-Prize-winn ing
programs Irom the 73 SSTV
contest. Excellent for Demo !
$5.95.•

1J~"

• •I ,
1)Coot: COURSE

fL;JJIl

I , - " .\

code. sent al lheoWcial FCC st andardCno
CIIhe! Illpe w.·..., heard uses lhese SIan·
d8ld' , SO many people lIunk the code
wI'len lhey are suddenly-under pressure
-t.eed wll h Chareeters sanl al 13 wpm
MKl spaced 'or 5 * pmj.. This IlIPl! is tIOI
memorizable, unli kllthe zany 5 * pm lape.
~nc. lhe code groups are entirety random
cll.araeters senl In groups 01 l ive.

"COURAGEOU8"
20 + WPM _ CT7320_ COO. is whlll gels
you when you go lor lhe ExIra Clan U·
cense. II is $0 embarrasslng 10 pank: 0U1
jutl because you didn't j)I'~ yourself
*llh lhis t ape_ Though Ihls is only one
word lut"'. lhe code !roup' .r. $0 difll
cull thaI~'II almoal all ssleep copylng
I"" FCC Sluff by comparison. U.... feCIOl1
thaI lhey c.n ·1 bllliftWl ho* nay 20 per
r..11y is wilh Ihls fantaslic one hour tape.

"OUTRAGEOUS"
25 + WPM- CT7325- This ISlhe lape 101
lhal amall q'ouP 01 overaChieving r.ams
who wouldn I be content to almply salisfy
Ihe code requiremenl. 01 the Extra CIa..
license. U's the loughesl lape we ·... got
and we keep a permanenlli re 01fla m, who
ha.e mastered il. LeI uS kno*when you're
UP to speed and we 'll inscribe your name
in 73', CW " Hall 01 Fa"",.""BACK BREAKER"

"THE CANAOIAN"
10 + WPM- CT1310- 13 hun't torgotlen
the C.....,ian hams-our 10 w PM la~

j)l'epat8S~ 10 breeze through rout" coun
Iry'a IICen.ing e.ams. Uke the otheo code
groups. the lape is nol memorizable and.
once ....st.red. provides a marginol ..l.
Iy In lhe aclua lle_1 si tuation.

13+ WPM - CT73 13- Co d e g roups
again, al 1I brlsk 13 per so you will be et
easll when you si t down in Ira nI 01 Ihe
stee ly·eylld government inspeclo r and he
starta sending you plai n langualle at on ly
13 pllr. You need lh la e_Ira margin 10ovs ,·
come 11'1. panic which Is uni. ersal In the
test .llusllona. When you've spent your
money and lime 10 l ake Ihe teet. YOU'll
thllnk h. avena you had Ihls back-break ing
lape.

"GENESIS"
5 WPM- CT1305- This is Ih ll beginning
lapelor people who do nol know lhecode
lit aU. II takeslhem Ihrough thll26 IIIII"'S,
10 numbers and necllssary punclulllion.
compl.t. wllh precnce every step 01 Ihll
way uslng tha n"wnt blitz leaching teen
nlque• . II I. almost mlfaculous! In one
hour many people _Including kids 01 ten
_are able 10 masler the code. The ease 01
learning gl."S conlldence to beginners
who mlghl oineewree drop oul ,

Any FourT.~ For .15.851
84.85 &chl-

"THE STICKLER"
e + WPM_ CT7306_ This Is the crecuee
lape IOf HIe Novice lind Technician II·
censea. 11 is made UP 01 OI1 e solid hou r of "(1)(00< <ou""1

'-U iltJ
Use the order card in th e back 01 this magazine or itemize your order on a separate piece of paper and mail to:

73 Radio Bookshop _ Peterborough NH 03458. Be sure to Include check or deta iled credi t card information.
'Add $1 .00 handling charge. Note: Prices subject to change on books not published by 73 Magazine.
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FOR CUSTOMER SERVICE CALL (603) 924-7298
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• BEHIND THE DIAL - BK7307- By Bob Grove. Get more fun oul
01 shortwave listening with this interesting guide to receivers ,
antennas, frequenc ies and interference. $4.95. '
_THE CHALLENGE OF 160-BK7309- is the newest book in the
73lechnical library, dedicated to 160 meter operat ing. Si Dunn oro .
vides all necessary information 10 get started on this unique band.
The all-important antenna and ground systems are described in
detail. The int roduction contains interesting photos of Stew
Perry's (the King of 160) shack. This reference is a must for new
and experienced "Top Band" operators. Price: $4.95. '
erc op·AMP COOKBOOK-BK1028-by Waller G. Jung. Covers
not only the basic theory of the rc oo amp in great detail, but also
includes over 250 practical circuit applications, liberally il
rustrateo. 592 pages, 5% x 8% , softbound. $12.95. '
• THE POWER SUPPl.Y HANDBOOK- BK7305-Need a power supp ly tor a gadget you're bu ilding? In the POWER SUPPl.Y HAI\ID·
BOOK there are dozens ready-to-buil d, plus detailed steps for designing your own. There are c ircuits and parts l ists for all kinds of
supplies, ranging from simple DC types to highly stable regulated versions . If you need a circuit to convert a DC voltage to a higher or
lower voltage, turn DC into AC, or AC to DC-then this Is the book you need. With more than 400 pages, you should be able to f ind just
the c ircuit you need. Wit hout a doubt one of the best power supply sou rce books avai lable, compiled by the ed itors of 73. $7.95.'

_INTRODUCTION TO RTTY- BK7380- A beg inner's guide to
radioteletype including teletypew riter fundamen tals , signals,
distortion and Any art. You can be a ATTY artist! A 73 publica
tion. $2.00. '
_THE NEW Rny HANDBOOK- BK7347-is a new edition and
the only up-te-cate Any book avai lable. The state of the art has
been changing rad ically and has made all previous Any books ob
solete. It has the latest circuits, great for the newcomer and expert
alike. $5.95. '
_ PROPAGATION WIZARD'S HANDBOOK-BK7302- by J. H.
Nelson. When sunspots riddled the wor ldwide communications
networks of the 1940's, John Henry Nel son looked to the planets
for an answer. The result was a t heory of propagat ion forecast ing
based upon interplanetary alignment that made the author the
most reli able forecaster in America today . The book provides an
enlightened look at communications past, present, and futu re, as
well as teac hing the art of propagation forecasting. $6.95.'

~===79 TEdtNiuL LibRARY=~~
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HANDBOOK F:::::::::::d

_THE GIANT BOOK OF AMATEUR RADIO ANTENNAS-BK7304
-With the GIANT Book ot Amateur Radio Antennas by your s ide,
antennas will become the least of your worries. Over 450 pages of
design ideas, theory and reference data make t his book l ive up to
its title. The 7 chapters cover everythi ng from basic antenna t heory
through designs for DIY accessories, as well as dozens of antenna
designs. Whether p lann ing to build or buy, design or admire, test
or enjoy a ham an tenna-this is the book for you. From t he editors
of 73; published by Tab Books. $12.95 Hardback.',
_ 73 VERTI CAL, BEAM AND TRIANGLE ANTENNAS- BK1069
by Edwa rd M. Noll W3 FOJ. Describes 73 different antennas for
amateurs. Each design is the result of the author's own ex
periments covering the construction of noise bridges and antenna
line tuners, as well as methods for measuring resonant frequency,
velocity factor, and standing-wave ratios. 160 pages. $5.50.'
_VHF ANTENNA HANDBOOK- BK7368- The NEW VHF Anten
na Handbook details the theory, design and construction of bun
creds o f different VHF and UHF antennas, .. A practical book
wr itten for the average amateur who takes joy in building, not fu ll
of complex formulas for the design engineer. Packed with
fabulous antenna projects you can build. $4.95.'
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_ SSB • . . THE MISUNDERSTOOD MODE- BK7351-by James B.
Wilson. Single Sideband Transmission . .. thousands of us use it
every day, yet it remains one of the least understood facets of
amateur radio. J. B. Wilson pres ents several methods of sideband
generation, amply i llustrated with charts and schematics, which
wi ll enable the ambitious reader to construct his own sideband
generator. A must for the techn ically-serious ham. $5.50. '
_ SSTV HAN DBOO K- BK7354(hardcover), BK7355(soficover)

Th is excellent book tells all about it, from its history and basics to
the present state-of-the-art tech niques. Contains ch apters on cir
cuits, monitors, cameras, color SSTV, test equipment and much
more. Hardbound $7.00, softbound $5.00. '
_WEATHER SATelLITE HANDBOOK- BK7370- Simple equip.
ment and methods for getting good pictures from the weather
satellite. Antennas, receivers, monitors, facsimile you can build,
tracking, automatic control (you don't even have to be home). Or.
Taggart WB80QT.$4.95. '
_ 73 DIPOLE AND LONG·WIRE ANTENNAS- BK1 01 6- by Edward M. Noll W3FOJ. This is the first collect ion of virtual ly every type of
wi re antenna used by amateurs. Includes dimensions, conf igurations, and detai led construction data for 73 different antenna types.
Appendices describe the construction of noise bridges, l ine tuners, and data on measurin g resonant frequency, veloci ty factor, and
swr. $5.50.'

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to:
73 Aadio Bookshop _ Peterborough NH 03458, Be sure to include check or detailed credit card information,

• Add $1 .00 handling charge , Note: Prices subject to change on books not published by 73 Magazine,

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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=====TEST EQUIPMENT= = =:=
eR F A ND DIG ITA L TEST eQUIPMENT YO U C A N
BUILD- BK1044- AI burst , function , square wave generators,
variable length pul se generators-100 kHz marker, j·f and rl sweep
generators , aud io esc. allff signal injec tor. 146 MHz synt hesizer,
di,gi l al reado uts fo r counters , several counters, p rescaler,
mrcrowave meter, etc. 252 pages. $5.95.'

• VOL. I COM PON ENT TESTERS- l B7359 - . . . how to build
transistor testers (8), diode testers (3), Ie teeters (3), vol tmeters
and VTVMs (9), ohmmeters (8 d ifferent kinds), inductance (3),
capacity (9) , a measuremen t, crystal checking (6). tempera ture (2),
aural meters for the b lind (3) and all sorts 01miscel laneou s dala on
meters .. . using them, making them more versati le, making stan
dard s. Invaluab le book. $4.95.·
.VOL. II AUDIO FREQUENCY TESTERS- LB7360- .. _jam
packed with a ll kinds of audio frequency test equipment. If you're
into SSB, Any, SSTV, etc" this book is a must for you . .. a good
book for hi-fi add icts and experimenters, too! $4.95."

• VOL. III RADIO FREQUENCY TESTERS- LB7361- Aadio frequ ency waves, the common denominator of Amateur Radio.
Such items as SWA, ant enna impedance, line impedance, rl ou t pu t and fie ld strength ; detailed instructions on testing these
items includes sections on signal generators, crystal calibrators , grid d ip oscillators, noise generators, du mmy loads and
much more. $4.95.·

• VOL. IV IC TEST EQUIPMENT-LB7362- Become a troubleshooting wizard ! In this fourth volume of the 73 TEST EQUIP
MENT llBRARY are 42 home const ruction projects for building test equipment to work with your ham stat ion and in servicing
dig ita l eq uipment. Plus a cu mulative index for au four vo lumes 01 the 73 TEST EQUIPMENT llBRARY. $4.95."

==TItE WELL-EQUippEd ItAM sItAck= =
.73 MAGAZINE BINDERS- Preserve and .HOW TO BUILD A MICROCOMPUTER-
protect your collection for your l ifetime! AND REALLY UNDERSTAND IT-BK732S
There 's no excuse lor lost issues when you - by Sam Creason. The electron ics hobby-
have these handsome red b inders with ist who wants to bu ild his own rmcrcccm-
gold lett eri ng . Orde r 1-BN1001-lor puter system now has a practical "How-

To" guidebook. Sam Creason's book is a
$6.50" : 2 or more -BN1002-for $6.00 combination techn ica l manual and pro-
each ." (speci fy 1978 or 1979 binders) gramming guide that takes the hobbyist
• QSL CARDS- 73 turns ou t a fantast ic step-by-step through the des ign, construe-
series of QSL cards at about ha ll the cost ucn. testing and debugg ing of a complete
of having them done elsewhere because microcomputer system. $9.95."
they are run as a till-In between pr inting .1979 WORLD REPEATER ATLAS -
books and other items in the 73 Print Shop.
250 Style W-QW025O-lor $8.95" ; 500 BK7346-With a new easy-to-use lormat,
Style W-QW05OO-for $13.95" ; 250 Style the 1979 World Repeater Atla s is the larg ·
X-QX025O-for $8.95" ; 500 Style X- est ever published by 73. More than 230
QX05OO-lor $13.95" ; 250 Style Y-QY025O pages of repeaters, l isted by bo th location
- for $8.95" ; 500 Sty le Y- QYOSOO- for and frequency, together with over 50 toea-
S 3 9 A I 2 f ,. tion maps-make th is the best repeater
1 . 5." l ow -4 mos. or de Ivery. atlas ever! Nearly 2000 separate repeater

locations are shown on the maps, with
greater accuracy than ever before. $4.95."

• BACK ISSUES- Complete your conec
tron: many are prime collectables now ,
classics in the field ! A lul l collection is an
invaluable compendium of radio and etec-

Style Y trontcs knowledge! '

Single ba ck issue-STOOOO
$3.00· ;
25 our choice-ST25OO- $12.00 ";
25 your choice-ST2501- $25.00";
5 your cho ice - STOSOO- $8.75 ";
10 your choice-5T1000 - s t 4.00.·

• OWNER REPAIR OF AMATEUR RADIO EQUIPMENT-BK731 0-Frank Glass shares over 40 years of opera ti ng, servicing .
and design expe rience in this book. There are several books and numerous ar ticles avai lable on the subject of rep ai rs to elec
t ronic equ ipment . The in form ation within these books ranges from the elementary to the highly technica l written for the top
eng ineers in the fie ld . But t his bo ok stands out from the rest in that it is written in narrat ive style a imed at conveying the con
cept o f electronic servicing. A written discuss ion o f how components work and how they are combined to pr ovide commumca.
non equipment is used to help the reader understand the concepts requi red to service stat ion equipment . $7.95."

• A GUIDE TO HAM RADIO- BK7321- by La rry Ka haner WB2NEL. What's Am ateur Radio all about? You can learn the basics
of thi s fa sc inating hobby with this excellent beginner'Sgu ide. It answers the most frequently asked ques tions in an easy·going
mann er , and it shows the be st way to go about gett ing an FCC l icense. A Gu ide to Ham Radio is an idea l int roduction to a hobby
enjoyed by people around the world. $4.95."
• LIBRARY SHELF BOXES- These sturdy white, corrugated . dirt-resistant ooxes each hold a lull yea r of 730r Kilobaud Micro·

computing. With your order, request se lf·sticking labels for any of the following; 73, Kilobaud Microcomputing , CO, OST, Ham
Radio, Persona l Compu ting, Radio Electronics, Interface Age, and By/e.Order l -BX t OOO-for $2.00· ; order 2·7- BX2002-for
$1 .50 eac h ": order 8 or more-BX1 002-for $1 .25 each " .

Use the order card in the back o f this magazine or itemize your order on a separate piece o f paper and mail to:
73 Radio Bookshop • Peterbo rough NH 03458. Be sure 10 include check or detailed cred it ca rd in forma tion .

"Add $1 .00 hand ling charg e. No te; Prices subject to change on books not published by 73 Maga zine,

enD "'11~TnMFaSEaVICE CALL r6031 924-7298
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I9 years

of

The world's most
comprehensive

guide to the subject
of ham radio.

The back issues of 73 are it gold mine of
interesting articles. Unlike t he o ther magazines.
which flll their pages with activity reports, there's
little to go stale in 73 . You 'll find pioneering
articles on SSTV. FM. repeaters, ICs, and com
puters. Even the editoria ls are fun as Wayne
Green's d ire predict ions. like the debacle of
incentive licensing . have come to pass.

Clip the coupon below and send for 73 's new
back issue cata logue. Treat yourse lf (o r a fri end ly
ham) to some fun. and a fantastic bargain to
boot.

- "------.------_.
o YES! Rush me 73 's FREf Back Issue Ccll cllog uel
Name _

Address _

Clty _

Slate Zlp _

73 M ,llguine • Peterbo rough NH 03458 • USA

256

Tools and Techniques for Electronics (BK7348) is a
co mprehensive guide to the tools and construction prac
tices used by today's electronics hobbyist . This new 73
M.agazine publication should be a part of the li brary of
anyone who has ever built or fixed any electronic gear.
The text and numerous pictures and illustrations provide
an easy-to-understand description o f the safe and correct
way to use the basic and specialized tool s needed for erec
tronics work .

Th e fi rs t part of Tools and Techniques for Electronics
covers the basic tools that will assist the amateur Novice,
CB operator, or beginning compu te r k it builder . It is also
an excellent 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 chemical aids that are used in repair
shops. The final chapters of Tools and Tech niques for
Elect ro nics di scuss the co nstruction ski lls that result in a
professional -looking project.

Handy reference data on English/metric conversions,
machine screw data, and the like will be found in the ap
pendices, The contents of basic and advanced tool ki ts
are outl ined, and the book includes a li st of suppliers.

Whether you are interested in wo rking with tubes or the
latest wire-wrap tectmlques, a great deal o f pride and
satisfaction can be gained by building or repairing your
own equipment. 73 's Tools and Techniques for Elec
t ro nics shows you the way,

Order your copy today! Only
$4.95 from the Radio Book
shop. Use the handy order
form on the Reader Service
Card at the back of the
magazine or phone toll free
1-800-258-5473.
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DI'OD848IiollALL NEW 1979
REPEATER ATLAS

OFTHEWORLD

The all new 1979 Repeater Atlas is now avai lable as a
resu lt of the cooperation of hundreds of individuals,
repeater gro ups, and coord inators . This is t he largest
atla s avai lable anywhere. It includes 234 pages, 50
locat ion maps, over 4,500 stat ions, and 9,000 entries ,
in a new, easy -to -use lormal indexed by locat ion and
frequency. Cal l Toll Free (BOO) 258-5473; have your
c redit card handy and order your 1979 Repeater Atlas
(BK 7346) today. $4,95

Tamagazine
Peterborough NH 03458

Let us know 8 weeks in advance so that you won'.
miss a single issue o f 73 MaKazine .
Atta ch old label where indicated and print new ad
dress in space provided. Also include yo u r mailing
label whene ver yo u write co nce rni ng yo u r subscrip
lion . It helps us serve you promptl y. Write to :

MOVING?

A = Next higher frequency may al so be useful
B _ Difficult circuit this period
F _ Fair
G _ Good
P _ Poor

SF = Chance of so lar f la res

december

~.n 'u e _ e. ,nu '" ..,. u n

1
F

2 3 4 5 6 7 8
G G G G G G G

9 10 11 12 13 14 15
F F G G/SF F/S F P/SF F

16 17 18 19 20 21 22
G G F G G G G

23 24 25 26 27 28 2930 3.
GIG GIG G G F/S F P/SF G

Zip _

o Payment enclosed
(1 extra BONUS issue )

o Bill me lat er

Subscription Department
P.O. Box 931

Farm ingdale NY 11737

print NE IVaddress here:

TamagaZine

Ifyou haw no label handy , print OLD address here.

o Address change o nly
o Extend subscription
o En ter new subscriptio n
0 1 year $18.00

I
I
I
I
I
l i;jI :',lNam. CaJl _

I ~ Address _-I t:City State _

I '"
II Name CaJl _

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I Address I
I City State Zip • J
'-- ~~x_ ./
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A46 ABC Communlc.atiOfll 156
At AdIrondacK Radio Supply, 190
"24 """a E*tronics, 250
A94 Advanced Electronics AppI~

C8tlOOl 6Q
A60 AED Electronics. . . •. 'oil
A92 AHF Antennas ,. 111
A101 AJT Enterpnses , . 145
A2 AldeICQ 252
Ao&O Amateur Radio Supply 01

Nashville. Inc 159
"-.21 Amateur·WholeNle Elec-

tronies ., 232. 233
Al 116 AMC Englneeril"O\l ...•.. t73. 175
A26 Amidon , 113

Amsat , , 69
A6 Aptron laboratorlel , 111
Al05 AR TechnICal Pl'oducts 194

Associated Ralho 2«
Al00 Aule+< , 2"9
B23 Bal1<eo-Wllllamson 1.ci, 173
as Bullet EleCt'onocl 248

Bursteln·Applebee 143
C162 Castle Publishinll , . 141
C3 CIOOII , B7, ' 3 t . 219
C21 Coakll. . .. .. .. . .. . .. . . . .. 141
CS8 COmmunlUltion$ Center. NE

. _ 91.156
C115 COmmunicatoons ElectronICS

5«K; lalllel 51, ln, 19t
C6 Communications Speci alists

... ...... .... ...... . .. , . 26. 21
C124 Cost Eltecli'ffl Computer Ser·

VICeS It''. 193
COO Curt.s Electro OeYieeI 222
• 0iIde COunty RadIO Clu!) 90
06 Peter W Dahl~ny 194
D29 OietectflC Communications.•. 51

Digi tai Resea'ch Compulers. 238
Dig ital Research Parts ,. 239

068 Oebco 22\

023 OovfItron \9t
D25 DSllnstrumentl , .. 2O!>-210

Eagle Electronics ,." 10&3
Eo&O Electr• . . . . . . . , "." 219
F5 Fielher Corpof" ion_.. " 57
G27 Gemoni Instrument Co 193
Gt2 Germantown Amateur Supply

, , 19-4
G26 G & G Electronics t 013
G22 G.I.S.M,O 175
Gol Godbout Electronics.. , 20&2

HaICOmmunicllt~ .. 21,.l.ll."9
H2" HlIl,Tron;x 0&3
H2 Ham Radoa Center 31
H 16 Hamtronics. Ny , 222, 236
H8 Hamtron ics, PA 147
1-13 HOflIY RadIo , CII. 97, '''9
H« HFT. ree., 193

ICOM __ .79
~5 Inh>Tecn. Inc ., 1"7
132 Instant Sottwlfll 116. 117
10&8 InteoNl t,OllllI Crystal 1.4111.

Co 221
127 iAL 53
Jl JamacoElectronics 20&3
J2 Jan CrystalS. " 141
• ~tronics , 111
• KeI'lfOOO(\ ClY, 1·1"
Kl" Key Eleclronics. l oll , 193

Kl) Microcomputi"ll 99-102
K4 KLM Electronics 25
L25 The LO\IIC Store, 114
L9 Long's Elect,onics ,. \62-161
L17 Lunar ElectronICs 136
1.448 MiC' Ol ron iCS loll
1.435 MiId.llOtI Elect'onics SuPPly

_.... 0&3. 56. 59. 64,83.!II. 189.217
M36 Malilliore Electronic Lab 193
1.4 100 Metz 137
M52 MFJ Enterprises

.......... ... 15. 41,142.2t5.233

lola MHZ Elec::tronics, ...•... 2301.~
M69 M.ero Contlol Speci.It>es. . . . 215
M55 M,crolog Corp 29. 151, 201
M92 J W M,ller o .... BelII""'-'stlieS

..................••....... 171
M72 M &. M AF Distnb\.llQf$, 151
M57 Monroe Elect.onics 147, 175
N4 Wili iamM,Nye CO.. lnc.. __ .. , . 66
05 OK Machine &. Tool •........ 103
03 OptoeleCtronics. Inc 23

P.1omar Engineers , 15
P"l PC. Elect'onics.....•.. 189.217
P« P1cken"ll Codemasteo Co 190&
P2 Poly PlIU 2"5
Q3 Quest Electronics, 231
A l Aadio AmateurCa llbOOK 190
• F!adioWorld.. __ 161. 173
R8 Ram5e'1 Electronics 237.2"7
R27 AF Pow« L.ab5, Inc 75
516 SeIectI'OllOCS..••..•••••••.•. 215
S63 Sermconductors Surplus

., , 17&-187
S33 5-F Amateur Radio 5er;ices

... . . . .... , ~,217

5 125 Sherwood EngineerIng Inc... 215
Sot SlepElectronicsCo. lol3.193
5117 Spacecoul Research 11"
581 Spectlonics.lnc_ 20&0. 2"1
sa Spectrum ConvnuniciJtlOl'1S

....... .................. 36. 37
543 SurplUS Eleclronics 246
544 Swan ueeucercs.. 32. 33
T64 Tacnnica l Clinic 143
T52 Ttle-TOW', 1.410. Co 191

Ten-Tec.lfIC. 19. 203
T30l Thomas CommunieahO'I$. 52. 9ll
118 TrllCElectronicsCorp.... ll".221
13 tens RadIO ElectronICS

... . ... ...... . ....... 57,94,95
U10 UDM Enta'pnses 193
U9 UnadillaiReyeo Division 173

U2 Unarco-Rohn 190
U8 United Pl'odUCI$. . . . . . . . . . 251
V24 Vibroplex 69. 189, 199
V29 YoCom Produc11 COrp__ ...•. 145
WI!> W acom .•••..••.••.. _ 17!>
w ie Western Elect.oniCS. 145.173
W2 Wilson Elect roniC•. _ , . . , . 3
W33 Wilson Systems, Inc.

.......... ......... 121· ,25.218
X3 XII!!. Cofp_ 120
Yl Yaesu Eleclr0n0c8 Corp.

.................... Cm.l1.n
From n _..•..•. 34. 47, I~ 198.253-258
From eo M'C.ocomput,ng 115

'Ruder Servlc. inquirl.. n.ot hono<ed.
PlUM conlK1 ad..... i.... di.-.;l ly.

BK1016
STOOOO
ST2500
ST0500
S11000
8T2501
BK7307
BN1 001
BN 1002
BK7309
CT7305
CT73Q6
CT7310
CT7313
CT7320
CT7325
CT7394
BK7308
BK7321
BK7304

BK7325

BK1028
BK7380
CT7300
BK731 0
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73 DIPOLE & LON G WIR E ANTENNAS $ 5.50
73 BACK ISSUE $ 3.00
73 BACK ISSUES - 25 OUR CHOICE. $12.00
73 BACK ISSUES- 5 YOUR CHOICE $ 8.75
73 BACK IS$UES- 10 YOUR CH OICE. $14.00
73 BACK ISSU ES- 25 YOUR CHOiCE $25.00
BEHI ND THE DIAL. s 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+ W PM $ 4.95
CODE TAPE -10+ W PM $ 4.95
CODE TAPE-1 3 + WPM $ 4.95
CODE TAPE - 20 + WPM $ 4.95
CO DE TAPE - 25 + WPM $ 4.95
CO DE TAPES (ANY FOUR ABOVE) $15.95
THE CO NTEST COOKBOOK S 5.95
GUIDE TO HAM RADIO S 4.95
GIANT BOOK OF AMATEUR RADIO
ANTENNAS $12.95
HOW TO BUILD A MICROCOMPUTER & REALLY
UNDERSTAND IT $ 9.95
IC O P AMP COO KBOOK $12.95
INTRO TO RTTY $ 2.00
NOVICE THEORY TAPES $15.95
OW NER REPAIR OF AMATEUR RADIO
EQUiPMENT $ 7.95

BK7305
BK1015

BK7302
QW0250
QW0500
QX0250
QXOSOO
QY0250
QYOSOO
BK7346
BK1044
BK7347
BX1QOO
BX1001
BX1 002
BK7351
BK7354
BK7355
CT7350
$G1081
SG1080
SG7358
SG7357
LB7 359
LB7360
LB7361
LB7362
BK7348
BK1069
BK7368
BK7370

'\
POWER SUPPLY HANDBOOK $ 7.95
PRACTICAL ANTENNAS FOR THE RADIO
AMATEUR $ 9.95
PROPAGATION WIZARD'S HANDBOOK s 6.95
aSL CARDS -STYLEW- 25O $ 8.95
QSL CARDS - STYLE W -5OO $13.95
QSL CARDS -STYLE X-250 $ 8.95
QSL CARDS - STYLE X-500 $13.95
QSL CARDS- STYLE Y -250 $ 8.95
QSL CARDS -STYLE Y -500 $13.95
1979 WORLD REPEATER ATLAS $ 4.95
RF DIGITAL TEST EQUIPMENT $ 5.95
RllY HANDBOOK $ 5.95
SHELF BOX-l $ 2.00
SH ELF BOXES-2 $1.5Oeach
SHELF BO XES - BAND UP $1.25each
SSB THE MISUNDERSTOOD MODE $ 5.50
SSTV HANDBOOK (HARDCOVER) $ 7.00
SSTV HANDBOOK (SOFTCOVER) $ 5.00
SSTV TAPE. $ 5.95
STUDY GUIDE-ADVANCED C LASS $ 5.95
STUDY GUIDE - EXTRA CLASS $ 5.95
STUDY GUIDE-GENERAL CLASS $ 5.95
STUDY GUIDE- NOVICE CLASS $ 4.95
TEST EQUIP LIB V1-COMPTESTERS $ 4.95
TEST EQUI P LI B V2-AUDI0 TESTERS s 4.95
TEST EQUIP LIB V3- RADIO EQUIP s 4.95
TEST EQUIP LIB 1,/4 - IC TEST EQUIP. . . • . • . . . $ 4.95
TOOLS & TECHNIQUES $ 4.95
VERTICAL BEAM & TRIANGLE ANTN S $ 5.50
VHF ANTENNA HAN DBOO K $ 4.95
WEATHER SATELLI TE HANDBOOK $ 4.95



• Solid State
• 240 watts DC SSB/ CW
• 160-10 meters, WWV

(2 auxiliary band positions are
available for future expansion)

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

~~?~~:s:::::-. Full Line 01 Accessories

n
* OPTIONAL DIGITAL MEMORY SHIFT ("OMS")

12discrete memcnes. Stores individual frequencies
ar use as 12 full caverage VFOs (500 kHz each)

1'Q;j.

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

•

"It's A Cut Above The Rest"

1179

RECEIVER: TRANSMITTER

Sensitivity: 0.25 uV for IOdB S IN . CW/SSB. FSK Power Input: 240 watts DC SSB/CW
1.0 uV for IOdB S IN. AM 80 watts DC AM/ FSK

Image Rejection: GOdS except 10 meters (SOdS) Opposite Sideband Suppression: Better than SOdS
IF Rejection: 70dB Spurious Radiation: - SOdS.
Selectivity: SSB 2.4 kHz at - 6dB. 4.0 kHz at - 60dB. Transmitter Bandwidth 350-2700 hz (-6dB)

CW 0.6 kHz at - 6dB. 1.2 kHz at - 60dB. Transmitter: 3rd IMD - 31dB neg feedback 6dB
AM 6 kHz at - 6dB. 12 kHz at - GOdS Transmitter Stability: 30 hz after 10 min . warmup
Variable IF Bandwidth less than 100 hz after 30 min.

20dB RF Attenuator Antenna Input Impedance: 50 ohms
Peak/Notch Audio Filter Microphone Impedance: 500 ohms
Audio Output: 3 watts (4-16 ohms) Power Required: 13.5V DC at 20 amps
Accessories: FV-l 07 VFO (standard not svnethized} l 00/11 0/11 7 /200/ 220 /234V AC at 650 VA

FTV-107 VHF (UHF Transverter)
Fe-107 Antenna Tuner 6

FP-l07 AC Power Supply e"a '.0 ,....
toee And SpeclhcahOflS Subj6cl To • t .t _ V
:t\ange W ithout NollCe Or Obl'gahofl

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 • (213) 6334007
YAESU ELECTRONICS Eastern Service Ctr.,9812 Prlnceton-Glendale Rd.,Clnc:innatl, OH 45246



•

· .. synthesized, BIG LCD,
10 memories,

. d ,scannmg ... an more.

KenwOOd TR-2400 ... It's a synttwslzed 2 meter
hand-held transceiver ... the answer to any
Amateurs operating reQulrementsl Its many
advaOUd teatvres InclUde:

CONVENIENT TOP CONTROLS
r

• Readable In direct sunlight (better than LEOSl
• Readable In the dark Cwith lamp switch)
• Virtually no current draIn {much less than LEOS}

and dISplay stevs on
• Shows receive and transmit rrecceoces and memory

channel
• 10 M rt taiwavs retameo with battery backup)
• Automat c m lfor 'busv' or -coen

channels)
Mod swift for tt>@' to 10 II peratlons:

• Simplex
• Standard repeater by Offsetting the transmit frequency

+ 600 kHz or - 600 kHz
• Repeater with nonstandard splits by offsetting the

transmit frequency to any f requency stored in memory 10
• REVERSE momentary switch f or t he following app lications,
• Checking signals on the Input of a repeater
• Determining If a repeater is "upside down"
• Bunt·in 'rcucn-rone generator using 16·button keyboard
• Keyboard selection Of 5-kHz channels from 144,000 to

147.995 MHz
• UP/DOWN manual scann na and operation from 143.900 to

148,495 MHz in single or fast continuous 5-kHz steps. Even
operates on MARS repeaters Within ttus range by using memory
10 for transmit offset frequency

- LCD"a" o . no ators
• "ON AIR"
• Memory recall
• Battery stat us
• Lamp switch on
• TwO lack swncnes to prevent eccioeua frequency change and

accl(]ental transrmsston
• suetcne switch tsubtone module not KenWOOd-supplied}
• BNC antenna COnMetOf
. , 5 watts RF output

The TR"2400 comes w tn thf> fOllow ng standard accessortes:
• Fle;w;:tble ruooeneec ant enna WIth BNC connector
• Nicad battery pad
• Battery charger
OPtIonal acces senes nciuee
• Leather case
• Base Stand lfor QUICk charge

and easy bese-stauon
operation}

• OC tautcrnooeet QUICk charger

ST·' BASE STAND (OPTIONAl)

SEE YOUR AUTHORIZED
KENWOOD DEALER FOR MORE
INFORMATION ON THE TR·2400.

TRIO' KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT/COMPTON. CA 90220
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