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TM his time will a superior quality srtlesizec 220 Hz har c neld transceiver. With an S-2 in your 
car or pocket you can use any 220 MHz repeater in the 
United States. k offers all of the advanced engineer-
ing, premium quality components and exciting 
features of the S-1. k is completely synthesized, 
offering 1000 channels in an extremely lightweight 
but rugged case. 
If you're not on 220 it's about time you try it and this is 
the perfect way to get started. With the addition of a 
matching Tempo solid state amplifier you can use 
your S-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 S.-2 will add versatility you never dreamed 
possible. 
Also...the price is right. The ni-cad 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 rg for 
220 than the S-2. 

The Tempo line also features a fine line of extremely compact 
UHF and VHF pocket receivers. They're low priced, 
dependable, and available with CTCSS and 2-tone decoders. 
The Tempo FMT-2 & FMT-42 (UHF) provides excellent mobile 
communications and features a remote control head for hide-
away mounting. 
The Tempo FMH-42 (UHF! and the NE W FMH-12 and FMH-15 
(VHF) micro haad held traisceivers provide 5 channel 
capability, dependability plus many worthwhile features at a 
low price. FCC type accepted models also avadable. 
Please call or write for complete information. Also available 
from Tempo dealers throJghout the U.S. arid abroad. 

EM P O 

a 
NCE AGAIN... 

TEMPO IS FIRST 
SPECIFICATIONS 
Frequency Coverage:220 to 225 MHz 
Channel Spacing:  Receive every 5 '(Hz, 

transmit Simplex or 
-1.6 MHz 

Power Requirements:9.6 VDC 
Current Drain:  17 ma-standby 

500 ma-transmit 
Batteries:  8 pieces ni-cad 

battery included 
Antenna Impedance 50 ohms 
Dimensions: 40 mm x 62 mm x 

RF Output: 
Sensitivity: 

Price... $349.00 

With touch tone pad ....$399.00 

165 mm (1.6" x 2.5" 
x 6.5") 
Better than 1.5 watts 
Better than .5 microvolts 

SUPPLIED ACCESSORIES 
Telescoping whip antenna. rv-cad 
battery pack, charger 
OPTIONAL ACCESSORIES 
Touch tone pad (not installed):$39 • 
Tone burst generator: $29 95 • CTCSS 
sib-audible tone contro', 529.95 • 
Rubber flex antenna: $8 • Leather 
holster: $16 • Cigarette lighter plug 
mobile charging unit: $6 • Matching 25 
watt output 13.8 VDC power amplifier 
(S-25): $89 • Matching 75 watt outpit 
power amplifier (S-75): $169 

The TEMPO S-1. The world's first synthesized 2 meter 
hand neld transceiver. Its superb engineering and fop quality 
components give it an uncommon degree of reliabiiity...a fact 
now proven by the thousands of Jnits in use worldwide. 

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

Drive Power  Output 
2W  130W 
10W  130W 

Model No 
130A02 
130A10 

30W  130W  130A30 
2W  80W  80A02 
10W  80W 80A10 
30W  80W  80A30 
2W  50W  50A02 
2W  30W  30A02 

Price 
$209 
$189 
$199 
$169 
$149 
$159 
$129 
$ 89 

UHF (400 to 512 MHz) models, lower power and FCC type accepted models 
also available. 

11240 W. Olympic Blvd., Los Angeles. Calif 90064 213/477-6701 
931 N. Euclid. Anaheim, Calif. 92801  714/772-9200 
Butler. Missouri 64730  816/679-3127 

NEW TOLL FREE ORDER NUMBER: 01001 421-6831 
For all state. except California. 
Calif. residents please call collect on our regular numbers. 

Pnces subtect to change without notce 



Wilson... 
has your needs well in hand. 
Today's Amateur 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 circuitry, rugged Lexan® case, 

removable rear panel (enabling easy access to battery com-

partment) and compact mini-size enhance the Mark Series 

portable radio's versatility. In addition, Wilson carries 

a full line of accessories to satisfy almost any of your 

requirements. 

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

• Individual trimmers on TX and RX xtals • Rugged Lexans 

outer case • Current drain: R X; 15 mA, TX; Mark I I: 500 mA, 

Mark IV: 900 mA • A power saving Hi/Lo Switch • 12 KHz 

ceramic filter and 10.7 monolithic filter included • 10.7 MHz 

and 455 KHz IF • Spurious and harmonics, more than 50 dB 

below quieting • Uses special rechargeable Ni-Cad battery 

pack • LED battery condition indicator • Rubber duck and 

one pair Xtals 52/52 included • Weight: 19 oz. including 
batteries • Size: 6" x 1.770" x 2.440". 

OPTIONS 

Options available, include Touch Tone Pad, CTCSS, 

Leather Case, Chargers for Desk Top, Travel or Auto-

mobile, Speaker Mike and large capacity, small size 
batteries. 

For more details and/or the name of your nearest 

dealer, contact: Consumer Products Division, Wilson 

Electronics Incorporated, 4288 So. Polaris Ave., P. 0. 
Box 19000, Las Vegas, Nevada 89119. Phone 702/ 

739-1931, 

Wilson Electronics 
Incorporated 

A Subsidiary of REGENC Y ELEC TR ONiCS. INC 
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W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

WARC RESULTS 
By the time this gets into 

print, the WARC results will 
probably be known — such are 
the delays of the magazine biz. 
This is being written consid-
erably before the event in order 
to set the record straight. 
One of the questions which 

came up during my recent visit 
to the Philadelphia Area 
Repeater Association meeting 
in Valley Forge was my opinion 
of what would happen at WARC. 
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 involved. I 
know that I would feel a lot more 
positive about it if I had seen 
any significant evidence that 
amateur groups were doing 
something in preparation to 
meet some of the problems 
which were evident. 
In my editorials and talks, I 

have given the facts on events 
which have happened which I 
think are pertinent 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 opin-
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 ... nothing. This 
is not opinion, and it is veri-
fiable in the most revered of 
sources: QST. 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 radio by satellite as 
catastrophic. Below 500 MHz, 
we also lost 9 0 % of the 
450-MHz band and 100% of the 
220-MHz band for satellite use. 
The maritime ITU conference 

in 1972 resulted in another ter-
rible loss of frequencies by 
white nations as the African 
and Asian countries banded 
together, ignoring all technical 

recommendations, to grab their 
"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 this kick of getting every-
thing they can at ITU meetings, 
we may come out okay, so when 
I'm asked for my predictions of 
what will happen, I can't be op-
timistic ... nor can 1 say that I 
think we will lose 40m, etc. I do 
say this: If we do lose fre-
quencies, we know where to 
place the blame for it ... on 
those who had the respon-
sibility 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 
still won't be able to honestly 
give them one bit of credit be-
cause they have gambled with 
our future by not doing 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 think the 

members should flatly demand 
an accounting of the funds 
spent in Geneva. The last I 
heard, they had $140,000 in their 
wallet and were sending out 
more letters begging 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 for 

League members to stop ignor-
ing what is going on and start 
asking questions. 

MONSTER GREEN 
Rather than come up with 

figures to show that I was 

wrong in my questions about 
the ARRL living it up at the ex-
pense of the deluded members, 
they've chosen to attack me 
personally. "Green is anti-
amateur radio," 1 hear. Or 
"Green is egotistically trying to 
torpedo ARRL participation at 
WARC 79." 
I suggest that the facts 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 explanation of why the 
fund is listed (and has been for 
years) in the annual reports. 
Let's suppose that eventually 

they will admit to the fund. How 
then can they justify the hat-
passing for more cash? This 
strongly suggests that they in-
tend to spend more 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 restaurants, which I'll 
bet they are patronizing, it 
should be difficult to spend that 
much money in so short a time. 
Say, I'm willing to bet $100 

cash that not one of the ARRL 
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 directors, and 
no report has ever been made 
that I have seen on where the 
money went which was spent. 
The first person 1.0 come up with 
a list of the expenditures, by 
whom, for what purpose, and 
when, gets my $100. Boy, am 1 
safe on that bet. I know what 
some of the money was spent 
for and I know it will never be 
made public. 
My apologies to ARRL in-

siders for stirring up skeletons 
in closets, but when the direc-



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 will say flatly 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 DX field, I've got well 

over  300  countries  con-
firmed ... have visited almost 
90 countries and operated from 
over 40. I've been active on 
OSCAR and have some 30 coun-
tries worked through the 
satellite. On 10 GHz, I have the 
world's record for states 
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 times in 
the Sweepstakes, DX. VHF, and 
other contests. Love 'em. The 
rarest countries I've worked 
from? Probably Afghanistan as 
YA1NSD, Nepal as an op at 
9N1MM, Tahiti with my FO8AS 
call, Fiji as VR2FD, and Jordan 
as JY8AA. I will have been on 
from Korea as HL9WG and from 
Hong Kong, with call as yet 
unknown, in October. 
These days I'm active mostly 

on 20, 15, 10, 2, 11/4 meters. and 
10 GHz. But then, 1 lead a fairly 
busy life and haven't time for 
everything. Anti-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 only 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 
petitions for rule changes have 
been in the works for ten years 
and are still hanging around 
waiting for action. 
We might be able to put up 

with this glacial speed if the re-
sults were well considered and 
fair. They are anything but. 
Politics is the rule of the day, 
along with temporary expedi-
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-
lation easily by biasing the posi-
tion papers. 
The FCC is trying to handle a 

wide range of regulations, each 
requiring a technical back-
ground which the commis-
sioners do not have. The result 
is that some of the commis-
sioners realize the futility of 
their jobs and just sit back, 
voting whichever way seems 
best, but not even trying to 
make sense of the situations. 
Some virtually sleep through 
the long boring hearings. 
If the FCC is going to be able 

to make any intelligent de-
cisions, they are going to have 
to find 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 split-
ting up of the divisions is need-
ed, with separate heads. The 
present system of endless oral 
hearings must be curbed in 
some way. It is just too much of 
a waste of time for too many 
people. 
I think it was about a year or 

so ago that a reader (an old 
friend who used to work for me) 
wrote, suggesting that he start 
a movement to get me appoint-
ed to the FCC as a commis-
sioner. I wrote back and said no 
way. I wouldn't last a week in 
that bureaucratic environment. 
I believe that the shortest dis-
tance between two points is a 
straight line, even if it bisects 
the White House and two other 
commissioners. 
No rational body would have 

come up with the ten-meter 
linear ban, which doesn't make 
any sense. And now that CB 
sales have dwindled off to 
where there is virtually no prob-
lem with HFers or illegal CBers 
of any magnitude, I would ex-
pect the Commission to go right 
ahead with plans for dealer reg-
istration of ham equipment ... 
the requirement of a ham li-
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 will . . . totally unneeded 
when they arrived because ama-
teurs had already solved the 
problems which had originally 
brought on the request for the 
rules years earlier. 
Part of the trouble lies with 

hams. All too often I see peti-
tions to the FCC intended to 
solve some temporary prob-
lem ... and I know that years in 

the future this petition may well 
cause great mischief. 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 of that is that the 
bureaucrats at the FCC are not 
about to open themselves to 
any possibility 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 would 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. Bureaucrats say no. . 
they have to if they want pen-
sions. 
If I could see examples of our 

government providing benefits 
to us, I might be less critical. 1 
suppose the police system we 
have is better than none at all, 
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 responsibility. After a 
couple years of that, who will 
ever hire them? And so it 
goes ... many books have been 
written about this mess we've 
gotten outselves 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 this even ex-
tends to the neighboring band 
of 10.5 GHz, where the police 
have set up a great little money-
maker by zapping motorists. 
This nets them well over $3 bil-
lion a year in cash for their mu-
nicipalities, making it possible 
for a $1,500 radar unit to pay for 
itself in a weekend! 
The 73 Magazine mobile of-

fice 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 test the ability of 
these units to detect signals of 
importance and reject those of 
insignificance. 
The four units currently in 

test in the van are the Bear-
f inder, 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 police ... in fact, virtually 
every state police car has one 
and many of the town cars sport 
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-
prised 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 

for a couple of reasons ... first-
ly, because it does always give 
the alert in time to check speed 
and slow down a hair, if needed. 
Secondly, this firm, Electrolert, 
has been by far the most active 
in fighting illegal laws put 
through to limit the use of these 
radio receivers. 
As I've mentioned before. on 

most of the larger highways and 
turnpikes, the traffic tends to 
run from ten to fifteen miles 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 stiff 
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 premiums. It may also 
save your driving license. 
I had a very good friend who 

used to go with me on sports 
car rallies. A cop. He said that 
his friends would give almost 
anything to get parkway duty, 
since this meant an added non-
taxable income of several 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 neatly folded 
within the driving license. The 
police would look at the license 
and hand it back, less the $50. 
The radar detectors 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 fast enough for 

NBVM 

Because of some late developments, we were unable to pre-
sent in November the article on NBVM mentioned in "Never 
Say Die." Tim Daniel N8RK's report will be featured in our 
January, 1980, issue. 
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a ticket, court appearance, fine, 
and insurance increase. When 
the detector sounds off . . 
which is a cacophony in the van, 
with four going at once ...I 
have about one second to hit 
the brakes before the police 
radar units can read out my 
speed. Their radars have to read 
the incoming Doppler audio 
tone and change it to miles per 
hour. This takes a couple of sec-
onds. If the target car is chang-
ing speed, the radar unit can't 
get a fix on it, so you always 
have time to slow down, if you 
are properly warned. 
If it wasn't for the 55 mph 

speed limit, I doubt if I would 
even have the van. It burns 
gasoline ridiculously, averaging 
about 11 miles to the gallon. 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 
literature, and things like 
that . all without the constant 
interruption of the telephone. 
For faster trips, 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 Bearfinder. The Whistler 
sometimes sounds off when 
within twenty feet of a radar 
transmitter and on the more 
severe bumps ... but that's all. 
The Fox and Bearfinder are 
about even. The RX-7 burns less 
than one gallon of gas for every 
20 miles when driven at speed 
(80 mph), even with air-con-
ditioning and automatic shift. 
The Fox and the Micronta are 

pretty close when I plug a Fox 
into the van system for a com-
parison. It is difficult to see any 
real difference in sensitiv-
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 while I'm driving, gen-
erally keeping up with traffic 
unless I am in a hurry for an 
appointment, I don't keep my 
eye on the speed at all times. 
The warning 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 trying 
to jam out an emergency net 
during an earthquake or hurri-
cane? Sure enough, right in the 
middle of a recent extended 
period of critical traffic han-
dling, there were some jammers 
making life miserable for every-
one. I understand that the FCC 
was called and. using their so-
phisticated direction-finding 
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 for dealing 
with it. 
Though there are obviously 

some common causes 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 RTTY and SSTV, 
a sort of specialized breed of 
jammer. And most of us are 
familiar with the kerchunker on 
repeaters . . and 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 our DX 
bands .. . and I'm not speaking 
about commercial or military 
stations which are intruding. 
I'm talking about your sancti-
monious DX chaser who slams 
his signal into a pileup, knowing 
full well that it is flatly 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 sole pur-
pose of being able to jam the 
hell out of several dozen other 
stations who are trying to reach 
a choice DX station. Choice, did 
I say? I've heard pileups 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 this and knowing 
several thousand 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 if 
they were passed around. 
But let's get down to the nitty-

gritty ... why this happens. I'm 
immediately reminded of a time 
when I was operating from 
Curacao (PJ3) and I checked the 
band carefully for a relatively 
empty spot ... found one. 
asked twice if anyone was 
using it ... called CC) and got 
into a contact. About five 
minutes into the C1SO, a woman 

from Florida broke in on the 
channel and demanded that I 
get off the frequency immedi-
ately, saying that I had one hell 
of a nerve operating there, since 
this was the YL International 
Phone Net channel. Without 
giving me a chance to say any-
thing, she proceeded to make a 
ten-minute call for net members 
to gather. ... and got some. If 
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 still gets jammed, but in 
every case I've heard personal-
ly, this was not the case. I've 
heard dozens of jammings of re-
peaters, but I've also heard 
some of the stuff that pre-
cipitated 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 if 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 for the 
other chap, and they start 
throwing what weight they have 
around. This often calls for 
retaliation ... and we have 
jamming. I'd be surprised if 
90% or better of the jamming 
hasn't been instigated by an of-
ficious operator who has a 
severe personality problem 
... like a well-deserved inferiori-
ty complex ... who irritates 
someone else beyond their 
capacity of acceptance. Oh, I 
know the feeling ... for in-
stance, when someone comes 
on a repeater where I've been 
talking for a while and says in 
an official voice that it is an 
FCC regulation that I identify 
my station. 

WHAT TO DO 
For many amateurs, the first 

port in a jamming storm is a call 
to the FCC for help. Then they 
get all bent out of shape when 
they find that the FCC boys 
have better things to do than 
help us find some yo-yo we've ir-
ritated who is busy "getting 
even." 
Speaking of nets, it may 

come as a rude shock and chill-
ing news, but the FCC has a rule 
which is fairly explicit ... no 
ham, or even net, has a claim 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 

Continued on page 229 
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KEN WOOD ...for the discerning Amateur 
paresnlarr in tinnily audio who demands quality. 

The TS-13)S N ti DFC (Digitzl Frequency Control) is Kenwo )cl's top- of-the-1 ne all solic-state I-F SSB/CW/FSEtrans.-;eiver 
cove-ing -60 ti-ugh -0 meters, with outstanding performance air many advanced fuictions, including 'our tnable 
mem3riEs to p vide rme on'ating fiexibility Than any other rig' 

TS-180S with DFC 

TS-183S FEATURES: 

• ) gi:al F-equeney Control WEL including four memories and 
dkcital uptown paddle-swith lining. Memories Ere isable in 
lanicei•s,' or s)It modes, End can be tunec in 20-Hz Eleps ua or 
down, sbw cr fat, with racall o the original stored frequency, 
iftls av'noble w tl-out DFC.1 
• AI solid s ate: :[OW PEF/10 V' 0: input on 160-15 mrers, and 
16t W PFP/140 W LIC on 11 nete -s. 
• Yrprover rynan-it range, .4 n irr proved circJit design and RF 
AG: ("Ai n,  activate s as an automatic RF attenuator to 
i [avant  :elver cvarload. 
• Aca[tabt t3 thrat iew banes, aid JR) covers more than 50 kHz 
anc JFC 1111 kir rInve art aelcv each band. 
• Et it-in ni:-oprcmtsor-ccrit-ol el digital display. Shows actual 
flqienoz and snitches tc slow the difference between the VFO 
anc  nemoly fiequenie 3. Blinking decimal poirts ndicate 
"o-t of bar d." (Pir analog menczale dial is also included.; 
• I: shift (psband d aling *o slim nate DAM). 
• Cual SSE f'ter sit.tem (scond liter is optional) to pro.ide very 
snari receite- sel activity, nurcrad S/N, and 30 dB compression 
il RF speech pncessor 3n trar 0117. 

• Tulable noise blanker, to e iminate cross codulat on from strong 
sicnals when noise blanker is or. 
• Se ectable wide and narrow CW bandwidth on recaive (500-Hz 

litter is optiona ). 
• 3573 normal/rederse switch (proper sideband is automatically 
ieccted with band switch) 

• lual RIT (VFO and memoryofix:. 
• Available without DFC Digital frequency display st II included, 
viii differential funct on show ng differen se betwaen VFC' End 
dbital hold" f -equeno es. 

OPTIONAL ACCESSORIES: 

• DF 160 digital f-equency control (for TS-189S withcut DFC). 
• "K 83CW 500-Hz CW Ater. 
• "K 83SSB second Ater for dual-4liter system. 

MC-50 



KEN WOOD ...for the discerning Amateur 
tbarecetter irt attankur rads. who demands quality. 
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(MC-35S  6 
MIKE 

OPT ONALI 

Tri ly a "big elle rig," the 7S-VOS r as created a new exjte-
a-Ent in HF clm -nunications fo- highly versatile Amateur oper-
a-dn. The =react, all solid-state 80-13 meter transceiier, 
wit up to 2C( vt atts PEP input,requies no tuning and induies 
a Luce digital readout, making it deal or mobile operator IF 
shit and othff irwortant feattres make it a high-quality -ig::or 
thr ham sha.-x IS well. 

9-30  EP-120  TS-1205  VFO-120 
MC-50 

SP-520 TS-520SE W /DG-5 VFO-520S 

1S•5120SE FEATURES: 

• COVE r; 160-10 me-as and receives VVWJ or 15 MHz 
• 200 A PEP input 311 ESB and 160 W DC on CV.. 
• CW NIDE/NARRCkfr tandwidth switch, fcr us with :he optional 
CW-5:0 500-Hz Cf f lter. 
• Digit) display it optional DG-5, 3horing actuai frequency. 
• Speed) process3i ef-ective in DX piler4)3, 
• VOX aid serr  CW with sicetor e. 
• Built-h 25-kHz calibrator 

The 1.s.-520S is All available, with DC (lobile) operating 
capablity (with be optional DS-1P DC-DC converter) and 
transverter term inels, which wer3 elininated from the 
-52 ['SE. 

TS-120S FEATURES: 

• Pll scud-s ate with idebar d a moldier s:ages. No final dipping or 
loadir g, na transmit drive peakng, and ro receive preselector 
tuninc. 
• Transi3eivc on 83 temigh a I al 10 metes, and receives VI/WV on 
15 ME:. 
• 200 Vfl PEP/160 Vi DC input on VO-15 meter, and 160 W PEP/140 
VI DC on 1) meters. 33, 11.53, and CW. 
• Digital freguency dis3lay (s ancz3rd) shows 3 ctual fregueicy. 
Backup an3log subdi3I also inclrded. 
• IF shin (prs.stand tuling) to eliminate 03V. 
• Advanced 311 circuit, with kipnved stat  and spurious 
naracteriftics on trEnEmit aid eceive. 
• Effective raise blanker. 
• Built-in co) ing fan, which ectivs3tes autcmaically when rinal-
a-nplifier teatsink temperature uses to 9) 2. 
• Protection cirmit for final trinsstors. 
• VOX. 

OPTIO NAL ACCESSORIES: 

• YK-882W 500-Hz filter 
• MB-1013 mc bile moun:. 

AT-120 
AT-120 .3nterina tune-with mobile mounting bracket incl Jded. 
Features SNR -trete r anc -na:ches 50-c hm input tc 20-303 
ohms unbalanced mtpu- Fandles 153 watts (120 watts 
on 80 meters). 

TS-5209E 
The TS-521SE is an e:,•onomical ve-sion 
the 1S-52S.. .the world's most popular 
161-1i metE • Amateur !ransceiver. Now, any 
Ana ur cEn dford a high-quality HF trans-
ceiver for t s lam sha0. 

OPTIONAL ACCESSORIES 

• 2W-520 500-Hz CaN filter 
• AT-200 antenna tuner. 
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33-820 R-320 TS-820S 

TS-820S 
Tie -S-1.2(k is a very poaular 1E114 meter SSB/CW/PTT" transceiver, prefer -ed 
bi D.< of erE-tors and othe- partici lar Amateurs. It emplry: a siigle-conversior 
Pt_ cicit. 

TS-82 DS FEATURES 

• 21Ib Al F43) S ;3/160 W DC CW. -CD 'N 2C 6K 
imi cri 1601 meters. 
• D OI feequErcy display, *tit eckup 
111313S3;le Er alog dial. 
• IF !Fitt Irecelier passband 1Ln sgi 70 
ein tut?. interference. 

• RF spec 7.1 voceisor. 
• Effective ncte b anker. 

OPTI MAL ACCESSORIES: 

• CW-82( (YG-3f  501-1z CI./ filter. 
• OS-1A [ -D( cn-vert 
• AT-200 ante ma limn 

SP-820 —S-820S V:0-8 20 

R-820 
The R-820 is a highly sophisticated HF receiver 
'or the Amateur who wants the highest quality 
with the most operating features. A combi-
iation of the R-820 and TS-820S provides 
:he ultimate HF operating system. 

R-820 FEATURES: 
• Full transceive operation with TS-820S, providing 
full frequency control with either unit. 
• Covers 160-10 meters, as well as 1NWV (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 shift (passband tuning). 
• Variable bandwidth tuning (VBT). 
• Very sharp, deep notch circuit.. in 50-kHz IF. 
• Provisions for extra-sharp 455-kHz IF filters. 
• Noise-blanker with variable threshold level. 
• Digital frequency display, with backup analog dial. 

OPTIONAL ACCESSORIES: 
• YG-88C 500-Hz CW filter, for first IF. 
• YG-88A 6-kHz AM filter, for first IF. 
• YG-455C 500-Hz filter, for second IF. 
• YG-455CN 250-Hz filter, for second IF. 

M g. 

-ar 
ri- mes  TV-5C  1T-200 
(-I = '3r TS-520S10 

ACCESSORIES 
TS-820 AND TS-520 

FOR 
SERIES 

aitenna tuner handles 200 W, 160-10 meters 
TV-502S 2-meter trE nsvert3r cc% ers 144-146 MHz. (Not intended for TS-520SE.) 
TV-503 6-rr eter t ansve -ter cwe -s 50-54 MHz. (Not intended for TS-520SE.) 

Mir 11111•1111 Mon 

TL-922A 
e T_-1221, linear amplt er far l Kenwood HF etp prien. 

prtvici  rraximum legal power oi the 1E0-15 meter %mateu . 
bEnds. E m:loying a pair e: E MAC 3-500Z high-perfermEncE 
Iran sritinc tubes. 

FEATURES 

• ?ON VI PIT (SSB)/1000 W D.-. 
Rd, RITY) input power on 3 l-'5 
note -s, wi-I 80 W drive. 
• icce lest NO characteristic:. 

• idety antection. 
• 31)wer with automatic dela( 

• /aiable threshold level type A..0 

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

SiVI-220 FEATURES: 
• Monitors trafissitei SSB and CW waveforms from 1.8 to 150 MHz. 
• High-sensi-iyiti nice-frequency-range (up to 10 MHz) oscilloscope. 
• 1.11onitors rece marl signals in IF stage. 
• -ests lin  cf linear amplifiers (provides trapezoid pattern). 
• Allows o:servri  if RTTY tuning points (cross pattern). 
• iuilt-in tws-tar (1000-Hz and 1575-Hz) generator. 
• .ixpandable to Fin-display capability for observing the number and 
implitude  a iors within a switchable ±20 kHz/±-100 kHz 
)andwid-1 

OPTIONAL ACCESSORIES: 
• 3S-8 par -cisn:y m3dule for TS-180S and TS-820 series. 
• 3S-5 pan-cis py module for TS-520 series. 
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innenilefin annikui •-uiw who demands quality. 

R-1000 

SP-100 R-1000 

INV 

The F -1000 is a highly advanced comniunications receiver. lip-conversion PLL circuitry and other new technology pro-
vi ct optimum seritivity, ;electivity, aid sta )ility from 200 kHz to 30 M-tz. Featuring easy-to-operate sin jle-knob tuning 
aid cigital frequency disolay, it's per'ect for listening to shortwave, raeaium-wave, and long-wave bands. Even SSB 
signals are received pert actly. lnclud ad is a quartz digital 3lock and ti -ner. 

R-1000 FEATURES: 
• Continuous frequenc coverage from 2C0 k-iz t) 3) MHz 
• 'X bands. each 1 NH: wide. 
• Rye-digit frequent) cisplay and illuminatec analog dial 
• Cuartz digital clod rid ON. OFF tiner 
• Multi-modes  AM (side aid narrow), SSP (USB and LSB), 
E nd CW. 
• Three IF filters .27 kHz fcr SSB and CW. 6.0 kl-1: for AM 
r arrow, and 12 kel!. Ici AM wide. 
• Effective noise Weiler 
• Burt-in speaker. 

.14 

Tbe R-300 all-band conmunication s receiver covers 
170 KHz to 30 rvitz in six bancs. it's deal lor listenirg 
:c foreign broadia ;ts and other exciting transmissions 
if roughout a wde range of the radio spectrum. 

• Three enttnna terminals 
• RF stai alenuatcr 
• Tone cont-al. 
• Recorcinc. terminal. 
• Remota ti-minal, for access to timer relay Oil/OFF circuit and 
mutirc ciocuit. 
• SSB aens ,ivity of 0.5 pV from 2 to 3C MHz. 
• More tau 60 dB IF imace ratio 
• More -hal 70 dB IF rejection 

  511 . , ..Stal ,  ""  IM CO MU1110.1 . ., 

R-300 
R-300 FEATURES: 
• Contioucks frequercy coverage from 170 kiz to 30 MHz, ii 
six bEnd: 
• Mulb-mcdes... AM. SSB, and CW. 
• High iertitivity, selectivity. and imEge ratia. 
• 500-1diz marker. 
• Three -w  power supply (AC/batter es.'exlernal DC), with 
automatic switciing frcm AC to DC n the eient of AC 
power faure 
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TR-7600 

TR-7625 

The TA-7600 and TR-7E25 are (eiwood's poplarsyrriesized a-meter FM r1103i e trans-
ceivers Combined with the F V-76 Microproces3or  ntrol Unit, several memory and 
Lunn rg capabilities are prin.( ed. 

TR-7600/TR-7625 FEATURES: 

• One mammy channEl. 
• mod: sw Lh for simplex or repeater operation. 
Rept ater node shift the trans nit Irequancy 
+ 610 IcEL or - 600 kHz or to the nemcry 
f reqc enc. 
• 'Ill  coverage from -44.000 a 
117.5 MIL 
• A:apta3le o any on MAFS 3irnpla: or 
repe:ter cf annel between 143.7 ant 148.3 
iwith moci-ication ki ). 

ADDED FEATURES WITH RM-76: 

• Si. memo is. 
• At tonatic nemory scar. 
• Actcnatic -can up tte band in .E.-kH: ste3s, 
wlh :electable uppe and lower fret uency 
Iiriit 
• ME•ncoal scan up or dcwn the band .r single or 

KPS-7 
le <PS-7 is a matching AC power supply 
kr -le TR-7600 and Tq-7625. Output is 
t.8 t/D: at 7 A ICS (50)/0 duty cycle). 

last cartinuous 5-kHz steps 
• _± MHz transmitter offset as well as ± 600 
1Hz and memory cffset for repeater operation 
*MARS operation on 143 95 MHz simplex. 
*Versatile digital display of transmit End 
receive frequencies, and onrating fact ons. 

The TR-2400 synthesind ; -meter hand-hell 
trirsceiver 4eaturas 3 lam LCD • requency 
rm. 104 10 memor es, scanning, lnd much 
mxie. 

TR-2400 
FEATURES: 

• I ximg a illuminated LCC 
c iit3 frequency readout. 
lei( Eble in d rect sun-
I cut and a lanp swit(h 
nacos it readable in the 
ca* Shows receive and 
talFmit frequencies anc 
ne-nory chant els, and int lute "ON AIR', memo-y 
nnI. battery status, and lamp switch on 
• 1) n:mories, with battery bacl.c.p. 

• Automatic memory 3:an, "cr "busy" Jr"open" 
:hannels 
• Mode sw tch for s mplex, _± 600 kFli 
:ransmit repeater off:et, Ertl memor-
lrequency ("M 0") trinsmi- repeater offset. 
• REVERSE momentary switi. 
• 3uilt-in -E-button fouct-f)se generaor. 
• <ayboard selectiol j 5-kH! channels from 
114.00 to 147.995 MF-2. 

ST-1 

• Up/down ma-nal scan and repeater or simplex ope-ation 
from 142.90C to 148 495 MHz in single or 'ast continuous 
5-kHz steps. 
• Two IOCK swittes -o prevent accidental frequency char ge 
and accidental tan:misslon. 
• Subtone switcl tsubt3r e module not Kenwood suppliedi. 
• More than 1.5 rt. RE output. 
• High-impact pl a:tic case and zinc die-cast frame. 
• BNC antenna cnne:tor. 
• Stancarc acce,ss3riEs ircluded with the TR-2400 are a flexible 
rubberized ante r na  th BNC connector, ni-cad battery t ack, 
and AC charger 

OPTIONAL ACCESSORIES: 
• Attractive leatha case. 
• Model ST-1 bas 3 start, which provides 1.5-hour 4.ick charge, 
trickle charge. at d hese-station operation with micrcphone 
connector and i-rpec ane-conversion circuit for using 
MC-30S microo 
• Model BC-5 DC quick charger. 

reeemeinume 

TOP CONTROLS 
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The TS-7COS 3 is ar 31-M( de (SSB, FM, CW, nc AM) solid-state transceiver 
ccporrhg- the entire 2--ne-e' nand, inciuding reoeatef operation on all sub-
bar cs t's the perieci rig 'M the serious 2-nrer AmateJr. 

TS-600 

The TS-630 s an all-noce (SSB, FM, CW, and AM) solic-state trans-
ce  overing (hr eitirE 3-meter band. It's he idral tirisceiver to 
ekci tie many exciting lwagation concitiors on 3 meters. 

TS-700SP FEATURES: 

• A I nodes SSB (USB inc LSB). FM, CW. and AM 
• V'CI:uninc from 144 to 14E MHz in four bands. 
• Sven-digit readout of .emive frequency, with 
10-Hz resolution. (Las, dtit can be eliminated 
aotoratically in the :ft. mode.) 
• S m]lax and repeate- ope,ation. including all 
repeater sJbbands Sw tcf able to REVERSE mode. 
•  receiver preamlifer. 
• A:r.IC capability. for Net or mobile operation. 
• 44 fixed channels with 11 ;-ystals. 
• Vultifunction meter...5-ireter oi all receive modes, 
Zig -center meter on FlA eceive. and RF transmit. 
• -igh-low power switct (10 W/1 W). 
• 11T fcr bot VFO ad f xer chantels. 
• E fective noise blanker 

TS-600 FEATURES: 
• Al nudes.. SSB (USB and LSB), FM, CAL. ard AM 
• VFO •uninc: frcm 50 to 54 MHz in fcur 3ands Main dial graduated 
at 1-1.Hz inter\ als. 
• AC/CC caiabiit!, for f xed or mobile cperation 
• 29 fized chaile 3 with five crystals. 
• Elective rois3 blanker. 
• 1C0-14-1z m3rker. 
• Mult function mMer...S-meter on Ed r ceive modes, zero-
comer me-or mi I'M receive, and R 01 transmit. 
• F3 11:f.tir both VFC and f xed chancel 
•2  > PEP inp  on SSB, 10 W outp..t co CW and FM, 5 W output 
oo A A. 

OPTIONAL ACCESSORY: 
• V JX-3, to pr/ice VOX and seni-beai-in CV/ operation. 

I  Tie 1R-E.30) MOt iE  lans•.;eiver operEtes in he 70-3m band, on 

• 

23 3rystal-contro lei ctronels (three suppliEd). Trans -n tter output 
iE 1C watts. and a ve-/ SE II ;itive, and selective receiver i; provided 

TR-8300 
TR-8300 FEATURES: 
• Cr ve s 445.C-450.0 MHz (transmit:. art 442.0-447.0 MHz 
(r nave). 
• 2;. cf anne s, thr5e supplied (446.0 MHz sim3lex, 446.5 MHz 
sinpex, and 449.'0 M-iz trans nit/444.10 MHz receive). 
• Fi,e-;ecticn helical resonator and two-pole crystal filter in 
rmEi/er IF 5- improved interrrodulatbn characteristics. 
• C. II channel Fwitch, for user-desired fcnctioi (such as subtone). 
• High-low cOWM SWitCt (10  W) 
• Montor ci.cul, :3 allow listeninc to modulation while making 
fr igtency acj tstrr ents. 
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III MITONAL ACCESSORES - . 

ct-At  

PC-1 3hene 3aich 

PS-4 IS! headp-one set H3-5 deluxe 3Q head-
phone set 

03-1A digital counter,' 
rlesp ay for TS-820. 

CW-E20 trctec: 500-Hz 
CW f lter or TS-320S/F-823 
CW-E20 500+ z CIA; filter for 
TS-520 sEriEs. 

C-51 : ynamic c ual-
mpeckance (E0 (1-; /500Q) 
desk en3rophom. 

MIC-30S (500Q) dynamic 
irise-cance inc land 
m crophone. Also available, 
INC-35S (50 kQ. 

MB-100 mobile moun- for 
1S-'20S 

..0 

MC-L -)uc -i-Tone (with 
aJtena-. C transmt) 

0:-180 cigi:al frequency 
-_,•ontrel ter TS-180S wit nut 

140-41V'A4w 
DS-1A DC-DC  BS-I (for TS-180S and 
convertEr for T3-820S;  -S-820S) anc BS-5 (f3r 
TS-520S (not foi ES-520SE).  7S-520 serie;) SM-220 pan-

splay 

c. 
4. .4111 8t4. 

YG-88A  f !ter, 
YG-4553 500-1-i  V firer 
ard Yer-155CN 2EE --lz CW 
fiter 4c r 

'ff-OBEW 500--lz CW filter 
fo• TS-1E OS/-5-121S aid 
YE-003SE F S313 biter for 
-S  ual-f lter system. 

... paersetter in amateur Nadi) 

RI'J KEN WOOD CONA MJNICAPON 3 INC 

111 WEST WALNL" 1:06,1P —ON CA 90220 



MFJ 

ANTENNA 
TUNERS 

'69"   
NEW MFJ-940 VERSA TUNER II matches 

coax and random wire 1 8 to 30 MHz 
Up to 300 watts RF OUTPUT. SWR, dual 

range wattmeter 1300 and 30 watts full scale). 
Six position antenna switch on rear. Select 2 

coax lines direct or thru tuner, random wire, and 
tuner bypass for dummy load 
New efficient airwound inductor 112 positions) 

gives you less losses than tapped toroid for 
more watts out 8x2x6 inches. SO 239 coax 
connectors 208 pf. 1000 volt capacitors. 
Optional mobile mounting bracket, add $3.00. 
Beware of imitators. When you buy MFJ you 

buy proven MFJ quality . . and a one year 
unconditional guarantee 

$3995 

MFJ-900 ECONO TUNER matches coax, ran-
dom wires. Full band coverage 1.8 to 30 MHz. 
Up to 200 watts RF OUTPUT. Efficient airwound  
inductor gives more watts out than tapped toroid. 
SO-239 coax connectors. 5x2x6 inches. One 

year unconditional guarantee. 
MFJ-901 Versa Tuner available. Same as 

MFJ 900 but has 4:1 balun for balanced lines. 
$49.95. 
Beware of imitators. Some are still copying 

our earlier models. MFJ has made improvements. 
For example, a new efficient airwound induc-

tor gives you less losses than a tapped toroid 
for more watts out and plenty of inductance for 
full band coverage 1.8 to 30 MHz  

• 

MFJ-16010 RANDOM WIRE TUNER lets you 
operate 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 low and high impedances by interchang-

ing input and output. SO-239 coax connectors. 
One year unconditional guarantee. 

Order from MFJ and try It. If not delighted, 
return within 30 days for refund (less shipping). 
Order yours today. Call toll free BOO-647-1800. 

Charge VISA, MC. Or mail check, money order. 
Add $3.00 each for shipping. 

For technical information, order/repair status, in 
Miss., outside continental USA. call 601 323 5869 

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

Antenna Tuner 

$299.95 
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, single wire and balanced lines. And it lets you 

tune up without going on the air! 

WE INVESTIGATED 

All tuners lose some rf power. We checked several popular tuners to 

see where the losses are. Mostly they are in the inductance coil and the 

balun core. 

So we switched from #12 wire for the main inductor to 1/4" copper 

tubing. It can carry ten times the rf current. And we've moved the 
balun from the output,  where it almost never sees its design 

impedance, to the input where it always does. Thus more power to your 
antenna. 

IMPOSSIBLE FEAT 

The biggest problem with tuners is getting them tuned up. With three 

knobs to tune on your transceiver and three on the tuner and ten 
seconds to do it (see the warning in your transceiver manual) that's1 1/2  

seconds per knob. 

We have a better way; a built-in 50-ohm noise bridge that lets you set 

the tuner controls without transmitting. And a switch that lets you tune 
your transmitter into a dummy load. So you can do the whole tuneup 

without going on the air. Saves that final; cuts ORM. 

BROCHURE AVAILABLE NO W 

For further details  on  this  exciting  new  high-power  low-loss, 

easy-to-use tuner send for our new brochure. Or visit your Palomar 

Engineers dealer. 

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

tax. 

master charge 
TIM 011.01111111.• C ato 

Palomar Engineers 
Box 455, Escondido, CA. 92025 • Phone: 17141 747-3343 

Reade, Serwce —see page 259 15 
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GODBOUT 

Recently, due to failure of one 
or more RAM chips in my 
TRS-80, which had been pur-
chased from Godbout (Bill God-
bout Electronics) 10 months 
previously, I returned all eight 
chips to Godbout under the 
terms of their one-year's warran-
ty. I requested that they test 
these chips to determine which 
were defective and replace as 
required. I offered to pay for 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-chip RAM kit from 
Godbout — no charge whatso-
ever, and postage paid! Now, I 
am sure that all eight original 
chips were not defective and 
can conclude only that once 
again Godbout is performing in 
their characteristic "the-
customer-must-be-pleased" 
manner. 
This attitude will go far to en-

sure the future success of this 
outstanding supplier. 

Arch Wicks W6SWZ 
Agoura CA 

DAVID 

Here is some updated materi-
al regarding the emergency op-
eration of the Florida Crown Net 
(Jacksonville) and the Florida 
Midday Traffic Net (FMTN) dur-
ing hurricane David Sept. 2-5th. 
Local Red Cross Director 

Buck Willocks of Jacksonville 
praised the amateurs saying, "If 
there was any one group who 
shined during the emergency, it 
was the amateur radio opera-
tors of this community." He was 
referring to the 55 operators 
who volunteered to link the 16 
Red Cross evacuation shelters 
to Red Cross HQ. Personal com-
mendation certificates are be-
ing given to each participant. In 
addition, stations were set up at 
Civil Defense HQ, the Weather 
Bureau, WTLV-Channel 12 stu-
dios, and the Mayor's office. 
Jacksonville Mayor Jake 

Godbold and his staff also ex-
pressed their 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 

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 oper-
ation of the Florida Midday Traf-
fic Net on 40 meters (day) and 75 
meters (night). The net stayed in 
session for over 55 continuous 
hours providing the only cov-
erage of the entire state. At 
least three major Weather 
Bureau offices in Florida were 
linked 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 information. 

Billy Williams N4UF 
Assistant Manager, FMTN 

Jacksonville FL 

STATE ARRL OFFICIAL KICKS 
FLORIDA MIDDAY TRAFFIC 
NET OUT OF LEAGUE 

On August 11th, ARRL South 
Florida Section Communica-
tions Manager (SCM) Woodrow 
"Woody" Huddleston informed 
Florida Midday Traffic Net 
(FMTN) Manager Al Suhr 
WB4AID that FMTN was no 
longer a part of the American 
Radio Relay League (ARRL). 
In his letter, Huddleston gave 

no other reason for the revoca-
tion of the ARRL section of 
Florida's largest traffic 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 man-
agement have steadfastly re-
fused to respond to the wishes 
of the ARRL Administration 
within this section. Therefore, I 
cannot justify expending ARRL 
funds issuing certificates 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-

ber. He said that he felt uncom-
fortable with so many nets oper-
ating in "his" section. The 
FMTN members voted 55 to 2 
for rejecting Huddleston's de-
mands. 
Shortly thereafter, Huddle-

ston was instrumental in estab-
lishing a new net just four kHz 
up in frequency at the same 
hour. Evidently, he was hoping 
to use his influence and the 
ARRL's prestige to lure FMTN 
members away since most 
FMTN members belong to the 
League. Most officials 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 7,251 kHz frequency at 
net time by just opening up on 
top of stations already in QS°. 
It seems that Huddleston and 
CFN  underestimafed the 
strength of those upon whom 
they tried to trample, because 
after two rocky ineffective 
months in which several ses-
sions were cancelled, the CFN 
was forced to move just to sur-
vive. 
Despite the move, CFN con-

tinued to falter as daytime traf-
fic operators rallied behind 
FMTN and its democratic 
stand. FMTN has been the top 
net of any in Florida for the last 
11 months running, based on of-
ficial statistics in Florida Skip, 
in messages per session han-
dled. The long anticipated 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 
traffic while people waited in 
line to pass messages on 
FMTN. A telephone campaign 
by some Florida ARRL officials 
to recruit CFN members also 
was a dismal failure. 
When  the  latest  Skip 

statistics showed FMTN on top 
again last month, it must have 
been more than Huddleston 
could take. After failing to get 
FMTN cut out of the national 
nets, he sent the letter expelling 
FMTN from the ARRL because 
they wouldn't let him take over. 
For the 70 FMTN members, 

reaction was immediate. Includ-
ed among the members are sev-
eral club presidents and offi-
cers statewide. Comments 
ranged from "dumb" to "smack-
ing of a dictatorship" describing 
Huddleston's action. 
The big sting 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 conjunction with linking 
CFN with a later net. A lengthy 
shouting match occurred on the 
CFN frequency with the poor 

soul saying he just wanted to 
continue 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 officials 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. 
It will be interesting to see if this 
holds true now. 
Meanwhile, Florida Midday 

Traffic Net officials have de-
clared themselves an indepen-
dent net whose members op-
erate on the legal basis of their 
FCC licenses and not through 
the sanction of the ARRL. 
Meanwhile, the controversy 
continues about the tactics in-
volved and daytime operators 
continue to support FMTN in 
growing numbers. 
This may be one case where 

David rises up and slaps 
Goliath! 

From NOFARS Balanced 
Modulator, September, 1979 

DRIVEL 

Although I have long been an 
admirer of you and 73 Mag-
azine, one who has enjoyed 
your growling and caustic com-
ments, all of which put amateur 
radio on its toes, made us 
aware, and stirred amateurs 
into thinking for themselves, I 
wonder what has happened to 
73 et al this past year. I am really 
doubting the values and goals 
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 manufactur-
er, and the guy who calls build-
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 equipment accord-
ing to many of your articles (or 
build power supplies). 
Another trend in 73 that is 

really disturbing has been 
Pasternak, and his trying to 
foist on us control of FM and 
amateurs by clique-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 
begging support of HFers as he 
tries to tell us how wonderful 
they are. 
Then we get articles on jam-

ming police radar and the re-

Contmued on page 226 
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"THE INFLATION FIGHTER" 
Top Performance  For The Budget 

Minded Amateur 
Analog Model FT-101Z 
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If economy is an important consideration, and you don't 
need the frequency counter and digital display, then choose 

the FT-101Z. The precision VFO gear mechanism is coupled 

to an easy-to-read analog display, providing resolution to 
greater than  1 kHz. All other features—the variable IF 

Specifications  FT-101Z 
GENERAL 
Frequency coverage: Amateur bands from 1.8-29.9 MHz + 
WWV/JJY (receive) 
Emission types: LSB, USB, CW 
Power requirements: AC 100/110/117/200/220/234 volts, 
50/60 Hz, DC 13.5 volts, negative ground (with optional 
DC—DC converter installed) 
Power consumption: AC 85 VA receive (73 VA HEATER 
OFF) 330 VA transmit, DC 5.5 amps receive (1.1 amps 
HEATER OFF) 21 amps transmit 
Case size: 345(W) x 157(H) x 326(D) mm 
Weight: Approx. 15 kg. 

RECEIVER 

Sensitivity: 0.25 pV for S/N 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 m), better than 

Price And Specifications Subiect To 
Change Without Notice Or Obligation 
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bandwidth, RF speech processor, superb noise blanker, 

VOX—are identical to the FT-101ZD. Yaesu gives you 

greater choice, so that you don't have to pay for what you 

don't need! The counter and digital display can be added to 

your FT-101Z at a later date, if you wish. 

50 dB (40 m) 
IF Bandwidth: Continuously variable fro.rn 2.4 kHz to 300 
Hz, using two 8-pole IF filters 
Audio output: 3 watts at 10% THD into 4 ohms. 

TRANSMITTER 
Power input: 180 watts DC 
Carrier suppression: Better than 40 dB 
Unwanted sideband suppression: Better than 40 dB (14 MHz, 
1 kHz modulation) 
Other spurious radiation: Better than 40 dB down 
Third order distortion products: Better than 31 dB down 
Transmitter frequency response: 300 — 2700 Hz (-6 dB) 
Antenna output impedance: 50 -75 ohms, unbalanced. 
Microphone  input  impedance:  500-600  ohms  (low 
impedance) 
Note:  FT-101Z (analog) cannot be used with the FV-

901DM, as there is no frequency display. 

The radio, 



Looking West 
Bill Pasternak WA6ITF 
24854-C Newhall Ave 
Newhall CA 91321 

On Saturday, September 22. 
1979, it was announced that the 
nation's second oldest repeat-
er, currently operating under the 
callsign WA6KOS/RPT on Mt. 
Wilson, would be permanently 
terminating operation on or 
about October 13. The an-
nouncement came in the form 
of a letter from system equip-
ment owner/sponsor Burt 
Weiner K6OQK, in which it was 
stated that after 18 years of con-
tinuous operation, he had prov-
en to himself that he could 
make a system function and do 
so at the extreme limits of the 
state of the art available. Fur-
ther, that due to the increasing 
amount of willful and malicious 
interference, with him as a 
prime target of it on a personal 
level, he had reached the deci-
sion that it was time to termi-
nate the operation and proceed 
in other directions. 
The system now known as 

WA6KOS/RPT started life as 
WA6TDD in 1962. It was put into 
service as an open repeater and 
has remained such ever since. 
Dockett 18803 caused a call-
sign change in 1972 and 
WA6TDD became known as 
WR6ABE. In 1976. Burt Weiner 
bowed out of the responsibility 
of licensee of the reoeater, turn-
ing that obligation over to Bob 
Thornburg WB6J Pl. At that 
time, the system became 
known as WR6AMD. Some 10 
months ago, Bob bowed out of 
the position of licensee and the 
reins went to David Faraone 
WA6KOS whose callsign now 
appears  on  the  system. 
Throughout these latter years, 
Burt Weiner has remained as 
equipment owner and has main-
tained the system's high tech-
nical standards for the licens-
ees who followed him. 
In his letter to Faraone and 

the repeater's users (about 450), 
he stated that though he has 
tried to remain a disinterested 
party in the operation of the sys-
tem, he could not, and with the 
increasing amount of personal 
abuse being hurled at him, he 
realized that the only way to 
solve the problem was for him 
to take the system out of ser-
vice and disappear from the 
scene entirely. He hopes that, in 
time, those now abusing both 
him and his equipment will for-
get that he ever existed. 
In commenting on the demise 

of WA6KOS, Faraone also stat-
ed his intention to establish a 
new repeater and to commence 
operation when Burt removes 
his system from service. The 

new repeater, again under the 
callsign WA6KOS/RPT, is to be 
located atop Santiago Peak in 
South Orange County at 5800' 
MSL. However, it is rumored, 
though not confirmed, that op-
position to the new system from 
politically powerful remote-
base owners who want no part 
of an open two-meter repeater 
on that hill is mounting. 
WA6KOS operates with a trans-
mit frequency of 146.40 MHz. 
With 146.46 MHz being the rec-
ognized national remote-base 
intertie frequency, the remote 
owners fear that the overall am-
bient noise factor of the band 
will be raised by the new device 
and impede communications 
on .46. It should be mentioned 
that not all remote owners seem 
to feel this way. At least three 
have offered Faraone help in 
establishing the new system 
and technical assistance in 
clearing up any interference 
problems that might ensue. 
Also unconfirmed are rumors 

that a number of major southern 
California repeaters, fearful 
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 selective usership op-
eration. The political climate is 
viewed as being that should two 
or three major systems make 
this move, it would initiate a 
domino effect that would write 
an end to open repeater com-
munication 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 tele-
vision, it was easy to tell the 
hero from the villain. Heroes 
always wore white hats and 
rode white horses. Your friend-
ly local neighborhood villain 
usually wore black clothing, a 
black hat, and rode a black 
horse. Maybe these were not 
the actual colors, 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. 
Unfortunately, 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 
appears totally wrong to the ma-
jority. In a nutshell, this de-
scribes a situation 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 utilize any form of 

language they may desire, re-
gardless of how offensive such 
utterances might be to the rest 
of the area amateur community. 
They defy anyone, including the 
FCC, to stop them, claiming 
that any action in that direction 
would be a direct violation of 
their First Amendment rights. 
There even appear to be a few in 
this group who are not even 
amateurs, but who have ama-
teur equipment and use it on the 
air. Their claim seems to be that 
since the "airwaves" belong to 
the "people," they have a right 
to operate a radio without sub-
jecting themselves to the will of 
any government or agency 
thereof. 
This group believes that any-

thing goes, anything said is 
"right," and anyone they wish to 
abuse on the air is fair game. It 
is quite interesting that they on-
ly seem to inhabit busy wide-
coverage open repeaters, where 
there exists a vast audience for 
their rhetoric. They rarely bother 
the smaller local systems, and I 
have yet to hear a report of them 
"taking on" a private repeater's 
usership, though many super-
wide-coverage "privates" do 
abound. Two things are evident. 
First, to exist, they require a 
large audience to fulfill their 
egos, and second, they prob-
ably live in fear of the reprisals 
they might endure if they as-
sailed a private system. It's no 
secret that the history of this 
area in relation to protecting 
one's domain, especially in re-
gard to the sanctity of private 
repeaters, is one of retaliation 
for any such attack. So, they 
continue to feed their egos on 
the "average" amateur who op-
erates on the "average" open re-
peater. 
For many years, I have won-

dered how a situation such as 
this could possibly develop. 
Many theories have come forth, 
but few were very conclusive, 
and, until now, none offered any 
real solution. Recently, I had 
the opportunity to meet and 
speak with Russ Andrews 
K6BMG. Russ is not new to the 
amateur fraternity. He holds a 
General class license and has 
been a ham for over 25 years. 
Like myself, he has witnessed 
the move toward lawless opera-
tion and disrespect for the will 
of the majority by the aforemen-
tioned minority. He has taken 
the time to develop a short 
thesis on the subject that we 
now present for your approval 
and commentary. 

LAWLESSNESS 
ON THE HAM BANDS 

What follows is one man's 
opinion. It is based on over 25 
years as a licensed ham and on 
my observations and under-
standing of human nature and 
foibles. In part, it takes the form 
of a scenario. Its purpose is to 

possibly give a wider view of the 
problems on the ham bands and 
stimulate thought, discussion, 
and, ultimately, a solution. 

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

general disrespect for govern-
ment, bureaucracy, and authori-
ty. 
2. The creation of the CB 

band resulted in such an ex-
plosion of personal radio activi-
ty that the FCC resources were 
overwhelmed. This inability to 
provide needed policing result-
ed in the "lawless" nature of CB 
the FCC is now struggling to 
overcome. 
3. This CB lawlessness soon 

spread to the creation of HFers, 
operating on non-CB frequen-
cies. 
4. Many of these CBers and 

HFers found out about ham 
radio and moved up (either 
legally or by various illegal 
methods). 
5. Other hams simply became 

corrupted, or fearless, and al-
lowed their negative sides 
greater rein. 

Why Has the Traditional Self-
Policing of Ham Radio Failed? 
Self-policing is based on 

three things: 

1. Respect for the privileges 
and for others who have earned 
similar privileges. This factor 
has been weakened in several 
ways: 
•Eased entry requirements. 
•Examinations "given" by 
other hams—and falsified. 
•Bootleggers. 

2. Peer pressure. The new 
breed of offender is immune to 
peer pressure from the general 
ham fraternity. 
*They have a different set 
of values. 
*There are enough of them 
now to form their own sub-
culture, or peer group, that 
supports them in their law-
lessness. 

3. Fear of exposure. They 
have built a rationalization 
which 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 
opinion is that even if exposed 
to the FCC, the FCC will do 
absolutely nothing: therefore, 
why should they fear being 
"turned in" by other hams? 

Where Are We Now? 
We have a growing group of 

antisocial, lawless individuals 
whose governing force is an 
ego-driven desire to have power 
through the use of radio tech-
nology. This group is self-stimu-
lating, that is, it encourages 
within itself increased technical 
competence toward jamming 

Continued on page 224 
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The following are excerpts from unsolicited letters and registration cards 
received from owners of the new TEN-TEC OMNI transceiver. 

"I sold a Yaesu to buy this and am very impressed"  — WB5ULA 

"My first QS0 with OMNI-A was LA1SV on CW and 
second was EA8SK on SSB."  —N2CC 

"Excellent rig, just as advertised."  —WB5TMD 

"Very pleased with performance. QSK feature 
very slick."  —WBOELM 

"This is my 5th TEN-TEC transceiver in less than 2 
years. I loved them all and still have 3."  —WBOVCA 

"Through the years I have had complete Drake 
and Collins stations. I tried a 544 Digital and liked 
it the best so decided to purchase the 546 
OMNI-D Digital."  —WA4NFM 

"Your OMNI is the best rig I have had in 20 years 
of homing."  —K4IHI 

"As a owner of Collins rig, your OMNI-D is the best."  —K9JJL 

"I already have an OMNI-A, 544 and a TRITON IV. 
You may ask why I own so many TEN-TEC rigs. 
In case there is a great RF famine, I want to 
be ready!"  —WD4HCS 

"You guys really know how to turn on an old timer!"  —K8ELS 

"Best operating & most conveniences of any 
transceiver I've ever used."  — W6LZI 

"I like CW. Compared OMNI against IC701 (rcvr) 
and OMNI won hands down. XYL WD6GSB really 
enjoys rig on SSB. Finds rig is very stable and 
dig:tal readout accurate."  —AC6B 

"Have checked it out on both modes from "top band" 
(160) all the way to 29 MHz. Terrific!!!!"  —W4DN 

"Works well, parts layout and design much better for 
any possible servicing than other ham gear. The 
Japanese hybrid sets can't compare to TEN-TEC 
for audio. Audio reports excellent without special 
speech processors, etc., to distort the signal."  —AG8K 

"I have been using the S-Line over 15 yrs and 
never thought anything could outperform it. I got the 
biggest surprise and THRILLED with this OMNI-D 
even though I have been a ham since 1936." —KV4GD 

"This must be the greatest. I've spent enough money 
on final tubes to almost pay for this." 

"This transceiver was recommended to me by old 
time hams (Xtras) whom I have known for 40 yrs. 
Has excellent break-in." 

"Best package job I've ever seen! First licensed 6AAV 
in 1926. Now in operation—a sweetheart!" 

"From a 32V2/SX115 to an OMNI is a big step!" 

"Receiver prominent—transmitter likewise— 
working comfortable—pleasing design." 

"First new rig for me in 10 years but seems 
to be very good." 

"The best transceiver I ever used or owned." 

"I wouldn't swap my OMNI for anything on the 
market, regardless of price." 

—KA4BIH 

—N6AVQ 

—W7LUP 

—K6YD 

—0E1FAA 

— W5GBY 

—W3TS 

—WDOHTE 

OMNI/SERIES B FEATURES 
All solid-state; 160-10 meters; Broadband design; Standard 8-Pole 
2.4 kHz Crystal Ladder I-F Filter + Optional 1.8 kHz SSB Filter & 
0.5 kHz 8-Pole CW Filter; 3-Bandwidth Active Audio Filter; Choice 
of readout — OMNI-A (analog dial), OMNI-D (digital); Built-in VOX 
and PIT. Selectable Break-in, Dual-Range Receiver Offset Tuning, 
Wide Overload Capabilities. Phone Patch Interface Jacks; Adjusta-
ble ALC; Adjustable Sidetone; Exceptional Sensitivity; 200 Watts 
INPUT; 100% Duty Cycle, Front Panel Microphone and Key Jacks; 
Zero-Beat Switch; "S"/SWR Meter; Cual Speakers; Plug-In Circuit 
Boards: Complete Shielding; Easier-:o-use size: 53/4"h x 141/4"w x 
14"d; Full Options: Model 645 Keyer $85; Model 243 Remote VFO 
$139; Model 252M0 matching AC power supply $139; Model 248 
Noise Blanker $49: Model 217 500 Hz 8-Pole Crystal Ladder CW Filter 
$55; Model 218 1.8 kHz 8-Pole Crystal Ladder SSB Filter $55. 

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

To add your name to the fast-growing list of OMNI owners, see your 
TEN-TEC dealer, or write for full details 

IDSEVIERVILLE TENNESSIE1 INC., 31862  

OMNI OWNERS SAY: 

• 

• 



RTTY Loop 
Marc I. Leavey, M.D. WA3AJR 
4006 Winlee 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 RTTY," 
grouped by system types. I said 
that the list was complete. Well, 
I was only partially right; I in-
advertantly left out reference to 
articles appearing in 73's sister 
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 
MICROCOMPUTING, encom-
passing many computer fami-
lies. Rather than list them strict-
ly by type, the figure includes a 
brief statement on each arti-
cle's content so that you may 
guide your search accordingly. 
Interest in microcomputer-

assisted 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 
Teletype ml Model 28, receive 
only, and is apparently having a 
hard time finding 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 

commercial sources go, Victor, 
we have covered several 
sources in the past, but, as 
always, checking with local 
hams for reliable sources is the 
best way to go. 
I have been quite upset over 

the number of complaints re-
ceived about several of the 
known firms dealing with Tele-
type equipment. While most of 
the complaints center around 
unanswered inquiries (several 
of which I have also suffered) or 
prolonged shipment times (dit-
to), there is also the occasional, 
as pointed out over the past few 
months, paid-for order which is 
never heard from again. Inciden-
tally, no work yet on the prob-
lem source noted last month. 
Dave Phillips W7GZ writes 

that he will be coming up on the 
air soon with a Kleinschmidt 
machine and home-brew TU. 
This is to be replaced in short 
order by a 6800 microprocessor 
system and CRT terminal. Quite 
an order of magnitude dif-
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 ASR/ 
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 WORRG poses a 
"big question." Wayland asks, 
"Are you aware of any RTTY 
gear, other than the Microlog 
system, which can be used to 
key the Kenwood TS-820 in 
transmit utilizing its built-in 
FSK feature?" My first inclina-

tion is to suggest using one of 
my favorite devices, a reed 
relay, in the loop to key the 
transmitter. It occurs to me, 
however, that you may be using 
only a CRT setup, without a con-
ventional loop. In that case, you 
would have to adapt some form 
of on-off switching to the sys-
tem, and I can appreciate your 
problem. Readers with similar 
systems are invited to drop a 
line and tell Wayland, and all of 
us, how you solved it! 
Wayland also touches on the 

reported rf sensitivity of the 
Microlog system and my note 
last year that information prom-
ised me was yet to be seen. 
Well, as of this writing, one year 
has passed, and I still have re-
ceived zip. This is not unique to 
Microlog, however. In fact, 
several companies, visible and 
well advertised, have promised 
to send various data sheets and 
literature in the past; not one 

has followed up on the offer. I 
don't know why—oh, well! 
The final letter this month 

comes from Jim New WA4DHD, 
a newcomer to RTTY, as he 
puts it. Jim is using the TRS-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, 
starting on 80 meters, you might 
try 3620 kHz, and 14080 kHz on 
20. Forty-meter RTTY is an iffy 
thing, and other bands frequent-
ly depend on conditions. Twen-
ty and 80 are pretty well popu-
lated, and a QS° 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 will learn better. I know 
that I exist, and I hope to be 
more visible. 

March, 1977 —"Using The '$50' Terminal," James Brown. The author presents, in 
flowchart fashion, ASCII-to-Murray conversion. No particular microprocessor is 
mentioned. 

November, 1977—"SC/MP Goes Baudot," Benjamin Blish. An SC/MP microcom-
puter is used to interface a Murray machine to an SVVTPC 6800. Both software 
and hardware are presented. 

June, 1978 —"Baudot  er. ... Murray, Meet The H8," Howard L. Nurse. Interfac-
ing to the Heath H8 is covered with full source listing and hardware needed. A 
solid article. 

June, 1978 —"ASCII to Baudot . . er  . Murray (the Hard Way)," John A. Lehman 
and Ray Graham. A tale of an experience with one supplier's conversion board. 

September, 1978 —"Baudot Interface 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-80 system. 

August. 1979— Teleprinter Output for TRS-80," David G. Morr. A hardware and 
software scheme for using a Murray-encoded printer as an output device. Full 
listings and hardware are covered for this Z-80 system. 

September, 1979— Make PET Hard Copy Easy," Dr. James M. Downey. Interfac-
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. Articles from Kilobaud MICROCOMPUTING on computer-
ized RTTY. 

Corrections  
In my article, -Dual-Band 

Smokey Detector," which was 
published in the May issue, two 
errors in the drawing dimen-
sions slipped by me when I 
reviewed the proofs. 
On page 49 of that issue, the 

last paragraph calls for the cir-
cular waveguide to be made 
from 1/2-inch water pipe. It 
should be 1/4 -inch water pipe. 
The dimensions shown on 

the rectangular waveguide E 
plane view on page 51 should 
show the hole for the circular 
waveguide as 7/8 of an inch in 
diameter (or the outside di-
meter of a piece of 3/4-inch 
copper water pipe). The horn 
mounting hole is also shown as 
I/2-inch; this descrepancy can 
be easily rectified by making 
the tab cuts deeper so that they 
can be bent to fit the o.d of the 

circular waveguide. All hole 
cuts into the circular waveguide 
retain the same dimensions. 
One thing not described in the 
article, however, is the fact that 
the WR42 guide must be 
trimmed on the inside of the cir-
cular guide to be flush with the 
inside wall of the pipe. 
I have also received many 

calls regarding the omission of 
the value of the series resistor 
shown where the 12-volt feed is 
located; this resistor is rated at 
10 Ohms. It connects to the 
junction point where it feeds the 
main dc into the two 741 ICs and 
a 390-Ohm resistor. The point 
marked + 12 volts on IC5 should 
also tie to the same junction 
point since that resistor serves 
as part of the filter from the 
source. 
I have found a supplier for 

waveguide and other micro-
wave components where ama-
teurs can get small quantities. 
This supplier has an excellent 
catalog and offers it to the 
public for the asking—no micro-
wave experimenter should miss 

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

Stirling Olberg W1SNN 
Waltham MA 

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 other experi-
ments. Unfortunately, this 
equipment is not available in In-
dia. 

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

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 Nilanjana, 10th Floor 

Marve Road 
Malad-West 

Bombay 400064, India 
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WHEN OUR CUSTOMERS TALK... 
WE LISTEN. 

From around the world their RTTY messages read loud and clear. 

Jim Clouse, K5JN 
Oklahoma City, OK 

Phil Litchfield, WA1OFP 
New Canaan, CT 

Ed Trego, W9WKC 
Hoopeston. IL 

At HAL we want to hear what our customers have 
to say about RTTY practices. problems, and possibilities. 
So when they talk . . . we listen . . and respond. 

The result is that HAL Communications equipment 

111 

Colin Richards, 9M2CR 
Singapore 

• 

Reinhard Richter, DJ1KM 
Hannover 

stays at the leading edge of RTTY design with.. 
features that open up new capabilities for greater 
enjoyment of RTTY operation. And with performance 
reliability so certain, we offer a full one-year warranty. 

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

HAL COMMUNICATIONS CORP. 
Box 365  For our European Customers Contact: 

Urbana, Illinois 61801  Richter & Co., D3000 Hannover 1 

217-367-7373  I.E.C. Interelco, 6816 Bissone/Lugano 



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

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 amateurs 
the world over. Since then, let-
ters of support have been re-
ceived from all parts of the 
globe, each showing dedicated 
interest in pursuing the 
challenges our awards program 
has to offer. 
This month, we offer two new 

awards, each of which is very 
unique in its own right. 

THE Q-5 
AWARD OF EXCELLENCE 
This award, sponsored by the 

editors of 73 Magazine, is 
available to amateurs through-
out the world possessing any 
class license who operate 
periodically in the American 
Novice band. 
To be valid, all contacts must 

be made on or after January 1, 
1980. Likewise, all 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 all ten US call districts and 
receive no less than a 0-5 
report. A qualifying RST might 
be, for example, 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 
of 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 claimed contacts, logging 
each contact in order of the US 
call district. Indicate the station 
worked, the date and time in 
GMT, the frequency utilized, 
and, most important, the RST 
report as noted on your confir-
mation card. Also required is a 
brief description of the station 
equipment and antenna system 
used to complete this award. 
Do not send QSL cards! Have 

your list verified 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 

IRCs to: Bill Gosney WB7BFK, 
73 Awards Editor, 2665 North 
1250 East, Oak Harbor, Whidbey 
Island WA 98277 USA. 
A significant number of 

amateurs throughout the world 
find their primary interest in the 
operation and development of 
specialty-type communica-
tions. It is the efforts of these 
many pioneers in their field 
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 "communicator 
specialists." 

SPECIALTY COMMUNICA-
TIONS ACHIEVEMENT AWARD 
Sponsored by the editors of 

73, this award is dedicated to 
amateurs worldwide who take 
pride in active participation in 
the field of 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, 
RTTY, EME (Earth-moon-Earth), 
and/or OSCAR will be recog-
nized for this award. Contacts 
between stations on OSCAR or 
EME may be made using any 
mode authorized in your coun-
try. Applicants must be cau-
tioned, however, that mixed-
mode contacts will not be valid. 
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 DX 
countries from the VVTW DX 
Countries List. 
To apply, the applicant must 

prepare a list of claimed con-
tacts. For the Class A award, 
this list must be arranged in 
alphabetical order by US state; 
for the Class A-1 award, prepare 
the list of contacts in order by 
callsign prefix. Either list 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 QSL cards! Have 

your list verified by two 
amateurs, a local radio club 
secretary, or a notary public. 
Enclose each list with an award 

fee of $3.00 or 8 IRCs to: Bill 
Gosney WB7BFK, 73 Awards 
Editor, 2665 North 1250 East, 
Oak Harbor, Whidbey Island 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 time, I would 
like to encourage you to write 
any comments you may have 
about this column or our 
awards program being offered. 
Traveling abroad as we do 

every month, I wish to share a 
very unique series of awards be-
ing offered by the Swedish 
Amateur Radio Society (SSA — 
Sveriges Sandareamatorer). 
Karl Friden SM6ID wrote to in-

form us about the WASM II 
achievement award and sent 
along this very attractive 
diploma which is issued upon 
successful completion of the 
award requirements. 

WORKED ALL SM LAENS 
WASM II 

The WASM II, 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. Any one of the amateur 
bands is allowed and contacts 
made in CW or phone or any 
combination of both are al-
lowed, providing it is not cross-
mode. 
Amateurs in Class A areas 

must submit proof of having 
established two-way communi-
cations with each of the 25 
laens (counties) on two dif-
ferent bands (50 QSLs). Ama-
teurs in Class B areas must sub-
mit proof of having established 
contact with each of the 25 
laens without any band restric-
tions. 

Sweden is divided into 25 
laens or counties: 

A—City of Stockholm (SM5 and 
SM0) 

B —Stockholm laen (SM5 and 
SM0) 

C — Uppsala laen (SM5) 
D—SOdermanland laen (SM5) 
E—Ostergetland laen (SM5) 
F—Jenkeping laen (SM7) 
G — Kronoberg laen (SM7) 
H — Kalmar laen (SM7) 
I —Gotland laen (SM1) 
K — Blekinge laen (SM7) 
L— Kristianstad laen (SM7) 
M — MalmOhus laen (SM7) 
N — Halland laen (SM6) 
—Geteborg och Bohus laen 
(SM6) 

P—Alvsborg laen (SM6) 
R —Skaraborg laen (SM6) 
S—Varmland laen (SM4) 
T— Orebro laen (SM4) 
U — Vastmanland laen (SM5) 
W— Kopparberg laen (SM4) 
X —Gavleborg laen (SM3) 
Y—Vasternorrland laen (SM3) 
Z—Jamtland laen (SM3) 
AC — Vasterbotten laen (SM2) 
BD— Norrbotten laen (SM2) 

Application for the WASM II 
must be accompanied by a veri-
fied list of claimed contacts. 
This list may be verified 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 0. 
Friden SM6ID, Awards Manager 
SSA, Pl. 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 SMOCCE 
who is awards manager for the 
WASM I award being offered by 
this national organization. It is 
very unfortunate that a sample 
of this award is not available for 
reproduction. 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 

Continued on page 228 
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When quality counts 
Do not be fooled by the low prices, these brand 

new lab quality frequency counters have important 
advantages over instruments costing much more. 
The models 7010 and 8010 are not old counters repack-
aged but 100° new designs using the latest LSI 
state-of-the-art circuitry. With only 4 IC's, our new 7010 
offers a host of features including 10 Hz to 600 MHz 
operation, 9 digit display, 3 gate times and more. 
This outperforms units using 10-15 IC's at several 
times the size and power consumption. The older 
designs using many more parts increase the possiblity 
of failure and complexity of troubleshooting. .Look 
cloesely at our impressive specifications and note you 
can buy these lab quality counters for similar or less 
money than hobby quality units With TV xtal 
time bases and plastic cases! 

Both the new 7010 and 8010 have new amplifier 
circuits with amazingly flat frequency response and 
improved dynamic range. Sensitivity is excellent 
and charted below for all frequencies covered by the 
instruments. 
Both counters use a modern, no warm up, 10 MHz 

TUX() [temperature compensated xtal oscillator] 
time base with external clock capability - no economical 
3.579545 MHz TV xtal. 

MODEL 7010  600 MHz 

il,  in ri n ri  n ti rin 
1 u. It  ' I Li LI U. LI 
••••••. . ... ,  Iva 

R u n g . 

0001110 - 1100  00/1 - 01IC 

• 100'  U.S A. FACTORY ASSEMBLED 
• 100  PARTS 8 LABOR YEAR GUARANTEE 
• CERTIFIED NBS TRACEABLE CALIBRATION 
• EXTERNAL CLOCK INPUT 

Duality metal cases with machine screws and heavy 
guage black anodized aluminum provide RF shield-
ing,light weight and are ruggei and attractive - not 
economical plastic. 
For improved resolution there are 3 gate times 

on the 7010 and 8 gate times on the 8010 with rapid 
display update. For example, the 10 second gate time on 
either model will update the continuous display every 
10.2 seconds. Some competitive counters offering a 
10 second gate time may require 20 seconds 
between display updates. 
The 7010 and 8010 carry a 1C0̀)/0 parts and 

labor guarantee for a full year. No "limited" guarantee 
here! Fast service when you need it too, 90% 
of all serviced instruments are on the way back to 
the user within two business days. 
We have earned a reputation for state-of-the-art 

designs, quality products, fast service and honest 
advertising. All of our products are manufactured and 
shipped from our modern 13,000 square foot facility in 
Ft. Lauderdale, Florida. 
When quality counts...count 3n Optoelectronics. 

MODEL 8010 1 OH: 

kkUuEPOC1 COuNIER 

II  II  II  gi ll  !#  If 
U.  LI  LI  LI  U  U  U. U 

EE Salo  aptoolectrenics inc. 
011'. CU. 10:10  OWN .t/t  1/3 W s  Is 

111:  111:- I III: Ilk I 
Gin 0011 / 

• 

OAP II 

SO  500 1000  II :• 

I V4a . O fi t 
000.1 -100/ 

• DISPLAY HOLD FUNCTION 
• 9 RED LED DIGITS 4" HIGH 
• .1 Hz RESOLUTION 
• 0.1 PPM 10 MHz TCXO TIME BASE 

• COMPACT SIZES-7010- I -  Hx4- ' Wx 5- • .."D  8010- 3" Hx7-

• LAB/ PORTABLE-AC ADAPTER INCLUDED 
• 1 MEGOHM 8 50 OHM INPUTS 
• STATE-OF-THE-ART LSI DESIGNS 
• COMPREHENSIVE USER MANUAL PROVIDED 

" Wx6-• "D 

MODEL 
S 

PRICE 
RANGE 
10Hz to 

LED 
DIGITS 25-250 MHz 

SENSITIVITY 
50  OHM  INPUT  

250-450 MHz 450 MHz-1GHz 

HI-Z INPUT 

10Hz - 60 MHz 

- 
GATE  

TIMES 12 MHz 

RESOLUTION 

60 MHz MAX FRECL 

TCXO TIME 

20 -40 C 

BASE 

FREO. 

EXT 
CL OCK 

INPUT 

NI-CA 3 
BAIT 
PACK 

7010 
' 7010.• 

145.00 
225.00 MHz 9 5-20 mV 10-30 mV 

20-40 mV 
to 600 MHz 

1-10 mV 131 .1.1.10 SEC .1Hz 1 Hz 
10 Hz 
600MHz 

i PPM 
0 1 PPM 

10 MHz 
YES 

OPTION 
$26. 

YES 
JPT 0-s600 
S13. 

8010 
.8olo • 

- 

325.00 
405 00 1 GHz 9 1-10 mV 5-20 mV 10-25 mV 1.10  mV I81.01-20 SEC .1 Hz 1 Hz 

10 Hz 
1 GHz 

1 PPM 
01 PPM 

10 Metz YES 
STD 

0;1750.4  

$33 

' Has precision 0.1 PPM TCXO time base 

MODEL 7013 

#7010  600 MHz Counter - 1 PPM TCXO  $145.00 
07010.1 600 MHz Counter - 0. PPM TCXO $225.00 

OPTIONS 
MNi-Cao-701 Ni-Cad Battery Pack 8 

charging circuitry 
Installs inside unit 

MEC-70 Evernal Clock input.10 MHz 
MCC-70  Carry Case. Padded Slack Vinyl 

EE 

15.00 
25.00 
8.95 

MODEL 8010 

#8010 1 GHz Counter - 1 PPM TCXO $325.00 
08010.1 1 GHz Counter - 0.1 PPM TCXO 5405.00 
4,8010 1-13 1 3 GHz Counter - 0 1 PPM TCXO $495.00 

OPTIONS 
MNi-Cad-801 Ni-Cad Battery Pack 8 

charging circuitry 
Installs inside unit 

mCC-80 Carry Case. Padded Black Vinyl 
S 39 00 
S 995 

ORDER FACTORY DIRECT • CALL TOLL FREE 

Optoelectronics inc 
5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 

ACCESSORIES 

mTA-100 Telescope Ant with 
Right Ang e BNC $ 9.95 

MP-100 Probe. 50 :hm. is $13.95 
MP-101 Probe. Lo-Pass. 

Audio Usace $16.95 
MP-102 Probe. Hi-i. 

General Pu -pose  S16.95 

1-800-327-5912 
FROM FLORIDA (305) 771-2051/2 

TERMS: Orders to U.S. and Canada. add 5'  for shipping. handling and insurance to a maximum of $10.00. All other orders add 10 . 
C.O.D. collection fee $1.00. Orders under $15. 00 add extra $1.00 handling Regular checks must clear before order is shipped. Florida residents add 4  sales tEx. 



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 it is in 
the very nature of the incorrigi-
ble malcontent to nitpick, I de-
cided a long time ago to leave 
significant questions for others 
to discuss. I deal with those nig-
gling little matters that produce 
heartburn rather than peptic ul-
cers. If you seek the earth-shat-
tering exposé, the juicy scan-
dal, or the noble crusade, move 
on; you will not find it here. Let 
others pursue man-eating 
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 calls 
for some protest, however 
slight. I would have hoped that 
Newington, Connecticut, would 
have registered some opposi-
tion, but none was forthcoming. 
There are times, I suppose, 
when the lamb will willingly lie 
down with the lion. 
The present system of call-

sign allocations is an abomi-
nation. It more closely resem-
bles some sort of random selec-
tion than a structured plan 
which could clarify grade of li-
cense, seniority, or geographi-
cal location. The unfortunate in-
clusion of a great number of 
garbled prefixes has botched 
up the whole thing but good. 
There is no longer any de-

pendable way, short of asking 
directly (which somehow goes 
against the grain), to know 
whom you are working or 
whether your contact has been 
licensed for sixty years or for 
sixty days. It is claimed 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 organized. One 
used to know beyond peradven-
ture that the KA he hooked up 
with 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 prefix. 
I'm not disturbed merely by 

the confusion. I simply dislike 
the idea of creating equality 
where it really has no place. 
Don't misunderstand me. I am 
one hundred percent in favor of 
political, racial, sexual, and 
social equality ... a true ad-
vocate and champion of democ-
racy. But it has no more place in 
ham radio than it has in any 
other such avocation ... pho-
tography, stamp collecting, gar-
dening, woodworking, astrono-
my, or Sunday painting. What is 

this sudden impulse to create 
equality everywhere? I believe 
that those 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-
tificial leveling 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 terribly wrong with 
that? 
The simple truth is that, in the 

words of an old adage "When 
everybody is somebody, nobody 
is anybody." 
By all 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-
timer from the Johnny-come-
lately. I rise to my hind legs and 
bay loudly at the moon. The new 
callsigns are lousy! 
But things might have been 

far worse. I read a proposal that 
would have utilized the 3-letter, 
3-digit system presently em-
ployed in the assignment of 
some state's auto license 
plates. If our present callsign 
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 fingerprints, are 
unique ... no two alike .. . they 
should be used to replace the 
standard callsigns. Don't ex-
pect me to analyze the logic 
that prompts such suggestions; 
I'm no expert in abnormal psy-
chology. 
It may be that the present re-

vision of the callsign 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 
first 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 violation to a 
number of amateurs who had 
contacted Thailand stations. 
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 misad-
venture reminds me of the great 
flap that occurred when police 

were issuing summonses to 
hams who were transmitting 
while driving, despite a change 
in the law. This took place some 
fifteen years ago, and notwith-
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 regu-
lation so they could show them 
to arresting officers. Despite all 
this, there are still some cops 
who attempt to hand out tickets 
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 
like 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 
outlined in 97.137, and the reply 
must be sent via registered or 
certified mail." (See CIST, 
August. 1979.) 
What would happen if one of 

these cited amateurs were to 
fail to reply to the notice? Bu-
reaucratic 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 ... agencies of the 
government are known to foul 
up from time to time. 
Not only do these erroneous 

citations demonstrate that a bu-
reaucracy can be wrong, but 
they also confirm 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 embar-

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 Commis-

sion is committed to the per-
petuation of a grand illusion; it 
must maintain an aura of infalli-
bility. Perhaps even more im-
portant. 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" that has plagued 
and bedeviled operations on the 
DX bands ... it would have 
been able to nail all the CW in-
truders on fishing trawlers who 
constantly appear on unautho-
rized frequencies 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 eliminate 10-meter ca-
pability from amplifiers in-
tended for use among legiti-
mately licensed amateurs ... it 
would have been capable of de-
vising some nationally applic-
able regulation which would, 
once and for all, take uncompro-
mising precedence over com-
munity zoning restrictions on 
radio tower installations. It 
would also have been able to 
force manufacturers of home 
entertainment devices to install 
adequate filtering so that TVI 
and BCI would be minimized, if 
not eliminated altogether, thus 
lifting 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 that there's 
nothing perfect in this all-too-
imperfect world. But this has its 
compensations. It's great for 
the likes of me ... a guy who 
derives personal satisfaction in 
pointing out foibles and flaws. 
How could I function if this were 
a world without faults? Yet, 
somehow I have the feeling that 
even if it were perfect, we grum-
blers and groaners would still 
manage to find something to 
gripe about. 

Ham Help 
I need a parts list and 

assembly and tuning instruc-
tions for a Telrex TC-99 triband 
beam antenna. Will copy and re-
turn. 

A. McGinnis WA2DTC1 
55 Patton St. 

Iselin NJ 08830 

I am in desperate need of a 
schematic and alignment in-
structions for a National NC-
300. I would really appreciate 

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

Everyone knows RF amplifiers take a real beating in day-to-day operations  in overheated repeater stations, knocking 
around under dashes and in trunks, quick rigged for contests and field days. That's why we've designed our new series of 
amplifiers to take all kinds of punishment and still keep on delivering: 

OUTSIDE 
• A brutally rugged heatsink with 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 circuits. 
• All amps have reverse D.C. polarity protection. 

PLUS KLM'S STANDARD HASSLE-FREE FEATURES 
• No tuning; KLM microstrip designs are broadbanded. 
• Automatic R.F. sensing (and remote hard-keying). 
• No mode-switching. All 420-450 MHz and 2 meter models (except the PA2-25B) are "linear' for straight 
ahead operation on FM, OW, AM. and SSB (delay adjustable). 

NOW, see your KLM dealer 
SEE WHY WE'RE KNOWN AS THE "GOOF-PROOF" AMP CHAMPS! 

POWER AMPLIFIER SPECIFICATIONS 
POWER (watts) 

MODEL  IN  OUT  AMPS 
NUMBER  USEABLE  (max)  (min)  13 5 VDC 

13 St.  18 M H t 

2 258  1-4  4  25  4 
4-80BL  1-4  4  80  10 
4-1608L  1-4  4  160  20 
15-40 BL  5-15  15  40  5 
15-80BL  5-15  15  80  10 
15-160BL  5-15  15  160  22 
45-160BL  15-45  45  160  18 

KL MELECTRONICS INC., 17025 LAUREL RD., MORGAN HILL, CA 95037 (408)779-7363 

POWER (watts) 
MODEL  IN  OUT  AMPS 
NUMBER  USEABLE  (mix)  (min)  13 5 VDC 

BC Series 220-225 Mii. 

4 70 BC  1-4  4  70  10 
15-60 BC  5-15  15  60  8 
15-120 BC  5-15  15  120  25 
45-120 BC  15-45  45  120  15 

' C Series 420-450 MHz 
4-40CL  1-4  4  40  10 
15-40CL  5-15  15  40  5 
15-110CL  5-15  15  110  20 

L suffix indicates LINEAR models suitable for FM CW SSB and AM 
All models meet and exceed FCC 20777 specs 



The age of tone control has come to 
Amateur Radio. What better way to utilize 
our ever diminishing resource of fre-
quency spectrum? Sub-audible tone 
control allows several repeaters to share 
the same channel with minimal geo-
graphic separation. It allows protection 
from intermod and interference for 
repeaters. remote base stations, and 
autopatches. It even allows silent moni-
toring of our crowded simplex channels. 

We make the most reliable and complete 
line of tone products available. All are 

totally immune to RF, use plug-in, field 
replaceable, frequency determining 
elements for low cost and the most 
accurate and stable frequency control 
possible. Our impeccable 1 day delivery 
is unmatched in the industry and you are 
protected by a full 1 year warranty when 
our products are returned to the factory 
for repair. Isn't it time for you to get into 
the New Age of tone control? 



TS-1 Sub-Audible Encoder-Decoder • Microminiature in 
size, 1.25 x 2.0- x .65 • Encodes and decodes simultaneously • 
$59.95 complete with K-1 element. 

TS-1JR Sub-Audible Encoder-Decoder • Microminiature 
versioi of the TS-1 measurng just 1.0' x 1.25' x .65, for hand-
held u'its • $79.95 complete with K-1 element. 

ME-3 Sub-Audible Enccder • Microminiature in size, 
meastres .45 x 1.1 x .6- • Instant start-up • $29.95 complete 
with K -1 element. 

TE-8 Eight-Tone Sub-AuJible Encoder • Measures 2.6 ' x 
2.0" x .7 • Frequency selection made by either a pull to ground 
or to s ipply • $69.95 with 9 K-1 elements. 

PE-2 Two-Tone Sequential Encoder for paging • Two call 
unit • Measures 1.25" x 2.0"x .65" • $49.95 with 2K-2 elements. 

SD-1 Two-Tone Sequential Decoder • Frequency ran: e is 
268.5 - 2109.4 Hz • Measures 1.2' x 1.67- x .65" • Moir .intary 
output for horn relay, latched output for call light and rezeiver 
muting built-in • $59.95 with 2 K-2 elements. 

TE-12 Twelve-Tone Sub-Audible or Burst-Tone Enco:er • 
Frequency range is 67.0 - 263.0 Hz sub-audible or 1650 -4200 Hz 
burst-tone • Measures 4.25" x 2.5" x 1.5" • $79.95 will 
12 K-1 elements. 

ST-1 Burst-Tone Encoder • Measures .95" x .5" x .5' plus 
K-1 measurements • Frequency range is 1650 - 4200 Hz • 
$29.95 with K-1 element. 

426 West Taft Avenue, Orange. CA 92667 
(800) 854-0547, California residents use: (714) 998-3021 

COMMUNICATIONS SPECIALISTS VISA 



Microcomputer 
Interfacing  

David G. Larsen 
Peter R. Rony 
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 counting and 
timing operations. This section 
will discuss two test programs 
for the 8253. One is a demon-
stration 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 
fly." 
The counter is wired to an 

8080A-based microcomputer, 
as shown in our October col-
umn. The details of the test cir-
cuit are provided in Fig. 1. 
Although the use of an oscil-
loscope is handy to monitor out-
put signal OUTO from counter 
#0, it has been found just as 
useful to provide a single 7490 
decade counter chip to detect 
negative-edge transitions at 
OUTO. The 25-kHz input clock 
frequency, which has a period T 
of 40 ys, is input at CLKO. 
Before the 8253 chip is used, 

the nature of output signal 
OUTO must be understood as a 
function of the six different 
modes of operation, MODE 0 
through MODE 5. We have 
found the manufacturer's liter-
ature to be somewhat confus-
ing, so their diagrams have 
been simplified by omitting all 
signals other than OUTO. This 
permits all six modes to be 
compared simultaneously, as 
shown in Fig. 2. Note that 
MODES 0 and 1 provide a neg-
ative monostable clock pulse of 
duration NT; MODE 2 provides a 
series of negative clock pulses 
of pulsewidth T and period NT; 
MODE 3 provides essentially a 
square wave of period NT; and 
MODES 4 and 5 provide a single 
strobe pulse of pulsewidth T at 
a time NT after a trigger pulse 
has been applied to counter #0. 
The quantity N is a 16-bit timing 
byte initially loaded into 
counter #0. In our program, the 
timing byte is 000 000, which 
corresponds to the decimal 
number 65,536. 
At this 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 #0 and no count-
ing occurs. This type of be-
havior occurs with MODE 0, 
MODE 2, MODE 3, and MODE 4. 

2. GATEO functions as a trig-
ger/reset input; a positive-edge 
transition at GATEO resets 
counter #0 and initiates count-
ing. Each time there is a positive 
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 
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 register has an ad-
dress of 200 003 and counter #0 
has an address of 200 000. The 
program is quite simple. First 
the control word 060 (MODE 0) is 
output into the control register. 
Next, we successively load the 
LO and HI counter bytes, both 
of 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-significant 
byte is loaded first, then the 
most-significant byte. Observe 

PULSER 

25 Mix 

8253  '4 

04TE0  0 

7404 

COUNTER 

_ -• 

SCOPE 

Fig. 1. Circuit for counter #0 on the 8253 timer to be used with the 
demonstration program given in Table 1. It is assumed that the 
counter counts negative-edge transitions. 

OUTO 

OUTO 

OUTO 

OuTO 

NT 

 NT   

MODE 0 

MODE I 

MODE 2 

MODE 'S 

MODE 4 

ROL E 5 

Fig. 2. Timing diagrams for the OUTO output signal for each of the 
six operating modes of the 8253 timer. 

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

repeated only by executing 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 

Continued on page 225 

003 000 076  TIMER,  MVIA  /Move control word into accumulator 
003 001a 060  060  /Mode control word 
003 002 062  STA  /Store it within control register 
003 003 003  003  /in 8253 interval timer chip 
003 004 200  200 
003 005 076  MVIA  /Move LO counter byte into accumulator 
003 006 000  000  ILO counter byte 
003 007 062  STA  /Store LO byte in counter #0 
003 010 000  000 
003 011 200  200 
003 012 076  MVIA  /Move LO counter byte into accumulator 
003 013 000  000  /HI counter byte 
003 014 062  STA  /Store HI byte in counter #0 
003 015 000  000 
003 016 200  200 
003 017 303  JMP  Malt 
003 020 017  017 
003 021 003  003 
If you wish to observe the counting process on a pair of output ports, replace the last 
program instruction by the following sequence of instructions: 
003 017 076  MVIA  /Move new control word into accumulator 
003 020 000  000  Move control word to read counter #0 
003 021 062  STA  /Store it within control register 
003 022 003  003 
003 023 200  200 
003 024 072  RPT,  LDA  /Read LO counter byte into accumulator 
003 025 000  000 
003 026 200  200 
003 027 323  OUT  /Output LO counter byte to Port #2 
003 030 002  002 
003 031 072  LDA  /Read HI counter byte into accumulator 
003 032 000  000 
003 033 200  200 
003 034 323  OUT  /Output HI counter byte to Port #0 
003 035 000  000 
003 036 303  JMP  /Continue to output the counter bytes 
003 037 024  RPT 
003 040 003  0 

aThe control word at address 003 001 is changed to demonstrate the behavior of the 
different modes of operation. 

Table 1. Demonstration program for the 8253 interval timer. 
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A NEW DIMENSION IN DIGITAL COMMUNICATION 
FEATURING THE FULLY AUTOMATIC ATR-6800 SPLIT SCREEN VIDEO 

TERMINAL FOR CW & RTTY 

,10+, 44  Pier 

MICROLOG / -6800 

'••• 

ATR-6800 comes "FULLY LOADED" with all options 
Direct hook-up to your Transceiver 

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

• Automatic Response (NYIRU) 
• 10 programmable message memories 
• 4 programmable SELCAL memories 
• Non-volatile (battery backup) memory 

• 2000 character text buffer 
• Split Screen - Type & Edit while receiving 
• Black or white; Normal or Zoom display 

master chargle 
INTII•11M . CIJI/0 

VISA' M55 

Nothing else to buy 

• Real time clock 
• Auto Ident for CW/RTTY 

• Morse 1-199 WPM 
• Baudot 60, 66, 75, 100 130 WPM 
• ASCII 110-4800 baud; Upper & lower case 

• Printer-Speed Converter output 
• Cassette "Brag Tape" record/play interface 
• Computer mode (M68C2) 4K byte RAM 
• Full/half Duplex Computer Terminal Mode 

• 16 I/O lines for external control 

Plus much, much more . . . 

ATR-6800 video terminal with built-in AFSK modem 
and nine inch video monitor.  Amateur net 81895. 

Ask your dealer or call for additional information. 

Prices subject to change. 

MICROLOG 
C O R P O R A TI O N 

4 Professional Drive — Suite 119 
Gaithersburg, Maryland 20760 
Telephone (301) 948-5307 



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-
forts on the part of all con-
cerned. The operators were 
notified on July 20, 1979. that 

On Crete (1-r), SV1IW, SV1KP, and SV1JG. 

they would be permitted to 
transmit from Mt. Athos; they 
departed Athens on Monday. 
August 6. 
SV1DC drove twelve straight 

hours, and the group was on the 
air at 1430 UTC, August 7. Since 
getting to the operating spot in-
volved walking and hand-

carrying. only a 12AVQ Hy-Gain 
vertical was taken; no antennas 
were available for other than 20, 
15, and 10 meters. A Kenwood 
TS-520 with external remote vfo 
and a Honda E300 generator 
rounded out this field operation. 

In 70 hours, over 8000 con-
tacts were logged, including a 
thousand on CW by SV1IW. 
Most operation was on 20 and 
15, with 10 meters being its 
usual obstinate summer self. In 
general, conditions were OK ex-

cept toward Asia—only a few 
stations from Asia got through. 
The Mt. Athos operation shut 

down at 0200 UTC on August 11; 
SV1IW and SV1JG along with 
SV1KP (Ms. SV1IW) proceeded 
to the island of Crete for a 
"vacation-style" 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 their 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 
Let's talk about the perennial 

Novice, the one who never 
seems to learn. This is a rare 
case,  actually,  as  most 
amateurs advance to being 
reasonably competent opera-
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 CW. The stations he 
was working were all about one 
kHz higher in frequency. That is, 
VQ9MR was "listening up one" 
without saying so. enabling 
those who grasped the pattern 
to easily have a quick QS0. 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, like 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 could not hear the 
Chagos come back through 
those still calling. This is not an 
uncommon problem. But if one 
particular K4 caller had had his 
act together, with the strong 
signal he had, he surely could 
have worked the DX on one or 
two calls, and he would have 
been gone, instead of fouling up 
the works for a long period of 
time. 
The procedure for handling a 

situation such as this is simple 
and the rewards are great, 
especially with an excellent CW 
operator like VQ9MR handling 
the pileup. The goal, of course, 
is to transmit to the DX off fre-

SV11W works SSB from Mt. Athos, while SV1DC observes. 

30 

Continued on page 223 



Buy One Of These Transceivers 

From tP  de& Be Guaranteed That 44P 4tst c,e$ 
You Will Get The Best Price! 

(Cut on dotte
d line and ke
ep next to yo
ur radio equi
pment 

DRAKE 
KEN W OOD 0 

Era 
TEN-TEC 0 

SWA /V 0 
ELEC-RONICS  YAESU 0 

• s. 
41111; .?A 

-----r?. ...."...‘. ,„  ,,.A. 
S '''s'iii,:.•'r. '''.:." .. 

'17 

Ham Radio Center's Best Price Guarantee 
1. Shop any or all the ham dealers with a TOLL-FREE (WATS) Line. 

2. Then call HAM RADIO CENTER. 

2 HAM RADIO CENTER guarantees to meet or beat any legitimate price* quoted by a factory 
a. authorized ham dealer with a TOLL-FREE (WATS) Line on the following equipment: 

DRAKE  KENWOOD  TEN-TEC  SWAN  YAESU 

TR-7/DR-7  TS-120S  509 (Argonaut)  100-MX  FT-101Z 
R-7/DR-7  TS-180S/DFC  570 (Century/21)  Astro-150  FT-101ZD 

TS-520SE  545B (Omni-A)  FT-901DM 
TR-7600  546B (Omni-D)  FT-227RB 

CPU-2500RK 

4. This guarantee on the above transceivers expires December 31, 1979. 
*NOTE: HAM RADIO CENTER limits legitimate price to current dealer cost plus mark-up! 

•:: •,:••• 

CALL TOLL-FREE 

FOR BEST PRICE GUARANTEE 

8340-42 Olive Blvd • PO Box 28271 • St Louis MO 63132 



New Products 
SWAN ASTRO 150 SSB 

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 all-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. I 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 I jumped at 
the chance to put one of Swan's 
new breed, the Astro 150 SSB 
Transceiver, through its paces. 

The Astro 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. 

Swan's Astro 150 SSB Transceiver. 

General Description 
The Astro 150 is a five-band 

SSB and CW rig covering 10-80 
meters. A sister model, the 
Astro 151, covers 15-160 meters. 
The frequency coverage on 
each band extends well beyond 
the upper and lower limits 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 RTTY 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 addi-
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 circuit boards. Con-
nections between the boards 
are mostly of the plug-in variety, 
so removing a board for service 
should not be difficult. A profu-
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 
well-placed 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" D), 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 switches, a nice feature 
for those who don't like to con-
nect a "hot" lead to any piece of 
equipment. 
With 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 i-f. The 
claimed sensitivity is .35 uV for 
10 dB (S + N)/N. For CW opera-
tion, a 300-Hz i-f filter 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 100 Watts PEP. As with 
most "no tune-up" transmitters, 
a low swr is important. The 150 
will perform up to specifica-
tions 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 final 
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 

(QSK) on CW, something found 
on few rigs at any price these 
days. Break-in 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 most unique 

technical feature of the Astro 
150 is its method of frequency 

selection and tuning. This trans-
ceiver is one of a small handful 
of amateur HF rigs incorporat-
ing true digital frequency syn-
thesis. Much of our 2-meter 
equipment (and even some CB 
gear) has used synthesizers for 
several years, but only recently 
has it become available in multi-
band HF radios. 
Incidentally, 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 vfo circuitry, and a fre-
quency counter is used to pro-
duce the digital display. The 
principle of synthesized fre-
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 frequencies to 
six voltage-controlled oscil-
lators (vco'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-
switch selects the proper vco 
and diode program for each 
band. The 7-32-MHz output of 
the selected band vco is 
summed with the 5-7-MHz out-
put of the sixth or "tuning" vco 
to produce a local oscillator fre-
quency 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 

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 mi-
crocomputer systems. A small 
amount of read-only memory 
stores a program containing the 
instructions which allow the 
8048 to control this complex 
radio. 
The microprocessor accepts 

as inputs the band and mode 
you have selected, along with 
signals from the tuning con-
trols. It uses this data to pro-
duce signals which determine 
the frequency of the tuning vco. 
The 8048 also sends the proper 
information to the readout 
board to enable it to display the 
correct frequency. The micro-
processor and its program also 
carry out other functions which 
would otherwise require much 
additional logic. For example, 
as long as power to the 150 is 
not interrupted, the micropro-
cessor will remember the last 
frequency used on each band. If 
you want pileups on five differ-
ent bands simultaneously, the 
Astro 150 can do it! 
With this high-technology 

frequency-determining scheme, 
you wouldn't expect the 150 to 
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Discover the unrivaled 
ASTRO 102BX 
with Dual PTO's 

Plus IF Passband Tuning/Full Band Coverage, Speech 
Processing, 235 Watts PEP All Bands and Much More. 

4-Function Meter 
reads "S" units in receive, 
and selects forward power, 
reflected power, or ALC in 
trarsmit. 

Variable 
AGC Decay 
Continuously 
variable 
to suit your 
preference 

s• ' 

Samme 
II GAIN 
A GC SEGA,' 

/ 

„ en. — 

/ 

YANG 

Visual Display of 
Passband Tuning 
A series of 8 LED's indicate 
the equivalent band width 
and position of the 
passband from 0 6 to 2.7 
KHz as the passband 
tuning knob is rotated. 

PASSBANO 

4€ AF GAIN RF GAIN 

REFL 

FWD 

ALG 

NOTGN F'LT 

•  / 

' 

Passband Tuning with 16 
Pole Filters 
Two 8-pole crystal filters in 
cascade provides a 1.4:1 
shape factor at -100dB! 
The ultimate in selectivity. 

300Hz Crystal CW Filter 
Cascaded with the passband 
filters and tunable through 
the passband. Combined 
with notch filter yields 
unrivaled CW performance. 

— J  ;471  

4 LI LS 411 SJ *A 

* * * * * * 
PASS8AND Ina 

Astro 
.002BX 

Tunable Notch Filter 
Provides the ability to 
"notch out" QRM When 
used in conjunction with the 
passband tuning, provides 
the ultimate in removing 
interference 

40000 ,4440  oltlae  Solid  ASTRO 1 ,••••• Quality 
American 

Construction 

Full or Semi CW 
Break-in 
A must for the avid 
CW operator! 

2 Position CW 
Wave Shaping 
Your choice of soft 
or hard CW rise and 
decay time! 

SPEEGN BRA-IN  Gvo 
„ox  es pFsCS FULL NA....L..10  

11 0 

— 

OFF SEM, SOFT 
FIT 

PTO M E 
NEC A- SY T B 

-: ; 7 : 78  REG AIX MIT A 

NIT 
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Dual PTO's 
Two independent high 
stability PTO's provide true 
split band operation. The 
digital counter reads the 
PTO selected, or in split 
band reads the PTO used 
for receive, then switches 
to the transmit frequency 
selected when the mic is 
keyed 

All Band Coverage using 
PLL and Synthesizer for 
Band Selection 
Full coverage of 160 meters 
through all of 10 meters in 9 
ranges  diode matrix 
programmed for now — or 
for the future! 

The ASTRO 102BX with  s coripanion 
PSU-6 Power Supply, 1500Z Li-lear Amplifier 
and ST-2A Antenna Tuner pro ides a 
matched and highly efficient 1500 watt 
PEP or 1000 watt CW complete E tation to 
be complemented by a great Swan 
tenna S44 

S wa m 
ELECTRONICS 

A owirrrDerAllAN Cuboc Cotpdalvon family of cor warwes 

305  rport Road Oceansic e, CA 92054 / 714-757-7525 



Top view of Astro 150 chassis. Bottorr view of the Astro 150 (with metal shield removed). 

have a convertional tuning 
knot ... and it doesn't. The 
main tuning control is called the 
VRS (variable ra.e scanning) 
knob. The shaft of this knob is 
attached to a cam which ac-
tuates either cf two micro-
sw,tches, depending on which 
way the <nob is turned. When 
actuated, these rnicroswitches 
send signals to the 8048 
microprocessor. For example, 

when the VRS knob is rotated 
clockwise from its neutral 12 
o'clock position, the left-hand 
microswitch is tripped, serding 
a signal to the 8048, which h̀en 
issues commands causing the 
transceiver to begin scanning 
upward in 100-Hz steps. If the 
VRS control is turned counter-
clockwise, the right-hand micro-
switch is tripped, and the trans-
ceiver begins tuning downward 

A T P 

SPONSORS  73 Magazine. Peterborough, 
New Hampshire 03458. 

DATES E" TIMES  00007 19 January 1980 to 
2400Z 20 Ianuary 1980. 

OBJECT..    To work as many stations as 
possible on 160 meter phone in 
a maximum of 30 hours of 
allowable contest operation 
Multi-operator stations may 
operate the full 48-hour period 
• • 
(I) Single operator, single 
transmitter, phone only: (2) 
Multi-operator, single transmit-
ter. phone only. 

  Stations within the continental 
48 US states transmit RS report 
and US state: all others transmit 
RS report and DX country. 

  All contacts score FIVE (5) 
POINTS each. The same station 
can only be worked once for 
contest points. 
ONE ( I ) multiplier point is 
earned for each US state worked 
within the continental US: THREE 
(3) multiplier points are earned 
for each DX country worked out-
side the continental US. 

......... FINAL SCORE.  Total QS0 points times total 
multiplier points equals claimed 
5C 0fe. 

ENTRY CATEGORIES. 

EXCHANGE 

POINTS 

MULTIPL:ERS  

ir frequency. A potentiometer 
artachei to the VRS knob shaft 
determines the scanning rate. 
The further the knob is rotated 
from the neutral 12 o'clock posi-
tion, the faster the frequency 
changes. Circe the desired fre-
quency 's -eached, the VRS 
knob is returned to the neutral 
position, aid 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 RIT and Fine Tuning. 
RIT changes only the received 
frequency (up to ± 300 Hz), 
while the Fine Tuning control 
alters both transmit and receive 

Continued on page 218 

CONTEST ENTRIES  Each entry must include 
logsheets, dupe sheet for 100 or 
more contacts, a summary 
sheet, and a multiplier checklist. 

ENTRY DEADLINE All entries must be postmarked 
no later than 20 February 1980. 

DX WINDO W All stations are expected to 
observe the DX window from 
1.825-1.830 MHz as mutually 
agreed upon by top-band opera 
tors. 

DISQUALIFICATIONS... 
Contest disqualification may 
result if contestant omits any re 
quirecl entry forms upon submis-
sion of results: operates in ex-
cess of legal power limitations 
or frequency allocations within 
his given area. manipulates op-
erating times to achieve a score 
advantage: or fails to omit 
duplicate contacts which would 
reduce the overall score more 
than 2 per cent. 

A WARDS  Contest awards will be issued in 
each operator category in each 
of the continental US states and 
DX countries. 

CONTEST ADDRESS  Those wishing contest informa-
tion or entry forms or who 
desire to submit a contest entry 
should enclose an SASE and 
write to: 

Dan Murphy W A2GZB 
Post Office Box 195 

Andover NI 0782 I USA 
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Contests 
Robert Baker WB2GFE 
15 Windsor Dr. 
Atco NJ 08004 

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

entry classes include single- or 
multi-operator. Use 3.5 to 3.6 
MHz, USA Novices between 3.7 
and 3.75; all contacts must be 
on 80 meters, CW only. 
EXCHANGE: 
RST and QS° number from 

001. 
SCORING: 
Contacts with own country 

score 1 point. Each call area in 
A/K/N/W, VE/VO, VK, and UA, 
etc., counts as a separate coun-
try. Contacts with stations in 
the same continent are 2 points, 
other continents are 5 points. 
Contacts with HQ station, 
GW8WJ or GW6AQ, score 25 
points. It is hoped to have 
a special station, perhaps 
GB2TAC, for another 25 points. 
Total score is total OSO points 
times number of prefixes 
worked (prefixes as per WPX 
award). 
ENTRIES: 
Send logs to: Peter Lumb 

G3IRM, 14 Linton Gardens, Bury 
Saint Edmunds, Suffolk IP33 
2DZ, United Kingdom. Logs 
should be sent no later than 
January 31st. Contest results 
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. 

NORTH CAROLINA OSO 
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, 

21060, 28060. 
Novice — 3720, 7120, 21120, 

28120. 

SSB — 3900, 7270, 14290, 
28590. 
EXCHANGE: 
Out-of-state stations 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 OSO 
points by number of different 
NC counties worked for final 
score. NC stations count 1 point 
per QS0 and multiply by total 
number of states, provinces, or 
countries for final score. NC 
mobiles use the number of 
counties operated from for an 
additional multiplier. 
ENTRIES AND AWARDS: 
Your log must be signed; 

none will be returned. Logs 
must show RS(T)s, bands/ 
modes, time (GMT), state, prov-
ince, country, or NC county. On 
a separate sheet, please show 
name, call, and mailing address 
plus your total score and where 
operated from. In the case of 
multi-operator stations, this 
sheet must also list the call of 
the operators. Awards will be 
issued as usual. Logs must be 
postmarked no later than Jan-
uary 10th and sent to: Alamance 
ARC, Inc., 2822 Westchester 
Drive, Burlington NC 27215. 

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

GMT December 2 
The Candlewood ARCA in-

vites all amateurs to participate 
in this year's contest. Phone 
and CW are the same contest. 
Stations may be worked once 
on each band and mode includ-
ing OSCAR (and RS) as a sepa-
rate mode. Novices will please 
identify themselves by ?n. 
W1QI, the club station, will op-
erate CW on odd hours and SSB 
on even hours. Connecticut 
mobiles working in other than 

Dec 1-2 

Dec 1-3 

Dec 8-9 

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

Calendar 
ARRL 160 Meter Contest 
TOPS CW Contest 
North Carolina OSO Party 
Connecticut QS0 Party 
ARRL 10 Meter Contest 
Garden City Contest 
Teenage Radio Sprint 
QSL Exchange Contest 
International Island DX Contest 
North and South America RTTY Flash 
South Carolina OSO Party 
Europe and Africa RTTY Giant Flash 

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

Maine 
Conn. 
N.H. 
E NY 
W NY 
Del. 
E Pa. 
W Pa. 
Ga. 
Tenn. 
La. 
East Bay 
Los Ang. 
Wash. 
Ohio 
W Va. 

Wisc. 
Kans. 
Ont. 

their home counties will receive 
special certificates provided 
they make at least 20 out-of-
state QS0s. Mobiles count as a 
separate station in each county. 

EXCHANGE: 
Send OSO number, RS(T). 

ARRL section for out-of-state 
stations, and Connecticut coun-
ty for Connecticut stations. 

FREQUENCIES: 
Suggested frequencies are 40 

kHz up from the bottom of the 
CO bands plus 3927, 7250, 
14295, 21370, and 28540 for 
SSB. Watch for Novices on 
3725, 7125, 21125, and 28125. 

SCORING: 
Each completed OSO counts 

1 point, 2 points if with a Novice. 
and 3 points if via OSCAR. Also, 
contacts with W1Q1 count 5 
points. Only one DX multiplier is 
allowed although all DX QS0s 
count for OSO points. Out-of-
state stations multiply OSO 
points by the number of Con-
necticut counties worked (8 

max.). Connecticut stations 
multiply the number of OSO 
points by the number of ARRL 
sections worked plus a maxi-
mum of 1 DX multiplier. 

ENTRIES AND AWARDS: 
Certificates for the top sta-

tion in each ARRL section and 
each Connecticut county if the 
winner has at least 5 QS0s. Cer-
tificate to top-scoring station in 
each DX country. A Worked All 
Connecticut Counties certifi-
cate will be awarded to each 
station working all 8 counties 
during the contest. Logs must 
show all OSO info plus band. 
mode, and single- or multi-oper-
ator class. Entries must also 
show QS0 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 
W1PV, 2 Ryders Lane, Danbury 
CT 06810. 

Continued on page 228 

Results 
RESULTS OF 1979 NEW JERSEY 

QS0 PARTY 
NEW JERSEY 

K2NJI2  50 
N2CR  1584 
W2XCI  11352 
WA2MNO  9540 
K4FFM/2  176 
K2OG  2599 
WA2LWT  1060 
AB2E  4011 
K2NJ/2  70 
KA2EGO  490 
W2ZQ•  14202 
WA2NPP*  94599 
AF2L  24939 
WB2POG  8621 
K2NJ/2  78 
WA2OVE  27264 
WA2RAN  18232 
K2PF  114 
W2RO  26400 
WB2RMI  15288 
K2NJ/2  84 

OUT-OF-STATE 
N1PL/1 
WA1TZY 
K1KA** 
WB2THN 
N2ARG 
K3UEI/3 
K3NB• • 
AD8J 
Al4X 
WB4WHE 
W5WG 
WB6IYS 
N6HE 
WB7QEL 
WA8ZNC 
W8UI 
W9QWM 
K9GDF 
WDOHAP 
VE3DAP• • 

• u multi-operator 
• • u worked all 21 counties 

846 
585 
1470 
1380 
496 
25 
3591 
63 
18 
30 
1445 
64 
16 
60 
704 
1660 
240 
9 
120 
2268 



• 30W Output. 

• Low Noise/Wide 
namiz Fange Frcnt End 
for E:cellent Sensitivity 
& IM Rejection. 

• Sens tivity: 0 35L.V Typ. 
• 8 Pole I= Crystal Filter. 
• Full Metering, Lighted 
Status Indicators/Con-
trol Push-buttons, Btry. 
Power Input. AC Pwr. 
Supp y, CW !De', etc., 
etc.! 

Whether irou wait to imstall a lew repeater 
system or u3girech our cld one, don't you want 
tie finest repealer availaole ... a- a reasonable 
price? And oc r 't yoL Aar t to buy it from a repute-
t le firm with years of DxperiencE in Repeater 
Systems? A com ply that will stand behind the 
L nit 100% if  should encourrt-r a problem? 
Check anunt —ch3cic f3atures  performance, 

Eva labilit/ of a fall lie of acces axles and op-
t ons . .. check orcas. and check 'nto the corn-
rany's rer urittin. 

It you do,  IT that tiere isn' a repeater on 

tie market tie( -ealy compares to the SCR1000 
ar 4000! There at e lovi.-poNer "ba -eloones" units, 
arid there ale supei-expeisive repeaters (which 

don't ever at er many of cur featu es)! All things 
coisidered 4.3 fEe that ihe SCRT000 & 4000 are 
simply he :hes - repeaters .available— pro-
d _iced ty a  nel at.13 company which spe-
cializes specilicely in tells field So, make your 
next repeebei a Epec Comm. Years from now, 
you'll 3tilt E glad you did! 

Avaiable with Full AutopatchlReverse Patch.Landlite Control; Touch Tone Ccnroll of various repeate- functions; 
"PL'; "Emergen:4 Pwr. ID."; various Tone & Timer 1.ln is, etc. PLUS — tie finest Zuo >ers, Cabinets Antennas, 
Cab es, etc. Our Repeaters are sold factor), cirect or y, or through Foreign Sales Feps. Get your order in A.S.A.P.! 

SPECTRUM 
and get the details , Expor - Orders — Contact our International Dept 

 1055 W. Germa itown Pk., Dept. S12 



COMMERCIAL MOBILE & 
141H,  BASE TRANSCEIVERS 
Ikoc- Sftee e mu* Iltaired4itutai e mu-maw:c al-ow) Zifte" 

9eerevre.4 
• 136-174 MHz & 220-240 MHz (450 soon) 

• 6 channels 

• 0 35 uV Rcvr 

• 6 or 8 Pole Crystal Fltr 

• Beautiful Audio-RX & TX 

• Very Reasonable Price! 

SC250 25 Wt. 
Mobile Unit 

• Super Rugged" Housing 

• very attractive woodgrain housing 

SC300 25 Wt. Base Station 
• Built in AC Power Supply 

• Front Panel Status Indicator Lights 

• Optional Rcvr Scanning Function Available 

SPEC COMM REPEATER BOARDS, SUB-ASSEMBLIES & ACCESSORIES  

SCR100 
BOARD 

• These are Professional 'Commercial Grade" Units— Designed for Extreme Environments — 30 to 
*-  All equipment assembled & tested. For 2M & 220 MHz. 

1 4. 7 (  

-t;̀4 4,1416b  -44° , 

SCR100 Receiver Board 
• Wide dynamic range! Reduces overload 'de 

sense', and IM 

• Sens. 0.3 uV/20 dB Of. typ. 

• Sel. -6dB (a ± 6.5 KHz, -110dB (it 2, 30KHz. (8 

Pole Crystal FM.) 

• 'S Meter' Output. 

Exc audio quality! Fast squelch , 

w/xtal 

SCR100 Receiver Assembly 
• SCR100 mounted in shielded housing 

• Same as used on SCR1000 

• Completely asmbld. wiF T caps. 50239 conn 

AF GAIN POT, etc. 

TX 
ASSY. 

FL-6 

FL-6 Rcvr. Front-End Preselector 
• 6 HI 0 Resonators with FET preamp. 

• Provides tremendous rejection of "out-of-band" signals 

wlout the usual loss! Can often be used instead of large, 

expensive cavity filters. 

• Extremely helpful at sites with many nearby VHF transmit-

ters. 

• Gain: apx. 10 dB. 

• Selectivity: - 20 dB a-4 ± 2.0 MHz; - 60 dB @ ± 6 MHz 
OYU.). 

TRA-1 Timer Reset Annunciator Board 
• Puts out a tone "beep" on rptr xmtr apx 1 sec after rcvd. 

signal drops -thus allowing time for breakers. 

• Resets rptr time-out timer when tone is emitted. 

• Adjustable time delay and tone duration 

• For use with CTC100 and ID100/250 

44"1 "  TMR-1 Timer Board 

SCAP Autopatch Board 
• Provides all basic autopatch functions 

• 3 Digit Access; 1 Aux. On/Off function: Audio 

AGC; Built-in Timers; etc 

• 0/1 Inhibit bd. also available. 

• Write/call for details and a data sheet. 

RPCM Board 
• Used w/SCAP board to provide "Reverse Patch 

and Land-Line Control of Repeater. 

• Includes land line "answering" circuitry 

WP641 Dupiexer 
• Superior Band Pass/Band Reject design 
• Provides great rejection of Out of  band 

signals 

• Extremely easy to adjust 

• - 93 dB typ. isolation. 1.3 dB typ ins. loss. 

(Fully ckd out w/SCR1000 

Can be set up for 1 of 2 configurations. 

Ni) Time Out Warning Tone 

#2)"Kerchunker Killer" - initial 

Rptr. Xmtr. key-up delay. 

For use w/SCR1000, or CTC100/ID250. 

CTC100 CORfTimer/Control Board 
• Complete CUR circuitry. 

• Carrier 'Hang' & T.O. Timers. 

• Remote xmtr Inhibit/Reset control 

• Provision for panel control switches & lamps 

• 100% Solid State CMOS logic. 

• Many other features 

ID250 CW ID & Audio Mixer Board 
• Adjustable ID tone, speed, level, timing cycle. 

• 4 Input AF Mixer & Local Mic amp. 

•GOR input & xmtr hold circuits. 

• CMOS logic; PROM memory-250 bits/channel. 

• Up to 4 different ID channels! 

• Many other features,Factory Programmed 

+ 60° C) 

SCT 110 BOARD 

SCT110 Xmtr/Exciter Board 
• 7 or 10 Wts. Output. 100% Duty Cycle! 

• Infinite VSWR proof 

• True FM for exc audio quality 

• New Design -specifically for continuous rptr 

service 

• Very low in "white noise" 

• Spurious - 70 dB. Harmonics - 60 dB 

• With 0005 % xtal 
• BA-10 30 Wt. Amp board & Heat Sink, 3 sec LPF 

rel pwr sensor 

SCT110 Transmitter Assembly 
• SCT110 mounted in shielded housing 

• Same as used on SCR1000 

• Completely asmbld, w/F.T. caps. S0239 conn 

• 7, 10 or 30 Wt. unit. 

TTC100 TOUCHTONE 
CONTROL BOARD 

TTC100 Touchtone Control Board 
• 3 digit ON, 3 digit OFF control of a single repeater 

function. Or. (optional) 2 functions (2 digits ON/OF 

each). 

• Can be used to pull in a relay, trigger logic. etc 

• Typically used for Rptr ON/OFF, HI/L0 Pwr.. 

P L ON/OFF. Patch Inhibit/Reset, etc 

• Stable, anti-faising design 5s Limit on access 

• For Add) Functionisi- Add a "Partial FTC" 

Board. 

COMMUNICATIONS CORP. Send for Data Sheets! 

Norristown, PA 19401 • (215) 631-1710 



H. Paul Shuch N6TX 
Microcomm 
14908 Sandy Lane 
San Jose CA 93124 

Low-Cost Receiver 
for Satellite TV 
this modular design uses 

readily available technology 

Author's Note: This article was originally presented by the author as part of the professional program, "Satellite TV and the Private 
User," at WESCON/79 in San Francisco CA on September 20, 1979. WESCON, the annual Western Electronics Show and Convention, is a 
large-scale trade show which features films, exhibits, and professional sessions related to all facets of the electronics industry. 

T he technological revo-
lution which is making 

possible the distribution of 

Video Carrier 

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

Audio Subcarrier 

Frequency 
Peak deviation 
Max. audio frequency 
Pre-emphasis time const. 

Energy Dispersal 

Waveform 
Frequency 
Peak deviation 

Composite 

EIRP 
Path loss 
99% power bandwidth 
Received spectral density 

television programming via 
satellite has been discussed 
in both popular and tech-

24 
40 MHz 
20 MHz 
3.7-4.2 MHz 
10.25 MHz 
4.2 MHz 
CCIR 405-1 

6.8 MHz 
75 kHz 
15 kHz 
75 usec 

Triangular 
30 Hz 
750 kHz 

+65 dBm 
— 196 dB 
36 MHz 
— 206 dBm/Hz 

Table 1. Typical DOMSAT signal characteristics. 

nical publications and at 
conferences and seminars.' 
In this article, I will explore 
the trade-offs involved in 
designing a wideband, tun-
able FM video receiver for 
processing and displaying 
DOMSAT (Domestic Com-
munications Satellite) 
signals. 

It should be recognized 
that there are at least as 
many conflicting receiver 
design philosophies as 
there are microwave engi-
neers, and no claim is made 
that the concepts presented 
here are necessarily supe-
rior to any other approach. 
Nevertheless, this receiver 
does provide adequate per-
formance at low cost, and 
the trade-offs encountered 
are typical of those with 
which others have had to 
deal. It is hoped that 
documenting this effort will 
help to dispel some of the 

mystique of microwave 
receiver design. 

Signal Characteristics 

Unlike the vestigial-side-
band AM video standard 
used for terrestrial TV 
broadcast, DOMSAT video 
incorporates a wideband 
FM format, with audio mul-
tiplexed onto a subcarrier 
prior to modulating the 
composite. The resulting 
wideband channel (see 
Table 1) affords consid-
erable "FM advantage" 
(signal-to-noise enhance-
ment for a given carrier-to-
noise ratio); however, the 
bandwidth and format tend 
to complicate the receiver 
design task. 

Were a signal consisting 
of vestigial-sideband AM 
video with intercarrier 
narrowband FM audio 
available from the satel-
lites, receive processing 
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Fig. 1. Spectra/ display of a 4-GHz DOMSAT downlink re-
covered on a 4.7-meter antenna and amplified by a GaAs 
FET Low-Noise Amplifier (LNA). Horizontal deflection is 
100 MHz/div, and vertical sensitivity is 10 dB/div. Eleven 
video carriers, along with their associated FM sidebands, 
are visible. Note that the fourth channel above the bottom 
of the band is vacant. Otherwise, channel spacing is 40 
MHz and carrier-to-noise ratio appears to be on the order of 
10 dB. 

would involve merely het-
erodyning the selected 
channel in the 4-GHz trans-
mission band against a 
stable microwave local 
oscillator (10), and apply-
ing the VHF difference sig-
nal directly into the tuner of 
a conventional TV set. Un-
fortunately, with DOMSAT 
signals as they are currently 
formatted, such a down-
conversion process would 
merely spread unintel-
ligible sidebands across six 
adjacent TV channels.' 
Thus, it becomes necessary 
to design a complete re-
ceiver, including hetero-
dyne conversion stages, 
demodulators, and video 
and audio processing cir-
cuitry, to recover and dis-
play satellite TV. 

Frequency Agility 

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 polarization 
there will be present up to 
twelve video carriers, 
spaced 40 MHz apart (see 
Fig. 1). That these signals 

are of extremely low ampli-
tude complicates the 
design of the Earth station's 
antenna' and low noise pre-
amplifier,' but we will 
assume for the moment 
that an adequate signal-to-
noise ratio exists at the in-
put of the receiver to per-
mit signal recovery. The 
problem at hand, then, is to 
select a particular 40-MHz 
wide channel from among 
12 such signals in a 
500-MHz wide band, while 
adequately attenuating the 
adjacent channels. 
A Tuned Radio Frequen-

cy (TRF) approach, with de-
tection occurring directly 
at the downlink frequency, 
would require readily-tun-
able bandpass filters of 
high Q (to accommodate 
the 1% or so channel band-
width) and skirts steep 
enough to reject adjacent 
channels. Tuning require-
ments rule out both LC and 
resonant cavity filters, sug-
gesting the use of Yttrium-
Iron-Garnett (YIG) sphere 
resonators for channel 
selection. 
Although YIG filters can 

readily be bias-tuned, their 

Fig. 2. Spectra/ display of a single wideband FM video chan-
nel after dual-downconversion to a 70-MHz second i-f. 
Horizontal deflection is 3 MHz/div. and vertical sensitivity 
is 10 dB/div. This is the composite FM signal from which 
video and audio are to be demodulated. 

cost and the complexity of 
the required driving cir-
cuitry tend to rule them out 
for private terminal ap-
plications. Furthermore, it 
is far easier to tune a single 
oscillator than a bank of fil-
ters. This suggests heter-
odyne-downconverting a 
selected channel into a 
fixed intermediate fre-
quency, at which demod-
ulation may take place. 

I-f Selection 
The selection of inter-

mediate frequencies for 
superheterodyne receivers 
involves careful attention 
to the required and realiz-
able mixer bandwidths, im-
age rejection criteria, 
demodulator circuit capa-
bilities, and tuning con-
straints. These various con-
siderations tend to be 
mutually exclusive, but it 
has been shown' that for 
narrowband systems, a rea-
sonable compromise is 
achieved by selecting an 
intermediate frequency 
approximately one-tenth 
the frequency of the incom-
ing signal. Although DOM-
SAT video hardly qualifies 
as a narrowband service, we 
can use the one-tenth rule 
of thumb to establish a 
starting point. For a 4-GHz 

input signal, this suggests a 
UHF i-f. However, the 
various demodulator cir-
cuits compatible with wide-
band FM video (quadrature 
detector, ratio detector, 
Foster-Seely discriminator, 
phase-locked loop and the 
like) are all most readily 
realized in the lower por-
tion of the VHF spectrum. 
An obvious solution is to 
utilize dual downconver-
sion, with first and second 
i-fs near 400 and 40 MHz, 
respectively. 
In fact, numerous experi-

mental DOMSAT video ter-
minals have adopted the 
above frequency scheme, 
many employing UHF TV 
tuners for the second down-
conversion. The drawbacks 
to such an approach in-
clude the typical UHF 
tuner's restricted channel 
bandwidth, relatively high 
noise figure, and poor local 
oscillator stability. Never-
theless, when cost is the pri-
mary design constraint, 
these problems can be cir-
cumvented. 
Not so readily resolved is 

the input filtering require-
ment which such a fre-
quency scheme imposes. 
Assuming low-side first LO 
injection and top-channel 
reception, the first conver-
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MX-4200 DOUBLE-BALANCED MIXER 
Input frequency  3.7-4.2 GI-$z 
LO frequency  2.5-3.0 GHz 
Intermediate frequency 1.2 GHz 
Isolation  20 dB 
Conversion loss  7 dB 

LO-3000 VOLTAGE CONTROLLED OSC 
Output frequency 
Output power 
Spurious rejection 
Tuning voltage range 
Supply potential 

RF-1200 AMPLI-FILTER 
Center frequency 
3-dB bandwidth 
Gain 
Noise figure 
Supply potential 

2.5-3 GHz 
+7 dBm 
20 dB 
3-10Vdc 
+13.5 V dc 

1.2 GHz 
50 MHz 
15dB 
2 dB 
+13.5 V dc 

LO-1270 LOCAL OSCILLATOR 
Output frequency  1270 MHz 
Stability  ±0.0O1 % 
Power out  +7 dBm 
Spurious rejection  40 dB 
Supply potential  +13.5 V dc 

MA-1200 MIXER-AMPLIFIER 
Input frequency 
LO frequency 
Intermediate frequency 
Conversion gain 
3-dB bandwidth 
Supply potential 
Isolation 

1200 MHz 
1270 MHz 
70 MHz 
20 dB 
40 MHz 
+13.5 V dc 
20 dB 

Table 2. Typical parameters for conversion modules. 

sion will generate an image 
frequency which falls a 
mere 300 MHz below the 
bottom edge of the down-
link passband. An input fil-
ter capable of providing 
adequate passband flatness 
and minimal insertion loss 
over the 3.7- to 4.2-GHz 
band is unlikely to provide 
adequate image rejection if 
a 400-MHz first i-f is uti-
lized. One may wish to raise 
the first i-f high enough to 

MX-4200 

LO 

1 26H1 

OUT  2 5-36111,5mM TYP 

CONTROL 

LO-3000 

Ycc 

separate the image frequen-
cy band well away from the 
downlink passband, thus 
simplifying input filtering. 
In fact, if the Low-Noise 

Amplifier (LNA) which pre-
cedes the receiver utilizes a 
waveguide input, then an 
image filter already exists. 
Rectangular waveguide is a 
high-pass transmission line. 
If low-side first LO injection 
is used and the first i-f is 
carefully selected, the 

RF -1200 RF-I200 

BPF 

-----
OUT  IN  >  OUT 

LNA's waveguide input will 
itself reject the image fre-
quency. 
Most commercial LNAs 

utilize an EIA standard 
WR-229 waveguide input. 
This guide has a lower 
TE" cutoff frequency near 
2.5 GHz. This cutoff fre-
quency is about 1.2 GHz 
below the bottom edge of 
the receiver's required pass-
band, so input losses will be 
minimal. But a first i-f of, 
say, 1.2 GHz, will place the 
image frequency as far 
below cutoff as the input 
passband is above cutoff. 
The image thus ends up 
quite  far  down  the 
waveguide high-pass filter's 
skirts, and may effectively 
be ignored. 
True, the fixed 1.2-GHz 

first i-f requires that the first 
LO be tunable, but we men-
tioned earlier that it's far 
easier to tune a single oscil-
lator for channel selection 
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 image at 1.8 
GHz is sufficiently far 
below cutoff so that a 
12-cm long input wave-
guide will afford on the 
order of 60 dB of image re-
jection.6 
Another signpost point-

ing to the selection of 1.2 
GHz as a first i-f is 
realizable amplifier Q. The 
3-dB bandwidth of the i-f 
amplifier string must be 
greater than or equal to the 

RF 

011IM 

F A 

OPF 

1-F 

OSC 

ULT 

BPF 

OUT 

LO-1270 

L 0 
MA-1200 

1270 MHz,SmW TYP 

Fig. 3. Block diagram of the heterodyne downconversion portion of the DOMSAT video 
receiver. Shown at left is the 3.7- to 4.2-GHz input terminal from the LNA and feedline. The 
70-MHz i-f output at right feeds the baseband demodulator and processing circuitry (see 
Fig. 7). The potentiometer shown at the lower left represents the resistive voltage divider 
which tunes the first LO for channel selection. Gain partitioning of the various blocks is 
discussed in the text. 

20-dB channel bandwidth in 
order to avoid unduly atten-
uating significant side-
bands. Assuming a channel 
bandwidth of 40 MHz and 
an i-f of 1.2 GHz, this dic-
tates an effective first i-f Q 
of 30. This value is readily 
realized with microstripline 
circuitry. 
Despite the obvious 

economic advantages of 
the modified UHF TV tuner 
conversion scheme, it was 
decided to employ a 
1.2-GHz first i-f in the 
Microcomm DOMSAT vid-
eo receiver. But what of the 
second i-f — is it similarly 
constrained by the wide 
downlink passband? Ac-
tually not. With channel se-
lection occurring in the first 
downconversion, the sec-
ond i-f need only be wide 
enough to accommodate a 
single video channel. 
Downconverting the 1.2-
GHz first i-f to any de-
sired VHF frequency will 
allow ample second-con-
version image rejection 
with simple i-f filtering 
while providing adequate 
bandwidth to pass the 
40-MHz composite. 
Since the communica-

tions industry has long 
utilized 70 MHz as a stan-
dard i-f for microwave links, 
it was decided to employ a 
70-MHz second i-f in the 
DOMSAT video receiver. 
This makes it possible to 
utilize any of the readily 
available 70-MHz wide-
band FM i-f strips to demod-
ulate the video infor-
mation. 

Gain Distribution 

Gain partitioning for the 
DOMSAT video receiver 
depends upon the available 
power from the satellite, 
the threshold sensitivity of 
the demodulator circuitry 
selected, and the gain of 
the receive antenna util-
ized. It has been shown that 
for the illumination con-
tours typical of most North 
American DOMSATs, an 
optimum private-terminal 
antenna will exhibit on the 
order of +41-dBi gain.' 
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Given the EIRP and path 
loss numbers listed in Table 
1, it appears that the signal 
level available to the LNA 
will be on the order of —90 
dBm. 

The input threshold for a 
typical phase-locked loop 
(PLL) integrated circuit op-
erating as an FM demod-
ulator at 70 MHz is on the 
order of —20 dBm. This 
suggests that between the 
antenna and the demod-
ulator, roughly 70 dB of 
conversion gain is required. 

There are three sources 
of gain available between 
the antenna and the PLL. 
These include the LNA and 
first and second i-f am-
plifiers. There are, similarly, 
three sources of loss in the 
system: the insertion loss of 
the transmission line which 
connects the LNA to the re-
ceiver, and the conversion 
loss of the first and second 
mixers. For a typical home 
installation, the feedline in-
sertion loss may be on the 
order of 6 dB, and if double-
balanced diode mixers are 
used for the two frequency 
conversions, it is safe to 
assume that the conversion 
loss of each will be on the 
order of 7 dB. This suggests 
that the overall gain of the 
LNA, first, and second i-f 
amplifiers will need to total 
90 dB for adequate DOM-

SAT video reception. 

In the interest of maxi-
mizing system stability and 
dynamic range,  it is 
desirable to distribute the 
required 90 dB of gain 
uniformly between the rf 
and two i-f frequencies. A 
30-dB gain LNA is clearly 
feasible at 4 GHz and 
would require three stages 
of GaAs FET amplification. 
This amount of LNA gain is 
sufficient to adequately 
mask the noise temperature 
contribution of the feed line 
and receiver, allowing the 
low-noise temperature of 
the FETs to predominate.' 
Similarly, it is practical to 
achieve the desired 30 dB 
of 1.2-GHz gain by cas-
cading two stages of ion-
implanted silicon bipolar 
transistor amplification. At 
70 MHz, the required gain is 
readily available from thin-
film wideband gain blocks 
produced by a number of 
different vendors. 

A block diagram for the 
dual downconversion por-
tion of the DOMSAT video 
receiver, partitioned in 
accordance with the fore-
going discussion, is shown 
in Fig. 3. 

Construction of Conversion 
Circuitry 
During the initial system-

development phase of any 

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

Fig. 4. Typical microstripline circuit module used for 
satellite video downconversion. Each module in the receive 
system is mounted in its own shielded enclosure, and all are 
interconnected via coaxial cable as discussed in the text. 

new product, it is common 
practice to build a number 
of different amplifier, mix-
er, filter, and oscillator cir-
cuits, each connectorized 
for coaxial input and out-
put and with each circuit 
separately boxed and 
shielded. A modular devel-
opmental system provides 
the engineer with the flex-
ibility of changing one or 
more circuits without hav-
ing to disrupt the rest of the 
system.  Microcomm's 
earlier efforts at modular 
receiver development have 
been documented pre-

viously.8 
But modularization has 

advantages for a produc-
tion system as well. 11 every 
function represented by a 
block in Fig. 3 is im-
plemented in a separate, 
shelded module, then 
isolation between stages is 
maximized and the cross-
talk and stability problems 
associated with stray ri 
coupling can be eliminated 
entirely.  Further  ad-
vantages are realized in the 
area of maintainability. 
Should a receiver fail, fault 
isolation by module sub-

•  1 11 11 111 . 11 111 1 " 

1 6 O M"  -si r  ,ItIr' Il l 

• p  • 

1 liumaiNimmi Num 
°OE M 

Fig. 6. The dc restorer is simply a diode clamp circuit which 
removes from the video waveform any vestiges of the 
energy dispersal waveform seen in Fig. 5. 
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PLL  VIDEO  EMITTER 
DEMODULATOR  AMPLIFIER  FOLLOWER 

,,,. ,..." A g:. A 2N 
2222 

•- •111.1 

06-EMPHASIS  4 21414: 
FILTER  VIDEO LPF 

DC 
RESTORER 

EMITTER 
FOLLOWER 

MC1558  AF OUT 
046m  

AF  600 OHMS 

SUBCARRIER 
DEMODULATOR 

VIDEO OUT 
IV P-P 

75 OHMS 

Fig. 7. Block diagram of the complete baseband processing 
portion of the DOMSAT video receiver. The above circuitry 
is driven by the output of the downconversion module set 
(see Fig. 3), and provides standard 1-volt video and 0-dBm 
audio outputs to an external modulator, studio monitor, or 
video tape deck. 

stitution becomes a viable 
troubleshooting technique. 
And, of course, a modular 
system maximizes user flex-
ibility by allowing cus-
tomers to assemble from 
standard modules a custom 
system designed to meet 
their precise needs. 
The specifications of the 

modules developed to im-
plement Fig. 3 appear here 
as Table 2. Each of these 
modules employs micro-
stripline construction, as 
shown in Fig. 4, to minimize 
component count and 
assure duplicability.° 

Baseband Processing 

Before the wideband FM 
composite shown in Fig. 2 

can be displayed, several 
processing steps are neces-
sary. The 70-MHz i-f signal 
will, of course, be 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 contain both the video 
waveform and the mod-
ulated audio subcarrier, but 
superimposed on these will 
be  found  the  30-Hz 
triangular energy dispersal 
waveform added to all 
DOMSAT downlink signals 
as an interference reduc-
tion technique. This wave-
form is evident in the oscil-
loscope display in Fig. 5. 
Prior to attempting to re-

ig. 8. (he video output of the baseband unit, displayed on 
a TV set with the aid of the rf modulator in a video cassette 
recorder. Most DOMSAT viewers find the clarity and re 
solution of satellite video clearly superior to network video 
which is distributed by multiple terrestrial microwave hops. 

move the energy dispersal 
waveform, it is desirable to 
amplify the rather feeble 
video level available from 
the PLL demodulator, and 
this may be accomplished 
using a single monolithic 
TV video-amplifier IC. Next, 
an emitter-follower permits 
splitting off the 6.8-MHz 
audio subcarrier for de-
modulation in a standard 
TV sound i-f microcircuit, 
whose associated circuitry 
is modified slightly for com-
patibility with the higher 
carrier frequency and peak 
deviation used on satellite 
audio. 
After passing through a 

de-emphasis filter and 
passive video low-pass 
filter, the video waveform 
may finally be applied to a 
diode clamp circuit which 
will remove the energy dis-
persal waveform (see Fig. 6). 
An emitter-follower then 
establishes the desired 
75-Ohm video output im-
pedance to drive recording 
or display circuitry, as re-
quired. 
A block diagram for a 

complete baseband pro-
cessing subsystem is shown 
in Fig. 7. This circuit can be 
constructed on a single 
printed circuit board and 
incorporated into a com-
plete DOMSAT video re-
ceiver by simply interfacing 
it to the downconversion 
circuitry shown in Fig. 3. 

Display Options 

An ideal DOMSAT video 
receiver for the home Earth-
station market would pro-
vide an intercarrier audio, 
vestigial sideband rf output 
for direct interface to the 
user's VHF TV receiver. 
Such an rf output may 
readily be realized by using 
any of the available video 
modulator microcircuits 
developed for the TV game 
and home computer in-
dustries. In fact, the video 
and audio levels available 
from the baseband unit 
shown here are entirely 
compatible with such mod-
ulators. 
Unfortunately, incorp-

orating an rf modulator in a 
commercial  DOMSAT 
video receiver would sub-
ject the entire receiver to 
FCC type acceptance in the 
United States. As more than 
one home computer man-
ufacturer has discovered, 
the type-acceptance proce-
dure is burdensome in the 
extreme, with bureaucratic 
delays often precluding a 
timely market entry. In ad-
dition, the resolution and 
clarity of most of the avail-
able low-cost video mod-
ulators leave quite a bit to 
be desired, and rf mod-
ulation would tend to de-
grade overall video quality 
noticeably. 
A possible solution 

would be to provide the 
user with simply a video 
and audio output from the 
DOMSAT receiver and 
allow him to display the re-
ceiver's output on a studio-
quality TV monitor. How-
ever, few videophiles pos-
sess such a monitor, and the 
cost is prohibitive. 
Fortunately, most video-

philes do possess a video-
tape recorder (in fact, the 
owner of a home satellite 
Earth station would most 
likely find it impossible to 
function without one!) and 
the average video recorder 
contains an extremely high 
quality rf modulator. Allow-
ing the user to interface his 
DOMSAT receiver to the 
TV via a video recorder pro-
vides an ideal solution to 
the type-acceptance dilem-
ma. And those users who 
have no recorder are, of 
course, free to add an exter-
nal rf modulator, any 
number of which are avail-
able in kit or assembled 
forms. 

Equipment Availability 

Once priced in the tens 
of thousands of dollars, 
DOMSAT video receivers 
are now being brought 
within the reach of the 
American consumer. The 
conversion modules shown 
in Fig. 3, for example, have, 
since late 1978, been 
available  to  the ex-
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perimenter at $1000 com-
plete, and to the OEM at 
significantly lower prices in 
production quantities. 
It is expected that by the 

end of 1979, a complete, 
fully tunable DOMSAT 
video receiver, utilizing the 
above conversion modules 
and a baseband unit such as 
that blocked out in Fig. 7, 
will be available to the con-
sumer for under $2000. This 
receiver will be fully 
packaged and assembled, 
including power supply, 
tuner, control circuitry, and 
inter-connecting cables. 
Such a receiver promises to 
make possible for the first 
time a complete, consumer-
grade Earth station, in-
cluding antenna and LNA, 
for under $4000. We can on-
ly begin to guess at the 
price breakthroughs which 
may follow!M 
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"CALL FOR QUOTE" 

KEN WOOD 
TS-520SE 

MADISON ELECTRONICS 
SUPPLY, INC. :••••M3E 

1508 McKinney • Houston, TX 77002 

(713) 658-0268 

MASTERCHARGE • VISA 

MY COMPETITION KNOWS 
ME, YOU SHOULD TOO. 

NAL •TIIONIX 

I Li E 9 HE 
•0•••  it. yap •  • 0.110.•1 • 

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO 
MAKE YOUR COUNTER COMPLETE. HAL-600A 7-DIGIT COUNTER WITH FRE 
OUENCY RANGE OF ZERO TO 600 MHz. FEATURES TWO INPUTS: ONE FOR 
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY: AUTOMATIC ZERO 
SUPPRESSION. TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10 
SEC GATE AVAILABLE. ACCURACY ±.001 %. UTILIZES 10-MHz CRYSTAL 5 
PPM. 
COMPLETE KIT  $129 
HAL-300A 7-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 300 
MHz. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE FOR 
HIGH FREQUENCY; AUTOMATIC ZERO SUPPRESSION. TIME BASE IS 1.0 SEC 
OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE. ACCURACY 
± .001 %. UTILIZES 10-MHz CRYSTAL 5 PPM. 
COMPLETE KIT  $109 
HAL-50A 8-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50 
MHz OR BETTER. AUTOMATIC DECIMAL POINT, ZERO SUPPRESSION UPON 
DEMAND. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY INPUT, AND 
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRONIX 
PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE. 1 0 
SEC AND .1 SEC TIME GATES. ACCURACY 1- .001 %. UTILIZES 10-MHz 
CRYSTAL 5 PPM. 
COMPLETE KIT    $109 

PRE-SCALER KITS 

HAL 300 PRE  $ 

HAL 300 A rse   .$2149:9955 

HAL 600 A; nu  $34.95 

HAL 600 PRE   

$39.95 
(Same as above but with preamp)   

Pre-drilled G10 board and all components) 

(Same as above with preamp) 

Pre-drilled G10 board and all components) 

TOUCH TONE DECODER KIT 
HIGHLY STABLE DECODER KIT, COMES WITH 2 SIDED, PLATED THRU AND 
SOLDER FLOWED G-10 PC BOARD, 7-567's, 2-7402, AND ALL ELECTRONIC 
COMPONENTS. BOARD MEASURES 31/2  x 51/2  INCHES. HAS 12 LINES OUT. 
ONLY $39.95 

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT utilizing the new ICM 7206 
chip. Provides both VISUAL AND AUDIO indications! Comes with its own twci 
tone anodized aluminum cabinet. Measures only 2 3/4 x 3 3/4". Complete 
Touch-Tone pad, board, crystal, chip and all necessary components to fir, 
the kit. 
PRICED AT  $29.95 
For those who wish to mount the encoder in a hand-held unit, the PC board rd 
measures only 9/16" x 1 3/4". This partial kit with PC board, crystal, chip and 
components. 
PRICED AT  $14.95 

ACCUKEYER-MEMORY OPTION KIT THIS ACCUKEYER MEMORY KIT PRO-
VIDES A SIMPLE, LOW COST METHOD OF ADDING MEMORY CAPABILITY 
TO THE WB4VVF ACCUKEYER. WHILE DESIGNED FOR DIRECT ATTACH-
MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY 
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY. $16.95 

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY 
POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR-
RETT, IN OST MAGAZINE AND THE 1975 RADIO AMATEURS HANDBOOK. 
1.16.95 

ACCUKEYER -MEMORY ornoN KIT-TOGETHER ONLY $32.00 

6-DIGIT CLOCK • 12/24 HOUR 
COMPLETE KIT CONSISTING OF 2 PC G10 PRE-DRILLED PC BOARDS, 1 
CLOCK CHIP, 6 FND 359 READOUTS, 13 TRANSISTORS, 3 CAPS, 9 
RESISTORS, 5 DIODES, 3 PUSH-BUTTON SWITCHES, PO WER 
TRANSFORMER AND INSTRUCTIONS. 
DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY 
EVERYTHING EXTRA. 
PRICED AT   $12.95 

CLOCK CASE Available and will fit any one of the above clocks. Regular 
Price ... $6.50 Rut Only $4.50 when bought with clock 

SIX-DIGIT ALARM CLOCK KIT for home, camper, RV, or field-day use. Operates 
on 12-volt AC or DC, and has its own 60-Hz time base on the board. Complete 
with all electronic components and two-piece, pre-drilled PC boards. Board 
size 4" x 3-. Complete with speaker and switches. If operated on DC, there is 
nothing more to buy.' 
NU M AT  $16.95 
Twelve-volt AC line cord for those who wish to operate the clock from 110-volt 
AC.  $2.95 

SHIPPING INFORMATION 
ORDERS OVER $15.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS 
WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN 
$15.00 PLEASE INCLUDE ADDITIONAL $1.00 FOR HANDLING AND MAILING 
CHARGES. SEND SASE FOR FREE FLYER. 

LO 
(Pas 

HAL- HAROLD C NO WLAND 

WEIZXM 

Gil 

HAL-TRONIX 

VISA 

•••••H 24 

P. O. BOX 1101 
,.... )SOUTHGATE, MICH. 48195  
PHONE (313) 285-1782 
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A Simple 2m110m Crossband 
Repeater System 
—work the world with an HT! 

Bob Heil K9EID 
PO Box 26 
Marissa II 62257 

W ith the rules relaxa-
tion concerning the 

crossband repeater opera-
tion and the clearance of 
the Technician license 
holder to be retransmitted 
on an HF frequency (tnx to 
the OSCAR program), we 
have a terrific opportunity 
to use HF links on our two-
meter repeater systems 
with not too much effort 
and one heck of a lot of 
fun. A whole new world 
can be opened up to those 

who really haven't gotten a 
taste of the HF bands as 
well as those of us who are 
out just to experiment and 
enjoy all the benefits from 
such a hookup. 

MARC Does It! 

The Marissa Amateur 
Radio Club, Inc., in south-
western Illinois, has a three-
site, two-meter repeater 
which has three receivers, a 
quarter-kW transmitter, 50 
voice-ID tapes, a time ma-
chine, and an open auto-
patch and gives a good 100-
mile coverage on two 
meters with rubber duckies! 
The idea was generated 
when I listened to Carlos 
TI2CF with his ten-meter 

10 METER AUXILIARY SYSTEM 

auxiliary link. The interface 
to do this with WD9GOE/ 
RPT was begun. A Pace 
1000M CB SSB rig was con-
verted to 10 meters with the 
American Crystal Company 
kit. This worked out fine 
and gave us a good little 
15-Watt rig tied to a TA 33 
antenna. Next, we needed 
to build a COR (carrier 
operated relay) that would 
be activated by the Pace 
squelch, 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 
that when the two-meter 
signal was received, it 
would key up both the two-
meter repeater transmitter 

PACE 
1000M 

( CONVERTED) 

P 
LINE AUDIO 

COR 

MIDLAND 
2205 

RECEIVER 

MIDLAND 
220 5 

TRANSMIT TER 

Fig. 1. Block diagram. 

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

Not a Ten-Meter Repeater 

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 received are 
not  retransmitted  on 
another ten-meter frequen-
cy. The ten-meter signals 
are repeated only on two 
meters at the same time 
that the normal two-meter 
signals are repeated on two 
meters, so, in actuality, we 
have a simple ten-meter 
auxiliary link between two-
meter and ten-meter receiv-
ers and transmitters. 

220 Link 

The MARC group had a 
special problem that may 
not be relevant to most 
systems. This section may 
not really apply to your 
group, therefore, but it will 
show that this system is 
capable of a lot more, 
should your group want to 
carry it out further. The 
main receiver site for the 
81/21 system is located 5 
miles southwest of Marissa 
on a 250' coal silo. The two-
meter signals are relayed 
back to the 250-Watt trans-
mitter, located in Marissa, 
over a 220-MHz link sys-
tem using the Midland 
13-509 equipment. The ac-
tual ten-meter link of 
WD9GOE/RPT is located at 
the home of K9EID. The 
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reason for this was two-
fold. The ten-meter system 
should be at the transmit-
ter site, not at the receiver 
site, due to desense, etc., 
and the MARC group felt 
that very close tabs should 
be kept on the ten-meter 
link so that it was not 
abused. A Midland 13-509 
transceiver was taken 
apart for link use, therefore 
(a great piece of gear for 
this service!), and used 
ahead of and behind the 
Pace 1000M so that all 
signals would pass from 
ten to 220 then to the two-
meter repeater, and re-
verse. It sounds 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 system using 
cavities and duplexing, you 
can skip all the 220-link ac-
tivities and wire the Pace 
straight through (see Fig. 4). 
One thought about the 220 
link is that it also gives 
WD9GOE/RPT a 220-MHz 
link that 220 operators can 
get in and out of just as the 
ten meter operators are 
able to do, so we really got 
a lot of mileage from doing 
the extra link thing. It is not 
unusual to dial up the 
Marissa system and hear a 
QS0 going on: one station 
operating on 147.81/21, 
another on 220.5, while 
another can be 1000 miles 
away talking to both of 
them on 29.590! That's 
communication! What is 
interesting 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 readily with no prob-
lem, and should you listen 
on any of the three frequen-
cies, 99% of the time you 
would not be able to tell 
who was operating where or 
what mode they were op-
erating. One thing that is in-
teresting is that the SSB 
signals from ten meters 

come through the 220 and 
two-meter FM system, and 
you are hard-pressed to tell 
that that signal is not FM! 
Likewise on ten meters, it is 
impossible to detect that 
the SSB signal you are 
listening to is an actual FM 
signal except for one 
thing—the squelch tail! 
That sounds crazy on ten-
meter SSB! (We recently 
modified the Motran re-
ceiver so that that blasted 
squelch tail is GONE!) The 
ten-meter link is no longer 
disturbed by the crashes! 

Audio Coupling 

The audio coupling has 
been done passively. An 
active limiter could be 
used here, but it was decid-
ed to try the passive route 
just for simplicity; so far, it 
has worked without any in-
herent problems. You 
perhaps will have to make 
minor adjustments of 
values to achieve linear 
audio response between 
the two outputs. Care also 
was taken at the audio in-
puts of both transmitters 
so that rf would not enter 
and cause undue prob-
lems. Bypass these audio 
leads with very small, .001 
capacitors and, of course, 
use good shielded wire 
throughout. 

COR Operation 

The really good point 
about the Pace 1000M 
when used in this applica-
tion is that it has a squelch 
circuit that works with the 
agc line and, therefore, will 
operate on SSB signals; this 
is something that most of 
the CB rigs will not do. 
Since the squelch does 
work on SSB signals, it 
makes it very simple to pull 
off a reference voltage, 
drive a simple COR, and use 
that to key up the two-
meter transmitter. An in-
teresting side effect of the 
Pace squelch is that since it 
does get activated via the 
agc line, a slight delay is 
noticed with the squelch, 
and that becomes our 

PIT 

PIN • OF 
MICROPHONE 
CONNECTOR 

R 2 
2.2 k 

RLY 1 
SHOWN NOT ENERGIZED 

01 

L _J 

Fig. 2. COR for the ten-meter Pace. 

2-second delay tail. It 
works well and was found 
to be adequate; delay cir-
cuits were not required to 
achieve the necessary hang 
time to allow things to 
switch over. (See Fig. 2.) 
A worthwhile project for 

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 
reset timer "beep tone," the 
two-meter system is aware 
when the COR of the ten-
meter receiver has been 
dropped. Because of the 
slight delay that the agc in-
troduces, the timing is such 
that the COR does not drop 
out when the ten-meter 
SSB operator pauses for a 
breath between words. 
Pace certainly made things 
easy for us! 

Choose Your Mode 

As you can see quite 
easily, you can select the 
frequency and mode the 
ten-meter link will operate 
on simply by adjusting the 
Pace to those require-
ments. The MARC group at 
Marissa has chosen USB on 
29.590. After spending 
much time and effort in 
checking with groups such 
as the 10-10 club, etc., 590 
seemed out of everyone's 
way and has worked out 
well. The unit has, on occa-
sion, been used on ten-
meter AM further up the 
band. It would be an easy 
task to remote this pro-
cedure should you desire. 
With the great increase of 

• 12V 
FROM DIGITAL 
ACCESS LINE 

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 activity. 
One of the interesting 

facets of the SSB mode is 
the absolute clarity when 
listening on two-meter FM. 
At first, one might ask, 
"How do you tune the ten-
meter receiver?" The 
answer is that the repeater 
never is adjusted.  It 
transceives (hopefully!) on 
the exact same frequency. 
The two-meter FM signals 
are patched to the Pace 
microphone input and are, 
of course, transmitted on 
ten-meter upper sideband. 
The ten-meter operator 
simply will tune in this USB 
signal as he normally 
would and, when it is his 
turn, merely transmits on 
the same frequency which 
the Pace receives and 
patches back through the 
two-meter FM transmitter. 
Easy. 

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 
ten meters. MARC used the 
American Crystal (Amer-
ican Crystal Supply, PO 
Box 638, W. Yarmouth MA 
02673) conversion, and it 

01 
UOG MOTOROLA 

KEYING LINE 
TO PIN • OF 
PACE MIC 
PLUG 

Fig. 3. Electronic keying. 
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Gary McClellan 
2500 N. Harbor Blvd. 

Fullerton CA 92634 

Audio Booster for Mil-Surplus 
Receivers 

a must for headphone haters 

One 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 
R-648/ARR-41 radio receiv-
er that I converted recent-
ly. (See "Another 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 

I am talking about! 
After studying the sche-

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

Photo A. Plug-in audio amp with rig. Photo B. Interior view of amplifier. 
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thing: Mounting the tube 
could create a height prob-
lem with the case. Also, 
you would upset the fila-
ment string in this series 
string 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 "building 
block" amplifier was 
pressed into service. 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 ampli-
fier may do it for you. It is 
cheap to build, takes little 
room, produces little heat 
and creates a heck of a lot 
of volume. You are wel-
come to try it in your own 
unit; in this article, how-
ever, I will concentrate on 
the R-648 receiver conver-
sion. 

Before getting started 
with the actual wiring, let's 
take a look at what is being 
modified in the R-648. If 
you check out Fig. 1, you 
will see a simplified 
diagram of the receiver's 
audio section. Basically, 
you have two stages of 
gain (5814) and a stage of 
power (5686). The 5686 
tube is the bottleneck here. 
The tube just won't draw 
enough plate current for 
any real power output, and 
is a poor choice for an 
audio output, especially 
since it sits there and draws 
300 mA 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-

RECEIVER 
CHASSIS 

TO LIMITER 
4 

• 150V 

• 200k 
R 307 

_ 

MODULE ASSEMBLY 

O 

47k  IT03:35 47k 

VI301 

I2V  NC 
HEATERS 

Fig. 1. Existing audio section of R-648. 

venting hum pickup, yet 
making shielded cable 
from the volume control 
unnecessary. This is called 
a "dc volume control" and 
is used widely in IC-genera-
tion TV sets today. It is im-
portant to us because we 
are going to use it in our 
modification. 
The schematic shows 

what goes in place of the 
two tubes: two low-cost 
ICs. One IC you are prob-
ably familiar with—the Na-
tional LM-380. This is the 
21/2 -Watt power amplifier 
job. It is a natural for this 
job. The other one is a little 
less known, and that's too 
bad, because it is very use-- 
ful. This IC is the Motorola 
MFC-6040 or Motorola 
HEPC6009. It is an elec-
tronic attenuator. It at-
tenuates a signal when 

RECEIVER 
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1504 

11307 
2008 

508 

0%1IF 

Fig. 2. Schematic diagram. 

C3 
6110PF 

33k 
/77 

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, 
that if your R-648 still has 
the tube filaments wired 
for 24 volts, leave the tube 
filaments in the audio 
module wired up. This will 
make sure that the other 
tubes get the proper volt-
ages. One good advantage, 
besides the fact you elim-
inate several power resis-
tors, is that the tubes can 
be bad. Just the filaments 
have to be good. 

The photos and the sche-
matic tell the construction 
story pretty well. I must 

C 7 

CB 
500yF 

C9 
-T- 2000yF 
ft 254 

820  T"F 

AU010 
OUTPUT 

• CONNECTOR PINS 

add that I rewired the fila-
ments in my receiver for 
6.3 volts, so I was able to 
mount all parts in the 
schematic on the original 
module. This made a neat 
package. If you leave in 
the tubes, as required for 
the old 24-volt filament 
string, you will have to 
mount the power trans-
former elsewhere. I might 
add, at this point, that I 
tried a half-wave rectifier 
and filter directly from the 
24-volt filament supply, 
but I had to supply a huge 
amount of filtering, and I 
had to drop the voltage to 
IC3 (voltage regulator) be-
cause it exceeded the 
chip's ratings. In the long 
run, a separate transformer 
for the audio amp power 
supply takes up less space, 
reduces construction frus-

C12 
100j" 

DI 
I N4002 

1:12 
1144002 

T1 

24 VCT 
400 mA 

,„•1 
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Parts List 
Cl, C5-0.1-uF disc or mylar  caps 
C2, C7-4.7- or 5-uF, 16-volt electrolytic caps 
C3-680-pF disc cap 
C4-0.22-uF mylar cap 
C6-500- or 470-pF disc cap 
C8-500-uF, 16-volt electrolytic cap 
C9-2000-uF, 25-volt electrolytic cap 
C10. C11 -0.01-uF disc caps 
C12-100-uF, 16-volt electrolytic cap 
D1, D2-1N4002 rectifier diodes 
IC1 —Motorola HEPC6009 or MFC-6040 attenuator IC 

IC2—National LM380N power amp IC 
IC3-7812 voltage regulator; 12 volts at 1 Amp 
T1 -24 volt c-t, 400-mA power transformer 

tration, and possibly is 
cheaper. 
I started construction by 

removing all components 
from the audio module, 
save the connector. Inside, 
I mounted a piece of cop-
perclad "ground plane" 
perfboard, which serves as 
shielding and a heat sink 
for IC2. You don't have to 
duplicate this method of 
construction — copperc lad 
perfboard is rather expen-
sive—but at the least you 

must solder 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-sinked, as its power 
dissipation is very low. You 
can see this IC in my unit 
mounted upside down 
under the filter capacitor. 

The rest of the construc-
tion is noncritical and 
needs little comment. You 

might want to shield the in-
put lead around C1 to the 
connector to cut hum pick-
up, though. In my unit, the 
120 volts ac for Ti 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 Ti, IC3, etc., on the 
receiver chassis.) 
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 
pins 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 supply externally, 
and feed in the regulated 
voltage through the proper 
pins. After that is done, you 
must make one more 

change. Resistor R307 on 
the front panel must be dis-
connected or the attenua-
tor IC will receive B + 
through the gain control. 
This should be very easy. 
Unlatch the front panel 
and look at the rear section 
of the gain control. In my 
receiver, there was a 
yellow wire tied to the CW 
or far left-hand lug on the 
control. I cut it and I was 
home free. 
After these modifica-

tions were complete, the 
receiver worked fine, and 
with room-filling volume! I 
haven't tried this modifica-
tion on other surplus sets, 
but it should work if the 
proper power-supply volt-
ages are available. And, oh 
yes! This conversion has 
other benefits, too. Besides 
a dramatic increase in 
volume, and less heat, the 
dc volume control can be 
switched and used as part 
of a squelch or noise 
blanker scheme. Or, how 
about a Selcal system?• 
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RTTy Demodulator 

NO COMPROMISE PERFORMANCE 

FSK1000T. 
iRL has built the FSK-1000 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. 

48 op amps with all 
IC's in sockets 

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

Two tone, limiter-
less operation, or 

Full limiter opera-
tion with 

Positive indication 
of limiting on panel 

Decision level cor-
rection circuits to 
reduce  ei-rects  of 
selective fading 

Dual meters to tune 
mark and space 

Adjustable 20 to 60 
Ma high voltage loop 

Continuously tun-
able shift from 100 
to 1000 Hz 

RS-232  compatible 
or TTL in/outputs 
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/printer use 

Scope outputs and 
keyboard activated 
switch for push to 
talk operation 

Multimode a utostart 
with motor plug 

Ham Net $ 4 4 9. 0 0 at local dealers 
or direct 

700 TAYLOR ROAD 

COLUMBUS, 

OHIO 43230 

Computer RTTY 

FSK-500. 
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. 

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 

RS-232 compatible 
or TTL mark high 
in and outputs 

Auto start built in 

Normal or Reverse 
switch to copy re-
versed shifts 

117 volt, 60 Hz AC 
or battery supply 

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

Ham Net $ 197.00  Available 
January, 1980 

TRS430 Software 

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 transmits ASCII (8 level) 
code at 110 baud 

• Supplied on cassette for easy loading 
• Order now for January, 1980 delivery 

$46.00 or 
just $20.00 with the purchase of 
either iRL demodulator above. 

Now at these dealers 

Amateur Electronic Supply 

Ham Radio Outlet 

Universal Amateur Radio 

Reader Service—see page 259 
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Alexander MacLean 

WA2SUT/NNNOZVB 
18 Indian Spring Trail 

Denville NJ 07834 

Working with FETs 
— part II: experiments with gain and supply voltage 

n part I of this article, I 
began a discussion of 

audio amplifiers which use 
the FET, the transistor that 
thinks it's a tube. Let's con-
tinue by examining more of 
the functions these devices 
can be made to perform. 
The triode FET small-sig-

nal voltage amplifiers 
are probably the all-time 
easiest circuits for a tube 
person to work with. This is 
one place where your tube-
thinking will fit right in 
almost without change, and 
yet you will be working 
with solid state. 
The circuits are straight-

forward, easy to duplicate, 
and the testing is nothing 
out of the ordinary. For 
basics, as with some of the 
other articles in this solid-
state series, a microphone, 
audio signal generator, 

VOM, and scope are what 
you need. 
It will help if you have a 

good junk box of small 
parts or a resistance sub 
box. Part of the fun on this 
one is watching what really 
happens when you play 
around with the values. 
Here goes. Fig. 1 shows a 

basic triode tube voltage-
amplifier stage. Notice 
that there is no cathode 
resistor. This stage would 
be a common first stage for 
a mike amplifier in an SSB 
rig. There are other uses for 
such a stage, too, but the 
important thing to note is 
the absence of the cathode 
resistor. 
In theory, it looks as 

though the stage is running 
without any grid bias. 
There is a tiny smidgen, 
however; it is caused by 

RG Rs  6 L Cs  Vs  V1N  Vow,  GAIN  0 

A  IN  NONE  226  NONE  12VDC  15 P-P  6V PP  4  12 

I M  2 26  INK  NONE  12 VDC  <I5P-P  6V P-P  4 6  13 2 

IN  226  156  10,AF  12VDC  0 4 P-P  6 V P-P  15  235 

D  IM  226  156  10,F  20VDC  0 2 P-P  6V P-P  30  295 

Table 1. Circuit performance test results. 

"contact potential." The 
stage is able to get away 
with it because the input 
signal is assumed to be so 
small 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 
very similar but usually has 
the cathode resistor. 
Our tube stage has a few 

other points about it. It is 
high impedance. (A tube is 
voltage-operated, that is, 
high impedance.) Notice 
that the grid resistor is 1 
megohm. The load resis-
tance of such a stage is 
often in the 100k to 220k 
range. A high signal output 
voltage is developed 
across 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 HE P801. This 

005 

Fig. 1. Triode tube voltage 
amplifier stage. 

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 mA. That's not much in 
the way of power, but it's 
not meant for power. 
While it can go to 20 volts 
at the drain, this series is 
geared to 12 volts, so we 
have some built-in safety 
margin. 
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 IC 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 
1-meg resistor at the gate, 
since this is not critical at 
all. As with a tube circuit, 
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250k on up would be com-
mon, and the circuit will 
work with much more and 
much less. 
The next thing to fuss 

with is the drain load 
resistor. Use your substitu-
tion box and click your way 
down. With the mike input, 
at some point you will 
begin to get it to work. 
Then watch the scope and 
prune for best results. You 
might put your VOM in the 
drain circuit to watch the 
current; it's educational. 
The circuit should only 
draw a few mils. By the 
time you start to draw 
much current, you can see 
the performance fall off on 
the scope. 
The drain resistance is 

not that critical, and a wide 
range of values wiJI work. 
This is a wide-range circuit. 
When it was tested above 
and below 12 volts, it 
worked from 5-20 volts. It 
might work at even less, 
although my supply would 
go down only to 5. 

If you work at it, you 
may be able to get clipping 
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 control as in 
Fig. 3. Just keep the input 
signal to less than 20 volts 
p-p. 

I started with the theory 
that the operation would 
be quite similar to the tube 
version, but there was 
quite a surprise when I 
started comparing the 
data. With the simple cir-
cuit, your only variable is 
the load resistor. This gets 
adjusted for most output 
voltage. This may not be 
clipped. Once you get the 
most output, adjust the in-
put signal until the output 
is undistorted. That will be 
your best value. Check a 
few resistance values on 
either side to make sure, 
though. 
With my HEP801, this 

worked out to a 2.2k-Ohm 

Fig. 2. FET triode circuit. 

load resistance at a 12-volt 
source voltage. It gave a 
6-volt p-p output. Then I 
added the source resistor. I 
had to go back and re-
adjust the drain load. The 
values are not critical, but I 
settled on a source value 
of 2.2k and a drain value of 
15k (Fig. 4). 
This also got me an out-

put of about 6 volts p-p. I 
had hoped for a clearer 
parallel to tube operation, 
but I don't really see it on 
the scope. With the tube, a 
cathode resistor would 
allow for more input volt-
age swing before distor-
tion, but I really saw little 
difference between the 
two FET circuits. The scope 
values were about the 
same. The input distortion 
point was about the same, 
and I could get the same 
general output. So much 
for theory. 
The oddest effect was 

when I added the bypass 
capacitor (Fig. 5). With a 
tube, this would have in-
creased the bias and the 
output. It did increase the 
output to about 10 volts 
p-p, but it was clipped. All I 
could get was about 6 volts 
peak-to-peak from the cir-
cuit, but the resistor-capac-
itor circuit had more gain. 
What it did was lower the 
input distortion point. In 
other words, I could not 
have as high an input signal, 

Fig. 4. Source resistor added. 

AUDIO TAPER 

VouT 

Fig. 3. FET volume-control 
circuit. 

but the circuit would give 
me the same output with 
less input. 
Rough scope measure-

ments placed it at over 
9 dB gain over the other 
two circuits. Thus, it is far 
more sensitive, but easier 
to overload. I used a 10-uF 
capacitor, but a higher 
value would be better, 
something from 20 to 100 
uF. 
The statistics of these 

circuits are somewhat 
alarming. They don't 
behave quite the way I 
would have expected. Ta-
ble 1 shows a chart of 
various operating con-
ditions. The first three have 
an operating voltage of 12 
volts at the source; the last 
is 20 volts at the source. 
For this test, the input 
voltage was adjusted for 
an output of 6 volts peak-
to-peak, and then the input 
voltage was 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 configuration, 
with the circuit values 
shown being chosen. The 
no-resistor circuit would 
take a higher input, but 
needed a high input to get 
the 6 volts out. Its gain was 

Fig. 5. Highest sensitivity 
and gain circuit. 

only four. 
The unbypassed resistor 

circuit was only slightly 
better. The bypassed resis-
tor circuit not only had the 
best sensitivity to a weak 
signal, but also had much 
better gain. When the 
voltage was raised, the out-
put voltage could have 
been more, but even 
holding to our present 
value, the actual gain of 
the circuit increased even 
at the lower levels. I was 
surprised at the difference 
in gain figures between the 
no-resistor and bypassed-
resistor circuits. The other 
tests, such as for total out-
put and distortion from 
overload, did not show up 
such a wide difference in 
actual circuit perfor-
mance. 
The low-gain high-input 

circuits would be the 
choice where you had gain 
to spare and needed high 
input capability. For most 
uses, you will probably 
want the bypassed circuit 
so you get some actual 
gain in signal and the 
ability to be sensitive. It 
was also unexpected that 
the gain of the circuit 
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 margin. 
In actual fact, these cir-

cuits 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 function better. 

These rough tests may 
not show the whole story. 
After all, it was a high-level 
input signal I was using, 
but these were intended to 
be rough-and-ready cir-
cuits to work with. There 
might be reason to use the 
source resistor even if the 
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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 wall. After a cer-
tain point, you cannot have 
any more output voltage. 

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 
swing. 
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 dc. 
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-

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 20-volt maximum 
would be met by the higher 
source voltage, what effect 
would this have when you 
really started pushing out a 

20-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 Ill of 
this article.M 
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Gary McClellan 
2500 N. Harbor Blvd. 
Fullerton CA 92634 

Build this $50 Mini-Counter 
— three-IC design goes to 135 MHz 

C ooner or later, anyone 
who does much work 

with communications 
equipment discovers the 
need for an accurate fre-
quency counter. Let's face 
it, crowded communica-

RI 

tions channels make know-
ing your frequency more 
important than ever. This is 
where this counter project 
comes in. 
Would you like to have a 

counter that measures fre-

A Di  y D2 

CI 
DS  8629 
- 

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 
would! The Model 304 

IC 2 - IN TERSIL  7208 

IC2 
ICM 7208 
COUNTER 

IC3 
ICM-
7207A 
TIME 
BASE 

S2 

52 
RESOLUTION 

LATCH   

GATE 

SIGNAL 

RESET 

SEGMENT MULTIPLEXER 

DI SI 
COMMON 
CATHODE 
LED 
DISPLAY 

DP 

LATCH 

COUNTER 

_I_ 
LATCH 

COUNTER 

LATCH 

COUNTER 

LATCH 

COUNTER 

LATCH 

COUNTER 

LATCH 

COUNTER 

-T- -T- -T-

RESOLUTION 

/C3- IN TERSIL ICM - 7207A 

-I CRYSTAL 
-r 5.24MHz OSCILLATOR HDIVIDER DECODE 

LATCH 

COUNTER 

GATE 

LATCH 

RESET 

OUT Ru IS 

DIGIT T. OUT 

Fig. 1. (a) Block diagram of the model 304 counter. It features a 6-digit display, a 135-MHz 
counting range, and only three ICs. Power is supplied by a 5-volt nicad battery pack. 
Switch S2 selects either 1-kHz or 100-Hz resolution of the input signal. (b) Inside the 
ICM-7208 (IC2) 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 being counted by IC2. 

Communications Counter 
has these features and 
much, much more: a low 
price tag of about $50, 
easy, one- or two-evening 
construction, and a superi-
or sensitivity from 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 mA) that 
you get long hours of 
operation on a set of 
charged nicads. You get a 
frequency range of below 1 
MHz to over 135 MHz, cov-
ering ham, CB, commer-
cial, radio control, and TV 
frequencies. And, best of 
all, you can measure the 
frequency to within 100 
Hertz of what the trans-
mitter is putting out. If you 
are in a hurry, you can 
select a reading to within 1 
kHz, and get five readings 
per second versus one 
reading 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 this design 
before. 
Construction of this proj-

ect will be a pleasant sur-
prise because it is very 
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Fig. 2. Component side of the board. Be sure to get all 
jumpers installed before the sockets go in. 

" 304" HERE 

ON REVERSE 

easy. Thanks to a clever PC 
board layout, this project 
uses only a single-sided PC 
board, making duplication 
from the pages of this mag-
azine a snap. There are on-
ly six wire jumpers in the 
board—for those of you 
who hate to install jump-
ers. There are sockets for 
all ICs and a minimum 
number of components. 
Since there are only three 
ICs and one transistor, your 
construction time for the 
board should be about four 
hours of casual work. Add 
another evening for the 
cabinet work and you are 
all set. 
The parts in this counter 

should be easy to get. The 
two main CMOS chips 
have been on the market 
for nearly three years, and 
the prescaler chip has been 
used for well over one 
year. The rest of the parts 
are not too critical. All 
parts are available from 
the surplus houses. To 
assist you, however, I am 
including addresses of 
typical suppliers of the key 
parts, plus the addresses of 
the manufacturers who 
make the ICs. If necessary, 
you can write for a local 
dealer's name and address. 

How It Works 
This counter project is 

based on three ICs: One 
amplifies and divides the 
signal by 100, another 
counts it up and displays 7 
digits of information, and 
the third generates precise 
timing signals to control 
the second chip. Check Fig. 
1 for details as you read. 
Input signals applied to 

11 first encounter a protec-
tion network composed of 
Cl (which blocks dc), R1 
(which limits input current) 
and D1-D2 (which limits in-
put signal). The purpose of 
this network is to protect 
the counter from "real 
world" overloads such as 
an accidental dose of ex-

cessive dc voltage, 120 
volts ac, and excessive rf 
signal. This keeps IC1, the 
preamp/prescaler chip, 
safe. 
Next, the protected sig-

nal goes to IC1. Although 
this IC was designed by Na-
tional Semiconductor for 
synthesized FM stereo 
radios, it works great in a 
counter. It has a preamp 
stage for high gain which 
has sensitivity of up to 4 
mV at 27 MHz, then a 
series of [CL (Emitter 
Coupled Logic) and low-
power Schottky TTL divid-
ers. It divides the input 
signal by 100, so 100 MHz 
in equals 1 MHz out. This is 
necessary because the 
counter-display chip to be 
described won't count a 
TTL signal much beyond 2 
MHz. 
The divided signal enters 

IC2, a CMOS/LSI chip that 
counts it and displays the 
results on an LED display. 
Fig. 1 shows a general over-
view of this chip. The sig-
nal from  IC1  passes 
through seven decade 
counters. They count up 
the signal. After it is 
counted, the data is passed 
on to the display via the 
latches (one per decade 
counter), through the 
multiplexing circuitry, and 
on to the display. Actually, 
the multiplexing circuitry 
consists of a big data selec-
tor at the output of the 
latches, squeezing 7 digits 
(at least 4 lines each) into a 
single set of 7-segment 
lines. The latches hold the 
signal while the decade 
counters are reset to zero 
and count up the signal 
again. The latches are then 
opened allowing the new 
reading to pass through to 
the display. This prevents 
the rapidly changing 
decade-counter outputs 
from reaching the display 
and causing a blur of num-
bers. The sequence in 
which the count-latch-dis-
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C6 
C3 

• 
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• 
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R12  

the indispensable 

BIRD 43 
THRULINE - WATTMETER 

Read RF Watts Directly. 
0.45-2300 MHz, 1-10,000 watts ± 5%, Low Insertion 
VSWR - 1.05. 

Unequalled economy and flexibility: Buy only the 
element(s) covering your present frequency and 
power needs, add extra ranges later if your re-
quirements expand. 

THRULINE Model 43 RF Directional Wattmeter 
and Ele ments in Stock. 

Electronics Supply, Inc. 
1508 McKinney • Houston, Texas 77002 • (713) 658-0268  )...11135 
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Fig. 3. Foil side of the board. Take your time and install those resistors correctly! 

play-reset cycles occur is 
determined by the third IC. 
The third IC generates 

the key signals necessary 
for IC2 to count the input 
signal properly. Fig. 1 
shows a block diagram of 
this chip. A 5.24-MHz crys-
tal connected to IC3 is the 
source of the proper fre-
quency. It drives a Pierce-
type oscillator inside the 

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-

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 1-second 
gate time or a 100-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 

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 
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Fig. 4. Completed component side of the circuit board. 
Your finished board will look like this. 

the component side of the 
board. Cut up three 1" 
pieces of no. 28 solid wire 
or resistor leads. Then cut 
two 2" pieces of wire. In-
stall one 2" wire between 
the two holes near the right 
center of the board, as 
shown in Fig. 2. Install the 
other 2" jumper between 
the two holes near the left 
center of the board. Install 
a 1" jumper near the bot-
tom of the board at the cut-
out. Move up to the center 
of the board, and install 
the remaining two 1" 
jumpers. Be sure to get the 
jumper nearest the left 
center of the board in the 
proper holes. An 8-pin IC 
installs next to it. When 
done, check to be sure all 
connections are soldered. 
Also, trim away the PC 
board at the bottom to 
form the trapezoid-shaped 
cutout, if you haven't 
already done so. 
Next, install the 8-pin 

low-profile IC socket in the 
top left corner, next to that 
small jumper. Move down 
from it and install a 14-pin 
low-profile socket near the 
bottom edge. Finally, in-
stall the 28-pin socket next 
to the right edge of the 
board. I recommend the 
use of low profile sockets 
because they make later in-
stallation in the cabinet 
easier. Molex® pins will suf-
fice, however. Check for 
solder bridges, fix, and flip 
the board over. Cut a 1 3/4" 
piece of insulated hookup 
wire, strip, and solder one 
end to pin 12 on the 14-pin 
socket, and the other end 
to pin 19 on the 28-pin 
socket. This wire shows up 
on Fig. 3. (Note that there is 
a "1" to identify pin 1 on 
each socket.) 
The next step is to install 

the eight segment resistors 
on the foil side of the 
board. About 3/4 " of each 
resistor lead appears on 
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Fig. 5. Cabinet drilling template. 

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, 

so that the lead comes 
through the hole in the 
center 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 28-pin socket. 
This process is identical 

for the other resistors, and 

61 



C3 
.0IpF 

,01  

CI RI  C2 

INPUT  4w  .01µ d 
) 

ji AO'  70  

GASE A 

CO 
INF 

'(TM 
ICI 
DS-8629 

9 
23 

27 

2 

* DI It 02  j6_ L .4  -I-C6C4  

.01,4F  T 1641413  T 
121   

RESOLUTION 

S2A -T-C10 

IC2 
CM-7208 

28 

4700 (7) 

R2 

17 83 

15 R4 
A A  

R5 

25 

R6 
NO N  

87 

Re 

22 

24 

25 

0 

3 

•5V 

14 II 

0' 
263905 

.1pF 

5 

TI 

6 

PI 

103 
ICM-7207A 

3 GATE 

4 RESET 

2 LATCH 

2 MUG 

GND 

0 

DI 

52 

O5 

D4 

DS 

O6 

07 

OP 

SEGMENT 

DISI 

DIGIT 

tHECK  03  RI2 
-1.-  164002 ioon J2 

II -4 4 -41 -0111-- w  i,-0 CHARGE 

-2 C9 
100mF 

el 
-  5V 

NOT 
USED 

DIS I 

1 1 

A SEGMENTS 

07  06  05  04  DS  02  01  DIGITS 

Fig. 6. Schematic diagram of the complete model 304 counter. All parts except the bat-
teries and jacks and switch mount directly on a PC board. 

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 D 
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 
sticking 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 
470-Ohm resistor and bend 

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 

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 

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 D1/D2 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-
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pacitors. Install Cl, stand-
ing on end, at the input 
pad. Leave the other end 
free. Install C7 in the spot 
near the center of the 
board. Note that on most 
trimmers there are three 
leads. The two closest to-
gether go to the heavy 
ground foil on this counter, 
while the third goes to the 
crystal and IC3. That com-
pletes capacitor installa-
tion. 
Next, the switch and 

mounting hardware are in-
stalled. Attach six 3" wires 
to the terminals of 52. Then 
wire up this switch as 
shown in the schematic 
and Fig. 4, cutting the wires 
to size as you go along. In-
stall four spacers in the 
corners with 4-40 hardware 
and lockwashers. Note that 
the spacers are on the front 
side. 
That just about wraps 

things up on the module. 
Finish by installing the ICs. 
Be careful about pin 1 ori-
entation. Remember, pin 1 
is identified on the PC 
board if you get confused. 
Then cut two 1" pieces of 
hookup wire, strip both 
ends, and install at the bot-
tom of the board near the 
cutout. See Fig. 3. Also, cut 
a 5" piece of the same wire 
and attach near the end in 
the bottom left corner of 
the board. That completes 
the module assembly. It 
can be tested by applying 
5-volts dc 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. Drill out the box 
and nibble the display 
hole. Clean up the box, 
label it with press-on trans-
fers, and spray it with clear 
acrylic spray to preserve 
the finish. 
Complete the assembly 

by installing the module in 
the box and wiring it up. 
First, install 11 and )2 in the 
top of the box. Then slip 
the module into the box 
and secure it to the front 
with screws and lockwash-

Fig. 7. Rear view of PC board showing switch wiring. 

ers. Mount S2 on the top of 
the box, too. Snap in Si and 
wire it up. Install the bat-
tery pack and wire it up to 
the other side of S2 and 
ground. Finish up the job 
by wiring up )2 and Cl to 

Item 
IC1-National DS-8629 

IC2-1C3 Intersil 
ICM-7208IPI and 
ICM-7207AIPD. 
Note: These parts come 
as a set 

Y1 -5.24288 MHz 
crystal 

DIS1 —H-P display 

C7-20 pF trimmer cap 

Case—LMB-CR-531 

J1. Don't close up the box 
until you finish calibration. 
Charge up the batteries 
and you are all set! 

Calibration and Operation 

There are several ways 

Supplier List 

Factory 

National Semiconductor 
2900 Semiconductor Dr. 
Santa Clara CA 95051 

Intersil, Inc. 
10900 Tantau Ave. 
Santa Clara CA 95014 

JAN Crystals 
2400 Crystal Dr. 
Ft. Meyers FL 33901 
(813)-936-2397 

Hewlett-Packard, Inc. 
Optoelectronics Div. 
1501 Page Mill Rd. 
Palo Alto CA 94304 

Sprague, Erie, etc. 

Heeger, Inc. 
725 Ceres St. 
Los Angeles CA 90021 

to calibrate your counter, 
with the simplest being to 
measure a known frequen-
cy. This is how I calibrated 
the model 304 counter. 
Connect a signal of 50 mV 
or so at 10 MHz from a fre-

Distributor 

Tri-Tek, Inc. 
7808 North 27th Ave. 
Phoenix AZ 85021 
(602)-995-9352 

Poly Paks, Inc. 
PO Box 942 
S. Lynnfield MA 01940 
Stock #92CU4079 
(617)-245-3828 

JAN Crystals 

Poly Paks, Inc. 

Tri-Tek, Inc. 
Stock# CAP9308 

Note on the "Factory" column: These people should be contacted only for a local 
distributor; only JAN Crystals will sell small quantities of parts to individual users. 
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quency standard to J1. 
Your standard should be 
accurate to at least ± 
0.001 %; ±0.0005% or bet-
ter would be highly desir-
able. Press the check but-
ton and set the resolution 
switch to 100 Hz. You will 
get a reading close to 10 
MHz. Adjust trimmer C7 
until you get a reading of 
exactly 10.000 MHz. That 
completes calibration with 
a standard. If you don't 
have access to a frequency 
standard, a transmitter will 
do as well. You should 
have  a high-quality 
counter to measure the 
transmitter. A CB set will 
do. Attach a piece of coat-
hanger wire about 12" long 
to J1. Then key the trans-
mitter after you set the 
resolution switch to the 
100-Hz position. Key the 
transmitter in brief steps 
and do not modulate it. A 
walkie-talkie is ideal for 
this since little power is 
necessary. Adjust C7 until 
the counter reads the exact 

transmitter frequency 
when the counter is held 
near the antenna. That 
completes calibration 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 
S1. You then read the fre-
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 position 
where you want a speedy 
display of frequency, and 
use the 1-second position 
where you want greater ac-
curacy. This will allow you 
to read up to the last 1 kHz 
position on the display 
with S2 set to 0.1 second, 
and read to the last 100 Hz 
position with S2 set to 1 
second. As you can see, 
each has advantages. 
A few tips on using this 

counter: You might want to 

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- WARRANTY GEAR, TOO!) 

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

NOTE: Manufacturers do not cover final in most cases, but we will try. 

Try Our Competitive Prices, Too! 

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

Call Don - K5AAD or Mike • W5VVM for specific 
warranty claim questions. 

POLICY SUBJECT TO CHANGE WITHOUT NOTICE 

DOES NOT COVER SPECIALS OR CLOSEOUTS 

T- • 

Electronics Supply, Inc.  m35  

1508 McKinney, Houston, TX 77002, 713/658-0268 

fabricate a 12" whip anten-
na out of a male BNC con-
nector and a piece of coat-
hanger wire. Epoxy the 
wire inside the plug. With 
this setup, you should be 
able to measure a 100-mW 
CB walkie-talkie at least 15 
feet away. If you perfor-
mance-select IC1, this 

counter will cover the 2 
meter ham band. Finally, 
whenever you measure a 
transmitter or signal gen-
erator, be sure to operate it 
in the unmodulated mode, 
or SSB units in the CW 
mode. This will give you 
maximum accuracy in your 
measurements. IN 

Model 304 Counter Specifications 

1. Accuracy: Adjustable to up to ± 0.0002% or better, short term. 
Also ± 1 count error on all 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 130 mA, no signal. Power supplied 
by nicad batteries. 
6. Resolution: 100 Hz and 1 kHz of the measured frequency. 
7. Sensitivity: Typical rms sine wave sensitivity for stable count is 
55 mV at 1 MHz, 4 mV at 27 MHz, 5 mV 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. 

PC Boards 
The PC board (stock #STGM-279) for this project is avail-

able for $5.60 (drilled) or $4.00 (undrilled) from 0. C. Stafford 
Electronic Development, 427 South Benbow Rd., Greens-
boro NC 27401. Add $1.00 for shipping. 

Parts List 

B1 -4 "AA" Nicad batteries in square holder 
C1 -0.1-uF, 200-volt Mylar capacitor 
C2, C3, C4, C6-0.01-uF, 50-volt disc capacitors 
C5, C10-0.1-uF, 25-volt disc capacitors 
C7 - 6-to-20-pF trimmer 
C8 - 27-pF mica capacitor 
C9-100-uF, 6.3-volt electrolytic 
D1, D2-1N4148 diodes 
D3-1N4002 rectifier diode 
IC1 -National DS-8629N VHF prescaler 
1C2-Intersil ICM-7208IPI counter chip• 
1C3-Intersil ICM-7207AIPD timebase controller chip* 
J1 -BNC connector, UG-1094, Amphenol 31-221 
J2-RCA jack 
01 -2N3905 PNP silicon transistor 

Resistors: All resistors 1/4 -Watt film except for R12. 

R1 -47-Ohm resistor 
R2 through R8, R11 -470-Ohm resistors 
R9 -10k resistor 
R10-15k resistor 
R12-100-Ohm, 1/2 -Watt resistor 
Si -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 similar. 
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 ac/dc battery charger with RCA plug, PC board, Bezel, 
3/8" 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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SI Amateur Racho /ervices 
(213) 837-4870 

4384 KEYSTONE AVE., 
CULVER CITY, CA. 90230 

the W6TOG 
RECEIVER MODIFICATION KITS 

INCREASE SELECTIVITY 

IMPROVE SENSITIVITY 

LOWER INTERNAL NOISE 

COMBAT BLOCKING 
FROM LOCAL SIGNALS 

TS-520 KIT   $27.50 
TS-520S KIT   
TS-820 & 820S KIT   
TS-820 MIXER KIT   
TS-120S KIT   
R-820 KIT   
FRG-7000 KIT   
FT 101 SERIES KIT   
FT-101ZD KIT   
FR 101 SERIES KIT   
FT-301 SERIES KIT   
FT-901 SERIES KIT   

32.50 
34.50 
27.50 
32.50 
34.50 
32.50 
32.50 
34.50 
34.50 
34.50 
34.50 

ATLAS.210 OR 215X KIT. 34.50 
ALDA-103 OR 105 KIT . . . 32.50 

MAGICOM 
PROCESSOR 

MODIFICATION KIT 
INCREASES AUDIO PUNCH 

IMPROVES 
PROCESSED SPEECH QUALITY 

TS-520/S   42.50 
TS-820/S   27.50 

NEW 
TS-120/S   42.50 
DRAKE T4XC   52.50 
DRAKE TR7   42.50 

The "MAGICOM" provides up to 
6dB increase in output with 
smooth, clean, non-distorted audio 
and more penetration for those 
pile-ups. Easy installation. (No 
front panel alteration) 

HI POWER 
KITS 

INCREASE OUTPUT POWER BY 30% 

Set of (2) 6146-W final tubes 
Plate rating 40W per tube 

GET MORE DRIVE FOR 
THOSE HI POWER AMPLIFIERS!!! 

TS-520 / 520S QRO KIT  $39.50 
TS-820 / 820S QR0 KIT  39.50 

10% OFF ON KIT ORDERS 
TOTALING $75.00 OR MORE 

SEND FOR PRICING 
AND INFORMATION  S33  

ALL PRICES POSTPAID 
IN CALIF. ADD 6% SALES TAX 

MASTERCHARGE & VISA ACCEPTED 
SATISFACTION GUARANTEED 

OR MONEY REFUNDED 

WHY ARE 
ANTENNA MAKERS 
ANGRY ABOUT THE 
NEW AEA ISOPOLET"? 

Introductory Pnu: 
lsopole 144— $49 95 
Isopole 220— $44 95 

For the first time, ham opera-
tors are finding out just how 
poorly designed most vertical, 
omnidirectional VHF anten-
nas really are. 

AEA university level re-
search has proven that most 
antennas now being offered 
create unwanted coupling of 
RE currents onto the antenna 
support structure and coaxial 
feedline shield from the 
transceiver. 

Proper design and de-
coupling on the new AEA 
ISOPOL P virtually eliminates 
the RE spillover problem and 
can help you achieve the 
maximum attainable gain for 
the size of the antenna— 
equivalent to doubling your 
power in all directions on the 
horizon relative to an ideal 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 feedline decoupling. 
Plus! The new AEA 
ISOPOLE 
• requires no tuning. 
• is easy to assemble. 
• covers a bandwidth nearly 
double the two meter ham 
band. 

• 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. 
• features completely weather 
protected RE connections. 
• is designed for maximum 
legal power. 
• mounts easily on a standard 
TV mast. (TV mast NOT 
supplied by AEA) 
Prove it to yourself. 
Let us send you a design for a 
simple tester you can use to 
see just how much RE spill-
over is coming off your own 
equipment. 

The design is included in 
a copy of our free booklet: 
FACTS ABOUT PROPER 
VHF VERTICAL 
ANTENNA DESIGN. To get 
your copy, or information 
about ordering an AEA 
ISOPOLE'TM, write or call 
Advanced Electronic Applica-
tions, Inc., P.O. Box 2160, 
Lynnwood, Washington 
98036. Call 206/775-7373. 

A91 

Brings you the 
breakthrough! 
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A Versatile, Variable Active Filter 
—dc switching and 8-pole response make this one a winner 

on RTTY or CW 

Eric J. Grabowski WA8HEB 
30312 Arnold Road 
Willowick OH 44094 

Recently, 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 replacing 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 
circuit presented here was 
developed. The applica-
tion 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 Goals 
After  some  initial 

brainstorming, the follow-
ing list of objectives was 
prepared: 
1. Ultimate selectivity 
should be less than 100 

Hertz, but some interme-
diate choices should be 
available. 
2. Minimize power con-
sumption. Single supply 
operation. Operation con-
sistent over a wide range of 
supply voltage. 

CMOS 

LOGIC 

3. Some type of dc-switch-
ing technique should be 
used for selectivity selec-
tion to simplify wiring and 
provide for future control 
by microprocessor. 
4. Capability to bypass the 
filter altogether. 

CMOS 

SWITCHES 

UNFILTERED RESPONSE 

INPUT 

2-POLE RESPONSE 

4-POLE RESPONSE 

F 

OUTPUT 

,/ 

IS-POLE RESPONSE 

2 

Fig. 1. Block diagram illustrating the concept of dc switch-
ing. Wires to the remote mounted switch carry dc levels 
only. Stray currents induced into these wires will not 
degrade the filter performance. 

Center  R1 —R4  R5—R8  R9—R12  Comment 
Frequency 

2975 Hz  220k  430k  6.8k  RTTY Space 
(850 Hz shift) 

2295 Hz  270k  560k  9.1k  RTTY Space 
(170 Hz shift) 

2125 Hz  300k  620k  10k  RTTY Mark 
750 Hz  820k  1.8 Meg  27k  CW 

Active filter. 
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Table 1. Active filter resistor values. 



Filter Circuit 

The LM324 quad opera-
tional amplifier was select-
ed for the filter circuit. 
Each of the op amps is con-
figured as a two-pole ac-
tive filter and cascaded in 
a daisy chain fashion. Each 
stage has a Q of about 4, 
unity ac gain, and a center 
frequency determined by 
the R and C values chosen. 
The outputs of all op amps 
except the third are ap-
plied to the switching cir-
cuitry. The decision not to 
use the third output was ar-
rived at experimentally, 
and experience has proved 
this to be a wise choice. 
Table 1 identifies the 

values of resistors used for 
the RTTY mark and space 
frequencies. Values are 
also shown for a CW filter 
centered at about 750 
Hertz. (Cl — C8 =0.001uF) 
For best results, the 

frequency-determining ca-
pacitors should be a high-
stability type. Cornell-
Dubilier series WMF is a 
good choice, and they are 
readily available. 
If you want to use the 

filter on some other fre-
quency, the R and C values 
will have to be calculated 
from formulas. Since there 
are more standard resistor 
values than capacitor 
values to choose from, it is 
usually more convenient to 
arbitrarily select a capaci-
tor value and then use the 
nearest standard value re-
sistors. 

Dc Switching Circuit 
Two complementary 

MOS integrated circuits 
comprise the dc switching 
circuit. A CD4049 hex in-
verter is used to drive the 
control inputs of the 
CD4016 quad analog switch. 
A pull-up resistor nor-

mally holds each hex invert-
er input at the positive 
supply voltage. This forces 
the inverter output and the 
associated control input to 
ground potential. As long 
as the control input is 
grounded, the switch ap-

RI ? 

V.  0  2.4K .IC13 
GNDO-  10AF--4, I  25V 

r-

FRONT PANEL 

C9  CI 01AF  RI 0012(F 820K  INPUT 0  )1 w )1 

C" 

ui c,1 
..712ZAAF 

,..), l'.e  4, 250 

NA  R9 228 

11 

Vcc 

1;4 

VCC 

C2 00IµF 
R5 I 8M  

9 

C• 001AF 

IC2 
10 
C2 

3 

C3 R2  820K 001 F NA )1  

ICI LM324N 5 
RIO 22K 

83 13201( 

C6 001AF 

C5 001AF 

R11 22K 

R7 1 BM  

84 82 

CIO AF 
.15(V  
2 VCC 
±t_t IC2 CD40,6CM 

VCC 

0  OUTPUT 

IC3 CD4049B 

C7 0010F 

C8 001AF 
RB 1 (IM  

ICI 812  221( 
I I 

Fig. 2. Schematic of the active bandpass filter using dc switching for bandwidth selection. 
See table for values of frequency determining components. 

IN V. GND 

TO FRONT 
PANEL SWITCH 

OUT 

Fig. 3. Component placement drawing. A dot is placed near pin 1 of all integrated circuits 
for identification. 

pears open. A four-position 
rotary switch is used to se-
lect which switch is closed 
by grounding the appropri-
ate pull-up resistor. 
Since there are only four 

switches in the IC package, 

and the unfiltered input 
uses one of them, one of 
the filter outputs had to be 
sacrificed. The output of 
the third filter seemed to 
be the least useful; conse-
quently, it was deleted 

Construction 

The circuit was built on a 
printed circuit board 3-5/8 
by 2-1/2 inches from the 
artwork shown. For those 
of you unable to roll your 
own, arrangements have 
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Fig. 4. Actual size artwork of the foil side of the printed circuit board. 

ATTENUATION (
dB) 

200  500  1000  2000 

FREQUENCY (Ml) 

5000 

Fig 5. Graph of the response at the various outputs of the 
active filter. This filter has a center frequency of 800 Hertz 
and was used as a CW filter. 

Loc  Code  Key 

0  43  RCL 
04  04 
55 
53 
02  02 

5  65  X 
89 
65 
43  RCL 
01  01 

10  65  X 
43  RCL 
02  02 
65  X 
43  RCL 

15  03  03 
54 
95 
42  STO 
05  05 

20  91  R/S 
65  X 
02  02 
65  X 
43  RCL 

25  02  02 
95 

Comments 

Find Al 

R1 
Find R3 

been made with Firstron 
Electronics, P.O. Box 151, 
Streetsboro OH 44240 to 
supply etched and drilled 
boards. The cost is $4.00. 
Assembly should pro-

ceed quickly by following 
the component location 
drawing. The usual precau-
tions should be observed 
when handling the CMOS 
integrated circuits to pre-
vent damage by static 
charges. Capacitors shown 
with polarity are either 
dipped tantalum or vertical 
electrolytic types. 

42  STO 
06  06 
91  R/S 

30  53 
43  RCL 
05  05 
65  X 
43  RCL 

35  06  06 
54 
55 
53 
04  04 

40  65  X 
43  RCL 
04  04 
33  X2 
65  X 

45  43  RCL 
05  05 
75 
43  RCL 
06  06 

50  54 
95 
42  STO 
07  07 
91  R/S 

R3 
Find R2 

R2 
END 

Fig. 6. TI-58/59 program coding for determining the frequency dependent components. 

When the assembly 
phase is over, double-
check the polarity of polar-
ized capacitors and make 
sure there are no solder 
bridges across adjacent 
foils. 

Operation 

The dc power supply 
voltage is not critical. Any 
voltage between 3 and 15 
volts will suffice. With 
power applied, check the 
voltage on pin 3 of the 
LM324. It should 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-

put of the filter are ac-
coupled, so there is no 
need to worry about dis-
turbing the bias voltages of 
the preceeding and suc-
ceeding stages of the 
equipment the filter is used 
with. In order to maintain a 
linear response though, the 
level of the input signal 
must be less than the dc 
supply voltage. For exam-
ple, if a 12-volt supply is 
used, the peak-to-peak in-
put voltage must be less 
than 12 volts. 
For RTTY operation, two 

circuit boards are required. 
One for the mark frequen-
cy and another for the 
space frequency. If de-
sired, a ganged rotary 
switch can be used to 
select the bandwidths of 
both channels simulta-
neously. 

Conclusion 
The graph illustrates the 

C2 

Fig. 7. Program description. 
Given center frequency (f), 
gain (A), desired Q (C2), and 
capacitance (Cl), find values 
for R1, then R3, then R2. 
Equations: Cl = C2; R1 = 
Q/2nfAC1; R3 = 2AR1; and 
R2 = R1R3/4Q2R1— R3. 
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Step Procedure 

0  Initialize 
1  Load program 
2  Enter center freq in Hertz 
3  Enter gain in units 
4  Enter capacitor value in uF 
5  Enter value for 0 in units 
6  Find R1; STO-05 
7  Find R3; STO-06 
8  Find R2; STO-07 

bandwidths obtained and 
the selectivity achieved. 
Ultimate bandwidth is 

Enter  Press 

A 
C1 
0 

Display 

STO 01 
STO 02  A 
STO 03  C1 
STO 04 
RST R/S  R1 megohms 
R/S  R3 megohms 
R/S  R2 megohms 

Fig. 8. User instructions. 

about 80 Hertz, which satis-
fied the design goal. All the 
other goals were met as 

well. Current draw is about 
2 milliamperes. Since all 
audio signals are con-

0 Not used 
1 f 
2 A 
3 C1 
4 0 
5 R1 
6 R3 
7 R2 

Fig. 9. Data registers. 

tam ed on the board, long, 
unshielded hookup wire 
can be used between the 
board and the switch 
without degrading the per-
formance.III 

There's a new, eighth OSCAR satellite in orbit, and the AMSAT team helped put it there! 

Your help is needed for future satellites. loin AMSAT and support the new. ad-
vanced Phase III series of OSCARs, engineered to provide communications over 
transcontinental distances for hours at a time. 

Send $10 membership dues to AMSAT, P.O. Box 27, Washington, D.C. 
20044. Life membership is available for a tax-deductible donation of $100 
or more, payable in quarterly installments if you wish. 

Phase III satellite solar cells may be sponsored for $ I 0 each, and 
we'll send you a certificate specifying the cells you are sponsoring. 

For a tax-deductible contribution of $ I .000 or more, we'll 
even inscribe your name on a plaque to be placed in orbit 
aboard the Phase III spacecraft for posterity, and we'll send 
you a replica honoring your contribution. 

Dues and contributions may be charged to VISA or 
Master Charge. Phone us at (202) 488-8649. 

The Iambic 
Keyer Paddle. 

-.t 417 

Our newest keyer paddle was designed in response to 
your request for an iambic paddle with the famous 
Vibroplex quality and features built right in. 
Features include: 
• Adjustable jeweled bearings 
• Tension and contact spacing fully adjustable 
• Large, solid, coin silver contact points 
• 21/2 lb. chrome plated steel base 
rests on non-skid feet 

• Lifetime guarantee against manu-
facturing defects. 

"Standard" model with textured gray base available for 
$49.50, "Deluxe" $65.00. Available at your dealers or 
through the factory. Send check or money order, or use 
your VISA or Master Charge. We pay all shipping 
charges except on orders outside the continental U.S. 

P.O. Box 7230 
476 Fore Street 
Portland, Maine 04112 
Telephone: (207) 775-7710 

V24 
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The blur at the top of this picture is a dramatic indication 
of the effects of tuning. At the start of the transmissions, 
the receiver was not tuned on the incoming signal. The 
noise disappears abruptly when the receiver is tuned. This 
is especially evident in the grey-to-white transition at the 
upper right. 

stand, the tuning range of 
the crystal was "skewed" 
downward somewhat. (I 
suspect this may have been 
due in part to the crystal's 
holder capacitance, which 
I overlooked in my simplis-
tic analysis in Fig. 6.) By 
purchasing a crystal cut to 
receive 25 kHz high in the 
band, this circuit gave me 
accurate center-frequency 
calibration, and plus-and-
minus 30-kHz tuning. 
Since this vxo circuit 

worked for a Vanguard re-
ceiver, I later tried it in a 
Drake 2 meter transceiver. 
With a single crystal for 
146.55-MHz reception, I 
am now able to tune the 

TOTAL L• 2.2 pH 

RFC I  RFC2 

31.9pF 
AIR VARIABLE 

/77 

three popular simplex fre-
quencies of 146.49, .52, 
and .55. 

Modification Procedures 

The following procedure 
applies specifically to the 
Vanguard Model FMR-250-
11 receiver. Of all low-cost 
receivers, this is perhaps 
the one most widely used 
for weather satellite work. 
The procedure will no 
doubt be similar for other 
receivers, although the 
layout will differ. Those 
readers modifying Van-
guard receivers will be aid-
ed by the accompanying 
photographs. 
(1) Remove crystal selec-

3.3v 

ORIGINAL 
OSCILL ATOR 
CIRCUIT 

i2K 

2N42513A 

Fig. 7. Vxo circuit 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). Cl = E. F. Johnson 1-60-130 air-variable capacitor, 
3.1 to 31.9 pF. Rfci = 1.2-uH miniature inductor; rfc2 = 
1.0-uH miniature inductor. 

tor switch S1. (This as-
sumes that single-channel 
plus-and-minus-tuning per-
formance will be accept-
able.) 
(2) Remove all twelve 

"netting" capacitors (5-to-
30-pF trimmers) and all 
twelve 10-pF ceramic disc 
capacitors located adja-
cent to the crystal sockets. 
(3) Cut away the front of 

the printed circuit board 
behind Si to accommo-
date the tuning capacitor. 
Note that two power traces 
at the very front of the cir-
cuit board are eliminated 
in the process. 
(4) Using insulated 

stranded wire, reconnect 
the power by jumpering 
around the traces just cut. 
Leave the wires long enough 
to be routed around the tun-
ing capacitor, well behind 
the front panel. 
(5) Install the 3-to-30-pF 

tuning capacitor in the 
hole formerly occupied by 
Si. 
(6) Wire from the base of 

the oscillator transistor 
directly to one of the re-
maining crystal sockets. In-
stall the two miniature rf 
chokes between the other 
pin of the crystal socket 
and the stator of the tuning 
capacitor. (See Fig. 7.) 
(7) Order a 42.275-MHz 

third-overtone crystal in an 
HC-25 package, specifying 
series resonance and 
± .003% tolerance. Plug in 
the crystal, and enjoy 137.5 
MHz (± 30 kHz) tuning! 

Acknowledgment 

Amateurs helping me to 
evaluate the requirement 
for tuning flexibility on 
weather satellite receivers 
included Ralph Taggart 
WB8DQT, Dale Hauck 
W6YFT, John Prigg WA7J10, 
and  Bob  Schloeman 
WA7MOV. Each of us ap-
proached the problem in a 
different way. 
Ralph designed his own 

VHF-FM receiver from the 
ground up, with a design 
which included frequency 
tuning. Although his circuit 
employs a tuning varactor 

diode, it's not too different 
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Laura Simank 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 

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 

WB5OKV, 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 license 
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 I 
wanted to go. With the cost 

of living index going 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 I had 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-
theless amazed and over-
joyed a few weeks later 
when the license came in 
the mail. 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 while doing 
dishes, and I listened to a 
tape recording of me ask-
ing theory questions while 
I ironed. There was a list of 
formulas on the wall above 
the washing machine, and 
Roger's patience was really 
put to the test the first 
morning he looked in the 
bathroom mirror and 
found himself looking at a 
block 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 were 
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. Ul-

timately, I was taken 
prisoner by an army of 
capacitors in series. 
The  next  morning, 

bleary-eyed and battle-
weary, I went to the test. 
The next couple of hours 
are a blur in my memory, 
but I left the examination 
room clutching a form, 
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 transformed into a 
smile that went from ear to 
ear when I gave the 
thumbs-up signal. I still 
wonder what her neighbors 
thought as we yelled at the 
top of our lungs and 
jumped around like kids on 
Christmas morning. 
Roger was pleased for 

me and a few weeks later 
made me a gift of a 2 meter 
rig for my car. By this time, 
he had realized that I was 
serious and was not sur-
prised that for the next 
many weeks my every 
spare moment was spent in 
Marie's shack listening to 
and, at her gracious in-
vitation, talking to, her 
friends on the air. 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 for it. Heaven doesn't 
have a corner on the angel 
market! 

We put up my 40/80 
meter doublet well in 
advance of Charlie's ar-
rival, and I spent the rest of 
the waiting period fixing up 
the closet of the guest 
room, which was to be my 
ham shack. I had decided 
that the garage 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 
station and rushed home to 
get him on the air. Ever 
since then, amateur radio 
has been a big part of my 
life and has brought me 
many, many hours of 
pleasure. 
Thanks to amateur ra-

dio, I have met and made 
friends with some fantastic 
people. I've spent hour 
upon hour listening to 
other people, sometimes 
not even breaking in. One 
can learn a lot just by 
listening (and  about 
theory, too). Even though I 
may not have anything to 
contribute to that par-
ticular QS0, I still find it in-
teresting to hear others ex-
change ideas. I have felt 
the thrill of talking to peo-
ple in some of those places 
I may never see and have 
known the warmth of help-
ing people find out about 
loved ones. 
Do you have any idea 

how large a child's eyes 
can get when he talks to 
Santa Claus on the radio? 
(Thanks, JR.) Some of the 
people I've met on the air I 
have had the pleasure of 
eyeballing and some I have 
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 very 
real sense of accomplish-
ment in being a ham. 
Everyone needs to feel the 
satisfaction that comes 
from achieving, regardless 
of age. For me, amateur 
radio has offered me an 
avenue of accomplish-
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 
first 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 for others. But there is 
one thing true of every 
ham in the world—none of 
them was born with a 
knowledge of electronic 
theory, and I assure you 
that not one of them ever 
said his first word in CW. 
We all had to learn it. 
When I first began study-
ing, I thought ac was the 
brand name for a spark 
plug, dc was where the 
President lived, and CQ 
was duty that the OM used 
to pull in the Army! 

Don't be dissuaded if 
you're living in a home 
without a ham. When you 
do get your ticket, you will 
be able to count yourself 
special because you had 
more obstacles than most. 
In any case, don't be 
scared off by thinking ama-
teur radio is no place for a 
woman. There are hun-
dreds 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.M 
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Lowell J. Burnett W7DJB/6 
8696 Jackie Drive 
San Diego CA 92119 

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. 

W ant an electronically 
rotatable array, but 

can't afford the vertical 
height required for a sloper 
systeml or a perverted dou-
ble vee?2 Don't have an ex-
tra acre or two for a good 
radial system on your 
phased verticals? Maybe 
the DJ B Square Vee is for 
you. 
Here's an antenna only a 

quarter-wavelength high, 
supported by a single mast, 
that doesn't depend on a 
good ground system 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-
gle lobes useful for both lo-
cal and DX work. This is an 
antenna that could be 
tacked to the side of an 
apartment house or, on the 
high frequencies, easily 
could be made collapsible 
for portable or field day 

operation. Interested? Read 
on! 

Design 

The heart of the system 
is the 3/8-wavelength di-
pole.3 A diagram of this di-
pole, which is 25% shorter 
than a normal half-wave 
antenna, is shown in Fig. 1. 

The dipole is formed 
from two 3A/8 sections of 
300-Ohm twinlead. The 
first section is connected 
to the second with a 1.5-
inch-long piece of twin-
lead, twisted as shown. The 
ends of the dipole are at a 
voltage maximum and 
must be separated by cut-
ting the 1/2 -inch space 
shown in Fig. 1. The feed-
line, a A/4 coaxial matching 
section discussed later, is 
attached directly to the 
antenna feedpoint. 

The 3A/8 dipole has not 
been used widely in the 
past by amateurs. In part, 
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this is due to its odd radia-
tion resistance (about 200 
Ohms) and to its physical 
complexity. The square vee 
takes advantage of both of 
these apparent drawbacks. 

In the square vee, two 
3A/8 dipoles, each bent in 
the shape of a vee, are 
mounted vertically with the 
feedpoints  spaced  a 
quarter-wavelength apart. 
For high frequencies, the 
antenna can be mounted on 
a wooden cross, as shown in 
the schematic of Fig. 2. At 
lower frequencies, a mast 
can be used for vertical 
support with guy wires pull-
ing the feedpoints apart.2 
The two dipoles are con-

nected in parallel at the 
phasing control box, which 
is located in the station op-
erating room. This device is 
used to adjust the relative 
rf phase between the di-
poles by changing the 
length of their feedlines. 
The pattern control box, 
therefore, allows the pat-
tern of the antenna to be 
rotated in the same manner 
as an array of phased verti-
cals.45 

Construction 

An example of a ten-me-
ter square vee supported 
by a wooden cross is shown 
in Photo A. Each cross-
piece is cut slightly longer 

DIPOLE NO 2 
(SEE FIG II 

FEEDLINES OF RG-8/U OR 
RG-58/U 50 OHM COAX 
LENGTHS DEPEND ON 
PATTERN CONTROL BOX 
CHOSEN 

than a quarter wavelength. 
The two pieces are joined 
at the center, and the feed-
points of the two dipoles 
are connected near the 
ends of the horizontal 
crosspiece, as shown in Fig. 
2. 

Of course, it doesn't 
really matter whether you 
use a cross-type support or 
a simple mast with guy 
wires. Remember, though, 
for all types of vertical di-
rectional arrays, use a non-
conducting support such as 
a wooden mast. A metal 
mast in the plane of the ra-
diating elements can 
strongly influence the elec-
trical behavior of the an-
tenna, and may result in 
disappointing performance. 
The square vee has a •real 
advantage over the sloper 
array or the perverted vee 
in this regard, as it requires 
only a quarter-wavelength 
mast rather than a half 
wavelength or so. On 40 
meters, this means the dif-
ference between a 34-foot 
mast, required for the 
square vee, and the 50- or 
60-foot masts required for 
the other systems. 

Using 300-Ohm twinlead 
makes construction of the 
3A/8 dipole simple. Two sec-
tions of 300-Ohm twin-
lead are cut to 3A/8. The 
wires, but not the insula-

NONCONDUCTING  SUPPORT 

DIPOLE NO I 
(SIMPLIFIED SCHEMATIC, SEE FIG I ) 

SHORT LENGTH 
50 OHM COAX 
OR SCE TEXT 

TO 
RIG 

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. 

3X/11 

"  SECOND SECTION 500 OHM TVAM.EAD 

DIPOLE FE EDPOI NT 

••-- COAX MATCHING SECTION 

Fig. 1. Schematic drawing of the 3/8-wavelength dipole. 

tion, are cut at the centers 
to form the interconnec-
tions, as shown in Fig 1. A 
1.5-inch piece of twinlead 
is used to connect the first 
section to the second. Be 
certain to separate the 
wires at the ends of the di-
pole, and leave about half 
an inch of space between 
the ends of the wires (see 
Fig. 1). 
For each dipole, the first 

section of twinlead is 
mounted on one side of the 
horizontal crosspiece, and 
the second section 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 Photo B. 
This method of mounting 
keeps the wires of the di-
pole properly spaced. The 
ends of the twinlead can 
then be attached to the top 
and bottom of the vertical 
mast. I used small wire 

• 0. 

# • (80. 

brads tacked through the 
center of the twinlead near 
the end. Before the ends 
are permanently attached, 
however, it is best to se-
cure them temporarily with 
tape and check the anten-
na tuning. 

Tuning 

For maximum perfor-
mance, it's very important 
that the two dipoles be 
electrically equivalent. 
Beg, borrow, steal, or per-
haps even buy a grid-dip 
meter or similar instru-
ment and trim the lengths 
of the dipoles to resonance 
at the desired frequency. I 
found that the length had 
to be slightly shorter than 
three-fourths of the length 
predicted by the tradition-
al formula L(A/2)= 4680 
(MHz), where L(A/2) is the 
length of a half wave in 
feet. Two factors probably 
accounted for this. First, 

# • 45. 

# • 35. 

DIPOLE  DIPOLE 
II  •2 
•  • 

Fig. 3. Antenna radiation patterns in the horizontal plane 
for two vertical dipoles spaced a quarter wavelength 
apart. 
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Fig. 4(a). Circuit 
steps of 180°. 
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Fig. 4(b). Circuit 
steps of 90°. 
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of the pattern control box for phasing 
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the formula doesn't include 
the one-inch interconnec-
tion between the two twin-
lead portions of the dipole, 
Fig. 1, and, second, the for-
mula is good for a linear di-
pole and not a dipole in the 
shape of a vee. You prob-
ably won't go too far wrong 
if you cut the dipole length 
1% shorter than that given 
by the standard formula; 
that is, use L(3A/8)= 347.5/f 
(MHz). 

Antenna Matching 

The radiation resistance 

of a linear 3/8A dipole, mea-
sured high above a perfect 
ground, is about 225 
Ohms.3 In the configura-
tion shown here, I found 
the radiation resistance to 
be closer to 175 Ohms. The 
radiation resistance of the 
antenna was lowered both 
by its vee shape and by its 
proximity to surrounding 
objects. It's very important 
that the swr on each dipole 
feedline be as close to 
unity as possible. If it's not, 
the load on the transmitter 
will change as the 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. 

is rotated, and the trans-
mitter will have to be re-
tuned for every direction. 
What's more, a mismatch 
here will probably require 
a matching network be-
tween the transmitter and 
the antenna for proper 
operation. 
A quarter-wave matching 

section of 93-Ohm coax, 
such as RG-62/11, makes a 
good match between the 
175-Ohm antenna resis-
tance and 50-Ohm coax 
feedline. We calculate this 
from the formula Zi = Z02/ 
Zr =(93)2/175 = 49.4 Ohms,6 
where Zo is the impedance 
of the quarter-wave match-
ing section, Zr is the radia-
tion resistance of the an-
tenna, and Z1 is the imped-
ance at the feedpoint of 
the quarter-wave matching 
line. 
Instead of the quarter-

wave coaxial matching net-
work shown in Fig. 2, a 4:1 
balun transformer (Amidon 
Associates kit) could also 
be used.' The balanced, 
high impedance side of the 
balun would be connected 
to the antenna feedpoint, 
and the low impedance side 
to the 50-Ohm coax 
feedline. This should work 
especially well in installa-
tions where the radiation 
resistance of the dipoles ap-
pears closer to 200 Ohms 
than to 175 Ohms. 

Phase Control 

The 50-Ohm feedlines, 
RG-8/U or RG-58/U, run 
down the vertical mast into 
the operating room, and 
connect to the pattern con-
trol box. The pattern con-
trol box selects the relative 

Switch  Phase 
Position  Shift 

Equal  A  + 900 
Length 
Feedlines  B  — 90 ° 

Feedline #1  A  180 0 
90° Longer 
Than  B  0 ° 
Feedline #2 

Table 1. Phase shift be-
tween dipoles #1 and #2 as 
a function of switch posi-
tion for the pattern control 
box of Fig. 4(a). 

rf phasing between the two 
dipoles and allows the di-
rectivity 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 0, the 
rf phase angle between 
them, is changed. Of 
course, the shape of these 
patterns depends upon the 
incident angle of the in-
coming radiation, and the 
expected performance is 
modified further by the vee 
shape of the individual di-
poles. 
Fig. 4(a) shows an ele-

mentary switching network 
that can be used to select 
between the 0° and 180° 
patterns, or 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 dipole #2. For the 
±90° patterns, the feed-
lines must be equal length. 
Table 1 shows phase shift 
versus switch position for 
the difficult feedline 
lengths. 
In calculating the elec-

trical length of the feed-
lines, be sure to measure 
the physical length very 
carefully, and include the 
effect of the velocity fac-
tor for the coax you use. 
The velocity factor for sol-
id dielectric 50-Ohm line is 
0.66, and the velocity fac-
tor for foam dielectric line 
is 0.80. 
The circuit diagram for a 

more versatile switching 
network is shown in Fig. 
4(b). This network allows 
the antenna phasing to be 
switched in 90° incre-
ments, and requires that 
the feedline for dipole #1 
be one eighth of a wave-
length, or 45°, longer than 
the feedline of dipole #2. 
The phase shift (as a func-
tion of switch position) for 
this circuit is given in Table 
2. 
If desired, a more com-

plex network employing an 
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eight-position switch could 
be used to select anten-
na patterns at 45° in-
tervals. This would require 
that the feedline of dipole 
#1 be 22.5° longer than 
that of dipole #2, and 
would require one six-
teenth of a wavelength of 
coax (22.5°) between each 
switch position. 

Station Matching 

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 con-
trol box, the feedpoint im-
pedance at that point will 
be 25 Ohms. There prob-
ably are a number of ways 
to match this 25-Ohm resis-
tive load to your transmit-
ter. If the output circuit is 
capable of matching a 
25-Ohm resistive load, you 
can couple it directly to 
the pattern control box 
through a short (compared 
to a quarter wavelength) 
piece of 50-Ohm coax. Or, 
you can connect the pat-
tern control box and the 
transmitter with a half-
wavelength of 50-Ohm 
coax. The latter solution is 
better at the high frequen-
cies; even though the swr 
on the line is about two, its 
short length prevents 
significant losses. 
The technique I used 

was to connect a quarter 
wavelength of 73-Ohm RG-
59/U from the pattern con-
trol box to the transmitter 
through a balun step-down 
network. The quarter-wave-
length of 73-Ohm line trans-
forms the 25-Ohm feed-
point at the pattern control 
box into a 213-Ohm load. 
We see this from the equa-
tion used previously, Z1 = 
Z02/Zr = (73)2/25 = 213 
Ohms. At the transmitter 
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-

to a 53-Ohm resistive load. 
This is a little bit more trou-
ble, but provides an excel-
lent match to pi networks 
designed to operate on 50-
to 75-Ohm resistive loads. 

Performance 

I built my first square 
vee for the 10-meter band 
and used the pattern 
switching arrangement 
shown in Fig. 4(b), i.e., phas-
ing steps of 90°. I mounted 
it on the roof approximate-
ly 20 feet off the ground, 
underneath a 40-meter in-
verted vee. The antenna re-
quired only minor retuning 
of the transmitter as the 
pattern was rotated, and I 
found that with about 100-
Watts output, I could work 
almost anyone I could hear. 
A large number of Euro-
pean, East Asian, and 
Oceanic stations were con-
tacted on both SSB and 
CW with a call-per-contact 
ratio for DX of about 80%. 
In other words, it works. 
The big advantage of the 

antenna, however, lies in 
its directional performance. 
A large number of tests 
were performed on both re-
ceiving and transmitting, 
and it was found that the 
front-to-side ratio between 
the 0° and 180° phasing 
positions was about four 5-
units. As the patterns are 
not symmetric, the front-to-
side ratio between the 180° 
and 0° patterns is differ-
ent—and this was found to 
be about two S-units. The 
front-to-back ratio be-
tween the  + 90° and 
— 90°phasing positions 
also was found to be about 
two S-units. 
As an example of the di-

rectional performance, let 

Switch  Phase 
Position  Shift 
A  180° 

90* 
0. 

— 90 ° 

Table 2. Phase shift be-
tween dipoles #1 and #2 as 
a function of switch posi-
tion for the pattern control 
box of Fig. 4(6). 

me describe an actual con-
tact with this antenna. With 
the 0° phasing pattern, I 
had maximum gain to the 
northeast, and was listening 
to a WS station at S6. In be-
tween pauses, I heard a 
weak station, at about 53, 
calling CQ. Rotating the 
pattern to 180° phasing 
knocked the W8 down to 
S2 and brought in the other 
station at S5. It was an RA(D, 
and one call to him made 
the contact. Play with this 
for a couple of hours and 
you'll never go back to an 
omnidirectional antenna. 

Summary 

Here's an electronically 
rotatable antenna that's 
44% smaller in area than a 
single quad loop, stands 
only a quarter-wavelength 
high, and doesn't require 
retuning as the pattern is 
rotated. Of course, this an-
tenna won't outperform a 
full-sized yagi/tower com-
bination on the high fre-
quencies, or an array of 

phased verticals with an ex-
tensive ground system in 
an open field on the low 
frequencies. And, like all 
electronically rotatable ar-
rays, the shape of the pat-
tern changes with the di-
rection chosen. But at 
moderate heights, and with 
no special ground prepara-
tion at all, it appears to do 
a first-class job.. 
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License Upgrading  —A Plan of Attack 
—you need not fail! 

You've done all of your 
studying, and you've 

got your code speed up to 
the point where it should 
be. You're ready to up-
grade! You may be a 
Novice on the way to 
Technician or an Advanced 
ready to take on the Extra 
class exam. The only thing 
that stands between you 
and the exalted status of 
that higher class license is 
the FCC examination. Pass 
that examination and 
you're home free. 
But as you arrive at the 

FCC examination place, 
you start to feel queasy. 
Your heart beats a little 
faster, your stomach stirs, 
and your mind feels 
strangely vacant. You 
know that you know your 
stuff, you know that you 
can copy code at the re-
quired speed, but now you 
have to prove it to the FCC. 
Why do you feel so mental-
ly disjointed? 
It's a natural feeling. 

Everybody feels that way 
going into an FCC examina-
tion, and you are no excep-
tion. Perhaps it's a throw-
back to childhood days 
when schoolmates—or 
perhaps the teacher—indi-
cated that tests are terrible 
things, something to be 
avoided or feared. Tests of-
fered the possibility of 
failure, of looking bad. Our 
attitude toward tests was 
formed early, and that at-

titude is hard to shake even 
though we may now be ap-
proaching the status of 
senior citizen. 
The purpose of this arti-

cle is to help you pass your 
next FCC examination. It 
isn't easy, but it isn't hard. 
Thousands of people pass 
these examinations every 
month. There are a number 
of tips that can be followed 
to let your next FCC ex-
amination be a matter-of-
fact check of the knowl-
edge and skills you have 
developed—nothing trau-
matic, nothing depres-
sing—simply a routine 
hour or so at the FCC office 
with the opportunity to 
leave with a higher class 
ticket. 
This article is based on 

my 17 years in adult educa-
tion, with heavy experi-
ence in test formulation 
and test-taking, backed up 
by my own progress 
through four classes of 
amateur radio licenses. 
There are techniques to 
follow which can ease your 
way through this process. 
Once you know these tech-
niques and put them to 
use, you should find that 
your next FCC exam is 
much easier to take—and 
to pass. 

The Code Requirement 
Since the code test is the 

first hurdle at the FCC of-
fice, we'll consider it first. 

Let's assume that you're a 
Novice who has to copy 
code at 13 words per min-
ute for the General ticket, 
and then you have to pass 
the written examination on 
technical information and 
regulations. How do you 
guarantee that you can 
pass the 13 wpm test? 
The best way to copy 

code at 13 wpm per minute 
under test conditions is to 
have a slightly higher code 
speed. That is, if you want 
to copy leisurely at 13 
wpm, be able to copy code 
at 15 or 16 words per min-
ute. Don't stretch your 
abilities when copying 13 
wpm. Be able to copy a few 
words per minute more 
than you will be required 
to do. 
Let's say that you arrive 

at the FCC office and, 
through some miracle, the 
examiner tells you that the 
code requirement has been 
changed. You don't have to 
copy at 13 wpm; the re-
quirement  has  been 
changed to 9 wpm. How 
would you feel? Obviously, 
you'd feel great! You can 
copy at 13—now they want 
only 9 wpm. Beautiful. 
Bring on the test. 
The same principal ap-

plies when you arrive at the 
examination site being 
able to copy several words 
a minute more than the ac-
tual requirement which is, 
of course, 13 wpm. If 

you're able to copy at 16 
wpm (and getting to that 
level isn't that much 
harder), 13 wpm is a piece 
of cake. Who cares if you 
miss a letter because of 
nervousness? Who cares if 
your mind strays for a sec-
ond or so? No problem 
when you can copy a few 
words a minute more than 
you have to. 
Can you pass the code 

test at 13 wpm when that is 
your ultimate limit? Yes, 
you can. But you're taking 
a chance. You'll be taxing 
your reflexes under test 
conditions, and this is the 
worst time to test them. 
The mind is a strange de-
vice. It relaxes when asked 
to perform at a rate lower 
then it is used to perform-
ing at. It tightens up when 
asked—under test condi-
tions— to perform at a 
level at which it is just 
capable of performing. 
Here's another tip for 

solid copying. Be relaxed 
and refreshed when you ar-
rive at the FCC office. One 
way to do this is to get a 
good night's sleep and to 
do no practicing or cram-
ming that morning. I have 
gone to a number of pro-
fessional as well as radio 
amateur examinations and 
remember seeing students 
standing in the halls before 
the exams going over slips 
of paper to impress on their 
minds important points 
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which might be covered on 
the exam. I have heard 
them saying they arose at 5 
am to practice their code. 
This is nonsense. 
The best asset to bring to 

your FCC examination is a 
relaxed mind. The best way 
to assure this is to go to bed 
early the night before and 
to do nothing of a tech-
nical nature upon awaken-
ing. No code practice, no 
last-minute peek into a 
textbook, no checking out 
of cram slips. Instead, have 
a relaxing shower, a good 
breakfast, a look at the 
morning newspaper—any-
thing but ham radio. In this 
way, you arrive at the ex-
amination site with a mind 
that is capable of leisurely 
comprehending the code 
that will be sent to you. 

The Written Exam 

Let's say that you've 
taken the code examina-
tion, you've been told that 
you passed, and now you 
can take your written ex-
amination. This is all there 
is between you and your 
higher class license. What 
tips can I offer to help you 
pass this portion of the ex-
am? 
Here are a number of 

things to keep in mind as 
you prepare for—and 
take—the written examina-
tion. Follow them and your 
success is virtually guaran-
teed. 
1. Know your stuff. Very 

few people get through the 
exam if they don't know 
the material. You should 
get the necessary text-
books and study the mate-
rial. Become as expert as 
you can with the technical 
side, operating procedures, 
and regulations. 
2. Get as much practice 

as possible working on 
multiple-choice questions. 
Most textbooks offer sam-
ple questions and answers 
to give you experience in 
answering FCC-type ques-
tions. Study as many of 
these questions as possible 
after you've studied the 
material. Don't use the 

questions as a method of 
studying; use them to help 
you check on your under-
standing of the material 
studied. 
If you've done steps 1 

and 2, you're ready for all 
those that follow. 
3. You now arrive at the 

FCC office. If you follow 
the advice given above for 
passing the CW portion of 
the exam, you'll be re-
freshed and relaxed. This 
condition is as important 
for passing the theory por-
tion as it is for the CW por-
tion. No last-minute cram-
ming, no peeking into the 
text to look up that for-
mula one more time, no 
carrying of sheaves of 
paper to refresh your mem-
ory at the very last minute. 
Shut off the studying be-
fore supper the night be-
fore. Let your mind relax. 
4. Bring a calculator. 

This saves mental wear and 
tear and helps ensure cor-
rect answers to mathemati-
cal problems. 
5. When you are entering 

the examination room, you 
will be given the printed 
test, the answer sheet, and 
a blank piece of paper for 
calculations and scribbles. 
As you sit down, take out 
the two pencils you've 
brought along, and for the 
moment put aside the test 
booklet and answer sheet. 
Now, while your mind is 
still relaxed, write on the 
piece of paper every for-
mula you feel you may 
have to use. Write down 
every item that may be a 
little shaky in your mind. 
As long as these formulas 
and items come from your 
mind, everything is perfect-
ly proper and legal. Why 
do this? Because your mind 
is relaxed and it's easier to 
recall, say, what the for-
mula is for capacitors in 
parallel than it is to recall 
the formula when faced 
with an actual question. 
That's how the mind works. 
Ohm's Law can take on 
some interesting variations 
in the mind of a ham who is 
wading feverishly through 

an exam. 
6. Once you've put on 

paper all your necessary 
formulas, open up the test 
booklet and see what the 
number of the first ques-
tion is. Why do this, you 
ask? Don't all tests start 
with number 1? Not at the 
FCC, they don't! This test 
may start with 1, but it may 
start with 51, or 101. As 
soon as you see which 
number it starts with, take 
the answer sheet and mark 
the corresponding number 
with your pencil. This is 
where you start to answer 
questions on the sheet. 
Basic, you say? Obvious, 
you think? Yes, but we 
don't know how many as-
piring hams (who knew 
their theory cold) failed the 
FCC exam because they 
gave beautiful answers to 
questions 51 through 100 in 
the spaces on the answer 
sheet marked 1 through 50. 
In short: Answer the ques-
tion asked in the booklet at 
the exact spot on the an-
swer sheet where the an-
swer will be graded. 
7. You're now ready to 

attack the first question. 
Here's the technique to fol-
low: Read the first part of 
the question, the part 
before  the  multiple 
choices, but do not look at 
the five answers offered. 
See if you can mentally 
determine what the correct 
answer is before looking at 
the five choices. For exam-
ple, if the question says, 
"The 'Q' signal for 'I am be-
ing interfered with' is ... ," 
your mind should pause 
and mentally seek the cor-
rect answer — QRM. Once 
thought, write it down on 
the sheet of scrap paper. If 
you don't do this, you are 
now faced with a confusing 
array of Q signals from 
which you must make a 
choice: QRS, QSK, QRQ, 
QRM, and QNX. In the 
pressure of an examina-
tion, you might make the 
wrong choice when faced 
with this selection. So, for 
each question, don't look 
at the answers first. Men-

tally determine what the 
correct answer should be, 
write it down on your scrap 
paper, and then check the 
answers supplied to see if 
your answer matches one 
of the exam's answers. 
8. Having picked out the 

right answer, indicate it on 
the answer sheet, and be 
sure that you put the an-
swer in the right spot (a, b, 
c, d, or e) and at the right 
answer number. Don't put 
a "b" answer in the "c" 
slot, and don't answer 
number 73 in the space for 
number 74. Be alert. 
9. Continue this process 

with each question. At 
some point, you'll come 
across a question which 
you can't answer in your 
mind. Now what do you 
do? At this point, look at 
the "a" answer only. Does 
it seem to be the right one? 
If so, write "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, write "a" on the 
answer sheet in the appro-
priate spot. If another an-
swer appears that seems to 
be just as correct, you have 
to make a judgment as to 
which is more correct. 
Once you've done this, 
write the answer in the ap-
propriate spot. Continue 
on through the exam. 
10. Let's say you come 

across a question that you 
can't answer. You review 
the five answers and none 
seems appropriate. At this 
point, write the number of 
the question on your scrap 
sheet and go on to the next 
question. Don't fret. Don't 
worry. The FCC gives you 
quite a margin for error in 
the exam. One question 
doesn't make much differ-
ence. The main thing is to 
keep your mind at ease, 
relaxed, and happy. Go on 
to the next question and let 
your subconscious mind 
take over. While your con-
scious mind is scanning the 
next question, your sub-
conscious mind will be por-
ing over the question you 
just passed. At some mo-
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Muffin Fan Mania! 
— a compendium of knowledge about 

electromechanical air movers 

Rick Ferranti WA6NCX/1 
215 Herrick Road 
Newton Centre MA 02159 

The increasing price and 
rarity of vacuum tubes 

and other components in 
your ham rig make it im-
perative that it run as cool 
as possible. Have you ever 
wondered when those 
poor, hot components in 
the rig will finally melt into 
oblivion? The heat gener-
ated by the power-handling 
parts of the transmitter 

should be directed well 
away from the rig, prevent-
ing a possibly expensive 
episode in radio self-
annihilation. Fortunately, 
there's an easy way to 
alleviate the woes of an 
overheated goodie in your 
station. 

An electromechanical air 
mover, commonly called a 
fan, can be employed to 
keep things cool when ther-
mal overload becomes im-
minent. In fact, the elec-
tronics industry is utilizing 
these gems in a variety of 

Photo A. A typical collection of fans available at flea 
markets for under $10. Visible are Pamotors, a Feather, 
Centaur, Caravel, and Boxer fans. 

configurations more and 
more frequently as compo-
nent densities escalate and 
enclosures shrink. One es-
timate puts the number of 
miniature air movers at the 
all-time high of 80-million 
dollars worth just last 
year.' With all this expen-
sive hot air blowing 
around, there must be 
some good reasons for you 
to consider installing an 
auxiliary cooling device in 
your station. 

There are indeed several 

good reasons for helping 
your rig stay cool: Com-
ponents and tubes last 
much longer, frequency 
stability is improved with 
less thermal expansion of 
coils and coil forms, and 
smoked capacitors and re-
sistors due to simple 
overheating just don't oc-
cur. 
The fans I'll be discuss-

ing in this article are the so-
called tubeaxial fans, nor-
mally known as MuffinTm 
fans (EG & G Rotron trade-
mark). These things usually 

Photo B. A couple of fine-running Pamotor fans from Ger-
many. 
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have square or circular 
housings with an "inside-
out" motor—the shaft part 
of the motor is the fan hub 
with the moving blades at-
tached. They're by far the 
most popular and useful 
fans available to the radio 
amateur. 

Almost all ham rigs 
today have a well-designed 
natural air ventilation sys-
tem called "convection 
cooling." This simply 
means that the warm com-
ponents in the rig heat up 
the air nearby, causing it to 
rise and draw cool air in 
from the bottom of the 
case. This works great, but 
the idea (and cooling ef-
fect) is tremendously en-
hanced by placing a fan in 
the right spot on or by the 
rig. The result is a much 
cooler running operation. 

Choosing a Fan 

I've compiled a list of 
the most common fans 
you'll find at a swapfest or 
surplus store in Table 1. 
These are the Rotron trade-
mark names, listing the 
amount of air moved (in 
cubic feet per minute, or 
cfm), and some very dated 
1970 prices so that you can 
get an idea of their original 
market value. Other fine 
fans are made by Pamotor, 
of West Germany, and the 
Boxer fan from IMC Mag-
netics. Be sure to inspect 

Trademark Name 

Sentinel 
Centaur CT3A2 
Mark IV Muffin 
Whisper 
Sprite 
Spartan 
Feather 
Saucer 
Caravel 
Tarzan 

Cfm 

100 
100 
100 
65 
35 
110 
270 
280 
575 
350 

Comments  Price 

Stainless steel ball bearings 
Sleeve bearings, 15 Watts 
Very popular 
Super quiet, 6 Watts 
31/2"-square, 11 Watts 
Military, stainless steel BB 
SS BB 
SS BB 
BB 
BB 

Table 1. EG & G Rotron fans, with 1970 prices. 

your purchase for dented 
or bent blades, and also 
spin the blades a bit to 
make sure they turn very 
freely. 

Let me emphasize at the 
outset that you don't need 
much in the way of cfm to 
cool an already well-de-
signed rig. The important 
operating factor to con-
sider is the noise generated 
by the mechanical beast. 
The key to quiet success is 
a slow motor speed. For ex-
ample, I put a little 50-cfm 
Pamotor 4800A (very quiet) 
on top of a normally frying-
hot 17-tube Polycomm 2-
meter rig, and the trans-
ceiver ran ice-cool there-
after. 
So, pick a fan which 

doesn't take much power 
(therefore, it will be run-
ning slower) and which 
doesn't have more than 
about 75 cfm or so of cool-
ing power. However, flea 
markets and surplus stores 
often don't have fans 

$25.00 
16.90 
12.05 
12.05 
14.95 
45.50 
36.85 
70.40 
29.70 
46.65 

which meet such stringent 
requirements. If you do get 
a fast, noisy fan, there are 
easy ways to slow it down, 
as I'll mention later. 

By the way, 220-V fans 
are ideal for ham applica-
tions— they run beautifully 
on 120 V, retaining 60% of 
their original air-moving 
power with only 20% of 
their original noise, and 
they're cheaper, too. Sur-
plus companies often offer 
these at reduced prices be-
cause they were not origi-
nally specified for the 
120-V line. Best buys here 
are the 220-V Feather, 
Saucer, and Sentinel, or 
equivalents. 

Mounting a Muffin 
The easiest way to deter-

mine what part of your rig 
gets hottest is simply to 
turn it on, let it warm up, 
and feel the top of the case 
for hot spots. Obviously, 
the area on top of the finals 
will be warmer than the 

120 VAC 

FAN 

200V 
NON-POLARIZED 

CAPACITOR 

1-10,F 

Fig. 1. Schematic of method 
to slow down a fan with a 
series non-polarized capac-
itor, 1 to 10 uF, at 200 WV 
minimum. 

rest of the radio, so that 
should be your priority tar-
get. If there are other heat-
producing components in 
the rig, you can place the 
fan so it pulls the most air 
past the finals and gets the 
rest of the rig with some-
what reduced air-flow. A 
larger-diameter fan, prop-
erly slowed and quieted, is 
better for application in 
all-tube transmitters, while 
smaller fans do nicely in 
"all solid-state except the 
finals" rigs. 

I don't recommend put-
ting fans on receivers. They 
aren't necessary in a 
decent rig because there 
just isn't enough heat gen-
erated by its low-power 
components to warrant aux-
iliary cooling. If you want 
to cut down heat in an old-

Photo C. This Muffin fan sits over the finals and is Photo D. A friend's setup with the fan bouncing merrily on 
mechanically damped by four felt feet.  four pads of foam rubber. 
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Photo E. The unclassy method of slowing down a fast, 
noisy fan, with power resistors. These two units need to be 
mounted in a well-insulated box, or be replaced by a much 
more elegant capacitor. 

er tube-receiver, replace 
the rectifier tube with its 
solid-state equivalent (with 
suitable dropping resis-
tors), and put in an LM-380 
audio IC instead of those 
push-pull 6V6s. 
When you mount the fan 

on your transmitter or 
transceiver, it's always best 

FREE PARKING 
INCLUDING OVERNIGHT SPACE 
FOR COMPLETELY SELF-CONTAINED RV's 
ADVANCE RV SPACE RESERVATION IS RECOMMENDED 

to place it on top of the rig 
so that it aids the natural 
tendency of hot air 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 

For Additional Information Writs: 
DADE RADIO CLUB, INC. 

P.O. Box 350045 Riverside Station 
Miami, Florida 33135 

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 all you 
need to keep the radio cool 
and clean. 
You can kill potential 

mechanical vibration prob-
lems by sticking some 
foam rubber tape or thick 
felt under the fan. There's 
no need for an airtight con-
nection between fan and 
case; just put something 
between them as a me-
chanical damper. The 
Pamotor I use has four felt 
pads glued to its underside, 
one in each corner, which 
work fine. 

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 
little faster than the rpms 
necessary to keep it going. 
How do you accomplish 
this with an ordinary Muf-
fin? 
There are two ways. 

First, you can put a 
350-Ohm power resistor in 
series with the fan, ex-
perimenting with the 
values until it runs the way 
you like. This, however, 
generates heat—an advan-
tage only if you have a cold 
basement shack and need 
a footwarmer! You should 
be very careful to thor-
oughly insulate the resistor 
from the outside world lest 
a shock hazard be created. 
Put it in a bakelite box with 
vent holes—and no, you 
don't need another fan to 
cool the resistor. 
The second way is slight-

ly more elegant, generating 
no heat. Simply put a 1-
to-10-uF (again, experi-
menting with the values) 
non-polarized capacitor in 
series with the fan. Those 
old Pyranol non-polarized 
metal-cased capacitors 

clunking around in your 
junk box will work fine; 
you need at least a 200-V 
rating here. Don't use elec-
trolytics — they aren't 
made for pure ac work. If 
you like to play with 
numbers and simple math, 
it's an easy matter to 
calculate how much ca-
pacitance you'll want. You 
need to know Ohm's law, 
the formula for capacitive 
reactance, how much 
power your fan draws, and 
how much voltage you 
want it to run on. For me, 
however, it's easier to slap 
in a few microfarads and 
see how fast she goes. 

Fig. 1 shows a simple 
schematic of the fan and 
capacitor; I've added a 
switch across the capacitor 
so that you can zoom to 
full speed when you want 
to cool yourself off after a 
hot day's work at the rig. 
Again, be sure to put the 
capacitor and switches in a 
well-insulated box so that 
there's no chance of a 
shock. Be careful when 
you're experimenting with 
values—there's 120 V 
floating around on your 
connections. 

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 
amazed how coolly the sta-
tion runs. 
The accompanying pho-

tos show evidence of a 
friend's mania for collect-
ing these wonderful fans. 
Oddly, he never replaces 
tubes or other components 
in his well-used equipment. 
You'll have the same fan-
tastic results when you 
simply and easily cool off 
the overheated parts in 
your own rig.M 

References 
1. Electronic Buyer's News, 
February 27, 1978, pp. 26ff. 
Other articles on the topic of 
Muffin fans have appeared in 
Ham Radio, November, 1972, 
and CQ Magazine, May, 1966. 
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Jeff Duntemann KB2JN 
301 Susquehanna Rd. 
Rochester NY 14618 

Are Repeaters Ripping Us Off? 
some thoughts about open access to 

scarce frequencies 

C omething has always 
bothered me about re-

peaters. It's never been any-
thing like hatred or even a 
serious gripe. I've only felt a 
vague uneasiness when 
reading about them, think-
ing about them, or, lately, 
when using one. It's as 
though something were not 
quite 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-dol lar FM portable 
transceivers fell within 
reach. So it still strikes me 
as odd that people will 
earnestly ask, "QRZed the 
frequency?" when no living 
soul is calling them on any 
frequency. Each new coun-
try has its own language, I 
guess, and I decided my un-
easiness was only the 
acclimatization lag time of 
a stranger in a strange land. 
The tales of repeater 

wars and users'-rights con-

flicts in LA amused me. One 
night while we slept, I sup-
posed, the Good Lord 
tipped America on its side 
and all the loose nuts fell in-
to southern California. No, 
Californians aren't any 
crankier than the rest of us, 
just noisier. If they're 
fighting about someting in 
LA, they're probably fight-
ing about it—more quietly 
—everywhere else. My un-
easiness remained, getting 
stronger every time I heard 
a new repeater take to the 
air. 
Last fall I traveled east 

with my brand-new syn-
thesized portable, clicking 
my way across the band on 
those marvelous magic 
thumbwheels. Repeaters 
were everywhere, and I 
talked on quite a few. There 
were many more which just 
didn't seem to hear me, re-
gardless of how close I was. 
By the additional magic of 
PLTM, 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-
reachable machines, but I 
figured it was just sour 
grapes. My affable, rational 
side told me it takes all 
kinds to make a world and 
that there was plenty of 
room for everybody. 
On a beautiful 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 apparent tropospheric 
duct and make some 
2-meter distance. No one 
had spoken on that fre-
quency since I had turned 
on the rig (about twenty 
minutes before), so I did the 
unthinkable and called 
"CQ 2 meters." A "good ol' 
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 little more than I 
should be. When somebody 
says, "This frequency is in 
use," I apologize and 
scram. So, standing on my 

beautiful Virginia hilltop, I 
apologized and scrammed. 
It didn't hit me until late 
that night, while in the 
shower with a cold spray on 
my face, that my hilltop fre-
quency had not been in use 
for at least twenty minutes. 
"Cool off, Chief," I told my-
self. "After all, it was his fre-
quency." His frequency? 
Like hell! 
Suddenly, everything 

which had ever bothered 
me about repeaters be-
came as clear as cocktail 
ice. I laid hands on a license 
manual and thumbed fran-
tically until I found the 
paragraph in the rules 
which had eluded my think-
ing: 

97.63. Selection and 
Use of Frequencies. 
(a) An amateur station 
may transmit on any 
frequency within any 
authorized amateur 
frequency band. 

That seems pretty plain 
to me. Every ham who 
sweats his way into pos-
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session of a license shares 
all frequencies permitted 
his license class. Nobody 
can stake out a point on the 
radio dial and defend it 
against all corners. 'Tain't 
legal, friends. 

One outcome of Repeat-
er Appreciation Day in LA 
was the demonstration of 
the fact that a repeater is an 
extension of the repeater li-
censee's home station. The 
only user with any rights is 
the  repeater  owner. 
Everybody else is a guest in 
the man's shack, and the 
owner may set any rules for 
guests which he desires. 
This seems to include limit-
ing guests to whichever 
group the owner desires to 
have use the machine. That 
seems to make sense. After 
all, he paid for the repeater, 
and he keeps it running. 

So much for the machine 
itself. But what about the 
frequency? A great many 
repeaters in urban areas 
now operate twenty-four 
hours a day. That means 
that, in effect, one man's 
ham station is sitting on a 
pair of frequencies for what 
may turn out to be years, 
with breaks for main-
tenance only. If I did that 
on 20 meters, they'd lock 
me up and throw away the 
key. 

Of course, a repeater's 
carrier is not on at all times. 
But every ten minutes, like 
clockwork, comes the little 
announcement of callsign, 
location, local time, tem-
perature, and God knows 
what else. In the wee hours 
of the morning, the repeater 
may not be keyed up for 
hours on end. But you can 
bet that, should a friend 
and I attempt to work 
simplex on the repeater's in-
put frequency on any 
regular basis, a gang of OF-
loaded station wagons 
would descend on us, loop 
antennas twirling, threaten-
ing to beat the both of us to 
marshmallow cream. The 
ham bands belong to all 
hams—says so right on the 
label. 

This problem hasn't 
arisen until recently be-
cause, until recently, 
repeaters were something 
of a novelty. They were the 
new kids on the band, one 
here, one there, with lots of 
room in between and no ob-
jections from any of them 
to the ham who just wanted 
to jump in and say hello. 
Then the baby-boom babies 
grew up, bought Icoms, and 
started planting repeat-
ers across the band like so 
many Johnny Appleseeds. 
We now have wall-to-wall 
repeaters, with more hams 
than all of them can handle. 
Hams, I've found, are in-
credibly courteous. If they 
find they're interfering with 
someone, they'll gladly 
slide up or down the band. 
But these days you can't 
take one step on 2 meters 
without stubbing your toe 
on somebody-or-other's re-
peater. Even more com-
monly, those repeaters are 
closed to the general ham-
ming public. Do we have a 
problem? We sure do! 

I now see the LA 
users'-rights crazies in an 
entirely new light. Out in 
the State of Excess, with 
more of everything per 
square inch than anywhere 
else, free space on the 
2-meter band is probably 
pretty scarce. I have a 
hunch that the screamers 
are motivated by a feeling, 
just beneath the surface of 
rational expression, that the 
people who operate repeat-
ers owe them something for 
the airspace that the 
repeaters take up. 

In this new world of scar-
city, nobody gets anything 
for nothing. We hams oc-
cupy our little sliver of 
God's good frequency spec-
trum because we provide 
free communication in 
times of national and inter-
national need. Have you 
forgotten that already? You 
shouldn't, because it's the 
only card we hold among 
the high rollers at WARC. A 
repeater cannot slide 
around the bands at will, 

the way that a man with a 
transceiver can. If a repeat-
er effectively monopolizes 
a pair of frequencies, 
where's the justification? 

At the present time, there 
isn't any. A repeater is an 
extension of a ham's private 
station, to do with as he 
pleases. My reading of the 
rules is pretty plain: A fre-
quency pair is no man's 
own. If repeaters are to con-
tinue to sit on increasingly 
scarce frequencies, they 
must do what all the rest of 
us do for our country and 
our world —provide a ser-
vice. 

If a visiting ham slides in-
to town and gets lost, he 
can key up a repeater and 
ask directions, right? 
Maybe, maybe not. If some 
drunk plows into him, he 
can key his HT and summon 
an ambulance on a repeat-
er, right? Well, maybe...if 
he has the right PL. Other-
wise, he'll just have to listen 
to the locals jaw about how 
soon they'll reach the work 
QTH while the drunk 
bleeds to death. 

Rendering a worthwhile 
service may be no more 
complicated than keeping a 
repeater open to all in-
coming carriers, regardless 
of whether the incoming 
station is a club member, 
financial contributor, or 
somebody nobody has ever 
heard of. 

I can already hear the 
gnashing teeth of repeater 
operators wondering how 

they'll  support  their 
machines if people aren't 
required to support them. 
Well, when I decided I 
wanted a transceiver, I 
saved my nickels and dimes 
until I got one. I did it 
because I wanted to. If a 
repeater club can't rake in 
enough voluntary support 
to keep its repeater run-
ning, maybe that repeater 
should be run in a less 
expensive location, or with 
reduced power, or without 
autopatch. Or maybe not at 
all. Does anyone else get 
the impression that there 
may be a few too many re-
peaters floating around? 
Certainly, I see no jus-

tification at all for closed 
repeaters. They provide a 
service to only those few 
who are required to pay 
financial support, and still 
deny use of the frequency 
to licensed hams who do 
not want to use the repeat-
er. This is a double violation 
of the rules that really 
ought to be looked at a lit-
tle more closely. The users 
of repeaters have no rights 
to the machine, but they do 
have a right to an equal 
crack at the airspace. Or, 
perhaps, on the other hand, 
if the repeater keeps all 
rights to the frequency, 
then all hams deserve an 
equal crack at the machine. 
Does anyone agree? It's 
something we should talk 
about before we all be-
come strangers on 2 meters, 
shouting vainly at repeaters 
which choose to hear only 
their favored few.M 
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Mast DIA Accept. 

With sunspot cycle 21 now in the upswing, you should be prepared for the DX mailable on the 3 top HF bands. 

if not. our new "Long-Johns" are for you The new 5 element "Long-John' monobanders are ideal for the senous 
OX'er Each utilizes Hy-Gain's unique Beta-match for optimum power transfer Also each antenna uses taper. 

swayed tubing for minimum wind load and maximum strength For maximum durability each "Long-John-uses 
H Gain's nu. • ed boom to mast clam. 

BE 
PREPARED 

FOR CYCLE 21 
GET 

HY-GAIN'S 
NE W 

LONG-JOHNS 

THE 

STACKABLES 
377  374  371 
RO NA  111111A  .10IBA 

$289.95 $169.95  $119.95 

'5,  tees than 1 5 1 Lein Man 1 1 
50 ohms  59 owns  50 owns 
Maximum legal  saa•eworn Leg. Mavirywn Leer 
400 KHz  500 KHz  15 MHz 
36,5'  2402'  tErn' 
30  ze  24' 
2'  2' 
25'  17,e. 
90 so ft  52 se ft 
230 b.  133 live 
go mph  100 mot, 
Ise to 2ve  tr3 25. 

15 
39 se ft 
100 RH 
100 men 

WR Y 

1211114/1 

0 Element Maximum 

Performance hioneband Seems 
for 10, 15, end 20 meters 

signed for use wi th 52 to 75 oh m 
non reactive loads, and are power 
rated at  1000 watts A M, 2000 
watts SSB  Connectors are UHF 
type. Insertion loss is negligible, 
and VSVVR is less than 1.2:1 up to 
150 MHz. Crosstalk (measured at 
30 M Hz) is 45 dB between adja-
cent outlets and -60 dB between 
alternate outlets. 

Model 36101 

POODUCTS OF SOUND NESE Ant,. 

Model WOO 

NoW1590 

TELEX  PROFESSIONAL HEADPHONES 
& HEADSETS 

DOOM WC HEADSETS 
wm•  sow. • woon. 

MOOR C 610 Met 610 C 1210 C 1320 CM 610 CM 1210 CM 1320 C15132 113 
mearlphone Sensitivity 
Pet 0002 Dynes tn' 
a imW mow lie/ 

103085N 
• SaB 

103aB SFS 
• SaB 

1103dB SIX 
• 3aB 

ICISOB SPI 
• 5dB 

10300 SIX 
•Safi 

103e13 SFS 
..1113 

10SdB SR 
• S0111 

10510 SIX 
• Sdll 

Headphone 
'need/we 

31 
10 min: 1090 ormi. 

32 
20 ox , 

11 
10 onny 

32 
20 ohm, 

32 
20 ohns 

37 
20 ohms 

37 
20 ohms 

Aticiaphone 
I twitted( y 
PesponI1 

50 
8000 a/ 

SO 
0000 Hi 

SO 
8000 Hi 

SO 
8000 11/ 

Mitiopxony 
impedantr 

n i g h High High nigh 

Mitrophone 
Sensitivity 

Belo* I volt invishai 
a 1111z 

51,113 
• 518 

5108 
• SOB 

5100 
• SOB 

SI M 
' SOB 

Price 510 45 $1225 $29 70 $41 80 $47.20 $6275 $7525 $59.95 

00 
Model C610 

(SVVL 610) Model C 1320 

Model C 1210 

VN\  ?•-\ 

ts co' NW 
Model C M 610 Model C M 1210 

Model CM 1320  Model CM 1320S 

(( ) 
'-larsen Miro& 
Antennas 

• Randle full 200 watts • low-low V S. W.R. 

• Deliver 3 dB gain and morel 

•Pick the one that best fits your needs: 

TRUNK LID MOUNT 
No holes and low 
silhouette tool 
TLM,JM 150 for 144 MHz use  Only 
TLM JM 220 for 220 MHz use  $38.50 
TLM JM 440 for 440 MHz use  complete 

And 1/4 wave antenna for trunk 
and magnetic mount - $18.50 

ROOF or FENDER MOUNT 
Goes on quick and easy 

in 3/8" or 3/4" with 
MAGNETIC MOUNT  fewest parts.  tL _ 

stays put even at  JM 150,K for 144 MHz use  Only 
100 mph , JM•220,K for 220 MHz use  $31.50 
MM JM ISO for 144 MHz use  Only  JM 440  for 440 MHz use  complete 
MM JM 220 for 220 MHz use  $38 .50  And 1/4 wave antenna fo roof and 
MM JM 440 tor 440 M Hz use  complete fender mounts 811.50 

Communications Essentials 

From DAIWA CORPORATION 

51NR & Power Meter / Model CN-720 $166.95 

Simultaneous direct reading SWR, Forward 
Power and Reflected Power 

Frequency Range: 1.8-150 MHz 
SWR Detection Sensitivity 5 W Min 
Power: 3 Ranges IFYYD 20/200/1000 WI 

(REF 4/40/200 WI 
Input/Output Impedance: 50 Ohm 
Dimensions: 180 x 120 x 130 mm, 

6 x 4 x 4.5 in. 
Tolerance  10% full scale 

111J. W. Miller Division 
BELL INDUSTRIES 

RE Speech Processor/Model R F-440  0135.95 

Increases talk power with splatter free opera-

tion. RF clipping assures low distortion. Simply 
install between microphone and transmitter. 
Talk Power: Better than 6 dB 
Clipping Threshold: Less than 2 my at 1 KHz 

Bandwidth.- 2200 Ht at 6 dB down 
Frequency Response: 300-3000 He at 12 d6 
down 

Distortion.- Less than 3% at 1 KHz, 20 dB 
clipping 

Output Level: More than 50 mV at 1 KHz 
PCINVI Requirement: 115 VAC.60 He, 1 4 W 
or 13.5 VDC, 55 mA 

150 x 70  150 mm, 
5 n 2.5 x 5 in 

Interference Filters 
From J.W. Miller 

LOW PASS FILTERS 
Input/output Impedance 50 ohms. 
Insertion loss .3 dB max.; vwSR 
1.2:1: Attenuation greater than 
75 0111 above 41 MHz 
C-S11-T - $111.50 
25 w AM SO W PEP SSES 
C-514-T - $26.110 
1000 W AM 2000 W PEP 550. 

HIGH PASS FILTERS 
Filter attenuates signals below 40 
MHz by a power factor greater 

tc17147-1°O.11.0: 75/3000., 
C-513.72 - 010.111: 75/ 75 ohm 
C.113.13 -010.11 
3007300 ohm 

AUDIO INTERFERENCE 
FILTERS 
C-505.R - 15.07 
Installs In the input lines of 
audio equipment. Consists of 1 
Pair. 
C.S06.R - 5607 
InSt.1115 in speaker lines. Unit will 
take care of stereo speaker 
SyStarn, 

AC POWER LINE FILTERS 
An easy way to prevent radio sit-
eats from ent•ring power one. 
C-50114_ - Se.33 
3-sectIon LC filter, 3 A max. 
C-1109-L - $10.35 
5-section LC litter ho, more 
severe Interference). 5 A max 

Coaxial Switches 

2 Position/Model CS-201 

4 Position/Model CS-401 

x̀alai J̀amolaial. ̀uums J̀aSups ÌSS b̀lu!IS t̀heqs ùuoli l̀ocioN À3uaSaN s̀uo!lep!ununuop odki J̀muoled 



QUESTION:  Who has Advanced Electronics, Alpha, AMECO, Amphenol, Antenna Specialists, Astatic, 

*  * *  * -V- PALO MAR EN GINEERS * *  *  * 
R-X NOISE BRIDGE $49.95 

• Learn the truth about your antenna 
• Find its reasonant frequency 
• Find R and X off resonance 
• Broadband 1 100 MHz 
• Simple to use — Self contained 

VLF CONVERTER $55.00 

• New device opens up the world of VLF radio 
• Converts VLF to 80 meters For use with any 
shortwave receiver covering 3 5 4 MHz 

• Advanced design for simple operation 
high performance 

• Gives reception of the 1750 meter band 
• Also covers navigation radiobeacons, WWVB, 
shi to shore, and LF broadcast band 

LOOP ANTENNA 
Loop Amplifier $67.50 
Plug-in loops $47.50 ea. 

• Plug in loops 
available for 
1600 ,5000 KHz 
1160/80 meter 
amateur bands) 
550 1600 KHz 
(Broadcast Band) 
150 ,550 KHz 
(VLF, 1750 meter band) 
40 150 KHz 
(WWVB. lorani 
10-40 KHz (Omega) 

• Nulls out interference 

ALL BANDS PREAMPLIFIER 
$89.50 

• Tunes 1 8 to 54 MHz Covers ALL amateur 
bands 160 to 6 meters ALL shortwave 
broadcast bands 

• For receivers AND transceivers 
• Up to 20 db gain 
• Peps up that tired receiver 
• Reduces image and spurious response 

Model MB It $295 
(with Balun) $325 

•  MB II provides: 
*Constant SWR monitoring *Precision tuning of final amp * Harmonic SuriFireSSion 
*Receiver input impedance-matching *Maximum power transfer to antenna *Con• 
tinuous frequency coverage 1 6 to 30 MHz • Precision tuning of any wire 
wavelength or longer, with SWR of 1 1 

MB II features: 
*Finest quality made-in-USA components *Large precision easy-to-read dials with 
360 readout *Optional 3000 watt Bab y for twin lead antennas 

Barker & Williamson 

Pre-assembled: 

Model 370-11 

-564.95 

Kit (illustrated): 

Model 370-12-$54.95 

5 —BAND TRAP DIPOLE 

(80 thru 10 Meters) 

Power rated 2k WPEP, ap-
prox. 110 ft. span 

Complete with: wire, traps, end 
insulators, 50 ft. RG-8/U, P L-259 
connector, heavy-duty cast alu mi 
nu m  and  steatite  center  con 
nector. 4-Band (40 thru 10 M) 55 
ft. • 

Hy-Gain REEL TAPE PORTABLE DIPOLE 
for 10 thru 80 Meters Model 18TD 
The most portable high performance dipole ever... 

Thi, Model 'STD is unquestionabls the most foolprool high performance portable 
doublet antenna system ever developed It has prosen invaluable in providing 
reliable communications in vital military and commercial-applications thnaigh 
out the world Two stainless steel tapes, calibrated in meters, extend from either 
ode of the main housing up to a total distance of 132 feet for 3 IS me operation 
25 ft lengths of polypropylene rope attached to each tape permits installation 
tr, lades. trees, buildings  whatever 115 available for forming a doublet antenna system 
Integrated in the high impact housing is a frequency to length conversion chart 
calibrated to meter measurements on the tapes  makes installation fixdpnxif Feeds with 
52 ohm coax Delivers outstanding performance as a portable or permanent installation 
Mgasure. lox5f/x2 vi he. retracred  W I . 4 I lhs 
Order No 228 P.,.- Silt TI 

B I R D 
Electronk 

THRU1JNE 
WATTMETER 

$94 VHF model 4362 (140-180 MHz) 
$94  HF model 4360 ( 18- 30 MHz) 

The 4360,4362 HAM-MATE Directional Watt-
meters arc insertion type instruments for measuring 
forward or reflected power in 50-ohm coaxial 
transmission lines, They are direct descendants of 
the model 43 THRULINE• Wattmeter — the 
professional standard of the industry—and will 
accurately measure RE power flow under any load 
condition. Each wattmeter is made up of a precis.-f, 
machined section of 50-ohm line, a rotatable sensin: 
element and meter calibrated in watts, all mounted 
in a high-impact plastic housing. It is this type of 
solid construction and the directional THRULINE 
coupling circuit, without toroids, that account for 
the superiority of thc HAM-MATE Wattmeters. 

1  25  la  Z.  41111. 
14  ISO  SU  N W 

SOH 
11011 
1,01/ 
SOON 
1CODH 
2.4:014 
SOOOH 

MODEL 43 
Elements (Table 1) 2-30 MHz 
Elements (Table 1) 25-1000 MHz 

Carrying case for Model 43 & 6 elements 
Carrying case for 12 elements 

S A 
10A 
/S A 
SOA 
100A 
/SOA 
SODA 
1000 

$125.00 
45.00 
38.00 
27.50 
17.00 

READ  RF W ATTS DI RECTLY!  (Specify  Type  N or S0239 con-
nectors) 0.45 - 2300 M Hz, 1- f 0,000 Watts ±5%, lo w insertion VS WR 
- 1.05. Unequalled econo my and flexibility. Buy only the element(s) 
covering your present frequency and power needs, add extra ranges 
ter if your requirements expand. 

TWO METER 

CRYSTALS IN STOCK 

Standard • icom • Heathkit • Ken • Clegg • Regency • Wilson • VHF 
Eng • Drake • And Others!  Lifeti me Guarantee! Now only $9/ air. 

Ifl 

VISA 

IPrices FOB Medford, M A. 
M A resIdentS add 5°0 sales 
tax. 
Mini mu m  $3.00 for ship-
ping and handling on ALL 
ORDERS. 

Card no. 
Signature 

BANDPASS-REJECT DUPLEXER 
DPLA 144 FOR 144-174 MHz 

Also available for 
54, 220, 450 MHz. 

W W1 W O ••53 4120 .AC1 cACJil 
1.1.01.54 Ad * . weal In oNnam. mem olm ase 
• VHF la *ft w w w w w w ww• se w 
••• ww w Paw 'own ar.• affiffn I. O. fluoMo 
IMMO * fflO•Olon• vo. • kif1.1.11Yr 11.• 

11.0  prOONIN wo w" W w w••• 
w ww w. •••••••••••.... ww w 

wo ws, co*, p.m*, On of fo goo be 
MS. OD SO 10.•••••• P. * w ww w 
w eds  w w w w w w • re woo Ifamm. 
mbdow Of SOO Owl  •••• Wm, Co w W wo • 
gm *, - wear * ••• • dna OfleffraV 

fro *ff• women  fo 
/f0 a ...If IS wie w ow mo w. co•lo••••••• 
am. ••••••••• boom 

Na me   Call   
Address    

City   State   Zip   
Order:   

I Check Enclosed  El Visa  E Master Charge  Send for Free Catalog 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Card exp. date   

206 Mystic Avenue, Medford, Mass, 02155 

TUFTS 
Radio Electronics 

OPEN DAILY 9-9 

SATURDAY 9-6 

1-617-395-8280  e' T3 

•-r 

Vt 

c. 

cc 

'CS 

c-) 

-n 
k.SZi 
-r1 

3 

to 
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My TRS-80 Is Here 
... Now What? 

first steps in programming your computer 

Allan S. Joffe W3KBM 

1005 Twining Road 

Dresher PA 19025 

You unpacked the large 
box, examined the con-

tents, and carefully plugged 
it all together. .. and it 
works. By now, you have 
read the excellent book 
that comes with the TRS-80 
or, if you are lucky enough 
to have Level II BASIC, then 
you had two books to read 
... and digest. 
The nicest thing for any 

beginning programmer is 
no different from the nicest 
thing for the beginning 
ham: a starting point to get 
from the superregenerative 
receiver to the superhetero-
dyne. Both problems relate 
in this fashion. A complex 
radio is really nothing more 
than a collection of proper-
ly associated simple cir-
cuits which make up the 
whole. A whipper-doo-
dingbust-golly-gee com-
puter program is more of 

the same. The trick is to 
grab a firm hold of the 
elements from a simple 
starting point. 
For purposes of illustra-

tion, I have chosen to work 
over a nice program in the 
TRS-80 level I BASIC book 
which sets forth a 24-hour 
clock program. 
Taken verbatim from the 

book: 
10 CLS 

20 PRINT AT 407," H M S" 

30 FOR H = 0 TO 23 

40 FOR M = 0 TO 59 

50 FOR S = 0 TO 59 

60 PRINT AT 470, H; ":" ;M; ":" ;S 

70 FOR N= 1 TO 500: NEXT N 

80 NEXT S 

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 
0:0:0. 

With this much as our 
starting point, we can oper-
ate upon the basic program 
a bit at a time, so we do not 
byte off so much that we 
eschew it. 

Like any sensible person, 
if you bought a timepiece 
at the local emporium, got 
it home and found you had 
no way to set the time, you 
could rightly work up a bit 
of indignation. Well, this 
clock so far is in that fix, but 
you can program it into 
practicality with the fol-
lowing few steps. Remem-
ber, we are listing new or 
revised lines to the fun-
damental program as we 
go. 

52 X= X +1 

54 IF X = 1 THEN 110 

72 CLS 

105 GOTO 30 

110 INPUT H,M,S 

120 GOTO 60 

Now if you enter the pro-
gram and run it, a header 
will appear as before, but 
this time there will be a "?" 
showing along with the 
header. The computer is 
saying, tell me what time 
you want me to start count-
ing from. You enter the re-
quested information by typ-
ing 3,0,0, which could be 

three am or three pm, de-
pending on your life-style. 
Now when you hit ENTER, 
the clock starts keeping 
time from the entered data. 
You have added a knob to 
"set the hands." 

What the whole process 
really amounts to is educa-
tional self-help. Working a 
bit at a time to alter pro-
grams means you will mas-
ter the skill of program-
ming. After all, you did not 
buy the machine to use 
someone's canned pro-
grams for the sheer thrill of 
getting typing practice. 
So much for the philos-

ophy. How about another 
small change? This time, 
let's humanize the program 
by changing it from a 24-
hour clock to the usual 
12-hour variety. This takes 
one more change to the 
program. Line 30 now be-
comes: 
30 FOR H = 1 TO 12 

You probably are not too 
happy with that vertical 
string of zeroes in the orig-
inal program or any stray 

L496 



NOW... 
YOU SAVE THREE 
WAYS AT HENRY 
RADIO • OR CREDIT CARD PRICES 1 • CALL FOR OUR LOW, LOW CASH 

ON ALL MAJOR EQUIPMENT. 

It o ci 0 

0 18 11 "°  
W  _F1/4'̀AP'14D°  
2 

irt-A14,000 7pe 
2 111.7. " 7-1441VS 41161:6 ? 

YAESU 

FT-101Z 
H F TRANSCEIVER 

KEN WOOD 

TR-7600 
2 METER TRANSCEIVER 

RM-76 
REMOTE MODULE 

c7€ 

sze ̀

I S ° 7  

0 0 0 0 0  

0 0S P  

2 1,1\  E,R liAANSCENEFk 

2. TAKE ADVANTAGE OF OUR 
FANTASTIC MONTHLY 

SPECIALS ON SELECTED FINE 
EQUIPMENT 

KEN WOOD 

DRAKE  TS-520SE 
H F TRANSCEIVER  SV4 4"  As0 TR-7  girRO 

H F TRANSCEIVER 
P S II  SCEI‘g.F  

IC
'C O MsV4 H F -CBP'ts4  

I" 7 0  A N.a 

1  0 0 6111 6 1 k  
IBANSCEIV E-R  

H F TRANSCEIVEI 
R 

DRAKE 

V AES°  °IP 0  A U  6.  6 1P A 

i A 8 i VE , N  DI E3u 8 F 6 t p ;0 4 ,  

VHF/UHF TRANSCEIVER   

VA F 1-1ApoNISCE"ER 

OA ‘• 
YAESU 7 t.1'1416 2-. f ir  • A , 

FT-
T 9RA P S C1EI PER M I  k)? SFecial  w 

3• ENJOY THE WORLD FAMOUS HENRY RADIO SERVICE. 
NO ONE ELSE CAN OFFER YOU THE BACKGROUND OF 
EXPERIENCE AND THE VALUE OF RESPONSIBLE 
MARKETING LIKE HENRY RADIO. Radio also offers a broad line of commer-cial and FCC type accepted amplifiers covering 

the range of 3 MHz to 500 MHz. Henry amplifiers 
are in use all around the world. Commercial and 
export inquiries are invited. 
Tempo solid state amplifiers are available at Tempo 

NEW TOLL FREE ORDER NUMBER: 000) 4211631  dealers throughout the U.S. 
For all states except California 

,... Calif residents please call collect on our regular numbers  113 

Butler, Missouri 64730 

11240 W Olympic Blvd , Los Angeles, Calif 90064 213/477.6701 
I  t i ff 931 N Euclid, Anaheim, Calif 92801 

816/679.3127 
714/772-9200 

fro• Reader Service—see page 259  97 



zero on the left side of the 
screen. We can de-zero the 
display by changing the 
contents of two lines in the 
program, namely lines 20 
and 60. They now become: 
20 PRINT "H M S" 

60 PRINT H ; ":" ;M; ":" ; S 

Now that we have de-
zeroed the display, just a 
word about clock accuracy. 
The book suggests the num-
ber 500 in the timing loop in 
line 70. With the particular 
machine I had before me, 
300 seemed to give a coun-
try-fair minute. 
So far, we have a rather 

conventional clock which, 
without too much effort, 
can be turned into a con-
ventional down-counting 
timer. With these changes, 
you have a timer that starts 
from a predetermined start-
ing time of your choice, 
starts counting at the push 
of a button, and stops 
counting when it reaches 
zero. 
These are the program 

changes to make the timer: 
30 FOR H = 11 TO 0 STEP —1 

40 FOR M = 59 TO 0 STEP —1 

50 FOR S = 59 TO 0 STEP —1 

105 END 

The first three lines 
shown here reverse the 
order of counting from up, 
as needed for the regular 
clock, to down as desired 
for the advertised down-
counter. The final change 
(line 105) makes the counter 
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 
piece-by-piece manipula-
tion on a somewhat in-
tuitive basis. (Reading the 
books that came with your 
computer also helps.) This 
is one way to achieve 
familiarity with the pro-
gramming language that 
you must master if your 
computer is going to be 
more than a large, expen-
sive paperweight. • 

Call or Write for Delivery or Quote 

ICOM IC701 
with AC/MIC 

LEAVE A MESSAGE & WE'LL CALL YOU BACK! 

All prices fob Houston. except where indicated Prices subject to change 
without notice, all items guaranteed Some items subject prior sale Send 
letterhead for Dealer price list  Texas residents add 6°0 tax  please 
add postage estimate. $1 00 minimum W5GJ. W5MBB. K5AAD. N5JJ 
AG5K, W5VVM, WD5EDE. K5ZD, WA5TGLI. WB5AYF. K5RC. K5BGB 
WB5USV 

MASTERCHARGE • VISA 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508 McKINNEY • HOUSTON, TEXAS 77002 

713/658-0268  pA35 

THOMAS LOVES YAESU 
AP 

SPECIALS! 
V 

THOMAS LOVES DENTRON 

SPECIALS! DenTron_ 
SPECIALS! • CHECK THESE PRICES  • 

raic.);yij i 
rcom  IC-701 
All Mods 

EIE T. nec•Iver 

• 
I, M r ,  ., 

-- 

ALLIANCE 
HD-73 Heavy duty rotor  $119.95 

ATLAS 
TX-110H Transmitter  $199 
TX-110L Transmitter  8129 
AX-110 Receiver  $199 
RX-110S Receiver  $209 

TEN TEC 
KR-20A Keyer/Paddle  $55 

YAESU FT 2137R 

144 14A WI, FM Synttwalced Rand 
Marld Four moms,. 110.  01 01 Auto 
Scan . ..di .10 3 Rs . output, 
automatic beery   LEO Dliplsy. 
ANC Ant . . Conn  , cond . ., 

Md.  and INCH  W MO 

Lial S399 • Call tor °cote , 

MT-2000 3KVy 
Antenna 
Tuner 1.8 — 
30 MHZ 
SUPER DEAL 
Closeout Price 

•  • • • 

$155.  99 Reg. $1 

Dergron_ 
D•ntron 

GLA 1000 
LINEAR 

AMPLiViER 

: -- 
1---1 • 

L 
•  

nlIP OR M CDE 

- • 
DRAKE 

TR7/DR7A.   
Solid State 
synthesized . 
HE transceiver 

at ts,  . 

CDE-44 Rotor  $95 

DENTRON 
Big Dummy-1kw  $27.50 

KDK 
AWE-800UP Scan Converter  $88 
CES 800KK Scan Converter  $88 
CES 800YS Scan Converter  $88 

KLM 

a vo •O W r • ie 

4/ - ---- , . 
.0' t-=. v .i• • •   . •  • . .  ..... 

—' 
1.3 IS SO C•/0 for Guy. YAESU F1•101/t  1.po oarlOrman .  .  rraillreirsr 

— . 

'• - 
..,. DenTron_ 

11511" 
T E N- T E C 

TEN•TEE 
Omni 0 
IIF Transceiver 
• , , sood staTe  MOW an 
t,t, WA at Ws ano PIT 
, CryWal SSA tfts 1 row 

undo 
w o w. 

_ 
( 1  '  • 

Cow, too Or, , wrieiN  ow.r. 
mash 4 pos .11 0,1,558 row 

O w Wong rrydaicoldodos p, p p.m 

15-16091 211 Amplifier (15 watts in, 
160 watts out) linear  $229 

TELEX 
HTC-2 Twin Lightweight Headphones $23 
SWL-610 Earphones. 2000 ohms  $11.50 

SWAN  
FS-1 Field Strength Meter  .  .815.50 
FS-2 Field Strength Meter  $16.50 
SWR-3 SWR Meter  $15.50 

YAESU 

• 1 I I • 

0 
..13-  -!L - . 

DENTRON 
ClIpp•How I. 
1601hrs if solos 2O0 win Kr ii  su N W PC W Ci. Pr, , 

changed I r Wr ar ?MY AC WI .,  MO M C4110er Ou,.• 

YAESU 
500Ra cPU 2er 

2 Met 
FM Transceiver 
With WO Pi.i. O w ... sworn .< scan comp wilra 2rn pants 
nvolvaeloo. lonsIxarst, zsw Hum i.e. +a a vac GI sA von „,,,,,, ,,„. ,  i••••• 
TIC Owl sa ws mho. input of rwono7"'"  C4m.""rodwilinr Vi"WWW Wi.".1  

r war ming. sut repaatO W e . . lo  MK, 2 to m Ward for 
.60 .1 0  M U M. C Y 144 044.4. 

We Sell and Service the Following 
New and Used Equipment 

Akla  ETO Alpha  Rohn 
AlllanCe  Ham Key  Saxton Wire 
Ameco  Hustler  Shure 
ARRL  My Gain  SST Electronics 
Atlas  ICOM  Swan 
Bencher  JW Miller  Telex 
Bird  KOK  Ten Tec 
B & W  KIM  TET Antennas 
Callbook  Larsen  Trac 
CDE  MFJ  Unadilla 
CES  Mi  VH 
Govercralt  crolog  F Engineering Mirage Vibroplex 

Cushman  Mosley  Wilson 
Oentron  Hutch  Wilson 
Drake  PIPO  Commercial 
DS!  Robot  Yaesu 

GET A SUPER DEAL AND GREAT SERVICE 

CALL (2 0 3) 667-0811 

DEI(DKI  gg , mita, 
FV-901 VFO  $339 
SP-101 Speaker  $22 
FT-101DC Converter  $42 

C .-KOK 
THE NEW KOK FM2016A TWO METER 
TRANSCEIVER (AT S B 1000 channels,  uill-in Man. 2091 Cap nar,varra15 FOR YOU! ....44 , NS 
tong. 34 LED digilal read ., dr qaplay. 4 y Chan 14nel Ram 
memory. any OdaCi. any ohs W Watts output and much moss 

YC-6018 Digital Display  $185 
VC-500S Frequency Counter  .  .$265 
FT-101 Speech Processor  .$62 
YC-221 Digital Display  $99 
VC -150 Dummymad/Wattmeter  $75 
VC-500J Freq. Counter  $195 
YO-101 Monitor Scope  $259 

Got Big Problems? 
Mall Order Repair Service 
. Fast Efficient Service 
• We Repair All Brands 
• Most Repairs Done and Shipped Within 
14 Days 

• Amateur Extra/First Class Licenses 
• Send Equipment UPS Prepaid Shipping 
. Include Manuals and Power Supply 
• All Work Guaranteed 
• Our Fine Reputation Speaks For Itself 
• ALSO . . . Warranty Work On All 
Mafor Brands. 

- co , 
OM AS ri VISA' 

C O M M U N !CATIONS COD 
0, 734 

95 KITTS LANE  •  NEWINGTON, Connecticut 06111 
OPEN: 10:00- 5:30 MON.-FRI  • THURS. til 8:00 p.m. • SAT. 10:00-4:00 

Easy Directions:  Rt. 15 South  •  2 Blocks Past MacDonalds (Berlin Tpke.) 
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SUPER OFFER! 

kilobauci 

• • 

Start your own encyclopedia of Microcompuiing 
by taking advantage of this super offer. Hurry 
though; this offer is limited. 

If you've been thinking about subscribing to 
Kilobaud Microcomputing, this is the time to do 
it. Subscribe today at the already low subscription 
price of $15 (you save $15 off the newsstand cost 
for one year) and get your choice of three issues 
from these pages, FREE! Each issue is full of in-
formation on software, new products, books, and 
packed with articles on every possible subject in 
microcomputing. If you already subscribe to KB 
Microcomputing, you know what a fine magazine 
it is. You'll want to take advantage of this super 
offer by renewing for 12 months and take your 
choice of these great issues, FREE! 

Look over the wealth of information included in 
these issues. There's little or no information that 
goes stale. And by subscribing now, you can 
choose three issues and start your encyclopedia of 
Microcomputing right away. Simply indicate on 
the attached postage-paid card the issues you wish 
to receive. Please include two alternate choices as 
these issues are limited and they're going fast. 
Allow 4-6 weeks for delivery. (Your subscription 
will start with the next published issue.) 

.4acia oveit these ret 
iddavea mit the iotioutia9 flatted, • I 



v<lobaud microcomputing 
articles you may have missed during 1977 
January 1977 

O  Is the Z80 the Wave of the Present/ 
O  Tiny BASIC 
O  How a Memory Works 
O  Software E xc hange 
o Practical Microcomputer Programming  Part 1 

Logical Instructions 
O  Well. Your Micro's Built  where do you grow from 

here 

•  Computer Control of the Worldt  turning ac pow-
ered devices on and off with your computer 

•  Wire Wrapping 

o The Hobbyist's Operating System  Part 1 Introduc-
tion and Master Plan 

O  Solving Some of the Software Inter( hange Problems 
O  Welcome to Assembly Language Programming 
O  Programming, Its Simple! 
O  Structured Programming 

•  Computers in Coif  help for the handicapped 
O  Computer Widow 

O  What's that Digital Group Really Doing? 
O  How to Use the New PR-40 Printer 
o Fire!  /et your micro call for help 
O  A Teletype Alternative 
O  Nobody Knows the Troubles I've Seen 
O  Structured BASIC  . A negative view by Dr. Kemeny, 

the author of BASIC 
O  Six Games on a Chip 

February 1977 
OZAP, 

°Chasing Those Naughty Bits 
0 Why So Many Computer languages, 
0Th, Remarkable Apple ( omputer 
OBeware the Wumpus 
OChase, 

O Will the 2-80 Crush All Competitors, 
CProctical Microcomputer Programming  Part 2 ()per 
abng Systems 

OThe Trouble with Mass Storage Systems 
OA Useful Loan Payment Program 
CSubmarine'  a game for the SR-52 

EThe Hobbyist's Operating System  Part 2 Interlacing 
with the Monitor 

LiFound A Use for Your Computer'  a clod, program for 
the KIM 

]Sophisbrating a Surplus Keyboard 
LAt the Races 
;_:11CA Tries Again  with the 1802 
08080 vs 170 

CCut 6800 Programming lirrre wit h this I xtraordinars Pro 
gram 

07 x 9 = 56 

CI:earning Computerese 
CHow to WIN the Surplus Came 
L:Making Money is Nice 
7-The 8080 You May Have Missed 
0T h, Kill a Byte. Standard 
CA two Single Stepper 
..r:Computerized Statments 

March 1977 

CPractical Microcomputer Programming  Part 1 Soft-
ware Tools 

the Motorola Way.  review of the ME K680001 
CLets Hear It for the 61106, 
:.:1 he Paper Tape Caper 
::Computers for Free' 

:A New Approach to the 6800  the Astral 2000 
":lourney into the CPU 
:Only Five Senses 
:Floppy Disks 
The Wolter II 

..]How to Win 525 000 of Your Own Money 
program 

r._Alsing the "550- Terminal 
CExternal Mass Storage  Part 2 Digital and Audio Cas-
sette Systems 

,CMake Your 680b Smarter  a cheap memory expander 
:::Stop Bugs Now' 

: :Clocked Logic  Part I the D Type and IK Flip-flops 
the Gory Details of Cassette Storage 
Ilse Fun of learning BASIC 
:Super- Tube  fatting up the Digital Croup IVY 

Keno game 

April 1977 

.Interrupts Exposed  using microprocessor interrupt 
capability effectively 
;Clocked Logic  Part 2 Some Basic Applications 
Budd an tight Channel Multiplexer for Your Scope 
;Sorting Routines 
;Number Bowling Program 
_:Meet the Torben/KC Interface 
:Super Tester  a digital design aid 
:The Hobbyists Operating System  Parr i ommand 
Language Processing 
:The Slow Stepping Debugger 
:BASIC — The Easy Way 
.Now You Can Use Software Timing Loops 

CKI M-1 Memory Expansion 
°Heavy Duty Power Supply 
Oligetal Audio 
CHI-LO 

°Interfacing the Analog World 
Of verything about Semiconduc tor Memory 

07hree State Low(  explanation of a key microprocessor 
element 

CIAutornatic Memory Dumper  utility dump program for 
68(X) users 

CHangrnath'  a new puarlegarne 
CNow — BASIC for the 8008—E ven' 
°Microprogramming  an insight into microprocessor de-
sign 

OComputerized Bobs sitter 

May 1977 

I.)Clocked Logic  Part 1 Data Converters and Special 
Functions 

°Cure Those End-of-Month Blues  with a sales analysis 
program 

OMoke Your Investment Count  the inside view of a 
custom MP-649 

CSpeed Up Your 6800 
° Who s Afraid of RS 211  data communications explained' 
Ells it High, —or low , understanding logic design con-
ventions 

OKnow Thyself'  confessions of a kit-builder 
CProtyping Systems E spored'  a revealing loot at the In-
tercept It 

C Interrupt s E xposed  Part 2 Implementing an Interrupt-
driven System 

DDigital Audio  Part 2 Generating that Weird Music 
ONow Its Imsai BASIC' 

°Bodging the Gap  tips on turning an application into a 
program 

CAdding Plop" to Your System  a noisemaker for com-
puter games 

Clunar Lander 

CSilence Norsy Teletype Motors  Part 1 Getting the Ball 
Rolling 

CA Home Computer Pioneer  profile of Don Tarbell 

June 1977 

UBuild Your Own Interlace 
°Computer Club Promotional Techniques 
CArtillery Practice 
OPut a Micro in Your School 
OTorpedoes Away' 
OBuild a Pulse Generator 
OA TVT For Your KIM 

0Th, FIVIEDE STROVE R  res ,ew of an !PROM eraser 
OBASIC Timing Comparisons 
°Solving Keyboard Interface Problems 
CA Clean Cassette 
CTry a Design Console  for practical hardware proto-
typing 

OTry Solar E nergy 

°Simplified Billing System  in BASIC for the small 
business 

OKolobaud Klassroom  No 1 Gates and Flip-flops Is 
plained 
1Computerited Typesetting 
cessing 

DIntroducrns , The World's Cheapest Computer  a 560 
SC/MP 

CMy Friend is a Computer lunkte 

July 1977 

an introduction to word pro-

Linside the Sphere Microcontroller 
CThe Great TV to CRT Monitor Conversion 
°Computer Turns Director  an interview with filmmaker 
John Whitney 

OThe Random Number Game 
OCassette Interface F Irst Aid  use your processor to set 
timing 

CUnderstand Your Computer's language 
OKilobaud Klassroom  No 3 IX flip-Flops and Clock 
Logic 

CDigital Audio  Part I Signal Expansion and Compression 
It Was Great'  reviewing The First West Coast Computer 
Fairy 

OPass the Buck  computer decision-maker program 
CInside the Amazing ASR 13  checking out the most 
popular terminal 

OTry Computer Composition 

August 1977 

LtaKette I 0 Format 
°Expand Your SWTP 6800 
°Trigger Your Oscilloscope 
°Sobriety Tester Program 
DRandom Integer Program 
Cliest IC, With Your Micro 
Olieavy Duty Altair Power Supply 
Ols the KIM-1 For Every-if 

with a new 8K board 

1.:E ler ironic Design by Computer 
:_:Understand Your Computer's language  Part 2 Instruc 
bon Sets 

Enter the Audible Computer' 
:—.Time Bomb Came 
. Try a Do-All Program' 
::.S000 You Want to be an Author' 
r:SWTP 4K BASIC Notes  implementing it on the 6806 
:Sletcler  hexadecimal to decimal conversion 
:Start a One-Man Computer Club 
:Troubleshoot Your Software  a trace program for the 
6501 

1:Cure that Hot Power Supply 

September 1977 

Build Your Own ASCII Keyboard  with serial and 
parallel output 
he Ultimate Personal Computer 

:_.Talk Your Computer's Language' 
:A PE T For Every Home  a loo k at  the Commodore PI 
2001 

:Kilobaud Klassroom  No 4 PC boards and power sup-
plies 

Seals Electronics 
Try an 8080 Simulator 

Build a 520 EPROM Programmer  for the 5402 4K chip 
Faster MIK BUG load Technique  uses binary format 
Decoding Device Control Codes  uses a LIAR I. naturally 
Torben Asynchronous Format 
_Baseball in BASIC 

Using an Invisible PROM  how to relocate monitor pro-
grams 

CKlingon Capture Game 
:Starting a Business , 

October 1977 

EBASIC Timing Comparisons 
Clearn and Earn  BASIC and business programming 
EBargain Time' 

EHello  Today's Program Is  understanding computer 
speech recognition 

CBeware the Altair Bus 
CPut Your Imsoi on the Rack' 
031) Computer Graphics 
CMemory Troubleshooting Techniques 

CUnderstand Your Interrupts'  real time crock appli-
cations 

DICilobaud Klassroom  No 5 hardware logical functions 
CDigital Group MAXI-Basic 

CUtilize ASCII Control Codes' 
CDedicated Controllers 
OTry WORDMATH' 
ETirre for Timesharing , 
LBuild a Universal I 0 Board  for your Altair 

November 1977 

:a verything about Assemblers'  sure beats hand-coding 
:Your Image Counts' 
:Lifetime Program 

: :Consider a MITE Printer  alternative to the ASR-33 
. :hired of Substituting Chips , 

Stretc h Those Characters  mods for the SK TP PR-40 
:Magnetic Bubble Memory 
. :Reliable Conversion Ter hniques 

Salesmanship. Hardware and Coffee 
:Hyper about Slow Load Times?  KIM blypertape is an 
alternative 

:Interested in Commercial Programming, 
_ K ilobaud Klassroom  No 6 voltage current and power 
supplies 
.E wand Your KIM'  with Altair bus  devices  
:Enhance Your Memory  wi th home  in formation  retrieval  
:Build the 515 Modem  uses the /14( 14412 and a UART 
. :Another Look at Benchmark Program 
:Son of Submarine Game 
Payroll Program  for sman businessmen 
SC MP Goes Baudot  add an inexpensive I TV 

December 1977 
TV1 Hardware Design  Part I instruction decoder and 
scan 
E %pond Your KIM'  Parr 2 getting to the nuts and bolts 

Payroll Program (Continued)  cassette techniques 
the Business Market 
AlL CAPS 

The 1 earning Mac time  math tutor program 
Kilobaud Klassroom  No 7 transistors diodes and op 
amps 
( ompleat Guide to logic Diagrams 
Tiny BASIC 
the Twelve Days of Christmas 
Paper Tape Its Here to Stay  a look at the OP-80A 
Tempus Fowl 
Who Needs a Broker , 
Here's HUEY'  super calculator for the 6501 
rash Landing'  a real.time Lunar Lander game 
_ 

_File Structures Simplified 



rJanuary 1978* 
February 1978 

/<tolooLd microcompufing 

Biorhythms with Your KIM 
Vandenberg Data Products 16K Board Reviewed 
Inventory, Accounts and Reports 
Small Business Software  Part I accounts receivable 
The Music Man 

I STAR WARS 
Hot-Rod Mods tor Your SWTP System 
Tickled by Fickled  a charting and diagramming aid 
Ready on the Firing Line? 
Expand Your KIM!  Part 3 bus control board and mem 
Ory 

Interlacing Tips 
Kilobaud Klassroom  No 9 Counters and Registers 
Teaching Preschoolers Letter Discrimination 
Why Structured Programming? 
Source Listing the Hard Way 
How Good Is Tarbell's Floppy Interlace? 
Manipulating ASCII Data 
Read any Good Books Lately?  a program to test read 
abilits 
George Morrow's Versatile Front-Panel Board 
Deflection!  a video game for the quick and agile 
How Much Memory for a KIM? 

March 1978 

Build the "Simple Computer"  a home-brew 8080 
Hardware Program Relocation, Part 2 
Slate Capitals 
Customized MIKBUG 
TV Typewriter Update 
Foolproof Cassette Operation 
Number-Crunching Time 
Super Terminal!  interlacing the Burroughs 9350-2 
Consumer Computer, Inc. 
Programmed Instruction Made Easy: Tiny PILOT, Part 1 

: Protect Your Memory Against Power Failure 
Backup Techniques  how fail-safe is your system' 
,Small Business Software, Part 2 
Espand Your KIM!  Part 4 a T IV substitute 

I Faster Erase Times  build a quicker EPROM eraser 
110 Programming tor the Altair Disks 

L The Axiom (X-800 
I Tiger Trouble!  II programmable-calculator safari 
Temperature Sensing 
A Different Approach to HI-LO 

April 1978* 

May 1978* 

June 1978 

Taming the 110 Selectric  Part 1 hardware interface 
Home-Brew Z-80 System  Part 1 front-panel construc-
tion 
A Strategy for Healthy Living  computerized exer-
t Ise fitness program 
A Tour of the Faire. Part 1 
Tiny BASIC Shortcuts 
Baudot  er ... Murray, Meet the H8 
8080, Z-80 or 8085 

t One Keyboard: Hex and ASCII 
i Is the Malibu Model 160 the Printer for Your Business Sys-
tem? 

I The Great Computer Conspiracy 
L Personal Computer Shows 
f Cross-Country Balloon Trip 
Transfer Vectors vs Absolute Addressing 
Error Correcting Codes 
ASCII to Baudot  er ... Murray (the Hard Way) 

. Bowling Scores for Dollars 
I Machine Language for the TRS-80  Rad,. tha, 
I BUG 

I ,Two Systems Sharing the Same Bus 
' Computers in Classrooms: Teaching the Teachers 

July 1978* 

August 1978 
DOCUFORM: A Word-Processing System lor Everyone! 
Kilobaud Klassroom  Ni, 11 Data and Address Buses 
Software Debugging for Beginners 
Mils vs North Star 
Kansas City Standard  at 12(8 baud 
Swords and Sorcery! 
Two Hobbies: Model Railroading and Computing, Part 2 
Update: Lunar Lander 
The Do-It-Yourself System  Heath's 318 is a winner , 
KIM . Chess = Microchess 
Is There Intelligent Life in Your Computer Room? 
From Base to Base  with your HP 15 
FINANC: A HomelSmall-Business Financial Package 
Computer-Generated Signs 
..,........Copying Computer Cassettes  

articles you may have missed during '78 Si '79 
Something Extra With Radio Shack's BASIC 
The Amazing 1802 
Who Needs a UART? 
Can't Find It?  an index for your SW TP BASIC manual 

September 1978 
iConitezt Editor 
Al Last: A Client Timekeeping System 
Troubleshooters' Guide 
Metric-American Conversion Program 
The Heath1DEC Connection  Part 1 overview 
Home System Demo Program 
Do-It-All Expansion Board for KIM 
Tally Ho!  fox and hounds game 
Baudot Interface Cookbook 
Error-Correcting Techniques 
KIM Organ 
Kilobaud Klassroom  No 11 ROM and RAM mem-
ories 
Motorola's Latest: The MC6802 
TRS-80 Update: Level II BASIC 
Super Cheap 2708 Programmer 
Something Extra in Mass Storage  Meca's Alpha-1 
From Big BASIC to Tiny BASIC 

October 1978 

Budget System  KIM. keyboard, TV. TVT-6L and AKIM 
The HeathIDEC Connection  . Part 2 Ht 1 system periph-
erals 
Depreciation Calculations 
Looping in Tiny BASIC 
Kilobaud Klassroom  No II ID Circuitry 
Let Your Computer Wear a Watch 
Randomness is Wonderful 
Dazzler and BASIC 
The Latest in Operating Systems for the WOO: FLEX 
Action on the Enterprise 
Will DEC and IBM Be the Final Winners? 
Little Bits 
View from the Far East 
Use That Parity Line! 
The Software Patchcord 
A Useful Address List Program 
Ready for the Nuthouse? 

November 1978* 

December 1978 

DuraIltel Selectric for Low-Cost Hard Copy 
A "Gift" That Keeps on Giving 
The Art of Generating Expense Reports 
Deep, Dark Secrets of the TRS-80 (Level I) 
Interfacing the Elf II 
The Care and Feeding of Cassette Tapes, Part 1 
Kilobaud Klassroom  No 15 computer 1,0 III 
Raster Scan Graphics for the 6800  Part 2 the software 
SWTP 4K RAM Write Protect Option 
1SC Test Editor 
Spelling Bee 
Two Interface Boards from Teletek 
Attention, Chess Buffs! 
The Ups and Downs of Business 
BASIC Control of Servomechanisms 
There Is a Better MIKBUG! 
How to Write Good Application Programs 
Sharing Scheme for RS-232 Channels 

January 1979 
An Editor tor NAT) BASIC Programs 
u-Panel for KIM 
Rolling Dice 
Pseudo Graphics 
the BCS and Its President 
Address List Editor 
Display Your PE T1 
IRS-80 Tape Controller 
SHHH —People Are Sleeping 
Say It with a Banner 
Open House 
Cassette Intertac ing 
PET Techniques Explained 
A Service Bureau for Hobbyists 
Little Bits 
Keeping Ma Bell Hops 

February 1979 
Block-Structured Language for Microcomputers 
Kilobaud Klassroorn No 16 I/O IV 
Computerized Climate Control 
Music, Maestro, 
Madam Dupre'. House of the Zodiac 
Disk Power, 
Inventory Control with the TRS-80 
Onward with the COSMAC Elf 1 
Build a S50 IVI 1 
Percom's LFD-400 Floppy Disk System 
DOTS 
The Apple Speaks—Softly 

*issues not available. 

_EDCDCOC 

111,.ur \iastcfnlInd 

TRS-80 Level II Reterence Manual Index 
Care and Feeding of Cassette Tapes (Part 2) 
Text/Document Preparation Made Easy 
Simpler Interest 
Learn BASIC—with BASIC 
Use Flowcharts to Communicate 
Joystick Interface for Your l A —tair 
Attack on the Pack' 

March 1979 

COCOODOODODOC
CDOCCO= 

Cheap Video tor Your Heathkit H8 
Analog and Digital Interfaces 
The 'El Cheapo" EPROM Programmer 
Is Your Video Monitor Dangerous; 
Thoughts on the SWTP Computer System 
PET User Port Cookbook 
Chess Pawn 
Home Computer Exterior Ballistics 
Heath H9 Page Erase 
The SKIP II Microcomputer 
Ultra Banner 
Teletypes KSR-43 
The One Percent Forecasting Method 
Too Many Variables; 
Kilobaud Klassroom No 17 I/O V 
The E lector_ Pencil 
How to talk to Your aceo 
Programming the 1802 
Keyboard Interrupt for the TRS-80 
The OSI Model 500 
Sleep Better with a Microcomputer 
Telpar thermal Printer 

April 1979 

A Look at TRS-80 Peripherals 
Heath H8 Disk System 
DOTS (Part 21 
Truly Random Numbers 
SWTP CT-1024 Mod 
Who Sells Software/ 
How Important Is Proper Termination/ 
How to Talk to Your 8080 (Part 21 
Parallel Port to RS-232—Inexpensively 
Free Speech Lessons for the IRS-80 
Let's Go Flying 
Floppy Disk System from Tarbell 
The Wait State Explained 
Depreciation Analysis 
Twin Cassettes for Your TRS-80 
Bar-Graph Generator 
Let's Have Some Order 
Quicksort 1 
Put Something Super in Your Life 
Starship Attack 
Terminate Your Troubles 
Testing PET Search Algorithms 
Two Diamonds 
How about a Printer, 
A Look inside the IRS-80 

May 1979 

Li 

LI 

LI 

A Text Formatter in BASIC 
KIMCTR 
High-Speed Cassette Interface 
How to Talk to Your 80ftl (Part 
Data Base Management 
Analog and Digital Interlaces (Part 2) 
COSMAC Double Play 
COSMAC Double Play (coot 1 
From Microcomputer to Micro-Piano 
A Game of Darts 
Prettyponting with Microsoft BASIC 
Kilobaud Klassroom No 18 
MOOS 
A TRS-80 Cross-Index 
Graphing with the IRS-80 
An All-in-One Interface 

June 1979 

0 

Li 

0 

1 

"Monitor" 
TRS-80/Selectric Word Processor 
Thoughts on the SWTP Computer System 121 
New Life for Our Altair 
TV BUG 
Creative Tabulation 
A Handle on Programming 
Keepbook 
Vector Graphing techniques 
Putting the 1802 on the S-100 Bus 
A Personal Finance System (Part 1) 
Building a New Horizon 
Microcomputers and TVI 
Translating Between ITC and RS-232 Levels 
Data Files for Processor Tech SK BASIC 
Little Bits 
What's so Magic about the Sorcerer/ 

(Back Issues Catalog continues on folios , 

page.) 



June 1979, continued: 
O  A Telephone Data Coupler for the TRS-80 
o The Cromemco Z-2D 
LI  Personal Computing Meet Photography 
U  Peripheral Interfacing 

July 1979 

Li 

LI 

0 

IC Logic Tester and Parallel I/O Expander 
Whip file Wipeouts in the TRS-80 
HUH Electronics Model 8100 Motherboard 
Data File Creation Program 
Computer Careers in Carolina 
Personal Finance System (Part 2) 
Sargon Meets TRS-80 
Safe I/O Ports with a Bidirectional Buffer 
Protecting Future Profits 
Randomness Is More Than It Seems 
OSI's Superboard II 
Teach an old PET New Tricks 
A Circular Handle on Graphics 
1802 PILOT 
Red-Handed Credit Grabber 
Troubleshooting Tips and Techniques 
Super Starter Kit from Technico 
Thoughts on the SWTP Computer System 
CONOPS. an H8 Monitor 
Getting the Most out of Your TRS-80 
Reading Computer (argon 
An Introduction to Microfilming 
The 6502 and Its Little Brothers 
Another Hexadecimal Keyboard 

August 1979 
Cover Up PET Home-Decorating Program 
Teleprinter Output for IRS-80 
Murphy's Laws and Other Observations 
Thoughts on the SWTP Computer System 
MUSKBD. Music Program for the 6800 
E-x-t-e-n-d Your Micro with the Mullen Extender Board 
The BASIC BASIC Renumberer for H8 
Shavasan Meditation Program 
Personal Finance System (Part 3) 
Percom CI-812 Mod 
Report Financial Reports Program 
Haiku Composer. Poetry on the TRS-80 
The Sorcerer Connection, Sorcerer to Teletype 
Apple Ciphers An Apple II Billing System 
The PAIA 8700 
Don't Throw Away That Monitor —Yet! 

•  Nerves: A Fast Game 
O  Taking AIM with Rockwell International's AIM 65 
O  How to Silence a Noisy Computer 
O  PET Wrap-up 
O  Machine-Language Monitors for TRS-80 

Visit to OSI 

September 1979 

ODOCIE1012001
:10000001

-

A Look at Terminals 
Inventory: Nine-operation Inventory Program 
Metric, English Equivalents Program 
A Look at Core Memory in Micros 
the MA457109 Number Cruncher 
Gas-Monitoring Program 
T he Fourth Fame 
Output for the SWTP Editor-Assembler 
Interfacing SOL with a Vista Disk 
The Failure of a Micro in Business 
Thoughts on the SWTP System 
2708 EPROM for the 5-100 
Review of Lear Siegler's ADM-3A . 
Off-the-Shelf Word-Processing System 
Catching Bugs with Lights 
Make PET Hard Copy Easy 
Apple II High-Resolution Graphics 
Beat the Computer. Blackjack Strategy 
Put Your PET on the Betsi Bus 
Build Your Own TTL Diagnostic Aid 
Using and Expanding the Heath ET-1400 
Another KIM-1 Expansion 
Adult Caloric Requirements 
TRS-80 Speed-up 

October 1979 
thoughts on the SWTP Computer System 
PAIA 8700 Revisited 
Inexpensive TRS-80 Printer Interface 
Eyes for the AC-30 
Expanded TRS-80 Disk Operations 
Anatomy of a Scam 
Business Software Made Easy 
KIMCTR Measures Capacitance 
More IRS-80 Horsepower 
Probos V An Inexpensive Logic Probe 
PE T's Keyboard Grows Up 
Hurricane! Track Hurricanes with This Program 
Video DMA Interface for SWTP Systems 
Ultimate Consumer Computer 
The Exatron Stringy Floppy 
Calendar Program 
Four More Commands for SSB DOS 

LLECIEEGGEICD
CDOC101:30 

Arena: Go into Battle with Your Computer 
File Directory Analysts for North Star DOS 
Report on the Centronics 779 Printer 
Beefing Up PET 
AMI's EVK Series 
Ulysses in Computerland 
The Apple II Programmer's Aid ROM 
Caps Lock, Not Shift Lock 
Hardware Random Number Generator 
Bit Rate Clocks for Your Serial Interface 
Exploring the Inequality of Bus Buffers 
Speed Up Your Elf's Input-Output 
Load Programs the SIMPL Way 
Pig Latin 
Touch This Icebreaker Could be a lawbreaker 
Program Debugging 
Build an Inexpensive Logic Analyzer 
Increasing the Bytesaver's Usefulness 

November 1979 
Lowercase tor Your Apple II (Part 1) 
What's New in Memory? 
Stringy Floppy Encore 
The Electronic Librarian 
Text Editing for the TRS-80 
The Apple Goes to Market 
Let's Look at NEWDOS+ from Apparat 
AMI's EVK Series 
Thoughts on the SWTP Computer System 
Payroll Program for Business Systems 
Thinker Toys' Discus I Disk System 
Expanded TRS-80 Disk Operations 
An SSM/Iade Video Board for Less Than 5120 
Wave the Flag 
Real Property Profit Guide 
The IRS-80 Dial-a-Phone 
Ware. A Challenging Game 
A-Mazing: Maze-Generating Algorithm 
Sound for the Elf It 
Sherlock Holmes and the Computer 
ASCII-to-Selectric Software Driver 
Introduction to TI's TMS-9900 
Have a Ball with Bally 
The Output Buffer/Driver 
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Teaching Your Micro to Count 
two methods for adding counter capability 

to your 6502 machine 

Sam Creason K6E W 
2940 Arlington Aye. 

Fullerton CA 92635 

One of the handier 
pieces of test equip-

ment for digital circuits is 
a counter. If it's used to 
troubleshoot or design sys-
tems which  involve a 
microprocessor (µP), it need 
not be expensive, since it 
need not count at a rate 
faster than a few MHz. 
Then, too, if it's used with 
an  already-existing  µP 
system, it is simple to con-
struct, since the µP system 
can replace some of the 
hard-wired logic that is 
normally required. 

CLOCK 
ENABLE 
0 
02 
03 
04 
RESET 
-V 

• V 
RESET 
04 
03 
02 

ENABLE 
CLOCK 

Fig. 1. Pin connections of 
4518 dual BCD counter. 
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In the context of a 1.413 
system, we can implement 
a counter in more than one 
way. The first is straight-
forward,  involving  ICs 
which do the counting. The 
second way is also straight-
forward, but rather uncon-
ventional. The implemen-
tation consists almost en-
tirely of a program, and we 
need add little or no hard-
ware at all to our system. 
By comparing the two im-
plementations, we can 
learn a little about replac-
ing hardware with software 
and see what trade-off is in-
volved. Our primary goal, 
though, is simply to add a 
useful piece of equipment 
to our system. As we'll see 

0 4  0 3 
—4-0  0 

2  01 
0  0 

0  0  0 
0  0  1 

0  0  1 

0  1  0 

0  1  0 
0  1  1 

0  1  1 

1  0  0 

 1  0  0 

Fig. 2. Response of counter 
to square wave. 

later, the conventional im-
plementation produces a 
more versatile counter, so 
we'll consider it first. 

The Counter IC 
The  principal  compo-

nent of our first counter is 
the 4518 dual BCD count-
er. Its pin connections are 
shown in Fig. 1. As its name 
implies, there are two in-
dependent BCD counters 
within the IC. There is no 
particular significance to 
the designations "1" and 
"2" in the figure. 
Each  counter  has  a 

RESET input. Applying a 
high level to this input 
forces outputs Q1, Q2, QS, 
and Q4 to 0. Applying a 
high level to the ENABLE 
input and a low-to-high 
transition to the CLOCK in-
put then advances the 
count from Q4Q,Q2Q, = 

INPUT CLOG 

a 

a 

OUTPUT 

Fig. 3. Conditioning circuit. 

0000 to Q4Q,Q,Q, = 0001. 
As long as we hold the 
ENABLE input high, each 
successive low-to-high 
transition  advances the 
count by one until a count 
of nine (1001) is reached. 
The next transition returns 
the count to 0000. Similar-
ly, if we hold the CLOCK 
input low and apply a high-
to-low transition to the 
ENABLE input, the count 
will advance. 
If we want to determine 

the fundamental frequen-
cy of a square wave, and 
we know that it's between 
one and nine Hz, we can 
make at least an approx-
imate measurement by ap-
plying the square wave to 
the ENABLE input and car-
rying out the following se-
quence of operations: 
1. Take CLOCK input high. 
2. Reset counter. 
3. Take CLOCK input low 
for one second. 
4. Take CLOCK input high. 
At the end of this se-
quence,  the  count  is 
numerically equal to the 
frequency of the square 
wave in Hz, give or take a 
Hz. 



Alternatively, we could 
accomplish the same thing 
by applying the square 
wave to the CLOCK input, 
taking the ENABLE input 
low, resetting the counters, 
and taking the ENABLE in-
put high for one second. 

A Multi-Digit Counter 

To make useful measure-
ments, we very often need a 
counter which can count 
beyond nine. For this, we 
can use the output of one 
counter to drive an input of 
a second counter, and so 
on. Since the digital display 
of my system has six digits, I 
used a total of six counters 
(three 4518s). 

Although the waveform 
which we want to measure 
can be applied to either 
the CLOCK or the ENABLE 
input of the first counter, 
we have to be careful 
about the way in which we 
interconnect the remain-
ing counters. As successive 
cycles of the waveform 
toggle the first counter, 
the outputs of that counter 
change as shown in Fig. 2. 
Each  time  the  count 
changes from 9 to 0, the 
next counter should be 
toggled once. That is, as 
the count in a particular 
counter goes from 9 to 0, 
that counter should gen-
erate a carry for the next 
counter. For this purpose, 
we can use the Q, output 
of the counter. As the 
count goes from 9 to 0, 
that output makes a high-
to-low transition. Thus, we 
need only tie the Q 4  out-
put of the first counter to 
the ENABLE input of the 
second counter, and tie 
the CLOCK input of the 
second  counter  per-
manently low. We can add 
as many more counters as 
we like, in a similar way. 

Measuring a Frequency— 
The Timebase 
At this point we have a 

multi-digit counter, but we 
need a way to enable or 

disable counters so that 
we know how much time 
was spent accumulating a 
particular count. That is, 
we need a timebase. A 
1/2 -Hz square wave is a 
reasonable  choice, since 
it's high for one second, 
low for one second, and so 
on. If we apply such a 
square wave to the CLOCK 
input of the first counter 
and apply the waveform 
which we want to measure 
to the ENABLE input, the 
first counter will count for 
one second, stop counting 
for one second, and so on. 
Since the first counter 
won't generate carries 
when it's not counting, the 
five  remaining counters 
will count and stop also. 
To make a measurement, 
we let the counters count 
for one second and then 
process and display the 
count during the next sec-
ond. 
If we use a 1/2 -Hz square 

wave as a timebase, the 
count  which  is ac-
cumulated  during one 
counting  period  is 
numerically equal to the 
frequency in Hz of the 
unknown waveform. Since 
our counter has six digits, 
999,999 Hz is the highest 
frequency which it can 
measure under these con-
ditions. We can extend 
that range by a factor of 

ten if we use a 5-Hz square 
wave as a timebase, since 
such a square wave is low 
for only a tenth of a sec-
ond at a time. During that 
time, a 9.99999-MHz wave-
form will produce a count 
of 999999, which our dis-
play can accommodate. In 
this case, the count is nu-
merically equal to the fre-
quency in Hz/10. 
Since the CMOS count-

ers which we'll use can't 
be  toggled  faster than 
about 2-3 MHz (when a 
5-volt power supply  is 
used), we have no im-
mediate  need  for  a 
timebase which is higher in 
frequency than 5 Hz. 
At this point, then, we 

have in hand the necessary 
ingredients to make mea-
surements of frequency. 
Before we turn our atten-
tion to the hardware itself, 
however,  let's consider 
one additional topic. 

Measuring a Period 

We've seen that measur-
ing  a relatively high-fre-
quency waveform isn't all 
that difficult, but what if 

the  unknown  waveform 
has a frequency of, say, 10 
Hz? If we use a 1/2 -Hz 
square wave as the time-
base, then 10 counts will 
be accumulated at a time, 
and our measurement will 
be accurate to only one 
part in ten. For many pur-
poses,  that's adequate. 
However, if we want to 
count long enough to take 
full  advantage  of  our 
counter, we'll have to use 
a 1/20000-Hz square wave 
as the timebase. Of course, 
that means that the count-
er will count for about five 
and one-half hours at a 
time! 
There is a better way, 

and it involves using the 
unknown waveform as the 
timebase while the count-
er counts  cycles of a 
waveform for which the 
frequency is known. For 
example, if the known fre-
quency is 1 MHz, and a 
count of, say, 97,350 ac-
cumulates during one "on 
period" while using the 
unknown waveform as the 
timebase, then the "on 
period" is 97,350 micro-

INPUT 

OUTPUT  I 

Fig. 4. Effect of conditioning circuit. 
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RESET 
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Fig. 5. Block diagram of counter. 
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Fig. 7. The counters. Note: Unless otherwise specified, ground clock terminals of 4518s 
(pins 1 and 9). 

seconds. (The duration of 
one cycle of a 1-MHz 
waveform is one microsec-
ond.) Since 97,350 micro-
seconds is 0.097350 sec-
onds, the unknown wave-
form must have been high 
for  0.097350  seconds. 
Assuming that it's low for 
the same 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, or 5.1361 Hz. By 
using the modified tech-
nique, we've made a mea-
surement which is quite 
accurate, and done so in 
less than a second. 
Two problems remain, 

however. First, this tech-
nique measures the time 
during which the unknown 
waveform is high. How-
ever, not all waveforms are 
high for the same amount 
of time that they're low. 
That is, not all waveforms 
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have a 50% duty cycle. 
The problem is that unless 
we know the percent duty 
cycle of such a waveform, 
we can't make an accurate 
measurement of its period. 
A solution to the problem 
is to apply the unknown 
waveform to the circuit 
which is shown in Fig. 3. 
The unknown waveform 

is applied to the CLOCK in-
put of a type D flip-flop. 
Thus, each time the wave-
form undergoes a low-to-
high transition, it triggers 
the flip-flop. This transfers 
to the Q output whatever 
level is present at the D in-
put when the transition oc-
curs. Thus, since the Q out-
put is applied to the D in-
put, the Q output will 
change state in response to 
each  transition.  This 
behavior is summarized in 
Fig. 4. 
What's important for 

our purpose is that we 
have a waveform which is 

high for one period of the 
unknown waveform, low 
for the same amount of 
time, and so on. That is, 
the derived waveform has 
a 50% duty cycle and we 
can measure its period 
easily. 
The second problem 

which remains is one that 
we won't consider further 
at this time. It's simply that 
once we've measured the 
period of a waveform, we 
must compute the re-
ciprocal of that number in 
order to determine the fre-
quency of the waveform. 
Those with a floating-point 
package in the software of 
their system will have no 
problem doing this. 
Finally, we should note 

that the circuit in Fig. 3 
produces only one high-to-
low transition at its output 
for every two low-to-high 
transitions at its input. In 
effect, it divides the un-
known frequency by two. 

Thus, if we make the cir-
cuit a permanent part of 
our counter, we must take 
this into account. An easy 
way to do this is to halve 
the frequency of the con-
ventional timebase so that 
the timebase is high for 
two (or 0.2) seconds and 
low for the same amount 
of time. 

A Block Diagram 
At this point, we can 

rough out a block diagram 
of at least part of our 
counter, as shown in Fig. 5. 

The unknown waveform 
is applied to a divide-by-
two circuit which, in turn, 
drives the first of six BCD 
counters (each is half of a 
4018). A 500-kHz crystal os-
cillator generates the 
timebase. It drives the first 
of six BCD counters (each 
is half of a 4018). Since 
each counter counts to 
nine and generates a carry, 
we can view each as a 
divide-by-ten circuit as 
well as a counter. 

The lowest available fre-
quency which is available 
from the timebase is 0.5 
Hz. A little arithmetic will 
show that, in this case, that 
value will produce a count 
which is numerically equal 
to half the frequency in Hz 
of the waveform—but 
we'll soon remedy that. A 
one-of-eight  selector 
passes the selected time-
base on to the input of a 
divide-by-two circuit. In 
turn, that circuit drives the 
CLOCK input of the first 
counter, and our problem 
is remedied. 
We could use a 250-kHz 

crystal and dispense with 
the divide-by-two circuit, 
but 500-kHz crystals are 
less expensive, and the flip-
flop IC which we'll use 
(4013) contains two flip-
flops. 

The Interface 
To interface the counter 

to a µP system, we need four 
input ports and an output 
port. In addition, we need a 
pulse which is similar to a 



WRITE pulse, to reset the 
counters. Such a pulse can 
be generated by using one 
line of a second output 
port. Writing 0-1-0 onto the 
line produces a positive-
going pulse. 
Three of the input ports 

are used to read the con-
tents of the counters. The 
fourth is used to monitor 
the states of the CLOCK 
and ENABLE inputs of the 
first counter. Depending 
on which counting tech-
nique is used (frequency or 
period), the state of one or 
the other of the inputs in-
dicates whether or not the 
counters are counting. 
The output port is used 

to apply a number to the 
address inputs of the one-
of-eight selector, to choose 
the timebase. 

The Timebase 

The circuit of the 
timebase is shown in Fig. 6. 
Two gates from a 4001 

quad two-input NOR IC, a 
500-kHz crystal, and a few 
passive components make 
up the timebase generator. 
The output of the oscilla-
tor drives a chain of three 
4518 dual BCD counter 
ICs. The outputs of the six 
counters are applied to the 
DATA inputs of a 74C151 
one-of-eight selector. 
Depending on the number 
which is applied to the AD-
DRESS inputs of the 
74C151, a particular time-
base is passed on to the 
counters via a divide-by-
two circuit. 

The Counter 

The circuit of the 
counters is shown in Fig. 7. 
The unknown waveform is 
applied to the input of a 
4001 NOR gate which acts 
as a buffer. (Good practice 
dictates that lines which 
originate off the board 
should not be connected 
directly to the CLOCK in-
put of a flip-flop, in the in-
terest of immunity to 
noise.) The NOR gate 
drives half of a 4013 type-D 
flip-flop IC which is con-
figured as a divide-by-two 

circuit. The output of that 
circuit drives the ENABLE 
input of the first of a chain 
of three 4518 dual BCD 
counters. 

Using the Counter With the 
BMPS 

The counter was orig-
inally designed for use with 
a beginner's micropro-
cessor system based on 
the 6502 µP. That system is 
described in detail else-
where.' Those who have 
built such a system may 
use the counter by adding 
the interface which is 
shown in Fig. 8. (Of course, 
the interface is not needed 
if the builder has expanded 
the basic BMPS to provide 
additional I/O parts.) Those 
who will use the counter 
with other than the basic 
BMPS should ignore the 
next two paragraphs. 
A circuit which provides 

the necessary control sig-
nals is shown in Fig. 8(a). It 
consists of a 4514 decoder, 
a 4011 quad two-input 
NAND gate, and a 4081 
quad two-input AND gate. 
Address lines Ao, AI, A 2/ 

A,4, and A,, are applied to 
the inputs of the 4514. Four 
READ signals are genera-
ted by ANDing the R/W 
line with outputs of the 
4514. Two pulses are gener-
ated by NANDing the 02 

line with other outputs of 
the 4514. One of these is a 
WRITE pulse of the sort 
which we've used before. 

The remaining pulse is 
complemented and used to 
reset the counters. When 
we want to reset the count-
ers, we use a STA, STX, or 
STY instruction in the pro-
gram. No port exists which 
will accept the operand of 
the instruction, but the 
pulse is generated. The ad-
dress of each READ and 
WRITE signal is as shown in 
Fig. 8(a). 
A circuit which provides 

the I/O ports is shown in 
Fig. 8(b). A latch (4042) and 
solid-state switches (4016) 
are used as described in 
Reference 1. 

Construction 

The foil side of the PC 
board and the component 
layout are shown in Figs. 9 
and 10, respectively. Those 
who will not use the count-
er with the basic BMPS 
may prefer a more com-
pact layout which does not 
include the unnecessary 
portion of the I/O circuit. 

The timebase should be 
checked out first. If the 
oscillator does not start 
reliably when power is ap-
plied, the values of one or 
more passive components 
should be varied slightly. 
With the oscillator work-
ing, we then check the 
74C151 selector. Writing a 
number from 000 through 
111 to its address inputs 
should tie the output of the 
selector to the designated 
one of its seven inputs. We 
then add the 4518s to com-
plete the timebase. When 
that's done, writing a 000 
to the address inputs 
should produce a 0.25-Hz 
square wave at the output 
of the 4013. That frequen-
cy is low enough to be 
observed with a logic 
probe. 
When the timebase is 

working properly, we can 
use it to check the counter 
ICs. To do this, we tem-
porarily remove the 4013 
from its socket. We then 
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Fig. 8(a). Partial schematic of interface to BMPS. 
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Fig. 8(b). Partial schematic of interface to BMPS. 
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connect the output of the  input of the first counter  put of that same counter.  timebase toggles the chain 
timebase to the ENABLE  and ground the CLOCK in-  The net result is that the  of six counters. Those using 

Fig. 9. Foil side of printed circuit board for counter. Install crystal socket on this side. Install a 0.1 1.4F disc ceramic 
capacitor across power pins of each 45189 and 4013. 
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the basic BMPS should  tor output port 8200. In this  can be observed. Others  probe. Finally, we restore 
load the program which is  way, the outputs of any  can check the outputs of  the 4013 and disconnect all 
shown in Fig. 11 and moni-  one of the pairs of counters  the counters with a logic  temporary connections. 

Fig. 10. Component side of printed circuit board. 
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process, 
counts. 
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Location 

FFEO 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 

FO 
1 

Instruction 

LDA TBASE 

STA 4007 

LOOP LDA 400X 

STA 8200 

JMP LOOP 

Contents 

AD 
FF 
FF 
80 
07 
40 
AD 
OX 
40 
8D 
00 
82 
4C 
E6 
FF 

FO 
FF 

F8 

Fig. 11. Program to test hardware, using the BMPS. Note: In 
FFE6, X = 0, 1, or 2, depending on which register is to be 
examined. 

START 

SELECT 
TIME BASE 

READ COUNT. 

/ STORE IN RAI 

/  RESET 
COUNTERS 

UNPACK 
COUNTS 

MASK 
g ysANTED 

TRANSLATE  TO 
DISPLAT 
REPRESENTATIONS 

DISPLAY 
COUNTS 

A Counter Program 

At this point, the hard-
ware is complete and 
checked out. We can se-
lect the frequency of the 
timebase, read the outputs 
of the counters, and reset 
the counters. We'll now ex-
amine a program which 
will perform these func-
tions in the proper se-
quence to produce a useful 
counter. A block diagram 
is shown in Fig. 12. 
The first step is selection 

of a timebase. Nothing of 
significance happens then 
until the output of the 
timebase is first low 
(counters counting) and 
then high (counters not 
counting). We then read 
and reset the counters. 
Once this happens, we 
have in memory three 
eight-bit numbers which 
represent the counts that 
were accumulated by the 
six counters. Each eight-bit 
number consists of a pair 
of BCD numbers "side by 
side." Accordingly, the 

Fig. 12. Method to capture,  next order of business is to 
and display  "unpack" the numbers so 

that each BCD number is in 

the four lower-order bits of 
its own individual location 
in memory. We then reset 
to 0 the four higher-order 
bits (unused) of each word, 
translate the BCD numbers 
into the correct representa-
tions for the digital display, 
and display the results. The 
entire process is then 
repeated. 

A program which will do 
what we've been talking 
about is shown in Fig. 13. 
It's written for the BMPS, 
but since I/O address 
assignments are given, 
modifying it for any 6502 
system should be no prob-
lem. 
The operator must load 

into location FFFF the 
number which represents 
the desired timebase. (Only 
the three lower-order bits 
are used.) The instructions 
which lie between FF80 
and FF8F read the number 
in location FFFF, store it in 
the 4042 latch (thus select-
ing the timebase) and delay 
further execution of the 
program until the timebase 
has gone low and then 
high. 

When the timebase has 
gone high, a count has 
been accumulated and the 
counters have stopped 
counting. Accordingly, the 
instructions which lie be-
tween FF90 and FF9C read 
the counters, store the 
results in locations 0002, 
0001 and 0000, and reset 
the counters in anticipa-
tion of the next count. At 
this point, the counts are 
stored as shown in Fig. 
14(a), and they must be 
transformed for display as 
shown in Fig. 14(b). 
The first step in the pro-

cess is to unpack the BCD 
digits. The instructions 
which lie between FFAO 
and FFB5 accomplish this. 
The XR and YR are each set 
to 0. A 0000-based, YR-
indexed  LDA  and  a 
0003-based, XR-indexed 
STA are then performed. 
The contents of the ACR 
are shifted right four 
places, the XR is increment-

ed, and a 0003-based, XR-
indexed STA is performed. 
At this point, the least-
significant count (in the 
form of a BCD number be-
tween 0 and 9) occupies 
the four less-significant 
bits of location 0003. The 
next more-significant 
count occupies a similar 
position in location 0004. 
Of course, the next more-
significant count also oc-
cupies the four more 
higher bits of location 0003 
as well, but this is of no 
consequence. After three 
traverses of the loop, the 
counts occupy the loca-
tions which are shown in 
Fig. 14(c). 

The instructions which 
lie between FFB9 and FFCE 
accomplish what remains: 
to display the counts. The 
XR is set to 5 in order to 
process six counts. An 
0003-based, XR-indexed 
LDA is accomplished, and 
OF is ANDed with the con-
tents of the ACR. This sets 
the four more-significant 
bits of the number to 0, so 
that only the desired count 
remains. The next instruc-
tion, TAY, transfers the 
count to the YR. An FFDO-
based, YR-indexed LDA is 
performed. Since the 
seven-segment representa-
tions of the numbers from 
0-9 are stored starting at 
location FFDO, this places 
the representation of the 
count in the ACR. 

The final step is to store 
the representation in the 
appropriate display ele-
ment. Since the addresses 
of the display elements 
don't fall in the same order 
as the addresses of the 
source locations, we use a 
somewhat roundabout 
method to accomplish this. 
An  FFDA-based,  XR-
indexed LDY is performed. 
This places in the YR the 
least-significant  hex-
adecimal digit of the ad-
dress of the appropriate 
display element. Perform-
ing an 8000-based, YR-
indexed STA then accom-
plishes what we desire. 



Fig. 13. Program to implement counter. Note: In FFFO, X =  1  DO 

3, 4, 5, 6, 7, or 8, depending on which register is to be ex-  2  FF 

amined. In FFFF, X = 1, 2, 3, 4, 5, 6, or 7, depending on  3  LDY DISPS.X  BC 

which timebase is to be used.  4  DA 
5  FF 

6  STA 8000.Y  99 

Location  Instruction  Contents  7  00 
FF80  LDA FFFF  AD  8  80 

1  FF  9  DEX  CA 

2  FF  A  BPL LOOP2  10 
3  STA 4007  8D  B  EF 

4  07  C  SEC  38 
5  40  D  BCS LOOK1  BO 

6  LOOK1 LDA 4005  AD  E  B7 
7  05  F 

8  40  DO  REPS  24 

9  BMI LOOK1  30  1  77 
A  FB  2  1C 

B  LOOK2 LDA 4005  AD  3  15 
C  05  4  47 
D  40  5  85 

E  BPL LOOK2  10  6  84 

F  FB  7  37 

90  LDX #2  A2  8  04 
1  02  9  07 

2  FETCH LDA 4002,X  BD  A  DISPS  06 
3  02  B  05 

4  40  C  01 
5  STA 0000,X  95  D  02 
6  00  E  03 

7  DEX  CA  F  04 

8  BPL FETCH  10  FFFO  LDA 000X  AD 

9  F8  1  OX 

A  STA 4006  8D  2  00 
B  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 

AO  LDY #0  AO  8  FF 
1  00  9 

2  LDX #0  A2  A 
3  00  B 
4  LOOP1 LDA 0000.Y  B9  C  80 

5  00  D  FF 

6  00  E  --
7  STA 0003.X  95  F  FX 

8  03 
9  INX  E8 

A  LSR  4A 
B  LSR  4A  Location  Type  Contents 

C  LSR  4A  0000  memory  counts 1,2 
D  LSR  4A  0001  memory  counts 3.4 
E  STA 0003, X  95  0002  memory  counts 5,6 
F  03  0003  memory  count 1 
BO  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  DO  0008  memory  count 6 
5  EE  4002  input port  counts 1,2 
6  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  LDX #5  A2  4006  output port  reset 
A  05  4007  output port  timebase 
B  LOOP2 LDA 0003,X  B5  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  LDA REPS.Y  B9  8006  output port (display)  count 2 
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Most-Significant Count 
0002  XXXX  XXXX} 

Location  0001  XXXX  XXXX ]  Contents 
0000  XXXX  XXXX 

Least-Significant Count 

Fig. 14(a). Location of counts in memory. 

Location 

8004 
8003 
8002 
8001 
8006 
8005 

Contents 

Most-Significant Count 

Least-Significant Count 

Fig. 14(b). Destination of counts. 

Traversing the loop six 
times stores all six counts. 
The remaining instruc-

tions (CLC, BCC) cause the 
program to branch to loca-
tion FF86, and the process 
starts again. To change the 
timebase requires a reset. 

The NOP instructions 
which are located in FF9D-
FF9F and FFB6-FFB8 serve 
no useful purpose and may 
be omitted. (Change the 
operand of the BRANCH 
instruction at FFCD, if 
done.) However, if either 
set is replaced with IMP 
FFFO, the short program 
which starts at FFFO will 
store a selected pair of 
counts into the output port 
which is located at 8200. 
This is convenient when 
checking out the program. 

Finally, if measurements 
of period rather than fre-
quency are to be made, 
ASL instructions should be 
inserted between LOOK1 
LDA  4005  and  BMI 
LOOK1, and between 
LOOK2 LDA 4005 and BPL 
LOOK2, so that the proper 
bit is examined. Then, too, 
BMI LOOK1 should be 
changed to BPL LOOK1, 
changed to BMI LOOK2, to 
take into account the dif-
ference in the way the bits 
must be interpreted. 

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 

Location 

0008 
0007 
0006 
0005 
0004 
0003 

Counts 

- 6 
6 5 
- 4 
4 3 
- 2 
2 1 

Fig. 14(c). Location of 
counts after unpacking. 

START 

SET 
DECIMAL 
MODE 

CLEAR 
REGISTERS 
AND CARRY 

START TIMER 

ADD I TO LO 

ADO 0 TO MID 

DISPLAY 

CO‘NT 

YES 

Fig. 15. Software implemen-
tation of counter function. 

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-
ple involves using the timer 
as a timebase and counting 

Location 
FF80 

1 
2 
3 
4 
5 
6 
7 
8 
9 
A 

90 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 

AO 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 

FFBO 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Instruction 
SED 

START CLC 
LDX #2 

LDA #0 

LOOP1 STA 0000,X 

DEX 
BPL LOOP1 

STA 8100 

LOOP2 LDA 9000 

BMI LOOP2 

LDA #1 

ADC 0000 

STA 0000 

LDA #0 

ADC 0001 

STA 0001 

LDA #0 

ADC 0002 

STA 0002 

LDA A000 

BPL AHEAD 

LOOP3 LDA 9000 

BPL LOOP3 

JMP LOOP2 

AHEAD LDA 000X 

STA 8200 

JMP START 

Contents 
F8 
18 
A2 
02 
A9 
00 
95 
00 
CA 
10 
FB 
80 
00 
81 
AD 
00 
90 
30 
FB 
A9 
01 
65 
00 
85 
00 
A9 
00 
65 
01 
85 
01 
A9 
00 
65 
02 
85 
02 
AD 
00 
AO 
10 
08 
AD 
00 
90 
10 
FB 
4C 
8E 
FF 
A5 
02 
8D 
00 
82 
4C 
81 
FF 

Fig. 16. Program to implement a counter in software. Note: 
In FFB2, X = 0, 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 "on." What's involved in 
the context of the BMPS is 
shown in Fig. 15. Using the 

technique with other sys-
tems should be straight-
forward. 
The first step is to set the 

6502 IR to the decimal 
mode. This means that in 
any operation which in-

A 
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volves an ADC or SBC in-
struction, the µ13 treats the 
eight-bit numbers which 
are involved as pairs of 
BCD digits. The next step is 
to clear the carry bit and 
three locations (registers) 
in the RAM. We designate 
the locations as LO, MID, 
and HI to indicate which 
pair of counts each holds. 
We begin counting by 

starting the timer. We then 
check to see if the un-
known waveform is low. If 
so, we add 1 to LO, 0 to 
MID, and 0 to HI. (Adding 0 
to a number adds the carry, 
if any, from the next less-
significant count.) If the 
output of the timer is still 
high by this time, we wait 
until the unknown wave-
form goes high and then 
low, and again modify the 
registers as appropriate. 
The process is repeated 
again and again until the 
output of the timer goes 
low. At that time, we pro-
cess the counts in exactly 

the same way as if they had 
come from the counter 
board. 
Only a few connections 

to the BMPS are necessary 
in order to implement the 
counter. The WRITE pulse 
for the output port at loca-
tion 8100 is used to start 
the timer, while the most-
significant bit of the input 
port at location A000 is 
used to monitor the output 
of the timer. The unknown 
waveform is tied to the 
most-significant bit of the 
input port at location 9000. 
A program which will 

provide the function of a 
counter is shown in Fig. 16. 
Little comment is nec-
essary, since it closely 
follows the flowchart. 
The instructions which 

lie between FF80 and FFB1 
in this program perform 
essentially the same func-
tion as the instructions 
which lie between FF86 
and FF9C in the previous 
program. In each case, the 

Fontana CA 
We carry the following: 1COM. Midland. Am-
corn, DenTron, KLM, Swan. Drake, Ten-Tec, 
Wilson, SST, MU, Hy-Gain, Lunar, Nye-
Viking, B&W, Redi-kilowatt, CushCraft, 
Mosley, Big Signal. Pip°. etc. Full Service 
Store Fontana Fjectronics, 8628 Sierra Ave.. 
Fontana CA 92335, 822-7710. 

San Jose CA 
Bay area's newest Amateur Radio store. New & 
used Amateur Radio sales & service. We 
feature Kenwood, ICOM. Wilson, Yaesu, 
Atlas, Ten-Tec, VHF Engineering & many 
more. Hobby-Tronics, 137$ So. Bascom Ave.. 
San Jose CA 95128, 293-6268. 

Denver CO 
Experimenter's paradise! Electronic and 
mechanical components for computer people, 
audio people, hams, robot builders. experi-
menters. Open six days a week. Gateway Elec-
tronics Corp., 2839 W. 44th Ave., Denser CO 
80211, 458-5444. 

New Castle DE 
1COM, Ten-Tek, Swan, KDK, NDI, Tempo, 
Wilson; Authorized dealer: I mile off 1-95. No 
sales tax. Delaware Amateur Supply , 71 Meadow 
Rd., New Casde DE 19720, 328-7721. 

Columbus GA 
K FIN WOOD- V A FISIU -DRAKE 

The world's most fantastic amateur show-
room! You gotta see it to beliese it' Radio 
Wholesale, 2012 Auburn Avenue, Columbus 
GA 31906. 561-7000. 

Preston ID 
Ross WB7BYZ, has the Largest Stock of Ama-
teur Gear in the Intermountain West and the 
Best Prices. Call me for all your ham needs 
Ross Distributing, 78 So. State. Preston ID 
83263. as2-osm. 

counts are stored in loca-
tions 0000, 0001, and 0002. 
Thus, the portion of the 
previous program which 
processes and displays the 
counts clearly should be 
usable with this program, 
although I've not tried it. 
The instructions which lie 
between FFB2 and FFB9 in 
the present program pro-
vide a simple way to ex-
amine the contents of any 
of the registers. All that's 
necessary is to monitor the 
output port at location 
8200. 
Once we've implement-

ed the counter in this way, 
all we need do further is to 
adjust the period of the 
timer until it's some con-
venient value, such as 1 
second. 
The price we pay for do-

ing it the easy way-
substituting software for 
hardware- is a loss of 
speed. In this case, the 
time between low-to-high 
transitions of the unknown 

waveform must be longer 
than the time which is re-
quired for the HP to traverse 
the inner loop of the pro-
gram. This means that the 
frequency of the unknown 
waveform must be less 
than a few kilohertz. 

A Preamplifier 

Either counter is directly 
usable as is on CMOS-
compatible signals. Those 
who will use the counter on 
other types of signals 
should add a signal-
conditioning preamplifier 
of the sort shown in 
Reference 2 (substitute a 
4049 CMOS hex inverter 
for the 7404, for example). 
There is room at the upper 
left corner of the PC board 
to do this.M 
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(DEALER  DIRECTORY  
Terre Haute IN 

Your ham headquarters located in the heart 01 
the midwest. Hoosier Electronics, Inc.. 43B 
Meadows Shopping Center, P.O. Ben 2001, 
Terre Haute IN 47802, 238-1456. 

-  - 

Littleton MA 
The ham store of N E you can rely on. Ken-
wood, 1COM, Wilson, Yaesu. DenTron, KIM 
amps, B&W switches & wattmeters. Whistler 
radar detectors. Bearcat • Regency, antennas by 
Larsen. Wilson, Hustler, GAM TEL-COM 
Inc. Communications & Electronics, 675 Great 
Rd., Rt. 119. Littleton MA 01460, 486-3040. 

Laurel MD 
We stock Drake, Icom, Ten-Tec, Swan, 
Tempo, Dentron, DSI, K DK, Wilson, Midland 
and other, Call toll free 800-638-4486. The 
Comm Center, Inc., Laurel Plaza. Rte. 198, 
laurel MD 20810. 

Si. Louis MO 
Experimenter's paradise! Electronic and 
mechanical components for computer people. 
audio people, hams, robot builders, experi-
menters. Open six days a week. Gateway Elec-
tronics Corp., 8123-25 Page Blvd.. St. Louis 
MO 63130. 427-6116. 

Camden NJ 
X-Band (& other frequencies) Microwave 
Components & Equipment. Laboratory Grade 
Test Instruments, Power Supplies, 1000's in 
stock at all times, BUY & SELL all popular 
makes-HP. GR, FXR, ESE Sorensen, Singer. 
etc. Lectronic Research Labs, 1423 Ferry Ave.. 
Camden NJ 08104, 541-4200. 

North Arlington NJ 
Collins, General Radio, lektronis, 
Packard. Radio sales sersice Cash or trade 
tor tubes or gear Ted %Ma Vi, DCD, 
10 Schuyler A.enue, No. Arlington N.1 07032 
998-4246. 

Syracuse- Central NY 
We deal, we trade, we discount, we please! 
Yaesu, Ten-Tee, Cushcraft, Drake, De mon, 
KLM, Midland, B&W, ICOM, Hygain, Swan, 
Amcom, Telco, Mirage. OS! etc. Complete 
2-way service shop! Ham-Bone Radio (Div. 
Stereo Repair Shop) 3206 Erie Blvd. East, 
Syracuse NY 13214, 446-2266. 

Syracuse-Rome-Utica NY 
Featuring: Yaesu, !(OM. Drake, Atlas. Den-
Tron, Ten-Tee, Swan, Tempo, KLM, Hy-
Gain, Mosley, Wilson, Larsen, Midland 
Southwest Technical Products. You won't be 
disappointed with equipment/service. Radio 
World. Oneida Counts Airport-Terminal 
Building. Oriskany NV 13424, 337-2622. 

Phila. PA/Camden NJ 
Waveguide & coaxial microwave components 
& equipment. Laboratory grade test instru-
ments, power supplies. Buy, sell & trade all 
popular makes, HP, GR, FXR, ESL Sorensen, 
Singer, etc. Lectronic Research Labs., 1423 
Ferry Ave., Camden NJ 08104, 541-4200. 

Scranton PA 
1COM, Bird, CushCraft, VHF Engineering, 
Antenna Specialists. Barker & Williamson, 
CDE Rotators, Ham-Keys, Belden, W2AU/ 
W2VS, Shure, Regency, CES Touch-Tone 
pads, Radio Amateur Callbooks. LaRre Elec-
tronics, 1112 Grandview SI., Scranton PA 
11509, 343-2124. 

Houston TX 
Experimenter's paradise! Electronic and me-
chanical components for computer people, 
audio people, hams, robot builders, ex-
perimenter, Open six days a week Gateway 
Electronics Inc.. 1932 Clarkerest, Houston TX 
77063. 978-6575. 

San Antonio TX 
Complete 2 way service shop. Call Dee, W5FSP. 
Selling Atlas, Avanti, Bird, Black Cat, Cush-
Craft, Hustler, ICOM, KDK, Kenwood, MEE 
Nye, Palomar, Shure, Swan, Tempo, Yaesu and 
others. Appliance & Equipment Co., Inc., 2317 
Vance Jackson Road, San Antonio TX 78213, 
734-7793. 

Port Angeles WA 
Mobile RFI shielding for elimination of igni-
tion and alternator noises. Bonding straps. 
Components for "do-it-yourself- projects. 
Plenty of free advice. Estes Engineering, 9311 
Marine Drive. Pon Angeles WA 98362, 457-
0904. 

DEALERS 
Your company name and message 
can contain up to 25 words for as 
little as $150 yearly (prepaid), or 
515 per month (prepaid quarterly). 
No mention of mail-order business 
or area code permitted. Directory 
text and payment must reach us 45 
days in advance of publication. For 
example, advertising for the Feb-
ruary issue must be in our hands by 
December 15th. Mail to 73 Maga-
zine, Peterborough NH 03458. 
ATTN: Aline Coutu. 
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DELUXE MESSAGE MEMORY KEYER 

BRAND"'" 
$8995  

Features:  Model 7E-284 
• • State-of-the-Art CMOS Circuitry 

• • Three choices of Message Storage 
• A. Two (50 character each) 

message storage 

• B Four (25 character each) 

message storage 

• C One 50 character and 
two 25 character message 
storage 

• Records at any speed-plays at 

any speed 
*Memory operating LED 
• Use for daily OSO or contests 

V IST DELuxt SUSSAGE VrVelt, 

'VOLUME 

PLUS: 
• Self-completing dots and dashes 
• Both dot and dash memory 
*Iambic Keying with any squeeze 

paddle 
• 5-50 w.p. M 

• Speed, volume, tone, tune 
.and weight controls 

Sidetone and speaker 
• Low current drain CMOS 

battery operation-portable 

• Deluxe quarter-inch lacks for 
keying and output 

• Keys grid block and solid 
state rigs 

• WIRED AND TESTED FULLY 

GUARANTEED—LESS BATTERY 

MESSAGE MEMORY KEYER 

fa 

Imre 
00: 11 

4 

Features:  
• Advanced CMOS message memory 
• Two (50 char  each) message 
storage 

• Repeat function 
• Records at any speed—plays back 
at any speed 

• Longer message capacity 
Example send CO CO CO DX de 
WB2YJM WB2YJM K —then play 
second message on contact—de 
WB2YJM OSL NY NY 579 579 Paul 
Paul K 

• Use tor daily OSOs or contests 

Model 9 7E201 

• Features: Deluxe CMOS 

Electronic Keyer  • 
• State-of-the-art CMOS circuitry 

• Self completing dots and dashes  • 

• Both dot and dash memory  • 

• IA MBIC keying with any squeeze paddle • 

5.50 wpm  • 

$69.95 

PLUS: 
• Stare of the art CMOS keyer 
• Seit completing dots and dashes 
• Born dot and dash memory 
• Iambic keying with any squeeze 
paddle 

• 5 50 wpm 
• Speed, volume, tone  rune and 
weight controls 

• Sidetone and speaker 
• Low current drain CMOS battery 
operation—portable 

• Deluxe quarter-inch lacks for key 
mg and output 

• Keys grid block and solid state figs 
•WIRED AND TESTED riii,Ly 
GUARANTEED—LESS BATTERY 

Speed, weight, tone, volume tune controls 6 sidetone and 

speaker 

Semi-automatic "bug" operation & straight keying —rear 

panel switch 

Low current drain CMOS battery operation —portable 

Deiuxe quarter inch lacks for keying and output 

Keys grid block and solid state rigs 

Wired and tested —fully guaranteed —less battery 

Features CMOS ELECTRONIC KEYER 

• State-of ,he-art CMOS circuitry 

• Self completing dots and dashes 
• Dot and dash memory 

Model 9 TE.133 

$49.95 
• Low current drain CMOS battery 
operation 

• Deluxe quarter inch lacks for keying 

and output 

• Iambic keying with any squeeze pad • Handsome eggshell white base — 
die  woodgrain top 

• 5-50 WPM  • Compact and portable 1-7/8 x 4-1/4 x 

• Speed. volume, tone, weight & tune  6-1/4 
controls, sidetone and speaker  • Grid block & solid state keying 

MODEL TE122— same as TE133 less  • Wired and rested— fully guaranteed 

wgt. tune. solid state keying  $36.50  —less battery 
AT YOUR DEALER OR SEND CHECK OR MONEY ORDER ) 

ELECTRONICS, INC 

R AC 1106 RAND BLDG.  ,T1  
BUFFALO NY 14203 

CLOSE OUT 
KIM BUS 

8K RAM 
The famous HOE BK RAM 
now on sale at the incredible 
price of $155.00-quantity 
one. Two or more-$150.00. 
Hurry while supply lasts. 

t1:9 
THE 
LOGIC 
. STORE 15.4 

P.O. Box 1712, Auburn AL 36830 

Call Toll Free 1-800 633-8724 
regular phone number (205)745 7735 

V L25 

AMCT-80 

Automatic Morse Code Teacher 

for the TRS-80 

This is the only morse code program 
available that will automatically speed 
up or slow down depending on your 
proficiency to receive code. Will send 
in single or group character mode. 
Written in machine language. Specify 
Level I or Level 2 and memory size. 

AMCT-80 on cassette  $14.95 

Send for TRS-80 catalog. 

COST EFFECTIVE 
COMPUTER SERVICES 
728 S. 10th St., Suite -=2 

Grand Junction, CO 81501 

(303) 243-3629 ,,c12.1 

Supersharp Reception—Color Like Never Before 

Get over 50 channels of television 
directly from the 
satellite! HBO, 
Showtime, the 
Superstations, and 
sports from around 
the world! 
Works Anywhere! 

Buy complete or build and save. Our book tells 
everything! Send $7.95 today or call our 24 hr. 
C.O.D. Hotline! (305) 869-4283 

SPACECOAST RESEARCH  S117 
P.O. Boo 442. Dept. G. Altamonte Springs, FL 32701 

f)," Reader Service —see page 259 



YOURS 
FREE!! 

(>( 

PROGRAMS 

o c 

A GIANT BOOK OF SO PROGRAMS FOR 
THE TRS-80* AS A FREE GIFT WITH 
YOUR CHARTER SUBSCRIPTION TO 
SO MICROCOMPUTING, VN 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 :he TRS-80 

80 MICROCOMPUTINC 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 01 8C PROGRAMS for your 
T RS-80.  •(TR5-80 If. a trademark of the Tandy Corporation.) 

YES! SIGN ME LP AS A 
CHARTER SLBSCRIBER TO 
SO $11CROCOMPUTING FOR 
,IL ST $1.00 PER Cory. tv 
SEND MY FREE COPY OF SO 
PROGRAMS WHEN NOL 
RECEIVE M1 PAYMENT. 

0 12 issues-812 (save $12) 0 36 issues-836 (save $36) 

0 Payment enclosed 0 Please bill me 

Bill my O Visa O Ma.,ter Charge  American Expres: 

Card #  Exp. date   

Name   Signature   
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TOOLS FOR YOUR WORKBENCH 
That's right! Six packages for your TRS-80* 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. 

K =4TRS-80' LEVEL II 16K r =t1 =41c= =4 

TRS-110 * 
4K 

LEVEL I 
10K 

LEVEL 11 

Ham Package I 

tha.AlLzau.,..J 
Ham 
Package I 

Ham Package I — We had to call it some-
thing, but this package is not only for hams. 
It's great for any experimenter or technician 
in need of a dynamic reference of popular 
electronics formulas: 
*Ohm's Law — Easily performs calculations 
involving voltage, current, resistance, and 
power. 
•Series and Parallel Calculations — Find the 
value for capacitors or resistors in parallel or 
series circuits. 
*Voltage Dropping and Voltage Dividing — 
This will give you the value of a dropping 
resistor and the effective resistance of the 
load. 
•RIC Time Constants —This section will 
calculate the resistance, capacitance, or the 
time delay of an A/C circuit. 

•Dipole Antennas and Yagi Antennas — 
These two programs will compute the dimen-
sions of an antenna to your exact frequency 
and give you an on-screen display — com-
plete with all measurements! 
Order No. 0007R  S7.95. 

Electronics I 
If you're still designing circuits the old-

fashioned way, let the Electronics I package 
introduce the latest way to go: 

•Tuned Circuits & Coil Winding —Design 
tuned circuits for audio and radio frequen-
cies. This two-part program will find the two 
missing values from any two of the following: 
frequency, capacitance, inductance, or reac-
tance. The coil-winding section will calculate 
the number of turns and wire gauge required 
for a close-wound, air-, or slug-tuned coil 
from the inductance, diameter, length, and 
permeability of the coil. 
*555 Timer Circuits — Timers, both mono-
stable (one-shot) and astable (oscillator), can 
be easily designed with this two-part pro-
gram. The program will also draw a complete 
schematic on the screen of your TRS-80. 
•LM 381 Pre-Amp Design —You too can 
quickly design an IC preamp. With this pro-
gram all you need to do is enter the param-
eters of the performance you want, and the 
program does the rest — right down to draw-
ing a detailed schematic of your circuit on 
the screen! Order No. 0008R  $7.95. 

TRIHIP 
Is 

M U I 

LI M. II 

Air 

Flight 

Simulation 

Air Fright Simulation might be more like it! 
Instrument takeoffs and landings are no pic-
nic — ask an, pilot — and this computer simu-
lation is certain to keep you on the edge of 
your seat. 
You begin with a full tank of gas and a 

flight plan that calls for a simple takeoff and 
landing — at least until you get the hang of it. 
Pay close attention to your instrument panel, 
especially the angle of ascent/bank indicator 
and air speed indicator—too steep a bank 
and your air speed will drop like a stone 
and so will your plane. 
It's about as close to the real thing as you 

can get this side of a runway; and once you 
get some flight time under your belt, the sky's 
the limit. You can use the program to fly a 
course against a map—even try your hand at 
acrobatic maneuvers! Fun for the whole fami-
ly. Order No. 0017R  $7.95. 

TRS-80 Utility II 
The second in a series of programs de-

signed to help the 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 routines. 
•CFETCH — After you have renumbered your 
programs using RENUM (see Utility I), you 
can use the 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 powerful program allows 
you to merge one or more machine-language 
programs with other machine-language pro-
grams or with a BASIC program. Merged pro-
grams can then be loaded with a single com-
mand. CWRITE also makes it possible for you 
to obtain a general checksum (impossible to 
do when CLOADing a BASIC program) and 
allows you to load programs in non-consecu-
tive locations within the memory. 
Order No. 0076R $7.95. 

Doodles and Displays ll 
• Doodle Pad— The keyboard of your TRS-80 
becomes a palette that lets you create your 
own masterpieces on the screen and store 
them on cassette for future unveiling. 
•Math Curves— Your computer will put more 
life into your child's geometry lessons as it 
plots and displays curves produced by six 
commonly used geometric formulas. 
•Random Pattern Display — Here's a program 
that lets your TRS-80 do the drawing all on its 
own. Those with itchy fingers can tamper 
with the program to produce a variety of 
visual effects. 

•Symmetrics — Remember the kaleidoscope 
you played with as a child? Symmetncs 

brings those same hypnotic patterns to the 
screen of your TRS-80. 
•Drawing — With almost 40 user commands 
that give you virtually limitless control over 
the display, Drawing is about the finest pro-
gram for computer art available today. The 

program also provides for storing up to five 
drawings in memory or on cassette for future 
revision or use. 
•Rug Patterns —Whether you're a craftsper-
son looking for some unusual patterns for 
rugs, afghans, tablecloths, or blankets—or 
just the sort who likes to sit back and be 
entertained — this never-ending stream of un-
usual patterns is sure to spark your imagina-

tion. Order No. 0042R  $7.95. 
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Model Rocket Analyzer and 
Pre-Flight Check 

Man does not live by computing alone. 
Maybe that's why adventuresome people 
everywhere are making model rocketry one of 
America's fastest-growing hobbies. If you're 
into model rocketry, check out this list of 
features, and see how Instant Software and 
your computer can put a little more zip into 
your other hobby. 
•Model Rocket Flight History Prediction — 
This handy program will compute the flight 
characteristics and performance for virtually 
any model rocket. Preprogrammed engine 
and body tube data covers Estes, Centuri, 
Flight Systems, A.V.I., Astroport, C.M.R., and 
Kopter products. If you prefer to build and fly 
rockets of your own design, the program will 
also utilize information supplied by you to 
estimate the performance of your individual 
creation. 
*Weather Forecaster — Before you launch 
your rocket, you'll need an accurate, up-to-
the-minute forecast of weather conditions in 
your area. With Weather Forecaster, just 
enter your present location, your region's 
average temperatures for the months of July 
and January, and the current barometric pres-
sure. Your TRS-80 will then compute the 
weather conditions for your area. 
Order No. 0024R $7.95. 



Ask for Instant Software at a computer store near you. 
Alabama 
Anderson Computers 
3156 University DI Huntsville 

The Computer Shack 
913 Shadyvievv Lane. Adamsville 

Computerland of Huntsville 
3020 University Dr . Huntsville 

Olensky Bros 
3763 Airport Blvd Mobile 

Arizona 
Millets TV 8 Radio 
621 East Broadway, Mesa 

Rasalem Electronics 
16610 Meadow Park Dr, Sun City 

California 
Amco Elect Supply 
635 E Arrow Hwy Azusa 

American Mercantile Co Inc 
2418 1st Ave S. Seattle 

Byte Shop of Fairfield 
87 Marina Center St , Suisun City 

Byte Shop of Mt View 
1415 West El Camino Real, Mt View 

Byte Shop of Sacramento 
6041 Greenback Ln . Citrus Heights 

Capital Computer Systems 
3396 El Camino Ave, Sacramento 

Computer Components of South Bay 
15818 Hawthorne Blvd . Lawndale 

Computer World 
6791 Westminster Ave, Westminster 

Computerland 
16720 S Hawthorne. Lawndale 

Computerland of San Francisco 
117 Fremont St, San Francisco 

Computerland of W LA 
6840 La Cienega Blvd . Englewood 

Hobby World 
19511 Business Ctr Dr., Unit 6 
Borthridge 

I C E House Inc 
398 North E St San Bernardino 

Microsun Computer Center 
2989 North Main St, Walnut Creek 

OpamplTechnical Books 
1033 N Sycamore Ave . Los Angeles 

Radio Shack Dealer 
8250 Mira Mesa Blvd . San Diego 

Santa Rosa Computer Center 
604 7th St, Santa Rosa 

Silver Spur Elect Comm 
13552 Central Ave. Chino 

The Computer Store 
820 Broadway Santa Monica 

Colorado 
Byte Shop 
3464 S Acoma St . Englewood 

The Computer Store 
2300 Welton St . Denver 

Connecticut 
American Business Computers 
1289 Gold Star Highway. Groton 

Bridgeport Computers Inc 
3876 Main St . Bridgeport 

Computer lab 
130 Jefferson. New London 

Customized Computer Systems 
120 Sherman Ave, New Haven 

The Computer Store 
43 South Main St , Windsor Locks 

D.C. 
The Program Store 
4200 Wisconsin Ave N W 
Washington, DC 

Florida 
AMF Electronics 
11146 N 30th St, Tampa 

Computer Center 
6578 Central Ave St Petersburg 

Computerland of Fl Lauderdale 
3963 N Federal Hwy. Ft Lauderdale 

Curtis Waters Enterprises 
236 Talbot Ave . Melbourne 

Heath Kit Electronic 
4705 W 16th Ave Center, Hialeah 

Sound Ideas 
2201-C NW 13th, Gainesville 

Ukatan Computer Store 
Airport Rd. Destin 

Georgia 
Atlanta Computer Mart 
Atlanta 

Computerland of Atlanta 
2423 Cobb Parkway, Smyrna 

Hawaii 
Computerland of Hawaii 
567 N Federal Hwy 

Radio Shack Ass Store 
1712 S King St. Honolulu 

Illinois 
Bloomington Normal Computer 
Works 
124 E Beaufort. Normal 

Computer Station 
3659 Nameoki Rd , Granite City 

Midwest Micro Computers, Inc 
708 S Main St.. Lombard 

Indiana 
Computer Center of South Bend 
51591 US 31 North, South Bend 

Iowa 
Memory Bank 
4128 Brady St Davenport 

Louisiana 
Computer Shoppe Inc 
3225 Danny Park, Suite 222. Metairie 

Maryland 
Computers, Etc 
13 A Allegheny Ave. Towson 

Jack Fives Electronics 
4608 Debilen Circle, Pikesviiie 

The Comm Center 
9624 Ft Meade Rd, Laurel 

Massachusetts 
Computer Packages Unlimited 
244 W Boylston St . West Boylston 

Lighthouse Computer Software 
14 Fall River Ave. Rehobath 

New England Electronics Co 
679 Highland Ave, Needham 

The Computer Store 
120 Cambridge St . Burlington 

Tufts Radio 8 Electronics 
206 Mystic Ave Medford 

Michigan 
Computerland of Grand Rapids 
2927 28th St S E Kentwood 

Computerland of Rochester 
301 S Livernois, Rochester 

Computerland of Southfield 
29673 Northwestern Hwy . Southfield 

Computer Mart 
560 W 14 Mile Rd . Clawson 

Hobby House 
1035 W Territorial Rd Battle Creek 

Minnesota 
Zim Computers 
5717 Xerxes Ave, N Brookfin Center 

Missouri 
Computervan. Inc 
51 Florissant Oaks Shopping Center, 
Florissant 

Consolidated Software 
16501 Greenwald Court. Belton 

Montana 
The Computer Store 
1216 16th St W 435. Billings 

Nebraska 
Omaha Computer Store 
4540 S 84th St . Omaha 

Nevada 
Century 23 
4566 Spring Mountain Rd Las Vegas 

Home Computers 
1775 Tropicana N2, Las Vegas 

New Hampshire 
Computerland of Nashua 
419 Amherst St , Nashua 

Radio Shack Ass Stores 
31 Raynes Ave . Portsmouth 

New Jersey 
Computer Encounter 
2 Nassau St , Princeton 

Radio Shack/J8J Electronic 
Mansfield Shopping Ctr 
RI 57 Allen Rd . Hackettstown 

The Computer Emporium 
Bldg 103. Avenues of Commerce 
2428 Route 38, Cherry Hill 

The Bargain Brothers 
Glen Roc Shopping Center 
216 Scotch Road, Trenton 

New Mexico 
South West Computer Center 
121 Wyatt Drive. Suite 7 Las Cruces 

New York 
Aristo Craft 
314 Fifth Ave. NYC 

Automatic Systems Developers 
Industry St , Poughkeepsie 

Computer Corner 
200 Hamilton Ave White Plains 

Computer Factory 
485 Lexington Ave . NYC 

Computer House, Inc 
721 Atlantic Ave. Rochester 

Comtek Electronics, Inc 
2666 Coney Island Ave 
Brooklyn 

Comtek Electronics, Inc 
Staten Island Mall 
Store 220A, Staten Island 

Ask for Instant Software at a computer store near you, 
software direct, or call Toll-Free 1-800-258-5473. 

Order 
Your Instant 
Software 
today! 

0 Master Charge 

or use 

Home Computer Center 
671 Monroe Ave. Rochester 

Key Electronics 
Schenectady 

Mr Computer 
Imp Plaza, Rte 9. Wappingers Falls 

The Computer Tree Inc 
409 Hooper Rd Endwell 

North Carolina 
Byte Shop of Raleigh 
1213 Hillsborough St Raleigh 

Ohio 
Astro Video Electronics 
504 E Main St. Lancaster 

Computerland 
1288 Som Rd, Mayfield Heights 

Computer Store of Toledo 
18 Hillwyck Dr, Toledo 

Forbees Microsystems Inc 
35 N Broad. Fairborn 

Heath Kit Co 
2500 Morst Rd , Columbus 

Micro-Mini Computer World 
74 Robinwood, Columbus 

21st Century Shop 
16 Convention Way, Cincinnati 

Oregon 
Computerland of Portland 
12020 S W Main St, Tigard 

Pennsylvania 
Artco Elect 
302 Wyoming Ave., Kingston 

Artco Elect 
Back Mountain Shop Ctr 
Shavertown 

Computerland of Harrisburg 
4644 Carlisle Pike. Mechanicsburg 

Erie Computer Co 
1253 West 8th St . Erie 

Personal Computer Corp 
Frazer Mall. Lancaster Ave , Frazer 

The Computer Workshop of 
Pittsburgh 
4170 William Penn Hwy., Murrysville 

Wes Fasnacht 
8 York Town Ave , West Chester 

South Carolina 
Seely Communications 
1084 Broad St . Sumter 

Tennessee 
Computerlab 
671 S Menden Hall Rd Memphis 

Texas 
Computercraft Inc 
3211 Fondren, Houston 

Computer Port 
926 N Collig. Arlington 

Houston Microcomputer Tech 
5313 Bissonet, Bell Aire 

Interactive Computers 
7620 Dashwood Rd Houston 

K A Elect 
9090 Stemmons Frwy Dallas 

Pan American Elect Inc 
1117 Conway. Mission 

Ram Micro Systems 
6353 Camp Bowie Blvd . Ft Worth 

Reb's Mail Order Electronics 
5439 Doliver. Houston 

Virginia 
Home Computer Center 
2927 Virginia Beach Blvd 
Virginia Beach 

Southside Radio Comm 
135 Pickwick Ave Colonial Heights 

Washington 
American Mercantile Co Inc 
2418 1st Ave S. Seattle 

Personal Computers 
S 104 Freya. Spokane 

Ye Old Computer Shop 
1301 G Washington, Richland 

West Virginia 
The Computer Corner Inc 
22 Beechurst Ave. Morgantown 

Wisconsin 
Byte Shop Of Milwaukee 
6019 West Layton Ave , Greenfield 

Wyoming 
Computer Concepts 
617 W 16th St . Cheyenne 

Guam 
The Fun Factory 
851 Marine Dr. Tamuming 

Canada 
Computerland of Winnipeg 
715 Portage Ave . Winnipeg Man 

Cornpumart 
411 Roosevelt Ave Ottawa Ontario 

Computer Mart Ltd 
1055 Yonge St . Suite 208 
Toronto, Ontario 

Galactia Computers 
103rd Ave. Edmonton, Alberta 

Micro Shack of W Canada 
333 Park Street. Regina. Sank 

Orthon Holdings Ltd 
12411 Stony Plain Road 
Edmonton, Alberta 

Total Computer Systems 
Ajax, Ontario 

West Germany 
Electronic Hobby Shop 
Kaiserstr 20. Bonn 

MicroShop Bodensee 
Markstr. 3. 7778 Markdorf 

Italy 
HOMIC s r I 
Piazza De Angell 1, Milano 

France 
Sideg 
45 Rue de la Chapelle. Paris 

Sivea s a 
20. Rue de Leningrad. Paris 

South Africa 
Eddie Talbert 
P 0 Box 745, Johannesburg 

Australia 
Computerware 
62 Paisley  Footscray VIC 

Deforest Software 
36 Glen Tower Drive 
Glen Waverly. VIC 

Softronics Micro Systems 
Lindlielcl 

Sure-Load Software 
P 0 Box 26. Weston. ACT 

the order form below to order your 
• A trademark of Tandy Corporation 

Name   

Address   

City   State   Zip   

0 Cho , IR  CI  M oney Order  0 VISA 

Card  No 

Signature 

Instant Software Inc. 

 Expiration date 

  Date   

Quantity Order No Unit Cost Total Cost 

Handling 81.00 

Peterborough, N H 03458 USA 
Total order 

Prices Valid in USA Only 



Lora Ennis WD8LPN 
214 Old Street 
Clio MI 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, white beard, 
Dave W8IFK looks and sounds like Santa. 

II C  anta's on television 
Jand wants to talk to 

you!" 
How could that be? 

Well, once again old Santa 
made an appearance for 
the kids at McLaren Hos-
pital in Flint, Michigan, to 
try to cheer up those who 
would be confined to the 
hospital over the holidays. 
Nothing unusual 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 hospitals for many, 
many years, and amateurs 
have been able to let the 
kids in other hospitals talk 
to Santa "way off at the 
North Pole" via amateur 
radio for more years than 
most of us can remember. 
But a year ago, McLaren 
Hospital, in Flint, apparent-
ly was one of the first 
hospitals in the nation to 
go one step further. It ini-
tiated 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 hospital 
who wished to tune in) 
could not only hear the old 
gent, but also could see 
him in living color as he 
replied to their questions 
and requests. 
"Operation Santa" for 

1978 began as WD8KQI 
(Dr. Dan Bonbrisco, D.0.) 
and a couple of other 
members of the Genesee 
County Amateur Radio 
Emergency Service let the 
kids at the Flint Osteopath-
ic Hospital talk with Santa 
via the 147.87/.27 Flint 
Hainer repeater. Mean-
while, Santa, also known as 
W8IFK, was across the 
street at McLaren Hospital 
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 
talked with the resident 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 
children there. Color bars 
were punched up, amateurs 
and hospital technicians 
made sure the TV sets in the 
pediatric sections were 
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tuned and working properly, 
and all the children who 
could walk or be moved 
were taken to the sun 
roo ms. 

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 180° in a very 
crowded photographic 
studio 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 

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 "Santa" 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 ex-
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 

Photo B. "Santa" (W8IFK) talks to the kids via his TR-22 
and the in-house color TV system while WA8IUS mans the 
camera. Note the second mike cord going under Santa's 
beard. 

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-
vessed —he had just 
broken both legs while ski-
ing While his injuries were 
not really serious, it was a 
bleak holiday season for 

that young fellow. 
After talkmg 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 leave 
to see what was actually 
happening Often they sur-
prised the nurses with the 
opportunity to talk with 
Santa (much to the delight 
of Santa!), and he would 
then proceed to identify 
them and talk with them, 
also to the delight of the 

Photo C. This is how Santa looked on the TV screen during 
a newscast which gave a little extra PR for amateur radio. 
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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 
arrived and filmed the 
scene in one of the sun 
rooms, so "Santa" had to 
get set again while a little 
newsreel footage was 
filmed. 
"Operation Santa" had 

been done several times in 
Flint in the past, but in 
1977, K8ZIS, medical 
photographer at McLaren 
Hospital, suggested that it 
be put on the newly-in-
stalled in-house TV system. 
Apparently, two other 
hospitals in other parts of 
the country also had the 
same 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, nurses, and doctors 
seem to enjoy watching the 
show as much as the kids 
themselves. It was not 
unusual to find sun rooms 
and wards all over the 
hospital crowded with 
patients, nurses, and in-
terns watching their local 
"Operation Santa" on their 
own TV channel. 
The Genesee County 

ARES provides emergency 
communications for the 
seven area hospitals as 
well as for a number of 
other groups. "Operation 
Santa" is hardly an emer-
gency, but it is one of those 
little public service events 
that brings pleasure to 
someone else while im-
proving our public rela-
tions. With the closed-
circuit TV system, amateur 
radio is even more visible 

Photo D. Santa's "memory" of the names of children was 
updated on this off-camera blackboard. 

than ever. 
Operators who took part 

in the 1978 "Operation 
Santa" in Flint were W8IFK 
(who makes a magnificent 
Santa, even without the 
bright red suit), K8ZIS 
(medical photographer at 
McLaren who originated 
the TV idea locally), 

W8UPV, WD8JCN, WD8KQI 
WA8IUS, K8XN, W8YCN, 
WD8LMP, WD8CCG, and 
WA8ZQM. The operation 
was sponsored by the 
Genesee County Amateur 
Radio Emergency Service, 
Inc., the Hainer Repeater 
Association, and McLaren 
Hospital.M 
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XMAS SPECIAL 
Complete terminal 

+ monitor 

$439.00 

Offer expires lanuary I St 

Stand Alone Video Terminal 

!"#$%&'() *+,-.'012456739::::=>? 
3RBODEFGHIJKLMNOPORSTUOCTa,r_ 
‘3bc.ief94jklmnopqrstuvw..yz<l>1 

SCT- 1 00 VIDEO BOARD 

111/2116UU M 4111111. 41 /78 

Full Kit $326 (includes 8C1 -100) 

• 64:16 lin• format with 128 di 
• Serial ASCII or BAUDOT with raukiple Baud rates 
• 11107 Assembled or 8187 Kit (Partial Kit 1/09) 

• Full cursor control with scrolling and paging 

• On board power supply 

• Serial interface RS232 or current loop 

• Purchase SCT-100 alone or complete terminal 

AXITEX CORP Charterell Drive 
Dallas, Texas 792-43(214) 

ORIN= BY Ph  Los  dipliwt 

Ge MITEX MORSE TRANSCEIVER 
MRS100 FEATURES: 
• Connects directly with any ASCII or Baudot 
Teletypeg/Terminal 

• Operates from 1 to 150 WPM with Auto-
Sync. 

• Displays WPM rate of copied signal plus 
FIFO buffer status. 

• Contains a built-in 80 Hz bandpass filter 
and sidetone oscillator. 
$295 Assembled I Tested • $225 Complete Kit • $45 Partial Kit 

Xmas Special 

Assembled $236. 

M I MI MIII ITNEW FROM XITEX...ABM-100  k 
Universal Converter ASCII • Baudot • Morse 
The ABM-100 is a universal code converter 
for translating between ASCII and Baudot. 
or between Morse and ASCII (or Baudot). 
Also used as a Tree speed converter. 
Assembled and tested the ABM will operate 
from a single *SV supply and sells for $129  
Write for complete details   

120 v•• Reader Service—see page 259 



Compare the size and strength of the boom 
to element clamps. See who offers the largest 
and heaviest duty. Which would you prefer? 

WILSON SYSTEMS, INC. presents 
the SYSTEM 36 

A trap loaded antenna that performs like a monobander! 

That's the characteristic of this six element three band beam. 

Through the use of wide spacing and interlacing of elements, 

the following is possible: three active elements on 20, three 

active elements on 15, and four active elements on 10 me-

ters. No need to run separate coax feed lines for each band, 

Band MHz   14-21-28 
Maximum power input  Legal limit 

Gain IdBd)   Up to 9 dB 
VSWR (s_D resonance . .   1.31 
Impedance   50 I2 
F/B ratio   20 dB or hem- , 

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 weather-proof 

seal against rain and dust. The special High-Q traps are the 

strongest available in the industry today. 

SP EC IF ICAT IONS 

Boom 10.D. x Length) . .  x 
No. of elements  6 
Longest element   282 / 
Turning radius   186" 
Maximum mast diameter. 2" 
Surface area   R 6 ml 

Wind loading @ 80 mph . .215 lbs. 

Maximum wind survival .  100 mph 
Feed method  Coaxial Balun 
Assembled weight (approx 53 lbs. 
Shipping weight (approx.) 62 lbs. 

Compare the SY-36 with others ... 

CALL 
FACTORY DIRECT 
1-800-634-6898 

BRAND 
CC 

.4— BRAND 
HG 

-1111111.1111111 -

= 11. =   
SYSTEMS 

Wilson Systems traps offer a larger diameter 
trap coil and a larger outside housing, 

giving excellent 0 and power capabilities. 

01011 WILSON 
SYSTEMS, INC. 

4286 S Polaris Ave , Las Vegas, Nevada 89103 

.•••• W33 

P..ces and soec,ficat.ons sobtect to change eothout not.ce 



WILSON SYSTEMS INC. MULTI-BANII ANTENNAS 

SYSTEM 33 
(FORMERLY SYSTEM THREE) 

Capable of handling the Legal Limit, the "SYSTEM 33" is the finest com-
pact tri-bander available to the amateur. 

Designed and produced by one of the world's largest antenna manufacturers, 
the traditional quality of workmanship and materials excells with the 

"SYSTEM 33". 

New boom-to-element mount consists of two 1/8" thick formed aluminum 
plates that will provide more clamping and holding strength to prevent ele-
ment misalignment. 

Superior clamping power is obtained with the use of a rugged 1/4" thick 
aluminum plate for boom to mast mounting. 

The use of large diameter High-Q traps in the "SYSTEM 33" makes it a high 
performing tri-bander and at a very economical price. 

A complete step-by-step illustrated instruction manual guides you to easy 
assembly and the lighweight antenna makes installation of the "SYSTEM 
33" quick and simple. 

The same quality traps are used in the SY33 that are used in the SY36. 

SPECIFICATIONS 
Band MHz   14-21-28 
Maximum power input   Legal limit 

Gain (dbd)   Up to 8 dB 
VSWR at resonance   1.3: 1 
Impedance   50 ohms 
F/B ratio   20 dB or better 

Boom (0.D. x length)   2" x 14'4" 

No. elements    3 
Longest element   27'4" 

CALL 
FACTORY DIRECT 
1-800-634-6898 

Turning radius   15'9" 
Maximum mast diameter. . .   2" 0.0. 
Surface area  5  7 sq. ft 

Wind loading at 80 mph . . . . 114 lbs. 
Assembled weight (approx.) . 37 lbs. 
Shipping weight (approx.). . . 42 lbs. 
Direct 52 ohm feed—no balun required 
maximum wind survival . . . . 100 mph 

WILSON 
SYSTEMS, INC. 

4286 S. Polaris Ave  Las Vegas Npsiadd 89103 

PliCel and specoficat.ons subtect to change wahout no w, 

Ps 

WV-1A 
4 BAND 

TRAP VERTICAL 
(10 - 40 METERS) 

No bandswitching 
necessary with this 
vertical. An excellent 
low cost DX antenna 
with an electrical quarter 
wavelength on each band 
and low angle radiation. 
Advanced design 
provides low SWR and 
exceptionally flat 
response across the full 
width of each band. 

Featured is the Wilson 
large diameter High-0 
traps which will maintain 
resonant points with 
varying temperatures and 
humidity. 

Easily assembled, the 

WV-1A is supplied with 
a hot dipped galvanized 
base mount bracket 
to attach to vent pipe or 
to a mast driven in the 
ground. 

Note: 
Radials are required for 
peak operation. 
(See GR-1 below). 

SPECIFICATIONS: 
• Self supporting—no guys 
required. 

• Input Impedance: 50 E2 
• Powerhandling capability: 
Legal Limit 
• Two High-Q Traps with 
large diamater coils 
• Low Angle Radiation 
• Omnidirectional 
performance 
• Taper Swaged Aluminum 
Tubing 
• Automatic Bandswitching 
• Mast Bracket furnished 
• SWR: 1.1:1 or less on all 
Bands 

GR-1 
The GR-1 is the complete 

ground radial kit for the WV-
1A. It consists of: 150' of 7/14 
stranded  copper  wire  and 
heavy duty egg insulators, in-
structions. The GA-1 will in-
crease the efficiency of the 
GA-1 by providing the correct 
counterpoise. 



THE ALL NEW 
5 ELEMENT 20 METER BEAM 

M520A 

At last, the antennas that you have been waiting for 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 latest in design 

principles utilizing some of the strongest materials available. Through the select use of the current production of aluminum 

and the new boom to element plates, the Wilson Systems' antennas will stay up when others are falling down due to heavy ice 
loading or strong winds. Note the following features: 
1. Taper Swaged Elements — The taper swaged elements provide strength where it counts and lowers the wind loading more 

efficiently than the conventional method of telescoping elements of different sizes. 
2. Mounting Plates — Element to Boom — The new formed aluminum plates provide the strongest method of mounting the 

elements to the boom that is available in the entire market today. No longer will the elements tilt out of line if a bird 
should land on one end of the element. 

a Mounting Plates — Boom to Mast — Rugged 
1/4" thick aluminum plates are used in 
combination with sturdy U-bolts and saddles 

for superior clamping power. 
4. Holes— There are no holes drilled in the el-
ements of the Wilson HF Monobanders. The 
careful attention given to the design has 
made it possible to eliminate this require-
ment as the use of holes adds an unneccess-
ary weak point to the antenna boom. 

With the Wilson Beta-match method, it is a "set 
it and forget it" process. You can now assemble 
the antenna on the ground, and using the guide-
lines from the detailed instruction manual, ad-
just the tuning of the Beta-match so that it will 
remain set when raised to the top of the tower. 

Wilson's Beta match offers 

maximum power transfer. 

SPECIFICATIONS 

The Wilson Beta-match offers the ability to ad-
just the terminating impedance that is far su-
perior to the other matching methods including 

the Gamma match and other Beta-matches. As 
this method of matching requires a balanced 
line it will be necessary to use a 1:1 balun, or 
RF choke, for the most efficient use of the HF 
Monobanders. 

The Wilson Monobanders are the perfect 
answer to the Ham who wants to stack an-
tennas for maximum utilization of space and 
gain. They offer the most economical 
method to have more antenna for less 
money with better gain and maximum 
strength. Order yours today and see why the 
serious DXers are running up that impressive 
score in contests and number of countries 
worked. 

Model 
11.4:: Gdalicln RFaitEilo RVS"naR :a. Impedance Matching Elements  ElementLongest  

Boom illonom Tgth  urning 11143.71 rifedirdr  MaAiamstum A'SiEd 
'''"Z ''''''' 

M520A 20 11.5 25 dB 500 KHz 1.1:1 50 St Beta 5 366" 2" 34'2%" 251" 8.9 227 2" 68 

M420A 20 10.0 25 dB 500 KHz 1.1:1 50 E2 Beta 4 366" 2" 26'0" 226" 7.6 189 2" 50 

M515A 15 12.0 25 dB 400 KHz 1.1:1 50 St Beta 5 25'3" 2" 260" 17'6" 4.2 107 2" 41 

M415A 15 10.0 25dB 400 KHz 1.1:1 50 1/ Beta 4 24'2'/," 2" 17'0" 14'11" 3.1 54 2" 25 

M510A 10 12.0 25 dB 1.5 MHz 1.1:1 50 E2 Beta 5 186" 2" 260" 160" 2.8 72 2" 36 

M410A 10 10.0 25 dB 1.5 MHz 1.1:1 50 11 Beta 4 18'3" 2" 1211" 11'3" 1.4 36 2" 20 

CALL 
FACTORY DIRECT 
1-800-634-6898 

Dab WILSON 
SYSTEMS, INC. 

4286 S. Pole., Ave., Las Vegas, Nevada 89103 
PrIcas and speed ic•uons subject to COS MO onthOot .4444 



New, Improved Wilson Towers 

Mounting the House Bracket 

Hinged Base Plate - Concrete 
Pad, Heavy Duty Winch 

The Hinged Base Plate allows 
tower to be tilted over for 
access to antenna and rotor 

from the ground. 

NEW IMPROVED 
FEATURE 

Heavier wall tubing 
greatly increases the 
stress capabilities 
over the older 

TT-45 and MT-61. 

FEATURES: 
• Maximum Height 45' (will handle 
12 sq. ft. at 38') @ 50 mph 
• 1200 lb. winch 
• Totally freestanding with proper base 
• Total Weight, 243 lbs. 

The TT-45A is a freestanding tower, ideal for in-
stallations where guys cannot be used. If the tower 
is not being supported against the house, the pro-
per base fixture accessory must be selected. 
(Requires 12"x12"x36" of concrete.) 

MT-61A 
FEATURES: 
• Is freestanding with use of proper base 
• Maximum Height is 61' (will handle 
12 sq. ft. at 53') @ 50 mph 

• 1200 lb. brake winch 
• 4200 lb. raising cable 
• Total Weight, 400 lbs. 
Recommended base accessory: RB-61A, 
FB-61A. 

The MT-61A is our largest and tallest freestanding 
tower. By using the RB-61A rotating base fixture 
the MT-61A is ideally suited for the SY33 or SY-
36. If you plan to mount the tower to your house, 
caution should be taken to make certain the eave 
is properly reinforced to handle the tower. If not, 
one of the base accessory fixtures should be used. 

(Requires 18"x 18"x48" concrete.) 

GENERAL FEATURES 
All towers use high strength heavy galvanized steel tubing that conforms to ASTM speci-
fications for years of maintenance-free service. The large diameters provide unexcelled 
strength. All welding is performed with state-of-the-art equipment. Top sections are 2" 
O.D. for proper antenna/rotor mounting. A 10' push-up mast is included in the top sec-
tion of each tower. Hinge-over base plates are standard with each tower. The high loads of 
today's antennas make Wilson crank-ups a logical choice. 

TILT-OVER BASES FOR TOWERS 
FIXED BASE 
The FB Series was designed to 
provide an economical method of 
moving the tower away from the 
house. It will support the tower in 
a completely free-standing vertical 
position, while also having the 
capabilities of tilting the tower 
over to provide an easy access to 
the antenna. The rotor mounts at 
the top of the tower in the con-
ventional manner, and will not ro-
tate the complete tower. (Re-
quires 3'xXx51/2 ' of concrete.) 

FB-45A... S 99.95 
FB-61A... 129.95 

ROTATING BASE 
The RB Series was designed for 
the Amateur who wants the add-
ed convenience of being able to 
work  on  the rotor from the 
ground position. This series of 
bases will give that ease plus ro-
tate the complete tower and an-
tenna system by the use of a 
heavy duty thrust bearing at the 
base of the tower mounting posi-
tion, while still being able to tilt 
the tower over when desiring to 
make changes on the antenna 
system.  (Requires  3'x3'x6'  of 
concrete.) 

WILSON 

RI3-45A ... S139.95 
RB-61A... 199.95 

4286 S. Polaris Avenue 
Las Vegas, Nevada 89103 

(702) 739-7401 
SYSTEMS, INC. Toll-Free Order Number 800-634-6898 

Tilting the tower over 
is a one-man task with 
the Wilson bases. 
(Shown above is 
the RB-61A.) 

(Rotor not included) 

Prices and specifications subiect to change without notice 



6 METER BEAMS 

8 elements W- I -D-E spaced on a L- O- N- O 37' boom .. . for those long hauls 
to JA and VK land! Choose 4, 6 or 8 elements to put you in the action on six 
meters. 

at 

2 METER BEAMS 

SPECIFICATIONS MODEL M68 MODE L M66 MODEL M64 

Band MHz 50 50 50 
Maximum Power Input 4 Kw 4 Kw 4 Kw 
Gain R1B1 13.5 13.0 10.0 
1 SWR at resonancel 1.1 1 1.1 1 1.1 1 
impedance 50 ohms 50 ohms 50 ohms 
F/13 Ratio (dB) 26 26 25 
Boom 10.13 a Length/ 2" to 1',5" 

x 3610" 
2" 0 258" 15" 0 11 6" 

No. Elements a 6 4 
Longest Element (Ft.) 
Turning Radius (Ft.) 190" 1310" 
Mast Diameter 1'4" 0.0. 
Boom Diameter 2- to 1'4" 0.0 2" 0.D. 1'4" 0.0. 
Su -face Area ISq. Ft ) 5.8 4.5 1.5 
Wind Loading (el 80 mph 145 112 37 
Assembled wght. Approx. 34 lbs. 26 lbs. 11 lbs 
Shipping wght. Approx. 39 lbs. 31 lbs. 13 lbs. 
Matching Method Gamma Gamma Gamma 

PRICE 584 95 $54 95 S2/ 95 

Wilson's new 2 meter series combines the ultimate in design and quality materials. These top performing 
beams feature 7, 9 or 11 aluminum elements held to the heavy walled boom with the exclusive molded 
Lexan® boom to element mounting. The four driven elements use Log Periodic design for broad band 
characteristics providing full 144-148 MHz coverage with less than 
1.2 to 1 VSWR across the band. Universal mounting is provided 
for vertical or horizontal polarization. 

SPECIFICATIONS M27 M29 M211 

Band MHz 144-148 MHz 144 148 MHz 144.148 MHz 
Gain IdBl 11 dB 13.7 dB 14.5 dB 
VSWR Less than 1.2:1 Less than 1.2 1 Less than 1 2 1 

across band across band across band 
Impedance 50 ohms balanced 50 ohms balanced 50 ohms balanced 
Number of Elements 7 9 11 
Boom 10 0 x Lengthl 1" 0.13. x 5'4"L. 1" 0.0. x 100 L. 1'4" 0.13.0 126" 
Longest Element 40" 40" 40" 
Surface Area (Sq Ft 1 .6 1.5 2.8 
Assembled wght APProc• 3.5 lbs. 5 lbs. 6 lbs. 
Shipping wght. Approx 6.5 lbs. 8 lbs. 9 lbs. 
Turning Radius 38" 64" 78" 

PRICI Stg.95 524 95 $29.95 

Fr 
II WILSON SYSTEMS, INC. - 4286 S. Polaris  FACTORY DIRECT  Toll-Free Order Number I 
1 Las Vegas, NV 89103 - (702) 739-7401 I I ORDER BLANK  1-800-634-6898 1 

WILSON SYSTEMS ANTENNAS  WILSON SYSTE MS TOWERS I 

Qty Model Description Shipping Price Qty. Model Description Shipping Price  I 

SY33 3 Ele. Tnbander for 10, 15, 20 Mtrs. UPS $139.95 TT-45A Freestanding 45' Tubular Tower TRUCK $249.95 I 

I 

SY36 6 Ele. Tnbander for 10, 15, 20 Mtrs. UPS 189.95 RB-45A Rotating Base for TT-45A w/tilt over feature TRUCK 13 9.9 5 I . 

WV-1A Trap Vertical for 10, 15, 20, 40 Mtrs UPS 44.95 FB-45A Fixed Base for TT-45A whilt over feature TRUCK I 99.95 

GR 1 Ground Radials for WV-1A UPS 9.95 MT-61A Freestanding 61' Tubular Tower TRUCK 449.95 

M 520A 5 Elements on 20 Mtrs. TRUCK 209.95 RB-61A Rotating Base for MT-61A w/tilt over feature TRUCK 199.95 

M-420A 4 Elements on 20 Mtrs. UPS 139.95 FB-61A Fixed Base for MT-61A witilt over feature TRUCK 129.95 

M-515A 5 Elements on 15 Mtrs. UPS 119.95 

On 
NOTE.. 

Coaxial and Rotor Cable, minimum order is 100 ft and in 50' mul ipies. 
Prices and specifications subject to change without notice. 

Ninety Day Limited Warranty, All Products FOB Las Vegas, Nevada 
PRICES EFFECTIVE NOV. 1, 1979 

Nevada Residents Add Sales Tax 

CO D.  El Check enclosed El  Charge to Visa lil  M/C El 

*  Expires 

M-415A 4 Elements on 15 Mtrs. UPS 79.95 

M-510A 5 Elements on 10 Mtrs. UPS 84 95 

M-410A 4 Elements on 10 Mtrs. UPS 64.95 

VVM.62A Mobile Antenna. 5/8 X on 2, 1/4 X on 6 UPS 19.95 

Ship 

Card 

Bank 

M.86 8 Elements on 6 Mtrs. UPS 84.95 

M.66A 6 Elements on 6 Mtrs. UPS 54 .95  

M.46 4 Elements on 6 Mtrs UPS 27.95 

M•112 11 Elements on 2 Mfrs. UPS 29.95 
*  Signature 

M-92 9 Elements on 2 Mtrs, UPS 24 95 

Print 
Phone 

M.72 7 Elements on 2 Mtrs. UPS 19 95 

ACCESSORIES 
Please 

HD 73 Alliance Heavy Duty Rotor UPS 109 95 Name 

RC-8C 8/C Rotor Cable UPS .12111 Street 

Mr  mu 

RG-8U RG-8U Foam•Ultra Flexible Coaxial 
Cable. 38 strand center conductor, 11 ti .itag UPS 

I= I= 
.21/f t. 
I= a =Fla   

City  State  Zip 

• Prices and specifications subtect to change without notice..   



A. A. Wicks W6SWZ 
30646 Rigger Road 
Agoura CA 91301 

Tools and Techniques for 
Wire-Wrapping 

an excerpt from 73's new book 

Editor's note: This article is an excerpt from 73's new book, Tools and Techniques for Electronics, by A. A. Wicks W6SWZ. The book is a 
comprehensive guide to construction practices, from soldering to PC boards to metalworking. It's available from 73's Radio Bookshop, 
Peterborough NH 03458. The price is $4.95 (plus $1.00 for shipping and handling). 

As experimenters and 
hobbyists become 

more and more involved in 
integrated circuitry and 
equipment that utilizes 
these and other miniature 
devices, a technique that 
has been used in industry 
for many years becomes 
attractive to use. Although 
originally developed in the 

No. of turns 

Reference edge 

6 

5 

4 

3 

2 

early 1950s, a solderless in-
terconnection technique 
known as wire-wrapping did 
not immediately gain 
popularity within industry 
until automatic and semi-
automatic wire-wrapping 
equipment, for the most 
part using programmed 
tape equipment, provided a 
low-cost, rapid method of 

Wirepost or terminal 

Bare wire 

Insulated wire 

Top view 

Fig. 1. Wire-wrapped terminal and references. 

making thousands of these 
solderless connections on 
the "back panel" of compo-
nent boards. 
A wire-wrapped con-

nection is shown in Fig. 1. 
It is exactly that—a wire, 
"wrapped" around a ter-
minal post several turns, 
which provides an ab-
solute metal-to-metal, 
gastight connection. At 
first, these connections 
were made by using a 
hand-operated tool. Then, 
speed was gained by driv-
ing this tool with an elec-
tric motor in the form of a 
"gun" in which the tool 
was inserted and locked. 
This technique continued 
to be used industrially, 
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-
erator inserted a pre-cut 
and pre-stripped length 

of wire in the tool, 
lowered it over the wire 
terminal post, made the 
wrap, then allowed the 
tool to move to its next 
location. This technique 
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 
prototype production, 
but, as is obvious, proto-
types do not warrant the 
expense of specialized 
programmed equipment 
worth tens of thousands 
of dollars. 
Therefore, back in the 

lab, engineers and techni-
cians continue to use hand 
wire-wrapping tools, both 
manual and electric. And it 
is to this level, the proto-
type level, that we, as expe-
rimenters and hobby work-
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ers, direct our interest. 

The techniques of wire-
wrapping are especially de-
sirable in place of printed 
circuit boards (frequently 
called "cards"), when only 
one unit is to be produced. 
Printed circuit layout and 
preparation for one assem-
bly, although creative fun 
and very effective, is more 
work than enjoyment in 
many instances, especially 
for the person anxious to 
have a circuit completed 
and ready for operation 
quickly. (A combination of 
printed circuit and wire-
wrapping will be discussed 
later in this section.) 

The information pro-
vided here is directed for 
the most part to those 
who have never per-
formed wire-wrapping. A 
person already involved 
in this type of construc-
tion is usually extremely 
enthusiastic about its 
time-saving and "second-
chance" possibilities (a 
printed circuit is very dif-
ficult to change, once 
etched). Before proceeding, 
we should mention some of 
the terms of wire-wrapping 
and what they mean, so 
that you may discuss the 
equipment and tools with 
your supplier. 

First of all, there are 
two styles of wire-wrap-
ping in use, as far as 
serially-connected ter-
minals are concerned. 
One "daisy chain" is 
shown in Fig. 2(a). "Level-
ordered" is shown in Fig. 
2(b). Daisy-chain wiring is 
not recommended, as a 
moment of study will 
show that if you wish to 
change the wiring on two 
terminal posts (or wire-
wrapping terminals) that 
have been daisy-chained, 
you may have to remove 
six wires (the maximum 
number of wire levels be-
ing three), whereas with 
level-ordered wiring, four 
would be maximum. 

Wires placed on posts 
by level order are iden-

poommilt  

tified as levels 1, 2 and 3, 
with level 1 being the wire 
nearest the component 
board (Fig. 3). 

Ordering of Wiring 

Although not absolute-
ly essential, especially on 
a smaller project, it may 
be desirable to "order" 
your wiring prior to com-
mencing the actual job. 
That is, you must con-
sider that certain wires 
will go on level 1, certain 
others on level 2, and so 
on. The only real reason 
for this, of course, is for 
later corrections, mod-
ifications, and additions. 
With all three levels full, 
and density wiring, it is of 
immense help to know 
that the wire you wish to 
remove is on "terminal 
post 6, IC23, level 2," for 
instance.  This  infor-
mation can be part of 
your "wire list" prepared 
directly from the circuit 
diagram. If you have a 
good wire list, you can 
rapidly wire a back panel 
using wire-wrapping tech-
niques, without reference 
to the schematic. In fact, 
electronics laboratories 
have persons skilled in wire-

 !In 

trier  

Photo A. Low-cost manual and electric wire-wrapping tools. 

,4, 

DAISY CHAIN 

I8 I 

LEVEL-ORDERED 

(WRAPPING LEFT TO RIGHT) 

Fig. 2. Daisy-chain and level-ordered wiring. 

wrapping, but unskilled in 
electronics, doing this con-
stantly. 

Wire-listing 

Whether or not you 
level order your wires, do 
plan on wire-listing your 
connections as mentioned 
above when wiring complex 
circuitry. Make up a wire-
list table, as shown in Fig. 4, 
and, working from the 
schematic, such as that 
shown in the figure, draw 
a line through the sche-
matic as you enter the in-
formation on the wire list. 

LEVEL 3 

LEVEL 2 

LEVEL I 

CIRCUIT BOARD 

SURFACE 

Fig. 3. Level orders of wire-
wrapping. 

Check this over, and your 
chances of wiring error 
are minimal. If you do 
mis-wire, locating your er-
ror is done quickly. 

127 



.5 •5 

Component Reference From  To  Remarks 
U1  U1-9  + 5 Vss 

U1-9  U1-14 
U1-9  .1  .1 uF to gnd 
U1-10 150 pF 150 pF to U1-11 
U1-3  G  Chain 
U1-4  G  Chain 
U1-7  G  Chain 

U2 
U1-6 
U2-5 
U2-5 

U2-1 
+ 5 
.1  .1 uF to gnd 
etc. 

Fig. 4. Typical wire-list table 

WIREPOST (MAY EXTEND IF DESIGNED 
FOR 3-LEVEL WIRING) 

--- CONDUCTOR 

INSULATION COMPLETE TURN CONTACTS 
ALL FOUR POINTS OF 
WIRE POST 

Fig. 5. Turns application to wirepost. 

,_..- 0  „N W R: TIA,,NKEGS OFF IN DIRECTION 

WIRE TAKING OFF IN OPPOSITE 
DIRECTION TO WINDING 

PREFERRED  NON -PREFERRED 

Fig. 6. Preferred way for wire to leave post. 

WINDINGS OVERWRAPPED 
(JUMBLED) 

WINDINGS OVERSPACED 

TAIL NOT TO EXCEED 
.050 INCH 

Wire Application 

Using  conventional 
wire-wrapping  tools, 
whether  electric  or 
manual, is the same, as 
far as the wiring on the 
post is concerned. We 
say "conventional," be-
cause later on we are go-
ing to describe some 
newer tools 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 

Fig. 7. Three types of unsat-  wire turns should be six 
is factory wraps.  of bare wire (plus two 

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 AWG (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 re-
moved, wire is structural-
ly 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 such 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, 

choke 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 possible, 

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 should 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  wire-wrapping 
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 
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wire, e.g., no. 22-24, 24-26. 
A sleeve, customarily used, 
is insulated and protects ad-
jacent terminals. The bit 
rotates within the sleeve. 
Photo A shows several wire-
wrapping tools. 

A tool for manual oper-
ation is known generically 
as a wire-wrapping tool— 
sometimes as a hand-wrap-
ping tool. A number of 
trade names are in use. We 
also have "unwrapping" 
tools, discussed later. 

The basic tool is com-
posed of a handle, as a 
screwdriver has, and a nar-
row cylinder about two 
inches long. The operating 
end is approximately .070 
inch (1.8 mm) in diameter to 
permit easy working be-
tween terminal posts. These 
tools are usually made of 
metal, although one manu-
facturer produces a low-
cost tool made with fiber-
glass filled nylon. A tool 
manufactured by Vector 
Electronic Company, Syl-
mar, California, uses a 
hardened beryllium copper 
bit, and can easily wrap 
multilevels. This particular 
tool will accept no. 26 
through 30 gauge wire, and 
has the unique capability of 
accepting  bare  wire 
through the top end for 
continuous wiring. 

The bit end of the tool ac-
cepts the bared end of insu-
lated wire or the end of un-
insulated wire. The princi-
ple of 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-
tronic Company, Inc., is 
used here for illustration. 
The wire to be inserted 

should be held 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. 
Holding the tool horizon-

tally, or with the tip 
elevated slightly, insert the 

wire end into the tunnel. If 
the position of the wire 
probe hole has been noted, 
there should be no prob-
lem. But if you have inad-
vertently inserted the wire 
into the wirepost hole, the 
wire will not enter as far as 
your thumbnail holding the 
wire. Therefore, remove the 
wire and try again. Once it 
is inserted correctly, re-
move the wire about half of 
its length, bend it slightly 
and reinsert it. This will 
hold it securely. Now, re-
leasing the wire, bend it at 
90° at the tip. 

Place the tool down over 
the wire-wrap post, and 
route the other end of the 
wire toward the next ter-
minal post to be wrapped. 
Hold the loose end of the 
wire to the board with a 
firm but soft tool (an align-
ment tool is good for this, or 
a small screwdriver with a 
piece of heatshrink tubing 
on the end), make one 
clockwise turn using no 
downward pressure. Con-
tinue, using slight down-
ward pressure, for the full 
number of turns. If the 
amount 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 result. 

Wires may be stripped as 
you wire, using standard 
wire-stripping tools (they 
must be for the small wire 
sizes used, of course), or 
you may strip ahead of 
time. Considering the rela-
tively minor cost involved, 
this rather irksome task 
may be avoided by pur-
chasing your wire pre-cut 
and pre-stripped. The Cam-
bridge Therm ionic Corpora-
tion (Cambion®), for in-
stance, supplies kits of 25 
pieces each of 1.5-, 2.5-, 5.0-, 
and 7.0-inch (3.81-, 6.35-, 
12.7-, and 17.78-cm) no. 30 
AWG kynar-insulated wire. 
Each length is stripped one 
inch (2.54 cm) on each end. 
Unwrapping may be 

Photo B. Typical wire-wrapped circuit board. This board is 
of "universal type" with printed circuitry on opposite side. 

done by carefully gripping 
the wire with needlenose 
pliers and unwinding the 
spiral. But this is tedious 
and time-consuming 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 place the tool over the 
post, press it down slightly, 
and turn it counterclock-
wise. As previously men-
tioned and again empha-
sized—discard the wire. 
One rather innovative 

approach to prototype 
wire-wrapping has been 
made by Vector. The tool 
used for this purpose is the 
Model P180, and has been 
designated "Slit-n-Wrap." 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 purchase if you 
desire. 
The wire normally used 

for this tool is no. 28 AWG, 
nylon-polyurethane insu-
lated, but it is also possible 
to wrap using standard no. 

WIRE 
TUNNEL 

WIRE TUNNEL 
PROBE HOLE 

WRAP POST HOLE 

ENLARGED 
VIEW OF TIP 

Fig. 8. Wire-wrap (Vector). 

28 or no. 30 gauge pre-
stripped and pre-cut wire. 
The wire may be obtained 
in clear, red, green, or 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 connections, each 
contact being approx-
imately 0.003 Ohms. The 
secret to the success of this 
tool is in the removal of 
insulation from the wire as 
it passes over a narrow 
sharp edge in the bit. As the 
tool is rotated, the wire rolls 
along a path from this sharp 
edge to the wire post, which 
further opens the slit in the 

129 



0: 

: ::; ;: 6 t 4 00 (0 401e0 0144•400 
: : 0 . I :. :0Irire W oo, • I re: 
I 00440  • 0 m a •0 1:1 00 
• 61::: 626: : Po .   ree l ::  011,0* 
. 0 401 440•0.' 0*   • 0 
• • rirrie 0 • *ore ******* 
.44 rare•***** 4000eite.••• ..* • serer* ****** 0 * Ore m .* •10040 0 1 10•460040•0 
• •  •forli  000 ***** 00 

0:004*•el•0,0040•11* • 
• r# • 460•000,40 

*. • •111••••• •••••••• ••11. • 
• ID  • 1)14) 1) iib il i i • • • • • 

04111 ft • e w 4  •  • •  •  0 0  • •  •  0  •  0  . 4*. 
  • •••••••••••. 

1.1::.  A   
  4). oilo 414••••••• ***** ****4041 4114.0101•1***04, r•  di 

orro wer•1004000 0 •••••  lore 
00#44***40, ****** ii044 m ole.* o r,  • 4  • 
4000.4 100,..000  re,  *seer 0 ow  • 
,4014•••• 0000004  4140   : 4 66  4 

• ,o eirso0000 
.  /00* o re 

• 0***4,0  4,01 
1 :444410000 ::00 ::0 • 110•4.40 1  0 

4•0,0041#  els  6.::: 
• ••a••••///: ri: eiedoorr  Q41  i.... 
,0 • • #46.4.4.0••• *****   

40400  AO  00  •  000   

'4 N li nli . 0: 1 :  P . M : .   

't444 :i :. :!:  l iii i ni   
00v0 0.010!! :1:   4.44  ****** 0 
004400440i  vO lii  4 
0004 0440  44*  *40 
$00•• 00* 
SO*• 44i1: 201!1::  000400* 

H 1*4 00044 4 
04 00 • 41000 4 

40 + 
4  :1144  11!::41 1.2i  SO: 
! 4, 0104000,1000011 

11:  

*• as**, 000406 
• 0400r0 ro w 

0000•000*4 40•0•04* • • 

:::::::1::: :•i n: :I: 0 4 

Photo C. Universal perforated board with end connectors 
(PLUGBOARD by Vector). 

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 cir-
cuit path is reached. 

Circuit Boards for Wire-
wrapping 
You may design and 

make your own PCB that 
will permit you to use wire 

wrapping techniques. You 
may purchase "universal" 
PCBs (Photo B) that allow 
complete flexibility of de-
sign using wire-wrapping. 
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 boards have an 
overall grid of 0.042-inch-
diameter (1.1-mm) holes on 
0.1-inch (2.5-mm) centers, 
and use tinned interleaved 
buses. Any one 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 

Fault 
Spiral or spread out wraps 

Overlapping (jumble) turns 

End tail too long 

Insufficient turns 

Excessive turns 

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 
fully into bit 

Too much insulation stripped 

Table 1. Wire-wrapping problem guide. 

Fig. 9. Cross-section of "Slit-n-Wrap" connection (Vector). 

advantage of wire-wrap-
ping shortcuts (or, the cir-
cuit paths may suffice). 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, transistors 
(all cases), and other com-
ponents. 
At least 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 

copper etching paths ex-
cept possibly as an edge 
connection. 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 0.042-inch holes on 
0.1-inch 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.• 
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Alexander MacLean WA2SUT/NNMIZVB 
18 Indian Spring Trail 
Denville NJ 07834 

Working with Transistors 
useful knowledge begins 

where gobbledygook ends 

Author's Note: This article was about to be sent in to 73 when an excellent article, "73 Reveals Bias," by Carl C. Drumeller W5JJ, ap-
peared in the September, 1978, issue of 73, p. 136. 
He used a method very similar to mine to determine transistor component values. There are differences in our approaches, though, 

and this article also covers material which he did not present. So, after talking with 73, it was decided to go ahead with this one, too. 
I recommend that you compare the two approaches to the problem and particularly note the different choices we each made in cir-

cuitry as well as the similar pragmatic answers. 

ome years ago, I was 
able to take the Navy's 

"two-pound" course in 
basic electronics. It starts 
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 part of the 
course with a high score. I 
also came away with one 

Fig. 1. Basic transistor volt-
age amplifier. 

other important piece of 
information: I still didn't 
know anything about tran-
sistors. 

This was not the fault of 
the course or my lack of 
application. The informa-
tion was centered on hav-
ing total control of specifi-
cations and technical infor-
mation on the devices be-
ing used. 

Out in the real world, the 
slide-rule approach simply 
would not work at all. I 
never could get all the info 
needed to work the for-
mulas, and I still did not 
have a firm grasp of what I 
was trying to do. 

Contrast the almost reli-
gious devotion to the sl ide-
rule approach to transis-
tors with the usual way one 
learned about tubes, as I 
was introduced: Here is a 

tube (a type 30). It has a 
filament, a grid, and a 
plate. You connect three 
volts and a rheostat to the 
filament, like this, and the 
B battery to the plate cir-
cuit and one side of the 
filament, like this. Now, 
here's how you hook it up 
to make a radio (a one-tube 
regenerative set). Don't 
hook up the B battery 
backwards and don't con-
nect the B battery to both 
sides of the filament or 
you'll burn it out. 
That and a book of old 

tube circuits was about it 
as far as the theory was 
concerned. Then I was in 
business. The time re-
quired from start to fin-
ished product was the bet-
ter part of an afternoon. If 
there was such a thing as 
the electron theory, param-
eters, and other assorted 
drivel, it was not men-

tioned and was not missed 
for some years. 
A slight amount of re-

flection should yield the 
following: The 30 took two 
voltages. A transistor only 
takes one. Therefore, a 
transistor should be easier 
to work with than a tube. 
Why isn't it? 
Basically the problem is 

gobbledygook—too many 
words got in the way. The 
transistor had to be sold as 
something new and differ-
ent and an entire mythol-
ogy was created to obscure 
everything about the tran-
sistor. You can hardly 
make head or tail of the lit-
tle beasties. The nice thing 
to remember about tran-
sistor mythology is that 
most of it is bunk. What's 
needed is some how-do-
you-use-it information and 
this is much easier to get 
than is commonly thought. 
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First of all, we need 
some parameters. What's a 
parameter? That's a catch-
all phrase to cover all of 
the operating conditions of 
your pampered little tran-
sistor. 
Tubes have parameters, 

too, only they don't know 
it. They have a maximum 
voltage for the filament, 
one for the plate, voltage 
limits between other ele-
ments, a maximum current, 
maximum signal input, etc. 
With tubes, it's no big deal, 
but with a transistor, every-
thing gets a fancy title. 
Let's try and isolate what 
we need from the rest. 
Transistors can work 

with one voltage. This is 
the supply voltage. It has a 
maximum value which the 
device can take. As with 
any device, but particular-
ly with a transistor, you 
don't even want to come 
close to this. Figure a 
design maximum of 12 to 
18 volts for most uses. The 
maximum rating is usually 
more. They also have a 
maximum current rating 
just like a tube does, but in-
stead of the plate glowing 
cherry red and giving you a 
chance to shut it off, tran-
sistors go pffft the first 
time. Dead transistors are 
nature's way of telling you 
not to do that again. 
While there are a myriad 

of transistor parameters 
available, the only other 
one that you need to know 
right now is the maximum 
voltage which can be ap-
plied between various ele-
ments. The next biggest 
cause of a terminal pffft, 
after too much collector 
current, is too high of a 
signal being applied to the 
base or emitter junctions. 
Too much signal will blow 
them. In time, you may 
want more parameters to 
play with, but those are 
enough for the cut-and-try 
experimenter. 
There are reams of equa-

tions for determining all 
the resistance values in a 
simple transistor amplifier 
circuit. Since you probably 

won't have the information 
you need for them, there 
has to be another way. At 
least this is what I thought 
after sitting and staring at 
my collection of unknown 
transistors. I had come 
through the course in fine 
shape but I sat there with-
out the faintest idea of 
what to do. A few basics 
came to me. I had little in-
formation, my transistors 
were unknown, and what 
was the worst thing that 
could happen? I could 
blow out a nickel tran-
sistor. That's not too bad 
for some experience. But, 
as I worked on just how to 
do it, some of the course 
material trickled through 
to the top. 
It is these cut-and-try 

basics which I will try to 
present as an organized ap-
proach to starting to ex-
periment with transistors. 
Transistors are of two 

main types, PNP and NPN. 
This refers to the polarity 
of the internal material. 
This is theory, but there are 
theoretical and pragmatic 
considerations which are 
important about this. 
In many of the older 

types you might work with, 
the NPN version of an iden-
tical PNP type might have 
a higher frequency range 
than the PNP transistor. 
This might be important in 
some circuits. Also, the 
polarity of the device 
determines how the polari-
ty of the supply hooks up. 
The NPN is the one which 
hooks up with the same 
polarity that you are used 
to with tubes. 
The B+ goes to the col-

lector (plate) and the minus 
goes to the emitter (cath-
ode). This makes it easy to 
get it right. Also, a prag-
matic effect which I no-
ticed was that, in many 
cases, the identical circuit 
was far more stable using 
an NPN rather than a PNP. 
There is one mechanical 
disadvantage to working 
with NPN power transis-
tors; this is heat sinking. 
Here the voltage polarity 

works against you. It's nice 
to be able to work with the 
same voltage polarity as 
with tubes, but you pay for 
it when compared to the 
PNP. 
With a PNP, the collec-

tor gets the minus voltage. 
With most power types, the 
collector is also connected 
directly to the case. With a 
PNP transistor, you can 
then mount the transistor 
directly on the chassis and 
also make the chassis be 
ground for your supply. A 
heat sink may or may not 
be needed, too, but it also 
can be grounded to the 
chassis directly. 
With an NPN, you can't 

just do this. The usual 
method is either to use a 
transistor mounting kit 
with a mica washer and in-
sulated hardware so that 
the transistor can still be 
mounted to the chassis, or 
to insulate the heat sink 
from the chassis. 
I never was too happy 

with the washer method, 
and prefer the separate 
heat sink, but there is still a 
disadvantage to this: There 
then becomes a voltage 
difference between the 
chassis and the heat sink or 
transistor which might be a 
safety hazard. The best bet 
here is to shield the heat 
sink so that direct contact 
with it is avoided. You can 
connect the transistor di-
rectly to the chassis if you 
make your plus voltage the 
one which is grounded and 
leave the minus floating. If 
there is an internal supply 
for the unit, this is not hard 
to do. However, it is con-
fusing, to say the least, and 
if there is other equipment 
connected to the unit, you 
may have conflict between 
various ground connec-
tions and power supplies. 
For most breadboard 

use, I just used the tran-
sistor mounted on a big 
heat sink by itself. Connec-
tions were made by sloppy 
clip lead, anyway, so the 
problem of mounting the 
transistor in equipment 
never came up. It worked 

for test purposes. If I 
wanted to produce a fin-
ished circuit, I would go for 
the insulated heat sink and 
shield it mechanically so 
that there would be no 
shock hazard. 
There may be times 

when a special purpose 
needs a PNP transistor, but 
for starting out and most 
uses, divide your transis-
tors first by NPN and PNP. 
Then put the PNP transis-
tors away where you will 
not be tempted to use 
them. The remaining NPN 
types can be roughly divid-
ed into three important 
main categories. These cat-
egories reflect both a basic 
application and a rough 
measurement of their 
power-handling abilities. 
The three categories are: 
small signal—up to 10 mA 
of current, general pur-
pose-10 to 100 mA, and 
power types-100 mA and 
up. 
This disregards the dis-

tinction between audio, rf, 
switching, or other special-
purpose types. It does, 
though, give a rough guide 
for immediate application 
and to introduce a way of 
thinking. Your two basic 
immediate needs are to see 
that the device does not 
have its ratings exceeded, 
and to see that it is not 
overdriven. 
To start with a mostly-

unknown transistor, as-
sume that it is a small-
signal type. By the way, 
many large-signal or high-
er-power devices can also 
be used for small-signal 
use, and do a very good 
job. The basic transistor 
amplifier circuit is usually 

Fig. 2. Complete textbook 
circuit. 
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a small-signal application, 
both in audio and rf. It 
makes an ideal place to 
start. 
Some equipment will be 

needed for experimenta-
tion. Besides the usual 
transistor hardware and 
parts, you will want an 
oscilloscope, a VOM, a re-
sistance substitution box 
or handful of potentiom-
eters or resistors, and a 
signal source. 
Start with a microphone. 

It's safe. An FM tuner or 
audio signal generator 
would also be nice for fur-
ther testing. An adjustable 
amplitude is highly desir-
able. The simple one-stage 
small-signal 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 really helped. 
The basic circuit is shown 
in Fig. 1. R1 and R2 are the 
two key resistance values 
in the circuit. They will 
have to be arrived at ex-
perimentally but it is quite 
easy to do once you get the 
hang of it. The important 
thing is the safety of the 
device. Protecting the tran-
sistor is what takes up your 
time at the start and makes 
it seem a little clumsy to 
do. 
According to theory, a 

class A transistor amplifier 
will draw half its allowable 
current at rest (no signal). 
The output signal goes 
above and below the mid-
point. This gives us two 
assumptions. The first is 
that we are using a small-
signal device (even if we 
are not). This also means 
that we are limited to 10 
mA. 
Our first practical calcu-

Fig. 3. Transistor volume 
control. 

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 value 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 value, but a 
working load resistance to 
start with which will pro-
tect the device. 
In most cases, the actual 

value for best results will 
probably be much higher 
—similar to a triode tube 
voltage amplifier which 
usually has quite a high 
load resistance. However, 
start with the value derived 
in that manner. Hook up 
your VOM to measure the 
actual current at the col-
lector. At this point, with 
one resistor, there should 
be no current. Without 
some form of bias to the 
base, the transistor should 
be cut off and no current 
should flow. 
Now, take your resis-

tance substitution box and, 
starting with the highest 
value at R2, click your way 
down until the transistor 
just starts to draw some 
current. At this point, there 
should be some indication 
that the circuit is function-
ing. Use your mike and a 
sensitive range on your 
scope, and watch the 
waveform. I also used the 
output from an FM tuner. 
Even at these low levels, I 
got an indication of circuit 
function and could see ob-
vious distortion or clip-
ping. The circuit should 
work, but not too well. 
Here is where the fun 
starts. 
Replace the substitution 

box with a fixed value at 
R2. Put the substitution 
box in place of the fixed 
value 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-

ing a few clicks in the other 
direction, but watch the 
meter. When you get better 
results, replace the box 
with the appropriate fixed 
value and go back to R2 
with the substitution box 
and see what effect chang-
ing that will have. A simple 
circuit like this should 
have quite a range of prac-
tical values over which it 
will work. It should only 
take a few back and forth 
trips to make an optimum 
choice. 
At this point, you have a 

working amplifier. Usually 
there are a few more resis-
tors which get put in the 
circuit for stability or other 
reasons. These get put in 
last. They are shown in Fig. 
2. R3 is not critical. There is 
a simple formula for doing 
it by math: R3 is usually 
about') /10 the value of R2. 
R2 and R3 act as a voltage 
divider and also help to 
tame the base-emitter cir-
cuit by providing a load to 
help limit current flow in 
the circuit. 
When you have the basic 

circuit going, just hook up 
the substitution box and 
see what effect different 
values of R3 have to the ac-
tual signal. Start high, and 
as you click down, the sig-
nal will begin to be atten-
uated by the resistance. At 
that point, or a little lower, 
is the point at which you 
want to stop. 
R4 is another matter. It is 

something like a cathode 
resistor but it doesn't work 
the same way. It also has a 
stabilizing effect on the 
transistor circuit, and helps 
limit the current of the 
stage. It also may have the 
effect of permitting a 
wider range of input signal 
without distortion. That 
doesn't mean you can ex-
ceed the element-to-ele-
ment rating, but, as with 
tubes, the added bias can 
place the signal on a more-
favorable part of the cur-
rent curve. 
Use your scope and a 

variable input. The values 
are quite similar to the 

tube values, several hun-
dred Ohms, with 1000 and 
2200 Ohms used quite 
commonly. Watch the 
scope and see at what 
point your signal starts to 
distort or clip. Put in the 
resistor and see what effect 
the values have on the sig-
nal. If there is an improve-
ment, increase the signal to 
get the distortion again. 
Try different values and 
see what that does. You 
may want to go back and 
try some new values for R1 
and R2 at this point, too. 
However, R4 will probably 
be a minor factor in the 
overall amplifier circuit. 
As with vacuum-tube 

cathode resistors, the emit-
ter resistor is usually by-
passed. This is a husky 
electrolytic often in the 
same range as those used 
with a tube. 20 uF on up to 
a few hundred uF are com-
mon values. When the re-
sistor is not bypassed, it 
also has some degenera-
tive effect. The output will 
be less, but you will also 
get the stabilizing effect of 
an emitter which is not by-
passed. You can see the dif-
ference on the scope as 
you try different resistance 
values or bypassing. Just 
play around with a few 
electrolytic values and 
watch what happens. 
The main killer of tran-

sistor circuits is heat. They 
have the habit of drawing 
more current as they warm, 
which makes them warmer 
and they draw even more 
current, and pffft. If you 
work well within the rat-
ings, you should have little 
trouble. Most devices are 
run too close to what they 
can handle. 
The only other thing is to 

keep it from becoming ex-
ternally heated. Don't put 
the transistors right over 
the power transformer. Al-
low room for ventilation. If 
you avoid extremes of both 
heat and cold, you should 
get reliable results with 
this circuit. The only way 
to assure operation at tem-
perature extremes is to test 
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your circuit at the temper-
ature extremes which you 
will normally encounter. 
Use husky transistors and 
parts and derate them for 
extremes. With care, this 
should not be any great 
problem. 
Input and output cir-

cuits provide little problem 
with this stage. Capacitor 
coupling is easy and com-
mon with such a circuit. 
The value is not critical. 10 
uF, or so, is a common 
value. 
The real stinker is the 

volume control. You can't 
just hook up an audio-
taper pot in place of R3. 
When you turned it down, 
it would become a dead 
short across the emitter-
base junction. A circuit 
such as that shown in Fig. 3 
will do the job. A few extra 
parts are quite cheap at 
transistor power levels. 
You can use one or two 

stages which are similar for 
an audio amplifier, de-
pending on how much am-
plification is needed. The 
output will be high imped-
ance and will drive a high-
impedance pair of head-
phones with sufficient 
volume. More stages can 
lead to troubles such as 
feedback or motorboating. 
There are two things at 
work here. The higher gain 
of cascade stages is a 
troublemaker and the addi-
tional wiring picks up any-
thing. 
Driving a speaker is not 

hard to do either, if you are 
not overly squeamish. 
Much attention is given to 
proper impedance match-
ing with transistors. If you 
can just ignore that urge, 
you should be okay. 
Start with the circuit of 

Fig. 4. The transformer 
should be a medium-to-
low-impedance transform-
er. It probably should be 
critical, but I have used 
anything from a 48-Ohm c-t 
transistor output type to a 
replacement tube type. 
Use the 8-Ohm output and 
whatever primary 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 VOM, 
and listen to the output. 
It would be assumed 

that you would start with 
an audio power type, not a 
small-signal type. Then 
start drawing some current 
and listen for what you get. 
This circuit will not be the 
most efficient, but you will 
be surprised just how loud 
even a small amount of 
audio can sound. 
I found that an amplifier 

in the range of 200 mW to a 
Watt, or so, was quite prac-
tical with this sort of set up. 
In fact, I even hooked the 
speaker coil in alone in 
place of the transformer. I 
don't recommend the prac-
tice, though. It's too easy 
for the steady dc current to 
exceed the rating of the 
speaker winding, and burn 
out an expensive speaker. 
It does improve the fre-
quency response, though. 
With care, even with a 
junk-box transformer, 
there will not be any 
serious loss for com-
munications use, and even 
music may be acceptable. 
It is always stressed that 

the transistor is a current-
operated device; you al-
ways get current ratings 
but little is said about volt-
age. Your total output pow-
er is the signal voltage 
times the current through 
the impedance which you 
are using. The value 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 again used 
to calculate your power 
output. Or, even easier, use 
P = E2/R. 
It usually is thought that 

you get more output if you 
can get the transistor to 
deliver more current to the 
speaker coil. It's a nice 
theory, but just drawing 
more transistor current 
doesn't automatically de-
liver more output. As effec-

tive output goes up, so 
does the output current 
and the output voltage. At 
no point can the effective 
output voltage exceed the 
actual supply voltage to 
the transistor. It usually 
will be somewhat less. 
While your formula sounds 
great that 12 volts at 2 
Amps would give you 24 
Watts, at twelve volts, the 
transistor may not deliver 
that two Amps. 
Enjoy the extra safety 

margin. You can get 
enough from just a simple 
power stage to hurt your 
ears at close range. Here, 
too, watch the scope for 
distortion. Measuring your 
output voltage values will 
give you the full story. 
When you drive the tran-
sistor to its supply voltage, 
you get clipping and distor-
tion. 
A common thing with 

transistor amplifiers is 
direct coupling between 
transistors. This is one of 
the all-time headaches to 
design and debug. Or re-
pair, if it comes to that. 
Without going into convul-
sions on how to do it, there 
is one basic circuit con-
figuration which is easy to 
play with, shown in Fig. 5. 
Q1 and Q2 can be small-

signal types. Q3 is shown as 
a 2N3055, which is quite 
common. I have used three 
2N3055s and a number of 
oddball combinations. Try 
for some sort of method to 
your choice. 
There is one important 

consideration you should 
keep in mind when working 
with power transistors. 
They are 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 
which I worked with would 
only take about four volts 
between emitter and base. 
Many small-signal types 
would take 35 volts be-
tween emitter and base. 
That's a very strong case 
for using small-signal types 
to drive the power stage for 

you. Also, in many cases, 
the small-signal type will 
be more sensitive to weak-
er input signals. 
An FM tuner is a high 

output signal source. So 
may be the output from a 
detector in a receiver. 
However, in a simple set, 
the audio stages may have 
to supply some of the 
small-signal gain needed 
for the set. Try some com-
binations when you work 
with these circuits so that 
you get a feel for different 
operating conditions. 

I have worked with 
many sets which had im-
pressive bench test specs, 
but on-the-air tests with 
weak signals showed the 
importance of real sensi-
tivity to weak signals and 
the effect small amounts 
of change in distortion, 
clarity, and other condi-
tions have. You just do not 
notice these effects with-
out real on-the-air testing. 
R1 is chosen the same 

way as in the first ampli-
fier: first for the current, 
and then for the sound. 
This amplifier is about the 
simplest "complex" ampli-
fier that you can build. The 
first two stages are working 
as voltage amplifiers and 
the last is the power output 
stage. This circuit will also 
work well with just two 
transistors if less pre-
amplification is needed. 
I did not build these cir-

cuits into any equipment. I 
just used these circuits to 
learn on. However, I found 
even the simple circuit like 
Fig. 5 to be quite stable. I 
had it running on the bench 
for hours at a time as an 
amplifier for an FM tuner, 
and most of the other suc-
cessful circuits worked 

Fig. 4. Basic transistor pow-
er amplifier. 
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well with no problems. 
Even without all the resis-
tors which a classic circuit 
is supposed to need for 
stability, they just sat there 
and worked for hours on 
the bench. 

I think the key is to pick 
husky transistors and run 
them very conservatively. 
The power amp only draws 
a few hundred milliamps 
resting, if that, and the first 
stages use a tiny amount of 
current. However, as 
stated earlier, many of 
these stages were tried 
with the PNP transistors 

which were exact equiv-
alents, and there was trou-
ble. It appeared to be ther-
mal runaway. The stage 
would start drifting into a 
higher-current condition 
and then I would get distor-
tion and other problems. 

There did not appear to 
be an easy fix for this con-
dition. Even though the cir-
cuit could be stabilized so 
that it would not draw dan-
gerous current, it was not 
tame, which means it's not 
reliable. And yet the same 
circuit with NPNs was a joy 
to work with. Stay away 

Fig. 5. Simple multi-stage power amp circuit. 

from PNPs. They will lead 
you into trouble. 
There are a number of 

other simple configura-
tions which can be done 
with just a few transistors. 
Any good transistor man-
ual should have a number 
of basic circuits which can 
be tried. 
There are also combina-

tion circuits using both 
NPN and PNP transistors 
tied back to back. Stay 
away from the more com-
plex direct-coupled cir-
cuits with lots of com-
ponents, dual power sup-
plies, and the like. You get 
into servicing and reliabili-
ty problems which you 
really don't need. 
I found that none of the 

other simple combinations 
which I tried really gave 
me anything which these 
simple circuits didn't. 
There were differences in 
operation, but they were 
not significant for any nor-
mal use which I wanted to 
make of the circuit. 

By the time you have 
played for a few weeks or a 
month with these simple 
circuits, you should have 
gotten over the fear of 
transistors. Then you will 
have built-in safety pro-
cedures to use when you 
are breadboarding, and it 
should not be hard to pro-
gress to more specialized 
simple circuits such as i-f 
amplifiers or rf circuits. 
If you play by the impor-

tant transistor rules and ig-
nore many of the rest at 
first, you can learn a lot 
about the exact function of 
the circuits, how to get 
them going without for-
mulas, how to deal with 
parts substitutions, and 
how to get wide operating 
tolerances. 
You will learn to see 

what is actually happening 
inside the circuit as you 
make changes. The faults 
you find will also help you 
to debug other circuits 
which you may work 
with 
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Downconverter Modules: 
(specify IF) Model DC-28, DC-50*, DC-144' 
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LO modules changes bands - thus retaining the converter modules. The basic 
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Adding preamps to receive side will yield desired NF, while adding power am-
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IC oscillator/multiplier stage, .001% crystals for maximum stability and dual out-
put power levels for both low and high level mixers. The LO outputs are filtered 
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broadband DBM with an integral low noise preamp stage and bandpass filter. The 
Upconverter use a high level DBM and a broadband linear 30 dB gain module 
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terconnects utilize high quality SMA-type connectors, while input/output to your 
system are BNC. Power amplifier modules due in early '80 boost the 200 mW to 
readily desired levels. 
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Model AT-33; 33 dB lOW attenuator for reducing 
10W rigs to 5 mW IF level. 
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A Digital Clock with Analog Readout 
—this is progress? 

G. Windolph W9IEA 
PO Box 3305 
1901 N. 18th St. 

Quincy, IL 62301 

Ti he clock described here brings you the best of 
two worlds—the 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 this clock for two 

main reasons. In the first 
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place, I wanted an all-elec-
tronic clock that I could 
read from a distance of 
three or four feet in the 
dark without my glasses. If 
you happen to be as 
myopic as I am, you know 
that the ordinary digital 
clock might as well be just a 
night light after you have 
retired 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 gives 
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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 immediately how 
close you are to that 1:00 
deadline. With the ordinary 
digital clock reading 12:53, 
it takes a bit more than a 
quick look to tell you that 
you've got seven minutes 
left. There's something 
about a clock with hands 
that makes 8:20 look like 
"twenty after eight" and 
8:40 look like "twenty to 
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Fig. 1. Power supply and timing circuit. 
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nine." This visual shift 
doesn't occur with a digital 
readout. I suspect that this 
is one reason why Texas In-
struments has come out 
with an analog readout on a 
digital watch. I predict that 
the clock-makers will 
follow suit. Even if you're 
not a nearsighted clock-
watcher, you may find this 
project to your liking. 

General Description 

Two concentric circles of 
discrete light-emitting 
diodes form the "hands" of 
this clock. The outer circle 
is for the minute hand; the 
inner circle, with a diameter 
about three-fourths that of 
the outer one, is for the 
hour hand. One LED in each 
circle is on at any given 
time. Another, LED5, is on 
continuously at the center 
of the circles to act as a 
visual point of reference so 
that the eye somewhat 
automatically constructs 
each hand of the clock out 
of the central LED and the 
peripheral minute or hour 
LED. As additional ref-
erence points, particularly 
for nighttime viewing, there 
are blinking LEDs (1-4) of a 
different color located at 
12:00, 3:00, 6:00, and 9:00. 
They show that the clock is 
running. They also are used 
in setting the clock, as is ex-
plained later. 
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A one-pulse-per-minute 
signal operates the clock. A 
one-pulse-per-second signal 
shows that the clock is run-
ning and, along with a 
60-Hz signal, is used to set 
the clock. The 60-Hz signal 
is obtained from the collec-
tor of Q1, which squares up 
the sine wave to operate 
the TTL integrated circuits. 
This frequency is divided by 
10 in IC1 and by 6 in IC2 to 
give a 1-Hz signal. This is 
again divided by 10 and 6 in 
IC14 and IC15 to produce 
the one-pulse-per-minute 
signal that operates the 
clock. 
The 74154 integrated cir-

cuit is a 4-line-to-16-line 
decoder. For any binary 
number from zero to fifteen 
on input pins 20 to 23, one 
of the sixteen outputs goes 
low and turns on one LED. 
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4 
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Since there are 60 LEDs for 
the minute hand, we need 
four of these ICs. Only one 
of them is enabled at a 
time, by a low on pins 18 
and 19. the other three are 
turned off by a high on pin 
18 or 19. The 7493 counter, 
IC6, puts out the binary 
numbers from 0 to 15 in se-
quence when pin 14 is 
pulsed once per minute by 
IC4. Q3 isolates IC4 from 
the setting signal. The binary 
numbers are fed to all four 
decoder ICs. The one which 
will give a readout is deter-
mined by the 7476, IC7. This 
is a dual J-K flip-flop which 
is made to flip every time a 
negative-going pulse comes 
from pin 11 of the 7493. 
This pin contains the most-
significant bit of the binary 
output, and it drops to zero 
when the output goes from 
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15 (1111) to 0 (0000). The 
7476 puts out a low on the 
following pairs of pins in se-
quence: 11 and 15, 11 and 
14, 10 and 15, and 10 and 
14. These pairs then enable 
IC10 to IC13 in sequence, 
and one LED lights up as 
determined by the binary 
number on pins 20 to 23. 
The other 74154s are inac-
tivated since they have a 
high on pin 18 or 19. 

With 64 outputs but only 
60 minutes per hour, the 
last four outputs are un-
used, and the minute hand 
would disappear for four 
minutes if IC13 were en-
abled for its full count. To 
prevent this, IC6 must be 
reset to zero after the 59th 
minute. The low appearing 
at the 60th minute on pin 14 
of IC13 is inverted by one 

LED89 

section of a 7400 and 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 on pin 11 clears IC7 
so that pins 11 and 15 are 
both low again and IC10 is 
enabled to begin the first 
minute of the next hour. 
The hour hand functions 

similarly but we don't need 
as many LEDs. Twelve 
would not suffice since 
there would be a period of 
ambiguity depending upon 
when the hour hand 
jumped to the next hour. 
One could, of course, use 
60 LEDs. I settled for 24, 
which is sufficient to pre-
vent any ambiguity. When 
the clock is set on any hour, 
the hour hand stays on the 
hour until the beginning of 
the 16th minute after the 

.TV 

•5V 
IC9-C19 I03 TO 10F AT EVERY IC 

LED65 

i0 

Fig. 2. Readout circuit. 
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Fig. 4. Dimmer circuit. 

hour. It then jumps to the 
next half-hour point. It re-
mains in this position until 
the beginning of the 48th 
minute after the hour. Then 
it jumps to the next hour 
position. These points were 
chosen because signals are 
available at these times 
from pin 14 of IC7. The 
signal  from this pin 
operates the hour hand just 
as the one-pulse-per-minute 
operates the minute hand. 
We need only two 74154s 
for the 24 LEDs. 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 IC13. 

The signal from IC2 turns 
Q2 on and off, making the 
LEDs blink once per second 
and providing a slow-
setting signal. For fast set-
ting, the base of Q2 is con-
nected to the 60-Hz square 
wave at the collector of Q1. 
In order to start any par-
ticular minute exactly on 
time, IC3 and IC4 are set to 
zero by Si which puts a 

high on reset pins 2 and 3 
and 6 and 7, respectively. 
This keeps the output of 
IC4 low so that the setting 
signal from Q2 can 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, S4 sets the clock to 
12:00 or 8:00, depending on 
the state of IC9. This en-
sures the proper relation-
ship between the two 
hands. D6, D7, and D8 
isolate the ICs from each 
other. 

Checking It Out 

After double-checking all 
the wiring, put S2 in the 
SLOW postion, then apply 
power to the clock. The 
four indicating LEDs 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 LEDs, and 
these positions may be ac-
tivated with random set-
tings of the guiding ICs (IC6 
to IC9). Pushing S4 should 
remedy this situation, and 
the clock should read either 
12:00 or 8:00. Now put Si in 
the HOLD position and S2 
in the FAST position. The 
blinking LEDs should ap-
pear to light up con-
tinuously since they are 
now blinking at 60 Hz. 

Pressing the set button, S3, 
should make 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, this would 
indicate a defect asso-
ciated with one of the 7476s 
since they should sequen-
tially enable the 74154s. If 
either hand disappears tem-
porarily before the 12:00 
point, this would indicate 
that the reset signal is not 
getting back to the 7493s. 
Check for a defective IC16, 
IC6, or IC8. I had a 7493 that 
counted beautifully but 
would not reset. 

Now put S2 in the SLOW 
position.  Holding  S3 
depressed should move the 
minute hand around once 
per minute while the hour 
hand jumps twice. Now put 
Si in the RUN position, 
leaving S2 on SLOW. After 
sixty seconds, which you 
can count on the blinking 
LEDs, the minute hand 
should move to the next 
minute. If not, check out 
the divider chain. If the 
blinking LEDs have been 
working properly, IC1 and 
IC2 must be functioning, so 
check IC3, IC4, and Q3. 
Also check the wiring of Si. 

In general, trouble-
shooting this clock is not 
difficult if you understand 
its operation and analyze 
the problem accordingly. 

Setting The Clock 

Put Si in the HOLD posi-
tion and S2 in the FAST 
position. Momentarily push 
S4. Then set the hour hand 
with S3, releasing the 
switch as soon as the hour 
hand reaches the desired 
spot to avoid overshooting 
with the minute hand. Then 
put S2 in the SLOW position 
and use S3 to set the minute 
hand to the next minute. In 
setting the minute hand, 

you probably will find that 
the hand jumps a number 
of minutes when 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 
LEDs and depressing and re-
leasing S3 only when the 
LEDs are on. When the 
LEDs are on, the collector 
of Q1 is low and, since pin 
14 of IC6 is also low when 
Si is in the HOLD position, 
the setting switch cannot 
send in a series of pulses 
when it bounces. This meth-
od of setting is not difficult, 
but it takes a bit of practice 
since you have to watch the 
blinking LEDs and the mov-
ing minute hand at the 
same time. When your 
reference clock reaches the 
next minute and zero 
seconds, immediately put 
Si in the RUN position. The 
clock should now run 
correctly with the minute 
hand changing right on 
time. 

Variations and Options 

Since this clock uses a 
large number of LEDs, I 
used the cheapest bargain 
LEDs I could find. Assum-
ing you'll do the same, I 
haven't specified the type 
in the parts list. Resistors 
R9, R10, and R13 will have 
to be adjusted for the par-
ticular LEDs you use. 

The blinking LEDs could 
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 
parallel with it. If you use a 
dozen LEDs, only some of 
them may light, or they may 
differ in brightness. This 
will require the addition of 
individual resistors of dif-
ferent sizes to even out the 
brightnesses. 

If you wish to vary the 
brightness of the hands for 
daytime and nighttime, add 
a resistor from + 5 V to the 
common connection of R9, 

140 



Key  • Electronics 
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$$21 2755 ICM 7555  Low pwr CMOS Timer 
LF35IN  High Speed JFET Op Amp  75 
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S C A N N E R  S: 
KDK 2015R,KDK 2016A 

MIDLAND13-510,13-513,CLEGG FM-28 

AESU FT227R, ICOM IC22S,KENWOODTR7400 , 

SCAN 
RATE 

SWEEP 
WIDTH 

SCAN 
CONTROLS 

PRICE FOR KIT 

PRICE PRE 
ASSEMBLED 

NOW INTRODUCING SCANNERS FOR THE KENWOOD TR1600 AND TR/625 
• LED continues to expand its line of quality scanners  All of the above scanners are custom &signed lot heir respective rigs 

• All scanners install completely inside the rig No obtrusive external connections 
• All are easy to assemble and come complete with a detailed instruction manual 
• Scanned frequency displayed on digital readout (except 'WS) 

• In the scanner OFF mode the rig operates normally. In the scanner ON mode the scanner locks on an occupied frequency, pauses 
lot a preset time labout 5 secs land then resumes scanning 

• This gives you the ability to eavesdrop all over the band without lilting a linger. When you titer something interesting, you flip 
the switch to the LOCK mode and the rig is ready to transmit 

KDK 
20151 

KDK 
20160 

MD SCANNER SPECIFICATIONS 

KENWOOD 
1/7600 1127625 

Athuslable 100kHz sec 1mHz sec 

144 148  142 149 995  complete band 

or only the mliz segment you  or olfli too 
select on mHz switch  want 

2 mini toggle switches mounted 
on rig — LOCK switch may be 

mounted on mic 

S3995 

559.95 

2 mini toggle 

switches 
mounted on rig 

$39.95 

$59.95 

KENWOOD 
1174000 

50kHz sec 

complete band 
or mHz you 
want 

2 mini toggle 
switches 

mounted on rig. 

$39.95 

$59.95 

YAESU 
F12171 

20INHE sec 

athustable eg. 
146.148 
144 146 
146 147 

I mini toggle 
switch mounted 
xv mic or rig 

$34.95 

$54.95 

1411HAND 

13510 13 513 

01:111Hz sec 

sons the mit 
sq selected 
till the mHz 
stitch 

2 mini toggle 
switches 

mcunled on tie 

$39.95 

$59.95 

CLEGG 
FM 28 

10(thHz sec 

same as 
Midland 

same as 
Midland 

$39.95 

$59.95 

ICON 
IC12S 

100kHz sec 

145 35 147 99 

1 mini toggle 
switch mounted 
on mic or rig 

$34.95 

$54.95 

Add SI 50 or postage & handling 

1)1  til lS /WI  11111 
1.5 5111.1)  ,..//160 

AED 
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750 LUCERNE RD.. SUITE 120 

MONTREAL, QUEBEC. CANADA H3R 2H6 
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CHRISTMAS SPECIAL. 
S5 00 off hil price shown 

S11.00 oll Reassembled version 
Funs Dec 3IsI 

• 

M800 
Deluxe RTTY 
for the TRS-80 
Adds these additional 
RTTY features to the M80. 
• Split screen display Full ASR 
• Save all text on cassette. 
• Instant Replay RCV and XMT text. 

• Instant break operation preserves buffers. 

• WRU save on cassette automatically. 

• Execute external programs - interactive 
graphics 

• One-time callsign insertion. 

• Auto line numbers, margin labels, CR IF. 

CR suppress, XMTR control. 

III 4 small messages (255 char. ea.) plus 
big message (up to max. RAM). 

• Additional RY, FOX, CO messages 

• UT4 output speed control. 
• Baudol (4speeds) plus ASCII (110 baud). 

Requires the 

M80 Ham 

Interface. 

$99 

M80 Ham Interface 
Send Receive 
RTTY & CW 
• Auto send & receive RTTY & CW 

• Complete hardware & software 
111 Connects to TRS BO User Port & Key / 

headphone lacks 

• 10 message memones 255 char ea 
• Keyboard buffer allows typing ahead 

• Uses built in PIA or external TU 

• Includes hardware, cassette & manual 
• Morse trainer randorr 5 letter words 
• Requires Level II Basic & 16K RAM 

NE W FEATURES * 
• MORSE tutonal-10 lessons-corrects mistakes 

Simplest. fastest way to learn the code! 
• Auto-numbenng contest keyer. 

• Interactive Gra3hics-Ccstom P1X. 
• Auto transmitter contrtl-PTT. 

$149 Assembled 
& Tested 

• PET. APPLE. SORCERER veisions available. 

Write or Call for Complete Catalog. f 

MACROTRONICS, inc 
P.O. Box 518 IS) Keyes, CA 95328 
(209) 634-8888 / 667-2888  M48  California residents 

We are experiencing telephone difficulties. please keep trying.  add 6°. tax / 
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R10, and R13. It should be 
large enough to make the 
clock as dim as you want it 
for nighttime. Then use an 
NPN transistor and a 
photocell as in Fig. 4. As 
light falls on the photocell, 
its resistance drops, feeding 
more current to the tran-
sistor, which then partially 
shorts out the nighttime 
dropping resistor. 
In my first version of this 

clock, I used a 5316 clock 
chip for the timing signals, 
eliminating IC1 to IC4 and 
Q1. It was a bargain chip 
because the alarm was 
defective. If you happen to 
have one of these chips in 
your supply and would like 
to use it, I can furnish the 
circuit diagram on request. 
Please send an SASE! 
If you find the fast-set 

signal a bit too fast at 60 
Hz, you can connect the 
fast contact on 52 to the 
output of IC1, which will 
give you a 6-Hz setting sig-
nal. 

Construction 

There is nothing critical 
about the construction, but 
the TTL ICs can cause er-
ratic operation if they are 
not properly bypassed. 
Each IC should have a 
capacitor connected right 
at the IC from the +5 V in-
put to ground. The LEDs are 
wired so that pin 1 of IC10 
and pin 1 of IC14 go to the 
LEDs at the 12:00 location 
on the clock face; the other 
pins go to the LEDs that 
follow, clockwise around 
the face. I used wire-wrap 
technique for part of the 
clock and point-to-point 
soldering for the rest. 

The face of the clock can 
be made as large as you de-
sire. If it is large enough, the 
ICs can be mounted on the 
face itself. A black sheet of 
cardboard can be used to 
cover the electronics, or 
you can cover the whole 
face with a dark red plastic 
sheet. I used a dry letter 

Parts list 

Al, R2, R3, R6-10k, 1/4 W 
R4 -220 Ohms, 1/2 W 

R5, R7, R9-470 Ohms, 1/2  W 

R8-720 Ohms, 2 W 

R10, R13-270 Ohms, 1/4  W 

All, R12, R14, R15-1.3k, 1/4 W 

C1 -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 ac/6.3 V ac, at 2 A 
Id, IC3 -7490 counter 

IC2, IC4 -7492 counter 

IC5—LM309K 5-volt regulator 

IC6, IC8-4-bit binary counter 

IC7, IC9-7476 dual J-K flip-flop 

IC10-1C15-74154 4-line-to-16-line decoder 

IC16-7400 quadruple NAND gate 
S1 —SPST toggle or slide switch 

S2 —SPDT toggle or slide switch 

S3, S4 —NO push-button switch 

Q1-04 -2N718 or similar small-signal NPN transistor 
LED1-LED4 —any small yellow or green light-emitting diode 

LED5-LED89—any jumbo red LEDs 

PC—VT133L or similar photocell 

transfer kit to put white 
numbers on the dark face 
of the clock. I built a case 
for the clock out of wood. If 
You are good at carpentry, 

you can make this clock in-
to a neat and functional 
piece of furniture that you 
won't want to keep hidden 
in the bedroom.M 

NE W MFJ-410 "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. Tailor 
level to your ability. Vary speed 5 to 50 WPM. Vary spacing between 
characters. Speed Meter. Full Feature Keyer. 

MIL 

t b  410 
JO 11•041160 COMOVreilltroto 

Copy code faster and upgrade quicker. Now you 
can tailor the level of code practice to your exact 
needs. Practice copying code anywhere and any-
time you have a spare moment. Practice at home, 
in bed, driving to work, during lunch, etc. 
The new MFJ-410 "Professor Morse" is a 

computer-like random code generator and keyer 
that sends an unlimited supply of precision Morse 
Code in random groups. 
It never repeats the same sequence so you 

can't memorize it like code tapes. 
Vary speed 5-50 WPM and read on speed meter. 
Vary spacing between characters and charac-

ter groups (for example, copy 5 WPM with 13 
WPM characters) to give proper character sound 
at low speed. 

\, Select alphabetic only or alphanumeric plus punc. 

Sends unlimited random code. 
Never repeats same sequence. 

Tailor level to your ability. 
Vary speed 5-50 WPM. 

149" 
tuation (period, comma, question, slash, double dash.) 
Tone control. Room filling volume. Built-in 

speaker. Ideal for classroom teaching. Earphone 
jack (2.5 mm) for private listening. 
Uses 110 VAC, or 9-18 VDC, or 4-C cells (for 

portable use). Optional cable for car cigarette light-
er ($3.00). 6x2x6 inches. 
Built-in full feature keyer. Volume, speed, in-

ternal tone and weight controls. Weight control 
adjusts dot-dash space ratio; makes your signal 
distinctive to penetrate ORM. Speed meter works 
for keyer, too. Tune switch keys transmitter for 
tuning. Reliable solid-state 
keying: grid block, cathode, 
solid state rigs. OPTIONAL 
BENCHER IAMBIC PADDLE. 
Dot and dash paddles have fully adjustable ten-

sion and spacing. Heavy base with non-slip rub 
her feet eliminates "walking". $39.95. 
Order from MFJ and try it — no obligation. If 

not delighted, return it within 30 days for refund 
(less shipping).  year unconditional  guarantee. 
Order today. Call toll free 800-647-1800. Charge 

VISA, MC or mail check, money order for $149.95 
plus $3.00 shipping for MFJ-410 and/or $39.95 
plus $3.00 shipping for Bencher paddle. 

CALL TOLL FREE ... 800-647-1800 
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 39762  j 
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SURPLUS 
WANTED 

WE NEED: ARC-51BX, ARC-94, ARC-
102, ARC-109, ARC-115, ARC-116, 
ARC-131, ARC-134, ARC-164, ARN-82, 
ARN-83, ARN-84, APN-59, APN-153, 
APN-141, APN-147, APN-171, APX-72, 
618T, CU-1669A, 490T-1, CU-1658A, 
51Y-4, 51R-8, 51RV-1, FM-622, 807A, 
URC-9, TOP DOLLAR PAID OR TRADE 
FOR NEW AMATEUR GEAR. WRITE 
OR PHONE BILL SLEP (704)524-7519 

SLEP ELECTRONICS COMPANY 
P.O. BOX 100, DEPT. 73, 

OTTO, NORTH CAROLINA 28763. 

AN/APR-4Y AM/ FM Receiver— I I 5 Volts GO Cycle for 
Frequencies 38 to 4000 megagyles.  $79.50 
(Tuning Units Available P.U.R.) 
AN/ART-13 Transmitter for 80. 40. 20  10 and  meters. 
100 Watts Output on AM, CW & MC W. 

With all tubes 847.50 
SCR-522 TRANSMITTER-RECEIVER I 00- I 56 mc. Crystal 
Controlled on 4 Channel. Excellent condition. 

All tubes $42.50 
ARC-5 TRANSMITTER with all tubes and crystal Brand 
new (BC-457-4.5 3m ... BC-458-5.3-7mc.). 616.95 
AC POWER SUPPLY for above transmitter completely 
wired and tested. New  826.50 
R-28/ARC-5 VHF RECUVER Crystal Controlled on 4 
channels. 100-156 MC Excellent used cond.  827.50 
T-23/ARC-5 VHF Transmitter. Crystal Controlled on 4 
channels. 100- 156 mc.  4i i)tv  829.50 

DM-32 Dynamotor, New  83.95 
1.23/ARCS RECUVER 190-550 KC continuous tuning 
used. with all tubes  916.95 
AIR-2 RECEIVER 234-238 MC. New  810.95 

Write for catalog — send 50c for postage. 

Terms: F.O.B. NYC. 25% deposit with order. balance 

COD or remittance in full Subject to prior sale and 

price change 

G&G Radio Electronics CO.  ,-- G26 
45-47 W ARREN ST. 

NE W YORK, NY 10007 Ph. 212-267-4605 

YOU'VE SEEN THE REST, NO W BUY THE BEST 

HAM SCAN-2 
Kenvvood 7400A, (OK 2015P, KDK 2016A, Pace 

Comm II, Midland 13-510, HW-2036, others 

• Features one channel of memory, without need 

of resetting dials to zeros as required by others. 

• Unit mounts totally inside of rig, no external 

boxes. 

• Scanning rate 200 kHz nom, not 50 kHz, with a 

3 second pause on all active channels before 

resuming scan. 

• Mike-mounted switch provides 3 functions: 

scan startistop, remote frequency increment-

ing, and transmit interlocking when in active 

scan mode. 

• Totally assembled  and tested $59.95 81.50 

shp. 

Order HA M SCAN-2 and please specify type of rig 

Vechnical ralinic 
P.O. BOX 636 
STERLING HIS. MI 48078  164 

Phone Orders Call: (313) 286-4836 

Station ID Timer and 
Code Practice Oscillator 

ONLY 19 
IN KIT ORM 

$26 95  
ASSEMBLED PLUS $2.00 SHIPPING 

95 

NOW!  EAGLE  ELECTRONICS  INTRO-
DUCES a practical accessory to every 
amateur station: The TM-10001m 10 minute 
ID timer and code practice oscillator will 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-1000n1  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 
practice oscillator. 

THE TM-1000"" 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 ID's during roundtables and OSO's 
anymore. With the TM-1000Tm in your 
station, you are assured of identifying 
in time. 

THE TM-1000Tm AUTOMATICALLY 
RESETS after alerting you and can be reset 
any time by pressing the reset button. 

TRADITIONALLY, AMATEURS HAVE 
endeavored to obey all regulations as closely 
as possible. The TM-1000"" is an impor-
tant aid to help amateurs maintain that 
tradition by assuring that identification is ac-
complished at the proper intervals. 

THE TM-1000Tm COMES WITH A 1 YEAR 
guarantee and a 10 cay, money back (less 
shipping) guarantee. 

SO ORDER YOUR TM-1000IN  STATION ID 
TIMER/CODE PRACTICE OSCILLATOR 
TODAY FROM: 

EAGLE ELECTRONICS® 
BOX 426C, PORTAGE, MI 49081 

or call 1-616-375-7469 to order coo or by bank card 

Mich. res. add 4% sales tax 

Optional AC adapter $7 95 extra 

MOVE YOUR HAMSHACK 
INTO THE FUTURE! 
COPY C W AND RITY AT VIRTUALLY 

AIYY SPEED, ANY SHIFT 

KANTRONICS 

FielcLppy 

Smart Machine 
NO KNOBS TO TUNE 
OR TURN - NO EXTRA 
GADGETS TO ADD OR 

CONNECT 

MADE IN U.S.A. 

On board Microprocessor thinks for itself ... continuously selecting pro-
per speed, edits "sloppy copy", enters spacing all at the touch of a 
button. Tuning indicator allows fast signal selection. Big 1/2" traveling 
10 character display runs the message in bright clear letters for effortless 
reading. CW - 3 to 80 words per minute. RTTY: 60-67-75 and 100 baudot. 
TTL demodulator output. Indicates speed of incoming CW at the touch of 
a button. Plugs into headphone jack on shortwave receiver. 117 VAC. 
Size 3-1/ 2 X 8-1/ 2 X 9-1/4". $449.95. 9A588.3 

BURSTEIN-APPLEBEE 
3199 Mercier 

Kansas City, MO. 64111 

iirtAPPLEICE 

(ALL IOLL FREE 

1-800-821-3686 
IN MISSOURI 1-816-756-2525 
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Turn Off Repeater Windbags 
- HT mod brings welcome relief 

Gary L. Long WD5HYQ 
Route 5, Box 267 

Muskogee OK 74401 

At last a nifty circuit is 
available that can be 

used in the Wilson 1402 to 
make it a monitor (auto-
matically). 
Perhaps you are one of 

those people who really 
like to monitor the repeat-
er, but find that there are 
always those few hams 
around chewing the rag so 
that continuous monitor-
ing is more trouble than 
turning off the rig. Well, 
cheer up, Bunky, I have just 
what you need—a time-
delay circuit that lets 
the Wilson operate normal-
ly for about 10 seconds 
after the squelch opens 
and a call is made or a con-

R2 
100N 

IN PUT(FROM 6.8K 
RESISTOR IN WILSON 
SM 1402,SEE TEXT) 

versation is started. After 
the 10 seconds has elapsed, 
the circuit mutes the 
speaker until the call in 
progress is over. No more 
will you have to listen to all 
of those dull, long-winded 
conversations just to be 
sure that you won't miss a 
call, and the circuit is auto-
matically disabled when 
you need to get in on the 
conversation. 

Circuit Details 
The circuit uses the 0-to-

41/2 -volt transition when 
the squelch opens in the 
Wilson 1402, as a trigger to 
set the timing in motion. 
This voltage is picked off 
the top of the end-mount-
ed 6.8k-Ohm resistor which 
is directly above the ID 
3030 audio driver IC on the 
printed circuit board. This 
makes all wiring connec-
tions available on the top 

•I2 VOLTS 

33N 

470 

01 
2N2270 

INSI4 

•12 v 01_75 

02 
2N327A 

I--•,OUTPUT 
ITO CENTER 
TERMINAL OF 

33K  VOLUME CONT 
IN WILSON 
SMI402--- SEE 
THE TEXT) 

Fig. 1. Schematic of automatic muting circuit. 

of the board for ease in 
construction. The basic cir-
cuit design is that of a 
switching transistor with a 
timing circuit and an audio 
gate transistor tied to it. 

Circuit Operation 
When the squelch opens, 

a voltage at the 6.8k resis-
tor goes from 0 to around 
41/2 volts. This voltage is 
applied to the circuit to 
start charging the R1C1 
combination through R2. 
As soon as about 1.2 volts 
is attained on the base of 
Q1, Q1 switches on which 
in turn switches on Q2. Q2 
is provided as an audio 
gate, and also to isolate the 
timing switch from the 
audio switch. When Q2 is 
switched on, it gates the 
audio that normally would 
have been fed to the audio 
driver IC from the center 
tap (wiper) of the volume 
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 shorts whatever 
audio is available to op-
erate the driver IC to 
ground and kills all the 
audio output from the 
speaker. This takes about 
10 seconds for the choice 
of resistors and capacitors 
I used. 

When the 1402's squelch 
closes, the voltage at R2 
goes to zero and Cl is dis-
charged through R1 until 
Q1 switches off, which 
switches off Q2 and re-
stores the audio to a 
squelched receiver ready 
for the next call. This takes 
about 6 seconds for the 
values that I used. The 
measured current draw for 
this circuit is less than 1 
mA, and if you are running 
the audio level fairly loud 
(volume control at 1/2 max-
imum or louder) the circuit 
also will function as a bat-
tery saver. This is because 
the circuit clips the audio 
on extended conversations 
to zero, which reduces the 
radio's current draw to that 
of minimum specs for un-
squelched operation. 
The switch Si can be any 

kind of an SPST 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 switch is 
open and will let the ca-
pacitor, C1, charge. When 
the radio is picked up and 
held in the vertical hand-
held operating position, 
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AT-200  Antenna Matcher 

Use your car's AM/FM antenna for 
your 2-meter mobile rig.—Eliminate 
the two-antenna tip-off to thieves, 
without the nuisance of hideaways. 

Save the cost of a 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). 

at your B&W dealer.  6"B23  

Made in the U.S.A. by 13 W 
Barker & Williamson, Inc. 
10 Canal Street, Bristol, PA 19007 

ALL BAPI TRAP 
VERTICAL ANTENNAS! 

FULL 1/4th W AVE - All Bands!  Auto-
matic Selection with proven Hi-Q Traps. 
3 Models-ALL self supporting -Ground 
or roof mount.  HEAVY Double wall 
seamless Aluminum lower section - HI 
IMPACT POLY Low Loss Plastic Co-
ver OVER-ALL. NO W OBBLY, LU MPY 
TRAPS - NO UNSIGHTLY CLAMPS 
needed -  Same  size  all  the  way 
up -1 V4" - Traps hidden inside. You can 
use it in a 1 ft. sq. Backyard!  Neighbors 
will never know this is a HI-Power  ALL 
Direction DX Antenna.  FOR APART-
MENTS,  RO W HOUSES,  MOBILE 
HO MES - CONDOS  etc. where min-
imum  space and neat  appearence is 
M ANDATORY! Instant "Drive in" ground 
mount (included).  Use with or without 
radials (included) (All angle roof mount - 
Extra)  CO MPLETELY PRETUNED - 
NO ADJUST MENTS NEEDED EVER! 
NO TUNER NEEDED Over All  Bands 
(except 80 meter - 400 KC) S WR 1-1 
to 2-1 at Band edges, Stnd, S0239 con-
necter - 50 ohm for any length RG58U 
- RG8U feedline. Matches ALL MAKES 
TR ANSRECIEVERS. 2000 Watt PEP. 
Shipped in  5 ft.  Box - PREPAID IN 
USA.  Assembles in 3 mm. using only 
screwdriver. WEATHERPROOF! 

No.-AVT80-10 5 Band 24 9" $79.95 
No.- AVT40-10 4 Band 18 9" $69.95 
No.- AVT20-10 3 Band 12 6" $59.95 

SEND FULL PRICE FOR PP DEL IN 
USA  (Canada is $5.00 extra for post-
age, clerical, Customs etc.) or order using 
VISA (Bankamericard)  or MASTER 
CHARGE or AMER EXP. Give Number 
and  Ex.  date. Ph 1-308-236-5333 
9A M-GP M weekdays.  We ship In 2-3 
days  Prices will increase Sept 1, so 

order  NO W AND SAVE.  All 
•••• W18 Antennas  Guaranteed for 1.year 

-10 day money back trial. Made 
in USA. Free Inf. Available from 
WESTERN ELECTRONICS 

Dept, A7-12 Kearney Ne, 68847 

PERSONALIZED LICENSE PLATE FRAMES 

YOUR NAME, QTH, 73 ETC. IN RAISED. WHITE 

LETTERS ON A BLACK BACKGROUND. 

• DURABLE, DIE CAST METAL FRAME 
• TRIPLE CHROME PLATED 
• LETTERS CHEMICALLY FUSED 
• FITS ALL AUTOMOBILES 
• ACCOMMODATES ALL LICENSE PLATES 
• EXCITING NEW GIFT ITE MI 

WHEN ORDERING. SPECIFY TOP 
LINE COPY (12 LETTERS MAX 
INCLUDING SPACING) "AMATEUR 
RADIO" APPEARS AS BOTTOM 
LINE ON ALL FRAMES UNLESS 
OTHERWISE  SPECIFIED  112 
LETTERS MAX ) 

AJT ENTERPRISES 
4442 VINTON AVENUE CULVER CITY, CA. 90230 (213) 836-2223 

SATISFACTION GUARANTEFD OR MONFVFZEFUNDE I , 
CHECKS AND MONEY ORDERS ACCEPTED. CALIF RESIDENTS ADD 6% SALES TAX 

$  95  
PER FRAME 
POSTPAID 

t••• A107 

1.111.1.1.1„ 
a iikth,\ N 

FIN OFF sse POWER TRANS 

VoCom 
PO WER AMPLIFIER 

FM-SSB-CW-RTTY-SSTV-AM 
2Meter POWER 
Power when you want it. power when you need it. Power to boost your hand-
held for effective cross-country mobile operation, power to work DX on the 
lower band edge when it's not really quite open. VoCom has it in a variety of 
compact, efficient, clean signaled modular RF power amplifiers.  Built-in 
flexibility, too... ask for information on programmable input models 

• ..Letol 
Oarrai mal 

pee- MODEL  PRICE 

2C400'  $489.95 

2C200'  $259.95 

2C1002 $169.95 

2CO25, $69.95 
1 For 10 or 25 W drive only (specify) 

2 2. 10 or 25 W drive (specify) 
3 For 2 W (nominal) drive only 

•Output power 25, 100, 200 or 400 
watts at rated drive 

02, 10 or 25 watts drive 
*Harmonic and spurious down more 
than 70 dB 

•10 MHz bandwidth for CAP. MARS 
•Efficiency 70% on most models 
02 watt drive models deliver near rated 
output with Syncom. Wilson or other 
1-1.5 watt hand-helds 

OSSB, remote control kits available 
•Massive heat sinking for long life 
*LED status indicator 
•FCC  Type  Accepted  versions 
available for commercial service 

NE W! 200 m W Drive. 25.50 or 100 W Out Models for Yaesu FT-207R! 

Vol:on 
V29 

Send QSL or call today for detailed specifications 

I  Box 219, Prospect Heights, IL 60070 

PRODUCTS CORPORATION  erk.= (312) 870-8060 
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the switch is closed, which 
holds capacitor Cl per-
manently discharged for 
the normal two-way opera-
tion of the radio. 

Construction Hints 
I built all the co m-

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 also since 
there really isn't much to 

wire. The largest compo-
nent was the capacitor, 
and it fit nicely in the small 
recess beside the S-meter. 
The resistors were % -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 mercury switch so that 
the mercury ran away from 
the contacts when the 
radio was lying flat. 

After connecting all 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 
vertical position. 
In closing: An idea that I 

didn't try out, that came to 
me after I built the circuit, 

is to use a LED instead of 
the 1N914 diode which 
would give a visual indica-
tion of a muted radio. Also 
worth noting is that I tried 
several transistors for Q2, 
but found that with some, 
as soon as they were con-
nected, a loss in the radio's 
audio occurred. This was 
not the case with the 
2N327A, and I heartily 
recommend being careful 
of substitutes in this 
area. 

Build a $5 Coax Switch 
— why pay more? 

$3.47 or $5.02. 

Jerrold Swank W8HXR 

657 Willabar Drive 

Washington Court House 

OH 43160 

Atwo-way coax switch 
is a real convenience 

for switching between two 

Fig. 1. 

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 punch cut three 
holes as shown in the draw-
ing in Fig. 1. These are cut 
on the three sides of the 
U-section. 
Mount three SO-239 con-

nectors on the three sides 
of the U-shaped section. 
Then punch a 1/2 " hole in 
the other section and 
mount a heavy-duty toggle 

switch — SPDT. I used a 
DPDT 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-58/U 
for connection to the 
"common" connector so 
that the box can be put 
back together easily. 
Use #12 wire or the 

center conductor from 
RG-8/U coax for the other 
connections. 
The total actual parts 

cost was $5.02, saving 

about $35 over a commer-
cial switch of the same 
type. 
The same idea can be 

used without the toggle for 
an emergency T connector, 
by connecting all three 
SO-239s together. Cost: 
$3.47.11 

TO ANTE NNA 
NO I 

f_.TO TRANSCEIVER  

TOGGLE SWITCH 

Fig. 2. 

TO ANTENNA 
NO 2 
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CRYSTALS 

JAN 
CRYSTALS 
KEEP 
YOU ON 
THE AIR 
• CB 
• CB standard 

. Amateur SCa2nni erneerts 

I  Bands 
• General 
Communication 

• Industry 
• Marine VHF 
• Micro processor 
crystals 

Send 10 for our latest catalog 
Write or phone for more details 

Jan Crystals 
2400 Crystal Drive 
Ft Myers, Florida 33907 
all phones (813) 936-2397 

ciRP 
.12 

easy to charge 

REPEATER 
AUTOPATCH 

HAM 

Offer your club COMPLETE 
emergency communications 

Commercial quality, gold plated contacts, plug 
in. epoxy glass PC boards 12 volt DC or 115 volt 
AC operation - Power supply included. Four 
digit access - Single digit releases - field 
programmable. Hybrid network - No switching 
required. FCC certified telephone line coupler 
Auxiliary "In Use contacts supplied. Land line 
"call-in" signalling control contacts provided. 

Price complete $498 • $3 shipping 8, handling. 
Master Charge. Bank money order, or certified 
check acceptable. 

Accessories: CES-300 powered tone 
pad - $51) BUS-COM Soft-touch' telephone 
powered mike/pad element - $34.95.  M76 

Pet  MONROE ELECTRONICS, INC 
412 House) Ave., Lyndonvolle, N.Y. 14098 

NAMTNONICS,1         P t 
WHERE THE HAM IS KING oh FOR OVER 30 YEARS 

Let Us Fill Your  r ill a  Specific Needs From 

OUR $2,000,000.00 AMATEUR GEAR INVENTORY 
ALL THE FAMOUS NAMES — TRANSCEIVERS—AMPLIFIERS—ANTENNAS—TOWERS 

Give us a try before you buy • Call Jim Titus 
a Division of TREVOSE ELECTRONICS. INC/ 4033 Brownsville Road, Tr avose, PA 19047 

H8 

FREE UPS SHIPPING 
ON PREPAID ORDERS 

r la=m 
— 
215-357-1400 

Info-Tech's Urea! New 
M-200E Till-MODE 
Converts 
MORSE, RTTY 
& ASCII to 
video. 

V 

br 

T1"P7 

•  • 

DOR i'10;iiio; 

7 1  sh  ' 
„. 

L01 .110 

This advanced model in the M-200 Series 
extends the horizons of capability and performance: 

Morse Reception: 
b-6() vvpm with automatic speed & 
wordspace 

• RTTY Reception: 
4 speeds  3 shifts. unshift on space 
select, automatic threshold select. 

auxiliary baudot loop output, tuning 
meter. auto speed readout 

• ASCII Reception: 
110 Baud with built-in T U 

• Video Outputs 
32 character line x lb line video with 

scrolling 
72 character line x 16 line video with 
scrolling 

• Special Feature: 

ASCII. Loop or RS232 output on all 
modes 

M-200E (32)  S500.00 

M-200E (72)   S525.00 

Order direct or from these dealers: 

G10041Communrcabons 
606 Cocoa Isles Blvd 
Cocoa Beach. Florida 32031 
305.783-3624 

Concert Amateur Supply 
Highway 4/5 
Trenton Kentucky 42286 

Dolts Amateur Realm Supply 
212 48th Street 
Rapid City S Dakota 57701 
006-3434127 

(mono Electremcs 
661 George Sli e el 

Si d n ey N S W Australia 

Gernsentown Amateur Supine 
3202 Summer Avenue 
Memphis Tennessee 38 ,12 

806238-6,68 

Morn Rinke Center 
8342 Calve Ellyd 
St Louis Mossouri 63 ,32 
800-325-3636 

INFOJTECH 
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Rckles Electronrcs 
2800 W Merghan Eiryg 
Gadsden Alabama 35004 
205 54 7- 2534 

Unoyersal Amateur Realm 
1280 Aida Drive 
Reynoldsburg Ohio 43068 
614•866-4267 

NA G Chstobulora 
"285 N W 1216 St 
ktarm Flooda 33126 
305-592,9685 

INCORPORATED 
„ilizong in Digital 

Electronic Systems 

17ANACOPA 
o 0 Bo• 76093 
Caracas 107 veheroe.4 

PAarcucce-SPA 
,oa F LLI-Bronzett. 
W an Italy 

VISA 

2349 Weldon Parkway • St. Louis, Missouri 63141 • (314) 576-5489 



James Kates WB8TCC 
3887 North M-52 
Owosso MI 48867 

Hamdom's Evangelical Crusade 
born-again ops, arise! 

I have given up trying to 
II explain ham radio to my 
wife. And who can blame 
me? Last time I mentioned 
that something was wrong 
with my keyer, she called a 
locksmith. And how could 
I try to explain that to 
someone who thinks TVI is 
what you get when you sit 
too close to the television 
set? 
So, I've decided to keep 

my thoughts in that area to 
myself. Except for the 
Tuesday-night gathering of 
hams at our place (at which 
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 
much regressed into a 
domestic ham fantasy-
world. 
Which is not all too bad, 

actually—it beats trying to 
explain the thrill of operat-
ing 160 meters to someone 
who thinks it's an Olympic 
running event. 
Take last Thursday 

night, for example: The XYL 
and I, having finished the 
dinner dishes, had settled 
down for an evening of the 
all-American, middle-class, 
intellectual challenge— 
watching television, of 
course. I sat in the easy 
chair, fiddling with a 450 
MHz handie-talkie, which 
my wife proudly tells her 
friends is "an expensive 

CB." 
Like I said, who can 

blame me? 
My wife had long since 

given up on what channel I 
want to watch, since I 
usually mumble something 
about "20 meters" (unless 
the band happens to be a 
total disaster, in which 
case I grumble something 
about "the gang on two"). 
So as I sat fiddling with a 
stubborn battery pack, she 
flipped to the "Billy 
Graham Crusade." 
She settled herself on 

the couch and picked up 
her knitting. "Is that alright 
with you, dear?" she asked. 
"Mfgpht," I said. She went 
back to her knitting and I 
went back to my battery 
pack. Finally, I got the 
thing in place. I stuck an 
earplug in the jack, fiddled 
with the squelch control a 
bit, and then turned the 
channel selector to the 
local repeater. With that 
odd combination — Billy 
Graham in the right ear and 
some guy testing an auto-
patch in the left — I sat 
back in the chair and 
promptly fell asleep. 
What was it that Freud 

said about people who 
were depressed by daylight 
— that all their secret 
thoughts revealed them-
selves in dreams? Anyway, 
the last thing I remember 
thinking is, "Wouldn't it be 

great if we had someone 
who could do the same 
thing for ham radio that 
Billy Graham is doing for 
religion?" Then, I had my 
first glimpse of a frustrated 
ham's vision. 
Madison Square Garden. 

The Astrodome. The Holly-
wood Bowl. It didn't mat-
ter; the scene was the same 
every time. Hundreds of 
thousands of people stream 
into the nation's gathering 
places to learn about ham 
radio. CBers, SWLers, and 
even stereo freaks crowd 
the  auditoriums  and 
stadiums of the nation to 
hear the world's greatest 
spreader of the ham's way 
of life. Suddenly I awoke 
with a start, sat up in the 
chair, and said aloud: 
"Ham. Elmer Ham." 
My wife put down her 

knitting and stared at me 
quizzically. "What was that, 
dear?" she asked. 
"Nothing," I 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 called the Pentagon 
and begged them not to 
draft me. 
She shook her head. 

"Honestly, dear. I'd swear 

all you ever think about is 
your silly little radios." 
"Mfgpht," I said cheer-

fully. Before long I was 
asleep again, and the vi-
sion returned. 
The Astrodome. Thou-

sands pour into the stadi-
um; millions more watch 
on television. Elmer Ham 
doesn't appear immediate-
ly, of course — they save 
him for the last while they 
warm up the audience. 
Maybe they will play tapes 
of rare DX QS0s over the 
stadium PA system, or 
have a choir chanting in 
CW — something like that. 
Ushers pass out Novice-
class study guides as the 
curious throng floods 
through the doors; atten-
dants begin circulating 
straight keys and antenna 
tuners throughout the au-
dience as the stadium fills. 
And then Elmer Ham takes 
the stage. 
He's a dynamic, charis-

matic man, and the au-
dience  responds  en-
thusiastically as he extols 
the virtues of ham radio. 
An attendant in a white lab 
coat wheels 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 "000hhh" 
at SSTV. They "aahhh" at 
DX and RTTY. And they 
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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 QS0'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 list of 
other happy owners. For those Amateurs, who 
have not experienced NBVM yet, "why not add 
your name to the list?" 

The VBC 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 

NEW TOLL FREE ORDER NUMBER: POI 421-6631 
For all states except California 
Calif. residents please call collect on our regular numbers 

loot iftledsi 

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 incluce: 
• 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 OW 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. 

H3 

Butler, Missouri 64730 

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701 
931 N. Euclid, Anaheim, Calif. 92801 

816/679-3127 
714/772-9200 

Pocos siiboxt to change intttovt taboo 



"wowww" as Elmer ef-
fortlessly copies CW at 65 
wpm. 

After a good hour, he 
makes the big pitch: Would 
anyone in the audience be 
interested in obtaining a 
ham license? Thousands 
raise their hands. Elmer 
warns them that they'll be 
required to learn their code 
and theory, that the battle 
won't be won without a lit-
tle study and dedication. 
Some of them are afraid, 

but others have made up 
their minds that they're go-
ing to do it—and at Elmer 
Ham's invitation, they 
flock down to the stage 
where attendants sign them 
up for code and theory 
courses. 

"Beautiful," I said 
aloud. Then I opened one 
eye. Billy Graham had 
been pre-empted by some 
commercial about a lady 
plumber, and my wife was 
still working at her knitting. 

And, of course, the gang 
was still jabbering away on 
the local repeater. 

"What happened to 
Elmer Ham?" I asked. 
"Who?" 
"Billy Graham. I meant 

Billy Graham." 
"Oh, him. He's all over, 

and you missed the best 
part. It was so exciting," 
she said. 

"I know." I continued to 
fiddle with the handie-
talkie until the next pro-

gram—a rerun of "I Love 
Lucy" — hit the air. 

"This all right with you?" 
my wife asked methodical-
ly. 

"Mfgpht," I said, and set-
tled back into the easy 
chair. This one, I mused, 
would require a little more 
thought. How about a 
Cuban bandleader who 
keeps in touch with his 
crazy redheaded wife 
through  2  meters? 
Hmmmm 

Tom Merrick WI WUO 
64 Maple Avenue 
Atkinson NH 03811 

The Memorizer Flies Inverted 
— something Yaesu never told you 

The popular Yaesu FT-
227R Memorizer pre-

sented me with a hidden 
capability one evening. I 
had always envied those 
who could instantly "go in-
verted" with one flick 
of some super-switch 
thoughtfully provided by 
some brilliant designer. It 
was a great pleasure to 
discover that this was an 
unspecified option in my 
own transceiver! It was 
even more fun to think that 
I had discovered some-
thing that even the design-
ers on this unit hadn't 
thought of. 
This operating pro-

cedure, which requires no 
physical modifications at 
all, causes the transceiver 
to exchange 600-kHz-offset 
transmitting and receiving 
frequencies with one click 
of the function switch. It is 
accomplished by using a 

not-obvious combination 
of control settings which is 
not mentioned in the in-
struction manual. 
The following 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. 
1. Release M (Memory) 

and MR (Memory Recall) 
switches. 
2. Set the frequency dis-

play to the lower of the 
repeater input and output 
frequencies. 
3. Press M switch. 
4. Set the frequency dis-

play to the higher of the 
repeater input and output 
frequencies. 
5. Press MR switch. 
6. Set function switch to 

the MEM or +600 posi-
tion. 

The frequency display 
now indicates the receiving 
frequency. Choose the fre-
quency you want to listen 
to, the repeater input or 
output. When the trans-
ceiver transmitter is keyed, 
the output frequency will 
be offset 600 kHz up or 
down as required to effect 
the desired operation. 
For normal operation on 

repeaters with a low-side 
input frequency, use MEM. 
In this position, the trans-
mitter is forced to be the 
memorized (lower) fre-
quency and the MR switch 
function is defeated so that 
the received frequency 
(higher) is what is set into 
the dial. When you set to 
the + 600 position to go in-
verted, the MR becomes ef-
fective so that the mem-
orized (lower) frequency is 
recalled and the transmit-
ter is offset up by 600 kHz. 

For normal operation on 
repeaters with a high-side 
input frequency, use + 600 
and switch to MEM to go 
inverted. 

As long as the memo-
rized frequency is not lost, 
the transceiver can be used 
on 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 for, I'm surprised you 
have read this far. In truth, 
I don't know of much prac-
tical use unless your favor-
ite repeater frequently 
goes off the air due to time-
out failure. At least it is fun 
to be able to use all of the 
capability of the equip-
ment. 

See you on the output — 
direct . 
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M&M For Quality Ham 
Products at Discount Prices! 

r  0 ' 

LINEAR TRANSVERTERS 
M&M has been appointed the exclusive U.S. distributor for these new 
products from SOTA Communications Systems Ltd. 
These units are produced by SOTA under a license agreement from 
UKW, and are the commercial versions of some products previously in 
issues of VHF Communications. 

1296 TRANSVERTER 
• Receive NF under 3 dB  • Covers 1296-1298 with 

• Image Rejection 20 dB or better  28-30 MHz input. 
• Output Power 21/2 W min  144 MHz available soon. 

1296 CONVERTER 
• Receive portion of transverter only with same specs 

1296 POWER AMPLIFIER 
• 50W output  • Built-in AC Supply 
• Compatible with transverter 

M&M has the items listed below for immediate delivery. Call for quote 
now before prices go up at first of year. 

TRANSVERTERS 

SOTA  23 cm 2W out  28 MHz in  $499.95 
SOTA  23 cm 2W out  144MHz in  $499.95 
SOTA  70 cm 15W out  28 MHz in  $424.95 

CONVERTERS 
SOTA  23 cm  28 MHz IF 3 dB NF  $149.95 
SOTA  23 cm  144 MHz IF 3 dB NF  $149.95 
SOTA  70 cm  28 MHz IF 2 dB NF  $124.95 
LUNAR  70 cm OSCARBOX 'J'  $124.95 

POWER AMPLIFIERS 

SOTA  23 cm 50W output AC Supply  $699.95 
SOTA  70 cm 50W output AC Supply  $499.95 
MMW  70 cm 50W out 12.5V (MML 432/50)  $369.95 
LUNAR  220 & 144 MHz power amps also - call for quote 

ANTENNAE 

SI  23 cm 28 el Loop Yagi  $59.95 
RIW  70 cm 19 el Yagi  $59.95 
NMT  1.3 m 11 el Yagi (220 & 223 models)  $54.95 
NMT  2 m 11 el Yagi (144 & 146 models)  $59.95 

Year end close out KR-500 elevation rotors - $150.00 

RIW ANTENNAS 
SPECIAL YEAR END 

CLOSE-OUT PRICES! 

YAGI ANTENNAS 
Announcing the new NMT-11 series of 144 & 220 MHz Yagis. 
Originally developed by WB6NMT for his pioneering 220 MHz work, 

these modern designs meet the demanding criteria required by all 
serious VHFers. High gain with high efficiency; good mechanical 
strength without additional boom structures; vertical or horizontal 
mounting; all elements 1/4 " thru the boom, insulated mounting; driven 
element '/2" brass tubing with tunable insert (ma.' be silver plated); in-

tegral 50 ohm 4:1 balun included; S0239 or type N connector options; 
models for each sub-band for optimum performance where you want it. 
EME proven on 144 and 220 bands. 

General Specs: 
Boom Diameter 
Active boom length 
Mast clamp accepts 
Parasitic elements 
Driven element 
Beamwidths 

Stacking (-20 dB lobes) 
Stacking (max gain 
SWR (at resonance) 
Relative gain 
Bandwidth NMT-11/144 
Bandwidth NMT-11/147 
Bandwidth NMT-11/220 
Bandwidth NMT-11/223 

144 MHz Model 
1 " 
17.4 ft 
to 21/2" diam 
1/4" aluminum 

1/4 " brass w/ insert 
31° E 34° H 
9.9' E 8.8' H 
12.9' E 11.9' H 
less 1.1:1 
-0.5 dB ref 3.2 NBS 
144-146 MHz 
145.5-148 MHz 
220-222.5 MHz 
222-225 MHz 

220 MHz Model 
1 " 
11.5 ft 
to 2,/2" diam 
1/4 " aluminum 
1/4 " brass w/ insert 
31° E 34° H 

6.5' E 5.8' H 
8.4' E 7.8' H 
less 1.1:1 
-0.5 dB ref 3.2 NBS 

KEN PRO KR 500 

ROTATORS 
SPECIAL YEAR END 

CLOSE-OUT PRICES! 

A I \ 

AIGA ROTORS 
SPECIAL YEAR END 
CLOSE-OUT PRICES! 

RF DISTRIBUTORS 
2785 Kurtz Street. Suite 4. San Diego, CA 92110 

P.O. Box 82183, San Diego, CA 92138 CALL (714) 299-9741 

A.0 Reader Service -see page 259 151 



Double-Duty Decoder Project 
— listen to SCA and tune in RTTY 

Geoffry W. Kufchak 
WA I UFE/5 

159 Ashford 

San Antonio TX 78227 

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 article divided into two 
parts. Part One covers the 
SCA decoder, and Part Two 
covers the FSK decoder. 

Part One 

For a long time I have 

DEMODULATED 
FM 

C 1  C2 
510pF  510pF 
(470pF I (470pF) 

been wanting to receive the 
background music that 
many FM stations broad-
cast. I had read several con-
struction articles describing 
decoders, but they were all 
too complicated. I wanted 
something simple and easy 
to build. I knew that a 565 
PLL could be used to de-
code SCA broadcasts, so 
out came the Signetics Data 
Book. A schematic shown 
in Fig. 1(a) is included, 
along with the specifica-
tions on the IC. Another 
schematic (Fig. 5) demon-
strated that FSK decoding is 
possible. Since the two cir-
cuits were very similar, I 
designed a printed circuit 

1R2 
0K  

:RI 
4.7K 

Fig. 1(a). Schematic of SCA 
decoder. Values in ( )are ac-
ceptable substitutes. Ad-
just R6 for 67 kHz at TP. 

Fig. 1(b). Typical connec-
tion for decoder. 

R6 
5K 

C4 
.001 

R7 
IK 

NE 565  14 RIO 
1K 

board to permit construct-
ing either circuit by instal-
ling the appropriate parts. 
SCA is uninterrupted 

background music trans-
mitted by some FM stations 
for use in offices and com-
mercial businesses such as 
department stores. The SCA 
signal is on a 67-kHz subcar-
rier of the regular FM chan-
nel, and is only ten percent 
of the total signal. The sub-
carrier is frequency-modu-
lated, and has a bandwidth 
of plus and minus 7 kHz. 
An input signal greater 

than 50 mV is required by 
the 565 to be able to oper-
ate properly. A resistive 
voltage divider is used to 

CA 
.oie  ; 
(.022) 

RE1 
IK 

1C3 T .00, 

FM 

DISCRIMINATOR 

T.P. 

AUDIO 

AMP 

.12v 

;Cc7.47 = 

R9 
IK 

SCA 
DECODER 

SCA AUDIO 
OUTPUT 

BREAK 
CONNECTION 

-0--r 
STEREO 

DEMODULATOR 

SPOT 

establish the correct oper-
ating bias for the inputs, 
and a high-pass filter is used 
to attenuate the regular FM 
channel audio. The 67-kHz 
operating frequency of the 
565's vco is set by the RC 
constant of R6 and C3. The 
vco requires only approx-
imate tuning, as it will lock 
over a range of plus and 
minus 30 percent. However, 
a test point is provided so 
that the vco may be set ex-
actly with a frequency 
counter. A low-pass filter 
and de-emphasis network is 
formed by resistors R7, R8, 
and R9, along with capaci-
tors C6, C7, and C8. This 
filter removes most of the 
bias that usually accom-
panies the SCA signal. 
The audio output from 

the 565 is approximately 30 
to 50 mV and may be fed in-
to your receiver's stereo 
demodulator. Most receiv-
ers today utilize an IC as a 
stereo demodulator and 
can distinguish between 
mono and stereo signals. A 
mono signal lacks a 19-kHz 
pilot signal, and the demod-
ulator 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 also include the 
proper de-emphasis net-
work for the regular FM 
signal. 
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NE565 
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LL Y 

0 
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Fig. 2(a). Parts layout of decoder. 

SOLDER 

RIO 

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 receiver's 
discriminator. This signal 
contains both the SCA 
audio and the FM multi-
plexed audio. The demodu-
lator normally eliminates 
the audio signal above 50 
kHz. Fig. 1(b) shows a 
typical connection scheme 
for installing the SCA 
decoder. It may be to your 
advantage to obtain the 
schematic for your receiver 
to locate the proper con-
nection point. 
I installed an SPDT 

switch so that I could alter-
nate between the regular 
channel and the SCA signal. 
This also makes it easy to 
'ocate a station in your area 
that transmits SCA. Just 
tune to each station, and 
flip the switch. It may be 
necessary to increase the 
volume control due to the 
low level of the SCA signal. 
Use % -Watt 5% resistors 

and MylarTm capacitors, ex-
cept for Cl and C2, which 
may be disc type. If you 
have difficulty obtaining 
exact values, acceptable 
substitutes are noted in 
parentheses. These are the 
values I used, and I en-
countered no trouble in the 
operation of the decoder. 

Also, use shielded audio 
cable if the decoder is to be 
mounted more than a cou-
ple of inches away from the 
tie-in point. This will reduce 
the possibility of hum being 
picked up and amplified. 
Power consumption is 
about 8 mA, so a power 
switch should not be need-
ed. Just find a point in your 
receiver where you can ob-
tain +12 volts and wire the 
decoder to it. 

Part Two 

The FSK decoder is a lit-
tle more difficult because 
of the dual power supply re-
quirement. Both plus and 
minus 5 volts and 12 to 15 
volts are needed. Fig. 9 
shows a schematic for a 
suitable power supply. 
Fig. 4(a) shows an audio 

processor stage to supply 
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 should be able to 
tap off from your receiver's 
headphone jack. 
Fig. 4(b) is the digital 

processor stage. The signal 
from the 565 output and 
reference is applied to IC2a 

565 OUT 

565 REF 

Fig. 3. SCA/FSK decoder board. Board is 2"x 21/2 ". Foil side 
view. 

which buffers the signal. 
The output from this amp is 
a distorted square wave. 
IC2b further conditions the 
signal, and the 200k poten-
tiometer is adjusted for a 
3-volt peak-to-peak signal 
at TP1. IC3 converts this 
signal to a clean square 
wave. Pin 3 of IC3 should be 
set at — .2 volts for proper 
symmetry of the output 
signal. However, this is only 
an approximate setting. 
Due to differences in com-
ponents, it may be neces-
sary to align this stage. 
There are two methods 

of aligning this stage. The 
first requires the use of a 
general-coverage receiver 
capable of tuning RTTY sig-
nals. Start by tuning in a 
good strong FSK signal. Try 
one of the RTTY net fre-

quencies. Connect the out-
put of the decoder to the 
keying circuit of your page 
printer, and be sure that the 
printer is set properly for 
the speed of the signal be-
ing received. Use a high-
impedance voltmeter be-
tween pin 3 of IC3 and 
ground, and adjust the resis-
tor while watching the 
printer for the best copy. 
Take note of the reading for 
future reference. 
The second method is for 

all you purists who have 
everything. You will need: 
frequency counter, oscillo-
scope, square wave genera-
tor with variable baud 
width and amplitude con-
trols, and a voltage-con-
trolled sine wave generator 
with amplitude control. 
Set the sine wave gen-

For Figs. 4(a), 4(b): IC1, IC2 —uA747, 14-pin DIP. Pins 9, /3 
— -I- /5 V. pin 4— —15 V. IC3— uA741, 8-pin DIP. Pin 7— 
+15 V. pin 4— —15 V. 

FSK 
AUDIO 
INPUT 

TO FSK 

DECODER 

Fig. 4(a). Audio processor. Audio input>500 mV ac. 

2006 

T.P. I 

SYMMETRY 
ADJUST  .15 V 

Fig. 4(b). Digital processor. Choose ZD1 for maximum output voltage required. 
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•5V 

C2 

FSK 
.1pF 

rI IT  

CO 
.001 

10 

600  5 
NE565 

.15 

R7  RS 
106  106 

wt.  

R5  C3 

'600 T05 0 

-5V 

5 
4 

I  CS 
.01 

T. P 

OUT 

REF 

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. 

10K 
4110.• 

10K 

ICI 

56K 

FSK   IN PUT „ 
100K 

56K 

FSK 
OUT 

200K 

.1  10µF 

113K  0 0 +I5V 0  1 2 

10K 

10K 

IC2 

30K 

-15V 0 

0 T.P. 2 t_LocotTrA 
Fig. 6. Parts layout. Audio/digital processor. Pin 1, IC2: 565 
reference input. Pin 2, 1C2: 565 output input. Be certain 
that both decoder and processor boards have common 
ground when used together. 

Fig. 7. Audio/digital processor board. Board is 2 1/2 " x 2 1/2 ". 
Foil side view. 

erator to a frequency of 
2550 Hz and 500 mV or 
more output. Adjust the 
square wave generator for 
11 ms bauds. The output of 
the square wave generator 
goes to the voltage control 
input of the sine wave gen-

erator. Set the square wave 
generator for positive out-
put only, and adjust the 
level to bring the frequency 
of the sine wave generator 
to 2975 Hz. Switch to neg-
ative output only, and ad-
just the level for a frequen-

Parts List 

SCA Decoder 

Quantity  Resistors 
4  1k, 1/4 W, 5% 
4  4.7k, 1/4 W, 5% 
1  10k, 1/4 W, 5% 
1  5k Pot. Bourns E-Z-Trim 3067P-1-502 or 

Weston 43P502 
Capacitors 

2  510 pF Disc (470 pF) 
2  .001 Mylar 
2  .018 Mylar (.022) 
1  .047 Mylar 

ICs 
1  NE565 

Processor Board 
Resistors 

1  1k, 1/4 W, 5% (unless otherwise noted) 
1  1.2k 
4  10k 
1  13k 
1  30k 
2  56k 
1  100k 
1  100k Pot. Bourns E-Z-Trim 3067P-1-104 
1  200k Pot. Bourns E-Z-Trim 3067P-1-204 
1  1.5M 

Capacitors 
3  .1 uF Mylar 
1  10 uF 25 V Tantalum Electrolytic 

ICs 
2  747 dual op amp 
1  741 op amp 

Misc. 
1  Zener Diode (see text) 

FSK Decoder 
Resistors 

2  600 Ohm, 1/4 W, 5% (unless otherwise noted) 
1  1k 
1  5k Pot.— same as SCA Decoder 
3  10k 
1  30k 

Capacitors 
1  .001 uF Mylar 
3  .01 uF Mylar 
1  .05 uF Mylar 
1  .1 uF Mylar 
1  .15 uF Mylar 

ICs 
1  NE565 

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 
now read 2550 Hz —or 
close to it. Using the scope 
on pin 6 of IC3, adjust the 
potentiometer for equal 
positive and negative baud 
widths. The board should 
now be aligned, and oper-

ate properly with FSK RTTY 
signals. 
Fig. 5 is the schematic for 

the FSK decoder. Note the 
differences in values for the 
change in operating fre-
quency. Use 1/4 -Watt 5% re-
sistors and Mylar capaci-
tors here, also. R6 sets the 
vco frequency to 2550 Hz 
for 850-Hz shift RTTY. This 
circuit is capable of decod-
ing down to 150 Hz shift, 
although for narrow shift 
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CALL TOLL FREE 

Hy-Gain 3806 2-Meter Hand-Held 
Amateur Transceiver 

HOLIDAY 
SPECIAL 
PRICE 
$109.95 

Accessofl• 

Mod. Ho CNIK”Otosm PM.. 

44 \ - a 113,, , Par̀ 
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CAI TOLL FREE 
1.800-228.4097 

for Quality Ham Radio Products at Discount Prices 
KENWOOD 

YAESU 
DRAKE 
ICOM 
STANDARD 
PANASONIC 
AEA 

DENT RON 
HY GAIN 
MOSLEY 
CUSHCRAFT 
WILSON 
HUSTLER 
LARSEN 
BENCHER 

Dor Kill Order Ho w, ICST1 

F 8 am to 121111(11114h! 
Saturday 8 am to 6 pm 
Sunday  Noon to 8 pm 

Jj 

TAYLOR 
SWAN 
TEMPO 
TEN TEC 
MIDLAND 
CDE 
AUTEK 
MIRAGE 

Doll 
Denny 
Bill 
Joe 

E T.0 ALPHA 
VHF ENGINEERING 
BERK TEK CABLE 
CONSOLIDATED TOWER 
SAY 
SHURE 
TELEX 
ROBOT SSTV 

Call and Talk to 

WBOYEZ 
V1I0CIR 
KA7CDF 
WAOINRI 

John 
Blame 
Bob 
Jou 

WBI21MTS 
WBOQLH 
WBORQZ 
KA OCRK 

vlsA•  Com munications Center C O 
N O M .  443 N 48th, Lincoln, Nebraska 68504  In Nebraska Call 14021466 8402 

CALL TOLL FREE 

1-800-228-4097 
Co m munications Center 

443 N 48th Street 
Lincoln, Nebraska 68504 

In Nebraska Call (402)466-8402 

v•• C58 

Antenna Sale! 
Regular 

TH6oxx  Super Thunclerbiiil  $32995 
TH AIK 3  3 el. 10-15-20M beam  222.95 

TH3JR  3 el 10.15-20M beam  169.95 
Hy- Quad  2 el. 10-15-20M Quad  274.95 
205BA  5 el "Long John" 20M bearn  329.95 
155BA  5 el. "Long John" 15M beam  199.95 
105BA  5 el. - Long John" 10M bearn  129 95 
204BA  4 el. ?OM beam  249 95 
204MK5  5 el. conversion kit  99.95 
1538A  3 el. 15M beam  8995 
103BA  3 el. 10M beam  70 95 

402 BA  2 el. 40M beam  239.95 
BN-86  Balun for beam antennas  15 95 
TH2TAK 3  2,1 10-15-20M beam  149.95 

18HT 

Classic 33 
Clauic 36 
TA 33 
TA 36 

TA-33 Jr 
TA 40K R 

MOSLEY 
3et 10, 15.20 Mtr beam 
6.1. 10, 15, 20 Mtr. beam 
3 el. 10, 15. 20 Mtr. beam 
6 el 10, 15, 20 Mtr. beam 
3 el. 10, 15, 20 Mtr beam 
40 Mtr. Add On 

CUSHCRAFT 
A111-34  4 ele. 10, 15, 20 Mtr. beam 
ATV•41  10, 15, 20, 40 MIr  Vertical 
ATV•5  10. 15, 20, 40, 80 Mtr yarn .' 
ARX.2  2 Mtr. Ringo Ranger 

AR4  6 Mir Ringo 
ARX-220 220 Mhz. Ringo Ranger 
ARX-450 436 Mhz. Ringo Ranger 
A144-11  11 e le. 144-146 Mhz. beam 

ITBA 
4 BTV 
5 BTV 
AM 75 
PM 75S 
G6 1446 
07 144 

HY-GAIN 

Special 

S25995 
179 95 
139 95 

219 95 
159 95 
159 95 
109.95 
199 95 
79 95 
79 95 
59 95 
189 95 
15 95 
119.95 

Regular  Special 
189-IT  el, Tower 80 10M vertical  $359.95  $289.95 

18AVT/VV13  80.10M Trap vertical  105 95  84.95 
14AVO/W13 40•10M Trap vertical  69.95  57.00 
12AVO  20.10M Trap Vertical  4295  34.95 
14RMO  Roof Mounting kit (verticals1  33 95  29 95 

51300  80-10M Trap doublet  109.95  89 95 
2600  80-40M Trap doublet  59.95  49.95 
668  6 el. 6M beam  119 95  99 95 
203  3 el. 2M beam  15.95 
205  5 el. 2M bearn  21.95 
208  8 el. 2M beam  29.95 

214  14 el 2M beam  34.95 
LA-1  Deluxe lightning arrestor  59.95  49.95 

TH5DX  269 95  209.95 

289 95  219 95 
8995  69.95 
109 95  8995 
39.95  32.95 
36 95  32.95 
39 95  32.95 
39.95  32.95 
36 95  33 95 

HUSTLER 
3 ele. 10, 15,20 Mtr beam 
10-40 Mtr Vertical 
10-80 Mtr Vertical 
75 Meter Resonator 
75 Meter Super Resonator 
2 Mtr  Base Colinear 
2 Mt, Base Cohnear 

Regular 

3)4 75 

392 75 
264 00 
392 75 
197 00 
11995 

A147-11 
A147-22 
A144 10T 
A144-20T 
A147 20T 
A430 11 
A432 20T 

ROTORS 
HAM 4  $149 95  T2X Tufty/atom $199 95 

Call for prices on rotor cable, Coax, Towers, and Accessories 

VISA' 

Special 

20995 
249 95 

189.95 
249 95 
14995 

89.95 

11 Ole 146148 Mhz beam 
22 ele Power Pack 
2 Mtr "Twist" 10 ele. 
2 Mtr "Twist" 20 eH 
2 Mtr beam 
432 Mhz 11 eie beam 
430-436 Mhz Beam 

259 95 
9995 
134 95 
1695 
31.95 
7995 
119.95 

189 95 
7995 
9995 
14 50 
27.50 

5995 
89 95 

36.95 
109.95 
42.95 
62.95 
6295 
3495 
59.95 

Alliance HD 73 S109 95 

All prices do not include shipping 

We carry all major brands of ham radios AT DISCOUNT PRICES 
Kenwood - Yaesu  Drake  ICOM - Dentron - 

Ten-Tec - Swan - Tempo  Midland - E.T.O. - Wilson 

30 95 
89 95 
3495 
5295 
5295 
29 95 

49 95 

 • 
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0 
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Fig. 8(a). Parts layout for FSK decoder. 

RTTY, it may be necessary 
to add a 10k resistor be-
tween pins 6 and 7 of the 
565. This will narrow the 
lock range, and improve the 
tracking of the vco. Always 
tune the vco for a frequen-
cy halfway between the up-
per and lower limits of the 
signal you wish to decode, 
with no input applied to the 
decoder. 
Choose the zener diode 

at pin 6 for the output 
voltage required for your 

application. For TTL cir-
cuits, use a 1N751, 5.1-volt 
zener. A 1N757 will give 
you 9 volts. 
I haven't tried it yet, but 

it would seem that if the 
FSK decoder is tuned to 
1800 Hz, it may operate for 
decoding audio tapes using 
the Kansas City Standard of 
1200-2400 Hz. If it does, 
tape decoding for micro-
processors is possible, and 
that makes this a three-in-
one project.• 

Kenwood 7600 
2m FM Transceiver 

Kenwood TS120S 

II 
VISA 

ABC 

+15V 

IL2N2;08 

GND 

220n. 

5 IV 

` r\r"'- 1  IL I" 4 1  

( I t  9  n  6f  1 41 1  

-I5V 

I  Oft d° 45,4 ca.-0 

Fig. 8(b). Alternate layout for use with ±15 V supply only. 
Mount 220Q resistors vertically. 

LM3407 -15 
LM340K-I5 
(71315K) 

N 4001 (2) 

LM320 T-15 
LM 320K -I5 
( 7915K) 

•I5V 

5V 

GND 

V 

I 5V 

Fig. 9. Power supply for FSK decoder and processor. 

The LE DER   
In theNorthwest! 
ATLAS • ICOM • KENWOOD • YAESU 

\v1444\ANAlvvIi/ 
Call 206-364-8300 

to place your order. 

We will pay for call 
when order is shipped. 

COMMUNICATIONS A46 

17550 15th Ave. N.E. • Seattle WA 98155 • (206) 364-8300 

Kenwood TS180S 

Yaesu FT101ZD 

taik 
Other locations: (Walk-in customers only) • Bellevue -12001 N.E. 12th • Everett -4610 Evergreen Way • Open Mon. thru Sat. 
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The MICROLOG Video Display Terminal 
for Morse & RTTY 

Computer Enhanced   

dual tone RTTY demod 

Audio tuning 
aid-on/off 

LED tuning indicator 

Permanent display of selected 
Mode, Speed and clock 

Normal or ZOOM * display 

On/off-Morse Baudot 
& ASCII select 

Morse calibrate & RTTY 
speed select 

... and the Story Behind It 

Keyboard 
hand Key 
or TTL 

Heavy duty 
enclosure 

master charge 
I .   C•00 

a 

Receiver 
speaker 

V  H 

To scope 
display 

Remote 
LED 

Remote 
pushbutton 

Black or 
White 
screen 

Monitor or 
television 

Normal/ 
Zoom select * 

Computer 
cassette 
interface* 

A VR -2 Video Display Terminal  S499 

VM-4209 Video Monitor (9 inch) $189 

VHF Video Modulator  $ 30 

Prices subject to change 

Loop or 
RS-23 f 

*Optional Features 

One year warranty on all products. Write for additional information. 

Split-Screen 
cable to 
AKB-1* 

VISAS  MICROLOG M 55  4 Professional Drive — Suite 119 /Gaithersburg, Maryland 20760 
C O R P O R A TI O N  Telephone (301) 948-5307 

0 
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Bob Buckman W6SMJ 
3954 HilIview 
Santa Maria CA 93454 

Build a Simple HT Charger 
—doubles as a 12-V supply 

W hen I acquired my 
Standard handie-

talkie in 1972, I went all 
out—leather case, rubber 
ducky, mini mike, fistfull 
of crystals, and a shiny 
black charger. 

The SCH HUC1 charger 
was prone to losing its 
filter capacitors (bad lot or 
something) without giving 
any indication of malfunc-
tion except that a full 
charge would last only a 
few hours. Since Standard 
chose to use a voltage 
quadrupler circuit, that 
loss required four new 100-
uF capacitors. 

Recently, I bought a 

1,F21A 

Heathkit 2 meter 10-Watt 
amplifier for use with the 
handie-talkie on trips and 
in rental cars. The amp 
takes about 100 mA in 
transmit. I decided to build 
a 12-volt two-Amp power 
supply in the charger case 
and replace the charger cir-
cuit with one of the new 
three-terminal regulators 
in a constant current 
mode. 
The circuit is easy—all 

the parts are available at 
the friendly neighborhood 
Radio Shack. When you 
open the charger, take 
everything out. The slide 
switch is too big with the 
new transformer in place 

276-1152 
26 100+ P1+ 

F2 
26 

Fig. 1. 

and you have to drill some 
holes anyway, so take 
everything out and drop 
the remains in the junk box. 
You will use only the line 
cord and the cabinet. The 
chassis is the S-shaped 
piece of steel surrounded 
by the outside shell. 
I used banana jacks 'A 

of an inch apart for output 
terminals and a small piece 
of P-type vectorboard to 
hold the small parts. If you 
use the existing switch hole 
for one end of the trans-
former, there is just enough 
room for the two 1000-uF 
filter capacitors to be 
crammed  lengthwise 
against the transformer 

01 
RS-2027 

27 

 C > +12 RED 

CHARGE 

f p. RI. AC  

frame. There is not much 
room, but underneath the 
capacitors, is a five-
terminal phenolic terminal 
strip bolted to the other 
mounting hole of the trans-
former. This terminal strip 
holds the four-terminal 
bridge  rectifier,  the 
positive ends of the filter 
capacitors, provides a 
ground contact, and con-
nects the secondary of the 
power transformer. 

I tried to use a 12-volt 
rms transformer, but, with 
only 2000 uF in the filter, 
the output voltage under 
load drops to about 8 or 9 
volts. Using a higher volt-
age transformer allows the 
regulator circuit to handle 
the ripple dynamically, 
since the dc instantaneous 
value never drops below 14 
volts. 

Output ripple under 
load was measured at 
under 30 millivolts; no hum 
is detectable without in-
struments on the rf carrier. 
The pass transistor is 
bolted to the bulkhead in-
side the charger case. In-
stall it with a mica washer 
and be sure that there is no 
short between the collec-
tor and the case. Note the 
fuse in the schematic for 
short-circuit protection. It 
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Amateur Radio Su .ply of Nashville Inc. 
%‘016%s  

10%•  o•  CALL A.R.S.O.N. NOW!   
04t°° 615 8 6 8 • 4 9 5 6  
Vie no longu pow a Cueing Ale [airy 
all no w line, Use this Equine s, cosy 

catalog  Coll or mote tor price quotes' 

615 South Gallatin Road - Madison, Tennessee 37115 

Vti,\Egrg 
NO W IN 

ST OCK' 

FT101Z0 
Ong.tai 160M-10M 
Deluxe Features 
Cheek the others 
then get our priest 

YAESU 
FT 901 DM 

Call for 
yours 
today!  

441 

for the Best DEALS 

SWL's! — ER(t7 and f Kft7000 
All band receivers in stock! 

NEW/  YAESU FT207R 
•  Synthesized Handi-Talkie. 

Call now for our price! 
We stock the complete YAESU   

Den7ron_ 
Dentron 
GLA 1000 

1 KW DC INPUT! 
1200 W PEP! 

LOW PRICES , 

CM CLIPPERTON L 1 KW DC INPUT l 
2 KW P.E.P. 
In Stock - Low Prices , 

MLA 2500 B -.DTR 2000L 
Dentron Antenna Tuners and Antennas. 

CHECK OUR LO W PRICES!   

  MP1 HF & MP2 VHF 
SWR MTR. - B108 2M AMP. & 81016 
160 WATT. 2M AMP. In Si l.,, 

TR-1000 - 600 MHz 
Frequency Counter now 

in stock! 

GB 

ANTENNA SWITCHES in stock! 

D AI WA 
J. W. Miller 

r et; 
\s, Call or write for SUPER LOW prices' 

MFJ ENTERPRISES, INC. 
TUNERS - FILTERS - We've got 'ern! 

(:HECK US FIRST! 

fast UPS Delivery. Place your order then SPA NI) BACK.' 
We ship your order the same day sue get if' 

Best prices and quick handling of your order! 

NEW! 
IS 180S 

All Solid State 
with Digital 
Frequency 
Control. 200W 
P.E.P. Memory. 

."1 
TS 520 SE 

A new version of 
the FAMOUS 
STANDARD! 

Call or write for our price! 

Hest Pr ir  ArtyvvInut,l 

K g TS 120S 
ALL SOLID STATE 
HE TRANSCEIVER 
PLUS A FULL LINE 
OF ACCESSORIES , 

T R 7600/7625  TS 700SP \ 

HOLIDAY S4111 s,,, , ,, .-,, prices! 
IR 7600/7625 and RM 76 Micro Pro-
cessor, and TS 700SP -Call or write lor 

these special lowest prices yet! 

E W!  Ask us about the NEW 
TR 2400 2M 

HA M)! TM K 1 F I 

R-1000 
Deluxe Communications 

Receiver 

Ater,  Also available HS-S laerum 
Headphones A matching speaker sr•100. 

„.rlin  KEN WOOD OWNERS! We have 
111Cw"  the new Kenwood Phone Patch! 

We stock the full KENWOOD line and 
Lprovide mirranty and after-warranty service. 

BUY WITH CONFIDENCE! 

ALLIANCE HD-73 
ALLI A N CE  Rotor Special 
SPECIAL   
OFFEN!! 

$105 00 Including 
Shippino in U S 

MD 73 with 100 tett 

mug cable 3120 00 

14173 with WO lett rotor cable and 100 Nel 1168U S150 00 
Cashiers check or M 0 please 

CDE ROTOR SPECIAL 
( The NEW HAM IV Rotor 

Shipping included 

HAM IV Rotor S147 00  Ott Nt•V" 
HAM IV Rotor with MO 11  0' 
rotor cable  S162 00 

HAM IV Rotor plus 100 tt each 
10101 cable and lust glade 

RG8U E18500 
Send cashiers check or M 0 
BEAT THE PRICE INCREASE! Order NOW! 

\.... Prices on CDE Rotors good ONLY until 1 2/31/79. ) 

c=2, 

(... TR/DR-7 Now in stock! 
Full 7 line of accessories! 

DRAKE 

'fah. ,. 

4 04; 

(401 
Accepted at slightly 

higher prices! 

"N-I" OMNI 
Unbeatable Prices! 1 0 
Century 21, 540, 
544, 545, 546- 
Argonaut, Plus all 
Accessories! 

S wam 
F I ICTRCNICS 

N E W! 0 Slus coy 

ASTRO 150 
HF SSB 
Transceiver 

featuring "V RS" 
Fully Synthesized 235 Watts PEP & CW. 
See the Swan ads and Call us or write for 

REST PRICES ANYWHERE! 
mit 

HE M  1 02 BX 
Dual PTO's 
SYNTHESIZE! 
1.8-30 MHZ 

235 Watts PEP  .1 

DATONG 
We have in stork the amazing Datong FL I active audio NI. 
Also now have the ASP. Automatic speech processor  plus 
Code M O,  Fantastic additions to your station Call or writ', 
information and prices 

(ID 
701, 211, 215, 280, 30A & 255A 

All in stock now! 

ROBOT   
SSTV - ROBOT 

O M PUT YOURSELF 
IN THE PICTURE! 

• Get in on the latest in 
Ham Radio! 

CALL OR WI-fl 1 I NO W FOR PRICE '' 

DS! Counter Semi-kit 
Get on Frequency! Write 
or call for special price! 

ANTENNAS CUSHCRAFT - HYGAIN 
LARSEN — HUSTLER - AVANT! 

SPECIAL! Cushcraft ATB34-$220.00 
Delivered anywhere in the Cont. U.S.A. 

HYGAIN -NEW TH5DXX IN STOCK! 

antennas )   

The fantastic new Avanti 2 meter Mobile ) 
.,aartik   

L  glass! 3 DB pin. Neat and compact 
,Antenna - mounts on your car window 

Please send Cashiers Check or Money Order. 
Delivered anywhere in the cont. U.S.A.  

SPECIAL PRICE - $30.001 
installation! 

USED EQUIPMENT? OUR STOCK TURNS FAST? 
WRI n OR CALL YOUR SPEaRC NEEDS! 

Prices quoted in this Ad guaranteed 
until 12/31/79, or As MaritilacItirPr'S 

STORE HOURS - Monday thru Friday, 9 AM to 5 PM  supplies lastl 

Amateur Radio Supply of Nashville, Inc. 
V Reader Service —see page 259 1 



was hard-wired into the 
lead from the bridge to Q1, 
and its ends were covered 
with tape. 
Because the open circuit 

charging voltage is over 25 
volts, be sure your handle-
talkie's external power 
jack is wired so that the 
nicads are always connect-
ed to the charger pads and 
disconnected from the 
radio power bus when the 
external jack is plugged in. 
The constant-current 

regulator, VR2, maintains 
the regulator voltage 
across the series resis-
tance. To find the resis-
tance value for any con-
stant current within the 
regulator's power range, 
divide the regulator volt-
age by the desired constant 
current. 
With the switch in the 

normal charging position, 
the regulator delivers a 
constant 43 mA (just like 
the Standard circuit was 

supposed to) even into a 
short circuit with no ill ef-
fects. I connected two bat-
tery packs in series and the 
current was still just 43 mA. 
The LED gives positive in-
dication of charging cur-
rent-43 mA will never 
hurt the nicads. The trickle-
switch position reduces the 
charge current to around 7 
mA and is used when the 
handle-talkie gets only in-
frequent use. The 27-Ohm 
resistor across the LED 

shares the current in the 
normal charge mode to 
prevent burning out the 
LED. In the trickle mode, 
not enough current is left 
to illuminate the LED. The 
normal/trickle switch is in-
stalled in one of the rivet 
holes from the old slide 
switch; the LED is spot-
epoxied into the other rivet 
hole. 
I now have a charger I'm 

sure of and a utility 12-volt 
supply as well!M 

Charles Willson K2GMZ 
505 East Main St. 
Palmyra NY 14522 

Dolt-Yourself Carrying Case 
for Wilson HTs 

save $14.88 

I 'm the proud owner of a 
new Wilson Mark ll HT, 

Fig. 1. Instamatic camera 
case—after surgery. 

which I had the good for-
tune to win at the 1978 
Syracuse hamfest. This lit-
tle gem came complete 
with .52-.52 xtals, rubber 
ducky antenna, and a wall 
charger for the nicad bat-
tery pack. 

The first thing I did, after 
I came down to earth, was 
to fire off an order to a 73 
advertiser for crystals for 
several local repeater fre-
quencies. 

Next, I needed a carrying 
case. Ouch. The Wilson (no 
relation, unfortunately) 
leather case lists at $18.95. 

Seemed like an extrav-
agant outlay for a case to 
carry around an HT which 
merely cost me the price of 
a dollar raffle ticket! 
An alternative which 

came to mind was, "Can a 
nearsighted, middle-aged 
ham with two left hands 
consisting of ten thumbs 
cut out and sew a leather 
or vinyl case which would 
have enough class to house 
this fabulous HT?" The 
painfully obvious answer 
to this question was a re-
sounding "No!" 
While wandering through 

the camera department of 

a local discount depart-
ment store (K-Mart), I spot-
ted a top-grain cowhide 
leather Instamatic-type 
camera case which had the 
exact dimensions I needed. 
Cost? $4.07 plus sales tax. 
A few minutes worth of 

surgery using an X-acto 
knife as a scalpel, and voila, 
a case which could com-
pete with the high-priced 
spread. In addition to the 
openings shown in Fig. 1, I 
punched a hole in the bot-
tom which allows me to 
plug in the charger without 
having to remove the unit 
from the case.III 
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Warren 
K2IXN 

11 Padio PIA. 
CENTRAL NEW YORK'S LARGEST HAM DEALER 

HOLIDAY SALE DAYS 
YOU MIGHT BE ABLE TO BEAT OUR PRICES . . . 

. . . BUT YOU WON'T BEAT OUR SERVICE 

Season's Greetings 
From Our Staff 

Warren / K21XN 
Bob/ WA2MSH 
Allan /WA2MS1 
Norman / K2KLV 
Jack/ WB2LCP 
Chuck/ WA2GJN 
Bev/ K2TPE 
Val / KA2GNA 

YAESU 
if  LAND/MOBILE 

DISTRIBUTOR 

YAESU 
FT225RD 

_  - 

YAESU 

CPU-
2500RK 

YAESU 
FT-901 DM 

DENTRON 
CLIPPERTON L 

DRAKE 
-R7-DR7 

KDK 
FM2016A 

SWAN 
ASTRO 
150 

• • •  4. 
• •  • • 

• • 

SWAN 
102B X 

All Sales Over $750.00 Will Entitle You To A 
FREE 1980 Callbook Until December 31st. 

OUT OF STATE 
CALL TOLL FREE  1-800-448-7914 

Featuring: Yaesu, Drake, Ten-Tec, Dentron, ICOM, Atlas, Robot, Swan, Midland, Wilson, KEK, MFJ, Bird, Tempo, 
Astron, KLM, Hy-Gain/Telex, Mosley, Larsen, Cushcraft, Hustler, Mini-Products, Universal, Tri-E, Aluma Tower, 
Vibroplex, Bencher, Microwave Module, DSI, Anteck, Electronic Research, CES, Ham Key. 

WE SERVICE EVERYTHING WE SELL! 
CALL FOR A QUOTE . . . YOU WON'T BE DISAPPOINTED 

We are just a few minutes off the NYS Thruway (1-90) Exit 32 

Bob 
WA2MSH 

ONEIDA COUNTY AIRPORT TERMINAL BUILDING 
ORISKANY, NEW YORK 13424 

315-337-2622 or 315-337-0203 
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1-800-633-3410 TODAY! 

Prices in this catalog subject to change 
without notice. Prices good only 
while supply lasts. 

DON'T 
WAIT 

DRAKE TR/DR7 
Solid state 
synthesized 
HF transceiver 
Covers 160 thru 10 meters, reception from 1.5-30 con- inuous. 0-30 
MHz with optional AUX-7, modes USB, LSB. CW. RTTY. AM True 
pass and tuning. RIT, built-in RF wattmeter/SWR bridge, SSB 250 
watts PEP, CW 250 watts, AM 80 watts Power supply required for 
AC operation. PS-7 120/240V power supply available 

ICOM 
IC-551 
50 MHz 
all mode 
transceiver 
An all mode, 6 meter unit with multipurpose scanning Either 
memory scan (monitor 3 different channels) or prc gram scan 
(scanning between 2 programmed frequencies). It also features 
built-in dual VFO's, built-in AC/DC power supplies, digital readout. 
10 watts, noise blanker, high quality crystal filter, and scans the 6 
meter band. Options include EX-108 (pass band tuning), EX-106 
(FM board) and EX-107 (VOX). 

489 g 95 Call today 

DRAKE 

ACCESSORIES 

DL1000 1000W dummy load   49.95 
DL300 300W dummy load   24.95 
FA-7 tan for use with the TR/DR7   25.00 
NB7 noise blanker for TR/DR7   90.00 

FILTERS FOR THE TR/DR7 

SL-300 CW filter   52.00 
SL-500 CW filter   52.00 
SL-1800 SSB. RTTY filter   52.00 
SL-6000 AM filter   52.00 

INTEGRATED CIRCUITS FOR AUX. 7 BOARD 

RRM-7 plugs in for receive   7.50 
MS-7 matching speaker   36.00 
AUX.-7 extended range board for the TR/DR7   45.00 

MICROPHONES 

7077 deck mic. Modes: push to talk or VOX, dynamic, high 
impedance, freq. res.: 300-5000 Hz, 4 pin connector   45.00 

‘1111iluit 

YAESU 
FT-227RB 
2m FM 
transceiver 
With 4 memory channels, a remote scan for mic, can select to scan 
clear or busy channel, a frequency coerage of 144 to 148 MHz. 800 
channels, power requirements. 13.8 VDC at 2.5 amps continuous. 
AF output 10W hi/1 W lo, tone burst * 600 KHz repeater offset. 
Complete with YM-22 touch tone mic. 

MAIL ORDERS P 0 BOX 11347 BIRMINGHAM AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM ALABAMA 35233 



ALL LONG'S TODAY! 

KENWOOD PC-1 phone patch 
A matching phone patch for Kenwood 
equipment. It has NULL contorl. RX 
gain control and TX gain control. It 
rr ay be connected between a trans-
ct,,iver and phoneline. 

59. 9 5 Call today 

KEN WOOD 
PS-30 
power supply 
Designed to match the TS-180S/TS-
120S, this unit supplies regulated 138 
./DC at 15A continuous, 20A intermittent 
oad with complete ease and safety due 
to the use of generous heat sinks and an 
automatic reset electronic overload trip 

139. 0 0 Call for quote 

KEN WOOD MC-50 
dynamic desk mic 
This mic has dual impedance, 50 ohms or 
50K ohms Compatible with Kenwood 
equipment. 

45. 0 0 Call today 

SP-901P speaker/patch 
A speaker/phone patch to match the FT-
901 series The unit has full metering and 
level controls 

MAIL ORDERS 

BIG 
200 Watts PEP! 
KENWOOD BUY! 
TS-180S 
solid state 
HF transceiver 
with Digital Frequency Control 
With 4 memories, manual scanning, 
tuning in 20 Hz steps with recall of stored 
frequency  Cover 160 to 10 meters. 
Needs no tune up Built-in microproces-
sor. digital display. IF shift, selectable 
bandwidth, tunable noise blanker, RE 
AGC, dual RIT, improved speech pro-
cessor, 13.8 VDC operation. Adaptable 
to proposed bands. 

BIG BUY! 

200 WATTS PEP! 
KENWOOD 
TS-120S 
All solid state 
HF SSB transceiver 
No tune up' Miniaturized circuits, solid 
state construction, built-in digital dislay. 
IF shift, final transistor protection. VOX. 
noise  blanker,  25  KHz  marker 
Frequency range is 80 to 10 meters and 
WWV. modes  SSB and OW. power 
requirements. RX-0 7A 13.8 VDC. TX-
18A  138  VDC.  31/2"Hx91/4"Wx13 1/2"L. 
Weight 11.7 lbs. 

YAESU 
FT-101Z 
high performance 
HF transceiver 
Covers 160 thru 10 meters plus W M, 
modes are LSB. USB. and CW, built-in 
power supply, built-in RF speech pro-
cessor. built-in noise blanker. variable IF 
bandwidth, analog frequency readout. 
6146 final tubes with RE negative feed-
back. heater switch. VOX, attenuator 10 
dB or 20 dB selectable. Power require-
ments: 100/110/117/200/220/234 volts 
AC 50/60 Hz. 

ICOM IC-701 HF transceiver 
All solid state, 100W continuous duty on 
all bands, all modes 160 thru 10 meters. 
dual  built-in digital VFO's for split 
frequency operation, VOX, semi-break-
in CW. RIT, AGC, noise blanker, and 
built-in speech  processor. IC-701 PS 
needed for AC operation. Power supply 
requirements.  DC  13.6V  negative 
ground 

1149.95 List 

699.95 List 

749.00 List 

Call fc r quote 

Call for quot. 



MAPS CALL TOLL 
THE 

HAND80 °K 

ARRL Publications 
ARRL Radio AmaMuer' Handbook Newly revised 
jampacked with everything from basics to 

latest developments I N 10081  9.75 

ARRL Radio Amateur's License Manual The 
most  up to date compilation  of rules & 
regulations Covers from Novice to Extra Class 
IN 10012  4.00 

ARRL Novice 0 and A 11009. Anew pocket sized 
study guide with 223 sample question and 
answers and a sample novice exam 96 pages 
IN 10006   1.00 

ARRL Antenna Handbook Complete instruc-
tions for building antennas of all types I N 
10026   5.00 
ARRL World Map I.N. 10099  3.50 
LCF Calculator Slide rule type calculator to com-
pute resonant frequency. etc A great aid , I N 
10062  '  3.00 
Electronic Data Book All you need to know about 
Filter design  RF circuit data antennas and 
feedline info 8 more I N 10027  4.00 

Looming to Work With Integrated Circuits Build 
a digital voltmeter freq counter while learning 
about IC's IN 10060  ..  2.00 

Single Sideband for the Radio Amateur Covers 
theory and practical how-to-built ideas  I N 
10017  3.00 

FM and Repeaters tor the Radio AMMINUf Learn 
all about FM and repeaters from this handy book 
IN 10014  560 

Solid State Design for the Radio Amateur 
Packed with information for practical use of solid 
state devices IN 10061  7.00 

Solid State Basics Pure solid state information 
and practical basics for today's ham I N 10037 

5.00 

ARAL Repeater Directory By Stan Horzepa. 
WA1LOU Handy sized booklet with room for 
your own notations I N 10047  1.00 

ARAL Radiogram Message Pads I N  10007 
.75 ea. 

ARRL Special Operating Kit Consists of ARAL 
Ham Radio Guide, full color US area call map. 
ARRL log book. 70 ARRL radiograms IN 10063 

6.50 
ARRL Ham Radio Operating Guide Brush up on 
good  operating  practices with  this  ready 
reference source I N 10025  4.00 

ARRL  Satellite  Conwnurikabons  Includes 
Getting to Know OSCAR, into on the "RS" 
satellites, maps, locatorS and morel I N 10064 

4.15  
ICI meter DXIng Handbook. Contains 4 sections 
on propagation antennas station equipment 
and operating practices  It's filled with solid 
practical experience I N 26307  4.50 

The Amateur Radio Vertical Antenna Handbook 
The first book for amateurs solely about vertical 
antennas, it is full of information  I N 26316 

5.00 

The Challenge of 160 The unique operating 
characteristics are explained and there are tips 
on building simple equipment I N 26312 4.95 

WIRE 
ANTENNAS 

. .. . . “101 .11 

Hints and Kinks New ideas written by hams 
themselves This is lull of practical ideas and tips 
that they have used successfully IN 10029 4.00 

Radio Frequency Interference A new book to 
help everyone understand BEI It covers all from 
good neighbor relations to simple technical 
cures for RFl Helps identify and solve problems 
IN 10083  3.00 

ARAL Code Kit Upgrade your Novice or Tech 
Lictinse with these 2 60 min cassettes with 
speeds ot 5 7'.. 10 II 13 wpm Instruction book 
included IN 10046  11.00 
ARAL Log Books spiral bound books 
Large I N 10015  ITS 
Small I N 10020  .75 

Tun* in the World with Ham Radio Learn all 
about amateur radio with a text and a morse code 
cassette  For the beginner studying for the 
Novice exam I N 10031  7.00 

Understanding Amateur Radio A must guide for 
the newcomer it explains in simple language 
elementary principles ot electronics & tells how 
to build low cost equipment I N 10016  5,00 

RADIO 

ORER A1° ' - 

m o st GUIDE 

Radio 
Publications, Inc. 
Beam Antennas Handbook by Wm Orr. W6SAI 
N 26200  495 

Wire Antennae by Wm. Orr. W6SAI. 1.1V, 10058 
5.95 

All About Cubical Quad by Wm Orr. W6SAI 
IN 26201  475 

The Truth About CB Antennae by Wm Orr. 
W6SAI IN 26202  595 

EIMAC's Care and Feeding of Poway Grid Tubes 
IN 26205  695 
The Antenna Handbook I N 26207  695 
VHF Handbook by Wm Orr W6SAI I.N. 26203 

515 

Better Short Wave Reception by Wm. Off. 
W6SAI IN 26204  495 

0 0 \CS 

soa 
It" 

;Tom 

AMECO %ism, 

Ameco Books 
Communicate with the World with Ham Radio 
NP-1 IN 24825  6.95 

Amoco 7-01 011111111t1041 and Answer Guide for the 
Novice Exam IN 24828  1,00 
Ameco 12-01 General Class Question and 
Answer Guide. I N 24829    1.50 
Question S Answer for Advanced Class Exam 
16-1 I N 24809  1.50 

Question & Answer for Extra Class Exam 17-1 
N 24810  1.50 
Radio Amateur Theory Course 102-011 N 24812 

595 
Radio Electronics Made Simple I N 2480O 2.50 
Logbook I N 24807  1 50 

Commercial Radio Operator Theory Course 15-
01 I N 24808  695 

Com mercial O&A License Guide Ely 4 10-01 
IN 24805  1.95 

Com mercial GSA License Guide Ely 3 9-01 
IN 24804  2.95 

Commercial GSA License Guide Ely. I. 2. & 9. 8-
01. I N 24803  1.50 

Other Great Books 
Practical Antennae lot Hee Radio Amateur by 
Robert Myers. WI XT. A new basic antenna book 
to tell you every thing about making and using 
antennas. Ills with pictures and line drawings 
I.N. 32407     9.95 
Collins Red'. Co SSB Amateur Single 
Sideband I N 10092  4.95 
73 Magazine VHF Antenna Handbook I N 
26303  4.95 
73 Magazine Novice Class Study Guide. I N 
26300  4.95 
73 Magazine General Class Study Guide I N 
26301  5.95 

The Beverage Antenna Handbook I N 26208 

5.00 
K3CHP DX OSL Guide I N 26313  3.95 

Amateur TV in a Nutshell I N 26322  5.00 
How to Make Better OSL's. I N 26304  4.95 

The Complete Handbook of Slow Scan TV. I N 
rq,,,H  9.95 

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 til 5:30 PM, Monday thru Friday 

VISA Long's Electronics master charge 
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FREE 1-800-633-3410 OR 

Tab Books 

Novice Class Study Guide I N 30517  5.95 
General Class Study Guide I N 30519  7.95 

Advanced Class Study Guide I N 30522  5.95 
Extra Class Study Guide I N 26302  5.95 

A Beginners Guide to Microprocessors I N 
30502  5 .95 
57 Programs and Games in Basic I N 30501 7.95 
The "Compulator Book I N 30509  7.95 

Ham Radio Incentive Licensing Guide I N 30503 
4.95 

Programming Microprocessors I N 30508 6.95 

Third Class FCC License Study Guide I N 30514 
6.95 

First Class FCC License Study Guide I N 30542 
7.95 

Electronics Data Handbook  N 30549  5.95 

Impedance I N 30520  5.95 
Basic Digital Electronics i N 30527  4.95 
Basic Electronic Problems Solved I N 30545 

4.95 
Tower's International FET Selector I N 30500 

6.95 
Second Class FCC Encyclopedia I N 30535 7.95 

How to Use AF and RF Signal Generators I N 
30512  5.95 
Electronics Unraveled I N 30531  5.95 

Master Transom IC  SubstItulkin Handbook 
IN 30510  79S 

RF and Digital Test Equipment You Can Build 
N 30521  5.96 

Commercial FCC License Handbook I N 30542 
7.95 

IC Projects for the Amateur and Experimenter 
N 30543  5.94 
How to Read Electronic Circuit Diagrams I N 
30546  6.95 

Getting the Most Our of Your Electronic Calcu-
lator IN 30528  4.95 
How to Install Everything Electronic I N 30552 

7.95 
The 2 Meter FM Repeater Circuit Handbook I N 
10537  6.95 
Modern Applications of Linear IC s I N 30530 

9.95 
Mobile Radio Handbook  N fl  4  4.95 

Basic Electricity and Beginning Electronics 
IN 30535  5.95 

Practical Solid State DC Power Supplies 
30515  695 
Electronic Conversions. Symbols. and Formulas 
IN 30524  595 

Tower's International Transitor Selector  N 
30507  695 
Electronic Test Equipment and How to Use It 
IN 30526  495 

Master Handbook of 1001 Practical Electronic 
Circuits I N 30523  9.95 
Master Handbook of Ham Radio Circuits I N 
30506  8.95 
Complete Short Wave Listeners handbook I n 
30532  e 95 
Master OP-AMP Applications Handbook  I N 
30505  9.95 
C.E.T. License Handbook IN 30513  895 

Effective Trouble Shooting with EVM and Scope 
IN 30525  595 

Handbook of Electronic Tables i N 305433 495 
Homebrew HE VHF Antenna Handbook  N 
30504  5 95 
How to Be a Ham • N 10531  395 

Radio Amateur 
Callbook 
Map Library A complete set ot maps prefix world 
map great circle chart map of N America. and 
world atlas IN 10005  3.75 

Callbook binders 
U S callbook red I N 10054  6.00 
DX callbook blue IN 10055  6.00 

DX Callbooks IN 10001  15.95 
U S. Callbooks I N 10000  16.95 

Prelik map of North America •N 10004  1.25 
Zone prefix map of the World  N 10022  1.25 
Great circle chart of the World  N 10003 1.25 

ARRL US Call Area Map IN 10030  300 
ARRL World Prefix Map I N 10006  350 

RSGB Books 

Oscar  - Amateur  Radio  Satellites  The 
comprehensive  book  on amateur satellites 
illustrated with pictures and charts I N 10059 

8.50 
VHF-UHF Manual It you have any interest above 
30 MHz then get this book It covers everything 
in this field I N 26208  13.95 

TRAINING PACKAGES 
TAPES 
Crack the code arid ace your exam by studying 
the new way with our selection of cassettes Just 
drop them into a cassette player and study 
anywhere easily and quickly You'll have great 
results 

73 cassettes 
Novice Theory Tapes prepare you for the FCC 
novice exam Clearly presented material can be 
reviewed many times I N 26306  15.95 

Code Tapes 

5 word per min Blitz Tape I N 26308  4.95 
6 word per min Blitz Tape I N 26309  4.95 
13 word per min Blitz Tape I N 26310  4.95 
20 word per min Blitz Tape I N 26311  4.95 

Te co 
life. 
Novice tape IN 31461  395 
5 wpm tape I N 31450  395 
7' • wpm tape I N 31451  3.95 
10 wpm tape  N 31452  3.95 
13 wpm tape  N 31460  3.95 
15 wpm tape  N 31454  3.95 
17 wpm tape  N 31455  3.95 
20 wpm tape  N 31456  3.45 
22 wpm tape  N 31457  395 
25 30 wpm tape I N 31458  3.95 
35 40 wpm tape I N 31459  3.95 

Amoco Code Tapes 
Junior Code Course *100-7 Covers start to 8 
wpm I N 24819  4.95 
Advanced Code Course 5103-T From El'. to 18 
wpm I N 24821  4.95 

Senior Code Course *101-T Double length 
covering the Junior and Advanced Courses Start 
to Id wpm I N 24820  8.95 

Extra Class Code Course 10104-T Covers from 13 
wpm to 22 wpm includes FCC type exam IN 
24822  4.95 

General Class 050 tapes 0105-0T 12. 13. 14 8 
15 wpm IN 24827  4.95 

wpmExtra Cl ass N 82 les2s 40860 tape 510601 19 20 . 21. 8 22 
4.95 

Kantronics 
OSO Code Tapes Covers 7. 10 13 & 15 wpm 
Be ready for the new FCC exams. I N 28906 4.95 
Super OSCI 13 A 13 wpm cassette tape An 
excellent study guide I N 28921  .  4.95 
Novice Combo A kit that includes a novice 
License Manual. Novice theory cassette. 5 wpm 
cassette. and 71/2 . 10, 13, 15 wpm OSO tape IN 

 1 28922  4.95 

General Class Theory Course A set of two 
cassettes I N 28920  8  95 
Novice Theory Cassette Theory for the novice on 
1 cassette I N 28920  495 

Code Practice Tape are guaranteed for 

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 til 5:30 PM, Monday thru Friday. 

VISA Long's Electronics 
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1-800-633-3410 TODAY! 
KEN WOOD 
TR-2400 synthesized 
2m hand held 
transceiver 
143.900-148.495 MHz, 10 memo-
ries, up/down scanning for busy 
or clear ch., mode switch for 
standard non-standard repeater 
splits, LCD digital readout, built-
in touchtone generator. 1.5 watts 
RF output. With flex antenna with 
BNC connector, NiCad battery 
pack & charger. 

Call today 

B& W 595 
coax switch 
Features  6 outputs, a 
power rating of 2 KW PEP 
VSWR of less than 1 2 1 
up to 150 MHz. grounds 
all unused antennas 

21.50 Call today 

B& W 593 3 position 
coax switch   
This swItch features  3 
outputs, a power rating of 
2 KW PEP, VSWR of less 
than 1.2 1 up to 150 MHz, 
& grounds all  unused 
antennas 

17.50 Call today 

KEN WOOD HS-4 headphones 
You can wear these comfortable head-
phones for hours Adjustable and light-
weight 

19 . 5 0 Call today 

DENTRON 
All band 
doublet 
antenna 
Covers 160 thru 10 meters and has a total 
length of 130' (14 ga. stranded copper). It 
may be made shorter. It is center fed 
through  100'  of 470  PVC covered 
balanced transmission line. Assembly is 
complete.  Antenna  tuner  required. 
Tunes 160 thru 10 with 1 antenna. 

24. 5 0 Call today. 

VISA 

SHURE 444 desk mIc 
Hat PTT switch, adjustable head. Freq. 
300 to 3000 Hz. Omnidirectional with 
cortrolled magnetic mic element for 
SSB. High impedance: 50K ohms. 

39.1 8 Call today. 

YAESU QTR-24 world clock 
ThE QTR-24 World Clocks allows you to 
determine the time anywhere in the 
world at a glance. Using the included 
bat'eries, operation up to a year is 
possible without replacement of cells, 
mating the QTR-24 perfect for home or 
por.able operation. 

35. 0 0 Call today. 

YAESU YH-55 headphones 
YH-55 headphones are light in 

weight, and an extra-soft cushion makes 
for many hours of comfort. The audio 
response is shaped to match that of your 
trar sceiver. 

15. 0 0 Call today. 

BIRD 
Model 43 
ThrullneR 
wa-.t meter 
50 ohms nominal impedance, permits 
dirc ct reading of full scale power from 
100 Mw to 10,000 W. Shock mounted. 

130. 0 0 Call for yours today. 

YAESU FT-207R 
synthesized 
Handle-Talkie 
Covers 144-148 MHz. has 10 KHz 
steps, 3 watt output, 4 memories 
plus  programmable offset, 
priority channel, memory band 
and  auto  scan,  keyboard 
encoded frequency entry. 2 tone 
input from keyboard lock. 

399. 0 0 Call today. 

SWAN SWR-1A power meter 
and SWR bridge 
Frequency range.  35 to  150 MHz 
Compact and light weight for portable or 
mobile use. Capable of handling 1.000 
watts RE and measures 11 to infinity 
VSWR. 

29. 9 5 Call today. 

TELEX C-1320 
headphone 
The headphone is fully cushioned, au-
diometric type drivers are ultra-sensitive 
DX'ers choice 20-20,000 Hz Low im-
pedance 8-20 ohms 

41.80 Call today 

BIRD plug-in elements 
Frequency Bands in MHz   

Power 
range 2-30  25-60 100-250 200-500 400-1000 

5W 
low 
25W 
50W 
100W 
250W 
500W 
1000W 
2500W 
5000W 

50H 
100H 
250H 
500H 
1000H 
2500H 
5000H 

5A 
10A 
25A 
50A 
100A 
250A 
500A 
1000A 

Sc 
10C 
25C 
50C 
100C 
250C 
500C 
1000C 

50  5E 
100  10E 
250  25E 
500  50E 
1000  100E 
2500  250E 
5000  500E 
10000  1000E 

H-Elements (2-30 MHz)   47.00 ea. 
A-C-D-E Elements (25-1000 MHz) 39.00 ea. 

Long's Electronics 
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CALL LONG'S TODAY! 
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MFJ 949 Deluxe Versa Tuner II 
A 300 watt antenna tuner with features 
like dummy load, SWR, forward and 
reflected power meters, antenna switch 
and balun. It matches every thing from 
1.8 thru 30 MHz, coax random wires and 
balanced lines. 

119. 9 5 List. Call for quote. 

BENCHER BY-1 
Iambic paddle 
The Ultimate iambic pad-
dle Features solid silver 
contact points. full range 
adjustment, non-skid feet 
and  heavy  steel  black 
textured base 

39.95 Call today 

BENCHER BY-2 
Iambic paddle 
The BY-2 has all the fea-
tures of the By-1  but 
comes with chrome base 

49.95 call today 

ORDER 

NOW! 

KANTRONICS 2m trunk 
mount antenna 
wave trunk mount antenna 

complete with coax cable and 
connectors. No drilling neces-
sary 

7. 9 5 Call today 

KEN WOOD 
MC-45 
touchtone mIc 
Touchtone circuit provides PTT (push to 
talk) with  second hangtime after any 
button is pushed. Dynamic. omnidirec-
tional, 500 ohm impedance mic with 
adjustable tone output level. Power re-
quirement 8 VDC, 20 mA. Complete with 
coiled cord and 5 pin mic connector 
Compatible with the TR-7600 and TR-
7625 with no modification. 

49 . 9 5 Call today 

MFJ-16010 random wire tuner 
Operate on all bands with a simple 
random wire Up to 200 W RE output. 
Ultra compact 2" x 3" x 4". Match high 
and low impedances by interchanging 
input and output. SO-239 connectors. 

29. 9 5 List. Call today. 

HAM-KEY HK3M 
Improved straight key with a footed base 
so there's no reason to attach it to the 
desk It has velvet smooth action 

19. 9 5 Call today. 

AVANTI Thru the glass 
antenna 
A 2 meter antenna that attaches 
thru glass without drilling holes. 
VHF. Use  for  mobile. marine. 
& base station 

32. 9 5 Call today. 

DENTRON 
Big Dummy 
load 
Now you can tune-up off the air w th the 
Big Dummy! It has a flat SWR, full freq. 
coverage from 1.8 to 300 MHz and a high 
grade of industrial cooling oil furnished 
with the unit. Fully assembled. Cut out 
the ORM factor now! 

29. 5 0 Call today! 

MFJ-941B Versa tuner II 
This accurate unit has SWR and dual 
range wattmeter, antenna switch, built-
in balun, 300W RE Dutpu  Matches 
everything from 1.8 thru 30 MHz. You can 
use just one antenna and lr crease the 
useable bandwidth. Has SO- M9 connec-
tors Mobile mounting brack3t. 

79. 9 5 List. Call todai. 

NYE VIKING 
"Master Key" 
114-330-001 
The "master key" is the first major 
improvement in telegraph ly design in 
50 years! Contact assemblv is isolated 
from  base,  greatly  reducing  shock 
hazard. Heavy diecast bock, eliminates 
"walking". Gold-plated silver contacts. 
Complete with Navy kncb and two 
conductor cords with 1/4" key plug. 

19. 5 0 Call today. 

HY-GAIN HB-MAG 287 
Hy-bander loldover antenna 
A magnetic mount antenn i with 
foldover for hatchback cafs. 5/8 
wave provides low angle radia-
tion for maximum cain. F achet 
foldover thru 180 degrees. Holds 
position up to 120 mph. Lem than 
1.4 .1 VSWR, 144-148 MHz 3 dB 
gain 

19 . 9 5 Call today 

DRAKE Dummy loads 
DL-1000 air cooled dumn y load. Power 
rating 1000 watts. SWR: 1 5:1 max. 0-30 
MHz. SO-239 cornectcrs. Expanded 
rating limitation when use I with the FA-7 
cooling fan.  Also avai able - DL-300 
dummy load2 4.95. 

49 . 9 5 Call today 

V/SA Electronics 
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Come On In 
The Viewing Is Fine 

an update on trends and developments 
in SSTV 

Dave Ingram K4TWJ 

Eastwood Village, #1201 South 
Rte. 11, Box 499 
Birmingham AL 35210 

T he interest, excitement, 
and technical advance-

ments affecting the fascin-
ating world of slow-scan 

TV during recent times 
have been a phenomenal 
experience. Newcomers 
and old-timers alike are en-
joying the pleasures of 
visual communications as 
this amateur frontier con-
tinues expanding on an 
unlimited basis. While 
some operation-minded 

am/ •••  Irma. 

Voyager II, 150,000 miles from Earth, looks back and ac-
quires this crescent-shaped view of home. This picture was 
transmitted on 20-meter SSTV by Dick K6SVP. 

amateurs are visually shar-
ing their lives and interest 
with SSTVers thousands of 
miles away, others are 
diligently pursuing new 
developments—many of 
which may be perfected 
before this article appears 
in print. This enthusiasm, 
devotion, and progress are 
prime indicators of the 
sheer fun awaiting all ama-
teurs seeking new commu-
nication horizons. 
As an updating account, 

this article will describe 
some of the latest happen-
ings in SSTV. 
If you are thinking of 

joining our ranks, if you're 
a newcomer to SSTV, or if 
you haven't been overly 
video-active, this informa-
tion should update you on 
recent innovations. Possi-
bly, this article will send 
you racing back to the 
shack, anxious to share in 
the fun of slow-scan TV ac-
tivity. 

Trends and Innovations 

Large numbers of SSTV 
newcomers continue to 
grace the airwaves, and 
their popular choice of 

gear is the Robot 400 
system. Home-brew scan 
converters have dwindled 
in popularity due to their 
complexity and high cost, 
compared with the Robot 
or Thomas Engineering 
units. While the cost-per-
bit of memory chips is 
somewhat expensive as 
this article is being written, 
a substantial change is ex-
pected in the near future. 
Indeed, the introduction of 
single memory chips capa-
ble of 65,000-bit storage 
may soon open new possi-
bilities for inexpensive and 
compact home-brew scan 
converters. 
Surprisingly, the interest 

in digital scan converters 
hasn't created a large open 
market for used P7 SSTV 
gear. While many slow-
scanners retain their P7 
equipment when progress-
ing to a digital scan con-
verter, others sell their P7 
gear directly to an awaiting 
SSTV newcomer. The re-
cent interest in medium-
scan TV appears to be an-
other major reason for con-
tinued P7 monitor popular-
ity. 
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This W6V10-retransmitted view of Jupiter shows multiple 
layers of ammonia ice crystal clouds surrounding the 
planet. The shadowing effect of the sun prevents full view 
of Jupiter. The phenomenal "red spot" is visible in the 
lower right of the picture. This view was obtained with a 
1500-mm telescope aboard Voyager II. The spacecraft was 
approximately 50 million miles from Jupiter at the time. 

Many slow-scanners 
consider using their freed 
equipment for this new 
10-meter frontier. 

Interest in SSTV key-
boards appears to be de-
clining, compared with a 
couple of years ago. Like-
wise, lengthy transmissions 
of pure text are being re-
placed by actual in-shack 
scenes and operator views. 
This aspect definitely in-
dicates the ability to use 
SSTV rather than just prove 
that "the box works." 

A second SSTV net re-
cently began operating on 
14,230 kHz, and its support 
has been extremely good 
thus far. This net begins at 
2330 GMT each Thursday 
night. Net Controls are 
Tom N7AON and Stan 
WD4DCW. The prime ob-
jective of this net is pro-
viding technical assistance 
and SSTV newcomer guid-
ance. A large number of 
fascinating SSTV pictures 
is exchanged during each 
net session, so that Thurs-
day nights are becoming a 
very exciting time for all 

active SSTVers. 

DX SSTV Drive 

During the latter part of 
1978, word was received in 
the United States of the ex-
treme enthusiasm of two 
outstanding DX stations to 
operate SSTV. These sta-
tions were Tom Christian 
VR6TC, of Pitcairn Island, 
and VK9RH, of Norfolk 
Island. Soon thereafter, an 
appeal was introduced, 
both on the air and via 
magazine articles, and 
gear for both stations was 
acquired. The concern and 
support among slow-scan-
ning amateurs is a phenom-
enal situation! As this in-
formation is being written, 
donors of SSTV equipment 
for VR6TC and VK9RH de-
sire to remain anonymous. 
Their reasons for anonymi-
ty are quite simple: The 
donors do not desire 
special considerations of 
prima donna titles. 
The Yankee Trader left 

Florida en route to Pitcairn 
during February, 1979. A 
part of the vessel's cargo 
was a Robot 400 system, 

View of Jupiter's atmosphere in an area not far from the 
noted "red spot." This picture was acquired by Voyager It 
on March 5, /979, and also retransmitted by W6V10 dur-
ing their March "Commemorative" operations. 

Extremely close view of Jupiter's "red spot" reveals a boil-
ing storm with electromagnetic radiation equivalent to 
several atomic bombs. 

complete with camera and 
monitor. Soon thereafter, a 
Robot 70 and 80 system 
was shipped to VK9RH on 
Norfolk Island. The North-
ern California DX Founda-
tion assisted in this opera-
tion. Truly, this DX SSTV 
drive was one of amateur 
radio's most outstanding 
accomplishments during 

1979. 

MSTV 
An expanded frontier of 

SSTV development which 
is rapidly gaining wide-
spread popularity is in the 
area of medium-scan TV. 
Essentially, the concept of 
MSTV permits limited-
motion, long-distance TV 
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Classic picture of Jupiter's moon, lo, in front of the gigan-
tic planet. That's Jupiter's atmosphere in the background. 
This was one of the most popular pictures relayed by 
W6V/0. 

Jupiter's moon, Can ymede, as viewed by Voyager II from 
1.6 million miles away and retransmitted on 20-meter SSTV 
by W6V10. 

communications in a 
35-kHz frequency spec-
trum. This limited motion 
is accomplished through 
the use of scanning rates 
which are faster than slow-
scan but slower than fast-

scan. Special Temporary 
Authorization has been 
granted to several ama-
teurs to allow their 
medium-scan TV transmis-
sions on the high end of 10 
meters. Any amateur with 

appropriate equipment 
may join the fun of viewing 
these transmissions. Don 
Miller W9NTP, of Waldron 
IN 46182, is spearheading 
this project. Additional 
supporters and STA sta-
tions include WOLMD, 
W3EFG, W6MXV, and 
WB9LVI. 

During early 1979, the 
first phase of medium-scan 
TV swung into action. 
W9NTP placed a beacon 
transmitter on 29,150 kHz 
to check channel com-
munications capability. 
The beacon was reliably 
received throughout North 
America and Europe, thus 
ensuring that a medium-
scan TV signal could suc-
cessfully be utilized on the 
10 meter high end. As this 
information is being writ-
ten, the second phase of 
medium-scan TV is ap-
proaching initiation. This 
phase will involve using 
modified P7 SSTV equip-
ment for medium-scan TV 
operation. Ultimately, the 
P7 gear will be replaced 
with microprocessors and 
digital scan converters de-
signed to the established 
MSTV parameters. 

Modifying conventional 
P7 slow-scan gear for 
medium-scan TV requires a 
reasonable amount of ex-
perimentation, but the 
final results make all effort 
definitely worthwhile. Me-
dium-scan TV will use a 
5-field-per-second inter-
laced format with a hori-
zontal line rate of 317 Hz. 
These sync signals must 
trigger a monitor's sweep 
driver circuits, which in 
turn must produce a MSTV 
raster. The horizontal 
ramp-generating capacitor 
must thus be decreased in 
value by a factor of 317/15 
while the vertical capaci-
tor must be changed from 
1/8-field per second to 5 
fields per second. The 
SSTV monitor's front end 
should be bypassed, and 
the approximately 20-kHz 
video signal should be 
wideband-amplified to an 

appropriate level and ap-
plied to the cathode ray 
tube. The previous concept 
should prove successful 
for modifying Robot or 
W6MXV P7 monitors for 
medium-scan TV opera-
tion. 

The final phase of medi-
um-scan TV development 
will consist of replacing P7 
gear with converted digital 
scan converters and micro-
processors. This phase will 
bear a close resemblance 
to the present scan con-
verter evolution with SSTV. 
The medium-scan project 
is a rigorous undertaking, 
and success isn't absolute-
ly guaranteed. True ama-
teur spirit and widespread 
dedication are two essen-
tial ingredients which need 
additional emphasis at the 
time this report is being 
written. 

The Voyager Spacecrafts 
and SSTV 

Alert and sharp-eared 
SSTVers have some excit-
ing times in store for them 
during future months and 
years. Members of the Jet 
Propulsion Lab Radio Club 
have  been  providing 
"ringside seats" during 
high points of the Voyager 
space mission, and views 
thus far have been fantas-
tic. This deep space mis-
sion began during August, 
1977, and it is projected to 
continue until approx-
imately late 1986. A brief 
outline of the events of 
Voyager 1 and Voyager II 
are as follows. 
Voyager II was sched-

uled to fly by Jupiter dur-
ing July, 1979. As Voyager I 
passes Jupiter, a slingshot 
effect hurdles it on toward 
Saturn. Its estimated flyby 
of Saturn will be during 
August, 1981. During this 
pass, Voyager I will move 
to within 2500 miles of 
Titan, Saturn's largest 
moon. Titan is the only one 
of Saturn's moons which 
has an appreciable atmo-
sphere. Assuming every-
thing is then progressing 
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Now These  DAI WA P A C ORP OR ATI ON 

Communications Essentials 

CN-720 

CN-630 

SWR & Power Meters 
Models CN-720, CN-620 and CN-630 
Simultaneous direct reading SWR, 
Forward Power arid Reflected Power 
Tolerance: all units ± 10% full scale 
Connectors: SO-239 

CN-720 and CN-620 
Frequency Range: 1.8-150 MHz 
SWR Detection Sensitivity: 5 Watts min. 
Power: 3 Ranges (Forward, 20/200/1000 Watts) 

(Reflected, 4/40/200 Watts) 

CN-620  CN-630 
Frequency Range: 140-450 MHz 
Power: 2 Ranges (Forward 20/200 Watts) 

(Reflected 4/40 Watts) 

Available from these authorized distributors... 
ARIZONA 

Kryder Electronics 
Phoenix (6021249-3739 

ARKANSAS 

Lavender Distributors 
Texarkana (501 733-4631 

CALIFORNIA 

Ham Radio Outlet 
Anaheim (714) 761-3033 

Henry Radio Company 
Anaheim (7141772-9200 

Ham Radio Outlet 
Burlingame 14151 342-5757 

Henry Radio Company 
Los Angeles (213)477-6701 

Tower Electronics 
Mission Vielo(714) 768-8900 

U-do Electronics 
Mountain View (4151968-8894 

ZakitiSacramento 
Sacramento (9161446-3131 

Ham Radio Outlet 
San Diego (7141560-4900 

Omega Radio 8 Electronics 
San Diego (714) 578-3324 

Western Radio 
San Diego (7141239-0361 

Ouement Electronics Inc 
San Jose (408) 998-5900 

Wescom Engineering 
San Marcos (714) 744-0700 

NE MEC 
Santa Barbara (8051963-3765 

Ham Radio Outlet 
Van Nuys (213) 988-2212 

COLORADO 

CW Electronics 
Denver (303) 893-5525 

CONNECTICUT 

Thomas Communications 
Newington (2031667-0811 

DELAWARE 

Delaware Amateur Supply 
New Castle 13021328-7728 

Amateur 8 Advanced Communications 
Wilmington (302)478-2757 

FLORIDA 

Hialeah Communications 
Hialeah (305) 887-5936 

Quad Electronics 
Pensacola (904)438-3319 

GEORGIA 

Ack Radio Supply 
Atlanta (4041351-6340 

HAWAII 

Honolulu Electronics 
Honolulu (808) 949-5564 

ILLINOIS 

Erickson Communications 
Chicago(312) 631-5181 

In-Stale Electronics Corp 
Mount Prospect (312) 255-0600 

Spectronics, Inc 
Oak Park (312)848-6778 

IDAHO 

Ross Distributing Company 
Preston (208) 852-0830 

INDIANA 

The Ham Shack 
Evansvilie (8121422-0231 

Calumet Electronics 
Gary 1219) 887-4961 
Graham Electronics 
Indianapolis (317) 634-8202 

Rodefeld Company, Inc 
Richmond (317) 966-3505 

IOWA 

Mid-State Distributing 
Des Moines (515) 244-7231 

KANSAS 

Associated Radio Communications 
Overland Park (913) 381-5900 

Electronics. Inc. 
Salina (913) TA 7-7377 

Radio Supply 
Salina (9131823-6353 

Amateur Radio Supply 
Wichita (316) 264-9166 

MARYLAND 

Comm Center 
Laurel (301)792-0600 

MASSACHUSETTS 

You-do-it Electronics 
Needham(6171 449-1005 

Tufts Radio 8 Electronics 
Medford (617) 395-8280 

MICHIGAN 

Purchase Radio Supply 
Ann Arbor (313) NO 8-8696 

Radio Supply 8 Engineering 
Detroit (313)435-5660 

Radio Parts, Inc 
Grand Rapids (616)459-0247 

MINNESOTA 

Northwest Radio 
Duluth (218) 727-1565 

MISSOURI 

Ham Radio Center 
SI Louis (314) 993-6060 

NEVADA 

Communications Center West 
Las Vegas (702) 647-3114 

RF 440 

RF Speech Processor 
Models RF-440 & RF-660 

RF-660 
Increases talk power with splatter free 
operation. RF clipping assures low distortion 
Simply install between microphone and 
transmitter. 

Talk Power: Better than 6 dB 
Frequency Response: 300-3000 Hz at 12 dB down 
Distortion: Less than 3% at 1 kHz, 20 dB clipping 
Power Requirement: RF-440 self contained 
AC power supply: RF-660 13.5V DC external supply. 

Coaxial Switches 
2 Position/Model CS-201 
4 Position/Model CS-401 

Professionally engineered cavity construction 
Power Rating: 2.5 kW PEP, 1 kW CW 
Impedance: 50 Ohms 
Connectors: SO-239 
Insertion Loss: Less than .2 dB 
VSWR: 11.2 
Maximum Frequency: 500 MHz 
Isolation: Better than 50 dB at 300 MHz: 
better than 45 dB at 450 MHz: 
adjacent terminal 

Unused Terminals grounded 

NEW JERSEY 

C H Electronics Distributing 
Clifton 1201) 478-9703 

Route Electronics 46 
Totowa (201) 256-8555 

NEW YORK 

Genesee Radio 8 Parts 
Buffalo (7161873-9661 

Harrison Radio Corp 
Farmingdale1516) 293-7990 

B C Communications, Inc 
Huntington Station (5161549-8833 

Barry Electronics 
New York (212) WA 5-7000 

Harvey Radio 
New York (212) 575-5200 

S & S Accessories E. Parts 
New York (212) 354-5889 

T & M Electronic Supply 
Patchogue (516) 289-2520 

Radio World 
Oriskany (315) 337-2622 

Harrison Radio Corp 
Valley Stream (516) 872-9565 

OHIO 

Universal Amateur Radio 
Reynoldsburg (614) 866-4267 

Srepco Electronics 
Dayton (513) 224-0871 

OKLAHOMA 

Radio Inc 
Tulsa (918) 587-9123 

Kryder Electronics 
Oklahoma City (405) 789-1951 

OREGON 

Portland Radio Supply 
Portland (5031228-8647 

Portland Radio Supply 
Medford (5031 77 3-56 15  

PENNSYLVANIA 

Trevose Ha mt ronics 
Trevose (215) 357-1400 

"Ham Buerger, Inc 
Willow Grove (215)659-5900 

TENNESSEE 

Amateur Radio Supply 
Madison (615) 868-4956 

Germantown Amateur Supply 
Memphis (9011452-4276 

TEXAS 

Wholesale Electronics Supply 
Austin (512)478-9568 

Douglas Electronics 
Corpus Christi (512) 883-5103 

AGL Electronics 
Dallas (214) 241-6414 

Hardin Electronics 
Fort Worth (817) 429-9761 

Tracy Electronics 
Fort Worth (817) 292-3371 

Electrolex 
Houston (713) 526-3456 

Madison Electronic Distributors 
Houston (7131658-0268 

Space Radio Supply 
Houston (713) 688-4594 

Appliance 8 Equipment Company 
San Antonio (5121733-0334 

UTAH 

Ballard Supply 
Salt Lake City (801) 972-2430 

VIRGINIA 

EEB 
Vienna (703) 938-3350 

WASHINGTON 

ABC Communications 
Seattle (21361364-8300 

Amateur Radio Supply 
Seattle (206) 767-3222 

Consumer Communications 
Seattle (206) 784-7337 

WISCONSIN 

Amateur Electronic Supply 
Milwaukee (414)442-4200 

CANADA 

Ham Radio Atlantic 
St. John. N.B. (506)652-5753 

Exclusive USA agent for these units; inquiries invited. 

Write for literature 

III J. W. Miller Division 
BELL INDUSTRIES 

19070 REYES AVE • PO BOX 5825 
COMPTON, CALIFORNIA %224 
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successfully, Voyager I will 
continue toward Uranus. 
Its estimated time of flyby 
is January, 1986. 
Voyager II was ap-

proaching Jupiter as this re-
port was being written, and 
the views were truly 
breathtaking. Most Voy-
ager and/or JPL activity is 
on 14,235 or 28,680 kHz. 
The usual times of opera-
tions are during weekends 
and early evening hours. 
The JPL club station call is 

W6V10 (W6 Viking In 
Outerspace). Don't miss 
the upcoming views! 

Looking Forward 
A number of technical 

and operational advance-
ments are due to affect the 
SSTV world favorably dur-
ing the near future, and 
now is the opportune time 
for amateurs to prepare for 
these exciting times. Sev-
eral SSTV contests, QS° 
parties, etc., are being 

planned, while on-the-air 
slow-scan activities are 
also beginning to reflect 
progressive ideas and per-
sonal interests. 
AMSAT's Phase III satel-

lites also should provide 
some unique SSTV capabil-
ities, provided all satellite 
operators discipline their 
operating techniques. 
EME, transequatorial prop-
agation, and packet radio 
communications are some 
other examples of future 

horizons which, if com-
bined with data compres-
sion techniques, can pro-
vide unlimited video capa-
bilities. 
If you would like to fully 

renew your interest in ama-
teur radio, try the fascinat-
ing frontier of slow-scan 
television. The cost of 
visually equipping an ex-
isting setup is truly negligi-
ble compared with the un-
limited pleasures it af-
fords.• 

Michael Black VE2BVW 

16 Anwoth Road 
Montreal, Quebec 
Canada H3Y 2E7 

Rack 'Em Up 
glass jars and orange crates are "where it's at" 

for parts storage 

Over the years, many 
methods have been 

described for storing parts, 
including just about every-
thing from shoe boxes to 
old tin cans. Perhaps, 
though, most popular is the 
ordinary food jar. The com-
mon jar is great as a parts 
container since it has a lid, 
is transparent, is easily 
available, 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-
teresting, I feel that the 
method of storing these 
jars is. 
A favorite way of storing 

jars full of components is 
to place them standing up 

on a shelf, but that has a 
couple of disadvantages. If 
you have a deep shelf and 
a number 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 order to get at 
those in the back. To 
alleviate this situation, you 
could have only one row of 
jars, but then you use up a 
lot of wall space with your 
jars. The solution is rather 
simple. When you put your 
jars on the shelf, lay them 
on their sides. That way, 
you can just slide out the 
jar you want. As for the 
problem of identification, 
you can put a label on the 

top of the jar. If you actual-
ly want to see what's in the 
jar, just put it on the shelf 
backwards so you can look 
through the bottom. 
Now for some details on 

what I'm using. For jars, 
I've got tall and narrow 
iced-tea jars, with a rated 
capacity of 13 ounces. For 
the shelves, I'm using old 
orange crates stacked on 
top of each other. These 
crates are about 8" x 
11"x 6" and they're just 
about perfect for my jars. I 
can fit two rows of four jars 
and another row of three 
jars in there and there's just 
a bit of wasted space in the 
top two corners. I used 
what I had on hand but it 

shouldn't be too hard to 
throw together some sort 
of box for your jars. Don't 
make your boxes too big, 
since the jars might have a 
tendency to roll around. 
Also, I'd suggest that when 
you're picking your jars, 
find something which is tall 
as compared to its diame-
ter. 
So that's the story. The 

jars in their box sort of re-
mind me of wine bottles in 
their rack. When you pull 
out a bottle from a bottom 
layer, the top layers drop 
down, so keep a hand on 
the jar immediately above 
the one you're taking out. 
Now, isn't that better than 
a bunch of old tin cans?• 
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Ot10 

4" x 23/4 " x 6" 

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 my of audio above receiver 
noise required for acquisition. 

• A 40 db over S9 signal, 50 hz 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. 

• Variable acquisition frequency-400 to 
1500 hz. 

• Variable output tone frequency-100 to 
2000 hz. 

• 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 tested with 
1 year warranty on parts and workman-
ship. 

Kit-469.95  FWT —S119.95 
301 799-7741 

VISA and Master Charge Accepted. 
AMC ENGINEERING 
P. 0. Box 427, Jessup, MD 20794  

TE R AI LE 
AT-200  Antenna Matcher 

Use your car's AM/FM antenna for 
your 2-meter mobile rig.—Eliminate 
the two-antenna tip-off to thieves, 
without the nuisance of hideaways. 

Save the cost of a 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). 

at your B&W dealer.  823 

Made in the U.S.A. by 

ALL BAND TRAP ANTENNAS! 
-4Trrtrr"•••• I 

PRETUNED - CO MPLETELY  ASSE MBLED -  FOR ALL MAKES 6. MODELS OF AMA TEUR 
ONLY ONE NEAT SMALL  ANTENNA  FOR  TRANSCEIVERS  -  TRANS MITTERS - 
U? TO 6 BANDS!  EXCELLENT FOR CON-  GUARANTEED  FOR  2000 W ATTS  SSB 
GESTED HOUSING AREAS - APART MENTS  1000 W ATTS CW. INPUT FOR NOVICE AND 
LIGHT - STRONG  - AL MOST INVISIBLE!  ALL CLASS AMATEURS! 

CO MPLETE AS SHO WN with 90 ft. RG58U-52 ohm feedlme, and PL259 connector, insulators, 30 ft 
300 lb test dacron end supports,  center connector with built in  lighning  arrester and static discharge - 
molded, sealed, weatherproof, resonant traps 1-X6 -- you just switch to band desired for excellent worldwide 
Operation - transmitting and recleying! W T.  LESS THAN 5 LBS 
16U-80-40-,20-15-10 bands 2 trap--209 ft with 90 ft. RG58U - connector - Model 777BU ...$64.95 
80-40-20-15-10 bands 2 trap --- 102 ft. with 90 ft. RG58U - connector - Model 998BU ... $59.95 
40-20-15 -10 bands 2 trap --- 54ft. with 90 ft. RG58U coax - connector - Model 1001BU  $58.95 
20-15-10 bands 2 trap --- 26 ft. with 90 ft.  RG58U  coax - connector - Model 1007BU .... $57.95 

SEND FULL PRICE FOR POST PAID INSURED DEL. IN USA. (Canada is $5.00 extra  for postage - 
clerical - customs - etc.) or order using  VISA Bank Americard - MASTER  CHARGE - AMER. EX-
PRESS. Giye number and no date. Ph 1-308-236-5333 9A M - 6P M week days. We ship in 2-3 days. 
ALL PRICES WILL INCREASE MAR 1-SAVE - ORDER NO W! All antennas guaranteed for I year. 10 day 
Money back trial! Made in USA . FREE INFO. AV AILABIE ONLY FRO M. 

WESTERN ELECTRONICS  W 18  Dept. A7- 12  Kearney, Nebraska, 68847 

Padio torld 
CENTRAL NE W YORK'S FASTEST GRO WING HAM DEALER 

4671, • , • 
I • . C wool , , 

•  I 

iCOM IC In , 

Featuring Yaesu, Icorn, Drake, Atlas, Ten-Tec. Swan, Dentron, Pace, Palomar. Aida, 
Midland, Wilson, KDK, MFJ, Microwave Module. Standard, Tempo, Astron, KLM, 
Hy-Gain. Mosley, Larsen, Cushcraft, Hustler, Mini Products. Universal and Tristao 
Towers. We service everything we sell , Write or call for quote. You Won't be DIsapointed. 

We are just a few minutes off the NYS Thruway (I-90) Exit 32 

CALL TOLL-FREE ONEIDA COUNTY AIRPORT TERMINAL BUILDING  Bob  Warren 
ORISKANY, NEW YORK 13424 1-800448-7914  WA2MSH K2IXN 

NY STATE RESIDENTS CALL 315-337-2622 or 315-337-0203 

)7\ 
The 
WA2ZOT 
"INTERFILTER" 

2000 WAIT LO•PASS 

LIFETIME L.,UARANTEE 

The only Lo-Pass you'll 
ever need 

ASSISTANCE , 

Call  OUCH GUNNISON. VIA2ZOT 
Toll Free 800 448 1666 
NYS Collect 315 437 3953 

FULL• POWER, QUALITY 
HAM ANTENNA PARTS 

AT YOUR DEALER 

• BALUNS TRAPS•INSULATORS 
• QUAD PARTS•ANTENNA KITS 
• BOOM/MAST MOUNTS WIRE 
• CABLE•CONNECTORS 

Write or call for full Catalog 

ICROWAVE UNADILLA/RETCO DIVISION 
C IL TER  [Dept  73 I"l C °PAPAW iNC  r U9 

6 43 KINN( STREET E•ST SYRACUSE NEW 00146 '3057 

DEALERS WANTED - OVER 300 WORLD •WIDE 

IRON POWDER and FERRITE PRODUCTS 

A MI D  N. 
.6ockaTh 426 

Fast, Reliable Service Since 1963 

Small Orders Welcome  Free 'Tech-Data' Flyer 

Toroidal Cores, Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baluns, Etc. 

Barker & Williamson, Inc. 
10 Canal Street, Bristol, PA 19007 12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 



Gadzooks! 
A Variable 0-260 V Ac Supply! 

—junk-box delight 

SIA 

F 1 
3 SA 

S I 

0 INPUT 
220V 
LINE 

12 

2 

INCREASE 

PL I 
II5V 
NEON 

)17 

0-300 
C ) 

CI)) 0-260V 
OUT 

EASE 

0-130V 
OUT 

Fig. 1. Variable 0-260 volt ac supply. 

William P. Winter, Jr. 
WB8JCQ/LUIAKO 
530 College Aye. 
Ashland OH 44895 

Need and the lack of 
money  are  the 

parents of home brew, it 
seems—at least in my case. 
I had a need to test plate 
transformers for power 
output under varying load 
conditions. I was trying to 
test various 220-volt pri-
mary transformers which 

were available to me for 
use in a linear amplifier. I 
had a 0-150 volt, 500-Watt 
supply which I used with a 
110-220 volt auto trans-
former, but things began to 
saturate at about 700 
Watts. 

It occurred to me that 
two variable transformers 
hooked up in series might 
do the trick. I knew that I 
had tucked back in the 
junk box two Ohmite VT-4 
rotary transformers which 
had come out of a piece of 
$2.50 surplus I had picked 
up years ago. I had long 
since used much more 
value than that in diodes, 
connectors, chassis, and 
cabinet, so the rotary 
transformers were just ly-
ing there for free. 

I checked them out with 
clip leads to make sure 
everything worked OK. 
Then back to the junk box; 
out came a 0-300 volt ac 
meter of unknown origin, a 
large vibrator inverter sup-
ply which had long since 
given up the ghost, plugs, 
receptacles, switch, fuse 
holder, and a pilot light. In-
spection showed that 
everything would fit snugly 
inside the old inverter 
cabinet. A few hours of 
work resulted in a nice in-
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ITS HERE!! 

4" x 23/8- x 6" 

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 my of audio above receiver 
noise required for acquisition. 

• A 40 db over S9 signal, 50 hz 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. 

• Variable acquisition frequency -400 to 
1500 hz. 

• Variable output tone frequency-100 to 
2000 hz. 

• 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 tested with 
1 year warranty on parts and workman-
ship. 

Kit —S69.95  FWT—S89.95 
301-799-7741 

VISA and Master Charge Accepted. 
AMC ENGINEERING  A106 
P. 0. Box 427. Jessup, MD 20794 

OUR  NE W  BANDPASS— 

REJECT DUPLEXERS WITH 

OUR EXCLUSIVE 

BpBr CIRCUIT* 
. . . provides superior perfor-

mance, especially at close 

frequency spacing. 

Models available for all Ham 

bands.  Special  price  for 

Amateur Repeater Clubs 

CALL OR WRITE FOR DETAILS: 

WACOM PRODUCTS, INC. 

There's only 
one bad thing 
about a 
Kenwood 
from G.I.S.M.O. 
She'll hate it. 

G.I.S.M.O.,G1 

Box 7307 

Waco Texas 76710 

817/776-4444 

HAM 
REPEATER 
AUTOPATCH 

Offer your club COMPLETE 
emergency communications 

Commercial quality, gold plated contacts, plug 
in, epoxy glass PC boards. 12 volt DC or 115 volt 
AC operation - Ppwer supply included. Four 
digit access - S ngle digit releases - field 
programmable H brid network - No switching 
required. FCC cer ified telephone line coupler. 
Auxiliary "In Use" contacts supplied. Land line 
"call-in" signalling control contacts provided. 
Price complete $458 • $3 shipping & handling. 
Master Charge, Bank money order, or certified 
check acceptable 

Accessories: CES-300 powered tone 
pad - :59 BUG-COM Soft-touch ig telephone 
powered mike/pad element - $34.95.  M7.5 

111 >  E 412 Housel Ave., Lyndonsifile, N.Y. 14098 

N10NROE ELECTRONICS, INC. 

Your poor wife. Now that G.I.S.M.O.'s handli ig Kenwood, it's only a 

matter of time until you own a TS-520SE with DG-5 digital frequency 

readout, or one of Kenwood's other impecca ble products. The TS-

520SE is the result of Kenwood expertise and /our improvement sug-

gestions. The DG-5 option gives you crysta clear, 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 entire Kenwood line. For a free, instant quote (mail's 

too slow), call the toll free number below. 

800-845-6183 
In S.C. call 1-366-7157 

2305 Cherry Road, Rock Hill, S.C. 

29730 (Exit 66-B off 1-77) 

V Reader Service— see page 259 175 



strument capable of more 
than 1000 Watts intermit-
tent output. 

The schematic (Fig. 1) 
shows the hookup and ter-
minal numbers for 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 was 
necessary only to loosen the 
shaft setscrews and slide 
the shafts back enough to 

couple the two shafts 
together. I drilled out an 
old shaft coupler to fit the 
two shafts, then mounted a 
sheet metal support on the 
other end to support the 
rear transformer. The pilot 
light was hooked between 
115-volt fixed taps, and a 
0-130 volt output was 
taken from one of the vari-
able transformers. 

It should be noted that 
the hooking back-to-back 

is the only way to get one 
transformer to rotate 
clockwise (looking from 
the front) and the other to 
rotate counterclockwise. 
Otherwise, a set of gears 
would have been neces-
sary. It can be seen from 
the schematic that the 
slider on Ti goes down to 
increase voltage output as 
the slider on T2 goes up to 
increase voltage output. If 
the two transformers were 
hooked up in tandem, the 

sliders would only track 
back and forth with a fixed 
110-volt output. 
Need a variable 220-volt 

supply for connecting to 
the 220-volt 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 all for me was the 
cost —$0.00. You can't 
beat that!ll 

Scrounger's Special: 
Used Dental Tools 

—your DDS throwaways make dandy PCB drills 

J.E. Corwin WA70YX 
1511 E. Third Street 
Mesa AZ 85203 

Did you ever get to the 
middle of a PC pro-

ject and find one of the 
holes too small to accept 
that end of tinned stranded 
wire? Or that square LED 
lead? Did you then get out 
your trusty drill and bit and 
proceed to accidentally 
damage either the PC 
board or a component or 
both? 

If so, dear reader, 
perhaps your friendly den-
tist can help you. 
Over the past years, I 

have paid out to my dentist 
about as much as I have 
contributed to the IRS 
welfare and pension funds, 
and have thus been able to 
help him maintain his 
private airplane and a pair 
of matched quarter horses. 
Dentists, like most people, 
are more than willing to ex-
plain what they are doing 
and how the procedure is 
performed. As a result of a 
recent visit and the usual 

question and answer ses-
sion, my dentist gave me a 
set of conventional root-
canal reamers he had 
discarded for no longer be-
ing sharp enough to be 
used on human teeth. 
Root-canal reamers are 

similar to the familiar twist 
drill, come in various 
diameters, and have a 
knurled knob at the top 
end to permit the reamer to 
be twirled with the finger-
tips. The set given to me (in 
a plastic box about the size 
of a book of matches) con-
tains six reamers, sized 

from about 1 mm to 2 mm. 
The reamer shanks are 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-
out damage to other com-
ponents, PC board, or foil. 
The next time you see 

your dentist, ask him to 
save his throwaways—they 
do come in handy around 
the shack.M 
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A M ATEUR 
TELE VISI O N 

FAST SCAN  420-450 MHz 

APTRON OFFERS THE ATV 

ENTHUSIAST THE MOST 

COMPLETE LINE OF EQUIPMENT 

AVAILABLE 

*Model 1570B ATV REPEATER 
a complete unit-transmitter, 
receiver-demodulator, control, 
identifier, power supply 

•TXR15 A ATV TRANSCEIVER 
a complete unit-15w transmitter 
with subcarrier sound, dual 
frequency xtal converter-ch2 or 
3 out, power supply 

*TX15A ATV TRANSMITTER 
a complete unit-15w, subcarrier 
sound, power supply 

• XR 70B XTAL CONVERTER 
dual frequency, ch 2 or 3 out, 
high performance, power supply 

*XD 25 B IN-LINE DETECTOR 
samples-detects video modulat-
ion at xmtr output, video output 
drives any standard tv monitor 

*TD100A VIDEO-AUDIO DE MOD 
demodulates converter output, 
video drives monitor, audio 
drives speaker, power supply 

*TV HANDBOOK for the AMATEUR 

Call 812-336-4775, or write for 
our detailed catalog. 

APTRON LABORATORIES  A6 

PO Box 323,Bloomington, IN 
• • • 

P.e 
INTRODUCES 

OUR NEW 
EXCLUSIVE 

MOBILE ANTENNA 
* GREATER FIELD STRENGTH 
* GREATER TUNING RANGE 
* ALL NON-CORROSIVE PARTS 
* ALL THREADS U.S. STANDARD 
3/8 x 24 

* MADE ENTIRELY OF DUALITY 
MATERIALS 

Radiator, Mast, 10 Meter Adaptor, and 
1 ea. 75, 40, 20 and 15 Meter Coils 
(Parts may be purchased separately) 

Common 2-4-6 and 8 MHz MARINE 
frequency coils also available 

2 to 30 MHz Custom Frequency 
Coils, made to order 

v.' A92  Write for brochure 
Contact your favorite dealer or 

AHF / ANTENNAS 
2814 S. Baywater Ave. 
San Pedro Ca. 90731 
Phone (213) 831-5444 

Dealerships available 

The Only 
Automatic Dialing 
Touch Tone MIC 

The CES Model 235A 
Automatic  Micro-
dialer  has  a 10 
number memory that 
can store even 11 
digit numbers. Just 
dial *and one digit to 
bring up auto-patch, 
pause and dial phone 
number  automati-
cally. Program Dial-
ing speed for virtually 
any repeater auto-
patch,  then  dial 
number at fastest 
speed.  Automatic 
PTT with manual or 
automatic dialing. All 
dialing  and  pro-
gramming done from 
Keyboard. LED indi-
cator for program-
ming or PTT and ... 

79.95 

ALL CONTAINED IN A SMALL MIC. 

At your Ham Radio Dealer 
For more information write 

COMMUNICATIONS 
ELECTRONICS 
SPECIALTIES. inc. 

CES 
P 0 Bo, 507 Winter Park. Fla 32790 

309449-0474 

i 
Taradeymark 

Feld D is ready to go 
The best code /radioteletype reader and speed-display package available! 

54 49 95  
Plus shipping 

We've designed a special Field Day, model "B," that is 
in stock and ready to ship. Right now. Some of the 
parts designed into the original Field Day just 
couldn't meet your ordering demand. 
The Field Day-B has a special, high-reliability, 8 
character display that costs us about $40 more than 
the original displays! But we've still held the original 
price. We've added a "tuning eye" to make tuning 
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 
while they're hot. 

Alabama - Longs; California - Electronics Emporium, 
Fontana; Colorado - H-E-P Enterprises; Delaware-
Amateur & Advanced Communications; Florida-
Amateur Electronic Supply, Amateur Radio Center 
N & G Distributors, Ray's Amateur Radio; Georgia - ZZz 
Idaho - Ross Distributing; Illinois - Spectronics; 
Indiana - Ham Shack: Kansas Associated Radio; 
Kentucky - Cohoon; Massachusetts - Tufts; 
Michigan - Omar; Minneapolis - PAL; Missouri - 
Burstein-Applebee, MidCom; North Carolina - Bob's 
Amateur Center; Nebraska - Heinrich's Communication; 
New Hampshire - Metz Communication; New York - 
Amerisil Overseas, Barry, Communications Technology, 
Ham Shack, Hirsch, Kelper, Radio World; Ohio - 
Queen City; Oklahoma - Brodie; South Dakota - 
Burghardt; Texas - Kennedy Associates, Madison, Tracy; 
Virginia - Tuned Circuit; Washington - Northwest 
Radio; Wisconsin - Amateur Electronic Supply. 
Ontario - Metro Ham Shack; West Germany - 
Richter & Company 

ElKantronics 
A commitment to excellence. 

1202 E. 23rd Street  (913) 842-7745 
Lawrence, Kansas 66044 
Visa, Master Charge accepted 
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SEMICOMMICTORS S WUM 
2822 North 32nd Street/Unit 4 1 Phoenix, Arizona 85008 (602) 956-9423 

We accept checks, MasterCharge, and Visa  
Prices subject to change without notice 

NEW TEXAS INSTRUMENTS 
L.E.D. DISPLAYS 
TIL 311 
Hexadecimal Display 
with logic $5.99 ea. 

TIL 312  
Numeric Display 

Common Anode, RED 
99c each 

NEW MALLORY SONALERTS 

Model SNP428 
4-28VDC (4 .003-.016A 
$6.99 each 

HP DUAL OPTICAL 
ISOLATOR 
High speed 
Type #HCPL-2531 
$3.00 each 

PLESSEY SP8666B  
UHF Decade Counter 
14 pin dip 
1.1 GHz  10 
Supply voltage 6.8VDC 
1.1 GHz 600MV to 
1.2Vp.p. $39.95 

FAIRCHILD L.E.D.'s 
and DISPLAYS 
F1V-110 RED 
20c each or 100/$12.50 

FN D359/70 
99c each or 101$8.00 

IA 1N2637 SOLID STATE 
TUBE. Same as 866, 
866A, 3B28 $6.99 ea. 

NEW SUB-C NICAD PACKS 
6VDC 1.2AH 
5 in a pack/$8.99 

JUMBO LED's 
Red 
Yellow 
Green 

10/$1.00 
10/$1.00 
10/$1.00 

LITRONIX DL-1416 
4 Digit, 16 Segment 

Alphanumeric Intelligent 
Display with memory, 
decoder, driver. 64 
character ASCII format 
5V power supply only. 
TTL compatible 
$30.00 each 

JENNINGS VACUUM RELAYS  
RF2B-26S 
26.5VDC 920 Ohm SPST 
$19.95 

KILOVAC VACUUM RELAYS 
P/N H-8/S4 
26.5VDC SPDT 
$29.95 

KILOVAC VACUUM RELAYS 
HC-1/S75 
26.5VDC SPDT 

$29.95 

AMPEREX VACUUM CAPS 
10-1000pf 5000VDC 
Amperex #CVC10/1K-5KV405A 
Jennings #CVCH-1000-5N885 
(Jennings number only for 
reference.) 

$59.95 

ANTENNA ROTOR CABLE 
Columbia #04083 
8 conductor 2-#18 and 
6-#22. 100ft. spools 

$9.99 

BURROUGHS 100 ELEMENT 
DUAL LINEAR BAR GRAPH 
DISPLAY 
Model BG-16101 2 
$9.99 Data 50c 

HIGH VOLTAGE DIODES 
HEP170 
1000VDC 2.5Amps 
20c each or 
100/$15.00 

TRW CA602/CA2601BU  
MICROELECTRONICS  
BROADBAND AMPLIFIER 
15 to 270MHz 
30DB gain, 30VDC 
maximum supply voltage 

$9.99 

NE555P TIMERS  
39c each or 10/$3.00 

SIGNAL DIODES  
1N914/1N4148 
30/$1.00 or 120/$3.00 

UHF CONNECTORS 
PL259 and SO 239 
Quality American made 
50c each 

CERAMIC IF FILTERS 
EFC-L-455K 
455KC filter 
233.00 

TRIMMER CAPS 
Small enough to fit 
in your watch. 
3.5-11pf or 
5.2-40pf 
50c each 

VARIABLE VOLTAGE 
REGULATORS 
LM317T 1.2V to 37V 
1 5Amp $1.50 each or 
10/$10.00 or 100/$85. 

REGULATORS  
LM309K/7805K 
5VDC 1Amp 
$1.25 each 

LM3407-12 
12VDC 1Amp 
$1.00 each 

LM340T-15 
15VDC 1Amp 
$1.00 each 

LM340T-5 
5VDC 1Amp 
$1.00 ea. 

LM340T-6 
6VDC 1Amp 
$1.00 ea. 
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REGULATORS  
LM323 
5VDC  3Amps 
$3.99 

78H05KC 
5VDC iz 5Amps 

$4.29 

AIR VARIABLE CAPS  
Cambion 563-7625-03-00-00 
3-30pf 600VDC 
1/4 in. shaft, 1 in. long 
$1.99 

AIR VARIABLE CAPS 
#074055 
3-105pf 1000VDC 
1/2 in. shaft, 7 in. long 
$4.99 

PISTON CAPS  
1.2-10pf  $1.00 ea. 

1-8pf  1.50 ea. 
.8-4.5pf  1.50 ea. 

ARCO VARIABLE CAPS 
404  8-60pf 
400  9-7pf 
42X  5-60pf 
402  1 5-20pf 
405  10-80pf 
422  4-40pf 
424  16-150pf 

$1.00 each or 
10/$8.00 

E.F. JOHNSON MICRO-T 
AIR VARIABLE CAPS 
T3-5  1-5pf 
T6-5  1.7-11pf 
T9-5  2-15pf 

$1.50 each 

UNELCO RF CAPS 
350VDC 
6.8pf, 10pf, 12pf, 
13pf, 43pf, 100pf, 
200pf, 820pf, 1000pf 
$1.00 each 

RELAYS  

POTTER & BRUMFIELD 
Model PR5DY 
12VDC c 25Amps, SPST 
$3.99 each 

Model PR7AY 
115VAC g 25Amps, SPDT 
$4.99 each 

Model R10-E2822-1 
12VDC a 3Amps, SPDT 
185 Ohms $1.99 each 

Model R10-E1-Y2-V52 
6VDC a 3Amps, SPDT 
$1.99 each 

Model GA-2290 
110VDC @ 10Amps, 4PDT 
$2.99 each 

SIGMA  
Model 65F1A 
12VDC  3Amps, SPST 
$1.99 each 

OMRO  
Model MY4-02 

12VDC @ 3Amps, 4PDT 
160 Ohms $2.99 

MAGNECRAFT  
Model 88KDX-44 
12VDC c 25Amps, SPDT 
100 Ohms $3.99 each 

NAP CONTROLS 
Model 13Al2D12 

12VDC  10Amps, SPDT 
$3.99 each 

BCD SWITCHES  
Model 720-37AE 
3BCD switch with 
end plates 
$6.29 each 

FERRITE BEADS  
12/99t or 100/$5.00 

BURR-BROWN  
DC to DC POWER SUPPLY 
Model 510A/25 
Input voltage 22-34VDC 
Output voltage ± 15V a 100MA 
$19.99 each 

NEW METERS  
Emico 0-5MADC 
21/4 x 21/4 $3.99 

Beede 0-1MADC 
31/2 x 31/4 $4.99 

Beede 200UA for Pal  
KW-1 watts/SWR 
31/2 x 31/2 $4.99 

Allied 0-20MADC 

21/2 x 21/2  $3.99 

TOROIDAL CORES  
T37-6 and T37-10 

5/$1.00, 25/$4.00 or 100/518.00 
Not sold mixed 

TRIMMER CAPS 
5-80 pf 

50c each or 10/$4.00 or 100/530.00 

HIGH VOLTAGE CAPS 
001/1000pf 10KVDC 
$1.00 each or 10/58.00 

CERAMIC STAND OFFS 
1/2 in. round, 1 in. high 
or 3/8 in. round, 11/4 in. high 
36c each 

HIGH FREQUENCY FERRITE BEADS 
3/5 in. long 
UHF to 10GC 
5/$1.00, 25/$4.00, 100/515.00 

NEW HEAVY DUTY RELAYS 
12VDC @ 12Amps, 3PDT 
$5.00 each 
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E.F. JOHNSON TUBE 
SOCKETS & PARTS 

POWER TUBE SOCKET 
for RCA 8072, 8021, 
8122, and 8462 
EIA base #E11-81 
Will also fit CRT 
tubes 1EP11 and 1EP1 EIA 
base #E11-22 
$4.99 each 

SCREEN GRID BY-PASS 
CAPACITOR  
1450pf  1000pf 
Part No. 124-0113-001 
$9.95 each 

POWER TUBE SOCKETS  
for 4X150A and D, 
4CX250B and R, 4CX350A 
Part No. 124-0107-001 
$14.95 

CHIMNEY for 4CX250B and R, 
4X150A and D, and 4CX350A 
Part No. 124-0111-001 
$3.99 

POWER TUBE SOCKETS 
for 4-125A, 4-250A, 
4-400A/C etc., 3-400Z, and 
3-500Z 
Part No. 
$29.95 per pair only 

SPRAGUE RF NOISE FILTERS 
#JN17-4080A 
100VDC  70Amps 
22mfd 
$2.99 each 

CARBIDE DRILL BITS 
for drilling P.C.B. 
5 mix  $6.00 
10 mix  $10.00 

25AMP SCR's  
2N681 
2N682 
2N683 
2N684 
2N685 
2N686 
2N687 
2N688 
2N690 

E.F. JOHNSON MINIATURE  
TYPE V AIR VARIABLE CAPS 
189-503-105 
189-504-4 
189-504-5 
189-505-5 
189-506-105 
189-507-5 
189-508-5 
189-509-5 
189-1-1-4 
189-4-5 
189-5-8 
189-6-8 
189-503-5 
$1.50 each 

$1.10 
1.25 
1.45 
1.60 
1.70 
1.95 
2.45 
3.45 
3.95 

1.4-9.2pf 
1.8-5pf 
1.5-11.6pf 
1.7-14.1pf 
1.8-16.7 Pt 

2-19.3pf 
21.-22.9pf 
2.4-24.5pf 
1.2-4.2pf 
1.5-9.1pf 
1.1-11pf 
1.8-13pf 
1.4-9.2pf 

FET's  
3N 128  $1.00 or 10/8.00 
40673  1.39 or 10/10.00 
MPF102  .45 or 10/3.50 
MFE131  1.00 or 10/8.00 
U2705/2N4416  1.00 or 10/8.00 
MFE2000  1.00 or 1018.00 
MPF4391  .80 or 1016.00 
2N4303  .50 or 3/1.00 
2N5484  .50 or 3/1.00 
2N5555  .90 or 2/1.50 
2N5639  .48 or 3/1.00 
2N5246  .50 or 3/1.00 
2N5248/MPF102  .45 or 10/3.50 
3N201  1.99 or 10/12.00 

3N 157A  6.00 each 

MOTOROLA POWER TRIACS 
TO-220 case 
15Amps  600PRV 

99t each or 1037.50 

TUBES  
2E26 
3-500Z 
3B28 
3X2500A3 
3X3000F1 
4-65A 
4-125A 

4-250A 
4-400A 
4-1000A 
4CX250B 
4CX25OR 
4CX350A 
4CX1000A 
4X150A 
4X150G 
572B/T160L 
811A 
6146 
6146A 
6146B 
6146W 
6360 
6939 
8072 
8295/PL172 
8950 
8877 
7289 
6KD6 
6LF6 
6LQ6/6JE6 
8908 
6550A 
Other numbers on request 

HIGH VOLTAGE CAPS 
22mfd  500VDC 
'A in. x 11/2 in. 
$1.99 each 

330mfd @, 450VDC 
Can Type 
1 7/II in. x 41/2 in. 
$4.99 each 

$ 5.00 
90.00 
4.00 

125.00 
200.00 
30.00 
40.00 
60.00 
80.00 
175.00 
38.50 
40.00 
50.00 
150.00 
20.00 
30.00 
39.00 
9.95 
4.50 
5.25 
6.50 
7.50 
7.95 
8.00 
45.00 
300.00 
5.95 

300.00 
6.99 
4.00 
4.00 
5.99 
8.99 
8.00 
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HIGH VOLTAGE CAPS 
150uf q_4 450VDC 
Can Type 

13/8 in. x 31/2  in. high 

$2.99 each 

50uf a 450VDC 
Can Type 

1 in. x 3 in. high 

$2.99 each 

MINI TRIM POTS 

5 Ohm 

10 Ohm 

17 Ohm 

50 Ohm 

100 Ohm 

150 Ohm 

200 Ohm 
500 Ohm 

1 K 

2 K 

2.5 K 
4.7 K 

49c each 

MINI RF CHOKES  
.2 uh 

.5 uh 

.56 uh 

.68 uh 
1.5 uh 
2.2 uh 

3.3 uh 
6.8 uh 
10 uh 

22 uh 

27 uh 

79c each 

PRESS FIT RECTIFIERS 

DO-21 500VDC  25Amps 

21$1.00 

MAN 3's 

4/$1.00 

5 K 
10 K 

20 K 

25 K 

50 K 
100 K 

200 K 

250 K 

500 K 
1 Meg 

5 Meg 

33 uh 

39 uh 
47 uh 

100 uh 

680 uh 
1000 uh 
1 mh 

1.1 mh 

2.5 mh 

6.8 mh 

10 mh 

FULL WAVE BRIDGES  

Motorola MDA 204/3N256 

Varo  VH147 

Varo  VS148 

Varo  VS647 

Motorola and GI 

RF TRANSISTORS  

2N2270 

2N2857 

2N2857JAN 

2N2947 

2N3261 

2N3375 

2N3553 

2N3866 

2N3866JAN 

2N3866JANTX 
2N3925/M9477 

2N3948 

2N3950 

2N3818 

2N4072 
2N4427 

2N4429 
2N4877 

2N4959 
2N5108 

2N5109 

2N5179 
2N5177 

2N5190 

2N5583 
2N5214 
2N5589 

2N5590 
2N5591 

2N5637 

2N5645 

2N5842/MM1607 

2N5919 

2N5946 

2N5849/MM1620 

2N5862 

2N6080 
2N6081 

2N6082 
2N6083 

2Amps @ 400VDC 

6Amps @ 100VDC 

2Amps  100VDC 

2Amps @ 600VDC 
25Amps c 600VDC 

$ .78 
1.80 

2.45 

17.25 

2.10 

7.99 

1.80 

1.09 
2.70 

4.43 

6.00 

2.00 

26.25 

6.00 
1.70 
1.09 

7.50 
.90 

2.12 
3.90 

1.55 
.43 

20.70 

1.50 
4.43 

20.00 
4.60 

6.30 

10.35 
20.70 

11.00 

8.65 

30.00 

13.20 

20.00 
50.00 

5.45 

8.60 

9.90 

11.80 

$ .69 each 

1.00 each 

.69 each 
1.29 each 

2.99 each 

2N6084 

2N6094 

2N6095 
2N6097 

2N6166 

2N6439 

40280 

40281 
40282 

40894 

FT3551C/2N6082NS 
(no stud) 

PT3563 

PT4132D/2N5641 

PT4571A 
MRF216 
MRF221 

MRF227 
MRF240 
MRF245 

MRF247 

MRF314 
MRF412 
MRF422A 

MRF426A 
MRF450 
MRF450A 

MRF454/568BLYCF 
MRF472 

MRF475 

MRF476 

MRF477 

MRF479 

MRF485 

MRF502 
MRF629 

MRF901 
MRF911 

MRF5176 

M R F8004 

Other numbers on request 

$13.20 

5.75 

19.35 

28.00 

36.80 

43.45 
2.00 

10.90 

11.90 

.99 

4.00 

5.00 

4.90 

1.50 
20.00 
10.00 

2.00 
price on request 

31.05 

39.95 
14.00 

price on request 

42.30 
price on request 

10.35 
10.35 

17.95 

1.15 

2.90 

1.38 

2.00 
price on request 

price on request 

.49 
3.00 

3.99 
3.99 
13.00 

1.44 
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DIP TANTALUMS 
.1 uf i 10V 
.1 uf a 35V 
.47 uf a 35V 
1 uf i 35V 
2.2 uf a 25V 
2.2 uf a 16V 
10 uf a 35V 
22 uf @ 10V 
22 uf a 16V 
100 uf a 3V 
49e each 

CAPACITORS  
.001/1000pf a 100VDC 
Ye in. round 
10/$1.00, 50/54.00, 
100/$7.00, 1000/540.00 

01 ,rz 1KVDC 
6/$1.00 

01 ru 25VDC 
10/$1.00 

1 ric 25VDC 
10/$1.00 

01 q< 50VDC 
10/51.00 

001 ra 50VDC 
10/$1.00 

HAM MICROWAVE DOWNCON-
VERTER KIT  
2100 to 2400MHz 
Power supply kit with 
P.C.B., downconverter 
kit with P.C.B. and 
antenna all for $159.95 
Or assembled and tested 

$299.95 (specify frequency 
tuned to) 

All parts necessary 
included in kits. 

DIP PLUGS 
14 pin  25; 
28 pin  45; 

IC SOCKETS- LOW PROFILE 
8 pin  20; 
14 pin  17; 
16 pin 
22 pin 

24 pin 
28 pin 
40 pin 

19; 
25; 
28; 
30; 
40e 

IC SOCKETS- WIRE WRAP 
40 pin  $1.10 

CHOKES  (U252) 
2.5mh  150ma 
69; each 

MUFFIN FANS  
Removed from equipment 
115VAC 
$4.99 each 

MOTOROLA POWER TRANSISTORS 
PNP MJE2955  $1.69 
NPN MJE3055  .99 
60V a 10Amps q4, 90 Watts 
20/120HFE 

MOTOROLA POWER DARLINGTONS 
PNP MJ900  $1.69 
NPN MJ1000  1.29 
60V c 8Amps g 90Watts 
1000HFE min. 

NEW SPST DIP SWITCHES 
3 position 
4 
5 
6 
7 
8 
10 

$1.00 

UA703 RFIIF  
limiting amp. 
$1.00 each 

LIGHT ACTIVATED SCR's 
TO-18 case 
400VDC  800MA 
21$1.25 

HIGH VOLTAGE CAPS  
.02 g 8000VDC 
21/2 in. x 1 in. 
$2.00 each 

FEED THRU CAPACITORS  
.0015 uf 
.0033 uf 
.1 uf 
.001 uf 
100 pf 
500 pf 
800 pf 
1000 pf 
1200 pf 
1500 pf 
6200 pf 
99; each 

MOTOROLA/RCA 2N3055 
NPN TO-3 case 
115Watts, 100VCB, 
70VCE, 15Amps, 
20-70HFE min. 
79; each 

UA715 HIGH SPEED 
OP AMP 
$1.00 each 

1.25 
1.30  C106B SCR 
1.35  TO-92 case 
1.25  .8Amps, 200V 
1.50  200UA gate 
1.35  10/$1.00 
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MURATA 455 KHz CERAMIC FILTERS  

Model 
Center Frequency 
3db Bandwidth 
Selectivity 

SFD-455D  SFB-455D 
455KHz ± 2KHz  455KHz ± 2KHz 
4.5KHz ± 1KHz  8KHz ± 2KHz 
26db Min. at — 10KHz 
20db Min. at + 10KHz 

Ripple  1.5db Max. 
Input and Output Impedance  3K Ohms 
Insertion Loss  9db Max. 

Freq. Stability vs. Temp.  within ± 0.4% from — 10°C to + 80°C 
Freq. Stability vs. Time  within 0.5% for 10 years 

Working Voltage  50VDC Maximum 
PRICE  $3.99  $2.99 

30 Ohms Max. Impedance at Resonance 

CRYSTAL AND CERAMIC FILTERS  
10.7MHz narrow band crystal filter type 2194F 
3db Bandwidth, 15KHz minimum 
20db Bandwidth, 60KHz minimum 

40db Bandwidth, 150KHz minimum 

Ultimate 50db: Insertion loss 1.0db Max., Ripple 1.0db Maximum 
Ct. 0 ± 5pf., Rt. 3600 Ohms 

$5.95 

AMATEUR RADIO SSB/CW RECEIVER BOARD  

Design credit goes to: JAY RUSGROVE,W1VD, refer to April/May 1978 QST 
P.C.B.  $7.95 each 
P.C.B. with 3-MPF102, 1-LM386V, 1-2N2222A, 1-9.1V 1W Zener, 1-2.5Amps 50Volts 
Diode, 3-T36-6 Toroid cores, 4-T37-2 Toroid cores, and 2-FT37-63 cores. 
All for only $14.95 

MURATA 455 KHz CERAMIC FILTER 

CFM 455E 

6DB Bandwidth 
± 8DB Min. 

Insertion loss 
6DB Max. 

Center Frequency 455 
70DB Bandwidth 
± 15KHz Max. 

3DB Bandwidth ± 5.5KHz Min. 
Spurious Response 
70DB Min. 

Input, output 
Impedance 1500 Ohm  $6.99 each 

MURATA 455 KHz CERAMIC FILTER 
CFU455H2  Center Frequency  6DB Bandwidth 

455 ± 1KHz  ± 3DB Min. 

40DB Bandwidth  Spurious Response  Insertion loss 
± 9DB Max.  25DB Min.  6DB Max. 

Input, output 

Impedance 2000 Ohm  $2.00 each 

Reader Servrce—see page 259 



SEMICONDUCTORS su mp 
2822 North 32nd Street/Unit # 1 Phoenix, Arizona 85008 (602) 956-9423 

We accept checks, MasterCharge, and Visa  _ 
Prices subject to change without notice 

10.7MHz CERAMIC FILTERS 

SFE 10.7MA RED (must specify when ordering) 
3DB Bandwidth 
280 ± 50KHz 
50DB Bandwidth  Insertion loss 

± 750KHz  7 ± 2DB 
Input, output 

Impedance 330 Ohms  $3.99 each 

10.7MHz CERAMIC FILTERS  
SFE 10.7MA WHITE (must specify when ordering) 
3DB Bandwidth 
280 ± 50KHz 
50DB Bandwidth  Insertion loss 
± 750KHz  7 ± 2DB 

Input, output 

Impedance 330 Ohms  $3.99 each 

Center Frequency 

10.700MHz ± 30KHz 

Spurious Response 

(8 Ohm, 12MHz) 

Center Frequency 

10.760MHz ±30KHz 

Spurious Response 
(8 Ohm, 12MHz) 
55DB Min. 

CRYSTALS LINEAR I.C.'s  

1  MHz  47.250  MHz LM111H  $5.11  LM386V  $1.55 

1.6896  MHz  47.350  MHz LM124J  2.55  LM387V  1.00 

2.52  MHz  47.450  MHz LM139AJ  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 LM211H  3.75  NE555V  .39 

4  MHz  46.850  MHz LM211D  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 

1  MHz  20.3200  KC  LM307A  .25  NE565  1.30 
10.240  MHz  26.250  KC  LM308H  2.50  NE566V  2.00 

10.695  MHz  81.920  KC  LM310H  .90  NE566H  2.50 
12.80  MHz  147  KC  LM311V  .70  NE567V  3.00 
13.102  MHz  315  KC  LM312H  2.70  LM709N  .25 
14.317800  MHz  500  KC  LM319H  1.50  LM711H  .25 

17.2800  MHz  3007  KC  LM318H  1.25  LM723H  .50 
18  MHz  3009  KC  LM324N  1.45  LM723N  .50 

24.88320  MHz  3011  KC  LM339N  .75  LM741V  .25 
47.050  MHz  3013  KC  LM342N15  1.50  LM741H  .25 

47.150  MHz  3707  KC  LF355H/B  3.00  LM747N  .50 
$4.99 each  LM376V  1.50  LM1310N  2.00 

LM377N  2.40  LM1458V  .60 
LM380-8  1.00  LM1514J  2.00 
LM380-14  1.75  LM2901N  2.00 
LM380-14  1.75 

LM381N  1.75 

1 hi 



MICROWAVE DIODES 
1N21 
1N21B 
1N21D 
1N21 WE 
1N23WE 
1N446 
1N3655A 
1S1544A 
1N78 
MV1863D 
MBD101 
HP5085-8328/1N5711/12 
MV834 
MV1624 
MV2109 
MV2201 
GC20183-38 
8K1003-1B 
5082-8348 
5082-2593 
5082-6216MP 

SEMICOMIIICTO  SURIMIq 
2822 North 32nd Street/Unit #1 Phoenix, Arizona 85008 (602) 956-9423 

We accept checks, MasterCharge, and Visa 
Prices subject to change without notice 

MOTOROLA RECTIFIERS CLOCK OSCILLATORS 

MR752  Q-Tech QT6C1 
6Amps 200PIV  1MHz 
55t each or 100 or  14 pin dip 
more 35t each  $6.99 each 

28 PIN LOW PROFILE I.C. SOCKETS 
1-49  50-99  100-999 
39c each  30c  25c 

USED AA NICAD BATTERIES 
Untested -AS IS 
3 to a pack 
$1.17 a pack 
(that's only 39c per battery!) 

$ 1.25 
1.90 
2.00 
2.00 
2.10 
8.00 
4.00 
4.00 
4.00 
10.40 
1.99 
1.99 
1.35 
1.42 
1.00 
1.00 
25.00 
25.00 
25.00 
25.00 
10.00 

TRIMMER CAPS  
2-30pf or 5-50pf 
45c each or 10/$3.50 
Not sold mixed 

ELECTROMOTIVE TRIMMER CAPS 
308  130-1000pf 
310  300-1500pf 
$1.00 each 

RF CHOKES  
500MH 150MA 
79c each 

VARIABLE CHOKES 
10-85UH 500MA Coil 
$1.99 each 

2N6308 NPN 125Watts 
VCB700, VCE350, 
HFE12-60  3Amps 
$1.99 each 

1N966B 15V ZENER 5% 
10/$1.00  100/$6.00 
1000/$30.00 

FAIRCHILD PHOTO 
TRANSISTORS 
FPE 100 
$1.99 each 

PISTON CAPS 
.85- 7pf  $1.99 ea. 
8 - 18pf  1.99 ea. 

NEW AMPHENOL 
UG646/U 
90° UHF 
$1.65 each 

PHOTO CELLS 
VT700 and VT800 
331.00 

USED GOULD NICKEL.  
CADMIUM BATTERIES  
9.6VDC (d) .225AH 
21/4 in. long by 1 in. rnd. 
$1.99 each 

USED NICKEL-CADMIUM 
BATTERIES  
5/8 in. high by 5/s in. round. 
8 batteries to a pack 
$1.99 a pack 

TANTALUM CAPS 
Cut and formed 
3.3uf  15VDC 
15/$1.00, 100/$5.00 

•410 

TMC Systems 
No. XO-2004 
108K Hz 
$6.99 each 

TMC Systems 
No. XO-2004 
2.128MHz 
$6.99 each 

MOTOROLA 
K1100A/6104B 
24.07342MHz 
14 pin dip 

$6.99 each 

MOTOROLA 
K1091A 
14.04MHz 
14 pin dip 
$6.99 each 

TOSHIBA-K 
P-T0-190 
25.000MHz 
$6.99 each 

GREENRAY IND. 
Y1234AF6 
11MHz 

$6.99 each 

MONITOR  
No. 3725-09 
7.692MHz 
$6.99 each 

GOLD 14 pin and 16 pin 
WIRE WRAP I.C. 
SOCKETS 30c each 
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SENCONDUCTORS 
563 

2822 North 32nd Street/Unit #1 Phoenix, Arizona 85008 (602) 956-9423 
We accept checks, MasterCharge, and Visa 00 00-- 1 

Prices subject to change without notice  vi-0041% 1 

R.F. CONNECTORS  
New Amphenol 
UG273/U 
UHF male to BNC female 
$2.00 each 

New UG1094  
BNC female 
894 each or 10/$6.50 

NEW DM1  
Dual male UHF 
$1.29 each 

NEW UG83B/U 
UHF male to type N female 

$5.00 each 

NEW UG255A/U 
BNC male to UHF female 
$3.00 each 

NEW VHF BARREL PL258 

$1.29 each 

NEW UG146A/U  
UHF female to type N mare 

$5.00 each 

NEW UG201A/U  
BNC female to type N male 
$3.00 each 

UG274A/U  
BNC 'T" 
$3.00 each 

NEW UG177/U  
Hood 39e each 

M358  
UHF "T 
$3.00 each 

NEW UG349B/U  
Type N female to BNC male 
$4.00 each 

UG27  
90° Type N 
$1.99 each 

UG914U  
BNC female to BNC female 
$3.00 each 

NEW PL363  
UHF female Barrel 
2 in. long 

$2.50 each 

PLESSEY  
Model 94375/L6997-AE10 
$1.99 each 

AUTOMATIC  
Model 94375/L6995-AEXX 

1.99 each 

AUTOMATIC  
Model L-6901-005-929 
$1.99 each 

SEALECTRO  
Model 50-624-9188-31/AI-107 
$2.29 each 

CRIMP TYPE 
Amphenol 
No. 225398-9 
BNC female 
69c each 

Amphenol  
No 2-330830-2 
UHF male 
69c each 

POWER SUPPLIES  
Powertec Model 2B5-3 
Output 4.5VDC-6.3VDC @ 3Amps 
5 in. high x 4 in. long x 
15/8 in. deep 
$19.95 each 

Standard Power Incorporated 
NEW model SPS-120-5 
5VDC 4 12Amps 
7 in. long x 5 in. high x 7 in. deep 

$59.95 each 

WIRE WRAP WIRE  
10,000 ft. per roll 
Insulation Milene 
AWG30 Color: Blue 
$69.96 per roll 

METER MOVEMENTS 
Simpson Meter 
0-1MADC 
Model 1327 
Cat. #17210 
0-150 cycles 

deviation 
31/4 in. x 31/4 in. 

$4.99 each 

NEW Pride Electronic Meter 
1MADC 
0-1000 RF watts 
output 
34 in x 4'4 in 

$3.99 each 

USED TRANSFORMERS 

BGH9 
6.3VCT  10Amps 
$3.99 each 

Triad F-108U 
Stancor P6378 
12V 4 8Amps or 
24V c 4Amps 
$9.95 each 

Triad F-49U 
36V  3Amps and 
36V (4, 3Amps 
$9.99 each 

Triad F23U 
10VCT  7Amps 

$9.99 each 

Triad F54X 
35VCT (4 1 5Amps 
$3.99 each 
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2822 North 32nd Street/Unit 1 Phoenix, Arizona 85008 (602) 956-9423 
We accept checks, MasterCharge, and Visa  iii 

Prices subject to change without notice 

NEW TRANSFORMERS 
SIGNAL DU-2 

TERMS: 

Primaries  TRIAD F18X  Primary 115VAC 
0-104-110-120  Secondary 6.3VCT @ 6Amps 
0-104-110-120  $4.95 each 
Secondaries  PT1627  12V @ 250MA 
0-104-110-120  $1.99 each 
0-104-110-120 

$69.99 each 
TRIAD F94X  Universal Voltage 

$3.99 each 
SM5B-ATC-1035-7545 

$2.99 each 
24VCT @ 300MA and 1V g 1Amp 

COD: 

POSTAGE: 

RESTOCK CHARGE: 

SHORTAGE/DAMAGE: 

DEFECTIVE MATERIAL: 

ORDERING INSTRUCTIONS 

TERMS AND CONDITIONS 

Domestic: Check, money order, credit cards, or COD orders welcome (Master-

charge and VISA only). Foreign: No personal checks or certified personal 

checks accepted. Money order or cashier's check in U.S. funds only. No COD 

available to any foreign country. Letters of credit are not acceptable. 

COD's by UPS will be charged a $2.00 handling charge plus shipping. COD by 
mail will be charged $1.00 handling charge, plus COD charges by post office, 

plus shipping. 

Minimum shipping by UPS is $2.00 plus 35'X insurance per $100.00. Please 
allow extra shipping charges for heavy items. Shipping of light, small items by 

mail (to fit in insulated envelopes) is $1.00, not insured. 

All parts returned due to customer error will be subject to a I 5% restock 

charge. 

Claims must be made within ten (10) days after receipt of parcel. All requests 

must include invoice number and date. 

Claims must be made within ten (10) days after receipt of parcel. All requests 
must include defective material, invoice number and date. 

PRICES are subject to change without notice. Prices supersede all previously published. Some items offered are 

limited to small quantities and are subject to prior sale 

$10.00 MINIMUM ORDER plus shipping. ORDERS LESS THAN THIS MINIMUM WILL BE RETURNED UNPROCESSED. 

NO EXCEPTIONS. 
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First Look 
at Latest Radio Laws 

the official work 

Read from right to left. 

John W. Bailey KB5A0 
Route 9, Box 279 
Sour Lake TX 77659 

1All rules and regula-
• tions 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 operat-
ing procedures will 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  the  27.405-
28.000-MHz band. 
4. Propagation charac-

teristics of HF signals are 
influenced mainly by the 
distance (in meters) be-
tween the transceiver and 
the nearest wall. 
5. Propagation forecasts 

may be ignored, as they are 
formulated by those who 
understand the subject. 

6. Minimize interference 
to other services by discon-
necting the microphone (or 
key) from the transmitter. 
Note that in some cases, 
additional shielding may 
be required. 
7. Wideband F3 emis-

sions are not allowed 
below 50 MHz. 
8. Wideband F3 emis-

sions are not allowed 
above 50 MHz. 
9. Average power is 1.5 

times unmodulated power, 
which is 4 times the 
modulating power (1.717x) 
as related inversely to 
PEP/average ratio of 2 to 1 
or 4 to 1, as the case may 
be. 
10. Resistors and induc-

tors are identical, and 
those of like values may be 
interchanged (see Ohm's 
Law). Capacitors react in-
versely and must be in-
stalled backwards. 
11. Ohm's Law is an un-

proven theory which 
changes, depending on 
whether one reads QS T or 
73. Note: QST takes the 
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. 
13. Circuits oscillate 

because of insufficient 
neutralization of tuned cir-
cuits. This leads to de-
generation of the entire cir-
cuit. Such a condition 
may be prevented by care-
ful adherence to #12 
above. 
14. Vacuum tubes are 

sacred instruments of the 
gods and should not be ad-
justed internally under any 
circumstances. 
15. Transistors (and ICs) 

are instruments of the devil 
and should be left alone. 
16.  Semiconductor 

diodes are the source of 
many electronic problems, 
as they pass current in only 
one direction. 
17. Toroidal inductors 

create a magnetic field and 
are very useful in picking 
up small items dropped in-
to the rig. In normal opera-
tion, these devices attract 

metal. By reversing the 
leads (and thus the mag-
netic field), plastic and 
mica are attracted. 
18. Resonant circuits in 

rf amplifiers cause a 
hollow, tinny sound in the 
transmitted 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 antenna. Insufficient 
length leads to non-
resonance and reduced sig-
nal output. 
20. If an antenna stays 

up, it is too small. (This in-
formation was obtained 
from other sources and is 
subject to personal verifi-
cation.) 
21. The oscilloscope is 

valuable in observing radio 
phenomena such as wave-
length, resistance, im-
pedance, and the size of 
the outer conductor. 
22. "You can't work 'em 

if you can't hear 'em." (Il-
lustrates the need for a 
receiver in all shacks.) 
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FAST SCAN ATV 
WHY GET ON FAST SCAN ATV? 

• You can send broadcast quality video of home movies, video 
tapes, computer games, etc, at a cost that is less than sloscan 

• Really improves public service communications for parades, 
RACES, CAP searches, weather watch, etc. 

• DX is about the same as 2 meter simplex - 15 to 100 miles. 

ALL IN ONE BOX 
TC-1 Transmitter/Cony 
Plug in camera, ant, mic and you are 
on the air   $399 ppd 

HITACHI HV-62 TV CAMERA 
High  performance  closed  circuit 
camera just right for atv  with lens 
  $239 ppd 

PUT YOUR OWN SYSTEM TOGETHER 

TVC-1B  CONVERTER  tunes 420 
mhz down to ch 2 or 3.. $49.50 ppd 

TXA5 EXCITER   $69 ppd 

PA5 10 WATT LINEAR .   $79 ppd 

F MA5 Audio Subcarrier . $24.50 ppd 

SEND FOR OUR CATALOG, WE HAVE IT ALL 
Modules for the builder, complete units for the operator,antennas, 
color cameras, repeaters, preamps, linears, video ider and clock, 
and more. 19 years in ATV. 

Call 213-447-4565 5-6 pm 
t..• P41 

P.C. ELECTRONICS 
Maryann  2522 PAXSON 
WBSYSS  ARCADIA, CA 91006 

Tom 

W6ORG 

oo 
omm•J 
ANTENNAS 
Model OJA-146 

TWO METER AMATEUR BAND 146-148MHz 

• NO GROUND PLANE REQUIRED 

• USE FIXED, MOBILE, OR PORTABLE 

• 5dB GAIN OVER ISOTROPIC IN MOST MOBILE 
APPLICATIONS 

• OVERALL LENGTH LESS THAN 64 INCHES 

• COLLAPSIBLE TO 22 INCHES MAY BE PACKED IN SUIT 

CASE FOR THOSE OUT OF TOWN TRIPS 

• STEEL WHIP AND ADAPTER INCLUDED FOR MOBILE AND 
FIXED APPLICATIONS 

• VSWR LESS THAN 1 21 

PRICE $39.95 UPS Prepaid 

220 MHz — $37.95 450 MHz — $37.95 

M35 

Electronics Supply, Inc. 
1508 McKinney • Houston, Texas 77002 • 1713) 658 0268 

The Iambic 
Keyer Paddle. 

e7 

Our newest keyer paddle was designed in response to 
your request for an iambic paddle with the famous 
Vibroplex quality and features built right in. 
Features include: 
• Adjustable jeweled bearings 
• Tension and contact spacing fully adjustable 
• Large, solid, coin silver contact points 
• 21/2 lb. chrome plated steel base 
rests on non-skid feet 

• Lifetime guarantee against manu-
facturing defects. 

"Standard" model with textured gray base available for 
$49.50, "Deluxe" $65.00. Available at your dealers or 
through the factory. Send check or money order, or use 
your VISA or Master Charge. We pay all shipping 
charges except on orders outside the continental U.S. 

P.O. Box 7230 
476 Fore Street 
Portland, Maine 04112 
Telephone: (207) 775-7710 

e. V24 
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JUST GETTING ON THE AIR? 

See Adirondack for 
El New Equipment 
CI Used Gear 
El Friendly Advice 

r rw 611.1  Radio 
Supply 

185-191 West Main Street • P 0 Box 88 
Amsterdam. N Y 12010 Tel (518) 842-8350 
Just 5 Minutes from N.Y. Thruway — Exit 27 

Al 

BEWARE!! 
Aluminum towers are not 

usually as strong as steel 

towers — ask for engineering 

facts before purchasing any 

tower. Aluminum towers, in 

most cases, are one-half as 

strong as steel towers within 

the same price range. 

Notice Paid For By Unarco-Rohn  U2 

(Advertisement) 

When it comes to 

AMATEUR 
RADIO QSL's 

it's the 

ONLY BOOK! 
US or DX Listings 

191c1113001cs  
NOW READY! 

Here they are! The latest editions. World-
famous Radio Amateur Callbooks, the most 
respected and complete listing of radio 
amateurs. Lists calls, license classes, ad-
dress information. Loaded with special 
features such as call changes, prefixes of the 
world, standard time charts, world-wide OSL 
bureaus and more. The new 1980 Radio 
Amateur Callbooks are available now. The 
U.S. Edition features over 400,000 listings, 
over 120,000 changes from last year. The 
Foreign Edition, over 315,000 listings, over 
90,000 call changes. Place your order now. 

Each  Shipping  Tai 

US Callbook 

F ore ig n 
Callbook 

$16 95  El 75  518 70 

$15 95  $1 .75  $17 70 

Order both books at the same time for $34.65, includes 
shipping 

Order from your favorite electronics dealer or direct from the 
publisher All direct orders add $1 75 for shipping Illinois 
residents add 5% Sales Tax 

AMATIUR RADIO 

SPECIAL LIMITED OFFER! 
Amateur Radio 
Emblem Patch 

only S2.50 postpaid 

Pegasus on blue field, red lettering. 3" wide x 
3" high. Great on jackets and caps. Sorry, no 
call letters. 

ORDER TODAY! 

r RI 

RADIO AMATEUR 1113 0 0 k  INC 

tk(., c a  Dept. 
925 Sherwood Drive 
Lake Bluff, IL 60044 

1'1(1  Reader Service  see page 259 



Completely Free 
Standing Towers 

(tie 
PAT. NO. 

40' MODEL 

Model 40 (extends 
from 21' to 40) 

List $259.10 

Breakover Model 
40 (extends from 
23  to 40' with 
breakover  at 
ground level) 

List $440.62 

4,151,534 

55' MODEL  

Model 55 (extends 
from 21' to 55') 

List $473.97 

Breakover Model 
55 (extends from 
23' to 55' with 
breakover  at 
ground level) 

List $661.75 

All steel constructed. 

Concrete  sleeve  available  for  all 

models. 

TELE-TOW'R MFG. CO., INC. 
P.O. Box 3412 • Enid, OK 73701 

405-233-4412 
p, T52 

•  •  tè 

Aso ••00 
Available 

for Kenwood TR 
7400, Midland 13-510, 

Yaesu 227R, or KDK FM-144 

At your Ham Radio Dealer 
or Call or Write  v.C115 

CES 
COMMUNICATIONS 
ELECTRONICS 
SPECIALTIES. inc. 

399 W Fairbenke Ave., Winter Perk. Fla. 327119 
305/645-0474 

TODAY'S MOST 
VERSATILE 
SCANNER 

Scan a few channels or all 800 - for ex-
ample - you can program CES Model 800 to 
scan Repeater and Simplex Channels or all 
2 Meter Bands - Other features include: In-
stantaneous Addition or Deletion of Chan-
nels • Scan Resume delay assures hearing 
return calls • Resume and Hold provides 
complete control of scanning action . Hold 
Control activated by mic's P.T.T. switch • 
Scan entire band in 5 KHz steps and retain 
programmed memory . Selectable automa-
tic scan resume after 10 secs. on channel. 
Slow Scan of memory to locate specific 
channels. 

DO V E T R O N 
AIIIII M1111111 •11111111111111 n iiii nfaieriet.- - 

• 
0  

MPC-1000C 
Multipath Correction 
In-Band Diversity & 
AFSK Tone Keyer 

Amateur Net: $545.00 

Standard features include CONTINUOUSLY tuneable Mark and Space channels (1000 
Hz to 3200 Hz), Dual Mode (MARK or FSK) Autostart and internal high level neutral 
loop keyer (20 to 60 ml). Both EIA and MIL FSK outputs are provided, for direct 
interface to microprocessor and video terminal peripherals. 

MPC-1000CR 
Signal Regeneration & 
Speed Conversion 

Amateur Net: $645.00 

A front panel switch permits internal TSR-200 Signal Regenerator-Speed convert-
er assembly to electronically "gear-shift" between 60, 67, 75 and 100 WPM. All 
incoming and outgoing signals are regenerated to less than 0.5 % bias distortion. 
Also available with DIGITAL Autostart (TSR-200D): Amateur Net: $695.00 

MPC-1000R/-
TSR-500 
Dual UART Regeneration, 
Speed Conversion, 200 
Char. Memory, Word Cor-
rection & DIGITAL 
Autostart 

Amateur Net: $895.00' 

The MPC-1000R TSR-500 provides Preloading and Recirculation of the 200 character 
FIFO Memory, a keyboard-controlled Word Correction circuit, Variable Character 
Rate, Tee Dee Inhibit, Blank LTRS Diddle, a Triple Tone-Pair AFSK Tone Keyer and a 
Character Recognition Speed Determination DIGITAL (DAS-100) Autostart mode. 

*The MPC-1000R is also available without a TSR assembly and functions as a MPC-
1000C with a Triple Tone-Pair AFSK Tone Keyer. This "Basic-R" permits future ex-
pansion with a TSR-100, TSR-200,  TSR-200D or TSR-500 by simply lifting the lid 
and plugging in the appropriate TSR assembly: Amateur Net (Basic-R): $595.00 

Your QSL will bring complete specifications, or call: 213-682-3705. 

v•023 

L70,11 ETROJV 

627 FREMONT AVENUE 
(P. 0. BOX 267) 

SOUTH PASADENA, CA. 91030 
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The Induction Relay: 
Self-Powered Switching 
this unusual actuator doesn't require 

a separate control voltage 

Waldo T. Boyd K6DZY 

P. 0. Box 86 
Geyserville CA 95441 

Astandard relay requires 
a separate source of 

low-voltage current to pull 
in the armature, usually 
supplied by either a step-
down transformer or a low-
voltage dc supply. There's 
an interesting and poten-
tially very useful way of 
controlling remote equip-
ment without need for a 
separate  low-voltage 
source: The induction relay. 

SECONDARY COIL. FEW 
TURNS HEAVY WIRE 

120V 60Hz  <   
PRIMARY COIL (COULD 
BE OBTAINED INTACT  .11  
FROM A SHADED-
POLE PHONO 
MOTOR) 

An induction relay is par-
ticularly appropriate when 
a mechanical function such 
as opening a detent is 
needed. 
In Fig. 1, a laminated 

core, such as an old trans-
former "E" core, is wound 
with the main or primary 
winding on one outside leg. 
The other outside leg is 
sawed off and used as the 
armature. A secondary 
winding of a few turns of 
heavier wire is placed 
around the center leg of 
the "E" to form the control 
winding. 
The primary winding is 

connected across the 115-V 

Fig. 1. 

LAMINATED IRON CORE 
(FROM DISCARDED 
TRANSFORMER OR 
CHOKE COIL) 

WRAP ENDS OF 

LAMINATIONS WITH 
TAPE OR CORD TO 
PREVENT VIBRATION 

1  ni FAOCTRUATION 

ELECTRICAL 
...__), CONTACTS OR 

MECHANICAL 
MOVEMENT 

]  OF A LATCH 
,3 

TO REMOTE 
SHORTING 
SWITCH 

supply line. With the con-
trol winding open, the pri-
mary winding induces a 
magnetic flux that flows 
through the path of least 
magnetic reluctance, the 
center leg of the "E", leav-
ing the armature unaffect-
ed. When the remote switch 
shorts the control coil, the 
major portion of the flux 
shifts to the longer circuit 
path that includes the ar-
mature, pulling it in to close 
that magnetic circuit. Thus, 
only a minimum holding 
current flows through the 
control winding and exter-
nal switch circuit. 
The value of the open-cir-

cuit voltage is not impor-
tant, but can be determined 
easily since it bears the 
same relationship to the 
source voltage as the turns-
ratio relative to the pri-
mary. In essence, the signal 
transformer is incorporated 
in the relay itself. 
Variations of remote con-

trol may be had by substi-
tuting mechanical linkages 
for the relay contacts, or 

by using both. 
Representative winding 

data might be, for instance, 
400 turns no. 26 or 28 for 
the primary, and 50 turns 
no. 18 for the control wind-
ing. Actual numbers are 
not critical, and minimum 
needs are a function of 
core cross-sectional area. 
However, the number of 
primary turns required 
would be roughly one and 
one-half times the number 
on the original transformer 
primary winding because 
the core area is reduced 
when the primary winding 
is transferred from the cen-
ter of the "E" to the end. If 
all the original primary wire 
is rewound onto a smaller 
coil form, the number of 
turns will come out just 
right. 
In the example above, 

the control voltage would 
be about 14 volts, open cir-
cuit, just right for a no. 18 
bell wire pair, provided the 
run (distance from relay to 
shorting switch) is not ex-
cessive. 
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*of-kiwi 
Q SURPLUS 0 

WANTED 
WE NEED: ARC-51BX, ARC-94, ARC 

102. ARC-109, ARC-115, ARC-116, 

ARC-131, ARC-134, ARC-164, ARN-82. 

ARN-83. ARN•84. APN-59, APN-153, 
APN-141, APN•147, APN-171, APX-72, 

6187, CU-1669A, 490T-1, CU-1658A, 
51Y-4. 51R-8, 51RV-1, FM-622, 807A, 

URC-9, TOP DOLLAR PAID OR TRADE 

FOR NEW AMATEUR GEAR. WRITE 

OR PHONE BILL SLEP (704) 524-7519 
S4 

SLEP ELECTRONICS COMPANY 

P.O. BOX 100, DEPT. 73. 

0 T TO, NORTH CAROLINA 28763. 

WWI 
(UNIVERSAL RECEIVED 
FREQUENCY INDICATOR) 

Digitize your receiver's dial with 
the DIAL SPOTTER. Adapts to 
most Communication Receivers 
with simple connection to VFO. 
From $149.95 Write for Data 
Sheet. 

GEMINI 
INSTRUMENTS 
INCORPORATED 
Box 205. Larchmont NY 10538 G27 

It 

Key  • Electronics 

AUTOMATIC DIALING 
TOUCH TONE 
MICROPHONE 

CIS Model 235 

• .r.of ell S Maven cagot and 5 Seven [awl pno• 
'̀unIDOIS 

• P•ogr•Int •Ild operates enarely Iron, 1•11 00ard 
• Programmable d.al.ng all 

• ,,ores lafl manually d.•Ied nynt .r 
• O.Pi fl speeker kw tone mom,pr 

• Prpgremmabl• 2 S000.0 pats . 
• ,idmal.c PT T SSeCOn0 before Iasi lone 

INTEGRATED CIRCUITS: 
SN76477N Complex sound generator  S2 95 

LM317T  volt reg 1.5 amp.  $l 25 
TL489C  Analog level detector 

S2 75 

ICM7555  Low pwr CMOS Timer  $1 25  

LF351N  High speed JFET Op Amp  75 

NE565  PLL  $1 10 

FREE (AO 40 with orders of 55 00 or more  

Please include $1 00 for postage and handling 

N Y.S. Residents Add 4% Sales Tax 
Send to:  Key Electronics 

P.O. Box 3508 
 Schenectady, NY 12303 

6995 

I," K14 

NOW! NOW! NOW! NOW! NOW! 

The ultimate answer for eliminating the 

damaging effects of antenna weight on 

your rotor .... it's the 

"UDM THRUSTOR" 

• Fits any taper tower or can 

be used with flat top. 

• Accepts 1' ." mast pipe 

• All steel construction. 

• Utilizing precision ground 

& hardened ball.type thrust 

bearing. 

• Comes ready to install. 

• Eliminates the damaging 

effect on your rotor. 

•Shipped prepaid UPS 

(U.S.A.) 

• Check, cash. money order. 

Visa,  MasterCharge, 

$49.95 complete 

\ • Also available for 2- mast 

\, pipe for $59.95 

UDM ENTERPRISES --ulo 
P.O. Box 2037, Sandusky, Ohio 44870 

50 144 REPEATERS 220 450 mhz 

?co mk 

O P TI O N S 

Duplexers 
Basic auto patch 

Matching cabinet 
.0005%  High  stability crystals 

50 MHz $889.95  450 MHz 899.95 
144 or 220 MHz 799.95 

New and Improved 
Receiver 

and Transmitter 

Available Separately: 

AMCT-80 

Automatic Morse Code Teacher 
for the TRS-80 

This is the only morse code program 
available that will automatically speed 
up or slow down depending on your 
proficiency to receive code. Will send 
in single or group  character mode. 
Written in machine language. Specify 
Level I or Level 2 and memory size. 

AMCT-80 on cassette  $14.95 

Send for TRS-80 catalog. 

COST EFFECTIVE 
COMPUTER SERVICES 
728 S. 10th St., Suite =2 
Grand Junction, CO 81501 

(303) 243-3629 ,c124 

( D T P "NT . 

MINI MODULES & 

PLUG IN ASSEMBLIES TO 
FIT YOUR PROJECT & POCKET 

BROADBAND 
AMPLIFIERS 

RF  FET MIXERS 
&  :  CONVERTER 
IF 

AMPLIFIERS 

COMPRESSIVE AUDIO PREAMPLIF ER 

This ad ma scale outline of an Audio Power Arnold er 1101-2 

03  SEND 

 L  YOUR FOR 
SHORT FORK( -) 
CATALOG  L 

HFT INC 
158 WEST 9m ST. 
DEER PARK  NY 

11720 

e TO SPEAKER 
8 OHM 

i? nalp 
*, 

• 1  gm i  „ 
/,/  • / I 

eft dit  • 

T1 

COR Identifier: All on one board, programmable. Fully ad-

justable. time out (.5-7 min.), hang time (0-1 min.), identifier 
(1-10 min.). tone, speed, volume, L.E.D. outputs. low current 
drain CMOS logic, plugs for easy installation and removal plus 

much more. $79.95  

Basic Repeater $599.95 
2M 130-175 MHz Basic Repeater for 2 meters with all the features of the HI 
Pro Mid less the power suply and front panel controls and accessories. 

1101- 2 

PA Res. add 6% tax 

PLUS SHIPPING 

M aggiore Electronic Laboratory 
8 4 5 W ESTT O WN R D. 

W EST CHESTER. PA. 10350  PH ONE 21 5 4 3 6- 5 06316 

p." Reader Service —see page  19:3 



Code Made Eas* 
To really master code, get Pickering Code Master instruction 
tapes They're easy to use, easy to learn, complete and reliable 
But don't lust take our word for it, ask any ham Or order a set 
and see for yourself 

CM-1 Novice. A complete course with 5, 7 and 9 WPM code 
group practice 

CM-1 1/2 General. No instruction, just practice  hr at 11 WPM, 
1 hr at 14 WPM and 7. hr at 17 WPM Tape includes coded groups 
and straight text 

CM-2 Extra Class. Mostly straight text, some groups 1 hr at 
20 WPM, Y. hr at 25 and 30 WPM 
All courses are two hours long and come with key sheets for 
checking problem areas 

To order, send your check, money order, Master Charge or Visa 
number (along with card expiration date) to Codemaster Specify 
number and quantity of tapes desired Tapes are $7 95 each, 
two for $14, and three for $19 Also specify 7" reel or cassette 
We'll send your tapes post paid by fourth class mail First class. 
Canada and Mexico orders, add $1 per reel, 50C per cassette 
To order by phone, call (401) 683-0575 
R I residents, add 6% 
sales tax 

Pickering 
Codemaster Co. 
P 0 Box 396 D, 
Portsmouth, R I 
02871 

AtitV. 
Pickering Codemaster. Your key to code. 

ermaniown 
Amateur - 
Supcply, 
In $.0012 

MEMPHIS, TENNESSEE 

NO MONKEY BUSINESS! 
(A) Complete Service Facilities 
(B) Good Deals on most Brands 
(C) Shipping within 24 Hours 
(D) All inquiries handled by Active Hams with 

over 20 years experience in ham radio 

CALL TOLL FREE 
1-800-238-6168 

IN TENNESSEE, CALL 901-4524276 
MONDAY— SATURDAY 8:30-5:30 

FOR YOUR SPECIAL. 

Write: 3202 Summer Ave., Memphis, Tennessee 38112 

CUSTOM TRANSFORMERS 
.40040 ' 

IT 
HEAVY-DUTY 

REPLACEMENT TRANSFORMERS 
13TI LK-2000 Plate  51 35 
COLLINS 305- I Power  $215 
COLLINS KWS- I Plate   I 35 
COLLINS 516F-2 Power  S 95 
DENTRON 160- I OL Power  $125 
DRAKE L4B Plate    $165 
GONSET GSB- I 00 Power  S 95 
GONSET GSB-201 Power  SI35 
H-CRAFTERS HT-32 Power  S 95 
H-CRAFTERS HT-37 Power 
HEATH DX-100 LV Power 
HEATH DX-100 Modl 

HEATH HA 10 Plate   $i I 15 
HEATH HX•10 Power  $95 
HEATH SB-220 Plate   $125 
HENRY 2K Plate   $150 
HENRY2K-2 Power   $155 
HENRY 2K-4 Power  $165 
HENRY 3K-A Plate   $I65 
HENRY 3K-A DC Choke  $ 85 
EFI T-BOLT Plate   S125 

95  EFI 500 Modulation   $ 95 
$ 95  EFI 500 DC Choke  S 75 
$ 95  NAIL NCL-2000 Plate  $125 

OFF-THE-SHELF SPECIALS 
PLATE XFMR:  3000 VAC a 3.0A CCS 230 PRI-120LB   $450 
PLATE XFMR:  2400 VAC a 1:5A ICAS 220/240 PRI.4 I LB   $150 
PLATE XFMR:  3000 VAC © 1 5A CCS 230 PRI-6 UB  $195 
PLATE XfMR:  3000 VAC @ 0.7A ICAS I I 5;230 PRI-27LB   li 1 15 
PLATE XFMR:  3500 VAC a 1.0A ICAS 115/230 PRI-41LB   5150 
PLATE XFMR:  4000 4600 VAC a I 5A ICAS 230 PRI-60LB   $195 
PLATE XFMR :  6000 VCT @ 0 8A CCS 115 230 PRI-4ILB   $150 
FILMT XFMR:  5 0 VCT a 30A 117 PRI-9.5L8   S 30 
FILMT XFMR:  7.5 VCT a 2 1 A I I 7 PRI-9.5LB   S 30 
FILMT XFMR:  7.5 VCT a 55A 1 I 5:230 PRI-14.6LB   5 65 
FILMT XFMR:  7 5 VCT @ 75A 1 I 5/230 PRI-20.2LB   S 95 
FIL CHOKE:  30 AMP &filar Wound on 1/2 "x7" rod   5, 9 
DC CHOKE:  8.0 Henries a I .5 Amr OC 4ILB    $150 
SWG CHOKE  5:30 Henries @ I o AMP DC 23LB   ..$100 

ALL TRANSFORMERS & CHOKES GUARANTEED FOR 24 MONTHS 

Many others also available. Write for free list or quote on any custom 

transformer, choke, or saturable reactor. 

Peter W. Dahl Co. 
4007 Fort Blvd. • El Paso, Texas 79930 

Telephone (9151 566-5365 

D6 

The Ultimate 
imm Killer  OJTCr ONI G MODEL F L 

FREQUENCY AGILE 
AUDIO FILTER 

'199." 

Model FL 1 is a versatile add-on 
audio filter for communi-
cations receivers. I 1 gives great flexibility in helping to extract the desired 
signal (SSB, CW, RTTY, etc.) from background interference and yet simply 
connects between loudspeaker and receiver output. 

• Fully automatic search/lock/track operation for notching out unwanted 
heterodynes. 

• Selectable bandpass or band-reject modes. 

• Bandwidth smoothly variable from 20 Hz to 1000 Hz. 

• Center frequency smoothly variable from 280 to 3000 Hz 

• Built-in 2 watt power output stage. 

• Uses internal a volt battery or ex ternal source of 6 to 12 volts DC 

Application to CW 
Model FL 1 is superb for CW reception. As an extra refinement automatic 
frequency control can be switched, which enables the filter to tune itself 
onto a GW station over a 100 Hz range. This way the 20 Hz minimum 
bandwidth becomes as easy to tune in as if it were 100 Hz. 

Application to SSB and RTTY 
For SSB or RTTY reception Model FL 1 can be used to give either a fully 
adjustable audio "window" to pass the wanted signal and to reject others. 
or as a variable notch to remove unwanted narrow band signals. Tuning in 
the notch mode can be fully automatic or manual. Auto-notching allows 
routine "hands off" use of a notch only 20 H r wide so that the wanted 
signal is completely unaffected. 
Dedicated to Excellence (Exclusive importers of DATONG ASP'sl 

Including Pre-Paid 
Shipping & F ull Insurance 

• Made in England 
• 90 Day Warranty 

• Reviewed ini3ST Aug. 1979 
• VISA-MASTERCHARGE accepted 

Technical  Box 62 
Products  Birmingham, Michigan 48010 
Corp.  A105  Telephone 313/644-5698 

1 
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AMATEUR RADIO'S 
BIGGEST MAGAZINE AT HALF PRICE! 

INFLATION 5 
FIGHTER!!! 

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 73 will put more fun into 

your hobby than anything else for the money. 

MONEY BACK GUARANTEE 

If, after reading your first issue, or even your Ilth one, you don't agree 

that 73 is worth far, far more than $1.25 an issue to you —simply 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 Magazine • POB 931 • Farmingdale NY 11737 



Herb Schoenbach AD9K 

6724 Briargate Drive 

Downers Grove IL 60515 

The Further Adventures of Keycoder 
—simplified wiring for the toroidal cores 

n the July, 1976, issue of 
11 73 Magazine, there was 
an article about Keycoder 
I, a Morse code generator 
using a typewriter-style 
keyboard. This article by 
WA9VGS caught my eye. I 
had seen other circuits in 
the past, but this one 

seemed simpler. Besides, 
I'd just about had it with 
paddles and electronic 
keyers. I tried single pad-
dles, dual paddles, finger 
keying, dot memories, dash 
memories, iambic, etc. 
Even with the Accu-Keyer,' 
I made too many mistakes. 

SCR 
CATHODE 

TIE POINT 
FOR 44 
WIRES TI 

-DI WIRES-

12 

22 WIRES -

A 

T4  IS 

TO GROUND THRU KEY SWITCHES 

Fig. 1. Typical wiring. Note that only five characters are 
shown here, for simplicity. 

SCR 
CATHODE 

0- .SCR 

TI 

vJ 

12 T3 

(TN 

IS 

• • TIE POINT 

L . 

WIRE 

PER TABLE 1 

16 

ALL 
OTHER 
LETTERS 

17 

ALL NUMBERS, 

.a .P.a., 

PERIOD 
COMMA 

So this would be the 
answer. 
Let me point out that 

progress is very slow in my 
ham shack, and, so, the Oc-
tober, 1976, issue of 73 
Magazine arrived. Here 
was another article by 
WA9VGS describing a 
CMOS version of the Key-
coder I. This one was still 
simpler; no power supply 
was needed—just a 9-volt 
battery. I was determined 
to build one! 
By late 1978, I got around 

to it! I built not just one 
(with a few modifications, 
of course), but several 
more, for friends. Two 
other friends, AB91 and 
WB9ROU, also built them. 
We all think they are the 
greatest. 
Since just about every-

one is familiar with the 

aforementioned Accu-Key-
er, a comparison is in or-
der: The Accu-Keyer takes 
7 ICs plus an ac power sup-
ply, miscellaneous parts, 
and a fairly expensive pad-
dle; the CMOS Keycoder 
takes 7 ICs, miscellaneous 
parts, a 9-volt battery, and a 
keyboard. A new keyboard 
can be obtained for about 
the price of a paddle. But 
even surplus, used, or 
homemade keyboards will 
give excellent results. So, 
for less than the cost of an 
Accu-Keyer, you can have 
a code typer. Keyboards 
should become very pop-
ular for CW even for those 
who don't own computers. 
Now, if I've convinced 

you to build a code typer, 
here are some ways to 
simplify the keyswitch wir-
ing. Whether you build the 

T4 

11  
*• TIE POINT 

SCR 
CATHODE 

Fig. 2. Eliminate unnecessary duplicate wiring with tie-  Fig. 3. Wiring for opposite polarity (SCR line at T7). Follow 
points. Follow Table 1 to complete the wiring.  Table 2 to complete the wiring. 

196 



TTL or CMOS version, or 
any other using five to eight 
toroidal transformers, these 
principles can be applied. 
First, to refresh your 

memory, keyboard encod-
ing is done with the very 
simple but clever idea of 
passing wires through 
toroidal cores. This idea has 
been around so long I for-
get where it originated. 
Each core has a secondary 
winding of about ten turns 
which sets (or resets) an 
associated flip-flop when a 
wire passing through the 
core (the primary) is pulsed. 
A wire going outside the 
core has no effect. 

Phasing Is Important 

The pulses produced on 
the secondaries must be the 
correct polarity for your cir-
cuit. Phasing (or polarity) 
of windings can be deter-
mined experimentally dur-
ing construction. Some de-
signs may have enough 
"ringing" in their secondary 
circuit that they will work 
either way. My circuit 
boards were built with Ti 
on the left and T7 on the 
right. My SCR line was 
brought out just to the left 
of Ti. Each keyswitch wire 
was started at the SCR line 
and run toward T7, passing 
through and outside the 
proper cores to encode that 
particular letter, and then 
run directly to the corre-
sponding keyswitch. This 
was not difficult with #30 
magnet wire, but resulted in 
as many as 23 wires going 
through some cores. 

Simplification 
By using tie-points for 

some or all of the char-
acters, it is possible to 
reduce the number of wires 
considerably: one wire 
through Ti, two wires 
through T2, four wires 
through T3, and eight wires 
through 14. If you put a 
connector between the cir-
cuit board and the key-
board, the connector ter-
minals can be the tie-points. 
Looking at the original wir-
ing table, or Fig. 1, it is seen 

that about 21 wires pass 
through Ti. These could all 
be tied together between 
Ti and T2 with no change in 
operation-so replace 
them with just one wire! 
The bundle of wires passing 
through T2 (about 22) can 
be broken into two groups: 
One group came through 
Ti, and the other group 
came around Ti from the 
SCR tie-point. So, only two 
wires are needed passing 
through 12. By the same 
logic, only 4 need pass 
through 13; 8 through 14. 
By the time you get to 15, 
the saving is still 4 wires. 
Fig. 2 shows the pre-wir-

ing, using tie-points for 14 
characters. Notice that tie-
point "#" is not a character 
but just a tie-point designa-
tion. This pre-wiring can be 
done with plastic insulated 
wire. That means a lot less 
scraping of magnet wire. 
Table 1 lists the routing of 
the remaining wires. These 
may go to additional tie-
points or directly to the cor-
responding keyswitches. 
I would advise you to get 

your complete circuit 
board wired and opera-
tional before starting the 
keyswitch wiring. Keep 
power on the circuit and 
have a sidetone oscillator 
connected to the output. 
This allows you to check 
each wire before soldering 
to be sure it produces the 
correct character. It also 
will show up any mistakes 
in my list as well as printer 
errors (such confidence!), 
and it gives you the last 
check on correct phasing. 
Now, if your phasing is 

reversed or you wish your 
SCR line to enter from the 
T7 end, Fig. 3 shows pre-
wiring for 18 characters. 
Route the remaining wires 
according to Table 2. 
My hope is that this arti-

cle will encourage many of 
you to build code machines 
and that my wiring will 
make it just a little easier.• 

Reference 

1. Garrett, "The WB4VVF Accu-
Keyer," QST, August, 1973. 

Character  Through  To Tie-Point: 
Cores: 

B  T5  # 
C  T5  N 
F  T5  I 
H  15  SCR 
J  T5  W 
L  T5  E 
P  T5  A 
Q  T5  G 
✓  T5  S 
X  T5  D 

Y  T5  K 
Z  T5  T 
1  T6, T5  W 
2  T6, T5  U 
3  T6, T5  S 
4  16, T5  SCR 
5  16  SCR 
6  T6  # 
7  T6  T 
8  T6  M 
9  16,  0 
0  76, T5  0 
AR  T6  R 
AS  16  E 
KN  T6  K 
BT  T6, T5  # 
/  16  D 

PERIOD  17, 16  R 
COMMA  17, 16, 15  T 

9 17  U 
SK  77, T6  S 

Table 1. Wiring for Fig. 2 (SCR line at Ti). Co from key-
switch or terminal through cores indicated from right to 
left. 

Character  Through  To Tie-Point: 
Cores: 

B  Ti  H 
C  T1, T3  H 
D  11  S 
F  T3  H 
G  T1, T2  S 
J  12, 13  V 
K  11  U 
L  12  H 
P  T2, T3  H 
O  T1, T2  V 
R  12  S 
X  Ti  V 
Y  T1, T3  V 
Z  T1, T2  H 
6  11  5 
7  T1, T2  5 
8  T1, T2, T3  5 
9  T1, T2, T3, T4  5 
AR  T2, T4  5 
AS  12  5 
BT  T1, T5  5 
KN  T1, T3, T4  5 
/  T1, T4  5 

PERIOD  T2, T4, T6  # 
COMMA  Ti, 12, 15, T6  # 

?  T3, T4  # 
SK  T4, T6  # 

Table 2. Wiring for Fig. 3 (SCR line at T7). Co from key-
switch or terminal through cores indicated from left to 
right. 
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ARE YOU 
A BIG GUN 
CONTESTER? 

The small nurr ber of elite operators at 
the top of the list when the results are 

published know what it takes to win a 

major contest ... do you? 

Now the winners reveal their secrets in 

THE CONTEST COOKBOOK by Bill 
Zachary N6OP. It contains detailed 
suggestions for the first-time contester 
as well as tips for the advanced 

operator. 

Domestic, DX and specialty contests 
are all discussed ... complete with 

photographs and diagrams showing the 
equipment and operating aids used by 
the top score's. 

Can you make 150 contacts ... in one 

hour? Find ot. t how in 73's latest 
publication, THE CONTEST 

COOKBOOK Whether you take 
contests seriously or just enjoy a few 

hours of skilled operating, this 

170-page book is sure to make your 
participation more pleasurable ... and 
increase your score. 

Winning a co -itest means more than 

having a kilowatt and beam —it takes a 
good operator with lots of 

determination. Don't settle fo - being a 

little gun ... THE CONTEST 
COOKBOOK (BK7308) is available 

from the Radio Bookshop. 

MAIL THE COUPON 
BELOW OR FILL OUT THE 
POSTAGE PAID CARD AT 
THE BACK OF THIS ISSUE. 
ORDER TODAV 

0 Yes! Please rush me 
III Bill me 
Visa 

Card 4 
Nam E 
Stree: 
City 
State 

copies of THE CONTEST COOKBOOK (BK7308) at $5.95 each. 

Mastercharge 

THE 
CONTEST 
COOKBOOK 
By Bill Zachary 1460P 

Basic and Advanced Techniques 
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For some, only the best is good 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 introduces the definitive statement for 
2m FM Transceivers: The Vibroplex 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 Vibroplex owners have been 
perceived by their fraternity as the highest achievers and most 
skillful practitioners of their art. Frankly, the Vibroplex 225 
SL is not for everyone. It is for those who wish to defy 
mediocrity; who wish to state 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 suit your own style. We 
think that amateurs who want to operate in style, with the 
best equipment, will have only one choice: the Vibroplex 225 
SL. 

In designing the ultimate 2m radio, we asked you, the 
customer what you wanted. Here is what you said: ". . . front 
end selectivity, " ". . . a good receiver," ". .. eliminate 
intermodulation." And we listened. Never before has such a 
superior receiver been built. By using an advanced dual-gate 
MOSFET and a five-pole, high-Q torodial 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 state-of-the-art 10 pole filters and you have IF adjacent 
channel selectivity of remarkable quality. We say we have the 
best transceiver on the market. When you test it, we know 
you'll agree. Next you said: ". .. make it flexible," ". . easy 
to operate," ". . . good looking." Again we listened. 

Designed for mobile or fixed use, this radio is microcomputer 
based to provide unequaled operating flexibility; sixteen 
completely flexible, programmable memory channels (no 
diodes); memory channel monitoring (lets you operate on one 
channel while monitoring another for a friend); any trans-
mitter off-set (programmable from the front panel); two 
scanners—one to tune the band,the other to scan the memory 
channels; selectable pause/latch, pause defeat feature with 
programmable pause from .5 sec. to 10 sec. This feature takes 
all the effort out of making 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, write 
us, or better yet, give us a call. But, if you are really serious, 
ACT NOW to be sure of receiving yours soon. The Vibroplex 
Company Inc., P.O. Box 7320,476 Fore Street, Portland, 
Maine 04112, (207) 775-7710. 

.0 V24 

"the oldest name in amateur radio" 
Since 1890 
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All About Ground Rods 
getting connected to Mother Earth 

Ground rods are usual-
ly used in amateur in-

stallations for grounding 
purposes related to light-
ning protection. However, 
they are also the only 
choice one may have when 
using a short vertical 
antenna which requires a 
good ground. The use of 
buried radials is certainly 
preferable to establish a 
ground screen for a ver-
tical antenna, but an 
elaborate radial system 
may require more space 
than is available, or it may 
be impossible to lay down 
such a screen because of 
obstacles. Usually, vertical 
antennas are used because 
of space restrictions. Hay-

ing the best ground for 
them, even if it is only a 
grounding rod, cannot help 
but improve their efficien-
cy. 
Whatever the applica-

tion one may have for 
ground rods, it is useful to 
take a detailed look at how 
they work. The effective-
ness of ground-rod usage 
can vary widely depending 
on how they are installed, 
and sometimes a few sim-
ple measures can vastly im-
prove their performance. 

Basic Principles 

One of the basic factors 
affecting ground rod per-
formance is the nature of 
the soil in which it is 

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. 

placed. The relative resis-
tance of a ground connec-
tion using a ground rod can 
vary from 2 Ohms in a clay-
type soil to over 2700 
Ohms in a very sandy soil. 
As shown in Fig. 1, it is 
mainly the resistivity of the 
soil closest to the ground 
rod, however, that deter-
mines the overall effec-
tiveness of the ground con-
nection. Ninety percent of 
the total grounding effec-
tiveness is determined by 
the soil characteristics 
within a radius of about 6 
feet around the ground 
rod. 
There is nothing one can 

do about the nature of the 
soil in a given location, of 
course, but a general 
awareness as to whether 
the soil has a high clay con-
tent, is a mixture of moist 
clay and sand (loam), or is 

mostly sand and gravel, 
will act as a general guide 
for the elaborateness need-
ed for an effective ground 
rod installation. 
The moisture present in 

a given soil can have a 
marked effect on its resis-
tivity. Fig. 2 gives an il-
lustration of this for com-
mon red clay soil. Note 
how sharply the resistivity 
increases when the mois-
ture content of the soil 
falls below 20%. Again, in 
reality, there is not much 
one can do to control this 
factor, but it is useful to be 
aware of it since, depend-
ing on seasonal rainfall 
conditions, the effective-
ness of some ground con-
nections using ground rods 
can vary widely. 
Temperature is another 

factor influencing ground 
rod performance. Offhand, 

SOIL RESISTIV
ITY (OHMS PER
 CUBIC CM) 

100.000 

110.000 

60.000 

40.000 

10.000 

.4 MOISTURE  IN SOIL 

Fig. 2. The percentage of moisture in a soil can have a 
significant effect upon its resistivity. 
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The MICROLOG Programmable Keyboard 
for Morse & RTTY 
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RESISTIVITY. 
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Fig. 3. Temperature also can have a sharp effect on soil re-
sistivity. 

one might be inclined to 
think that the colder it gets, 
the better the ground rod 
should perform, since we 
associate coldness with 
rain or snow. The opposite 
is true, however, when just 
cold temperatures are con-
sidered. When the earth 
freezes to any depth, the 
water in the soil freezes, 
moisture is lost, and the 
resistivity of the soil in-
creases. Fig. 3 shows the 
sharp effect decreasing 
temperature can have on 
soil resistivity. So, again, 
seasonal weather changes 
regarding temperature can 
severely affect ground rod 
effectiveness in some 
localities which suffer 
severe cold seasons. About 
the only preventive mea-
sure one can take is to 
drive the ground rod below 
the frost line whenever 
possible. 
The depth to which a 

ground rod is driven also is 
important, as shown in Fig. 
4. This illustration shows 
the calculated ground con-
nection resistance with 
regard to the depth of a 
ground rod, under what 
might very broadly be 
termed "average" soil con-
ditions. The illustration 
assumes uniform moisture 
and soil resistivity at all 
depths. In reality, soil 
resistivity usually de-
creases with depth since 
the few feet near the sur-
face are subject to alter-
nate wetting and drying, 

depending on rainfall, 
while the moisture content 
of deeper soil is more 
stable. For ground rods 
more than a few feet long, 
therefore, performance is 
usually better than that in-
dicated by Fig. 4. 
The greatest reduction 

in ground connection resis-
tance is obtained by driv-
ing a ground rod to be-
tween 6 and 8 feet down. 
Although there may be par-
ticularly moist soil condi-
tions in certain locations 
and at certain times of the 
year where a 3-foot rod is 
effective, this generally is 
not the case. Note also that 
the illustration is based on 
a ground rod fully driven 
into the ground. Many 
casual ground rod installa-
tions leave from 1/3 to 1/2 of 
the rod's length above the 
surface of the soil. 
Finally, another factor 

that one might consider is 
the diameter of the ground 
rod used. Intuitively, one 
would think that the larger 
the diameter of the ground 
rod used, the better the 
earth connection. As it 
turns out, however, diam-
eter plays a negligible role 
in improving the ground 
connection. This has been 
confirmed by various tests 
done by the former Bureau 
of Standards and the Un-
derwriters Laboratories. 
Whether one uses a 1/2", 
1", or even larger diameter 
rod can be based on me-
chanical strength factors, 

120 
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•  6 
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Fig. 4. Ground connection resistance for a single ground 
rod driven to different depths. 

therefore—that is, a size 
large enough to be driven 
into a particular type of 
soil without bending. 
The metal the rod is 

made out of is not impor-
tant except for the factor 
of corrosion. Steel rods are 
commonly used, although 
if one can obtain Copper-
weld grounding rods, they 
are ideal for the purpose. 
They have a steel core for 
strength and an exterior of 
copper for corrosion resis-
tance. 

Measuring Grounding 
Resistance 
It is not necessary usual-

ly to measure the actual 
grounding resistance pro-
vided by a ground rod as 
long as good practices are 

used in installation of the 
rod. If one is curious about 
the approximate grounding 
resistance achieved, how-
ever, it can be measured 
fairly easily by the three-
point method shown in Fig. 
5. In this illustration, A 
represents the actual 
ground rod and B and C 
represent two temporary 
ground rods of two- to 
three-foot lengths. The 
temporary rods should be 
placed about 6 feet from 
the actual ground rod and 
from each other. The resis-
tances between rods are 
measured and used in the 
formula shown to obtain 
the grounding resistance of 
rod A. One can try doing 
the measurements with an 
ohmmeter, but usually bet-

TEMPORARY 
ROT - •• 

/77 

RAB  R I 

R AC R2 

R CB • R3 

RA Ri• R2.- R3 

2 

ACTUAL GROUND ROD 

177 

T E MPORARY 
ROD 

Fig. 5. By installing two temporary ground rods and taking 
some resistance readings, one actually can measure the 
ground connection resistance of a ground rod. 
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New OMNI/SERIES B 
Filters The Crowd 

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 8-pole 2.4 kHz crystal 
ladder i-f filter which is highly satisfactory in normal 
conditions. But when the going gets rough, the new 
OMNI/SERIES B, with optional filters installed, pro-
vides two additional special purpose i-f responses. 
The 1.8 kHz crystal ladder filter transforms an 

unreadable SSB signal in heavy QRM into one that 
gets the message through. The 0.5 kHz 8-pole filter 
provides extremely steep and deep skirts to the CW 
passband window which effectively blocks out even 
the very strong adjacent signals. 
Both of these filters can be front-panel switched in 

series with the standard filter to provide up to 16 poles 
of filtering for near-ultimate selectivity. In addition, the 
standard CW active audio filters have three 
bandwidths (450, 300, and 150 Hz) to give even 
further attenuation to adjacent signals. In effect, 
OMNI/SERIES B has six selectivity 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 eliminate interfering carriers and CW signals 
without affecting received signals. Attenuation is more 
than 8 "S" units (over 50 db) for any frequency 
between 0.2 kHz and 3.5 kHz. 

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; 

NH, 0  1  2  3  4  5  6  7 

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

dB 

dB  Choice of readouts —OMNI-A for analog dial or 
OMNI-D for digital d.al; Built-in VOX and PTT 

10  facilities; Selectable Break-in, instant or delayed 
20  receiver muting; Dua'-Range Receiver Offset Tun-
30  •  •  I  ing, ±5 kHz or ±0.5 kHz; Wide Overload 

STANDARD  Capabilities, dynamic range typically exceeds 90 dB 
40  .2 4 kHz    and a PIN diode swi hed 18 dB attenuator is also SSD FILTER 

50  •  .  included; Phone Patch Interface Jacks; Adjustable 
60  ALC; Adjustable Sidetone; Exceptional Sensitivity; 
70  200 Watts input to final wit% full warranty on final 

transistors for first year, pro-rata for 5 years; 100 % 

80  Duty Cycle for RT1N. SSTV or sustained hard usage; 
90  12 VDC Circuitry for mobile use, external supplies 
100  .DYNAMIC   for 117/220 VAC operatior; Front Panel Micro-

IT OF  phone and Key Jacks Built-in 25 kHz Calibrator in Ito. TEST. NAN  
EOUIPME  analog dial model, Zero-Beat Switch; "S"/SWR 

120  /  •  Meter; Dual Speakers; Plug-In Circuit Boards; 
Functional Styling, black textured vinyl over 
aluminum "clamshell— case, complementary nonre-
flective warm dark metal front panel; Complete 
Shielding; Easier-to-use size: 53/4 "h x 14 1/4"w x 
14"cl; Full Options: Model 645 Keyer $85; Model 
243 Remote VFO $139; Model 2521'4010 matching AC 

10  .  power supply $139; Model 248 Noise Blanker $49; 
Model 217 WO Hz 8-pole Crystal Ladder CW Filter 

20   $55; Model 218 1.8 kHz 8-pole Crystal Ladder SSB 
30 .. Filter $55; 
40 - - 

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 OMNI/ 
SERIES B. See your TEN-TEC dealer or write for full 

EXPORT:5715 LINCOLN AVE., CHICAGO, ILL. 60646  details. 
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CHEMICAL 
TREATMENT  - 

GROUND ROD 

SURFACE OF GROUND 

Fig. 6. Construction of a trench around a ground rod to 
hold a chemical treatment. The rod should be at least six 
feet into the ground, although the treatment will improve 
the performance of shorter rods also. Dimensions are not 
at all critical. 

ter results are obtained if 
one goes the old-fashioned 
voltmeter/milliammeter 
route, using some low volt-
age ac or dc as a voltage 
source. 

Improving Ground Rod 
Performance 

There  are  several 
methods one can use to im-
prove ground rod perfor-
mance if it is felt that a sim-
ple ground rod installation 
is inadequate. One of the 
simplest methods is to use 
multiple ground rods. If 
the rods are spaced 6 to 10 
feet apart, they act very 
much like resistances in 
parallel. So, two rods will 
effectively cut the ground 
connection resistance in 
half, and so on. It is very 
important to maintain the 
spacing between the rods. 

SHORT TUBING 

20 1.21 WEIGHT 
(CONCRETE, METAL 
MASS, ETC ) 

LONG TUBING 

Fig. 7. A home-brew tool for 
driving ground rods. (See 
text.) 

A few rods clustered close-
ly together will be no more 
effective than a single rod. 
A practical maximum num-
ber of rods to improve a 
ground connection by the 
use of multiple ground 
rods probably would be 4 
to 6. 
The ground lead from 

each rod should be run 
directly to the base of the 
vertical antenna in the 
center of the ground rod ar-
ray. There should also be 
one directly underneath 
the base of the antenna to 
act as a central ground rod. 
There might be some value 
also to running intercon-
necting wires between ad-
joining ground rods, but 
this is not as important. 
Another fairly simple 

method to improve a sin-
gle or multiple ground rod 
installation is to treat the 
area around the rod chem-
ically, as shown in Fig. 6. 
This is not complicated to 
do since one does not have 
to dig a very deep trench 
around the rod. The treat-
ment material can be mag-
nesium sulphate, copper 
sulphate, or even ordinary 
rock salt. All are about 
equally effective; the only 
advantage of magnesium 
sulphate is that it is the 
least corrosive. 
Note that the treatment 

material does not have to 
touch the ground rod—nor 

should it. With the passage 
of time, the treatment 
material will seep towards 
the rod and corrode it, 
however, and rain will 
wash it away. The result of 
all this is that within a pe-
riod of perhaps 2 to 3 years 
both the rod and the treat-
ment material may have to 
be replaced. On the other 
hand, one accomplishes 
quite a bit by using chem-
ical treatment. Typically, a 
ground connection resis-
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 particularly deep. This 
method probably doesn't 
have much applicability 
when an antenna ground is 
considered, since it is soil 
resistivity and grounding 
nearer the surface that 
mostly affects antenna per-
formance. Also, it is 
naturally hard to accom-
plish in many soils without 
specialized equipment. 
Nonetheless, in some soils, 
particularly sandy ones 
which start to have a clay 
base further down, it can 
be very effective from the 
viewpoint of lowering the 
ground connection resis-
tance. For example, by us-
ing a 20-foot sectionized 
ground rod as compared to 
a 6-foot one, the resistance 
might be reduced by a fac-
tor of 6 or more. 

Installing Ground Rods 
Any number of methods 

of installing ground rods 
have been devised, and this 
is pretty much an area 
where one's own ingenuity 
has to come into play. The 
sledgehammer approach 
will suffice in a great many 
cases. Another method 
which some amateurs have 
found successful with 
hollow tubing used as 
ground rods is to insert a 
garden hose in the tubing 
and let the water pressure 
wash away the soil slowly 
as the tubing is pushed into 

the ground. 
Another approach to 

consider, especially if one 
is going to drive several 
rods, is to construct a sim-
ple home-brew driving tool 
such as is shown in Fig. 7. 
This tool is made around a 
central weight mass of 
about 20 pounds. A short 
piece of tubing is affixed 
on one side and a longer 
piece of tubing on the 
other side. The tubing is 
chosen so that it is just 
large enough to slip over 
the ground rod. The length 
of the two sections will 
depend on the length of 
rod—three- and one-foot 
sections, for instance, are 
used for a 6-foot ground 
rod. In use, the long end of 
the tool is slipped over the 
ground rod and used ini-
tially to pound the rod into 
the ground. As the rod gets 
driven further in, the short 
side of the tool is slipped 
over the rod and used to 
complete pounding the rod 
into the ground. The ad-
vantage of this tool is that 
the tubing over the ground 
rod prevents the rod from 
bending, and the pounding 
force exerted by the tool is 
exactly in line with the axis 
of the ground rod. 

Ground Rod Connections 
All the effort exerted in 

placing a ground rod can 
be wasted if a dependable 
low-resistance connection 
is not made to the rod. The 
ideal case would be to 
have all metals the same: a 
copper-plated rod using a 
copper clamp and copper 
wire. Such items and fit-
tings can sometimes be 
purchased through elec-
trical contractor supply 
houses. In most cases, how-
ever, one will be using 
dissimilar metals for the 
rod, clamp, and ground 
wire. In this case, one must 
be sure only that all con-
necting surfaces are clean 
and tight. Covering the 
clamp and rod junction 
with some weatherproof-
ing compound also would 
be advisable. • 
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100 HH  500 HH 

DSI Makes It Easy For 
Santa At Christmas Time 

CLIP ILERE 

Dear Santa, 

My choices for Christmas are: (check one or more) 

o Model 500HH (wired) ... $149.95  Model 5500 (wired)  $ 99.95 
o Model 100HH (wired) ... $149.95  0 Model LC 5000  $149.95* 

o Model 5600A-W (wired) . . $179.95  0 5600A-K (kit)  $149.95 
Use that check received for Christmas for the model of your choice! 

• These items are stocked for Christmas delivery • 
See your dealers or call our toll free number. 

Phone orders received by December 15 have a guaranteed Christmas delivery. 
Order now to insure prompt delivery. 

DSI INSTRUMENTS, INC. • 9550 Chesapeake Drive • San Diego, Ca. 92123 • (714) 565-8402 
Call toll free  California residents call toll free 

(800) 854-2049 1111 VISA (800) 542-6253 
*Check on Stock for Jan. 1 

TERMS:  - VISA AE - Check M.O. - COD in IS. Funds. Please add 10% to a maximum 4510.00 for shippbrig, handling and insurance. 
)rders outside of USA & Canada. please add $20.00 additional to cover air shipment. California residents add 6% Sales Tax. 



WITH 10 MHz PROPORTIONAL OVEN TIME BASE 
• DC-BAIT-AC (W-AC9) 

• 950/0 Factory Assembled 

• External 10 MHz Input 

• External 10 MHz Output 

• 100% Factory Tested 

• .2 PPM 10" to 
40° C Accuracy 
Proportional Oven 

• 9 Digits .5 inch LED's 

• 0.1 Hz Resolution 
to 50 MHz 

• Auto Zero Blanking 

$ 1 4 9  

MODEL 5600A KIT 

50 Hz — 512 MHz 

WHY BUY A 5600A: Because 95% of the assembly is completed by DSI 
and you are only one hour away from solving all those difficult bench 

problems, from setting the frequency of a audio signal to within 1/10 of a 

HZ, to checking the frequency of a 486 MHZ mobile radio. Whether you 
are servicing a VTR, trouble shooting a PLL circuit, the 5600A is the right 

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 offer 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 finally a 25db pream-
plifier with an adjustable attenuator making the 5600A perfect for 

communications, TV servicing, industrial testing or meeting your OSO 
on the correct frequency every tim 

FREQUENCY COUNTER 

FACTS ARE FACTS: With the introduction of the 5600A. The sun has set 
on the competition. This may sound like a bold statement on the part o' 
DSI BUT FACTS ARE FACTS. No counter manufacturer except.DS 

offers a Full Range 50 HZ to 512 MHZ counter with — 9 Digits — 0.1 HZ 
resolution — .2 PPM 10° to 40 ° C proportional oven — RF pre-anp — 
600 MHZ prescaler — three selectable gate times — oven ready, sta -idby 

and gate time indicator lights as standard features — For only $149.15 kit 

and $179.95 factory wired. In fact the competition doesn't even come 
close unless you consider $200.00 to $800.00 close. With DS' having the 
best price to quality features ratio in the industry, no wonder we've 

become one of the world's largest manufacturers of high qualitN fre-
quency counter instrumentation. 

OR INFORMATION — DEALER LOCATION — ORDERS — OEM 

CALL 800-854-2049  CALIFORNIA RESIDENTS CALL 800-542-6253 

Model Price Frequency 
Rang. Typ 

Accuracy 
Over 

Temperature 

Sensitivity Typ Number 
of 

Readouts 
Power 

Requirements 
Size 

H  W  D 
4 

100Hz-25MHz 
0-z, 

50-250MHz 
@ 

250-4SOMHz 

5600A-K $149 95 50Hz-550MHz Proportional Oven 

2 PPM 10° -40°C 

5-10MV 5-10MV 5-50MV 9 '115 VAC or 

8.2-14.5 VDC 

31/4" x 91/2" x 9" 

5600A-W $179 95 

5500 
Wired 

99.95 50Hz-550MHz TCXO 

1 PPM 17° -40°C 

10-15MV 10-15MV 15-50MV 8 '115 VAC or 

8.2-14.5 VDC 

11/2" x 5" x 51/2" 

500HH 
Wired 

$149.95 50Hz-550MHz TCXO 

1 PPM 17° -40°C 

25MV 20MV 75MV 8 •115 VAC or 

8.2-14.5 vDC 

or NICAD PAK 

1" x 31/2" x 534" 

5600A wired factory burned in 1 year limited warranty 5600A kit 90 day limited war ants, 
Prices and/or specifications sublect to change without notice or obligation 

3550 OWNERS 
You can add the 
35P.2 .22 PPM 
10° to 40° C 

proportional oven 
to your 

existing 3550 

35P.2   
Factory Installed   49.95 

EM O:IsIs 
V/SA 

OS! INSTRUMENTS, INC. 

9550 Chesapeake Drive 

San Diego, California 92123 

(714) 565-8402 

TERMS: MC - VISA - AE - Check - M 0 - COD in U S Funds. 

Please add 10% to a maximum of 610 00 for shipping, handling 
and insurance. Orders outside of USA & Canada. please add 

29.95  620.00 additional to cover air shipment. California residents 
add 6% Sales Tax. 

'With AC-9 Adaptor 

5600A Kit  $149.95 
5600A Wired   179.95 

7.95 
T600 BNC Ant.   7.95 

BUILT-IN OPTIONS 
BA56 Rechargeable 
10 Hr. Bat. Pack   
AM56 Audio Multiplier 
.001Hz Resolution   
PA56 25dB Preamplifier 
with Attenuator   

AC-9 AC Adaptor   

29.95 

34.95 

59.95 



DSI STOPS BRANDS A thru Z 
with more counter for less money 
FACTORY WIRED 500 MHz • 1 PPM TCXO • 8 DIGITS 

I • • 
Without Battery Capability 

11  95  9 Includes Rechargeable 

• 

• 

• 

Battery Peck and AC-9 

Two BNC Inputs 

1 Meg and 
50 Ohm Input 

Factory Wired 
and Tested 

Made in USA 

50 Hz to 512 MH 

Compare 

50 Hz - 512 MHz FREQUENCY COUNTER 

/DS/  / 
r Model 5500 

RESOLUTION 
NI  is e 
MI MO It: 

.1111. 

ese Features and You Will Buy DSI 
8 Digits Not 6 or 7 Digits 
1 PPM TCXO Not 1.5 PPM - 10 PPM 

• Resolution 1 Hz @ 50 MHz Not 10 Hz 
• Resolution 10 Hz @ 450 MHz Not 100 Hz 

FREQUENCY COUNTER STRAIGHT TALK 

There are only three functional requirements for a frequency 
counter: 1. Good accuracy over temperature 2. Resolution 
3. Sensitivity 
Good accuracy over temperature. Crystal oscillators drift with 

temperature changes. This change is specified in parts per million 
(PPM). The 5500 TCXO (temperature compensated crystal oscillator) 
holds an accuracy of 1 PPM from 17° to 40°C. This corresponds to ± 450 
Hz at 450 MHz. Counters with 2 PPM accuracy would read to ± 900 Hz at 
450 MHz. Counters with 10 PPM accuracy would read to I- 4500 Hz and so 
on. 
Resolution. What is the value of the least significant digit displayed? A 

counter with 10 Hz resolution would display 146.52000 MHz as 146.52000 
i.e. with the last digit left off. A counter with 100 Hz resolution would 
display 146.5200. The 5500 with 8 Digits is capable of resolving 1 Hz from 
50 Hz to 50 MHz and 10 Hz from 50 MHz to 500 MHz. Counters with only 
7 digits usually can only resolve 10 Hz to 50 MHz and 100 Hz to 500 MHz. 
The above effects, accuracy and resolution are cumulative. Example: a 
seven-digit counter with 1.5 PPM accuracy reading 450 MHz would only 
be accurate to ± 675 Hz ±100 Hz (last digit error) or ± 775 Hz. The 5500 
with eight full digits and 1 PPM accuracy would be accurate to ± 450 Hz 
± 10 Hz (last digit error) or ± 460 Hz maximum. Not bad for $99.95. You 
really need that eighth digit to achieve real accuracy. 

Sensitivity. The 5500 requires only 10-15 my of signal to stabilize and 
achieve an accurate reading. A one watt hand-held can be read with 
accuracy at a distance of 15-20 ft. from the counter using the T600 
antenna. Counters with 150 my sensitivity will only stabilize at distances 
of less than a foot. 
The outstanding sensitivity of the 5503, the result of its unique 

engineering design, and built-in preamp assures stable, accurate 
readings every time you key up your transmitter. 
If you are tired of receiving a plastic bag of sometimes surplus, 

sometimes defective material only to spend all night trying to solder 
both sides of the PC Board because the manufacturer chose to use low 
cost PC Boards without plated-thru holes; if you chose a kit because you 
only budgeted a hundred dollars for a frequency counter, then the DSI 
5500 Counter is the answer. It is 100% factory assembled and tested. DSI 
strives to purchase the highest quality, prime materials imposing the 
most rigorous quality requirements possible. Every PC Board that DSI 
manufactures is plated-thru solder re-flowed, and 100% factory 
assembled, tested and burned-in in the USA, assuring years of trouble. 
free service. DSI has worked hard to achieve our worldwide reputation 
for the best price to quality features ratio in the industry. DSI's 5500 now 
makes it possible to buy a 100% factory assembled accurate 8-digit 
frequency counter for under $100.00. Buy quality — Buy performance 
— Buy cost effectiveness — Buy DSI. 

FOR INFORMATION — DEALER LOCATION — ORDERS — OEM 

CALL 800-854-2049  CALIFORNIA RESIDENTS CALL 800-54276253 

Model 

. 

Price 

1 

Frequency Range 

.. 

Accuracy Over 
Temperature 

_ -. .. -. .  . ... . _ 

Nurnbstr of 
Readouts 

. 

Power Requirements 
H W D I 

@ 
100 Hz - 25 MHz 

@ 
50 - 250 MHz  250 - 450 MHz 

5500 $99.95 50 Hz - 512 MHz TCXO 

1 PPM 17° - 40°C 

10 - 15 MV 10 - 15 MV 15 - 50 MV 8 •115 VAC or 

8.2 - 14.5 VDC 

11/2 " x 5" x 51/2 " 

5500 wired factory burned-in 1 year limited warranty Prices 
andior specifications subject to change without notice 

—ERMS: MC - VISA - AE - Check - M.0 - CO O in U S Funds. 
Please add 10% to a maximum of 610 00 for shipping, handling 
and insurance Orders outside of. USA & Canada. please add 
520 00 additional to cover air shipment California residents 
add 6% Sales Tax 

I ERKscJ  555 VISA 

With AC-9 Adaptor. 

5500 Wired  $99.95 
5500/W 55BA  119.95 

DSI INSTRUMENTS, INC. 
Includes Rechargeable NiCad Battery Pack 
and AC Adapter 

9550 Chesapeake Drive 
San Diego, California 92123  T600 BNC Antenna   7.95 

(714) 565-8402  AC-9 AC Adapter   7.95 



TRUE RMS - 31/2  DIGITS - DMM - .1% BASIC ACCURACY 

14 
LC 5000 

FACTORY WIRED 

AVAILABLE 
JANUARY 1980 

RANGES 
• AC TRUE RMS TO 1000V — 200mv, 2v, 20v, 200v, 1000v 
• DC VOLTAGE TO 1000V — 200mv, 2v, 20v, 200v, 1000v 
• DC CURRENT TO 2 Amps — 200pa, 2ma, 20ma 200ma, 2A 
• RESISTANCE TO 20 Megohms — 200, 2k, 20k, 200k, 2mg, 20mg 

AN UNPRECEDENTED DSI VALUE . . . 
in a high quality, LSI Design, .1% basic accuracy, 31/2 

digit DMM and because it's a DSI 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. DSI has designed in Precision Laser Trimmed 

Resistor Networks to provide maximum accuracy, 
resulting 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 DSI LC 5000 
to meet all your needs. Buy Quality — Buy Performance 
— Buy Reliability — Buy DSI. 

FOR INFORMATION - DEALER LOCATION - ORDERS - OEM 

CALL 800-854-2049  CALI  IA RESIDENTS CALL 800-542-6 

LC 5000 wired factory burned-In 1 year limited warranty Prices and/ 
or specifications subject to change without notice or obligation 

TERMS: MC - VISA - AE - Check — M.O. - C.O.D. in U.S Funds 
Please add 10% to a maximum of $10 00 for shipping, handling 
and insurance Orders outside of USA & Canada, please add 
S2o oo additional to cover air shipment California residents 
add 6% Sales Tax 

',MU M 
55 GID 

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 



DS F Super Me 
Transistor Tester — VO 

Diode Protected • Fused • Gold Plated Sele • 

SPECIFICATIONS 

Measurement Measurement Ranges Accuracy 

DCV 0 - .1V - .5V - 2.5V - 
by - 50V - 250V - 1000V 

± 3% fs 

ACV 0 - by - 50V - 250V - 
1000V  30Hz to 30kHz 

-±- 4% fs 

DCA 0 - 504A - 2.5ma - 25ma 
- 25A 

is 3% fs 

II .2 to 20mit 
Range x 1x 10x 1kx 10k 

± 3% arc 

dB ± 10db-+22db for 10VAC ± 4% fs 

ICE() 0 - 150µA x lk  0 - 15ma 
x10  0 - 150m x 1 

± 3% arc 

HFE 
I,-  

0 - 1000 @ x 10 
IN 

± 3% arc 

$ 

• DC VOLTAGE 
• DC CURRENT 
• AC VOLTAGE 
•  RESISTANCE 
• AF 0IJTPUT — DB 
• 20101 PER VOLT 
• HFE DC AMP FACTOR 

• !CEO LEAKAGE 

29  MODEL 
F-370 

COMPARATIVE VALUE 499. 

YF-370    '29.95 
Shipping, Handling and Ins... '3.00 

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 se-vice. At this low 
price buy two...one for the car and one for the shop. 

VISA' master charge 
a 

CALL TODAY TOLL FREE: (8C0-854-2049) Calif. Res, 
CALL (800-542-6253) TO ORDER OR RECEIVE MORE 
INFORMATION ON DSI's FULL PRODUCT UNE OF 
FREQUENCY COUNTERS RANG INCA FROM 10HZ 
TO 1.3GHZ. 
TERMS:  MC — VISA — AE — Check — M.O. — COD in U.S. Funds. 

Orders outside of USA & Canada, please add $5.00 additional to cover 
air shipment. California residents add 6% Sales Tax. 

DSI INSTRUMENTS, INC. 
9550 Chesapeake Drive  San Diego, California 92123  (714) 565-8402 



FREQUENCY COUNTER CONSUMER DATA COMPARISON CHART 

MANUFACTURER 

AC—DC Operation 

BNC Inputs 1 Meg Direct 50 Ohms Prescaled 

8 Large .4" LED Readouts 

Auto Decimal Point & Zero Blanking 

1 Year Limited Warranty Parts & Labor 

1000/0 Factory Assembled in U.S.A. 

$14995 
MODEL 500 HH 
50 Hz — 500 MHz 
Without Battery Capability 

SAVE $5°° 
With Battery Capability 

MODEL 500 HH  $169.95 
MODEL 100 HH ..$119.95 
Includes AC-9 Battery Eliminator 

MODEL 100 HH 
50 Hz — 100 MHz 

$9995 
Cdr.latid 

The 100 HH and 500 HH hand held frequency counters 
represent a significant new advancement, utilizing 
the latest LSI design . . . and because it's a DS! inno-
vation, you know it obsoletes any competitive makes, 
both in price and performance. No longer do you have 
to sacrifice accuracy, ultra small readouts and poor 
resolution to get a calculator size instrument. Both 
the 100 HH and 500 HH have eight .4 inch LED digits 
— 1 Hz resolution — direct in only 1 sec. or 10 Hz in 
.1 sec. — 1 PPM TCXO time base. These counters are 
perfect for all applications be it mobile, hilltop, marine 
or bench work. CALL TODAY TOLL FREE: (800-
854-2049) Oef. Res. Cl: LL (800-542-6253) TO ORDER 
OR RECEIVE MORE INFORMATION ON ()SFS FULL 
PRODUCT  LINE  OF  FREQUENCY COUNTERS 
PA Nrzir̀ir= 7PCI'A 1r3 f-fz TO 1.3 GI-fz. 

SUG'STD. FREQUENCY  TYPE OF  ACCURACY OVER  SENSITIVITY 
MODEL  LIST  RANGE  TIME BASE  TEMPERATURE 

PRICE 

DSI INSTRUMENTS 100 HH $ 99 95 50Hz-100MHz 

DS! INSTRUMENTS 500 HH $149.95 50Hz-550MHz 

CSC# MAX-550 $149.05 lkHz-550MHz 

TCXO 

TCXO 

Non-Compensated 

17° - 400C 

1 PPM 

0° - 40°C 25 MHz 250 MHz 450 MHz 
100 Hz - 50 MHz - 250 MHz - 

2 PPM  25 MV NA NA 

DIGITS 

No.  SIZE IN 
INCHES 

8 4 

PRE-SCALE INPUT 
RESOLUTION 

.1 SEC 

100 Hz 

1 SEC 

10 Hz 

1 PPM 2 PPM 25 MV 20 MV 30 MV 8 4 100 Hz 10 Hz 

3 PPM @ 25°C 8 PPM 500 KW' 250 MV 250 MV 6 NA 1 kHz 

OPTOELECTRONICS OPT-7000 $139.95 10Hz-600MHz TCXO 1 8 PPM 32 PPM NS NS NS 7 4 1 kHz  100 Hz 

• 1 KHz - 50 MHz  # Continental Spec allies Corp. 

The specifications and prices included in the above chart are as published in manufacturer a literature and advertisements appeanng in early 1979 DSI INSTRUMENTS only assumes responsibility for their own specifications 

100 HH  99.95  W/Battery Pack  $119.95 
500 HH  $149.95  W/Battery Pack  $169.95 

Gti V7S4 

••••• 025  DSI INSTRUMENTS, INC. 
9550 Chesapeake Drive 

San Diego, California 92123 
(714) 565-8402 

T-500 Ant.  $ 7.95 
AC-9 Battery Eliminator  $ 7.95 

Prices andior sp,c,fications 
subject to change without 
notice or obligation 

Thes, pr,(,5 ,n,ludt• factory 
installed rechargeable NiCad 
battery packs 

TERMS: MC - VISA - AE - Check - M - COD in US Funds 
Please add 1 o% to a Masimurn of $10 00 for shipping, handling 
and insurance Orders outside of USA & Canada, please add 
$20. 00 addition to cover air shipment California residents add 
6% Sales Tax 



OSCAR Orbits 
  Courtesy of AMSAT 

The listed data tells you the time and place that OSCAR 7 and 
OSCAR 8 cross the equator in an ascending orbit for the first time 
each day. To calculate successive OSCAR 7 orbits, make a list of 
the first orbit number and the next twelve orbits for that day. List 
the time of the first orbit. Each successive orbit is 115 minutes 
later (two hours less five minutes). The chart gives the longitude of 
the day's first ascending (northbound) equatorial crossing. Add 
29° for each succeeding orbit. When OSCAR is ascending on the 
other side of the world from you, it will descend over you. To find 
the equatorial descending longitude. subtract 166° from the 
ascending longitude. To find the time OSCAR 7 passes the North 
Pole, add 29 minutes to the time it passes the equator. You should 
be able to hear OSCAR 7 when it is within 45 degrees of you. The 
easiest way to determine if OSCAR is above the horizon (and thus 
within range) at your location is to take a globe and draw a circle 
with a radius of 2450 miles (4000 kilometers) from your ()TH. If 
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 Norfolk about 12 minutes after passing the equator. Add 
about a minute for each 200 miles that you live north of this line. If 
OSCAR passes 15° east or west of you. add another minute; at 30 °, 
three minutes; at 45°, ten minutes. Mode A: 145.85-.95 MHz uplink, 
29.4-29.5 MHz downlink, beacon at 29.502 MHz. Mode B: 
432.125-.175 MHz uplink. 145.975-.925 MHz downlink, beacon at 
145.972 MHz. 

OSCAR 8 calculations are similar to those for OSCAR 7. with 
some important exceptions. Instead of making 13 orbits each day, 
OSCAR 8 makes 14 orbits during each 24-hour period. The orbital 
period of OSCAR 8 is therefore somewhat shorter: 103 minutes. 

23068 
23081 
23093qrp 
23106 
23118X 
23131 
23143 
23156 
23168 
23181qrp 
23193 
23206X 
23218 
23231 
23243 
23256 
23269qrp 
23281 
23294X 
23306 
23319 
23331 
23344 
23356qrp 
23369 
23381X 
23394 
23406 
23419 
23431 
23444qrp 

To calculate successive OSCAR 8 orbits, make a list of the first 
orbit number (from the OSCAR 8 chart) and the next thirteen orbits 
for that day. List the time of the first orbit. Each successive orbit is 
then 103 minutes later. The chart gives the longitude of the day's 
first ascending equatorial crossing. Add 26 ° for each succeeding 
orbit. To find the time OSCAR 8 passes the North Pole, add 26 
minutes to the time it crosses the equator. OSCAR 8 will cross the 
imaginary San Francisco-to-Norfolk line about 11 minutes after 
crossing the equator. Mode A: 145.85-.95 MHz uplink, 29.4-29.50 
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-146.00 MHz 
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz. 

OSCAR 7 Orbital Information 
Orbit  Date  Time  Longitude 

(Dec) (GMT)  of Eq. 
Crossing W 

1 0050:49  79.5 
2 0145:06  93.1 
3 004426  78.0 
4 0138:43  91.5 
5 003804  76.4 
6 0132:20  90.0 
7 003141  74.8 
8 0125:58  88.4 
9 0025:18  73.3 
10 0119:35  86.9 
11 0018:55  71.7 
12 0113:12  85.3 
13 001232  70.2 
14 0106:49  83.8 
15 0006:09  68.6 
16 0100:26  82.2 
17 015443  95.8 
18 005403  80.7 
19 0148:20  94.2 
20 004740  79.1 
21 0141:57  92.7 
22 0041:18  77.5 
23 0135:35  91.1 
24 0034:55  76.0 
25 0129:12  89.6 
26 0028:32  74.4 
27 0122:49  88.0 
28 0022:09  72.9 
29 011626  86.5 
30 0015:46  71.3 
31 0110:03  84.9 

OSCAR 8 Orbital Information 
Orbit  Date  Time  Longitude 

(Dec) (GMT)  of Eq. 
Crossing W 

8862Jbn  1 000841  49.7 
8876Jbn  2 001349  51.0 
8890Abn  3 0018:58  52.3 
8904Abn  4 0024:06  53.6 
8918X  5 002914  54.9 
8932Abn  6 0034:23  56.2 
8946Abn  7 0039:31  57.5 
8960Jbn  8 0044:39  58.8 
8974J bn  9 0049:48  60.1 
8988Abn  10 005456  61.4 
9002Abn  11 0100:04  62.7 
9016X  12 0105:12  64.0 
9030Abn  13 0110:21  65.3 
9044Abn  14 0115:29  66.6 
9058Jbn  15 0120:37  67.9 
9072Jbn  16 0125:45  69.2 
9086Abn  17 0130:53  70.5 
9100Abn  18 013602  71.8 
9114X  19 014110  73.1 
9127Abn  20 000304  48.6 
9141Abn  21 0008:13  49.9 
9155Jbn  22 0013:21  51.2 
9169Jbn  23 001829  52.5 
9183Abn  24 0023:37  53.8 
9197Abn  25 002845  55.1 
9211X  26 0033:53  56.4 
9225Abn  27 0039:01  57.7 
9239Abn  28 0044:09  59.0 
9253Jbn  29 004917  60.3 
9267Jbn  30 005425  61.6 
9281Abn  31 0059:33  62.9 

FCC 
" M the Federal Register. 

Amateur Radio Service', Modifying 
Procedures for Notifying the 
Commission of Name and Mailing 
Address Changes; and To Give a 5-
Year License Term to All Licenses 
Issued 

AoENCY: Federal Communications 
Commission. 
ACTION: order. 

SUMMARY: The Commission amended 
§ti 97.13 and 97.47 to delete provisions 
which allowed Amateur licensees to 
notify the Commission of name and 
mailing address changes by letter. All 
future Amateur license modifications 
must be requested by filing the 
appropriate application form. The 
Commission also amended  97.59 to 
provide that all Amateur licenses will be 
given a five-year term. 
DATES: The effective date of the Order is 
November 12, 1979. 
ADDRESSES: Federal Communications 
Commission, Washington. 13.C. 20554. 
FOR FURTHER INFORMATION CONTACT: 
Maurice J. DePont. Private Radio 
Bureau. (202) 254-6864 
SUPPLEMENTARY INFORMATION: 

Order 

Adopted. September 27. 1979. 
Released: October 5. 1979. 
By the Commission: Commissioner 

Lee absent. 
In matter of amendment of §I 97.13. 

97.47 and 97.59 of the Commission's 
rules. 
1. Sections 97.13 and 97.47 of the 

Commission's rules set forth the 
procedures to be followed by amateur 
licensees who wish to renew or modify 
their amateur radio license. In each 
instance, the request must be made by 
submitting an FCC Form 610 (or 610-B in 
the case of a club or military recreation 
station) to the Commission's office in 
Gettysburg. Pennsylvania. However, 

these rule sections also provide that a 
change in the licensee's name or mailing 
address may be accomplished by 
notifying the Commission by letter. 
2. The provision concerning 

notification by letter has apparently led 
to confusion on the part of many 
amateur licensees and has 
unnecessarily increased the workload of 
the Commission's application processing 
staff. Most letter requests for address 
change fail to specify that it is only the 
licensee's mailing address which has 
changes. Therefore, the staff is required 
to ascertain whether or not the station 
location has also changed. In the 
majority of cases, the station location 
has indeed changed. In such a situation. 
§ 97.47 requires a formal modification of 
the license. Therefore, it is necessary 
that the licensee file an application. 
3. In order to eliminate the confusion 

among amateur licensees as to when an 
application need be filed, and to lessen 
the burden on the processing staff, the 
Commission is amending I§ 97.13 and 
97.47 to delete the provisions concerning 
letter notice. Henceforth, all amateur 
license modifications must be requested 
by submission of the appropriate 
application form. 
4. The Commission is also amending 

§ 97.59 to provide that modified licenses 
will be issued for a five-year term 
commencing on the date of the 
modification. Currently. that section 
provides that modified licenses shall 
bear the same expiration date as the 
license being modified. 
5. Since the amendments herein 

ordered are procedural in nature, they 
are excepted by Section 553(b) of the 
Administrative Procedure Act from the 
requirement of prior public notice and 
comment. 
6. Accordingly. it is ordered. effective 

November 12 , 1979. that Part 97 of the 
Commission's rules is amended as 
shown in the Appendix attached hereto. 

Authority for this action is found in 
Sections 4(i) and 303 of the 
Communications Act of 1934 as 
amended. 
7. For further information on these 

rule changes. contact Maurice I DePont. 
254-6884. 

(Secs. 4. 303. 48 slat.. as amended. 1066. 1082 
(47 U.S.C. 154. 303)) 
Federal Communicatious Commission 
William I. Tricarico. 
Svc re'ory 

Appendix 

Part 97 of Chapter I of Title 47 of the 
Code of Federal Regulations is amended 
as follows: 

§ 97.13 [Amended] 
1. In § 97.13. paragraph (e) is deleted 

§ 97.47 'Amended] 
2. In § 97.47, paragraph (c) is deleted. 
3. Section 97.59 is amended to read as 

follows: 

II 97.59 Limns, farm. 
(a) Amateur operator licenses are 

normally valid for a period of five years 
from the date of issuance of a new, 
modified or renewed license. 
(b) Amateur station licenses are 

normally valid for a period of five years 
from the date of issuance of a new. 
modified or renewed license. All 
amateur station licenses, regardless of 
when issued, will expire on the same 
date as the licensee's amateur operator 
license. 
(c) A duplicate license shall bear the 

same expiration date as the license for 
which it is a duplicate. 

Ham Help  
I would like to meet other 

amateurs who are avid bridge 
players. Perhaps we could form 
a net and discuss bridge hands, 
conventions, tournaments, and 
the possibilities for bridge-
playing computer programs 
over the air. I am an experienced 
tournament player, but would 
be happy to talk to anyone inter-
ested. 

Mike Marmer KB8GH 
2749 Symphony Way 
Dayton OH 45449 

I'm a disabled amateur and 
could really use some help with 
the following: 
1. I need someone to use my 

acetate film and their transfers. 
lines, etc., to make negatives 

from which I can expose sensi-
tized PC boards myself. Any lay-
out from my specs would be ac-
ceptable: their name, call, or 
whatever can go on the board. 
2. I also need manuals for the 

BC-1306, RT-70, and VRC-19. I 
especially need a "Surplus 
Schematic Handbook" to copy. 
It is black with red letters and a 
white schematic on the front. 
3.1am looking for a Knight-kit 

signal tracer (circa 1960) with an 
rf-af probe. 
4.1 also need someone to 

construct projects, at cost or a 
little over, from my diagrams 
and their/my parts. 

John C. White WB6BLV 
560 N. Indiana St. 

Porterville CA 93257 

21 1 



1979 Index 
AMPLIFIERS 

70-Watt Shoes for the IC-502  WA1PDY  128  Sep 
Amplify Your 6-Meter Fun  N4QH  80  Nov 

ANTENNAS 
A Remotely-Tuned Matchbox   W4PSJ  38  Jan 
How To Bury Coax  W4MEA  40  Feb 
Mobile Antenna Ingenuity  WA8ATE  42  Feb 
The NCX-Match  WA6NCX/1  32  Mar 
Brew Up a Beam for Two  VE3BSM  88  Mar 
What About an Active Antenna?  W5JJ  44  Apr 
Try a Bi-Loop Antenna  W7CJB  58  Apr 
Antenna Bonanza for 10  W6LVT  102  Apr 
An 8-Element, All-Driven Vertical 
Beam   W1DBM  132  Apr 
A Visit to Antenna Specialists  W2NSD/1  30  Jul 
Secrets of Guyed Towers  WB3BQO  34  Jul 
Feed-Horn Mounting Made Easy  WB8DQT  44  Jul 
Shortened Antennas for 75 and 80  W4AEO  58  Jul 
Build This Simple 220 Yagi   N8AJA  66  Jul 
GIANT Wire Antennas  WD8CBJ  72  Jul 
The 9-Element Duoband DX 
Attention-Getter   K4FK. N4DG  92  Jul 
Here's a "Twist"  K4TWJ  96  Jul 
A Fortified 2m Whip  W9AMM  98  Jul 
Ageless Wonder: the Collinear Beam  W1FK  100  Jul 
So You Want to Raise a Tower  WA7DPX  104  Jul 
The Revolutionary Organic Antenna  Gaddie  118  Jul 
DDRR Dipole for VHF  W6VX  126  Jul 
Compact Beams for 20 or 15  W8HXR  144  Jul 
"Weeping Willow" Vertical for 40  WA6OYS  150  Jul 
Try the Potted J   Staff  106  Aug 
The Tri-Polarized VHC Antenna   K8UR  116  Aug 
The 80 Meter Coax L  AA4AG/DA1KV  126  Aug 
Four Bands on a Bamboo Pole  W0VM  60  Sep 
Digital Readout Rotator Control   K8TMK  72  Sep 
The Big Bopper  W0VDJ  136  Sep 
Center Insulator for your Next Antenna.... AC5P  52  Oct 
The Miserly Mobile PVC Special  AA4RH  112  Oct 
The Black Art of Antenna Design   Reynolds  40  Nov 
Building Long Yagis for UHF  W8DMR  56  Nov 
Sloppiness Will Get You Nowhere  WA5TDT  116  Nov 
The Small But Mighty Arboreal Aerial   K5JRN  148  Nov 
What Do You Do When Your 
Rotator Dies?  W5JJ  149  Nov 
The Chicken Delight Beam  K8SD  158  Nov 
The W4HCY Antenna System  W4HCY  178  Nov 
A 3-Band Mast-Mountable Miniquad... WA6UHU  182  Nov 
Bargains in Remote Antenna Switches.... W5JJ  185  Nov 
The Space-Saving Square Vee 
Antenna  W7DJ B/6  80  Dec 

CB 
CB to 10—part XVI: a CW conversion.... W4GBB  56  Jan 
CB to 10—part XVII: SBE and Pace rigs... K3SZN  156  Jan 
CB to 10—part XVIII: several PLL rigs   K9PS  30  May 
CB to 10—part XIX: Lafayette SSB 
rigs   WBOLLP/5  60  Jun 
CB to 10—part XX: converting the 
Royce I 655  N8AMR  72  Nov 
CB to 10—part XXI: the Johnson 
Viking 352  WA6OYS  82  Nov 
External Relay Control for Converted 
CBs   W5JJ  140  Nov 

CLOCKS 
A Digital Clock with Analog Readout  W9IEA  138  Dec 

COMMERCIAL GEAR 
Happiness is a WE-800  K3JML  28  Jan 
The Vacationer  WA2ALT  29  Feb 
"I Love My Ten-Tec!"  WA0JIH  120  Feb 
RAM Scan Your KDK  WB2JHN  26  Mar 

The Memorizer Goes to MARS  KH6JMU 
10rD Mod for the 22S  K5XT,WB5SXT 
A Better MicodernA 
An Intelligent Scanner for 
the HW-2036  WA9TAH 
PTT For Ten-Tec's Linear   DA1NF/WD6AXL 
Comfort Mods for the Mark II  WA4HUZ 
Who Needs SSB?  K8JS 
The Heath/Kenwood Connection  WB5QGI 
User Report: the IC-245  W8YA 
Improving the Sabtronics 2000  N8AMR/4 
Customize Your HT144B  W2KGV 
Charging up the WE-800  K7CMS 
The Ramsey 2m Amp Kit   N8RK 
An Improved Display for the 
TR-7400A   WA6AVJ 
The Resistance Substitution 
Box  WA2SUT/NNNOZVB 
Death-Defying PL Mods for the 
KDK 2015  W8GQL 
Add Solid-State Braking to theT2X  WB2DTY 
Frosting for the FT-901DM  K4TWJ 
Mods for the Mark   K9EID 
Little Extras for the Century 21   KN4JJG 
A Powerful Plus For Your TR-2200A  W6RON 
Testing the DSI 3600A Frequency 
Counter   WA6ITF 
A Better Heathkit "Cantenna"  W5ZG 
Maximum Security for the 22S  K8KW 
The Triton IV Goes ORP  W1FK 
An LED Display for the HW-2036  WA4BZP 
CW Fans: Give Superior Selectivity to 
your Atlas Rig  WB9WWM 
FSK Fix for the 820S  W1PN 
New Rig for 10 FM  K4TWJ 
Preserve Your Sanity with this Midland 
509 Mod 
Touchtoning Your Memorizer 
The TR-7500 Goes Inverted   
Ready for the New Repeater 
Subband9 
New Product: Swan's Astro 150 SSB 
Transceiver   WB8BTH 
Turn Off Repeater Windbags  WD5HYQ 
The Memorizer Flies Inverted  W1 WUO 

 WA6M PG 
 AD1B 
WA2JKN 

  KG6JIF 

WA6FWQ 

CONSTRUCTION 
A Solution to the Home-Brew Housing 
Shortage   W0IHI 
Protect Your Home-Brew Panels  VE2BVW 
Tools and Techniques for Wire-
Wrapping  W6SWZ 
Scrounger's Special: Used Dental 
Tools  WA70YX 

CONTROL 
The Twofer  K3JML 
Major League TT Controller   K3NCL 
Foiling the Mad Kerchunker  K5MAT/N5EE 
Power Line DXCC (Distant Control 
Circuit)   W9CG I 
No More Rotary Switches  WA2FPT 
Another Approach to Repeater 
Control   W7JSW 
A Simple 2m/10m Crossband Repeater 
System   K9EID 

COUNTERS 
Project Update   

The MINI-MOUSE Key 
The Soft Touch Keyer 
Five-Chip Auto IDer 
This Station Plays Beautiful CW   
The Cure for Migraines   
Build a CW Memory 
Tricky QSK 
CW with a Nordic Flair   

K20AW  148  Jun 

CW 
 WA6EGY 
 WA3PKU 

 Bartholomew 
WB9WRE 
Harper 

WA1ZFW 
 Blasco 

K2VJ 

38  Mar 
56  Mar 
116  Mar 

150  Mar 
68  Apr 
78  Apr 
118  Apr 
128  Apr 
96  May 
138  May 
46  Jun 
94  Jun 
100  Jun 

108  Jun 

112  Jun 

40  Jul 
140  Jul 
50  Aug 
52  Aug 
64  Aug 
96  Aug 

108  Aug 
124  Aug 
48  Sep 
64  Sep 
36  Oct 

90  Oct 
114  Oct 
38  Nov 

144  Nov 
146  Nov 
160  Nov 

162  Nov 

32  Dec 
144  Dec 
150  Dec 

38  Jun 
80  Jun 

126  Dec 

176  Dec 

78  Jan 
140  Jan 
66  May 

34  Sep 
118  Sep 

54  Oct 

44  Dec 

120  Jan 
128  Jan 
28  Feb 
84  Feb 
92  Feb 
106  Apr 
124  Apr 
146  Apr 
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PROM IDer for Longer Callsigns  W4VGZ 
Poor Man's CW Memory  WBORYN 
Add-On Keyboard for Your Keyer  K4BZD 
The One-Note Pipe Organ  WB7CMZ 
In Quest of Perfect Break-In  WB7CMZ 
The Double-Sawbuck ORM 
Annihilator   WA5QAP 
Son of Keycoder  W4RNL 
The Further Adventures of Keycoder  AD9K 

DIGITAL 
An 8-Bit DPDT Digital Switch  W1SNN  130  Oct 

GADGETS 
Explore the World of VLF  W3QVZ 
The SHAFT.  K5CW 
Build a $10 Digital Thermometer  McClellan 
Adam-12 Revisited   N8AMR/4 
Two Meter Tone Alert  WA3ENK 
Sneaky Car Security System.... WB8SWH/W8VL 
Oh, My Poor Quad!  K2CL 
Don't Get Burgled!   Fletcher 
Batteries Dead?  Staff 
A $5 Phone Patch  WA6RJ K 
The Filcher Foiler Revisited   Davis 
An Audio Morse Memory  WB6WQN 
Car Battery Charger  W1DWZ 
Immortality for Vacuum Tubes?  K5KXM 
The Hot Mugger X1  WB9QZE 
Universal Alarm Circuit   Staff 
A Speedy Spinner Mod  W2RZJ 
A Variable Bandpass Active Filter  W3KBM 
Help for the Hearing-Impaired  W4VRV 
Tales of Speech Processing  WA4JHS 
Wire-Wrap on a Budget  K4LPQ 
Make Life Easier  W4CQQ 
A Low-Cost Circuit Board Holder   Steele 
Turn Signal Timeout  K1OTW 
How to Toot Your Own Horn  WA4CLG 
Inexpensive Scope Tuner  VE7CGK 
Protect Yourself with a GFI  WA6PEC 
Three Baluns for a Buck  W6SJ Q 
The Big Blinker  AD5X 
Morse Converter for DMMs  WA6AXE/3 
A Three-Digit Timer for TTL Illiterates  K3VTQ 
A Versatile, Variable Active Filter  WA8HEB 
Build a $5 Coax Switch  W8HXR 
The Induction Relay: Self-Powered 
Switching   K6DZY 

HISTORY 
The W7GAQ Key Collection   K7NZA 
The History of Ham Radio—part VIII   W9CI 
"The Voice of Wolf Creek"  W6CK 
The History of Ham Radio—part IX  W9CI 
The History of Ham Radio—part X  W9CI 

HUMOR 
DX Fantasy  VE3FLE 
Chamber of Horrors  WB6WFI/LB 
Einstein Was Wrong!   Phenix 
Hamdom's Evangelical Crusade  WB8TCC 
First Look at Latest Radio Laws  KB5AD 

34  May 
142  Jun 
60  Aug 
120  Aug 
106  Sep 

50  Oct 
106  Nov 
196  Dec 

32  Jan 
34  Jan 
52  Jan 
80  Jan 
90  Jan 
94  Jan 
56  Feb 
60  Feb 
78  Feb 
122  Feb 
136  Feb 
144  Feb 
156  Feb 
160  Feb 
163  Feb 
50  Mar 
40  Apr 
42  Apr 
56  Apr 
62  Apr 
108  Apr 
126  Apr 
92  May 
142  May 
72  Jun 
110  Jun 
138  Jun 
102  Jul 
50  Sep 
52  Sep 
136  Nov 
66  Dec 
146  Dec 

192  Dec 

38  May 
100  May 
54  Jun 
56  Aug 
44  Sep 

109  Mar 
144  Mar 
116  Oct 
148  Dec 
188  Dec 

100  Jan 
102  Jan 
108  Jan 
114  Jan 

94  Feb 
106  Feb 

IC 
Experimenting with Tones  W2FPP  62  Feb 
A Single IC Time Machine  K6SK  148  Feb 
Experimenter's Corner: The MM5369N.... Patten  68  Sep 

I/O 
Design-a-Notcher   WA4HUU 
The Cosmac Connection: Part 1  VE3CWY 
Noise Bridge Basics   N6RY 
The Morse Master  WB9TNW 
An 8080 Repeater Control System— 
part I   N3IC 
The Cosmac Connection: Part 2  VE3CWY 

Learning the Code  Waldie 
Books for Beginners  WA7NEV 
An 8080 Repeater Control System— 
part 11   N3IC 
Try a Log Periodic Antenna  WA 1ZAC 
The Micro Magic Pi Designer   Boelke 
Winning the 0S0 Name Game  WA3MWM 
An 8080 Repeater Control System— 
part III   N3IC 
The Micro Duper  WB2MIC,WA2RZR 
An 8080 Disassembler   Raskin 
An 8080 Repeater Control System— 
part IV   N3IC 
RTTY Transceive for the 
KIM-1  WB8VQD,WB3GCP 
Keyboard Konvenience  WA7NEV 
DXCC in One Sitting  WA4FYZ,N2CR 
Now You Can Possess Instant 
Recall   WB5UTJ/N5AUX 
Calcu-Trip   Lutz 
Microcomputer RTTY  . a Software TU... N1AW 
Baudot Hard Copy For Your SWTPC  K4HBG 
Computerize That Mailing 
List   WB5UTJ/N5AUX 
Build the KIM Keyer   K0E1 
No More TRS-80 Cassette 
Woes  WA9PUL.K9PDX 
The Microsizer: Computerized Frequency 
Control   N4ES,W4BF 
My TRS-80 Is Here ... Now What?  W3KBM 
Teaching Your Micro to Count  K6EW 

MISCELLANEOUS 
Diodes of the Dead  K5JNR 
Take the Pledge  K3MPJ 
One Step Further   Staff 
High Seas Adventure—ham style— 
part IV   
A Touch of Class   
The 2 Meter ECM Caper   
The Last DXpedition   
The Amazing Active Attenuator 
Reaching for the Top   
Keyboard Serialization   
New Coax Cable Designations 
On the Razor's Edge  W5WY/1 
Lightning'   W8HXR 
House Hunting for Hams  WB9URA 
At Last! A Really Simple Speech 
Processor  W9UT,WB9OEC 
New Life for Tube-Type Dippers   K4LJA 
You Can Watch Those Secret TV 
Channels   KOJB. KOFQA 
Blueprint for Biofeedback 
Experimentation   WD5BNL 
The Amazing Audio Elixir   N6WA 
Confessions of a Teenage HFer   Peter 
Extremely Low Frequency Radiation: Cause 
for Worry9  WB2NEL 
Freedom Fighters on Forty   KA5M 
The MARC Success Story   K9EID 
Exploring Uncle Sam's Bookstore  WB3DRF 
Audio Booster for Mil-Surplus 
Receivers   McClellan 
Ham Radio Marriage Manual  WB5YVE 
Muffin Fan Mania!  WA6NCX/1 
Operation Santa!  WD8LPN 
Do-It-Yourself Carrying Case for 
Wilson HTs  K2GMZ 
Rack 'Em Up  VE2BVW 

WA6FEI 
WA4CUD 
W2JTP 
K3FDL 

VE2BVW 
N1PL 
Bosen 
 W5JJ 

MOBILE/PORTABLE 
Ignition Noise and 2m FM  W3QG 
Power Up for Mobile Operation  WB9SKX 
Tennamatic: An Auto-Tuning Mobile Antenna 
System   W6TWW 
Get a Piece of The Rock  W9JVF/ZB2C2 

OPERATING 
SOS! Ship in Trouble  W1BNN  132  Jan 

110  Feb 
116  Feb 

100  Mar 
110  Mar 
114  Mar 
118  Mar 

82  Apr 
96  Apr 
98  Apr 

72  May 

78  May 
86  May 
88  May 

86  Jun 
92  Jun 
78  Jul 
84  Jul 

78  Aug 
80  Sep 

96  Sep 

74  Oct 
96  Dec 
104  Dec 

44  Jan 
86  Jan 
124  Jan 

184  Jan 
39  Feb 
118  Feb 
142  Feb 
146  Feb 
46  Mar 
90  Mar 
112  Mar 
122  Mar 
104  Apr 
150  Apr 

64  Jun 
66  Jun 

32  Aug 

42  Sep 
116  Sep 
122  Sep 

34  Oct 
108  Oct 
64  Nov 
84  Nov 

50  Dec 
76  Dec 
88  Dec 
118  Dec 

160  Dec 
172  Dec 

94  Mar 
146  Jun 

132  Jul 
136  Oct 
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Minicontests   Stocking,W0VM 
Alaskan Adventure  WB5WDG 
Legalized ASCII! The Quad-S System! . W2FJT 
Disaster Preparedness  N4AL 
The DXer's Secret Weapon  W6BKY 
You Ought To Be in Pictures  K4TWJ 
Where Have All the kHz Gone?  W8GI 
Vodka Amongst the Penguins  W1FK 
A Close Encounter With Voyager I  K6PGX 
Marine-Band Activity  WA2KBZ 
Hit the Panic Button'  AA6C 
Beams vs. Linears: Which Should You Buy 

 N40E 
A No-Nonsense Operating Table  Anderson 
Are Repeaters Ripping Us Off?   KB2JN 

138 
140 
80 
74 
64 
68 
96 
126 
70 
154 
94 

156 
186 
92 

Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jun 
Jun 
Jul 
Jul 
Aug 

Nov 
Nov 
Dec 

OSCAR 
Autotrak II  W9CGI  62  Jan 
Has Anyone Seen OSCAR 79  Mayse  122  Apr 

POWER SUPPLIES 
Try A Little KISS  K8A0  58  Jan 
The All-Wrong Power Supply  WA3EEC  32  Feb 
Custom-Designed Power Supplies  K2GEJ  34  Feb 
Power x 2   Miller  61  Feb 
Power Plus'  W6YUY  42  Mar 
A New Approach To Nicad Care  WOLM  119  Mar 
Trickle-Cost Trickle Charger  W5JJ  163  Mar 
12 Volts, 5 Amps, 3 Terminals  WA4FYZ  120  Apr 
A Junk-Box HT Charger  WB9JLY  76  Jun 
Simple Dual-Voltage Supply  W4VGZ  44  Aug 
The Many-Talented 723  WBOSKX  68  Aug 
More Power to You  K9MLD  90  Aug 
Build a Simple HT Charger  W6SMJ  152  Dec 
Gadzooks! A Variable 0-260 V Ac 
Supply  WB8JCQ/LU1AKO  174  Dec 

RECEIVERS 
Building an Economy Receiver  WB4NEX 
Dual-Band Smokey Detector  W1SNN 
Add Digital Display for $50  K4IQJ 
High-Performance Receiver Add-Ons  W5DA 

RTTY 
The ST-5 Plus  K5QY 
Digital RTTY Is Simple  WB5NYX 
A Rock-Solid AFSK Oscillator  WB4MBL 
Simple RTTY IDer  G3MEJ 
Double-Duty Decoder Project  WA1UFE/5 

46 
48 
28 
32 

50 
84 
52 
60 
152 

SATELLITE—OTHER THAN OSCAR 
Attention, Satellite Watchers!  WB8DQT  66 
The Satellite TV Primer  W5KHT  120 
Low-Cost Receiver for Satellite TV  N6TX  38 
Variable Tuning for WEFAX Receivers  N6TX  70 

Jan 
May 
Jun 
Jun 

Jan 
Jan 
Feb 
Apr 
Dec 

Feb 
Nov 
Dec 
Dec 

SSTV 
Computerized Slow Scan ... Revisited  K6AEP  90  Nov 
Come On In—The Viewing Is Fine  K4TWJ  168  Dec 

SURPLUS 
Trends in Surplus  WA2SUT/NNNOZVB  68  May 

TEST GEAR 
The Italian Freq Generator  K7YZZ 
Are Your Op Amps Opping?  W3KBM 
Pulser Plus  VE2BVW 
A Self-Contained, Fully-Automated, Transistor-
ized Fuse Tester  G3TAI 
Build An Economy Zener Checker  W4RBL 
Build the Mini-Probe   Rister 
Build a Hybrid Capacity Meter  WA4HUU 
Compact Continuity Tester   Miller 
Ultra-Simple CMOS Logic Probe  WB9PHM 
Antenna Tuning Joy Revisited  W9CG I 

24 
139 
54 

58 
137 
164 
40 
116 
50 
48 

Jan 
Jan 
Feb 

Feb 
Feb 
Feb 
Mar 
Apr 
Jun 
Jul 

Bargain Zener Classifier  WD8AAM 
Build a Wide-Range Rf Resistance 
Bridge   K4KI 
It's a Wattmeter ..J t' an Swr Bridge... 
It's Swattmeterl  K4LBY 
Something New: the MVM  Ogushwitz 
Sound for the CMOS Logic Probe  WB9PHM 
"Hey! That Sounds Like 
.01 uF!"  W4KIX,W4RYY 
Build this $50 Mini-Counter  McClellan 

THEORY 
Hooray for LC Filters'  Ogushwitz 
Electronics Education by Mail Order  N6UE 
Time-Domain Ref lectometry  Staff 
The Hardhearted Rf Detector  N4ES 
Impedance and Other Ogres  Staff 
The Active Filter Cookbook  VE2BVW 
Exorcise Those Unwanted Frequencies.... Staff 
The 10-GHz Cookbook  K6IQL 
Tips for VOM Users  Staff 
How Do You Use ICs?— 
part XI  WA2SUT/NN NOZVB 
Modern Solid-State Equipment Design: A 
Better Way  W4RNL 
Beware of the Dreaded Phantom 
Ground  WA2SUT/NNN0ZVB 
What the Hell is a Decibel?  WA5EBB 
How to Home-Brew Your Own Crystal 
Filters   Staff 
Analog Telemetry Techniques  K4IPV 
Working with FETs— 
part I  WA2SUT/N NNOZVB 
Want to Upgrade? Take a Tip from a Ham 
Who Did'  KB6FC 
A Microwave Primer  W1SNN 
Working with FETs—part II.. WA2SUT/NNNOZVB 
License Upgrading—A Plan of 
Attack  WB2RVA 
Working with Transistors... WA2SUT/NNNOZVB 
All About Ground Rods  Staff 

TOUCHTONE 
Tone Decoder Improvements  WA1LMV 
One-Chip Tone Decoding  WBOVGI 
A Sensible CMOS TT Decoder  N6WA 
DTMFR for your Repeater  K4ALS 

46  Aug 

100  Aug 

42  Oct 
74  Nov 
138  Nov 

170  Nov 
58  Dec 

126  Jan 
172  Jan 
178  Jan 
33  Feb 
46  Feb 
50  Feb 
54  Mar 
60  Mar 
128  Mar 

42  Jun 

52  Jul 

68  Jul 
48  Aug 

56  Sep 
68  Oct 

60  Nov 

66  Nov 
68  Nov 
54  Dec 

84  Dec 
132  Dec 
200  Dec 

30  Feb 
72  Aug 
98  Oct 
102  Oct 

58  Oct 
52  Nov 

64  Feb 
80  Feb 
142  Oct 
48  Nov 
54  Nov 

TRANSCEIVERS 
Proper FM Transceiver Adjustment  VE3AVY  44  May 
The Incredible Shrinking Transceiver.... K4DHC  100  Sep 

TRANSMITTERS 
Yes, You Can Build this Synthesizer.... WB2BWJ 
A Fresh Start for your Old Tx  KE4Y 

VHF 
Synthesize Your Ash Tray  WB9VWM 
How to Nab a Jammer  WBOCMC 
Easy-to-Build 220 Transverter  WA7SPR 
Introducing the 2m/220 Connection  WB4HXE 
An Inflation Fighter for 220  WA3HWG 

Ham Help  
I need a manual for a Heathkit 

model IM-32 VTVM. I will gladly 
reimburse reasonable duplicat-
ing and mailing expenses, or I 
will duplicate on receipt and 
send back by return mail. 
Thanks. 

Lawrence Young W1YVW 
54 Samuel Ave. 

Pawtucket RI 02860 

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. B 

North Bergen NJ 07047 
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Sfifer.e0Aget 

REGULATED PO WER SUPPLY 

12V 6 amp or can be connected In parallel for I2V I 2 

amp Voltage adjustable 10-14V Regulation .01 %. 5" x 

Et" x 16" SHPT. WT. 238 PRICE. $30 00 ea. 

I 2V. Samis. ADIUSTAILL. 10-14V current limited. SHORT 

PROTECTED, 0 V PROTECTION. 5" x 5" x 9" SHPT WT 

151 PRICE: $3000 ea. 

fretter,eo,vies7 
S16 

TELEPHONES 

tote Code 215 

HOgaid 81615 

110.1rd 8 7891 

91141110051 

12E1618 S 16Da St 

1101195 Pow Si 

120125 S Napa Si 

1206 S. Napa Street • Philadelphia PA 19146 

PENNA RESIDENT PLEASE ADD 6% SALES TAX ALL PRICES 

ARE F 0 B OUR WAREHOUSE, PHILA.. PA ALL MERCHAN-
DISE ACCURATE AS TO DESCRIPTION TO THE BEST OF OUR 

KNOWLEDGE YOUR PURCHASE MONEY REFUNDED IF NOT 
SATISFIED MIN ORDER S 10 00 

STATEMENT OF OWNERSHIP, MANAGE 
MENT AND CIRCULATION (Required by 
39 U S C 36851 1 Title of publication. 73 
Magazine 2 Date of filing, Sept 25, 1979 
3 Frequency of issue, Monthly A No of 
issues published annually. 12 B Annual 
subscription price, S18 4 Location of 
known office of publication (Street. City. 
County, State and ZIP Code) (Not 
printers). 73 Pine Street. Peterborough. 
Hillsboro County, N H 03458 5 Location 
of the headquarters or general business 
offices of the publishers (Not printers). 73 
Pine Street, Peterborough, Hillsboro 
County, N H 03458 6 Names and corn. 
Plete addresses of publisher, editor and 
managing editor Publisher (Name and 
Address). Wayne Green, Pone Street, 
Peterborough. N H 03458 Editor (Name 
and Address(. Wayne Green. Pine Street. 
Peterborough, N.H. 03458  Managing 
Editor (Name and Address). Jack Burnett. 
Pine Street. Peterborough. N H 03458. 
7 Owner Of owned by a corporation. its 
name and address must be stated and 
also immediately thereunder the names 
and addresses of stockholders owning or 
holding 1 percent or more of total amount 
of stock it not owned by a corporation. 
the names and addresses of the individual 
owners must be given If owned by a part 
nership or other unincorporated firm, its 
name and address, as well as that of each 
individual, must be given.) Name. 73. Inc. 
Peterborough. NH  03458 W  Sanger 
Green. At  3. Littleton, N H 03561 
8 Known bondholders. mortgagees. and 
other security holders owning or holding 1 
percent or more of total amount of bonds, 
mortgagees or other securities ill there 
are none, so state) Name. none. 9. For 
completion by nonprofit organizations 
authorized to mail at special rates (Sec-
tion 132 122, PSM) The purpose, f Unction, 
and nonprofit status of this organization 
and the exempt status for Federal income 
tax purposes (Check one) Not applicable 
10 Extent and nature of circulation (X) 
Average No copies each issue during pre-
ceding 12 months (Y) Actual No copies of 
single issue published nearest to filing 
date A Total No copies printed (Net 
Press Run) (X) 87.000 (V) 86,000 B Paid 
circulation 1 Sales through dealers and 
carriers, street vendors and counter sales 
(X) 13.500 (Y) 13,450 2. Mail subscriptions 
(X) 67,503 (Y) 66,750. C Total paid circula-
tion (Sum of 10B1 and 10B2I (X) 81.000 (Y1 
80,200 D Free distribution by mail, car-
rier or other means samples. compli• 
mentary, and other I ree copies (X) 1.2001Y) 
1,200. E. Total distribution (Sum of C and 
DI (X) 82.200 (V1 81,400 F Copies not 
distributed 1 Office use, left over, unac-
counted, spoiled alter printing (XI 4,3000'1 
4,050 2 Returns from news agents (X) 
500 (Y) 550 G Total (Sum of E, Fl and 
2 — should equal net press run shown in 
Al (X) 87,000 (Y) 86,000 11 I certify that 
the statements made by me above are cor-
rect and complete Signature and title of 
editor, publisher, business manager, or 
owner  Robert R LaPointe. Business 
Manager 

RF Speech Processors for Drake TR-7, TR-4s, T4Xs 

Special  8-pole  IF  crystal filtering, followed by highly 

effective active hard limiting: the key to intelligibility and 

talkpovver. TR•7 processor provides room for an additional 

accessory filter.  All solid-state pin-diode switching.  TR•7, 

TFI-4 units feature selectable 16 pole receive. Model 7-SP 
for  TA 7.  S265.00.  Model  4-SP  for  T-4X:  $285.00. 

TR-4 unit available at a later date. 

Mike Equalizer Pre-Processor 

Companion to above units, but good between any mike 

and rig. Can reduce distortion, improve crispness, intel-

ligibility. Easily-adjustable single control tailors both high 

and low frequencies to optimize response of any micro-

phone.  Contains  in/out,  gain,  equalization  controls. 

Model SE -1 $65.00. 

NE W! RF CLIPPERS 

ShErwood EnginEEring Inc. 
1268 South Ogden St. 
Denver. Colo. 80210 
(3031722-2257 

Money back if not satisfied 
Add $3 per order shipping, 

$6 overseas air 

Dealer Inquiries Welcome 

n•-• S125 

VISA 

nel  THE FIRST CHOICE IN 

REPEATER CONTROL 
The Power and Flexibility of Microprocessor Technology 

AUTOPATCH, REVERSE PATCH SMART ID, ACCESS CODE 

MUTING, M ORSE CODE ANN OUNCE MENTS, FLEXIBLE 

FUNCTION TIMEOUT, COURTESY TONE, LINKING, 

CONTR OL OP. FUNCTIONS, TWELVE USER FUNCTIONS, 
. AND MUCH M ORE 

Call or write for specifications: 

MICRO CONTROL SPECIALTIES  (617) 3 7 2-3442 
M69  23 EL M PARK GR OVELAND MA 01834 

NE W 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. 

The MFJ-101 is a new all solid state 24 hour 
digital clock. Just set it to GMT and forget about 
converting to GMT. 
Pleasant blue .6 inch digits (like TS-820S) are 

easy-on-eyes and bright enough to see clear 
across your room. 
ID timer alerts you every 9 minutes after you 

tap ID/doze button. 
Set alarm to remind you of SKED or simply to 

wake you up in morning. Has alarm on indicator. 
Fast/slow set buttons make setting time and 

alarm simple. 
Lock function prevents missetting time/alarm. 

Digits flash if power is interrupted. Rugged black 
plastic case. Brush aluminum front/top panel. 
UL approved. 110 VAC. 50/60 HZ switch for 

.1SA, Europe, Japan and other countries. Use 

Pleasant Blue Display 
is easy-on-eyes. 
Bright .6 inch digits. 
Built-in ID timer. 

$ 995 
220/240 VAC with optional AC adapter. 6x2x3 in 
Order from MFJ and try it — no obligation. If 

not delighted, return it within 30 days for refund 
(less shipping). One year limited warranty by MFJ 
Order today. Call toll free 800 ,647-1800. Charge 

VISA. MC or mail check, money order for $29.95 
plus $3.00 shipping/handling for MFJ-101. 
Don't wait any longer to enjoy the convenience 

of reading GMT time directly. 

CALL TOLL FREE ... 800-647-1800 
Call 601-323-5869 for technical information, or 

status. Also call 601-323 5869 outside 
continental USA and in Mississippi.  M52 

MFJ ENTERPRISES, INC. 
BOX 494, MISSISSIPPI STATE, MS 39762  ./ 
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Social Events 
Listings in this column are 

provided free of charge on a 
space-available basis. The 
following information should be 
included in every announce-
ment: sponsor, event, date. 
time, place, city, state, admis-
sion charge (if any), features, 
talk-in frequencies, and the 
name of whom to contact for 
further information. Announce-
ments must be received two 
months prior to the month in 
which the event takes place. 

HAZEL PARK MI 
DEC 2 

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-
sion is $1.00 at the door, and 
main prize tickets are also 
$1.00. There will be food, plenty 
of free parking, and door prizes. 
Featured will be computer dem-
onstrations of the Apple II, PET, 
TRS-80, and more. Talk-in on .52 
simplex. For information, send 
an SASE to the Hazel Park Ama-
teur  Radio Club,  Robert 
Numerick WB8ZPN, 23737 
Couzens, Hazel Park MI 48030. 

LORAIN OH 
DEC 8 

The Northern Ohio Amateur 
Radio Society will hold its an-
nual Christmas banquet on Sat-
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-
able on an advanced-sale-only 
basis. The deadline is Decem-
ber 6.1979. Talk-in on 146.10/.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 hamfest swap & shop will 
be held on January 6, 1980, at 
New Century Center, on US 31 
by the river, South Bend, In-
diana. Tables are $3.00 each. 
Food service, automobile muse-
um, and art center are in the 
same building as the hamfest. 
Talk-in on 146.52/.52, .1 3/ 
.73, .34/.94, 147.99/.39, .87/.27, 
and .69/.09. For information, 
write the Repeater Valley Ham-
fest committee, Wayne Werts 
K9IXU, 1889 Riverside Drive, 
South Bend IN 46616, or phone 
(219)-233-5307. 

RICHMOND VA 
JAN 13 

The Richmond Frostfest III, 
sponsored by the Richmond 
Amateur Telecommunications 
Society, 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 prizes. FCC ex-
ams start 10:00 am and com-
pleted Form 610s must be re-
ceived in the Norfolk Office of 
the FCC at 870 North Military 
Highway, Bank of Virginia 
Bldg., Norfolk VA 23502, no later 
than January 9th. Admission is 
$3.00, indoor flea market tables 
are $3.00, and tailgaters are 
$2.00. Talk-in on .28/.88 and 
.34/.94. For further information, 
contact the Richmond Amateur 
Telecommunications Society, 
PO Box 1070, Richmond VA 
23208. 

SHARON PA 
JAN 19 

The third 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 favorite 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 Portable 
Nine on Sunday. January 27, 
1980, at the Arlington Park Expo 
Center. Arlington Heights Race 
Track, Arlington Heights, Il-
linois. Doors will open at 8:00 
am sharp! 300 free flea market 
tables will be available, plus 100 
commercial booths. There will 
also be hourly door prizes. Tick-
ets are $3.00 at the door and 
$2.00 in advance. For informa-
tion, send an SASE to WCRA, 
Box QSL, 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 
School, Livonia, Michigan. 
There will be plenty of tables, 
door prizes, refreshments, and 
free parking available, plus re-
served table space of 12-foot 
minimum. Talk-in on 146.52. For 
further information, send an 

SASE to Neil Coffin WA8GWL. 
c/o Livonia Amateur Radio Club, 
PO Box 2111, Livonia MI 48150. 

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 
Masonic 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, with a $2.00 additional 
charge for ac electrical hook-
up. Talk-in on 146.28/.88 WOBXR 
repeater. Advance tickets can 
be purchased by writing to club 
treasurer Clarence Wilson 
WA00EW, 1357 W. 36th Street, 
Davenport IA 52806. 

LANCASTER PA 
FEB 24 

The Lancaster Hamfest will 
be held on February 24, 1980, at 
the Guernsey Pavilion, located 
at the intersection of Rtes. 30 
and 896, east of Lancaster, 
Pennsylvania. General admis-
sion is $3.00, except children 
and XYLs. Doors will open at 
8:00 am. All inside spaces are 
available by advance registra-
tion only and are $3.00 each for 
an 8-foot space, which includes 
a table. There will be free tail-
gating in a specified area out-
side, if the weather permits. 
There will be a two-hour Dutch 
Country tour by an advance reg-
istration of $4.00. Food will be 
served at the hamfest. Also, 
there are excellent restaurants 
and accommodations in the 
area. Talk-in on .01/.61. For in-
formation, write Sercom, Box 
6082, Rohrerstown PA 17603. 

STERLING IL 
MAR 9 

The Sterling-Rock Falls Ama-
teur Radio Society will hold its 
20th annual hamfest on Sun-
day, March 9, 1980, at the Ster-
ling High School field house, 
1608 4th Ave., Sterling, Illinois. 
Advance tickets are $1.50; door 
tickets are $2.00. Over $2,000 
worth of prizes will be given 
away. A large indoor flea market 
will be restricted to radio and 
electronic items only. There will 
be plenty of free parking, lots of 
bargains, and plenty of good 
food.  Talk-in  on  .2 5/.85 
(WR9AER). For tickets, write 
Don Van Sant WA9PBS, 1104 
5th Avenue, Rock Falls IL 61071. 

VERO BEACH FL 
MAR 15.16 

The Treasure Coast Hamfest 
will be held on March 15-16, 
1980, at the Vero Beach Com-
munity Center, Vero Beach, 
Florida. Featured will be prizes, 
drawings, and a QCWA lun-
cheon. Admission is $3.00 per 
family in advance; $3.50 at the 
door. Talk-in on 146.13/.73, 

146.04/.64, and 222.34/223.94. 
For information, write PO Box 
3088, Vero Beach FL 32960. 

FORT WALTON BEACH FL 
MAR 22-23 

The Playground 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 pm each 
day, at the Okaloosa County 
Shrine Fairgrounds, Fort 
Walton Beach, Florida. 

TIMONIUM MD 
MAR 30 

The Baltimore Amateur Radio 
Club will hold its greater Balti-
more Hamboree and Computer-
fest on March 30, 1980, at the 
Maryland 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 
commercial exhibits. Special 
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 the BARG re-
peaters,  146.0 7/.6 7 and 
146.34/.94. For additional infor-
mation, tickets, and space 
reservations, please write to 
Joseph A. Lochte, Jr., 2136 Pine 
Valley Drive, Timonium MD 
21093, or for a recorded mes-
sage, dial (301)-HAM-TALK. 

ST. CLAIR SHORES MI 
APR 13 

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.), St. Clair Shores. 
Michigan. 

ST. LOUIS MO 
MAY 24-25 

The ARRL Midwest and Cen-
tral Divisions will hold their 
amateur radio and computer 
hobbyist convention on May 
24-25, 1980, at the Cervantes 
Convention Center, St. Louis, 
Missouri. Featured will be 
prominent speakers, informa-
tion forums, equipment dis-
plays and demonstrations, and 
an indoor flea-market sale. Fri-
day night, May 23rd, will be 
"Amateur Radio Night" at 
Busch Memorial Stadium, 
where the St. 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, 
write to Gateway Amateur 
Radio Association, Inc., Box 68, 
Marissa IL 62257. 
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FAST SCAN ATV 
WHY GET ON FAST SCAN ATV? 

• You can send broadcast quality video of home movies, video 
tapes, computer games, etc, at a cost that is less than sloscan 

• Really improves public service communications for parades, 
RACES, CAP searches, weather watch, etc. 

• DX is about the same as 2 meter simplex — 15 to 100 miles. 

ALL IN ONE BOX 
TC-1 Transmitter/Cony 
Plug in camera, ant, mic and you are 
on the air    $399 ppd 

HITACHI HV-62 TV CAMERA 
High  performance  closed  circuit 
camera just right for atv  with lens 
  $239 ppd 

PUT YOUR OWN SYSTEM TOGETHER 

TVC-113 CONVERTER  tunes 420 
mhz down to ch 2 or 3 .. $49.50 ppd 
TXA5 EXCITER   $69 ppd 

PA5 10 WATT LINEAR .   $79 ppd 

F MA5 Audio Subcarrier . $24.50 ppd 

SEND FOR OUR CATALOG, WE HAVE IT ALL 
Modules for the builder, complete units for the operator antennas 
color cameras, repeaters, preamps, linear:, video ider and clock, 
and more. 19 years in ATV. 

Call 213-447-4565 5-6 pm 

P.C. ELECTRONICS 
Maryann  2522 PAXSON 
WBSYSS  ARCADIA, CA 91006 

Tom 

W6OFIG 

Ham Help 
We are interested in contact-

ing amateurs who are Oral 
Roberts Partners. 
Amateur Radio Outreach Club 

Oral Roberts University 
Box 2564 

Tulsa OK 74171 

I am in need of schematics, 
operation manuals, service 
manuals, etc., for a Knight T-60 
transmitter and a Lafayette 
99-2501 vfo. I would also like to 

irofc 110 
irf c„ 1.1 

If you have a 
serious problem 

with a ham firm, send 
them a letter with all 

the facts in detail, plain-
ly and simply. ... and 
send a copy to Wayne 
Green W2NSD/1, c/o 73 

MAGAZINE. 73 protects its 
readers more than any other 

magazine. 

find an Eico 722 vfo and an Eico 
730 modulator, preferably with 
documentation. 

Peter A. Bergman KAOCRX 
114 NW 6th Street 

Rochester MN 55901 

Anyone not wanting to keep 
the postage stamps from DX 
QSL envelopes can send them 

M r-a 

BELDEN 0 
Part 

Number 

9888 
39c/ft 

8214 
25c/ft. 

8237 
21c/ft 

8267 
25c/ft 

8448 
16elft 

=  9405 
26c/ft 

MHz 

50 
100 
200 
300 
400 

50 
100 
200 
300 
400 

100 
200 
400 
900 

100 
200 
400 
900 

dbi  dbr 
100 15.  100 m 

12 
18 
2.6 
3.3 
38 

1.2 
18 
2.6 
3.3 
3.8 

20 
3.0 
47 
78 

20 
30 
47 
78 

39 
59 
85 
108 
12 5 

39 
5.9 
85 
108 
125 

66 
98 
154 
256 

66 
98 
154 
25 6 

No ol Cond — 8 
AVVG (in mm) — 6-22. (700). 1.761. 
2.18. (1600)11 19 ) 

No. of Cond. — 8 
AWG  mm) — 2-16. (26x30). 11.521. 
6-18. (16 •30 ).11•11 

MADISON (••••• M35 

ELECTRONICS SUPPLY, INC. 
1508 McKINNEY • HOUSTON, TEXAS 77002 

713/658-0268 

along for a private collection my 
son and I are starting. 

Joseph R. Kovac W3IVG 
705 W. 12th Street 
Hazleton PA 18201 

I need a schematic and/or op-
erating manual for a Utica 650 
6-meter transceiver and a sche-
matic for a Utica V650 vfo. I will 
pay a reasonable price or can 
copy and return if necessary. 

John W. Daugherty WB8DEG 
7500 N. Oliver 

Tucson AZ 85704 

I'm looking for a Heathkit 
HW-20 2-meter AM transceiver 
(the Pawnee) in working condi-
tion. 

Al Gordon 
1726 Spreckels Lane 

Redondo Beach CA 90278 

I would like to contact 
amateurs in the Chicago area 
who are experimenting with 
MDS microwave TV 

Steve Martin WA9MOF 
178 Trailwood Lane 
Northbrook IL 60062 

Radio equipment 
not included 

Floor Space: 39" Wide 30" Deep 

4384 KEYSTONE 

... at last... 
your shack organized! 

A beautiful piece of furniture — your XYL will love it! 

$149.95 S-F RADIO DESK 
Deluxe-Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 

FINISHES: Walnut or Teak Stain. 
Also available in Unfinished Birch, $134.95 

Additional Information on Request. 

Checks. Money Orders, BankAmericard 
and Master Charge Accepted. 

F.O.B. Culver City. (In Calif. Add 6% Sales Tax.) 

S-F AMATEUR RADIO SERVICES 
AVENUE • CULVER CITY, CALIF 90230 — PHONE (213) 837-4 Q t 

.-'S33 
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Corrections 
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 crystal frequency in Fig. 
should be 5455 kHz. 

The "5" or "9" switch posi-
tion indications in Fig. 3 should 
read "9" or"4". 
The reset line for the 7490 is 

missing in Fig. 3 and should 
connect to pins 2 and 3 of the 
7490. Pin 3 should not be 
grounded. 
Si and S2 are push-button 

switches. 
I would suggest using 74LS 

components in the counter 
since they should substantially 
reduce power and heat. 

I have had many requests for 
circuit boards, but unfortu-
nately they are not available at 
this time. Also, my address has 
changed since the article was 
published. 

Richard C. Jaeger K410J 
727 McKinley Avenue 

Auburn AL 36830 

J. C. Pinckney WB2VNM has 
pointed out a mistake in my arti-

cle ("Experimenter's Corner: 
The MM5369N") which ap-
peared in the September issue. 
In the article, I stated that 
3.579545 MHz divided through 
three MM5369Ns gives you 1 Hz 
every 1.88 years. Joe is correct 
in pointing 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. 

Charles B. Patten 
Andrews AFB MD 

New Products 
from page 34 

requencies (± 75 Hz). A minor 
annoyance here is that these 
two controls do not possess a 
detent or click-stop to indicate 
when they are in the neutral 
position. Both controls are 
always active and cannot be 
switched off. 
Instead of the usual rf gain 

pot, the Astro 150 has an i-f gain 
control. When receiving strong 
signals, reducing the i-f gain 
eliminates much of the normal 
background noise. The proper 
use of this control can substan-
tially reduce the fatigue that 
sets in after several hours of 
listening. 

The front-panel meter does 
double duty as a conventional 
S-meter and as a power output 
meter. In the transmit mode, it 
functions as a peak-reading 
wattmeter. It is accurately 
calibrated at the factory. 

There are a host of other con-
trols and adjustments which are 
accessed either through small 
holes in the transceiver's side 
panels or by removing the top 
and bottom covers. There are 
separate adjustments for VOX 
and CW delay (when semi-
break-in is used), VOX gain, 
VOX antitrip, sidetone level, 
S-meter calibration, AGC 
threshold, and microphone 
scan rate. 

On the Air 
Getting the Astro 150 out of 

the box and on the air is a five-
minute job. It's simply a matter 
of plugging in the power supply, 
speaker, and mic cables, at-
taching the antenna of your 
choice, and flipping on the 
power supply and transceiver 
power switches. 
When you first apply power, 

the speaker is quiet for 10-15 
seconds, while the PLLs lock 
on. The frequency display 
places a decimal point after 
each digit while this is going on 
so you'll know what's happen-
ing. When the decimal points 
blink off, the speaker springs to 

life, and you're set to go. 
It took me a couple of days to 

evolve my own favorite tech-
nique for using the 150's tuning 
controls. A Swan representative 
told me that others have come 
to the same conclusions I did. I 
found the VRS knob best suited 
for fairly large excursions 
across a band, say 25 or more 
kHz. Then, when I was in the 
vicinity of my desired frequen-
cy, I switched to the push-
buttons atop the microphone. 
At first, this might sound like an 
unwieldy method of tuning, but 
it becomes quite natural once 
you've done it a few times. The 
push-buttons make it easy to 
tune up and down from your 
chosen spot while leaning back 
in your operating chair —a sort 
of remote control. 
Dozens of contacts on every 

band produced many good com-
ments about the audio quality 
of the rig. Iran most of the time 
without a linear amplifier and 
had no problem making plenty 
of DX contacts. 
I had never used full break-in 

before checking out the 150. For 
most operation, I'll probably 
stick with the more familiar 
semi-break-in. When using 
QSK, one hears what's hap-
pening on the frequency be-
tween each dit and dah. Thus, 
it's possible to hear ORM while 
you are still transmitting and to 
cut your transmission short, in 
order to avoid competing with 
the ORM. Of course, experi-
enced traffic handlers often 
find QSK a must. When both the 
sending and receiving stations 
are so equipped, the receiver 
can immediately interrupt the 
sender if he misses a portion 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. 

The PSU-5 Power Supply/Speak-
er is $179.95. The rig is worlds 
apart from the majority of trans-
ceivers available today, both on 
the outside and on the inside. 
Swan has taken a very different 
approach to transceiver design, 
starting from square one to pro-
duce a radio that takes full ad-
vantage of modern digital tech-
nology. The only allegiance to 
the past would seem to be the 
single conversion receiver, 
something Swan has long fa-
vored. 
If you would rather operate 

than twiddle with a lot of knobs, 
and you want to go with thor-
oughly modern technology, the 
Astro 150 is an awfully attrac-
tive value. For further informa-
tion, contact Swan Electronics, 
305 Airport Road, Oceanside CA 
92054; (714)-757-7525. Reader 
Service number S44. 

Jeff DeTray WB8BTH 
Assistant Publisher 

THE WILSON SYSTEMS, INC., 
SYSTEM 33 TRIBANDER 
Until now, the antenna farm 

at my 0TH consisted of a mono-
band yagi for 20 meters on a 
Rohn BX-32 tower and a Wilson 
WV-1 vertical roof-mounted on 
the roof of the garage. Both an-
tennas have performed well for 
both CW and SSB operation, 
but with the increase in sunspot 
activity, it has been my desire to 
replace the monobander with a 
good triband yagi beam. Lot 
size and tower limitations have 
precluded erection of the larger 
"DX" tribanders, so it was decid-
ed to investigate the three-ele-
ment variety of beams. 
Consulting with other ama-

teurs who own tribanders and 
comparing the published swr 
curves of the various man-
ufacturers, I finally opted for the 
Wilson Systems, Inc., System 
33 (formerly System Three). 
After having purchased a Wil-
son WV-1 four-band vertical, I 
have come to accept that 
Wilson's swr curves were not 
only the most desirable, but 
also the most believable. 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 of the 

10-, 15-, and 20-meter bands. 

Mechanical Construction and 
Assembly 
Like the WV-1 vertical, the 

System 33 is well constructed 
mechanically. The boom is 14' 
4" long, 2" in diameter, and 
comes in three sections which 
fit together and are held in place 
with heavy-duty zinc-plated 
muffler clamps. From the con-
sumer's point of view, the three-
piece boom is a blessing; it al-
lows for a compact shipping 
carton which can be reasonably 
handled by UPS (truck ship-
ments of other 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-
dition of a bolt or heavy sheet-
metal screw at the junction of 
each boom section be made. 
This should be done in order to 
keep the boom from twisting in 
heavy winds, as the muffler 
clamp U-bolts are not threaded 
far enough to snug the sections 
together adequately. The center 
section of the boom which 
clamps to the mast is double-
wall aluminum tubing and a 
striking example of Wilson's 
mechanical overkill. The boom 
is attached to the mast (not sup-
plied) with a 1/4 "-thick aluminum 
plate and 8 heavy muffler 
clamps. 

Unlike other moderately-
priced beams, the System 33's 
elements are heavy-duty, taper-
ing from 11/4" where the ele-
ments meet the boom to We at 
the ends. The dual-section traps 
are affixed to the elements at 
approximately 32 inches from 
the ends of the elements. De-
spite their large size, there is 
very little droop to the elements. 
Each trap is clearly identified 
with a sticker which indicates 
director, driven element, or re-
flector and has an arrow to indi-
cate the direction toward the 
boom (little chance for error 
here). The director and reflector 
are attached to the boom with a 
unique  one-piece extruded 
aluminum clamp which fits 
around the boom. When the 
clamp is tightened, equal pres-
sure is applied in all directions 
around the boom so that boom 
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20 Meters  15 Meters 
MHz  swr  MHz  swr 
14.025 1.3:1  21.025  1:1 
14.100 1.1:1  21.100 1.1:1 
14.200 1.1:1  21.275 1.3:1 
14.250 1.3:1  21.350 1.3:1 
14.300 1.5:1  21.445 1.4:1 

10 Meters 
MHz  swr 
28.025 1.1:1 
28.500 1.9:1 
28.600 2.1:1 

Table 1. Swr readings for the System 33 adjusted for the CW por-
tion of the bands. 

Band (MHz) 
Maximum power input 
Gain (dBd) 
Vswr at resonance 
Impedance 
FIB ratio 
Boom (o.d. x length) 
No. of elements 
Longest element 
Turning radius 
Maximum mast diameter 
Surface area 
Wind loading at 80 mph 
Assembled weight (approx.) 
Shipping weight (approx.) 
Maximum wind survival 

14, 21, & 28 
legal limit 
8 dB 
1.3:1 
50 Ohms 
20 dB 
2" x 144" 
3 
274" 
15'9" 
2" o.d. 
5.7 sq. ft. 
114 lbs. 
37 lbs. 
42 lbs. 
100 mph 

Table 2. Manufacturer's specifications. 

flattening does not occur. The 
clamp which holds the split-
dipole driven element in place is 
similar to the clamps used on 
other popular beams and seems 
more than adequate mechani-
cally and electrically. 
Element sections are joined 

by one-piece aluminum clamps 
which provide for good electri-
cal bonding and effective me-
chanical holding ability be-
cause the element sections will 
dimple slightly when tightened. 
The dimples will prevent ele-
ment sections from sliding out 
of place. 
The antenna is fed at the 

center of the split-dipole driven 
element with 50-Ohm coaxial 
cable such as RG-8/U, and there 
are no matching sections to ad-
just or stubs to tune. Reso-
nance is set by adjusting 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 ratio) may be used if one 
wishes, but it is not necessary. 

Electrical Characteristics 
A definite advantage of the 

System 33 over other triband 

beams is the broadband re-
sponse of 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 primary interest is CW 
and the lower portion of the 
phone band for DX purposes, so 
the antenna was adjusted for 
the CW setting. Table 1 il-
lustrates the swr response for 
the System 33 at 33' above 
ground. With regard to swr, the 
results obtained were better 
than the data published by the 
manufacturer. See Table 1. 
Although it has not been tried 

at my 0TH, I believe that the re-
sponse values listed in Table 1 
could be improved by shorten-
ing the dimension of the adjust-
able part of each element by 
about 1 to 2 inches less than the 
CW setting. Despite the some-
what high swr on ten-meter 
phone, it appears that the beam 
is more broadbanded 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 

New Bearcar 300 Service Search. 

gratifying. With regard to for-
ward gain, results indicate that 
gain is at, or near, the published 
8-dB value. The subjective dif-
ference between the System 33 
and my three-element mono-
bander for 20 meters is minimal. 
The front-to-side ratio is excel-
lent, with a clear null 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 of 
front-to-back ratio. The front-to-
back ratio is at least as good as 
other triband beams, though. 
All things being considered, I 

can highly recommend the 
Wilson System 33 for its 
superior mechanical construc-
tion, the ease with which it can 
be assembled, 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; 
toll-free order number is 1-(800)-
634-6898. Reader Service num-
ber W33. 

Lawrence W. Stark K9ARZ 
Saint Charles IL 

NEW BEARCAT SCANNER 
HAS OVER 2.000 

FREQUENCIES IN MEMORY 
The development of a new 

scanning monitor radio with 
over 2,000 pre-programmed fre-
quencies, plus 50 user-program-
mable channels, has been an-
nounced by Electra Company. 
Named the "Bearcat• 300 Ser-
vice Search," the new radio fea-
tures the convenience and sim-
plicity of advanced pro-
grammed scanner technology. 
By pushing a single button, the 
radio will search the actively as-
signed frequencies for the ser-
vice selected. This feature com-
pletely eliminates the need to 
know in advance the frequen-
cies for the most-listened-to 
services. The Service Search 
has 11 different services: police, 
fire, marine, "ham," mobile 
phone, emergency, govern-
ment, forestry, business, 
ground transportation, and 
even air-to-ground aircraft chan-
nels. In all, there are 2,138 fre-
quencies 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 flexibility of a user-
programmable memory. The fre-
quencies for up to 50 channels 
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, including the AM 
aircraft band. Lockout, scan de-
lay, and automatic activation of 
accessories (such as an alarm) 
can also be individually entered 
for each of the 50 channels. Ar-

ranged in banks, these chan-
nels can be activated or locked 
out in groups of 10 with a single 
push-button. Many other op-
erating features are also in-
cluded in this deluxe radio, in-
cluding -search" between op-
erator selected frequency 
limits, hold and resume con-
trols, direct channel access 
without the need to "step 
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/dim control, offers excel-
lent readability under all light-
ing conditions. It not only dis-
plays the frequency being re-
ceived, but also automatically 
shows accurate digital time 
when the radio is switched off. 
(If desired, the time can also be 
viewed when the radio is receiv-
ing calls by simply pushing the 
"time" button.) The radio 
measures 12 1/4 " wide by 37/8" 
high by 7'' 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 combining com-
plex technology with simplicity 
of operation. Complete details 
are available from Bearcat 
scanner suppliers or by writing 
directly to Electra Company, PO 
Box 29243, 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 All-Bander receiv-
ing upconverter, which I pur-
chased for use with my two 
fixed-station 2-meter multi-
mode transceivers. 
The AB-144 is a novel fre-

quency-range extending device 
that should be of interest 
to amateurs who would like to 
expand the coverage of their 
VHF set. The Clegg unit con-
verts your present ham-bands-
only transceiver to a continu-
ous-coverage receiver that 
spans the spectrum from LF 
(100 kHz) to 30 MHz with no 
gaps. Because it works ahead 
of the set's rf and i-f stages, it 
covers this frequency range 
with sensitivity, selectivity, tun-
ing rate, calibration accuracy, 
and mode selection (SSB, AM, 
CW, etc.) essentially as estab-
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Band  Tuning Range 
1  0.1-4 MHz 
2  3.0-7 MHz 
3  7.0-11 MHz 
4  11.0-15 MHz 
5  14.0-18 MHz 
6  18.0-22 MHz 
7  22.0-27 MHz 
8  26.0-30 MHz 

Table 1. Tuning ranges. 

lished 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-144 to me by UPS when I 
placed my order this summer. 
Upon unpacking the 2-lb. unit 
(which came in a securely 
wrapped and padded box), a 
quick scan of the 3-page operat-
ing manual provided all the in-
struction needed to connect the 
upconverter to my Yaesu FT-
221R transceiver. 
A 110-volt, 100-mA, plug-in, 

ac-adapter-type power supply is 
furnished, and it's 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 RG-58 cable ter-
minated in PL-259 connectors 
(user-supplied). 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 antenna/receiver 
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 transceiv-
er to prevent the accidental 
pumping of 2-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 
either 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-221R 
down to 100 kHz, making the 
purchase of a high-quality all-
band communications receiver 
of marginal value, especially 
considering the relatively low 
cost of the Clegg upconverter 
($129.95) and the high cost of 
top-quality receivers in today's 
market. 
Specifically, the specs call 

for 0.3 microvolt sensitivity (on 
SSB and CVV) and a ± 3 kHz( ± 1 
kHz typical) frequency calibra-

tion accuracy. Selectivity is 
equal to that of the transceiver 
with which it is used. While I did 
not measure the sensitivity, it 
seemed to be at least equal to 
my Tempo 2020 on the ham 
bands and my Yaesu FRG-7 
over the full range of 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-221R, 
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 primari-
ly 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 reception. 
AM reception results were 
marginal because the FT-
221R's i-f filters are designed for 
SSB, having a too narrow 
2.4-kHz bandwidth. The narrow 
AM selectivity results in some 
distortion, bassiness, and low 
audio recovery on received sig-
nals. While AM reception 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-
tend to use the AB-144 with your 
present VHF gear, you may 
want 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 seg-
ments are upconverted 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 circuits; the conver-
sion process is worked upwards 
from there. For example, to 
receive a BC-band station at 
1060 kHz, set the bandswitch 
on the AB-144 to band 1 (.1-4 
MHz) and tune the transceiver 

Clegg's AB-144 All-Bander. 

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 tuning ranges are 
shown in Table 1. 
I also tried out the AB-144 

with my KLM 2700 transceiver, 
which has both a vfo (with an 
analog display) and a digital 
readout controlled by a 3-knob 
digital synthesizer. I found the 
analog display easy to work 
with on this set, especially 
since the 2-meter band was split 
into four 1-MHz ranges which 
coincided nicely with the up-
converter. But the digital syn-
thesizer—with its 3-knob tuning 
divided into 1-MHz, 100-kHz, 
and 10-kHz frequency incre-
ments and its resultant inability 
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 BC-band DX-
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-kHz intervals with 
ease. 
SSB and CW reception was 

good on the KLM 2700, about 
the same as on the FT-221R, 
and AM was a little better on 
this rig. (Some transceiver 
manufacturers 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 signal quality. The 
modification they suggest for 
the 2700 involves only two com-
ponents, a resistor and a capac-
itor. I 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, TS-700, and IC-211, 
in addition to the two transceiv-
ers with which I used my unit. 
What was inside the attrac-

tive 51/4" x 21/2" x 6" Ten-Tec-
style enclosure? The instruc-
tion 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-
tangular circuit board holding a 
10-transistor circuit, 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 repairs 
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-144, I found workman-
ship to be good throughout. 
Is it worth it? Yes, especially 

when compared with the alter-
natives of buying a separate 
general-coverage receiver or 
another of the recently-
introduced upconverters de-
signed to capture this wide-
open market. I was impressed 
by the Clegg unit's very few 
birdies and images, its good 
calibration accuracy and reset-
tability, and its reasonably con-
sistent performance over each 
band and from band to band. 
You do have to be careful with 
overload, however. Cross-
modulation is not as much of a 
problem (though there was a 
trace on some close-by BC sta-
tions), but overloading the 
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, espcially on SSB 
and AM, for best results. Also, I 
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found that the external ac 
adapter power supply furnished 
with the AB-144 produced a 
small amount of hum on 
stronger signals: hooking into 
the transceiver's dc supply 
cured the problem. Too, I would 
recommend that Clegg add a 
small LED indicator to let you 
know that the unit is on; unless 
you're hooked into your set's 
power supply, it's easy to forget 
to turn off the upconverter when 
you turn off your rig. 
Finally, you need to be 

careful not to zap the converter 
with a healthy dose of rf from 
your set, as I've indicated. In-
stalling a coax switch at your 
transceiver's output connector 
will allow you to conveniently 
switch from converter to normal 
transceiver operation. A coax 
relay could also be used, but 
that would require going inside 
the AB-144 to arrange switch-
ing. 
All in all, the Clegg people 

have produced a handy, useful 
accessory to be used with the 
thousands of all-mode VHF 
transceivers in operation today. 
I should also mention that 
Clegg has now introduced a 
similar upconverter, known as 
the MD-28-9, which transforms 
your ham-bands-only HF trans-
ceiver or receiver to a wide-
range 100-kHz-to-18-MHz unit. 
With this unit, the received 
signals are heterodyned to the 
10-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 

newcomer who entered the hob-
by from CB radio and who in-
vested first in a 2-meter rig, 
rather than a shortwave set. 
Besides providing a good aux-
iliary receiver for my shack, the 
Clegg unit will be a welcome ad-
dition on my vacation trips tg 
enable me to monitor HF with 
the 2-meter rig. Clegg Com-
munications Corp., 1911 Old 
Homestead Lane, Greenfield In-
dustrial Park East, Lancaster 
PA  17601; (71 7)-299-7221. 
Reader Service number C3. 

Karl T. Thurber, Jr. W8FX/4 
Ft. Walton Beach FL 

RADIO SHACK 
CORDLESS TELEPHONE 
Now available from Radio 

Shack is the DuoFone ET-300 
Cordless Push-button Tele-
phone with an operating range 
of up to 300 feet from the base 
unit. It has a universal dial sys-
tem for compatibility with both 
electronic push-button and me-
chanical dial telephone sys-
tems. 
The ET-300 can be installed 

simply by plugging the base/re-
charger into a 120 V ac outlet 
and a modular phone jack—no 
other wiring is required. 
A special feature of the 

phone is Auto-Redial, for one-
button redialing of the last num-
ber called if it was busy or did 
not answer. A call push-button 
lets you signal the 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. 
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DELUXE MESSAGE MEMORY NEVER 

Trac's TE284 Deluxe Message Memory Keyer. 

The base/recharger is 85/8" x 
71/8" x 21/4 " and includes a built-
in modular jack for your regular 
phone. The handset is 21/2 " x 
6 1/4 " x 1 ". 
For further information, con-

tact Radio Shack, 1300 One 
Tandy Center, Fort Worth TX 
76102. 

TRAC DELUXE MESSAGE 
MEMORY KEYER 

Trac Electronics, Inc., has in-
troduced a new, completely 
CMOS. state-of-the-art, Deluxe 
Message Memory Keyer, the 
Model TE284. Containing all 
CMOS integrated circuitry, the 
Deluxe Message Memory Keyer 
contains three choices of mes-
sage storage: two-message ca-
pacity (50 characters each), 
four-message capacity (25 char-
acters each), or one 50-charac-
ter message and two 25-charac-
ter messages. The keyer can 
record at any speed and the 
message can be replayed at any 
speed. A memory operating 
LED tells when the keyer is in 
the memory function. The three 
choices of memory operation 
make the Model TE284 ideal for 
both daily OSOs and contests. 
In addition to the 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 sidetone 
with speaker. The Model TE284 
keys both negative- and posi-

tive-keyed rigs. Trac Electron-
ics, Inc., 1106 Rand Building, 
Buffalo NY 14203. Reader Ser-
vice number T18. 

ICM INTRODUCES NEW 
GROUND STATION SATELLITE 

RECEIVER 
A new low-cost satellite re-

ceiver, covering all channels 
3.7-4 GHz, is now being manu-
factured by International Crys-
tal Mfg. Co., Inc., Oklahoma 
City. 
The TV 4200 receiver is fully 

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 Crystal 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-
volt-operated rapid chargers for 
amateur and commercial use. 
Available exclusively through 
Debco Electronics, the rapid 
charger units are equipped with 
a cigarette lighter plug on the in-

Radio Shack's ET-300 Cordless Telephone. ICM's satellite receiver. 
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Debco's Rapid Mobile Charger. 

put side and an appropriate 
charging plug on the output 
side. Models are currently 
available for the Tempo S-1, 
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. Furthermore, it 
will not damage batteries if left 
connected for prolonged peri-
ods of time, due to automatic 
shut-off circuitry. 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 
transmitter and receiver mod-
ules, Hamtronics, Inc., has an-
nounced a new UHF FM Exciter 
Kit. The model 145.0 is rated at 1 
Watt for continuous duty, which 
makes it an ideal unit for 
repeater and control link ser-
vice. 
Features include low-imped-

ance dynamic mic and receiver 
audio inputs; crisp, clear 
modulation; low spurious out-
put; and built-in test points for 
easy alignment. The unit is de-
signed on a 3" x 51/4" PC board 
and uses both individual coil 
shields and compartmental 
shielding. Double-tuned circuits 
are used for low spurious out-
put, and decoupling uses ferrite 
beads and resonant bypasses 
for stability. 
For further information, con-

tact Hamtronics, Inc., 65F Moul 
Rd., Hilton NY 14468; (716)-392-
9430. Reader Service number 
H16. 

NEW KEYER USES 
OPTOISOLATORS 

An advanced-design elec-
tronic keyer employing optoiso-
lators for key isolation has been 
introduced by Curtis Electro 
Devices, Inc. Based on the pop-
ular 8044 single-chip circuit, the 
EK-480M features a direct meter 
readout of code speed in wpm. 
Measuring only 7" x 41/2" x 21/2", 
the unit features dot and dash 

The EK-480M keyer from Curtis Electro Devices. 

memories, iambic or standard 
mode operation, internal 117 V 
ac or battery supply, internal 
sidetone and speaker, front-
panel volume, pitch, weight, and 
speed controls, and an acces-
sory socket for soon-to-be-an-
nounced message memory, In-
structo-Keyer, and keyboard 
keyer add-on units. The unit will 
key ± 300 V dc at up to 200 mA. 
For additional information, 

contact Curtis Electro Devices, 
Inc., Box 4090, Mountain View 
CA 94040; (415)-494-7223. Read-
er Service number C90. 

THE ISOPOLETm CONT. 
We should have noted in our 

October issue (p. 167) that 
AEA's new ISOPOLETm is in-
deed a VHF an'enna. Versions 
are available f r 2m and 220 
MHz. 

Hamtronics' UHF FM Exciter. 

Ham Help 
I have recently come into 

possession of an Elmac receiv-
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 will 
appreciate any help and will 
happily reimburse copying and 
postage costs involved. Thank 
you. 

Paul Uhlig KOMD 
1342 Estate Ct. 

Wichita KS 67208 

I have an xtal XCB-4 AM CB 
radio and I would like to convert 

it to 10 meters. Has anyone 
made this conversion? Can any-
body help? 

John S. Lee KA4EPR 
17401 N.W. 20th Ave. 

Miami FL 33055 

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 parts, wire, 
coax, old repairable transmit-
ters or receivers, etc. We will 
gladly reimburse postage or 
shipping. 

Jerry Reeves WD5IMA 
Carthage High School 

PO Drawer D 
Carthage TX 75633 

I am in need of a circuit 
diagram and manual for an 
Allied A-2515 receiver. I would 
certainly pay any copying costs, 
and it will help a future ham get 
on the air. 

Robert Napoli K2LGO 
Box 158 

Riverhead NY 11901 

The Wells High School Ama-
teur Radio Club is a new orga-
nization 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 fund 
and working on a vocational 
education grant application, 
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 

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 find out about 
the existence of any Bible study 
nets or round tables to help my 
study of the word of God. Thank 
you. 

Gary L. Anderson WBOGWP 
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-6000. 

A. Ustal WB4TRJ 
180 Arlington Rd. 

West Palm Beach FL 33405 
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DX 
from page 30 

quency, that is, on the frequen-
cy of his last station worked. 
Either a remote vfo on your 
transceiver, RIT (receiver in-
cremental tuning), or a separate 
transmitter and receiver is re-
quired. Any of these setups will 
accomplish the goal. 
First, tune in the DX operator 

and listen while he works one or 
two stations, to establish in 
your 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 DX turns 
it over to someone, find that 
someone and put your signal 
just slightly off his frequen-
cy—off a matter of Hertz, not 
kilohertz! 

That's all there is to it. When 
you call, your signal should be 
right where the DX station's 
receiver is tuned, and he will 
hear you without touching his 
receiver tuning knob. If the DX 
operator is getting calls by 
carefully listening for "tail-
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 DX. A very 
skilled operator can pick out 
parts of callsigns from tail-
enders and can keep a string go-
ing without ever saying "QRZ?" 
or whatever. Mostly, however, 
tail-ending degenerates into a 
mob scene. Never use the tech-
nique unless the DX 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, exchange 
reports, and tune away looking 
for more rare QS0s, while the 
same pileup goes on and on. 
There's something more train-
ing classes should teach: It's 
called using your head. Put 
yourself in the shoes of the DX 
station you want to work. Think 
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 time to talk 

about our lowest frequency 
band, since the winter months 
are to 160 as the summer 
months are to sporadic "E" skip 
on VHF. Many modern rigs 

cover 1.8 MHz, and the amateur 
magazines have had their share 
of tips the last couple of 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! 
Many have become in-

terested in 160 since the 
hundred-country 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 offer a 160 endorse-
ment to DXCC. By 1979, several 
have made this 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 which to 
gravitate for more thrills. 
DX on 160 is found primarily 

in the "window," 1825-1830. Do 
not transmit in this segment 
unless you are outside of the US 
and Canada. The DX will specify 
a listening frequency around 
the bottom edge of the band. 
1800-1805. Pacific island sta-
tions such as Hawaii will 
transmit near the top edge of 
the band, as will JA stations. 
Send an SASE to the ARRL and 
ask for their special chart of 
160-meter allocations, which in-
cludes information on how 
much power you can use at 
various times of day and night 
in different regions of the US. 
Six-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; PY1RO, mentioned 
in this column last July. was the 
first station outside North 
America to accomplish the feat. 
Herb KV4FZ has also confirmed 
100 countries on six different 
bands, 160-10 meters. 
A nice letter came from Cliff 

Sides KX6SC, who, along with 
Ed Williams KX6SA, has been 
keeping the Kwajalein Atoll ac-
tive. They have been on 6 
meters. with consistent open-
ings to Japan. Hawaii (2000 
miles NE of KX6). Guam, the 
Solomon Islands. Papua-New 
Guinea, and Jordan. Some 
openings to Australia and New 
Zealand have also occurred. 
Their best time on 50 MHz. 

where they hang out around 
50.110, has been 0900 to 1200 
UTC. If you can hear KH6 sta-
tions this winter, you may work 

a real rare one if the skip runs to 
KX6. 
Here's how Cliff summarizes 

the low-band openings: 
10 Meters: Open from Kwa-

jalein  sunrise to sunset 
(1800-0600 UTC); Europe comes 
in first, followed by stateside 
and VK, then Japan at night be-
tween 0600 and sunrise. 
/5 Meters: Open sunup to 

sundown. very similar to 10. 
20 Meters: Best openings to 

the 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 
slightly later. East-coast US sta-
tions have the best shot at this 
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 MR 
(yes, the same one mentioned in 
Novice Corner) started out by 
having their plane delayed 24 
hours. They finally arrived on 
Cocos Island (about 1500 miles 
from their homes on Diego Gar-
cia) and fired up at 0830 UTC on 
the 18th. 
Their next problem was dead 

bands. Our active sun, responsi-
ble for the excellent propaga-
tion on the bands these days, 
greeted the Cocos group with 
the residual effects of a solar 
flare. The bands came back to 
life a little toward the end of 
their two-day stay, but working 
them from stateside, for exam-
ple. was no picnic. 
In 30 hours, the trio did 

manage some 2200 contacts, 
almost all on 15 and 20 meters. 
For those who missed this one, 
there's good news: VQ9JJ and 
VQ9TR are talking about going 
back early in 1980, with 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. KOSVW 
provided a report on one, which 
signed ZK1AM. Other operators 
were WO WP, KOEVE, and 
ZK1DR; they made 15.000 con-
tacts on 80-10 meters. WOWP is 
handling OSLs, which were sup-
plied by Collins Radio. 
ZK1AM was on the air August 

18-25, using a pair of IC-701s, an 
FTDX-400, and loaned TH3 Hy-
Gain beams and DenTron ampli-
fiers. Expenses for 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 Towle KOSVW, 214 N. 34th 
Avenue East, Duluth MN 55804. 
September's Hurricane David 

devastated the island of 

Dominica in the Caribbean. 
David wiped out all communica-
tions there except for amateur 
radio. J7DAY was all alone for 
the first few days and provided 
all government-to-government 
communications for relief op-
erations. 
J7DAY was joined by KP2A 

(American Virgin Islands) and 
WODX. They set up at a Red 
Cross headquarters first as 
KP2A/J7 and then as J73A. 
W4UY joined them later. As 
things got in order, J73A was 
able to do some casual op-
erating; if you worked them and 
would like the special QSL card, 
send yours with an SASE to 
K2TJ. 
As you read this, the Indian 

Ocean-Africa expedition by 
N2KK, K5CO, and N5AU should 
be in full swing. Their itinerary 
includes 3B7 and 3B9, Glorioso 
and Juan de Nova, and then 
Mayotte  and 5R8 (Malagasy 
Republic). After that, N2KK 
hopes to get into Somalia (60) 
solo. 
Dave N2KK is a professional 

photographer who has traveled 
extensively throughout the 
world (to more than 100 
countries). He will be taking 
many photos during the expedi-
tion and will undoubtedly be 
prepared for the "convention 
circuit" upon his return. 
If you worked KP4AM/D 

(Desecheo) last spring, you 
might want to send your QSL 
now to David Novoa KP4AM, PO 
Box 50073. Levittown PR 00950. 
VE3FXT should be operating 

from Thailand by now, after get-
ting in some air time from 
HS4AMA while awaiting his 
own callsign. Also active from 
there, of course, is Fred Laun 
HS1ABD. Fred listens for state-
side and Canada on 3517 at 
1130 daily. 
The December issue of CQ 

magazine, a publication which 
has been quite DX-oriented over 
the years, is the first under the 
new management of K2MGA, 
K2EEK, and W2LZX. Among 
other things. CO has sponsored 
the Worldwide DX Contest, the 
WPX (prefix) contest, and a 
160-meter contest, not to men-
tion an awards program, in-
cluding  the USA-CA (US 
counties) award. It is expected 
that CQ's emphasis will con-
tinue mostly unchanged, at 
least for the time being. 

With the 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 work he has 
done with the column during the 
past year! 
Most of the information for 

this column came from The DX 
Bulletin (Vernon CT 06066). 
Thanks. 
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Looking West  
from page 18 

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 fear-
less. It will also become more 
sophisticated in the "art" of 
raising hell via radio tech-
nology. 
Please realize that 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 of 
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 targets. 
What targets might these be? 

What with scanners in abun-
dance, targets are very easy to 
find. What about mobile radio 
services, taxis, fire, police. etc.? 
I can imagine thinking like the 
following: 
"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 
fake LAPD into another Watts 
riot!" Or, "Let'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 already know how 
to put a synthesized 2m trans-
ceiver well outside its design 
band limits. They know the fre-
quencies that many services 
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 feel it would take quite a 
while to nail someone who is 
doing the things I project above. 
Meanwhile, the FCC receives a 
tremendous black eye, and 
society will pay a large 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. Result: 
•People hospitalized. 
•Houses burned. 
•Innocent 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: 

•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 with the 
clean-up). 
•Cooperation from those of 
us hams who have devel-
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 fear 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 language" 
while operating on the two-
meter amateur band. Allegedly 
using the callsign W6JAM, 
Lookholder spent many hours 
making life miserable for the 
usership of many Los 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 of 
that same committee that he 
was caught at all. Even after 
they were sure that Lookholder 
was their man, they found it 
hard to believe and spent many 
hours trying to disprove their 
"find" before turning their evi-
dence over to the authorities. 
The rest you already know. 

Scott Lookholder 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 Lookholder's li-
cense be pulled, the FCC took 
months to act on the matter. 
Infuriated, many amateurs 
charged the FCC with running 

Congressman James Corman (left) with Attorney Joe Merdler 
N6AHU. Both care a lot. 

scared of anything that even 
remotely smelled of First 
Amendment. Letters to the 
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 al-
ready highly 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 
situation, nor every "Jay" for 
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 

maliciousness that was, by this 
time, threatening to destroy nor-
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 Gorman was briefed on the 
deteriorating situation, the 
problems with 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 Gorman 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 Gorman, and what 
follows is the text of that inter-
view. 
Q: 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 times of disaster, maybe 
an individual disaster or some-
thing that affects a whole com-
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 little 
to police the use of the airwaves 
for amateurs and is potentially 
diminishing this service which 
the amateur operator can give 
to his community. 
Q. Congressman, now that you 
are involved, what direction do 
you intend to take? 
A: Joe Merdler (N6AHU), who is 
a good, long-time friend of mine 
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and the new president of the 
Personal Communications 
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 will gen-
erate some action from them. 
Also, I'm going to be working 
with Congressman Van Deerlin, 
who heads the Communica-
tions Subcommittee, which has 
jurisdiction in this area, to see 
whether or not we need some 
statutory change, to make cer-
tain that the FCC is doing a 
responsible job of policing the 
airwaves. 
Q: Do you feel that the FCC is 
doing its 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 of law 
of using both false call letters 
and obscenities, 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 
criminal court, but as long as he 
has the ability to continue to 
interfere with the normal legal 
use of the airwaves, then the 
FCC is not doing its job and I 
want to find out why. 
Q: I assume you are speaking of 
the Scott Lookholder matter? 
A: Yes. 
0: Do you feel that the Commis-
sion may be running scared of 
First Amendment issues in this 
matter? 
A: I'm sure that the FCC feels 
controlled by the First Amend-
ment, but there are things here 
that go well beyond First 
Amendment rights, having to do 
primarily with interference with 
other people's use of the air-
waves, and clearly there are 
obscenities that go far beyond 
one's constitutional right. I 

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 the nor-
mal bureaucracy and that no-
body has paid close attention 
yet. Maybe I'm wrong and it is 
something else, but we will find 
out what it is and try to get to 
the bottom of it. 
0: Are you going to bring the 
Lookholder matter to their at-
tention and try to get action on 
it? 
A: Yes. I want to be sure that it is 
before the chairman of the Com-
mission. He may have a valid 
reason for not proceeding. I 
want to know what that reason 
is. If it is a valid reason, I will 
come back and report it to the 
people involved. If it's not a valid 
reason, I'll try to see that action 
is taken. 
Q: What if some of these al-
leged "bad guys" charge you 
with violation of their First 
Amendment rights? Will you 
still stand behind the amateur 
community in its housecleaning 
efforts? 
A: The point is that the courts 
will protect the First Amend-
ment. There is no First Amend-
ment right to falsifying call let-
ters. There's no First Amend-
ment right to blasting obsceni-
ties on the airwaves. Admitted-
ly, obscenity is a difficult thing 
to determine under the First 
Amendment, but aside from 
that, assuming that they are 
saying something very proper, if 
they're falsifying call letters and 
if they are intentionally inter-
fering with the normal use of the 
airwaves, then it's my sugges-
tion that it is not their First 

Amendment right. I believe very 
strongly in freedom of speech. 
Clearly, when you think about 
the airwaves and their impor-
tance, there is the necessity for 
using them in some reasonable 
and rational way for all. To use 
them irrationally, to intention-
ally jam them, has nothing to do 
with First Amendment rights in 
my book. 
Q: I understand that you are go-
ing to be coordinating your ef-
forts with the American Radio 
Relay 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 will be able to come 
back as well. For one thing, 
there are 435 of us in the House 
of Representatives and we don't 
want to be running in 435 differ-
ent directions. That's why 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 after my 
interview with Congressman 
James Corman, word reached 
us that the FCC had acted on 
the Lookholder case, and since 
that time, the FCC has appar-
ently been quite busy helping us 
clean house, not just on two 
meters, either. Could it be that 
an overall cleanup of the ama-
teur bands has become an FCC 
priority? The rumors of almost 
daily "busts" run rampant, but 
the FCC refuses to say any-
thing. Following up on such a 
rumor just this week, Westlink 
Correspondent Alan Kaul 
W6RCL called FCC Field Engi-
neer in Charge Larry Guy at the 
Long Beach field office. How far 
did he get? Read his final "air 
copy" here: 

NEWS ITEM: THE WESTLINK 
AMATEUR RADIO NEWS 

EDITION #106 
"In Los Angeles last week, 

another FCC raid was made on 
an amateur station allegedly in-
volved in illegal transmissions. 
Officials from the Long Beach 
field office took part in the ac-
tion. 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. Direction-
finding equipment led to the 
location, but no one was home. 
Westlink has learned that the 
jamming operation was done by 
remote control, and that the 
owner of the station was acti-
vating the transmitter by tele-
phone. 
"The FCC refuses to confirm 

or deny the report, and will say 
only in terse governmentese: 
'An inspection was made on 
Monday, September 10th, but 
the results of that inspection 
are not public information.' 
"So, we don't really know 

what happened and can't really 
be sure who the ham involved 
was, but it looks like the score 
from Los Angeles is FCC 2, jam-
mers nothing." 
If there is real validity to the 

rumors, and I have good reason 
to believe that such is the case, 
then it looks as if a cleanup of 
our amateur bands is our Christ-
mas present to ourselves, with a 
bit of help from the FCC. The on-
ly ones who won't appreciate 
the gift are the foul-mouthed, 
the carrier-throwers, and jam-
mers in general. Why? Because 
the gift they get will probably be 
notification that they are no 
longer licensed amateurs; good 
riddance. You see, the "good 
guys" who wear white hats and 
ride white horses can win a fight 
— even today! 
Happy holidays! 

Microcomputer 
Interfacing   

from page 28 

shown in Fig. 1 pressed, a neg-
ative pulse of duration 2.62 sec-
onds will also be observed. If 
you fail to press the pulser, 
however, and thus do not apply 
a positive edge at GATEO, no 
monostable pulse is observed. 
On the other hand, if you repeat-
edly press and release the 
GATEO pulse at time intervals 
less than 2.62 seconds, the 
monostable pulse can be pro-
longed indefinitely. In this way, 
a retriggerable monostable 
multivibrator output can be pro-
duced. 
With a control word of 064, 

the behavior depicted for MODE 
2 in Fig. 2 can be observed. By 
repeatedly generating positive 
edges at GATE() at time inter-
vals of less than 2.62 seconds, 
counter #0 is repeatedly reset 
and the appearance of the short 
negative clock pulses is pre-
vented. The same purpose may 
be accomplished by allowing 
GATEO to remain at logic 0 after 
a positive edge has been ap-
plied. The GATEO input thus ex-
hibits both gating and trig-
ger/reset behavior. 
MODE 3 behavior (control 

word of 066) is similar to that for 
MODE 2, except that a nearly 
symmetrical square wave is pro-

duced. Deviations from sym-
metry occur when the counter 
byte is an odd number and are 
most pronounced when the 
counter byte is very small. 

In MODE 4 (control word of 
070), the positive edge of the 
WR pulse (which is applied at 
pin 23 of the timer when the STA 
instruction at 003 014 is ex-
ecuted) initiates counting that 
culminates in the production of 
a negative clock pulse of pulse-
width T. The time duration be-
tween the positive edge and the 
pulse is 2.62 seconds. The 
GATEO input acts as a gating in-
put, with a logic 0 inhibiting the 
counting process. 

Finally, in MODE 5 (control 
word of 072), a positive edge at 
GATE() initiates counting. By 
repeatedly generating positive 
edges at GATEO at time inter-
vals of less than 2.62 seconds, 
counter #0 is repeatedly reset 
and the appearance of the 

single negative clock pulse is 
presented. 
It should be noted that in all 

modes, counter action begins 
on the first negative clock tran-
sition after WR (pin 23) or 
GATEO goes to logic 1, and that 
WR can initiate counting in all 
modes except MODE 1 and 
MODE 5. 
Although in many applica-

tions of the 8253 timer the 
primary interest will be to 
generate the proper signal at 
OUTO, as shown in Fig. 2, you 
can also read the contents of 
the 16-bit counter without af-
fecting the counting operation. 
By inputting a control word of 
000, 100, or 200, you latch the 
16-bit count of either counter #0, 
counter #1, or counter #2, 
respectively. As shown in the 
memory-mapped 110 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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from page 16 

sultant squeal from various 
troopers to 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 sta-
tion. One local community 
police department is almost en-
tirely involved in overpower on 
CB. In fact, in this particular 
area, a county of maybe 7,000, 
there are 15 to 18 Yaesus and 7 
Siltronix, and linears in autos 
and home are almost common-
place. Only one Yaesu is owned 
by a licensed amateur. 
Then we see an article print-

ed by a completely illegal, over-
powered, out-of-band HFer 
(Peters) trying to convince us he 
is just a good ol' guy trying to do 
his thing, fellas, 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 article that, 

merely because a ham was a 
Conditional or Tech, says it was 
justifiable 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 offender 
was a Conditional whose com-
ments 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-abiding. Other 
than the abovementioned driv-
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 edito-
rials. 

Joe Feagans W9HCI 
Tallula IL 

EGYPTIANS 

Now the "other side" has had 
its say in the pages of 73, with 
the word of Bess Nelson (Sep-
tember, 1979, page 156) pitted 

t.:2̀ 

t  !4•:! 

against the earlier letter of 
Tania Miller (August. 1978, page 
8) in regard to the situation 
prevalent at the Egyptian Radio 
Club, Granite City IL. It is one of 
the oldest, strongest, and most 
prestigious clubs in the nation, 
whose chief accomplishment 
seems to have come 40 years 
ago, within a decade of its 
founding, when it won ARRL's 
Field Day three years in a row. 
When I saw Tania's letter, I 

thought it a bit hasty in remon-
strance against 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 club'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 
while back—gives the news 
that the club'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 old-timer 
Harry Turner (holder of world 
record for sending code on a 
straight key — 35 wpm—see 73 
Magazine, Jan.. 1976, page 5), 
who turned his back in disgust 
and dropped not only his mem-
bership, but also his position 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 within the 
club has made any broadly-
based "aura of good feeling" an 
impossibility. Oh, not that dis-
agreements are ever expected 
to end, but they need not break 
up the party. To be sure, old 
traditions and ideas must and 
will be changed, and I never par-
ticularly agreed with the notion 
that women should not be mem-
bers of the club. But it was not 
this issue that was at the heart 
of the troubles—rather like the 
issue of slavery, destined to be 
the most memorable point of 
the American Civil War, but 

which was not really the cause 
of it all. The more likely situs of 
the ERG problem is exactly 
what Bess points to: feelings of 
power on the part of a chiefly 
self-appointed elite within the 
club. 
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 little point in continuing 
the animosity; I just walked 
away from it, too. But I don't like 
to see in print an appearance 
that the "good guys" won, when 
they didn't. 

Harry Church WOKXP/9 
Lebanon IL 

ATV 

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 fired 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 
four hundred twenty miles 
away, while my normal range is 
about seventy to eighty miles. 
He was working VE3EYR in 
Brantford, Ontario. 
After that contact, he worked 

W3POS in Erie PA, approx-
imately four hundred miles be-
tween the two stations. At ten 
pm, I got ahold of W9ZIH 
myself; we worked both ways, 
live on camera as well as sound. 
He received me P4. and I re-
ceived him P5 (broadcast quali-
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 would almost 
lose W9ZIH, and VE3IWP, who 
is fifty miles from me, would see 
him P5, and sometimes condi-
tions would be reversed. 
After I finished my ATV OSO 

with W9ZIH, I picked up N9AB 
from Mundelein IL, which is four 
hundred forty-one miles from 
me. We only flashed our logos 
at each other for a while; he 
came in P2 at times. We also 
saw K9KLM from Oak Creek WI 
once; he was P3 on my screen 
and is four hundred eight miles 
away. Later on that night, 
W2RPO in Lockport NY and 

VE3AHS in Welland, Ontario, 
also saw W9ZIH. Needless to 
say, I had a sleepless night after 
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 Watts out on 439.25 
MHz video, and one hundred fif-
ty Watts on 443.75 MHz sound; 
his antenna on video had one 
hundred seven elements up 
sixty-five feet. I was putting out 
forty Watts on video and ten 
Watts on sound with a forty-
eight 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 
after the initial excitement of 
the first several years wore off, I 
lost interest in the hobby. After 
getting involved in amateur fast 
scan TV, I got my old spirit back 
again. There is no better way 
that I can think of for old-timers 
who are getting stale to re-
juvenate the interest in our won-
derful hobby. ATV has got all 
the excitement of the early days 
of radio, with lots of room for ex-
perimentation. 

John Vander Ryd VE3CYC 
Hamilton. Ontario 

EUREKA! 

Re: 890-960 MHz Machine-to-
Machine CB 

Eureka! 
It now looks fairly definite 

that the new proposed amateur 
band in the 890-960 MHz band 
will not remain vacant due to 
the lack of equipment. 
Our Canadian Department of 

Communications, through its 
Director General of Regula-
tions, is proposing a 5-MHz por-
tion be set aside for CB opera-
tion. They are proposing a wide-
open mode of operation includ-
ing man-to-machine and ma-
chine-to-machine. Comments 
on band plan, modulation 
schemes for voice and data, 
and, most important, eligibility 
requirements are being request-
ed from the public. 
My opinion is that the DOG 

feels that the big boys, G.E., 
Motorola, etc., are not being 
aggressive enough in their de-
velopment in this area for the 
private commercial user. The 
commercial manufacturers 
keep screaming for more spec-
trum rather than developing im-
proved technology to communi-
cate within the spectrum they 
now have. 
Motorola has developed a 

DVP Digital Voice Privacy Sys-
tem along with Harris and pos-
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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 

Well, unless we somehow man-
age to get a lot more licensed 
amateurs than we have now, I'm 
not sure that we will have 
enough people to do much 
pioneering on a new band. Of 
course, the availability of 
relatively inexpensive equip-
ment would help a lot and might 
take some of the pressures off 
450 MHz as a repeater control 
band. But remember that we 
have a 1215-1300 MHz band 
which is virtually 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. 

THINK TANK 

I'm not writing to bitch or 
complain about anything. As a 
matter of fact, I'm writing to ob-
tain my copy of "How to Write 
for 73." Hopefully, we can strike 
up a mutual agreement whereby 
I give you excellent articles 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 li-
censed in 1963. I've followed 
your magazine's growth from 
"just another ham rag" to the 
best ham magazine currently 
being published. 73 gets in my 
mailbox first (most of the time) 
and gets read the longest. The 
articles are, by far, the most 
practical and fairly easy to dup-
licate. The articles 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 opinion. 
Several hams here in England 

are in the process of forming a 
G5 Amateur Radio Club for all li-
censed G5 operators. The unof-
ficial G5 calling frequency is 
S19 (no relation to the CB 
counterpart) or 145.475 (sim-
plex) MHz. No HF net has been 

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 into 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 S19 to get full de-
tails. 
One more item: 29.6 MHz FM 

is alive and well. G5BRB has a 
rig on 29.6 FM and I'll have an 
old Motorola L41 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 

the G5 ARC is formed and the 
awards program is adopted, I'll 
provide you with the details. 
Keep up the good work in 73 and 
Kilobaud MICROCOMPUTING. 

Richard H. Arland G5CSU 
APO New York NY 

THANKS, HARRY 

I would like to comment on 
the article, "The 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 
article is a fine contribution to 
our hobby and I wish to thank 
Harry and 73 for its publication. 
My version of it, which runs 

20 feet on the vertical to a chim-
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 St. Louis, 
which approaches 600 miles; at 
3:00 pm, that's not bad (80m 
Novice CW). 

Clarence H. Dollmeyer KA5EKM 
Edmond OK 

VINTAGE QSLS 

I purchased the following 
QSLs at a local stamp and coin 
dealer. He had purchased them 
at an estate sale and was sell-
ing them to stamp and post-
card collectors. If any of the 
following hams are still active 
and would like to have the QSL, 
send me your name and 0TH 
and I'll send you the card. 

W1BYF — '33; W1BFP — '31: 
NU1VT — '28; NU1 WV — '28: 
W2AMM — '29;  2AON — '27; 
2BBC — '26; U3BNU — '25; 3LB — 
'28; U3QW — '25; U3VF — '26; 
4AG — '23; 4 EE — '25; 5PE — '22; 
5WK — '25; 6ACH — '26; W6AIF — 

'32: W6AlY — '31; 6ARW — '25; 
6ASL — '28; 6AZZ — '26; 6BDW — 
'28; W6BM H — '31; 6CZU — '26; 
6DAQ — '25; 6DOG — '28; 6DTP — 
'28; W6EBV — '29; W6FOC — '34; 
W6QY — '29; 6RJ — '25; 8AIB — 
'21; 8AVZ —Sept., '26, "Been on 
air week hr": 8CTD — '24: 
W8ESG —'55, "ex-W8AKV"; 9AIG 
—'21: 9ASK — '22; 9ASN — '21; 
9BEW — '24; 9BHB — '24; 9BOB 
—'24, "ex-9BDQ"; 9BQZ — '25: 
9BVK — '24; 9DAE—'27; 9DHJ — 
'24: 9DMX — '24; W9FTR — '31: 
9H0 — '22; W9LAY — '33; U9WK 
—'27. 

Is there a radio museum 
which would be interested in a 
donation of unclaimed cards 
from the above? 

Gary Payne WD6BJK 
1347 E. Dakota 

Fresno CA 93704 

SHINGLE POWER 

Without a doubt, WB6AAM 
(September Letters) is right in 
urging hams to get busy and 
power their rigs with solar and 
alternative forms of energy. 
Considering the 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 '90s. (For more information, 
write to Department E. National 
Rural Electric Association, 1800 
Massachusetts Avenue NW., 
Washington DC 20036.) 
If anyone can come up with a 

solar cell that can be used in-
stead of shingles for a roof, it 
will be welcomed across the na-
tion (even by power companies). 
Power companies need some 
support. 
TMI was the worst nuclear 

disaster in history—yet no one 
was hurt. Oh, yes, it is claimed 
that there may be one to ten 

more cases of cancer in the 
next decade, but peddlers of 
hysteria fail to mention that 
over 325,000 cases are expected 
anyway. Yes, TM) was a trage-
dy. It set back nuclear power 20 
years. Yes, there 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 

MALICIOUS FOOLS 

This will no doubt be one of 
many letters to you highly com-
mending the fantastic job done 
by the hurricane watch during 
the recent hurricanes, David 
and Frederic. 
I cannot commend too highly 

the excellent work done by all 
those running the net and most 
particularly by Ellie K4RHL and 
Lynne WA1KKP. So many peo-
ple who benefited from informa-
tion received by their tireless ef-
forts will hold them in warm re-
gard, and for 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 difficult conditions were 

unfortunately made doubly so 
by some sick pranksters or mali-
cious fools who persisted in 
heckling and attempting to 
block vital transmissions with 
all manner of QRM. It is hoped 
that the FCC is in a position to 
take positive action. I think that 
every ham who heard the ORM 
deplored it and would love to 
have been in a position to throt-
tle the bastards. 

George Benson GY5GB 
Kingston. Jamaica 

Ham Help 
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 begin-
ning January 5, 1980, at 2000 
UTC. Stations in the western, 
southwestern, and southern 
states with UFO traffic or in-
terest are cordially invited to 
check in on or about 28.8 MHz at 
that time. Net control will be 
KA8BV0, with K8NQN provid-
ing assistance and liaison with 
the Mutual UFO Network nets 
which meet in the morning on 
40 and 75 meters. 
Information relating to UFO 

movies shown to radar special-
ists in the military service dur-

ing the 1950s is of particular im-
portance. If you or someone you 
know has seen such movies, 
please contact Mick Georgin 
KA8BV0, 8788 Mockingbird 
Lane, Cincinnati OH 45231, in 
confidence. His landline is 
(513)-729-3430. Thank you. 

David L. Dobbs K8NQN 
6612 Pleasant Street 
Cincinnati OH 45227 

If anyone has any information 
on any organized net of Masons 
on the amateur bands, please 
drop a line to Bill Williams, Box 
419, Philmont NY 12565. Thank 
you. 

Arthur Roraback III 
RD 1, Box 87 

Chatham NY 12037 
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Awards 
from page 22 

of the amateur receiving this 
award. 

WORKED ALL SM 
WASM I 

This award is offered by the 
Swedish Amateur Radio Socie-
ty as tangible evidence of the 
proficiency of foreign amateurs 
in making contacts with the 

various call areas of Sweden. 
The award may be claimed by 

any amateur in the world who 
has fulfilled the following 
qualifications. Swedish ama-
teurs will not be eligible. 
European amateurs must 

work two stations in each of the 
eight Swedish call areas. These 
areas are SM1 to SM7 inclusive 
and SMO. The contacts may be 
made with SM, SK, and SL sta-

tions, and all stations have to be 
land-based. All contacts must 
be made after World War II. 
Non-Europeans need only con-
tact one Swedish station in 
each of the required call areas. 

The contacts may be made 
using any authorized amateur 
band and any 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 claimed contacts which 
may be verified by two ama-
teuth, a local radio club secre-
tary, or a notary public. 

To cover expenses for this 
award, which is cloth and beau-
tifully designed, there is a fee 
of 11 IRCs. Applicants are to 
send this fee and list of con-
tacts to: SSA Diploma Manager, 
Ostmarksgatan 43, S-123 42 
Farsta, Sweden. 
Join us again next month as 

we span the globe looking for 
additional incentives to make 
those new contacts worthwhile. 
Continue to forward award in-
formation as it becomes avail-
able. Perhaps your own radio 
club sponsors an awards pro-
gram. Why not share it with our 
readers worldwide? 

Contests 
from page 35 

GARDEN CITY CONTEST 
Starts: 1200 GMT December 8 
Ends: 1159 GMT December 9 
The Visvesvaraya Industrial 

and Technological Museum, 
Bangalore, and the Bangalore 
Amateur Radio Club cordially 
invite all amateurs to partici-
pate in the VU2DX Contest. 
There will be two groups of op-
eration, with one group operat-
ing both 20 and 40 meters and 
the other group operating only 
40 meters. Log sheets regard-
less of score will be of definite 
interest to all concerned along 
with any photographs of the 
shack and contestants. The 
contest is open to all amateurs 
but restricted to CW only and 
single operators. The station 
must be manned by the individ-
ual amateur contesting without 
receiving any assistance from 
any other persons for log-keep-
ing or spotting, etc., during the 
entire period of the contest. Sta-
tions 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 QS0 number 

in three digits or more. 

SCORING: 
Each completed QS° counts 

1 point with the following multi-
pliers: VU station contacting 
Asia = multiplier of 1, contact-
ing Europe, Africa, and Austra-
lia = multiplier of 2, and con-
tacting North and South 
America = multiplier of 3. 
ENTRIES AND AWARDS: 
All entries to the contest 

must be postmarked no later 
than December 31st and sent 
to: The Convenor, Garden City 
Contest 1979, Visvesvaraya In-
dustrial and Technological 
Museum, Kasurba Road, Ban-
galore 560 001, India. There is 
no entry fee and the entries 
must be a true copy of the ac-
tual log for the contest period. 
All DX stations who contact 20 
or more VU2 stations will 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 DX Club, the contest's 
purpose is to promote teenage 
amateur operators and to help 
friendship with other teenagers. 
All hams over 21 years of age 
must work only stations under 
21 years of age. Stations under 
21 may work all stations. To 

show under 21, put "fT" after 
your callsign. General call will 
be "CO 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 QS° in 

one's own country, 4 points for 
all DX QS0s. Double QS° 
points (4 and 8 points) for QS0s 
on 160, 80, or 40 meters. Multi-
plier is number of different pre-
fixes worked on each band and 
mode. No crossband contacts 
except via OSCAR. 

FREQUENCIES: 
CW-40 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 AWARDS: 
Awards will be given depend-

ing on the activity! Entry class-
es include single-operator, all 
band; multi-operator, single 
transmitter; and multi-multi. 
Also, special classes for CW on-
ly, SSB only, or mixed. A sum-
mary sheet is requested and a 
sheet with scoring and contact 
totals along with the usual con-
test information signed by the 
operator is requested. All logs 
must be sent to Greg Deuhs 
KBOCV, 1945 Ashland Avenue, 
St. Paul MN 55104. 

Results 
RESULTS OF 1978 TOPS CONTEST 

Winner was HA5NP — Robert Soket of Budapest, Hungary 
No. of contacts — 549  Number of points —1014 
No. of prefixes — 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 — 110,630 
FT-250 at 200 Watts 

Third was YU1OCV — Vojislav Kapun of Kikinda, Yugoslavia 
No. of contacts — 386  Number of points — 810 
No. of prefixes — 118  Total score —95,580 
FT-200 and amplifier at 500 Watts 

12TH AUSTRALIAN JAMBOREE 
December 29, 1979 — 
January 7, 1980 

The vast distances and small 
potential of people power do 
not deter Western Australians 
from thinking big. Although 
covering one third of the 
Australian continent, making it 
the biggest state in the world, 
the West has only 8% of its pop-
ulation at about 1.2 million peo-
ple. 
1979 is the state sesquicente-

nary (150th anniversary) year, so 
many years ago the W. A. Scout 
Branch applied for the regular 
three yearly Australian Jam-
borees always previously held 
in the populous eastern sea-
board states. This was agreed 
and the Jamboree becomes the 
final event in a year-long birth-
day party embracing the whole 
population from all towns, utiliz-
ing all activities which could be 
imagined. 

World Scout Bureau gave it 
regional status as the 4th Asia-
Pacific Jamboree. Subsequent-
ly, with the postponement of the 
1979 World Jamboree in 
Teheran, Iran, it became one of 
the 1979 World Jamboree Year 
Camps. About 8000 scouts from 
eastern states and over 1000 
from 30 overseas countries will 
mix with 2000 locals for eight 
days of camping, activities, 
sight-seeing, shopping, trying 
new skills, fraternization, and 
fun. 

Because amateur radio am-
plifies many of these Jamboree 
concepts, e.g., new skills, frater-
nization, and fun, local ama-
teurs are preparing one of the 
biggest VK6 stations ever 
mounted. Facilities will include: 
co high-frequency station 
on 20 or 15 meters operat-
ing round the clock beam-
ing the world, including 
eastern states; 
*a high-frequency station 
on 15 or 10 meters operat-
ing all day beaming eastern 
capitals; 
ca high-frequency station 
on 40 or 80 meters operat-
ing as required with dipole 
aerials favoring north/ 
south; 
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•a RTTY station operating 
most of the time as signals 
are available; 
•amateur TV F/S on UHF 
with special receivers lo-
cated in subcamp fraternity 
areas: 
•three or more VHF sta-
tions on 2 meters and 6 
meters and perhaps other 
bands: and 
•a workshop where, under 
the supervision of ama-
teurs, the scouts will be 
able to build a simple elec-
tronic working project. 
In addition, a broadcast band 

radio station on 1610 kHz is in 
preparation so that items of 
news, happenings, instruction, 
and music can be conveyed 
quickly to all scouts for their 
entertainment. 
It is expected that the sta-

tions will be busy with amateurs 
in contact and that the special 
Jamboree Badge QSL Card will 
be in demand. It 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 will 

want to make contact to find 
out how the Jamboree and their 
particular people are progress-
ing. To assist these contacts, 
skeds will be accepted for a par-
ticular frequency, date, and 
time. Mail to: Scout Amateur 
Radio VK6SH, 12th Australian 
Jamboree, Box 467 P.O., West 
Perth, Western Australia 6005. 
To test propagation condi-

tions as far as it is possible, all 
skeds will be acknowledged by 
trying all contacts with one of 
the VK6 amateurs on the orga-
nizing team exactly four weeks 
to the day and hour on which 
the contact is asked for. If that 
sked does not work, another will 
be tried a week later—three 
weeks from the Jamboree. The 
sooner that skeds are request-
ed, the better can the arrange-
ments be. 
The Jamboree is being held 

at Perry Lakes Stadium and as-
sociated grasslands—an inter-
national track and field site 
established for the Empire 
Games in Perth in 1962. The 
radio station is to be sited on 
the top floor of the stadium 
building using most of an area 
250 feet long by 11 feet wide. 
For further information, con-

tact: (Jamboree) Mr. Alex Shaw, 
The Scout Association of 
Australia (W. A. Branch), Box 
467 P.O., West Perth, W. A. 
6005, phone 321-7217 (Mr. Doug 
Napier); or (Radio) Mr. Peter 
Hughes, Asst. Branch Commis-
sioner, 58 Preston Street, Como, 
W. A. 6152, phone 367-1740 
(mornings 364-7588). 

CANADIAN CHRISTMAS 
OSO 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 allband and single-op-
erator single band. 

EXCHANGE: 
Exchange signal reports and 

consecutive serial numbers, 
e.g., 599001. VE1 stations also 
send province. 

SCORING: 
Stations may be worked 

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. Multipliers are the 
number of Canadian provinces 
and territories worked on each 
band and mode (12 provinces/ 
territories times 8 bands times 2 
modes for a maxi num of 192). 
FREQUENCIES. 
CW — 1810, 3525, 7025, 14025, 

21025, 50100, 144100 kHz. 
Phone — 1810, 3770, 3900, 

7090, 7230, 14150, 14300, 21200, 
21400, 28400, 28600, 50100, 
146520 kHz. Suggest phone on 
the even hours GMT. CW on the 
odd hours. 
ENTRIES: 
Entries, with dupe sheets and 

summary sheet, must be mailed 
by January 31, 1980, to CARF, 
Box 76752, Vancouver BC, 
Canada V5R 5S7. 

OOPS 
Hope we didn't cause any 

problems, but there was a slight 
typo error in the September con-
test calendar write-up on the 
89'ers Run. Certificate applica-
tions should go to WB5YKD and 
not WB5TKD as listed. 

W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 
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emissaries 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 will fight to the death 
if told what to do. 
If the chaps are obsti-

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 
Little has been written 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 the design of so-
phisticated equipment for 
searching out jammers ... 

while we are still out waving 
loop antennas around, chasing 
off in the opposite direction at 
top speed. 
I've heard that the FCC is able 

to get a fix on a jammer within 
one or two seconds ... or is it 
milliseconds? As I've men-
tioned before. I'd sure like to 
have some articles in 73 on how 
to build some modern DF 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 

techniques for identifying sta-
tions by looking at their keying 
patterns. This means freezing 
the leading edge of a kerchunk 
and looking at it on a scope. I 
understand that every rig may 
have its own identifiable pat-
tern. We want to know more 
about triangulation via re-
ceiving both the signal on the 
repeater input frequency and 
the repeater output. If pairs, or 
more, of operators could get a 
net going to do instant triangu-
lation, that might be worth-
while. Let's start tackling this. 

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 
visits from concerned local 
amateurs can have a settling ef-
fect 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 articles 

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 
Amateur radio has a reputa-

tion of being self-regulating. We 
try, as much as the FCC will per-
mit, to generate our own rules 
and we have an enviable record 
of sticking to them. I can't think 
of a case yet where FCC-gen-
erated rules have been nearly as 
well suited to our work as our 
own rules. Amateurs 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 
putting them down. 
So, in view of this image of 

self-regulation, every time we 
turn crying to the FCC over 
some interference problem, we 
are hurting our image with the 
outfit where our image is the 
most important. We should 
move heaven and Earth to han-
dle our own problems and not 

keep calling 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 fixes, there isn't 
much we can do. Swinging a 
three-element 20m beam is 
hardly the way to try to locate 
some idiot in Nebraska who is 
raising hell with hurricane com-
munications. We need to be 
able to pinpoint the trouble 
quickly and have things orga-
nized enough so we can get in 
touch with a net in the specific 
area which can get action. 
Clubs which get set up to par-

ticipate in direction-finding can 
let me know and I'll try to run a 
list so other groups will know 
whom to contact when a prob-
lem arises. I should get contact 
call letters and phone numbers, 
together with some idea of the 
bands which can be DFed, etc. 
Let's get going on this ... 

with articles and organization. 

COOL THE HAMFESTS 
The QST editorial suggesting 

that hamfests be cut back sure 
wasn't given much thought be-
fore being put to paper. Sure, 
there are major problems for 
some of the ARRL conven-
tions ... there have been real 
bummers. But this doesn't 
mean there is anything wrong 
with hamfests. The Milwaukee 
Central Division Convention, 
after two solid years of plan-
ning 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 St. 
Louis 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 there 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-waving crowds. I 
predict there will be many more 
ham and computer dealers and 
manufacturers exhibiting this 
time. 
The fellows down in Mary-

land are cooking up a big event 
for the spring ... again fea-
turing me. Why do I draw 
crowds? Well, I say exactly 
what I 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-
rials . .. 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 nothing wrong 

with hamfests except the sti-
fling effect of the League trying 
to keep the truth from getting 
out. Boy, do those fellows re-
mind me of the Kremlin! 

WHAT'S DOING AT 73? 
With the ham field in the 

doldrums, we're not indulging in 
many expansion plans for 73. It 
is doing well, obviously, but the 
growth is mainly in the micro-
computing end of things. 
Kilobaud MICROCOMPUTING 
has been growing steadily. We 
have a new magazine, 80-MI-
CROCOMPUTING, for the 
TRS-80 owners, starting 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 publishing is 
now perking along, with over 
100 program packages already 
in publication and a couple 
thousand in various stages of 
production. Since this division 

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 will 
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 will be a magazine 
devoted to leisure in that area. If 
it works well, it might expand to 
similar magazines for other 
cities, just as the New York. 
Philadelphia, and Boston 
magazines have proliferated. 
This is scheduled to kick off 
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 all of 
the activities which 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 for it. 
In addition to knowing 

enough antenna theory to rec-
ognize that the contraption is 
useless, I've also tested the silly 
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 
Byquist  KOAST, I think was 
his call. I looked over his liter-
ature and tried to figure out 
some way. ... any way. .. that 
it could be more effective 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 effective than an old win-
dow screen. Stan said he was 
getting good results ... but 
when he said he had to keep the 
feedline away from his tower to 
get good reports. I knew what 
was happening . .. it was the 
feedline which was radiating 
and the intricate (and expen-

sive) 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 bor-
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 
(oh. I forgot to mention ... that 
was my idea for the name of the 
dumb thing). He took on 73 Mag-
azine as a rep for the Ohio area 
and did a bang-up job of 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 

with hardware for CBers 
switches, power meters, etc. 
Then, for some reason, the Lit-
tle 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, 
which 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 full-
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 bum-
mers? I have a whole list of 
firms which I won't permit to ad-
vertise in 73 . . . though most of 
them have gone back into the 
woodwork. I haven't seen a 
Dycomm ad in a while. And we 
shut down ads for EBC, Ebka, 
Processor Tech. Swivitek, 
Valpey Fisher. SAROC, etc. 
The ARRL makes a stab at 

trying to protect the QST 
readers, but they permit rip-off 
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 
prefer you write a letter to the 
perpetrator with all details and 
send a copy to me. 

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 talking 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 think 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 add-on 
units for starters, but I suspect 
that most amateurs will 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 12-19th. The admission fee 
will be a signed non-disclosure 
contract for one percent of the 
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 yourself. 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 KINB and Jevon Lieberg 
KOFQA will be splitting the $100 
prize. If you have a favorite arti-
cle in this issue, be sure to use 
the Reader Service card ballot 
to let us know what it is. 

Ham Help 
I need a schematic, manual, 

or data sheet on an Instrument 
Corporation of Florida very low 
frequency receiver, model 
R-500. This fixed-tuned 5-chan-

nel receiver was part of a Cubic 
Timing Systems network. 

Harry A. Weber 
2605 West 82nd Place 

Chicago IL 60652 
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ATTENTION ELF OWNERS: QUEST SUPER BASIC 
Guest, the leader in inexpensive 1802 systems 
announces another first Quest is the first com-
pany worldwide to ship a full size Basic for 1802 
systems A complete function Super Basic by 
Ron Cenker including floating point capability 
with scientific notation (number range - 17E 
32 bit integer • 2 billion, Multi dim arrays. String 
arrays. String manipulation. Cassette 1,0. Save 
and load. Basic. Data and machine language pro-
grams and over 75 Statements. Functions and 
Operators 

Easily adaptable on most 1802 systems Re-
quires 12K RAM minimum for Basic and user 
programs Cassette version in stock now ROM 

RCA Cosmac Super Elf Computer $106.95 
Compare features before you decide to buy any 
other computer There is no other computer on 
the market today that has all the desirable bene-
fits of the Super Elf for so little money The Super 
Elf is a small single board computer that does 
many big things It is an excellent computer for 
training and for learning programming with its 
machine language and yet It is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 

Before you buy another small computer, see it it 
includes the following features ROM monitor 
State and Mode displays. Single step Optional 
address displays. Power Supply. Audio Amplifier 
and Speaker. Fully socketed for all IC's Real cost 
of in warranty repairs. Full documentation 

The Super Elf includes a ROM monitor for pro-
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in-
cluded in others at the same price With SINGLE 
STEPyoucan see the microprocessor chip opera-
ting with the unique Guest address and data bus 
displays before, during and after executing in-
structions Also. CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games There is a 
speaker system included for writing your own 
music or using many music programs already 
written The speaker amplifier may also be used 
to drive relays for control purposes 

Super Expansion Board with Cassette Interlace $89.95 
This is truly an astounding value' This board has 
been designed to allow you to decide how you 
want it optioned The Super Expansion Board 
Cornea with 1K of low power RAM fully address-
able anywhere in 646 with built-in memory pro-
tect and a cassette interface Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf The board includes slots 
for up to 6K of EPROM 12708. 2758. 2716 or TI 
27161 and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes 

A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader 
editor and error checking multi file cassette 
read write software. irelocatible cassette Mei 
another exclusive from Quest It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. The Super Monitor is written with 

versions coming soon with exchange privilege 
allowing some credit for cassette version 
Super Basic on Cassette  $10 00 

Tom Pittman 's 1802 Tiny Basic Source listing 
now available Find out how Tom Pittman wrote 
Tiny Basic and how to get the most out of il. 
Never offered before  $19.00 
S-100 Slut Expansion  59.95 

Coming Soon. Assembler and Editor; Elf II 
Adapter Board. High resolution alpha numerics 
with color graphics expandable up to 256 x 192 
resolution for less than $100. 

166 Dynam RAM bd expand 326. less than $150. 

A 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, run, wait, input, memory pro-
tect, monitor select and single step Large on 
board displays provide output and optional high 
and low address There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec-
tor slot for the Quest Super Expansion Board 
Power supply and sockets for 1111 IC s are in-
cluded in the price plus a detailed 127 pg instruc-
tion manual which now includes over 40 pgs of 
software info including a series of lessons to 
help get you started and a music program and 
graphics target game 
Many schools and universities are using the 
Super Elf as a course of study OEM s use it to, 
training and research and development 
Remember other computers only offer Super Elf 
features at additional cost or not at all Compare 
before you buy. Super Elf Kit $106.95, High 
address option 513 95, Low address option 
59 95 Custom Cabinet with drilled and labelled 
plexiglass front panel $24.45. Expansion Cabinet 

with room for 4 S-100 boards $11.00. NlCad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested 

Ouestdata. a 12 page monthly software publica-
non for 1802 computer users is available by sub-
scription for 512 00 per year 

Tiny Basic Cassette $10.00, on ROM $38.00. 
original Elf kit board $11.95. 1002 software. 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 

Multi-volt Computer Power Supply 
By 5 amp. f• 18v 5 amp, 5v 1 5 amp.  5y 
5 amp. 12v 5 amp, -- 12 option  5v. h 12v 
are regulated Kit $29 95 Kit with punched frame 
$37 45. $4 00 shipping. Woodgrain case 
$10 00. St 50 shipping. 

subroutines allowing users to take advantage o' 
monitor functions simply by calling them up 
Improvements and revisions are easily done with 
the monitor 11 you have the Super Expansion 
Board and Super Monitor the rnOnrtOr is up and, 
running at the push of a button 

Other on board options include Parallel Input 
and Output Pods with full handshake 
allow easy connection of an ASCII keyboard to Inc 
input port RS 232 and 20 ma Current Loop to' 
teletype or other device are on board and if you 
need more memory there are two 5-100 slots to, 
static RAM or video boards Also a IK Supe, 
Monitor version 2 with video driver for lull capa 
bility display with Tiny Basic and a video interface 
board Parallel I/O Ports $9.85, RS 232 54 50 
TTY 20 ma liF 51.95, S-100 51.50. A 50 pin 
connector set with ribbon cable is available a* 
$12 50 I or easy connection between the Super 
Elf and the Super Expansion Board, 

Power Supply Kit for the complete system (see 
Multi-volt Power Supply below) 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base Outstanding accuracy Kit 
includes PC board. IC, crystal resistors ca 
pacitors and trimmer 

Same day shipment. First line parts only 
Factory tested Guaranteed money back 
Quality IC sand other components at fac-
tory prices 
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Rockwell AIM 65 Computer 
o502 based single board with full ASCII keyboard 
Ind 20 column thermal printer 20 char al-
,i,nanumeric display. ROM monitor, fully expand-
able $375 00 4K version $450 00 4K Assem-
oler $85 00. 8K Basic Interpreter $100 00. 
Power supply assy in case 560 00 AIM 65 in 
thin briefcase with power supply $4135 00. 

Not a Cheap Clock Kit $14.95 
includes everything except case 2-PC boards. 
6- 50" LED Displays 5314 clock chip, trans-
former all components and full instructions. 
Orange displays also avail Same kit W M' 
displays. Red only 521.95 Case $11.75 

Video Modulator Kit  $13.95 
Convert your TV set into a high quality monitor 
without affecting normal usage Complete kit 
with full instructions. 

S-100 Computer Boards 
8K Static RAM Kit Godbout  $135.00 
166 Static RAM Kit  265 00 
24K Static RAM Kit  423.00 
32K Dynamic RAM Kit  310.00 
32K Static RAM Kit  $475.00 
64K Dynamic RAM Kit  470.00 
13K 16K Eprom Kit Iless PROMS)  6119.00 
Video Interface Kit  $139.00 
Motherboard $39  Ext,ii-Ip, Floarl  $8 99 

79 IC Update Master Manual 535.00 
Complete IC data selector, 2500 pg master refer-
ence guide Over 50.000 cross references Free 
update service through 1979 Domestic postage 
S3 50 No foreign orders 
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Auto Clock Kit  $17.95 
DC clock with 4- 50' displays Uses National 
MA-1012 module with alarm option Includes 
light thmmer. crystal amebase PC boards Fully 
regulated comp instructs Add 53 95 for beau-
tiful dark gray case Best value anywhere 

Stopwatch Kit  $26.95 
Full six digit battery operated 2-5 volts 
3 2768 MHz crystal accuracy. Times to 59 
min 59 sec . 99 1 100 sec Times std split 
and Taylor 7205 chip, all components minus 
case. Full instructions. 

NiCad Battery Fixer/Charger Kit 
Opens shorted cells that won t hold a charge 
and then charges them up. all in one  w full 
parts and instructions.  57 25 

PROM Eraser 
Will erase 25 PROMs in 15 minutes Ultra-
violet. assembled  $31.50 

Hickok 31/2  Digit LCD Multimeter 
Batt/AC open 0 1 mv-1000v 5 ranges 
accur Resistance 6 low power ranges  • 
ohm-20M ohm DC curr 01 to 100ma Hand 
held. '2" LCD displays, auto zero polarity, over-
range $69.95. 

Digital Temp. Meter Kit $34.00 
Indoor and outdoor Switches back and forth 
Beautiful 50' LED readouts Nothing like it 
available Needs no additional parts for com-
plete, full operation Will measure - 1001 to 
• 200 f, tenths of a degree. air or liquid 
Beautiful woodgram case w bezel  511.75 

TERMS $5.00 min order U.S. Funds. Calif residents add 6°.tax 
8ankAmericard and Master Charge accepted 
Shipping charges will be added on charge cards 

FREE Send for your copy ot our NEW 1979 
QUEST CATALOG Include 28c stamp. 



A ZDEN *  NEW! * A ZDEN  *  NEW! * A ZDEN *  NEW! * A ZDEN 

A ZDEN 
REVOLUTIONIZES THE STATE OF THE ART 
AWE AND A ZDEN INTRODUCE THE BRILLIANT NEW PCS-2000 

MICROCOMPUTER CONTROLLED 
0. 

1.1 14  2 METER FM TRANSCEIVER I N T RN OT 5U5 C019ORY 
PRICE 

ALSO PCS 2800 10 METER 
VERSION  WITH THE SAME 
BASIC FEATURES COMING IN 
NOVEMBER PRICE TBA 

COMPARE THESE FEATURES 
WITH ANY UNIT AT ANY PRICE 

-• • -  - • 
illU10  100.  1.01t 
.C.111  00.11i 
111111 0  I MO  O N1110 

• FREQUENCY RANGE: Receive and transmit. 144.00 to 147.995 MHz, 5Khz 
steps + MARS CAP" and MULTIPLE OFFSET BUILT IN 

• ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED. 
• SIZE: UNBELIEVABLE! ONLY 61/4" x 24i" x 9'4". COMPARE! 

• MICROCOMPUTER CONTROLLED: All scanning and frequency-control 
functions are performed by microcomputer. 

• DETACHABLE HEAD: The control head may be separated from the radio for use 
in limited spaces and for security purposes. 

• SIX-CHANNEL MEMORY: Each memory is re-programmable. Memory is 
retained even when the unit is turne6 off 

• MEMORY SCAN: The six channels may be scanned in either the "busy" or 
"vacant" modes for quick, easy location of an occupied or unoccupied 
frequency. 
• FULL-BAND SCAN: All channels may be scanned in either "busy" or "vacant" 
mode This is especially useful for locating repeater frequencies in an 
unfamiliar area. 
• INSTANT MEMORY-1 RECALL: By pressing a button on the microphone or front 
panel, memory channel 1 may be recalled for immediate use. 
• MIC-CONTROLLED VOLUME AND SQUELCH: Volume and squelch can be 
adjusted from the microphone for convenience in mobile operation. 

17,-.7.11 

$3690° 

• ACCESSORY OFFSET: Provides three additional offset values: +0.4 MHz, +1 
MHz and +1.6 MHz. Other offsets may also be obtained. 

• 25 WATTS OUTPUT: Also 5 watts low power tor short-distance communication 
• DIGITAL S/RF METER: LEDS indicate signal strength and power output. No 
more mechanical meter movements to fall apart! 

• LARGE 1/2-INCH LED DISPLAY: Easy-to-read frequency display minimizes 
"eyes-off-the-road" time. 

• PUSHBOTTON FREQUENCY CONTROL FROM MIC OR FRONT PANEL: Any 
frequency may be selected by pressing a microphone or front-panel switch. 

• SUPERIOR RECEIVER SENSITIVITY: 0.28 uV for 20-dB quieting. The squelch 
sensitivity is superb, requiring less than 0.1 uV to open. The receiver audio 
circuits are designed and built to exacting specifications, resulting in 
unsurpassed received-signal intelligibility. 

• TRUE FM, NOT PHASE MODULATION: Transmitted audio quality is optimized 
by the same high standard of design and construction as is found in the 
receiver.  The microphone amplifier and compression circuits offer 
intelligibility second to none. 

• OTHER FEATURES: Dynamic Microphone, built in speaker, mobile mounting 
bracket, external remote speaker jack (head and radio) and much, much more. 
All cords, plugs, fuses, microphone hanger, etc. included. Weight-6 lbs. 
• ACCESSORIES: 15' REMOTE CABLE . $29.95. •MARS-CAP KIT... TBA. PCS-6R 
A/C POWER SUPPLY... $49.95. TOUCHTONE MIC. KIT... $39.95. 

AMATEUR-WHOLESALE ELECTRONICS 
8817 S. W. 129th Terrace, Mia mi, Florida 33176  CrORDER NOW TOLL-FREE 

edit card holders may use 
Telephone (305) 233-3631 • Telex: 80-3356  ,ur toll-free ordering number 

0  Atekoofo)r ottoeura-tyise701 
U. S. DISTRIBUTOR  DEALER IN QUIRIES INVITED SI D  8 0 

in California 0300) 852.7777 
Alaska and Hawaii (800) 824-7919 

p.A21 
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COMING IN JANUARY!! 

KDK 
• 25 WATTS 

• 10 MEMORIES 

• BAND & MEMORY SCAN 

FM 2025A 

• MICRO COMPUTER CONTROLLED 

• PROGRAMMABLE OFFSETS 

• SINGLE KNOB TUNING 

SPECIAL 
SALE 

$29900 
REG. $369.00 
Reguiated AC  PS 

PA03•1 IMPS AR  .39 96 

VISA 

"c 4•6, i.12 800 MICRO PROGRA M ME R. 999 . 

•614 

WRY BUY LEASE 
TWO 0•11AC 1 
MASI, Al, 

• $4..••"  ' 

• Use .86 w or on 
• ow, I, • 2 

$44 95 

TWO ANTENNAS 
. FOR THE PRICE OF ONE • 

W W1 MAXIE 
TWIN ANTENNA 

CO MPARE ,' Nothmg Else Does. 

• SUPER 80 LB 100 M P H BLACK 
MAGNETIC MOUNT 

• Vs WAVE FOR MAX IISIGNAL 
AND 

• 1/4  WAVE FOR CLOSE IN AND 
RESTRICTED HEIGHT AREAS 

• INSTANT CHANGE OVER 
• SUPERIOR PERFOR MANCE 

• STAINLESS STEEL SPRING AND WHIP, 

CHRO ME ON BRASS BASE COMPARE , 
• CO MPLETE WITH 17' COAX 
AND CONNECTOR 

REG. $2 9.9 5 

SALE  $2500 

SUPERB! 

NE W ICO M 

IC-701S 

H.F. XCEIVER 

Please Call or Write for Special Package Price 

ORDER NO W 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 HA WAII (800) 824-7919 

AMATEUR-WHOLESALE ELECTRONICS 
Vtir 

1/4  
8817 S. W. 129 Terr. 

Miami, Fla. 33176 

Tel: (305) 233-3631 
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MFJ SUPER 

FILTERS 

tt, 1$5995 
MFJ-721 SUPER SELECTOR CW/SSB FILTER 

gives 80 Hz BW, steep SSB skirts, noise limiting. 
CW Filter gives 80 Hz BW. No ringing. 8 

poles give super steep skirts (60 dB down one 
octave from center freq. of 750 Hz). No tunable 
filter can match performance. BW: 80, 110. 
150. 180 Hz. Reduces noise up to 15 dB. 
SSB Filter improves readability.  Reduces 

splatter, hiss, static, noise, hum. IC active filter 
has 375 Hz highpass cutoff: 2.5, 2.0, 1.5 KHz 
(36 dB/octave) lowpass cutoffs. 
Works with any rig. AM, SSB, CW. Plugs into 

phone jack. 2 watts for speaker. Inputs for 2 
rigs. Speaker and phone lacks. Phones disable 
speaker. OFF bypasses filter. 9-18 VDC, 300 
ma. 10x2x6 in. Optional AC adapter. $7.95. 
Switchable noise limiter for impulse noise; 

trough clipper removes background noise. 
Simulated stereo for CW lets ears, brain re-

ject ORM. Yet, hear off frequency calls. 

$44951 ;6 I 
THIS NEW MFJ-720 DELUXE SUPER CW FIL-

TER gives you 80 Hz BW that is 60 dB down 
one octave from center frequency. 8 poles give 
super steep skirts with no ringing for razor 
sharp selectivity that no tunable filter can match. 
Bandwidths: 80, 110. 180 Hz. Center freq. 

750 Hz Up to 15 dB noise reduction. 
Noise limiter. Plugs in phone lack. 2 watt 

for speaker. 2x4x6 inches. Requires 9-18 VDC 
300 ma. Optional AC adapter. $7.95. 

2 • 1$2995 0: 
EACH 

W  IP 

THE CWF-2BX SUPER CW FILTER AND SBF-
2BX SSB FILTER are same as in the MFJ-721. 
less speaker amplifier, noise limiter. Plus in rig 
to drive phones or connect between audio stage 
for speaker operation. 9 V battery. 2x3x4 in. 

Try it. If not delighted return within 30 days 
for refund (less shipping). One year unconditional 
guarantee. Order today. Call toll-free 800-647-
1800, charge VISA, MC. Or mail check, money 
order Add $3 00 shipping.  M52 

CALL TOLL FREE ... 800-647-1800 
For technical information, order/repair status, in  jMiss., outside continental USA, call 601 323 5869 

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

Reader Service—see page 259 



EIMAC 3-500 Z 
Special price - limited quantity 

$150.00/pair 
TEKTRONIX 
1LS Spectrum Analyzer 
plug-in 
50 Hz• 1MHz $899.00 

TEKTRONIX 
IL30 Spectrum Analyzer plug-in 
925MHz-10.25GHz  $899.00 

MEASUREMENTS Model 800 
Standard Signal Generator 
19 MHz • 475 MHz FM $750.00 

HEWLETT PACKARD UHF. VHF. AND MICROWAVE SIGNAL 
GENERATORS AND SWEEPERS. AND OTHER EQUIPMENT 

MODEL 4344 
Calorimetric power meter 

$450.00 

MODEL 400DR 
Vacuum tube voltmeter 

$79.95 

MODEL 6064 
50 kHz to 65 MHz 

.1mV to 3V into 50 ohms 
$1.000.00 

MODEL TS510/U HP608D 
10 MHz to 420 MHz 

1V to .5V 
$399.95 

MURATA CERAMIC FILTERS 
Model SFD-455D 
455 kHz $3.00 
Model SFB-455D 
455 kHz $2.00 

Type: CFM-455E 455 kHz $7.95 
Type: SFE•10.7 10.7 MHz  $5.95 

MODEL 416A 
Ratio meter 
$125.00 

MODEL 616B/A 
1 8 to 4.2 GHz 
only 5399.00 

MODEL 683C 
2 to 4 GHZ 
ONLY $299.00 

MODEL 6204 
7 to 11 GHz 
223V to 1uv. 
$699.99 

MODEL 413AR 
DC null voltmeter 

$112.50 

MODEL 6188 
3.8 to 7.6 GHz 
only $499.99 

A Model $299.00 

MODEL 612A 
450 to 1230 MHz 

.1uv to .5uv into 50 ohms 
ONLY $499.99 

302A with a 297A 
Wave Analyzer and Sweep Drive 

20 HZ to 50 kHz 
$799.00 

WISPER FANS 
This fan is super quiet, efficient cooling where low acoustical disturbance is a must. 

Size 4.68" x 4.68" x 1.50", Impedance protected, 50/60 Hz 120 volts AC 
ONLY $9.95 or 2/$18.00 

TRW BROADBAND AMPLIFIER MODEL CA815B 
Frequency response 40 to 300 MHZ 

Gain 

Voltage 

CARBIDE CIRCUIT 
Size  Price 
35  $2.15 
42 
47 
49 
50 
51 
52 
53 
54 
55 
56 
57 

$2.15 
$2.15 
$2.15 
$2.15 
$2.15 
$2.15 
$1.85 
$1.85 
$1.85 
$1.85 
$1.85 

MC1303L 
MC1461R 

MC1469G 
MC1550G 
MC1560R 

MC1568G 

MC1569R 
MC4024P 

MC6820P 
2513 

8080A 

2716TI 

MC1460R 

BOARD 
Size 
58 
59 
60 
61 
62 
63 
64 
65 
66 

1.25 mm 
1.45 mm 
3.20 mm 

300 MHZ 16dB MIN 
17 5dB MAX 
50 MHZ 0 to - 1dB from 300 MHZ 
24 volts DC at 220ma MAX 

Only $19.95 

DRILL BITS 
Price 
$1.85 
$1.85 
$1.85 
$1.85 
$1.85 
$1.85 
$1.85 
$1.85 
$1.90 
$1.85 
$1.85 
$3.58 

MICROWAVE DIODES 

H P. 2835  2.20 
MA4882  500 
MBD101  1.89 
MBD102  1.98 
1N831  8.00 
1N5711  2.20 
1N5712  3.45 

INTEGRATED CIRCUITS 
$2.00  MC1463R 

6.90  MC1469R 
2.05  fvIC1560G 

1.50  MC1563R 
12.40  MC1568L 

531  MC1590G 

8.15  MC1648L 
382  MC1648P 

6.95  MC681321P 

6.95  TMS4060 

3,95  TMS4024 
29.95 

5.40 

$5.15 
3,55 

10.20 
10.00 

5.00 

6.50 
4 70 

3.75 

12.00 

6.95 
13.90 

Prices are subject to change. Some items are in limited quantity. 

ALL CRYSTALS $4.95 

19.2 kHz  2.4 MHz  3.1545 MHz  5.604 MHz  7.79850MHz 23.25 MHz 
37 35  242  3.158  5.61482  7.80150  23.575 
49 710  2 4375  3.1585  5.619  7.81  25.9 
70  2 44275  3.1615  5.6115  7.926667  25.99961 
81 9  2 4495  3.1625  5.6265  8.00769  26.66667 
96  245  3.166  5.62963  8.075  26.8965 
225  2 46125  3.16975  5.6415  8.15571  269 
250  2 482  3.177  5.64444  8.364  26 958 
285 714  2 486  3.181  5.6715  8.820  27 70 
576  25  3.1825  5.675  8.8285  27 77778 
720  2 51375  3.18475  5.680  8.837  27 845 
1.0000 MHz  2.56  3.1885  5.695  8.8455  279 
1.2288  2 581  3.2035  5.7  8.854  28 728 
1.3047  2 604  3.20725  5.70370  8.8625  28.88889 
1.455  2.6245  3.2105  5.7105  8.871  28.9 
1.689600  2 618  3.2165  5.733333  8.879500  28.93888 
1.7  2 62825  3.2175  5.74815  8.888  29.896 
1.76375  2.633125  3.2315  5.80741  8.905  29.9 
1.77125  2 639  3.23275  5.83704  8.9135  30.0000 
1.773125  2 63575  3.2365  5.85185  8.9305  30.9 
1.78675  2 64325  3.23775  5.8968  8.939  31.0000 
1.80224  2 646  3.2385  5.92593  8,956  31.11111 
1.81875  2 647  3.238875  5.95556  9.0265  31.66667 
1.845125  2 650750  3.23925  6.00  9.203906  31.9 
1.84375  2 6545  3.24  6.155  9.37491  32.0000 
1.845625  2 65825  3.24025  6.16296  9.545  32.22222 
1.84575  2 660  3.2405  6.210  9.555  32.6 
1.846  2 662  3.241  6.22222  9.565  32.9 
1.84825  2 66575  3.2425  6.25185  9.585  33.0000 
1.84975  2 6695  3.244  6.28146  9.65  33.33333 
1.8575  2 677  3.248875  6.31111  9.7  33.9 
1.908125  2.68075  3.24925  6.321458  9.75  34.0000 
1.925  2 681  3.24975  6.37037  9.8  34.4444 
1.925125  2 6845  3.2515  6.380416  9.85  34.44444 
1.927  2.68825  3.253625  6.380833  9.9  35.0000 
1.932  2.69575  3.255  6.381041  9.934375  35.55555 
1.982  2.702  3.256125  6.381666  9.95  36.0000 
1.985  2.704  3.258625  6.382291  9.999  36.21750 
1.9942  2.71075  3.261  6.382916  0.0000  36.66667 
1.995975  2.715  3.261125  6.384166  0.010  37.00000 
1.964750  2 716  3.266125  6.384791  0.020  37.2175 
2.0000  2.723  3.268625  6.383541  0.021  37.385 
2.0285  2730  3.271125  6.385416  0.040  37.460 
295975  2.7315  3.273625  6.40000  0.20833  37.77777 
2.125  2.73225  3.3  6.427083  0.80375  38.00000 
2126175  2.732625  3.3345  6.42963  1.0000  38.33333 
2.12795  2.733  3.4045  6.45  1.13  38.77777 
2.1315  2.737  3.4115  6.45926  1.1805  38.77778 
2133275  2.73975  3.4325  6.47  1.228  38.88888 
2.13505  2.742125  3.4535  6.4711  1.2375  38.88889 
2.136825  2.7425  3.4675  6.48889  1.27  39.00000 
2.1425  2 744  3.4815  6.510  1.2995  39.160 
2.144625  2.7445  3.5  6.537  1.3565  39.51851 
2.14675  2 74475  3.579545  6.567  1.705  39.55555 
2.148875  2 746875  3.64  6.57778  1.750  39.592593 
2.151  2 751  3.656  6.582  1.755  39.629630 
2.153125  2.754  3.80  6.60741  1.805  39.666667 
2.15375  2.75525  3.803  6.612  1.855  39.703704 
2.155  2 762375  3.805  6.6645  1.905  39.74071 
2.15525  2 7735  3.860  6.66667  1.955  39.777778 
2.157375  2.776625  3.901  6.673  1.96125  39.81481 
2.1595  2 78  3.908  6.693  1.965  39.851852 
2.16375  2 790  3.9168  6.7  2.70666  39.88888 
2.165875  2.814  4.0000  6.705  2.8666  39.92592 
2.170125  2 817  4.011  6.723  2.925  39.962963 
2.17225  2 8225  4.126666  6.7305  2.93  40.00000 
2.174375  2 835  4.194  6.738  3.102  40.037037 
2.1765  285  4.26  6.75125  3.2155  40.074074 
2.17925  2 854  4.3  6.753  3.2455  40.111111 
218475  2 854285  4.57  6.7562  3.2745  40.14814 
2.18575  2 865  4.6895  6.7605  3.2845  40.18518 
2.194125  2 868  4.6965  6.7712  3.2945  40.222222 
2.207063  2 8725  4.7  6.77625  3.3045  40.25925 
2.208313  2 876875  4.7175  6.68148  3.3145  40.29629 
2.209563  2 887  4.7245  6.81482  3.3245  40.33333 
2.210812  2 889  4.7315  6.84444  3.3345  40.37037 
2.210813  2 894  4.765  6.87407  3.3445  40.407407 
2.212063  2 910  4.89  6.880000  3.3545  40   
2.214562  2 920  4.90370  6.90370  3.395  40.48148 
2.214563  2 925450  4 93333  6.910  4.315  40.51851 
2.215625  2.92545  4.96296  6.93333  5.016  40.555556 
2.217938  2.931  5.000  6.940  5.020  40.59259 
2.21975  2 94375  5.13125  6.96296  5.036  40.62963 
2.222125  2.945  5.139585  6.97778  6.39074  40.66666 
2 22325  2 94675  5.147917  7.0057  6.39166  40.703704 
2.22675  2 952  5.164583  7.17333  6.51111  40.740741 
2.22875  2.966  5.21482  7.186666  6.75185  40.77777 
2.23725  2.973  5.25926  7.193333  6.965  40.814815 
2.2395  2 980  5.30370  7.34350  7.00925  40.85185 
2.24075  2 981  5.33333  7.35  7.01018  40.88888 
2.241  2 98325  5.34815  7.36296  7.015  40.925926 
2.246  2.987  5 348400  7.37778  7.065  40.96296 
2.2475  2.9989  5 426636  7.390  7.115  41.00000 
2.2925  3.001  5.436636  7.42222  7.165  41.037037 
2.2975  3.0235  5.456  7.443  7.215  43.33333 
2.30000  3 045  5.4675  7.45850  7.280  45.0000 
2.320  2 049  5.4990  7.4615  7.8710  47.48 
2.326  2.053  5.5065  7.4685  7.9065  48.50000 
2.32625  3.062  5 1111  7.4715  7.9165  49.84166 
2.32825  3.067  5.515  7.473  7.9265  49.95 
2.3525  3.074  5.5215  7.47850  7.9365  50.0000 
2.35256  3.1125  5.52593  7.4815  7.9465  53.45 
2.368  3.126  5.544  7.49850  7.9665  57.45 
2.374  3.137  5.5515  7.5015  7.975  59.45 
2.375  3.13975  5.559  7.62963  7.9735  60.45 
2.38725  3.1435  5.5665  7.65926  7.9935  61.95 
2.395  3.144  5.574  7.67407  8.290  66.66667 
2.396875  3.145  5.5815  7.68889  8.330  70.0000 

3.151  5.58519  7.71852  9.100  72.855 
5.589  7.77778  20.1  75.185 
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76.66667 MHz 
82.75 
83.0000 
84.0000 
90.833 
93.1346 
93.535 
93.9353 
94.3 
95.35 
106.850 
146.64 
147.09 
165.5 

Polorad Model 1206 
1.95 to 4.20 GHz 
signal source 
$400.00 

Model 1107 3.8 to 8.20 
GHz signal generator 

$550.00 

TUNNEL DIODES 

TYPE PRICE 

TD261A  $10 00 
TD263A  10 00 
1N2930  765 

FETS 
3N128  $1.00 
40673  1.39 
MPF102  .45 
MPF121  1.00 
MPF131  1.00 

AA NICADS 
Used/pull out of calculators 
79d each or $59.00/100 

E.F. Johnson tube socket #122-0275-001 
for 3-400Z, 3-5002, 4.125A. 4-250A, 4-400A 

S29.95Ipair 

2300 MHz CONVERTER KIT 
PC board and assembly instructions 

$25.00 
PC board with 13 chip caps - assembled 

$44.50 
PC board with all parts for assembly 

$79.95 
PC board assembled and tested 

$119.95 

RF TRANSISTORS 

TYPE  PRICE 

2N1561 
2N1562 
2N1692 
2N1693 
2N2857JAN 
2N2876 
2N2880 
2N2927 
2N2947 
2N2948 
2N2949 
2N2950 
2N3287 
2N3294 
2N3301 
2N3302 
2N3304 
2N3307 
2N3309 
2N3553 
2N3818 
2N3866 
2N3866JAN 
2N3866JANTX 
2N3924 
2N3925 
2N3927 
2N3950 
2144072 
2N4135 
2N4261 
2N4427 
2N4429 
2N4430 
2N4957 
2N4958 
2N4959 
2N4976 
2N5090 
2N5108 
2N5109 
2145160 
2N5179 

$15.00 
15.00 
15.00 
15.00 
2.45 
12.35 
25.00 
7.00 
17.25 
15.50 
3.90 
5.00 
4.30 
1.15 
75 
1.05 
1.48 
10.50 
3.90 
1.45 
6.00 
1.09 
2.70 
4.43 
3.20 
6.00 
11.50 
26.25 
1.70 
2.00 
14.60 
1.09 
7.50 
20.00 
3.50 
2.80 
2.12 
19.00 
6.90 
3.90 
1.55 
3.34 
.49 

2N5184 
2N5216 
2N5583 
2N5589 
2145590 
2N5591 
2N5637 
2N5641 
2N5642 
2N5643 
2N5645 
2N5764 
2N5842 
2N5849 
2N5862 
2N5913 
2N5922 
2N5942 
2145944 
2N5945 
2N5946 
2N6080 
2N8081 
2N6082 
2N6083 
2N6084 
2N6094 
2N6095 
2N6096 
2N6097 
2N6136 
2146166 
2N6265 
2N6266 
2N6439 
BFR90 
BLY568C 
BLY568CF 
HEP76/63014 
H E PS3002 
H E PS3003 
H E PS3005 
H E PS3006 
H E PS3007 
HEPS3010 
HEPS5026 
MM1500 
MM1550 

electromc,$ 

2.00 
47.50 
4.43 
4.60 
6.30 
10.35 
20.70 
4.90 
8.63 
14.38 
11.00 
27.00 
8.65 
19.50 
50.00 
3.25 
10.00 
46.00 
7.50 
10.90 
13.20 
5.45 
8.60 
9.90 
11.80 
13.20 
5.75 
10.35 
19.35 
28.00 
18.70 
36.80 
75.00 
100.00 
43.45 
3.00 
25.00 
25.00 
4.95 
11.30 
29.88 
9.95 
19.90 
24.95 
11.34 
2.56 
32.20 
10.00 

M8 

MM1552 
MM1553 
MM1601 
MM1602/2N5842 
MM1607 
MM1661 
MM1669 
MM1943 
MM2605 
MM2608 
MM8006 
MMCM918 
MMT72 
MMT74 
MMT2857 
MRF245 
MRF304 
MRF420 
MRF450A 
MRF476 
MRF502 
MRF504 
MRF509 
MRF511 
MRF901 
MRF5177 
M R F8004 
PT3539B 
PT4186B 
PT4571A 
PT4612 
P14628 
P14640 
PT8659 
P19784 
P19790 
PT9847 
SD1043 
SD1116 
SD1118 
SD1119 
TA7993 
TA 7994 
40281 
40282 
40290 

50.00 
56.50 
5.50 
7.50 
8.65 
15.00 
17.50 
3.00 
3.00 
5.00 
2.15 
1.00 
.61 
.94 
2.68 
31.05 
43.45 
20.00 
10.35 
1.38 
.49 
6.95 
4.90 
8.60 
5.00 
20.70 
1.44 
3.00 
3.00 
1.50 
5.00 
5.00 
5.00 
10.72 
24.30 
41.70 
26.40 
5.00 
3.00 
5.00 
3.00 
75 00 
100 00 
10.90 
11 90 
2 48 

MHZ ELECTRONIC KITS: 

kit 41 
Motorola MC14410CP CMOS Tone Generstor 
CMOS Tone Generator uses 1MHZ crystal to produce standard dual frequency dial. 
mg signal. Directly compatible with 12 key Chomeric Touch Tone Pads. Kit Includes 
the following: 
1  Motorola MC14410CP Chip 
1  PC Board 
And all other parts for assembly  NOW ONLY $15.70 
with 1 MHz crystal  $20.65 

Kit 112 
Fairchild 95H9ODC Prescaler 350MHZ. 
95H9ODC Prescaler divides by 10 to 350 MHZ This kit will take any 35MHZ Counter 
to 350 MHZ. Kit includes the following: 
1  Fairchild 95H9ODC Chip 
1  2N5179 Transistor 
2  UG-88/U BNC Connectors 
1  PC Board 
And all other parts for assembly.  NOW ONLY $24.95 
Less 95H90 chip  $10.95 

FAIRCHILD VHF AND UHF PRESCALER CHIPS 
95H9ODC  350MHZ Prescaler Divide by 10/11 
95H91DC  350MHZ Prescaler Divide by 5/6 
11C9ODC  650MHZ Prescaler Divide by 10/11 
11C91DC  650MHZ Prescaler Divide by 5/6 
11C83DC  iGHZ Divide by 248/256 Prescaler 
11C7ODC 
11058DC 
11C44DC 
11C24DC 
11C06DC 
11C05DC 
11C01FC 

600MHZ Flip/Flop with reset 
ECL VCM 
Phase Frequency Detector (MC4044P/L) 
Dual TTL VCM (MC4024P/L) 
UHF Prescaler 750MHZ D Type Flip/Flop 
1GHZ Counter Divide by 4 
High Speed Dual 5-4 Input NO/NOR Gate 

$ 9.50 
8.95 
16.50 
15 95 
29.90 
12.30 
4.53 
3.82 
3.82 
12.30 
74.35 
15.40 

CRYSTAL FILTERS: Tyco 00119990 some as 2194F 
10.7MHZ Narrow Band Crystal Filter 
3 db bandwidth 15khz minimum 20 db bandwidth 60khz minimum 40 db bandwidth 
150khz minimum. Ultimate 50 db: Insertion loss 1.0db Max. Ripple 1.0db Max. Ct. 0 + 
- 5pf. Rt. 3600 Ohms. 

NOW ONLY $5.95 

2E26 
3-500Z 
3-1000Z 
3828 
3X2500A3 
4.65A 
4-125A 
4-250A 
4-400A 
4-1000A 
5-500A 
4CX250B 
OCX250F 
4CX250G 
4CX250K 
4CX25OR 
4CX350A 
4CX350FJ 
4CX1000A 
4CX1500B 
4CX15000A 
4X150A TERMS: 

All checks and money orders are in U.S. funds! 
All orders sent lirst class or UPS. 
Please include $1.50 minimum lor postage. 
All prices are in U.S. dollars. 
All parts prime/guaranteed. 
5% service charge on all bank cards. 

TUBES 

$5.00  4X150G 
90.00  100TH 
225.00  572B 
5.00  811A 

150.00  813 
54.50  5894 
68.75  6146A 
80.00  6146B 
81.50  6159 
255.00  6293 
145.00  6360 
38.50  6907 
53.50  6939 
53.50  7360 
72.00  7984 
48.00  8072 
60.00  8156 
70.00  8226 
289.00  8295A/PL172 
285.00  8458  
400.00  8560AS 
37.00  8950 

(602) 242-3037 

2111 W. Camelback 
Phoenix, Arizona 85015 

70.00 
144.00 
39.00 
12.95 
29.00 
39.00 
5.25 
6.25 
10.60 
18.50 
7.95 
35.00 
9.95 
10.60 
10.40 
45.00 
7.85 

127.70 
328.00 
25.75 
50.00 
5.95 

BANK AMERICARD/VISA/MASTERCHARGE 
Your Number 
(or equivalent) 

Exp. Date 

Your Signature: 

vo Reader Service-see page 259 235 



GET ON PHASE THREE FOR MUCH LESS THAN YOU THINK! 
These Low Cost SSB 

TRANSMITTING 
CONVERTERS 
Let you use inexpensive recycled 

10M or 2M SSB exciters on UHF & VHF! 

• Linear Converters for SSB, CW. FM, etc. 
• A fraction of the price of other units; no need to 
spend $300 - $400! 

• Use with any exciter; works with input levels as 
low as 1 mW. 

• Use low power tap on exciter or simple resistor 
attenuator pad (instructions included). 

• Link osc with RX converter for transceive. 

HAMTRONICS 
DOES IT AGAIN , 

NEW XV4 UHF KIT- ONLY S99.95 
28-30 MHz in. 435-437 MHz out. 1W p e p on ssb. up to 
11/2 W on CW or FM. Has second oscillator for other 
ranges. Atten. supplied for 1 to 500 mW input, use 
external attenuator for higher levels. 

Extra crystal for 432-434 MHz range  $5.95 

Easy to Build FET 

RECEIVING 
CONVERTERS 
Let you receive OSCAR and other 
exciting VHF and UHF signals on 
your present HF or 2M receiver 

VHF 

KIT 

STILL 

ONLY 

$34.95 
-• 

MODEL  RF RANGE  OUTPUT RANGE 

C28 
C50 
C50-2 
C144 
C145 

or 
C146 
C220 
C220-2 
C110 (less xtal) 

28-32 MHz  144-148 MHz 
50-52  28-30 
50-54  144-148 
144-146  28-30 
145-147  28-30 
144-144.4  27-27.4 (CBi 
146-148  28-30 
220-222  28-30 
220-224  144-148 
Any 2MHz of  26-28 
Aircraft Band  or 28-30 

FAMOUS HAMTRONICS PREAMPS 
Let you hear the weak ones too' 

Great for OSCAR. SSB. FM. ATV Over 14.000 in 

use throughout the world on all types of receivers 

P9 Kit  $12.95 
P14 Wired  $24.95 
Specify band when ordering 

• Deluxe vhf model for applications where space 
permits  • 1'  3"  • Models available to cover any 
4MHz band in the 26 to 230 MHz range  • 12 Vdc 
• 2 stages  • Ideal for OSCAR  • 20 dB gain 

PEI Kit  $10.95 ,•—fo 
IN band when ordering .414_ 

• Miniature vhf model for tight spaces-size only 1/2 x 2 
• Models available to cover any 4MHz band in the range 

0 to 230 MHz  • 20 dB gain  • 12 Vdc 

XV2 VHF KIT - ONLY $69.95 
2W p.e.p. output with as little as lmW input. Use simple 
external attenuator. Many freq. ranges available. 

MODEL  INPUT (MHz)  OUTPUT (MHz) 

XV2-1  28-30  50-52 
XV2-2  28-30  220-222 
XV2-4  28-30  144-146 
XV2-5  28-29 (27-27 4 CB)145-146 (144-144 4) 
XV2-7  144-146  50-52 

XV28 2M ADAPTER KIT - $24.95 
Converts any 2M exciter to provide the 10M signal 
required to drive above 220 or 435 MHz units. 

UHF 

KIT 

ONLY 

$34.95 

MODEL 

C432-2 
C432-5 
C432-4 
C432-9 

RF RANGE  OUTPUT RANGE 

432-434 
435-437 
432-436 
439.25 

28-30 
28-30 
144-148 
61.25 

Professional Quality VHF/UHF 

FM/CW EXCITERS 
• Fully shielded designs 
• Double tuned circuits for spurious suppression 
• Easy to align with built-in test aids 

T50-50  6-chan, 6M, 2W Kit  $49.95 
T50-150 6-chan, 2M, 2W Kit  $49.95 
150-220 6-chan, 220 MHz, 1i/ M Kit  $49 95 
1450  1-chan, 450 MHz. 1W Kit  $49.95 

P15 Kit 

P35 Wired 

$18.95 

$34.95 

• Covers any 6 MHz band in UHF range of 380 to 
,20 MHz  • 20 dB gain  • 2 stages  I 12 Vdc 

See our Complete Line of 

VHF & UHF Linear PA's 
• Use as linear or class C PA 
• For use with SSB Xmtg Converters, FM Exciters. etc 

LPA 2-15 VHF PA, 2W in/15-20W out. Solid-state hr 
switching. Kit   $59.95 

LPA 2-45 VHF PA. 2W in/40-45W out. Can also be used 
with 8-10W drive. Kit  $109.95 

LPA4-10 UHF PA. 1/2 W-1 W in/8-10W out Kit   $79 95 

NEW VHF/UHF FM RCVRS 
Offer Unprecedented 

Range of Selectivity Options 

• New generation 
• More sensitive 
• More selective 
• Low cross mod 
• Uses crystal filters 
• Smaller 
• Easy to align 

675A. VHF Kit for monitor or weather sattelite service. 
;ses wide L-C filter -60dB at ± 30 kHz  $69.95 

R758* VHF Kit for normal nbfm service. Equivalent to most 
transceivers -60dB at ± 17 kHz. -80d0 at ± 25 kHz „ $74.95 

R75C- VHF Kit for repeater service or high rf density area. 
-60dB at ±14kHz, -80dB ±22kHz, -100dB ±30kHz.... $84.95 

R7513* VHF Kit for split channel operation or repeater in 
high density area. Uses 8-pole crystal filter -60dB at 
±9 kHz. -100dB at ± 15 kHz. The ultimate receiver!... $99.95 

• Specify band: 10M, 6M, 2M. 02 20 MHz. May also be used 
for adjacent commercial bands Use 2M version for 137 Ml-iz 
WX satellites. 

R85( ) UHF FM Receiver Kits, triple conversion, include 
C432 UHF Front End Module. Add $20 to above prices. 
(Add selectivity letter to model number.) 

A13-45A 6-Channel Adapter for receivers   $13.95 

IT'S EASY TO ORDER! 
• Write or phone 71 6-392-9430 

(Electronic answering service evenings & weekends) 

• Use Credit Card, UPS COD, Check. Money Order 

• Add $2.00 shipping & handling per order 

Call or Write to get  “, 

FREE CATALOG  
With Complete Details - 

ham romcs, inc. 
(Send 4 IRC's for oversr.asmaingi 65C MOUL RD• HILTON, NY 14468 



FREQUENCY COUNTER KIT 

Outstanding Performance 

$8 995  Incredible Price 

The CT-50 is a versatile and precision frequency counter which will measure 

frequencies to 60 mHz and up to 600 rikiz with the CT-600 option  Large Scale 

Integration. CMOS circuitry and solid state display technology have enabled this counter to 

match performance found in units selling for over three times as much  Low power 
consumption (typically 300-400 ma) makes the CT-50 ideal for portable battery operation 

Features of the CT-50 include large 8 digit LED display RE shielded all metal case, easy 

pushbutton operation, automatic decimal point fully socketed IC chips and input protection 
to 50 volts to insure against accidental burnout o- overload And the best feature of all is the 

easy assembly Clear, step by step instructions guide you to a finished unit you can rely on 

Order your today! 

CT-50 60 mHz counter kit 
CT-50W T 60 mHz Counter wired and tested 
CT-600 600 mHz scaler option add 

CAR 
CLOCK 

The UN-KIT. Only 
5 solder connections 

Here s a super looking rugged and accurate auto 
clock which is a snap to build and install Clock 
movement is completely assembled-you only solder 
3 wires and 2 switches takes about 15 minutes' 
Display is bright green with automatic brightness 
control photocell-assures you of a highly readable 
display day or night Comes in a satin finish an-
odized aluminum case which can be attached 5 
different ways using 2 sided tape Choice of silver 
black or gold case (specify) 
DC-3 kit 12 hour format  S22 95 
DC-3 wired and tested  529 95 
110V AC adapter  $5 95 

02 

Under dash 
car clock 
12 24 hour clock in a beau• 
Wu' plastic case features 6 
Jumbo RED LEDS high accuracy (1min mo ). easy 3 
wire hookup display blanks with ignition and super 
instructions Optional dimmer automatically adiusts 
display to ambient light level 
DC-11 clock with mtg bracket  527.95 

DM-1 dimmer adapter  2.50 

PRESCALER 
Extend the range of your 
counter to 600 mHz Works 
with any counter Includes 2 
transistor pre-amp to give supei sens typically 20 
mv at 150 mHz Specify - 10 or - 100 ratio 
PS-1B 600 mHz prescaler  $59.95 
PS -I BK eno mHz OreScaler kit  49.95 

SPECIFICATIONS: 
Frequency range 6 -0 to 65 mHz 600 mHz with CT-600 
Resolution 10 Hz or 0 1 sec care t Hz f” I sec gate 
Readout 8 digit 0 4' high Llp direct readout in rnliz 
Accuracy 1005adfustabl., prom 
Stability 20 ppm ore 10 to 30 C temperature 
compensated 

Input BNC 1 megobn 20 pf krect 50 ohm with CT-6CK 
Overload 50VAC inixernum al modes 
Sensitivity less thar ;5 mu toi65 mHz 50-150 mu to 600 
mHz 

Power 110 VAC 5 Wats or 12 VOC o, 400 ma 
Size 6" x 4" x 2- hip qualit. aluminum case 2 lbs 
ICS 13 units all sochated 

589.95  CB -t Color TV calibrator-stabilizer 

159.95  DP-1 DC probe generai purpose probe 
29 95  HP-1 High impedance probe non-loadir 

OP-AMP SPECIAL 

741 mini dip  12/52.00 
B1-FET mini dip 741 type  10/52.00 

VIDEO TERMINAL 
A completely self-contained, stand alone video ter-
minal card Requires only an ASCII keyboard and TV 
set to become a complete terminal urit Two units 
available common features are single 5V supply, 
XTAL controlled sync and baud rates (to 9600), 
complete computer and keyboard control of cursor 
Parity error control and display Accepts and gener-
ates serial ASCII plus parallel keyboard input The 
3216 is 32 char by 16 lines 2 pages with memory 
dump feature The 6416 is 64 char by 16 lines, with 
scrolling upper and lower ca se (optional) and has 
RS-232 and 20ma loop interfaces on board Kits 
include sockets and complete documentation 
RE 3216 terminal card 
RE 6416 terminal card 
Lower Case option 6416 only 

Power Supply Kit 
Video Rh Modulator VD-1 
Assembled. tested units add 

5149.95 
189.95 
13.95 
14.95 

6.95 
60.00 

CALENDAR ALARM CLOCK 
The clock that s got it all 6 5 LEDS 12 24 hour 
snooze 24 hour alarm 4 year calendar battery 
backup and lots more The super 7001 chip is used 
Size 5x4 x2 inches 
Complete kit less case (not available) 
DC-9 534.95 

30 Watt 2 mtr PWR AMP 
Simpie Class C power amp features 8 times power 
gain 1 W in for 8 out 2 in for 15 out 4Wirifor30out 
Max lutput of 35 W incredible value complete with 
all parts less case and T-R relay 
PA-1 30 W pwr amp kit  522 95 

TR-1 RF sensed T-R relay kit  6 95 

Ramsey's famous MINI-KITS 

FM WIRELESS MIKE KIT 

Transmits up to 300' 
to any FM broadcast 
radio uses any type of 
mike Runs on 3 to 9V 
Type FM-2 has added sen-
sitive mike preamp stage 
M 1 kit $2.95  FM-2 kit $4.95 

COLOR ORGAN/MUSIC LIGHTS 

See music come alive. 3 different 
lights flicker with music One light 
or lows one for the mid-range and 
one for the highs Each channel 
individually adiustable and drives 
rip to 300W Great for parties band 
music note clubs and more 
Complete kit ML.1  $7.95 

LED BLINKY KIT 
A great attention getter which alter. 
'lately flashes 2 iamb° LEDs Use 
for name badges buttons warning 
panel lights. anything. Runs on 3 to 
5 volts 
CnmnIpla kit RI I  52.95 

VIDE O M ODULATOR KIT 
Converts any TV to video monitor 
Super stable tunable over ch 4-6 
Runs on 5-151 accepts std video 
signal Best unit on the market' 
Complete kit vD•1  56.95 

TONE DECODER 
A complete 
tone decoder on 
a single PC board 
Features  400-5000 
Hz adiustable range via 
20 turn pot voltage regulation 567 
IC Useful for touch,one decoding 
tone burst detection. FSK etc Can 
also be used as a stable tone en-
coder Runs on 5 to 12 volts 
Complete kit TO-1  $5.95 

04N 

W HISPER LIGHT KIT 
An interesting kit srnali mike picks 
up sounds and converts them to 
light The louder the sound the 
brighter the light Completely self-
contained includes mike runs on 
110vAC controls up to 300 watts 
Cornxiete kit WL 1  56.95 

rainsak alacturcics 
B OX 4072, R OC HESTE R, N.Y. 1461 0 

SUPER SLEUTH 

A super sensitive am-
plifier which will pick 
up a pin drop at 15 feet , 
Grear for monitoring baby s room or 
as general purpose amplifier Full 2 
W rms output runs on 6 to 15 volts 
uses 8-45 ohm speaker 
Complete kit BN-9  $5.96 

PO WER SUPPLY KIT 

Complete tripie regu• 
tared power supply pro-  wiT 
vides variable  6 to 18 
volts at 200 ma and r. 5V at 1 
Amp  Excellent load regulation 
good filtering and small size Less 
transformers requires 6 3V or 1 A 
and 24 VCT 
Complete kit PS-3LT  $6.95 

SIREN KIT 
Produces upward and downward 
wail characteristic of a police siren 
5W peak audicioutput runson 3-15 
volts uses 3-45 ohm speaker 
Crimniere kit Sk4-3  10 04 

P H O NE O R DE RS C ALL 

(71 6) 271-6487 

FM MINI MIKE KIT 
A super  high  performance  FM 
wireless mi re kit' Transmits a stable 
sigr al up to 300 yards with excep-
tional audio quality by means of its 
built in electret mike Kit includes 
case mike on-oft switch antenna 
battery and super instructions This 
is be finest unit available 

FM-3 if it  S12.95 
FM-3 wired and tested  16.95 

CLOCK KITS 

our Best Seller 

your Best Deal 

Try your hand at building the finest looking 
clock on the market  IS satin finish anodized 
aluminum case looks great anywhere while six 4" 
LED digits providea flight- readable display This is a 
complete kit no extras needed and it only takes 1-2 
hours to assemble Your choice of case colors 
silver gold bronze black blue (specify) 
Clock kit 12 24 hour DC-5  522.95 
Clock with 10 mfn ID timer 12 24 hour 
DC-10  27.95 

Alarm clock 12 hour only. DC-8  24.95 
12V DC Car clock DC-7  27.95 
For wired and tested clocks add $10 00 to kit twice 

Hard to find PARTS 
LINEAR ICs 
301 
324 
380 
380-8 
555 
556 
566 
567 
1458 
3900 
CMOS ICs 
4011 
4013 
4046 
4049 
4518 
5369 
TRANSISTORS 
2N3904 type  10 ,1 00 
2N3906 type  10 1 00 
NPN 30W Pwr  3 1 00 
PNP 30Vv Pwr  3i1 00 
20055  60 
UJT 2142646 type  3 200 
FE T MPF102 type 3 200 
UHF 2N5179 type 3 200 
MRF•238 Rh  tt 95 

SOCKETS 
8 can  10 2 00 
i4 pin  10 200 
16 pin  10 200 
24 pin  4200 
28 pin  4 200 
40 pin  3200 

REGULATORS 
S. 35  78MG  51 25 
1 50  723  50 
1 25  309K  85 
75  7805  85 
45  78L05  25 
85  7905  1 25 
IS  7812  85 

1 25  7912  1 25 
50  7815  85 
50  TTL ICs 

74500  35 
20  7447  65 
35  7475  50 
1 85  7490  50 
40  74196Ti  I 35 

1 25  SPECIAL ICs 
1 75  11C90  13 50 

10116  1 25 
4511  200 
5314  295 
5375AB  295 
7001  650 
4059 - N  900 
7208  17 95 

LEDs 
Jumbo red  8 1 00 
Jumbo green  6 1 00 
Jumbo yellow  6 1 00 
Mini red  81 00 
Micro red  8 1 00 
BiPolar  75 
FERRITE BEADS 
With info specs  15 1 00 
6 hole balun  5 1 00 

TERMS:Sahsfachon guaranteed or money 
refunded COD add S1 50 Minimum order 
S6 00 Orders under 510 00. add S 75 Add 

twirwirum  5% for oostage nsurance handling Over 
= CM  seas ackl 15% 111 residents add 7% tax 

He 
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16K EPROM CARD-S 100 BUSS 

I fi FP r  Q) 
11. ii 

$59.95 
KIT 

OUR 

BEST 

SELLING 

KIT! 

USES 2708's! 

Thousands of personal and business systems around 
the world use this board with complete satisfaction. 
Puts 16K of software on line at ALL TIMES! Kit features 
a top quality soldermasked and silk-screened PC board 
and first run parts and sockets. All parts (except 2708's) 
are included. Any number of EPROM locations may be 
disabled to avoid any memory conflicts. Fully buffered 
and has WAIT STATE capabilities. 

OUR 45ONS 2708'S 
ARE $8.95 EA. WITH 
PURCHASE OF KIT 

ASSEMBLED 
AND FULLY TESTED 

ADD $25 

16K STATIC RAM KIT-S 100 BUSS 
PRICE CUT! 

$279 KIT 

FOR 25ONS 
ADD $10 

FULLY 
STATIC, AT 

DYNAMIC PRICES 

WHY THE 2114 RAM CHIP? 
We feel the 2114 will be Menem industry standard 
RAM chip ilike the 2102 was) This means price, 
availability, and quality will all be good. Next. the 
2114 is FULLY STATIC, We feel this is the ONLY 
way to go on the 5-100 Buss, We've all heard the 
HORROR stories about some Dynamic Ram 
Boards having trouble with DMA and FLOPPY 
DISC DRIVES  Who needs these kinds of 
Problems? And finally even among other 41( 
Static RAM's the 2114 stands not, Not all 4K static 
Rams are created equal' Some of the other 4K's 
have clocked chip enable lines and various timing 
windows just as critical as Dynamic RAM's Some 
of our competitor s 16K boards use these "tricky" 
devices But not us, The 2114 is the ONLY logical 
choice for a trouble-free straightforward design 

KIT FEATURES 
1 Addressable as four separate 4K Blocks 
2  ON  BOARD  BANK  SELECT  Circuitry 
(Crornernco Standard.) Allows up to 512K on 
line. 
3 Uses 2114 1450145) 41 Static Rams 
4 ON BOARD SELECTABLE WAIT STATES 
5 Double sided PC Board, with solder mask and 
silk screened layout Gold plated contact fingers 
6 All address and data lines fully buffered 
7 Kit includes ALL parts and sockets 
II PHANTOM is iumpered to PIN 67 
9 LOW POWER under 2 amps TYPICAL from the 
Volt Buss 

10 Blank PC Board can be populated as any 
multiple of 4K 

BLANK PC BOARD W/DATA—$33 
•••..•  LOW PROFILE SOCKET SET—$12  ASSEMBLED 8 TESTED—ADD $30 
••••••\  SUPPORT IC'S & CAPS-919.95 
••••••    
11••••• 
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(450 NS RAMS!) 

Thousands of computer sy,tems rely on this rugged, work 
horse, RAM board. Designed for error-free, NO HASSLE, 
systems use. 
KIT FEATURES: 
1. Doubled sided PC Board with solder 
mask and silk screen Iayout.Gold 
plated contact fingers. 

2 All sockets included 
3 Fully buffered on all address and data 
lines. 

4 Phantom is jumper selectable to pin 
67. 

5 FOUR 7805 regulators are provided 
on card. 

Blank PC Board w/Documentation 
$29.95 

Low Profile Socket Set 13.50 
Support IC's (TTL & Regulators) 

$9.75 
Bypass CAP's (Disc & Tantalums) 

$4.50 

ASSEMBLED AND FULLY 
•••••• 

BURNED IN ADD $30  •••••• 
•••• 

C  16K STATIC RAM SS-50 BUSS 
PRICE CUT! 

FULLY STATIC 

AT DYNAMIC PRICES 

4   

KIT FEATURES: 

FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED - $30 

.• • 4 

1. Addressable on 16K Boundaries 
2. Uses 2114 Static Ram 
3. Runs at Full Speed 

4. Double sided PC Board. Solder 
mask and silk screened layout. 
Gold fingers. 

5. All Parts and Sockets included 
6. Low  Power:  Under 2 Amps 
Typical 

BLANK PC BOARD-533  COMPLETE SOCKET SET-512 
SUPPORT IC'S AND CAPS— 919 95 

S-100 Z80 CPU CARD 
ASSEMBLED AND TESTED! READY TO USE! Over 3 years of 
design efforts were required to produce a TRUE S-100 Z80 CPU 

at a genuinely  FEATURES'  bargain price!  4 MHZ!  $15995  

* 2 or 4 MHZ Operation. 
* Generates MWRITE. so no front panel required. 
a Jump on reset capability 
a 8080 Signals emulated for S-100 compatability. 
Top Ouality PCB. Silk Screened. Solder Masked. Gold Plated Contact 
Fingers 

Perfect For 
OEM's  

LOW POWER - 25ONS 

2114 RAM SALE! 
4K STATIC RAMS MAJOR BRAND NEW PARTS 

These are the most sought after 2114's. LOW POWER and 
25ONS FAST  $ -•50 

ea. or 8 For 555 
SPECIAL SALE:  We reserve the right to limit quantities.) 

PROC. TECH. QUITS THE MICROPROCESSOR BUSINESS! 

FACTORY CLOSE OUT - SPECIAL PURCHASE! 
•16KRA 

16K S-100 Dynamic Ram Board - $1 49. 95  

ORIGINALLY PRICED AT $429 each! 

We purchased the remaining inventory of PT's popular 
16K Ram Board when they recently closed their plant. 
Don't miss the boat! These are brand new, fully tested, 
ASSEMBLED and ready to go. All are sold with our 
standard 90 day limited warranty!! 

72 Page Full Manual, Included Free! 

NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE SUPPLIERS OF CPM SOFTWARE. 

•••••  Digital Research: Computers ...•• 
(OF TEXAS) 111•••• 

*10***  P. O. Box 401565 • GARLAND, TEXAS 75040 • (214) 494-1505 
••••:.% 

TERMS: Add $1 00 postage we pay balance Orders under $15 add 75C 

handling No C O D We accept Visa MasterCharge and American Express 
[aids Tex Res add 5% Tax Foreign orders except Canada add 20. r II cs) 
Day Money Sack Guarantee on all items 
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BIG SCR! 
2N1842 - STUD MOUNT 

16 AMP - 50 PIV 

790  3 FOR $2 
WITH HARDWARE! 

VARO FULL 
WAVE BRIDGE 
6 AMPS 200 PIV 

#VH248 
3/4 IN. SQUARE  NE W! 

890 ea. 4 FOR $2.99 
MICRO MINI 

TOGGLE SWITCHES 
6 for $5 with hardware 

99: 
EACH 

BIG TRIAC! 
STUD MOUNT. ISOLATED TAB! 

15 AMP - 600 PIV 
BY RCA. SUPER SPECIAL! 

$1 •il 9 EACH   

RCA SENSITIVE GATE TRIAC 
TO-5 CASE. HOUSE #40531 
ALSO SAME AS T2300D. 

2.5 AMPS 400 PIV 
5 FOR $1.19 

PEREFECT FOR DIMMERS, COLOR ORGANS, ETC 
PC LEADS 

RCA CMOS PHASE LOCK LOOP!! 
CD4046  HOUSE #. SUPER SPECIAL!! 

9 9 0 EACH 

We bought 350,000 LEDs. 
And you get the savings. 

Reds,  greens,  yellows.  orange,  small, 
medium. large Bags of 25 - mixed $2.75. 
That's only 115 each Compare this bargain up to 

twice our price 

FACTORY PRI ME 

BI - Polar LED  594 ea. or 10 for $5 

LAB-BENCH VARIABLE POWER SUPPLY KIT 
5 to 20 VDC at 1 AMP Short circuit protected by current limit 
Uses IC regulator and 10 AMP Power Darlington Very good 
regulation and low ripple Kit includes PC Board, all parts, 
large heatsink and shielded transformer  50 MV  TYP 
Regulation  $15.99 KIT 

CLOCK M ODULE OPTIONS 

MA1008 A and D MA1013 
Switches and pot for all optIons 
Includes: 
5 push buttons 
1 toggle 
1 10K pot  52.50 
Alarm  Parts  (including  high  impedence 

transducer)  Much more efficient than a 
speaker  $1.50 
Transducer only (unbelievably loud') $1.10 

LED BAR GRAPH AND ANALOG METER DRIVER 

New from National Semi  #LM3914  Drives 10 LED 
directly for making bar graphs, audio power meters, 
analog meters. LED oscilloscopes. etc Units can be 
stacked for more LED's. A super versatile and truly 
remarkable IC Just out' 

SPECIAL PRICE: $3.99  INCLUDES 12 Page Spec. Sheet 

16K DYNAMIC RAM CHIP 
WORKS IN TRS-80 OR APPLE II 
16K X 1 Bits 16 Pin Package Same as 
Mostek 4116-4  250 NS access 410 NS 
cycle time Our best price yet for this state 
of the art RAM 32K and 64K RAM boards 
using this chip are readily available These 
are new fully guaranteed devices by a 
male' 

VERY LIMITED STOCK! 

-MAGAZINE  SPECIAL  - 8/$79.50 

SONY 23 W ATT A U DI O A MP M OD ULE 

=STK-054. 23 W ATTS SUPER CLEAN AUDI O. 20 HZ to 

100  KHZ  L  2  DB  HYBRID,  SILICON,  SELF-

CONTAINED M ODULE. ONLY 1', x 2'.  IN  WITH 

DATA. 

CO MPARE AT UP TO TWICE OUR PRICE' $6 .50 each 

60 Hz CRYSTAL TIME BASE 
$4.95 (Complete Mt) 

Uses MM5369 CMOS divider IC 
with high accuracy 3 579545 
MHZ Crystal Use with all MOS 
Clock Chips or Modules Draws 
only 1 5 MA All parts. data and 
PC Board included  100 Hz. 
same as above except $5.95 

FAIRCHILD PNP 

"SUPER TRANSISTOR" 
2N4402 TO-92 Plastic Silicon PNP 

Driver High Current VCEO-40 NEE-

S° to 150 at 150 MA FT-150 MHZ A 

super "BEEFED-UP Version of the 

2N3906 

SILICON PO WER 

SOLAR CELLS 
2 Inch Dia Approx 5 VDC at 500 
MA in sunlight Factory new units 
not 'elects as sold by others 
Series for higher voltage, parallel 
for higher current Converts solar 
energy directly to electricity 
LIMITED QUANTITY. $ 599  ea 

NATIONAL SEMICONDUCTOR 

"COLOSSUS JR." JUMBO CLOCK MODULE 

ASSEMBLED/ NOT A KIT. 

- PEP S CLOSEOUT . 

IAC XFMR $t 951 

I PERFECT FOR USE IWITH A TIMEBASE  

MA1013 
BRAND NE W! 

• Bright 4 digit 0 7- LED Display 
• Complete-Add only Trans ormer and Switches 
• 24 Hour Alarm Signal Output 
• 12 Hour Real Tirne Format 
• 50 or 60 Hz Operation 
• Power Failure Indication 
• LED Brightness Control 
• Sleep and Snooze Timers 
• Alarm on and PM Indicators 
• Direct Drive - No RFI 
• Direct Replacement for MA1012 
• Comes with Full Dela 

Digital Research: Parts 
(OF TEXAS) 

P.O. BOX 401247 • GAR LAND, TEXAS 75041 • ()14) 271-2461 

8 FOR $1.19 

SOUND ACTIVATED SWITCH 

Not a kit Already assembled 
Clap your hands and turn on 

lights music boxes coffee pets 
etc Full spec sheet with each 

69C  10 for $5.50 

TOSHIBA POWER AUDIO AMP 
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5.8 WATTS RMS Typical Output. 50 to 30,000 HZ 
+ 3 DB. For CB's, tape decks, PA's, etc. Works off ••••• 

.05 of a single supply voltage from 10.5 to 18 VDC. 10 
Pin plastic DIP with special built in heat sink tab. 
Perfect for use on 12VDC.  $3 99  .•••• 

With Data.  each  ••••• 
••••• 

TERMS: Add 50C postage, we pay balance Orders under $15 add 74:: 
75C handling  No C 0 D We accept Visa, MasterCharge and •••••• 
American Express cards Tex Res add 5% Tax Foreign orders "... 
(except Canada) add 20% P&H 90 Day Money Back Guarantee on 
all items 

  • .• 
••  e•  itre   **  •• 

 • • • • 
:41141;41.00:0946•04100000:0000.00000000,000004100000•0000000000•00 0 0 



II  
SPECTRONICS, INC. 
1009 Garfield St., Oak Park, Illinois • 60304 

(312) 848-6777  ,58, 

BARGAIN 
FAVORITES! 

OUR BEST-SELLING MULTI-BAND! 

AS LO W AS 

$7375 

• One halt the length of conventional half-wave dipoles 
• Multi-band. Multi-frequency, 
• Maximum efficiency - no traps, loading coils, or stubs 
• Fully assembled and pre-tuned - no measuring, no cutting 
• All weather rated - 1 KW AM. 2.5 KW CW or PEP SSB. 
• Proven performance - more than 10.000 have been deliverec, 
• Permit use of the full capabilities of today's 5-band xcvrs 
• One feedline for operation on all bands 

40-10HD/A 40/20/15/10 Mtrs (36) .... $73.75 c 
80-40HD/A 80/40 Mtr bands (69)   77.25 c 
75/40HD/A 75/40 Mtr bands (66)   73.75 c 
75-10HD/A 75/40/20/15/10 Mtr (66)   89.95 c 
80-10HD/A 80/40/20/15/10 Mtr (69)   94.95 c 

If it's the ultimate in paddles your looking 
for may we recommend the Bencher. It's 
simply the nicest one we've seen yet. 

BY1 paddle w/black base  $39.95 c 
BY1 Deluxe model w/chrome base.  49 95 c 

DSI 
A 550 MHz 
COUNTER 
FOR UNDER 
4100 

$ 9 995 

• ONE HOUR easy assembly. • 1 YEAR warrantee 
•  DIGIT readout • 1 Hz resolution • 12 VDC 
• operation • Va INCH LED's • 95 % assembled 

Whether its adjualing 460 Hz time base, or netting a tiro 
radio, here's one low cost counter to do it all , Ideal for aii 
types of radios. TV and PLL repair. computer maintenance 
constructiOn. and audio amplifier 8 Receiver repair 

3550 ad  S99 95  AC 9 AC Adapter  S7 95 
T 101 Antenna  395  Shipping A Handling  150 

CATALOG SPECIAL - 
T101 antenna free! 
A $3.95 value! 

NEW from HY-GAIN! 
A 5289.95 Value'  TH5DXX 5 El 

ONLY  10-15-20 Meter 

$2 215°  Beam - Rated 
Full Legal Power 

TRUCK SHIP ONLY Output 

IMPROVE YOUR 
RECEPTION'•  

AN ArAECO ALL 
BAND PREAMPt 
• 6-160 Meters 
• 20+ dB Gain 
• Low Price 

ONLY 

$ 4 995 

YODEL PLF-2  Improves weak Signals as well as image 
and so wious 'electron of most receivers Direct switching 
to rec or preamp includes pwr. supp 117 VAC wired 
tested   M OS   

Famous "W2AU" Balun 

,-  1100El 1 I 
P M  L vm  or  9 4 9 5  

A  MODEL 41 

AMIlr M MIINNIN 
W WI? .16 

n 

I M OLLS FULL 2 NW PEP AND THEN SOME Broad Banded 3 to 40 Mr 
2 HELPS TY! FRO WNS Be Rel.  Com Line Nadielion 
1 NOW ALL STAINLESS Stitt itallOwIlat $0239 Oo..ittle Sloe' Plated 
I IMPIOVES  RATIO  rredii V̂ Cde. Li... Pic. OD 
5 REPLACES CENTER INSULATOR H .6,tends inrenna Pull of Ovtr 600 LOS 
6 N U IN OPI NING ARRESTER neips Firer I Ba,un - Could Also Sam 

Val6abit Ger 
r SU M IN PIANO UP NOON idea Idi inotited Vent Multi Bend Antenna 
9 CJ.t%  Bed. and Ousels 

NOW ICING USED It ALL BRANCKS OF TM US man FORCES. FAA, 
RCA CIA CANADIAN DEFENSE DEPT  PLUS DIOUSANDS OF HAMS TN( 
WORLD OVER 

Comes RD models I I aa ttttt SO el /5 ohm anbalamod lama liael to 50 
or 15 dim Mi med Imo 4 1 model watches SO or /5 Ow iiMalamod 
coal Ire& to 100 or 300 ohm balanced load 

Mole I 1  $11 95  Model 41  $11 15 

DIPOLE HEADQUARTERS 

CABLE 
8U FOAM, hi dens braid 50 ft   $12.95 c 
8U FOAM, hi dens braid 100 ft. ...  24.00 e 
RG58A/U stranded center 50 ft ....  6.95 c 
RG58A/U stranded center 100 ft..  9.95 d 
RG58 3 ft wIPL259 each end   3.35 b 
RG58 5 ft w/PL259 each end .....  4.39 b 
RG58 50 ft w/PL259 each end..  9.95 c 

COPPER WIRE 

M14 stranded, 100 ft spool   5.95 c 
$14 solidcopper enameled 100'  5.95 c 

INSULATORS 

Egg Ins, porcelain per pair  99 a 
DOG BONE, porcelain set of 3  1  50 a 
HY GAIN #155 center insulator  595 b 
HY GAIN Cycolac end ins per pair ..  3 95 b 
MOSLEY dipole center insulator .  5 75 a 

CONNECTORS 

PL259 UHF male, 2 per pkg   1.59 a 
S0239 UHF female chassis ml ......  .69 a 
UG175 Adapts RG58 to PL259, pkg 2.  .59 a 
UG176 Adapts RG59 to PL259, pkg 2.   59 a 
PL258 UHF double female  99 a 
DM-SP UHF double male  1  69 a 
M359 90 deg UHF elbow conn  2  10 a 
UG88U BNC male for RG58   1.49 a 
1094 BNC female  1.49 a 
M358 UHF "T" connector   3.95 a 
UG255 UHF female to BNC male  3  49 a 
uG273 BNC female to UHF male  2.45 a 

P 10 41 ! FINCO 
2.8 dbd GAIN A BASE ANTENNA 

\ 

2 METER ANTENNAS at 
BARGAIN PRICES!! 

3 db GAIN 

MAGNETIC MOUNT 

Model 287 
Hit  2 5 lbs. 

An economical alternative to drilling a hole. 
A magnetic antenna by a name you can 
trust at a low, low price. 

Model 286 Same but trunk lid   $15.95 b 

ONLY 

$19.14 

ONLY 

Model A2-GP 
Wt. 2 lbs. 

$ 9 •91 

At last! An inexpensive. omni directional. 
144-148 MHz, 1/2 wave antenna. Fits 1 '4" 
mast, 50 ohm imp. A good antenna at a very 

affordable price. 
FROM 

avant\ antennas 

ON GLASS MOBILE ANTENNAS 
Modern technology lets you mount a mobile 
antenna right on the window. Ideal for 
tough installations. 3 models available 

AH151.3G 144-174 MHz. 3 dbgn  $33.95 b 
AH220.3G 220 MHz. 3 db gn  33.95 b 
AH450.5G 406-512 MHz, 5 db gn   36.95 b 

240 



rHF & VHF BEAMS 
and VERTICALS 

the antenna 
specialists 1JrAVAI 

2 MTR DUCKIES 

LI 

Model HM-4. Has 5 16 32 thread Fits 
Motorola HT's ICOM IC215 and Standard 
146A  $7.00 
Model HM-5. Same as above but with 
PL 259 connector  97.00 
Model HM-226. Sarre. with TNC connec• 
?Or for Wilson 1405  818.50 

Model HM-227. Same. but with BNC con• 
nector termination  ..  $12.00 
Model HM-228. With F connector for 
Wilson 1402 8 Tempo ..  $1150 

HM-4  HM-5 

II 

HM180 2mtr, 3db trunk lip ant   $33.50 b 
HM179 2mtr, 3db hole mount ant.  . 29.00 b 
HM20 2mtr, 3db for marine use   39.00 b 
HM176 440MHz 5db trunk lip ant   33.00 b 
HM175 440MHz 5db hole mount ant 29.00 b 
HM224 220MHz 4db trunk lip ant ... 33.50 b 

6cushcraft 

AR2 2meter Ringo base ant   $24.95 b 
ARX2 2mtr Ringo Ranger base ant .. 39.95 c 
AF1220 220MHz Ringo base ant   24.95 b 
ARX220 220MHz Ringo Ranger   39.95 c 
AR450 UHF Ringo base ant   24.95 b 
ARX450 UHF Ringo Ranger bse ant  39.95 c 
AR6 6 meter Ringo base ant   36.95 c 
ARX2K Adapts 2M Ringo to Ranger  16.95 b 
A147-4 4 ele 2M FM beam ant   24.95 b 
A147-11 11 ele 2M FM beam  36.95 c 
A147-20T 10 ele 2M vert/horz twist.  62.95 d 
A144-7 7 ele 2M CW/SSB beam  26.95 c 
A144-11 11 ele 2M CW/SSB beam..  36.95 d 
A144-10T 10 ele Twist OSCAR ant . 42.95 c 
A144-207 20 ele Twist OSCAR ant . 62.95 d 
A220-7 7 ele 220MHz beam   26.95 c 
A220-11 11 ele 220MHz beam  34.95 c 
A449-6 6 ele UHF FM beam  24.95 c 
A449-11 11 ele UHF beam  34.95 c 
A432-11 11e1 432MHz SSB/CW beam 34.95 c 
AFM41) 144-148MHz Four Pole   69.95 c 
AFM24D 220MHz Four Pole   64.95 c 
AFM44D 435-450MHz Four Pole   64.95 c 
AS0-2 2M Squalo horiz ant   19.95 b 
LAC-1 Coax lightning arrester  4  95 a 
LAC2- Coax lightning arrester  4  95 a 
ATB34* 4 ele 20-10mtr beam   219.95* 
ATV3 20-10mtr trap vertical   49.95 
ATV4 40-10mtr trap vertical ..  , 69.95 a 
ATV5 80-10mtr trap vertical   89.95 e 
A50-3 3 element 6 meter beam   39.95 d 
A50-5 5 element 6 meter beam   59.95 e 
A28-3* 3 element 10 meter beam  69.95* 
A432-20T 432MHz 20 ele twist   59.95 d 

AVERAGE SHIPPING COST GUIDE 
icontiiwnui u.s.) Ilona sent UPS whenever peaattile. 

Pieo oinoo  oicionu t Lr,k. your oto Any 4....toreont nirro 
7Sr 7.1007•4787Mo  u8.777,y7N7nr we be Ones or son colonl 0. 
reorroce mkt 2W 'aeon 8100 03 keine over Me tot 5100 00 

Wil, CALL AREA 
WEIGHT t,2,3,4,5 6,7 6,0 9 
1 lb 90 100 % 85 
5 ins 150 200 135 120 
10 tea 226 320 195 1 70 
20 ins 300 560 320 260 
Mita 530 805 440 3W 
50 ink 840 1290 680 535 

ESTIMATED WEIGHT CODING 

inn no PK., One) non you  ft. • 
I  P  1.95 •  la man it nvor 
• n n cons nen Wins  ••• 

• Lnatno 
3 in  • 770im 

c 4,81.  • u)201. 

NOTE INTERNATIONAL ORDERS write for Proforma 
ITEMS MARKED * will Se sent truck collect 

I 

Invoice 

SPECTRONICS, INc.1 
1009 Garfield St., Oak Park, Illino is • 60304 

(312) 848-6777 

2M BASE ANT. PACKAGE 

Here's whet you get: 
• Cushcratt AR2 Ringo 
South River 

• PFM71 Roof mount 
• A125-5P 5' alum mast 
• Lag bolts 

<-  • 50' 8U foam coax 
• PL259 coax conn 

$59"  // 
Wt 16  15s 

• V•rid 

FINCO 
The most rugged 6 & 2 meter beams we've 
seen yet!! 
A 2-10 10 ele, 2M beam  $44.95 d 
A 2-5 5 ele, 2M beam, 9.5db gain   27.95 c 
A 24 10 ele, 2M dual polarization   46.50 0 
A62 6&2M antenna on one boom   74.95 e 
A6-5 5 element 6M beam, 11db   46.50 e 
A6-3 3 ele 6M beam, 7db gain   30.00 d 
A 11/4 220MHz 10 ele, 13.8db   32.95 d 

',Mann 

1 95  "BUCK-BUSTER" 

SF-2 ANTENNA 

Fits all Hustler deluxe mobile 
mounts 3/8 -x24 base 5/8" N, 
wave two meters, 3 4 db gain  /-IN 
SWR at resonance  adi  to 
1 5 1 or better Bandwidth 6 
MHz, 2 1 or better SVVR 100 
watts max 

$79 9 5 NEW 4-BTV 
""F VERTICAL 

One setting covers 10. 15. 20, 
40M Space restricted or un-
limited you get top signal re-
ports, consistent contacts and 
complete coverage Add 5th 
band with a 75M resonator 
Use one feedline any length 
Requires  no  switching  or 
matching devices 15 lbs 

SF-2 4-BTV 

MO1 Mobile mast  $22.95 c 
MO2 Mobile mast  22.95 c 
RM10 10 Meter resonator  695 b 
RM15 15 meter resonator  7  95 b 
RM20 20 Meter resonator  8  95 b 
RM40 40 Meter resonator   14.95 b 
RM75 75 Meter resonator   16.95 b 
RM80 80 Meter resonator   17.95 b 
RM1OS 10M resonator 2KW PEP  11.95 b 
RM15S 15M resonator 2KW PEP   12.95 b 
RM2OS 20M resonator 2KW PEP   13.95 b 
RM4OS 40M resonator 2KW PEP   16.95 b 
RM75S 75M resonator 2KW PEP   31.95 b 
RM8OS 80M resonator 2KW PEP   31.95 b 
CG144 5.2db 2mtr ant '/, x 24 stud   26.95 b 
CGT144 Same but trunk lip mount   42.95 c 
SF2 3db 2mtr ant '/, x 24 stud  9  95 b 
SF220 3db 220MHz ant '/, x24 stud   11.95 b 
4BTV 40-10mtr vertical   79.95 e 
G6-144 2mtr base ant 6db   79.95 d 
BM1 Bumper mount 3/, x 24 thread.  15.95 d 
RSS2 Mobile resonator spring  5  95 a 
QD1 Quick disconnect 5/, x 24   16.95 a 

litgain 

VERTICAL ANTENNAS 
Model t4AVOi WB  SAVE $10.00! 
• 40 thru 10 meters  List 
• Wide band port ormanc•  $69.95  
• New Hy-0 traps 

Sell-supporting automatic band switch  , 
ve.t.cal antenna  Omni-directional pert° , 

mince Favorable '. IC ratio High-0 True 
,. wave resonance on all bands low angle 
radiation pattern Taper swagged seamless 

aluminu m construction  12- double•grip 
mast  bracket  Full  circumference corn. 
lesson clamps at tubing iomts Weight 
8 2 lbs 

Modal 14ALVO/ W8  59.95 

Model ISIAVT/ WB  SAVE $18.00 
• Automatic band switching 

• Completely Self-Supporting  $105.00 
• O mni thractional Performance 
Three beefed up Hy.0 traps permit auto-
mat. switching 5 band capability  Favor 

able 1.7C ratio  Top loading coil  Across 
the band performance with one furnished 

setting tor each band (10 thru 401 True 
ware resonance on all bands SWR of 2 i 
or less at band edges Low angle raChatiOn 

Pattern  Extra heavy duty tapered Swagecl 
seamless aluminu m tubing with full cif-
, urrnterence.  corrosion  resistant  corn• 

oreSSion clamps at tubing joints Antenna 
, an be mounted without guide wires  25' 
sigh Weight  10 7 lbs 

Modal IB AVT /We  87.00 

BN86 Ferrite balun for 80-10mtrs. 
155 Center insulator for doublet 
156 End insul for doublet (pair) .  3.95 a 
18H7 * HyTower 80-10M vertical  289.95* 
18V Economy 80 tru 10M vertical  29.95 c 
12AVO 20.10mtr trap vertical   39.95 c 
14AVO 40-10mtr trap vertical   59.95 d 
18AVT/WB 80-10mtr trap vertical.  . 87.00 d 
2BDO Trap doublet for 80 & 40mtr. . 49.95 d 
5BDCI Trap doublet for 80-10mtrs.  . 89.95 a 
TH3 MkIll * 3 ele 20-10 tnbander . 189.95 * 
TH6DXX* 6 ele 20-10M tribander.  264.95 * 
TH3 Jr 3 ele tribander (750W PEP)  149.95 e 
HY QUAD* 2 ele quad 20-10 mtrs  229.95* 
103BA 3 element 10Mtr beam .  64.95 ,3 
153BA* 3 element 15mtr beam  79.95 
204BA * 4 element 2Orntr beam  214.95* 
402BA * 2 element 40 mtr beam  204.95* 
648 * 4 element 6 meter beam  49.95 b 
270 6db fiberglass 2M antenna...  49.95 b 
203 3 element 2 meter yagi   21.95 b 
205 5 element 2 meter yagi   17.95 c 
208 8 element 2 meter yagi   29.95c 
214 14 element 2 meter yagi   34.95d 

CRAMPED 
FOR SPACE ? 

$15.95 a 
5  95 a 

MOOR HOr I 

513050 f 

Dom Ptodisr6 514;11 

then you want Ihia  • WING SPA/4-11 Ff 
onflww0 tr70t. known  • 1100N1-51 MICHE5 LONG 
around the *cad tor Its  • WIND MIA-1 5 SO Ft 
onall we cww:1 super*, 
fierfonnonce  the  • 1200 WAITS PEP 'N M 70 
kflulfaxincl HYDRO QUAD  FINAL 

dr-I0.15 8 20 motors • FEED iiM 50 OHMS 

M FJ 
GIVE US A TRY ON YOUR MFJ NEEDS. 
MANY TIMES WE CAN GIVE QUICKER 
DELIVERY  THAN  WHEN  YOU  ORDER 
DIRECT. 

Reader Service -see page 259 241 



prime products 
at popular prices 

MA1003 CLOCK dip 
MODULE $16.50 
MATCHING CASE 55.95 
SPECIAL! CLOCK & CASE 
COMBINATION $19.95 

Here is a clock module designed specifically for 
mobile applications. No external timebase necessary; 
a built-in timebase, accurate to .01%, provides the 
timing accuracy you need. We don't use wash-out 
prone LED displays, either;  instead, you get 
blue/green flourescent readouts that are as beau-
tiful as they are readable. No time consuming, 
tedious assembly; just add two time setting 
switches, attach 12V DC, and you're ready to go 
(order our matching case mentioned below for a 
truly professional look). Additionally, our applica-
tions sheet tells you how to take maximum advan-
tage of this module in mobile situations, including 
how to hook up the display so that it dims at night, 
and blanks to conserve power when the ignition is 
off. 
Also available: Matching case with mounting hard-

ware, and an optical filter that brings out the best in 
the clock readouts, for 55.95. 
This clock is not only an excellent addition to your 

car, van, boat or home, but also makes a great gift. 
Order now — you'll have it ready to go in plenty of 
time for holiday giving 

12 VOLT, 8 AMP POWER 
SUPPLY KIT $44.50 

The original hefty 12V supply, and still going strong 
... one look at the specs will tell you why this has 
been our longest-running kit. Handles 8A continuous, 
and 12A (!) with a 50% duty cycle. Features foldback 
current limiting, crowbar overvoltage protection, RF 
suppression, adjustable output 11-14V, heavy-duty 
custom wound transformer, and much more. 
Applications? This supply powers mobile trans-

ceivers (ham or CB) in the home, as well as other 
automotive/home accessories (tape players, radios, 
TVs, etc.). It also makes an excellent bench supply, or 
can power bunches of floppy disc drives. 
Assembly is about as simple as we can make it: All 

parts, except for transformer/power diodes/filter 
capacitors mount directly on the circuit board — 
including power transistors and heat sinks. 
This supply is available from stock. Please include 

extra postage for this kit, as the transformer adds 
quite a bit of shipping weight. 

NEW 5-100 COMPUTER 
PRODUCTS! 

S-100 machines are flexible, professional level systems 
that are easy to upgrade, modify, and adapt to specific ap-
plications. Over the years the S-100 buss has proven to be 
the ideal choice for commercial, industrial, and scientific 
applications. 
We're expanding the options for S-100 systems by using 

the experience we've acquired in the past, mixing in the 
best technology offered by the present, and building prod-
ucts for the future ... products that meet, and often ex-
ceed, the demands of the new wave of 5-100 professional 
users. For example... 

HIGH-PERFORMANCE 
S-100 MOTHERBOARDS 

19 slot: $174 unkit*, $214 assm 
12 slot: $129 unkit*, $169 assm 
6 slot: $89 unkit*, $129 assm 

•"unkits- have edge connectors and termination resistors pre-soldered in 
place for easy assembly. 

These 3rd generation motherboards are shielded, terminated, 
and designed to work with the latest 5 and 10 MHz CPUs coming 
on line. Fits in Godbout, Vector, IMSAI, TEI, and similar enclosures. 
These high quality products are a welcome addition to any 
system — or the start of a great one. 

I
25 "Interfacer" S-100 I/O Board 
$189 unkit, $249 assm, $324 CSC** 

Dual serial port with 2 full duplex parallel ports for RS-232 hand-
shake. Crystal timebase, Baud rates up to 19.2 KBaud selectable 
for each port, much more 

14* 144111.  
3P + S "Interfacer II" 
S-100 I/O Board 

$189 unkit, $249 assm, $324 CSC** 
incorporates 1 channel of serial ii0 (with all the features of a 

port from the 2S "Interfacer"), along with 3 full duplex parallel 
ports with attention/enable/strobe bits for each parallel port 
and individual interrupts. The versatility of each port contributes 
to a very versatile, and extremely flexible  0 board 

0 0$1•0e oot,  -Is 
GOD so* %Neve - 

At last — a high quality, industrial grade home for 
your computer. includes power supply. Use for 
either desk or rack mount. Check your local com-
puter store for details, or write us direct ... this is a 
product that has been needed for a long time, and 
we're filling that need in style. 

TEEMS: cal rev add tax Allow 5% for shipping, excess refunded. 
viSA, /Mastercharge•  call our 24 hour order desk at 
14151 562-0656. COD OK with street address for UPS Prices good 
through cover month of magazine Thanks for your business! 

® D [ 31 3 0  
GODBOUT ELECTRONICS 

Bldg. 725, Oakland Airport, CA 94614 

FREE CATALOG: This ad Is way too small to tell you all 
tne things you need to know about our products, and why 
we feel they're second to none In the business. Send for 
our free catalog today. 

,•-• G4 

NEW!  S-100 "Memory Manager' 
Board $59 kit, $85 assm, $100 CSC** 

Add bank select and extended addressing to older S-100 
machines — boost memory capacity beyond 64K, up to 1/2 
megabyte! Use our new extended addressing memory boards, or 
retrofit existing memories that have phantom or extra qualifier 
lines. 

NEW FOR THE H8 
The latest in add-on memory: 16K Econoram XV-16 and 32K 

Econoram XV-32. Both are fully static, high density/low 
power boards, designed from the ground up for full electrical 
and mechanical compatibility with the Heath H8 Computer. 
They feature full buffering, sockets for all ICs, excellent ther-
mal design, and a bank select option for implementing 
memory systems greater than 64K. 1 year limited warranty. If 
you've been looking for dense, cost-effective memory for the 
H8  . yOu don't have to look any longer. 

Econora m XV-16 $329 unkit*, $395 ass m and tested 
Econora m XV-32 $599 unkit*, $729 ass m and tested 
'sockets and bypass caps are pre-soldered in place for easy assembly. 
"Econoram" is a trademark of Godbout Electornics. 

Season's Greetings 
and a Happy New Year! 44( 

242 



"""AC DC Voltage Tester 
• High visibility voltage indicator 1 20. 

208 to 240, 277, 440 to 600 VAC. 

120, 240. 400, 600 VDC 

• Positive or negative DC pole dent, 
lied by neon lamps 

• Provision for quick prod storage in 

CaSe 

• Case serves as prod holder for one-
hand operation  Self extinguishing, 

high impact case for long life 

• Continuous duty rated thru 480V. 

• Di mensions  4 9/16"  x 2 1/16"x 

7/8" Color  Orange 

VT200  $12.95 
Custom Cables & JUmpers 

- 
09 25 Series Cables 

Part No.  Cable Length Connectors  Price 
DB25P-4-P  Ft  2-DP25P  515 95 ea 
DB25P-4-5  Ft  1.DP25P I-25S $16 95 ea 
DB25S.4-S  It  2-DP25S  S17 95 ea 

Dip Jumpers 
DJ14.1  ft  1-14 Pin  SI 59 ea 

DJ16-1  ft  1.16 Pin  I 79 ea 

0.124-1  ft  1-24 Pm  279 ea 

DJ14-1-14  ft  2-14 Pin  279 ea 

DJ16-I -16  11  2.16 Pm  3 19 ea 

DJ24-1-24  ft  2-24 Pin  495 ea 

For Eatsam Cables I a main. Sere JAMECO 1979 Calai 'R tor Pnsing 

2611.11112. 
01126P 
0826S 
0861226-1 
0126P-131 
0826S-831 

26 P1N-D 111/0111111ATURE 

CONNECTORS 
(Meets 55222) 

DESCRIPTION FEIN! 

PLUG las pictured)   9295 
SOCKET   3.50 

CABLE COVER for DI325P or DI MS   1.75 

PLUG - Right Angle - P.C. Mount   4.95 

SOCKET - Right Angle - P.C. Mount   5.25 

diu mhp  Printed 
Circuit 
Connectors 

.156 Spacmg Tin Double Read Out 

Bifurcated Contacts 

Fits 054 to 070 PC Boards 

PART iff.d  DtSCRiPTION 

15/30 SE  15 30 Contacts - solder eyelet   

18 36 SE  18 36 Contacts - solder eyelet   

22 44 SE  22 44 Contacts - solder eyelet   

22 44 W W  22 41 Contacts - woe wrap   

50'100 WW  50 100 Contacts - wire wrap IR681 -1) 

1.125 Spacing)   

Jumbo 6-Digit Clock Kit 
• Four .630••ht, and two .300-ht. 

co m mon anode displays 

•• Uses M N15311 Clock shlts 

• Switches for hours. minutes amd hold functions 
• Hours easily viewable to 33 feet 

• Si mulated walnut case 

• 115 VAC operation 

• 12 or 24 hour operation 

• Includes all co mponents, case and wall transfor mer 

• 51 , 65s  3,5 0 lee 

PRICE 

$1.95 

2.49 

295 

3.95 

6.95 

JE747  $29.95 

0080. 
8212 
8214 
8216 
6224 
8226 
8228 
8238 
8251 
8253 
8255 
8251 
8259 

6800 5800 SUPPORT DEVICES   
MC6600  MPu  514 95 
MC6802CP  MPu ohm C.ns. arm Ram  24 95 
MC8810API  MIMS Static Ram  595 
402821  Peru* Inter Adapt ilAC68201  749 
MC6828  Pnorrty Interrupt Controller  12 95 
fat164301.3  10246a Bit ROM (MC68430-81  14 95 
MC6850  Asynchronous Comm Miao w  795 
MC6852  Synchronous Sena Data Adapt  9 % 
MC6860  0-600 bps Doane MOODA  12 95 
MC6862  2400 bps Modulator  ta 95 
11368801  142 1 Slate Ous 1,ans  MC137761  225 

-  MICROPROCESSOR CHIPS-MISCELLANEOUS  2501760, 

Zi0A1 786  • 
COP11302  CPU 
2650  INPU 
6502  CPU 
8035  &Bit WU  CIPCI. RAM  0 snes 
85 005  CPU 
TMS99011.8  16-8n MPU otardware. mueoly 

eltyrde  49 95 
 SHIFT N OSTERS   

Due 25 Bn Deux.  50 
CNN 50 Bit Drumm 
Dual 16 Bn Static  50 
Dual 100 Bn Sum 
Dud 64 On accumulator 
500112 00 °pursue 
1024 Dynamic 
Nes 32 Bit Slate 
Dud 132 BO Static 
512 State 
1024 Dynamm 
Duel 256 BO SUM 
Dual 250 SUM 
Dual 240 Bit State 
Wed 80 FA R M 

Est 
454 Register file ariStatel 

 UMT'S   
c • 5 I013  30N BAUD  595 

MICROPROCESSOR COMPONENTS 
11110041004 SUPPORT OVIICES 
CPU 
11 % Moe CMput 
Pnorm, Internam Cooke 
&-Ehrebbotial Bus Drew 
Clock Generator Dreer 
but Orem 
System Controller Bus Drew 
System CorMoller 
Prog Comm 1 0 USART/ 
Prog Intense, Timer 
Prop Perron I 0 MP, 

79 , - 1•0101/110CESSOX MANUALS 

25  MM :CITP1602  User Manes: 
35 4-2650  User Manual 

395 
349 
495 

595 
795 
14 95 
995 
ig gis 

19 95 

MM50011 
W HOM 
MUSD% 
MM50611 
WASION 
MM5016H 
25041 
2519 
2522 
2524 
2525 
2527 
2526 
2529 
2532 

3341 
745670 

514 95 
16 95 
19 95 
1995 
11 95 
19 95 
19 95 

00 

50 
50 
89 
395 
495 
295 
99 

295 
295 
400 
400 
295 

695 
249 

2513121401 
251130211 
2516 
MM523041 

ROMS 

57 50 
750 
500 

Cfdrider Genera ,•1 Mee., lirMai 
Character Geme.ordoviier case) 
Charac W Generate 
20413.Brt Reel On0 Memos 

;1,00;  
102451 
25651 

2101(8101i  256/(4 
2102  102451 
21102  102451 
211118111)  25654 
2112  25654 
2114  102454 
2,14  102484 
2114-3  102454 
2114-3  102454 
5101  25654 
52110 2107  40%51 
7%9  H1(4 
745200  25691 
93421  25651 
1.111)414  41( 
15100271 

UPD416  16X 
iMI(4116) 

71.15-4044-  40 
4%1 

044045  102454 
2117  16.36451 

MIA5282  21(51 

MN'S 

Static 
Dynarwc 
Subc 
&atm 
Static 
SUM 
Dam MOO 
State 45005 
Stalk a5Ons Me weer 
State 300ns 
Stabs 30Ons  DO ., 
Static 
Dynamic 
Stem 
State Instate 
Stain 
Dynamic iopee 

S9 95 
995 
1095 
1 95 

Si 49 
90 

395 
1 75 
1 95 
395 
495 
7 95 
1095 
10 95 
11 95 
795 
495 
1 75 
495 
295 
495 

Dynamo 16 hin 250ns  995 

State  14 95 

State 
DYnaree 30 60 
ileum mark%) 
Dy,„„, 

PROWS   

995 

17024  2046  'AMOS 
27160110.  1641 EPROM 
1452516  16X•  EPROM 

1271 6)  10squess mg* •550,reer W WI 
11462532  4009  EPROM 
271311  BX  EPROM 
271671  161e•  EPROM 

•Illeguires 3 voltages -50, -W. .12V 
5203  20413  PAMOS 
031-1176 m 1024  'Instate Bioolar 
6130-1176021 256  O W C 0001.1 
82523  3201)  Open Collador 
825115  4096  &polar 
825123  3258  Pante 
74186  512  711. Oren Colletter 
74186  256  Mc O W COM M, 
745287  1024  State 

JE600 HEXADECIMAL 
ENCODER KIT 

M M US. 
• So a or 1.40 outoix tor mera• 

DMCM.Sar usa 
• 3 user Define keys eits one being oi-
Stade Opentren 

• DebOunCe neve Mended 10, Cl 19 
fens 

• LED readout to wiry ono % 
• Easy she/Mcong •an Panora 16 Don 
rC. Conned°, 

• Onh • 5VDC W O. trir Damson, 

FULL 8 917 LA CHED OUTPUT -19 KEYBOARD 

1̂e lE600 Encode, MyhoPC DrOodeS MO scene he•aoecimai 
1,4 p/cduces nom Sementraram enthes to Moe Vett Pr% 

,  tr.,, ,ropmcrssor  8 5,, '5,00, t5n.,75 Tmet 

A 

JE600  S59.95 
Hexadeci mal Keypad only    S10.95 

DIGITAL 
THERMOMETER KIT 

55 95 
59 95 
49 95 

13995 
1096 
7995 

14 % 
349 
295 
395 
19 , 
r 

9 95 
395 
295 

.Duel sensors-switching control for in. 
door/outdoor or dual mOnitOrrng 
•Continuous LED .8" ht. dealer 
• Range: -40kP to 199 00 / -40.0 to 100kC 
•Accurovx. ilk no minal 
•Set for Pehrenh•it or Cisisius risading 
•Si m walnut cate - AC wall adapter o ncl 
•Size, 3-1/4 8406.5/8 Wx 1.3/8 -0 

JE300  $39.95 

• 

The Incredible 
• Pennywhistle 103" 

$139.95 Kit Only 

Marrnsm Oata Ram 
Data Formai 

Re melt M otel Fnigeseties 
Transmit CheRrel FrRabelaltiell 

Receive Sensohnni 
Pe wit le . 

, • ' 
Digital flan Inlarlace 

Rawer Repeoremenn 
%reseal 

&mores a VON. 

Tie Peryeels% 113 /s wab° of recoroing data it and Man hide tape ontlION 
Meal %Seed requirements lot Me m.0.1.00110806 to convntexaq Macey mm 
another modern and terminal ler delVeine  narmene  and COmmunelhens 
addbon rhstreeolcnbcaladiustmelSandoSbudron drenches reaMhavadahe 
1,11, 
Data Transmits,. Magee  irpverry Snet Kong Nu duplex lbadeirDer 

Sinetatiel 
303 Baud  
asynthronous Sere Infirm to mark eve required 
°ne w each Character, 
2025 81 0, gem 2225 He tor mark 
Sefton souctatwe Low (none% = 1070 space 
t210 mark legin  025 space 2725 maw 
40 ohm actooslicalk coup% 
t5 Min P̂̂ , 1̂.  r,v  vi 

rc  70 
Recede frequency Tolerance 

TRS-80 
16K Conversion Kit 

Expand your 4K IRS 80 Syste m to 166. 

Kit co mes co mplete with 

• 8 each UPD416 1 116K Dyna mic Ra ms I 25ONS 
• Docu mentation for conversion 

TRS-16K   $75.00 

csic 

JUST 'WRAP' 
• 30 AVVG wire  • .025" square posts 

'Daisy chain or  • Built-in cut off 

Point -to Point  • Includes 50 ft. wire 
•No  stripping  or  slitting  required - 

just wrap 

Pm, No 

JW-1.13 

JW-liW 

JW.1.̀e 

JW 1 R 

Calor 

Blue 

White 

Yellow 

Red 

$1495 

1495 

14 95 

1495 

JUST UURA.P. Replacement Wire 
Pen Me.  crow 

Blue   50 ft roll   52 98 

White   50 ft. roll   2.98 

Yellow   50 ft. roll   2.98 

Red   50 ft. roll   2.98 

R JW 

FRI W W 

R.J W 

R JW.R 

JUST UURA.P. Unwrap Tool $3.49 

JE701 

• Bright  300 hi  ,001 
ode d osprey 
•Uses M M53 14 clock chip 
•Switches for hours. minutes 
and hold modes 
• Mrs. e•Sily viewable to 20 ft 
'Si mulated walnut case 
• 15 VAC oper•tion 
• 1 2 or 24 hr. Operation 
• Incl. all co mPonents, case & 
wall transfor mer 
'See  61." . 3 1 8"  11." 

6-Digit Clock Kit $19.95 

62-Key ASCII Encoder Keyboard Kit 

The JE6I0 62 Key ASCII Encoder Keyboard 
Kit can be interfaced into most any co m-

puter syste m. The 3E610 Kit co mes co m-
plete  with  an  industrial  grade  keyboard 

switch  asse mbly  162 keys),  IC's, sockets, 

connector,  electronic  co mponents  and  a 

double-sided  printed  wiring  board  The 

keyboard asse mbly requires .5V tu1 150 mA 

and -12V lit  10mA for operation. 

FE ATURES 

• 60 Keys generate the full 128 char 
acters, upper and lower case ASCII 
set 

• Fully buffered 

• 2  user define  keys  provided  for 
custo m applications 

• Caps  lock  for  upper  case  only 
alpha characters 

• Utilices a 2376 140 pin/ encoder 
read only me mory chip 

• Outputs directly  co mpatible with 
TTL/DTL or M OS logic arrays 

• Easy interfacing with a 16 pin dip 
or 18 pin edge connector 

JE610  $79.95 
62-Key Keyboard only . . S34.95 

41) 0 0 0 
JUST UJRRP' Kit 

•7 u51' W RAP Tool  •UnwfapPrnril 

JWK-6    $24.95 

Micro- Miniature 
Joystick 

• 2 each 100K pots (Linear 

Taper) 

• Printed Circuit Board 

Mount 

• Size: 1" x 1-3/16"x 1.3/16 -

Micro-Miniature Joystick ..  $4.95 

REGULATED PO 
JE200 5V1 AMP 

POWER SUPPLY 
• Uses LM309K 

'Heat sink provided 

'PC Board construction 

•Provides a solid 1 amp 

00 5 volts 

'Can supply up to 1552, 

'19V  end  112V  with 
JE205 Adapter 

'I ncludes co mponents, 

hard ware & instructions 

JE200 S14.95 yrstre 31S 11 •511 •2-m 

WER SUPPLY 
JE205 ADAPTER BOARD 

- Adapts to 1E200 - 
±5V, ±9V and ±12V 

•DC/ DC converter w/ 

0 51./ input 
'Tot todal hi -speed 

switching X MF R 
'Short cat. protection 

'PC Brd. construction 

'Piggy-back to JE 200 

board 

•Site. 3/4"02"0 9/16"h 

JE205  S12.95 

trcisk ,... 
vVactmriVhisde, 
vise for small co mponents 
and assembli n. ABS con 
Struction. 1 34' jaws, 114" 
Ira , Can be per mananttv 

VV-1  $3.49 

Digital Stopwatch Kit 
• Use Intersil 7205 Chip 

• Plated Ulna double-sided P.C. Board 

• LE D display 11 .1 

• Ti mes to 59 min. 59.59 sec. with auto reset 
• Quart, crystai control, . 

• Three stopwatches in on•: singl•ey•nt.SPlit 
(cu m mulatlya)8, taylor (seouential tunin % 

• Uses 3 oenlite batteries 

JEsoo $39.95 

510.00 Min Order - U.S. Funds Only  Spec Sheets - 254 

Calif. Residents Add 6% Sales Tax  1980 Catalog Availahle - Send Ale sta mp 

Postage- Add 5% plusS1 Insurance lif desired) 

jameco ELECTRONICS 

."...11  PHONE 
ORDERS 
WELCOME 
(415) 592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS, CA 94070 

ADVERTISED PRICES GOOD THRU DECEMBER 

EPROM 
Erasing 
Lamp 

•Erases 2708. 2716, 1202A, 52030, 52040. etc 

•Erases up to 4 chips within 20 minutes. 

•Maintains constant exposure distance of one inch 
• Special conductive foa m liner eli minates static build up 

• Built lel safety lock to prevent UV exposure 

•Co mpact - only 7.5/13" x 2-7/8"  2" 
•Co mplete with holding tray for 4 chips 

UVS-11E   S69.95 

IDEAL FOR TRS 80 
Plug Jack interlace to any 
computer system requiring 
renlOte Control DI cassette 
,unctions 

The CC100 controls cassette 
motor functions  rnonnors 
'apt 10C/1/On we its infernal 
speaker and  requires  no 
coo,  area the plugging 

CASSETTE CONTROLLER 

ao. Reader Service -see page 259 243 



A S S O CI ATE D R A DI O 
91 3-381-59 00 
801 2 C O NSE R B OX 4327 
O VE RLA N D PARK, K A NS AS 66204 

CALL US WITH YOUR REQUIREMENTS 

AMERICA'S NO.1 Real Amateur Radio Store 

/Associated W ants to T R A DE - B U Y - S ELL 
G OT Y O U R B E ST D E AL? T HE N C ALL U S A T 

\91 3-381 -59 0 0 - N O T R A DE? A S K F O R E XT. 12 

NOTE:  SEND $1.00 FOR OUR CURRENT CATALOG 
OF NEW AND RECONDITIONED EQUIPMENT. 

-X-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. 



SALE WE'RE BACK WITH OUR WORLD FAMOUS INFLATION FIGHTIN' 

'ONE  CENTERS 
 ..-----     4,04 '_V  40 C ,4,4::. 1 4  ..pwc fs.B$A1 IN:N5.735EDiL 

[  ' HY - GAIN BANDIT MIKES 

$•  14.99 
2 FOR 

Only 

Comes vnth 8 ft multoconducter. Polo, coded. rolled 

SPEAKER. and DIGITAL DISPLAY are all conve 

Take one hand "almond 01 your no.hile ., b00% rig 
with Hy.G•tri• One Arm Bandit Mitt ON/OFF. 
VOLUME. SQUELCH. CHANNEL SELECTOR. 

niently located whore your fingers do the talking 

ONE ARM 

Poly Pots buys up factory close out morn II, . . 

S.+1  72  ..  WITH ii.  2 FOR 

$15  cable. Imparstal for ...y 311tOrr011Ori Inta•ny type of  oo you gam' Boards have Heatainked 9 Km: Amp 
rig Rime 44" i 24" • 11/2 - Wt 9 ot Mo. 02C10111144  Chip. RE and Mad Tra m. ... and Motorola MC 

series PLL May be used for 10 meter convermon, ime 
continuing or,.. "CB to IV in 73 magatine , TM 
parts sione make it an offer you cant refuge WI 9 co 
CM. 118.112CUISS4 

Only 2 FOR 
$14.99 S15 

DIAL 
, DESK 

, -TELEPHONE 
Cat. NO. 82068113 

LEDS:  LEDS:  LEDS! 
c l k  'OUR COMICS 5 for SI 29  

It SALE  10 for $1 30 
Cat lee  Ti,. 
1780  MICRO TOMMY RED 
1402  MICRO SINGLE PIN RED 
1941  MICRO YELLOW 
2135  .IUM110 RED 
2136  JUMBO TAPER RED 
2137  MICRO RED 
194.4  Jumbo Yelloo 
2138  Jumbo Green 

99 

irAMP EPDXY 
"BULLET" 
RECTIFIERS 

Order S. Cat No 92CU6095 •nd Voltag• 
PRO  PRICE  SOLE 
50  S 39  2 for .40 
100  49  2 for .50 
200  59  2 for .110 
400  49  2 for  70 
600  79  Ito,  SO 
BOO  99  2 for 1.00 

PIP 
C 25 
C SO 
C 100 
0 200 
C 400  3 SO  3.51 
0 400  • 25  4.24 
0 800  495  • 96 
Orfle, N• 11,1 1 •olta.• 

25 AMP BRIDGE 
RECTIFIERS 

SALE  2 Yon 
IS  1 26 
1  1 011 
225  228 I 
I •5  294 

sorry. 
no choosing 

LTRASONIC 
TRANSDUCER 

2 for 
$3.98  

Perfect for dozen@ ..f projects including remote con• 
Pro) derices Marms. etc Sends •nd Receives' 1" 
diamemr, f.' deep ofth standard RCA type ph... 
1510 Wt 2 ot Cat. me. 92000370 

FANTASTIC? YOU BET IT IS! LOOK WHAT YOU GET FOR lc MORE! 
.0 1-LASCR OPTO COUPLER, type H11C3, mini dip, (05700)   1.29  1 for 1.30 
• 0 3-LINE CORDS, 6 ft. 18 gauge, 2 cond, white w/plug, (•3787)   1.29  6 for 1.30 
: 0 15-SINGLE PIN MICRO RED LIDS, 100% material, 3 volts 4 10 mils, 1.54196)  1.29  30 for 1.30 
• 0 40-FEEDTHRU CAPACITORS, used for hams, SF, UHF circuitry, i•5468 ,   1.29  80 foe 1.30 
• 0 40-PLASTIC TRANSISTORS, asst'd untested and hobby, (•26116A)   1.29  80 for 1.30 
• 0 6-6V INDICATORS, w/leads, test lamp nunufaciurers races', lesso2)   1.29  12 for 1.30 
0 0 40-METAL CAN TRANSISTORS, asst'd types, hobby, unlesled, 0/2403A)   1.29  80 for 1.30 
° 0 10-UPRIGHT ELECTROS, 100% asst'd values and vollages. I•5900)   1.29  20 for 1 10 
: 0 40-SEMI-CON SUPRISE, reners, rectifiers, transislon, etc U.test, (02226)   1.29  80 for 1 30 
* 0 65-ST ARISTORS, axial, for regulators & computers, U-test, (03140)   1.29 130 for 1 30 
• 0 40-SQUARE PC COILS, uprights, assoeted value., for PC applications, 013111110 1.r) 80 for 1.30 
• 0 4141 AMP ZENERS, 3.3,8,10,12,13V, elc., double plug, unlesled, (.1964)   1.29 100 for 1.30 
0 0 4-ROCKER SWITCHES, 13PDT, solder eyelet terminals, (03302)   1.29  8 for 1.30 
0 0 60-LONG LEAD DISCS, 100% prime, marked capacitors. (051191)   1.29 120 for 1.30 
• 0 6-MINI TRANSFORMERS, asst'd °Pooh, interstage & audio, 1" sq. 013295) . 1.29  12 for 1.10 
: o 1-TV/AUDIO SHIELDED CABLE, 2 cood. 15 ft. w/lICA phone plugs, (65112) . 1.29  2 for 1.30 
• 0 23-DATA ENTRY KEYCAPS, 9" sq. O's & (unctions, asst. colors, (.4013)   1.29  SO for 1.30 
• 0 2-GE 3W AUDIO AM?, type PA-263 IC chip, mono, (01522)   1.29  4 for 1.30 
• 0 1-MERCURY TILT SWITCH, N.C. rated 24VDC 4 .05A, w/leads, (.56/6)   1.29  2 for 1.30 
• 0 6-POWER TAB TRIACS, 100% pfl.ne, 100V, TO-220, (.5110)   1.29  12 for 1.30 
° 0 6-POWER TAB SCR's, 100% pnlms, 100V, TO-220, (05904)   1.29  12 for 1.30 
• .--, u 2-WATCH LCD's, 39 digit, asst, types, sire: 1" x 1(5" (approx.) (05066)   1.29  4 for 1.30 
• 0 4-TV INTERLOCK PACKS For TV/power mt. ctr, solder tab terms., (05519)   1.29  8 for 1.30 
• 0 4-1404 PETS, 39121, by Fairchild 1, RCA, TO-111, some duals, 001686/   1.29  8 for 1.30 
• 0 4-PHOTO ELECTRIC DARLINGTON TRANSISTORS, 295777, (03276)   1.29  8 for 1.30 
• 0 6-AC "UTILITY" OUTLETS, for 110" mt. Or., solder lugs, (035112)   1.29  12 for 1.30 
• 0 15-NE-2 LAMPS, neon red, for 110VAC, less resistor, (01435)   1.21  30 for 1.30 
•„ 0 20-194141 SWITCHING DIODES, 4n5, 100V a 10mA, axial 100%, (.3010)   1.29  40 lor 1.30 
; 0 2-4 AMP SILICON BRIDGE RECTIFIER, 200V, block style, 10592111   1.29  4 for 1.30 
• 0 4-VARACTOR DIODES, var. toner capacitance, 20-50 pf. (05111117)   1.29  8 for 1.30 
• 0 50-PRECISION RESISTORS, 15, 1, & 2 watts. 1%, assorted types, (6363)   1.29 100 for 1.30 
• 0 60-CERAMIC CAPS, asst'd val. & styles, inn); tubulars. NPO's, etc., (1590)   1.29 120 for 1.30 
• 0 25-PLASTIC SCR's, incl; 2000, u ttttt ed, high yield, TO-92, (•3192)   1.21  SO for 1.30 
0 0 40-MOLDED CAPACITORS, tubular, asst'd volt. ici 1 ml. axial leads (.3416421 1.29  SO for 1.30 
,It 0 60-MICRO ZONES & RECT. KIT, assI'd voltages, only 1/8" sq. U•lest, 1.1251) 1.29 12 0 for 1.30 
; 0 1-LINE CORD, Oft 2 coed, 16 gauge, vinyl molded plug & grommet 0136611  1.29  2 for 1.30 
• 0 6-SPOT MICRO SLIDE SWITCH, only 3/7" cube, for PC mount, (.3429)   1.29  12 for 1.30 
• 0 10-PR.-RCA PLUGS & JACKS, for audio, speakers, etc., (0402)   1.29  20 for 1.30 
• 0 5-293055 HOBBY TRANSISTORS,  TO-3, (•3771)   1.29  10 for 1.30 
• CI 10-ZENERS, 1 watt 9.1 volts axial leads 100% (05370A)   1.29  20 for 1.30 
!il, 0 40-194141, 4 NANO, SWITCHING DIODE, axial leads .unlested 0139231   1.29  80 for 1.30 
: 0 2-RELAYS, BABCOCK 6VDC, SPST, plastic case (059071   1.29  4 for 1.30 
; 0 1-25 AMP BRIDGE RECTIFIER, SO volts, 100% 015948)   1.29  2 for 1.30 
• 0 2-QUADRACS, 10 amp 200 PIM, TO-220 100% 015915)   1.29  4 for 1.30 
II 0 60-MINI RESISTORS, 30-1/2W, 30-1/4 watt, axial, color coded, (05922)   1.29 120 for 1.30 
0 0 12-SCRS-TRIAC-QUADRACS, asst. volts. TO-220 case 1020171   1.29  24 for 1.30 
00 10-11111.1.PLATES, asst. resistor/capacitor networks, various Myles, I•58801   1.29  20 for 1.30 
,j CI 2-All TRIMMER CAPS, alum. plaIes, '2" shaft, panel nil. ,older lugs, 10545111  1.29  4 for 1.30 
;13 3 0-MOLEX CONNECTORS, nylon, asst'd styles, colors, & . of cond. 0/5535)  1.29  60 for 1.30 
• 0 1-3 COND, LINE CORD, 8 ft. flat w/ring terminals, 2 AC, 1 CND, (.5703)   1.29  2 for 1.30 
• n 4-12 VOLT LAMPS, villeads, popular voltage, 100's of one., 0159421   1.29  8 for 1.30 
•  25-TTL IC's, unlesled, asst'd gates, flip flops, etc. 14-16 pin, 1.5955)   1.29  50 for 1.30 
• . 20-1000 PIV GLASS AMPS, micro-mini, axial, silicon, rated 4 1A, 0/5903)   1.29  40 for 1.30 
• Li 1.12 OCT 200 mA TRANSFORMER, 115 V prim., PC moo., (.5977)   1.29  2 for 1.30 
°▪ 0 20-400 fn. 150 ZENERS, micro-etyle, asst. epoxy & glass, 100%, axial, 1.5914) 1.29  40 for 1.30 
; 0 100-UNMARKED CAPS, popular values, mylars & polystyrene. 100%, (.5/92)  1.29 200 for 1.30 
• 0 60-ONE WATT ZENERS, assorted voltages, glass pa)., dbl plug. U-test, 015947) 1.29 120 for 1.30 
• 0 SO-MICRO ZENERS, 1 watt, 2-30V, DO-7 & micro epoxy, anal, 100%, 015905) 1.29 100 ler 1.30 
0 0 500pc-HARDWARE SURPRISE, mist ecrews nuts & washers, (.51191)   1.291000 lo• 1.30 
,i!, 0 60-GLASS AMPS, up to 1KV, 194000 series, glass encased, untested, (.5912)  1.29 120 for 1.30 
; 0 200-PC BOARD PARTS, boards loaded w/100% parts, hobby bonanza., (.5346) 1.29 400 for 1.30 
• 0 6-SF NPN TRANSISTORS, type-291059, 11Vcbco: 400, 10.22. 100%, (.5115) . 1.29  12 for 1.30 
• 0 2-BRASS DOOR LOCKS, w/key, for doors windows, etc. 2.1/8" mt. etc (65949) 1.29  4 for 1.10 
• 0 1-PUSH-PUSH CS SWITCH, DPDT, 1 . 1. I 3/0", 100s of uses, (034163)   1.29  = 10f 1.30 
0 0 30-"CRIMP-09" TERMINALS, rings and brad., foe • 12-20 wire, (.3155(   1.21  60 for 1.30 
: 0 50-ONE-WATT RESISTORS, popular assort, some 5%.r., 100's of one., 013844) 1.29 100 for 1.30 
, 0 SO-METALLIC FILM Ìf WAITERS, &set. values, marked, axial (eads, (.1605)   1.29 100 for 1.30 
• 0 4-RIBBON CABLE CONNECTOR, single-iided, 9 contacts, PC (eads, (.5967)   1.29  8 for 1.30 
• 0 3-"SUPER" 292222. NPN, ICB0.60V, hle :100 1W 4 2A, 7 0-92, 100%, (05952) 1.29  6 for 1.30 
• 0 1-12 VDC MINI BLOCK RELAY, sod., 1 x 3/4 a Sill", 175 ohm, 14, (.5937) . 1.29  2 for 1.30 
00 10-1.5V GRAIN-o-WHEAT LAMPS, S/16", w/10" leads, lens: RED, 0160021   1.29  20 for 1.30 
0 0 10-IF-FM OP AMPS, by RCA, FM-UHF circuitry, 10-5, 10 leads, (05951) .   1.21  20 for 1.30 
: 0 10-NPN SWITCHING TRANSISTORS. aset'd gen. audio & switching, 1.2515/  1.29  20 for 1.30 
% El 1-12 VDC SOL/901D, similar to Guardian 16-P, w/islunger.1.." stroke, (06013) 1.29  2 for 1.30 
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POSTAGE  • 
CANADIANS ADD 55.00 (U  s 
FOREIGN ADD 510.00 
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FICCSOI  1111 .F4 I • 
VI 0 

i S • 
$2.49 
12 for 
$2.50 

 •• 
I 0-HUMBLOCKER CONTROLS W/KNO11, for TV vertical, hods., etc. 1.54112). 1.29  20 for 1 30 
SO-CAPACITOR SPECIAL, discs, mylan, and more, (03775)   1.29 100 for 1.30 
4-140111111 VOLTAGE REGULATORS, LM-309, 320, 340's, TO-3, (.3330A)   1.29  8 for 1.30 

0 12-PANEL SWITCHES, assorted slides, rotaries. modulus, etc. 1.295)   1.29  24 for 1.30 
• 60-RESISTOR SPECIAL, 'a to 1 watt, carbons, rambo-films, etc. 0135190   1.29 120 for 1.30 
i3 65-HALF WATT RESISTORS, asstd. carbons, carbo-films, various values, (M454) 1.29 130 for 1.30 
Iii-LM3401 VOLTAGE REGULATORS, 5 10 24 volts, 10-220, 1•521971   1.29  12 for 1.30 

1.29  80 for 1.30 
1.29  30 for 1.30 
1.29 130 for 1.30 
1.21  2 for 1.30 
1.29  30 for 1.30 

40-POLYSTYRENE CAPACITORS, ust d values and yoltages, (01052)   
1.3 15-THERMISTORS, resistors thal change with the temperature, (,2048) 
• 65-5. WATT RESISTORS, asst'd values, metal film, marked, (•5797)   
O 1-12VDC SPOT RELAY, 110 ohm coil, 23 rnA, 10151'5" (05937)   
D 15-VOLUME CONTROLS, asst. values, audio, and swilch too! 1.592)   
60-PINFORMED DISC CAPS, handy assortmen1 of values, marked, (0111111) .. 1.29 120 for 1.30 

O 10-AXIAL ELECTROS, assorted values and capacitance, (05901)   1.29  20 for 1.30 
1.21 120 for 1.30 
1.29  20 for 1.30 
1.29  50 for 1.30 

:J 60-GLASS ZENERS, 400mW, untested, better than SOY, yield, (1/5/191 
0 10-PC TRIMPOTS, screwdriver adjust, assorted values, (03346)   
0 25-4" CABLE TIES plastic like Ty-wrap style, I•52171   
S-CRYSTALS, may include; Cl, ham various shapes and sizei, 1.571E4   1.29  10 foe 1.30 
40-POWER RESISTORS, assorted types, includes 2 to 10 watkes, 1.2210   1.29  80 for 1.30 
40-T WO WATT RESISTORS, carbo-films, carbon., some 5%ers, (.456)   1.29  80 for 1.30 
50-TERMINAL STRIPS, asst'd solder and screw types, 2 lugs & up, (6334)   1.29 100 foe 1.30 
I-WATCH GUTS, LED, who knows how good, micro-dig(tal bonanza. (.5115) 1.29  2 for 1.30 

.._', 10-1000V IA RECTIFIERS, 194007, epoxy case, anal leads, 1051161   1.29  20 for 1.30 
• S-MULTI-DIGIT LED READOUTS, bubble magnifier, 2 to 6 digits, (03424)   1.29  10 for 1.30 
1 10-POWER TAB TRANSISTORS, NPN. plastic, TO-220, 1054240   1.29  20 for 1.30 
:3 6-PRECISION TRIM POTS, asst'd singles and multi-tums, untesled, 1133 01   1.29  12 for 1.30 
50-1114000 RECTIFIERS, epoxy, axial leads, unlested, 0/2594(   1.29 100 for 1.30 
30pc.-HEAT SHRINK, Thermo-fit, useful assl. of sir., shrinks 11% 11524I1)   1.29  60 for 1 30 

:J 10-SLIDE SWITCHES, SPST, SPOT, etc. all shapes and sires. (•5927)   1.29  20 for 1 30 
25-DTL's 100% prime, surd flip flops, elc., marked, (•3704)   1.29  SO for 1.30 

3 4-HOBBY OPTO COUPLERS, 1500 VOLT ISOLATION, U-lest, 112(.21A)   1.29  8 for 1 30 
:7 1-TAPE RECO1DER EARPHONE, for radios, recorders, 8 ohms. (621451   1.21  16 for 1 30 
:4 5-MICRO-MINI JACKS, in a block, for 2rnm eub-mini plugs. (01437)   1.29  10 for I 30 
5-19-55 PHONE JACKS, standard bushing, for hams, communicallons, (.51611) 1.29  10 for 1 30 

• 40-RED DEVIL CAPACITORS, handy assort. of pop. values, axial leads, 0/3123) 1.29  ISO for 1.30 
:3 50-MICAS aut. sires-n-shapes, incl. "slivers" too! Is 373)   1.29 100 for 1.30 
.3 10-TRANSISTOR SOCKETS, for npn and pnp types, (05944I   1.29  20 for 1.30 
• 12-LED DRIVER IC's, similar to 75491, (.51901   1.29  24 for 1.30 
10-MODULAR SWITCHES, Centralab "push-on" type, up to 'PDT, 1631 011  1.29  20 for 1.30 

▪ 5-"MOTORS MOTORS", small, high speed, asst'd sires, 3-6VDC, 1023311   1.29  10 for 1.30 
:1 2-HEAVY DUTY LINE CORDS, 8 11,2 cond.. 18 gauge, black insulation, OtSSII V 1.29  4 for 1.30 
:7 10-LED SOCKETS, "snap-in" minis, for LEDS, and transistors  (657451   1.29  20 for 1.30 
l] 10-MV-54 MICRO-MINI LEDS, flat top style, diffused red lens, 0/17191   1.29  20 foe 1.30 
D 30-WIRE NUTS, twisl-on's, for 020-24 gauge wire, 0/ 37241   1.29  60 for 1.30 
0 2-ALUM, HEAT SINKS 2%"•3", for power tabs, innumerable uses, 01533110   1.29  4 for 1.30 
• 1-"MICRO MINI" METER, 9" dl.. 0-1 basic movement (05851)   1.21  2 for 1.30 
D 2-DOUBLE-SIDED PC BOARDS, rx12" high quality G-10 glass, (05694)   1.29  4 for 1.30 
0 60-TUBULAR CAPACITORS, asst'd 100mml to .1mf 10 600 WVDC, (035A2191 1.21 120 lor 1.30 
• 6-MICRO MINI REED SWITCHES, 1" long, for alarms, 'elev., etc., (.1251)   1.29  12 for 1.30 
10-TANTELUM ELECTROS, asst'd mini, axial, hennelically sealed, (*SUM   1.21  20 for 1.30 

:3 50-DISC TYPE CAPS, In.); NPO, hi-Q, mylar, ceramics, aseEd values, (.4371  1.21 100 for 1.30 
• 60-COILS & CHOKES, asst'd SF, OSC, IF, parasitic types, (035A297)   1.21 120 for 1.30 
3 6-SWITCHCRAFT P/4090 JACKS, hi-Q, chasis mount. Mellon base, (.5119) . 1.21  11 for 1.30 
1-113-3 HEAT SINK, Iseary duty aluminum, prepunched foe TO-3, 1644111131   1.21  2 for 1.30 

• 65-MOLEX SOCKETS, "on-a-strip", for multiple pin dips, I•16091   1.29 130 for 1.30 
6-PAIRS 9V BATTERY CLIPS, w/red & black coke-coded leads, 0/211152)   1.21  12 for 1.30 

O 1-UHF TUNER 3 gani. uhf TV unit, 300 ohm, pos. direct drive, (62927)   1.21  2 for 1.30 
30 for 1.30 
40 for 1.30 
80 for 1.30 
6 for 1.30 
60 for 1.30 
8 for 1.30 
10 for 1.30 
80 for 1.30 

'3 15-HUMBUCKER  ONTROLS, assorted values manufaclurers dump, 003107)  1.29 
•.] 30-SUBMINI IF TRANSFORMERS, slug tuned, shielded, (.3549)   1.29 
D 40-ADJUSTABLE FERRITE CORES, center cut for hee adjust. (0570'0   1.29 
3 3-1.50 MINI LAMPS, only 3/32" di.., draws 15mA, w/1" wire leads, (.5693)  1.29 
'..) 30-FT. WIRE-WRAP WIRE, 30 guage, insulated, continuous length, 013103)   1.29 
A 4-MONO TAPE HEADS, may MEI; cassetle. 8-track, reel 10 reel too! (.5789)  1.29 
D 5-DUAL DIGIT "BUBBLE" READOUTS, HP50112 style, red, dip type (.5741).  1.29 
..] 40-METAL & PLASTIC TRANSISTORS asst'd sires 1019651   1.29 
A 2-HI PWR, TRANSISTORS, Motorola Type, 993201, NPN 15W, TO-46,102717) 1.29  4 for 1.30 
...1 60-GERM. GLASS DIODES, similar to 1934, axial leads, untested, (.6421   1.29 120 for 1.30 
:3 40-19914 SWITCHING DIODES, silicon, 4nS, glass. untested, (.143)   1.29  80 foe 1.30 
71 4-AM/FM VARIABLE COND. 2 bands, "poly-con" 1." square ,(02924)   1.29  8 for 1.30 
• 3-MICRO SWITCHES, SPST, NO CODIACIS, plunger style, sold& labs, 1857$51 1.29  6 for 1.30 
.../ 10-MULTI-GANG POTS, audio 2 gangs and up, ust'd types and rahus, 1115320 1.29  20 foe 1.30 
O 10-MAN-3's, 7 segment, w/bubble magnifier, 100% material, (03142)   1.29  20 for 1.30 
.1 3-PL-259 COAX PLUG, mates to SO-239, Amphenol, 1052211   1.29  Ir for 1.30 
' 1.1.ITE SENSITIVE UNI1UNCTION TRANSISTOR, prorammable, 45719) .  1.21  3 foe 1.18 
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7294 N W 54 STREET 

MIAMI, FLORIDA 33166 !URPLUS LECTRONICS 
ORP. 

PHONE (305) 887-8228 

TW X  810-848-6085 

WHOLESALE - RETAIL 

PL259 or S0239 
Quality American Made 

10/$5.00  100/$35.00 
50/$20.00  1000/$300.00 

E. F. Johnson NICAD 
12.0 V. 1.2 AK qc 10 hr rate 

4 1/2" x 1 7/8" x 1 3/4" $1495ea. 

CB SPECIAL 
Brand new printed circuit board assembly. Used in all HyGain 40 Channel 
CB transceivers. Fits many other manufacturers units also. Squelch 
pot/volume control/channel selector switch not included.  Board 
1-9 - 7.50 ea.  50-99 - 6.00 ea.  Dimensions 
10-49 -6.50 ea.  100.up -5.50 ea.  6" x 61/2 " 

TRIMMER CAPS 
Can fit in your watch 
3.5-20 pF & 5-30 pF 
$75 ea, 231 25 

5/53.00 

CB SPECIAL W/40 ch SW same as above 
1-9 $10.50 ea.  50-99 $9.00 ea. 
10-49 59.50 ea.  100-up $8.50 ea. 

E. F. Johnson S Meter 
Edge Meter 250 UA Fits in 5/8 x 1-3/8" hole 

MTG holes on each end 1-1/4" behind panel 

Black scale 0-5 bottom 1-20 top 

$t 25 ea  5/S5 00 

Serviceman Special 
New Hy Gain 40ch CB Less Case  Speaker & Knobs (as is) 

$14 95 ea 

NEW Hy-Gain Remote 40ch CB Less Case Speaker & Control Mic 
las is)  sto95ea 

POLY FOAM COAX 
50 Ohm 

Low Loss = to RG174 
$4.95/100' $3.00/50' 

E. F. Johnson Signal Strength 
Meter 200 UA  2' / x 2' 2  SQ  mounts in 
1  hole 1 behind panel Scale 1-30 db top 
05 bottom 
$a 95ea  5420 00 

ASTATIC T-UG8-D104 
PREAMP Desktop microphone 
wIcrystal element 3 Pin Plug  $35 ea 

PANEL METERS 
$4.00 ea  2 for $7.00 

25-0-25 dc volts  21/4 " x 3" 

0-20 dc volts 

0-25 dc volts  21/4 " x 21/4 '' 
0-50 se volts 

-Shunt Required-

CRYSTAL FILTERS 
10.7 3/Lead 
Can Type 
$3 00 ea 

NEW E.F. Johnson Power Mic/Less 
Cord. Desktop Style  $19.95 ea 

ULTRASONIC 
TRANSDUCER 

Detects sound above the range of human 
hearing! Transmits & receives 

$2.50 ea. 5/510.00 

CERAMIC IF FILTERS 
EFC L455K 
$3.50 ea. 

E. F. Johnson 
40ch. CBSelector 

Switch 
$3 50ea 

2 SIDED 
.062 Copper Clad Board 

0'.  • 10 
S2 00ea  355 00 

Sony RO MA 
2 conductor mini 010110 
plug wipatch cord 36 
long  5:10oa 

MAGNETIC PICK UP 
TRANSDUCER 

Converts motion to ac voltage without 
mechanical linkage 

a 2" w/6' shielded cable 
$4.95 ea. 

Double RowIWIre Wrap .100 

25 pins 
30 pins 
50 pins 

$3.49 ea 
$3.96 ea 
$5.43 ea 

10/$30.00 
10/$32.00 
10/$45.00 

12 Vdc RELAY 
SPST 35 Amp Contacts 

Open Frame 
Rugged, great for mobile use 
$4.50 ea  5/520.00 

12 Vdc RELAY 
SPST Open Frame 
5 Amp Contacts 
Mfg-Magnecraft 

$1 50 ea  4/55.00 

SOLDERLESS TEST 
PROD (BLACK) 

Threaded type, molded handle 
5.40 ea. 5/S3.50 

22 pins/Double Row/Dipped Solder 

.156  $2.08 ea  101817.00 

22 pins/Double Row/Wire Wrap 

.156  52.44 ea  10319.00 

USED MUFFIN FANS 
3 blades, 110VAC, 4,." sq. 

$5.95 

Double Row/Solder Eyelet .156 
6 pins  $1 10 ea  10/S 9.00 
15 pins  $1 55 ea  10312.50 
22 pins  52 08 ea  10417.00 
43 pins  $3 66 ea  10430.00 

C & K SWITCHES 
PART # MOVEMENT 
7101  ON/NONE/ON SPST 
7103  ON/OFF/ON  SPST 
7107  ON/NONE/ON SPST 
7108  ON/NONE/(ON) SPST 
7201  ON/NONE/ON DPDT 
$1.00 EA  6 FOR $5.00 

RECEIVER FRONT ENDS 
Made by EFJ 
132-174 MHz 
$12 00 ea 

STANCOR 
TRANSFORMERS 
STEP-DOWN AUTO (3) 
COND LINE CORD 

VV/RECPT 
GSD 200 (230V In/115V Out 

@ 200 Va) $12.00 ea 
GSD 400 (230 In/115 V Out 
@ 400 Va) $14.50 ea 

100 ASSORTED DISC CAPS 
(FULL LEADS) 20 EA OF 5 
DIFFERENT VALUES $2.00 

  PER PACK   
White Porcelain 
Egg Insulator 

11/2 " 1" 50¢ ea  3 for $1.25 

CW MINI SLIDE SW 
DPDT .15 ea. 10/51.25 

ALL STAR AIR 
VARIABLE 
24-275 pF .75 ea. 

CAPS RADIAL LEADS 
2200 uF l 16V 
.25 ea. 10152.00 

RED SEVEN SEGMENT 
DISPLAY 
TIL 322P 51.00 ea 

6 TV GAMES ON (1) CHIP 
Gen Irish AY-3-8500-1 
28 Pin Plastic Case 

EVERYDAY LOW PRICE $7.50 ea 

MODEM CABLE 
50' cable contains 

13 # 22 ga. wire DB-25p 
with 

DB-51226-1 cover on one end 
$6.50 ea  10/550.00 

SOLDER LUG-TYPE CAPS 
50 UF  350V 1" D x 3" L 
50 UF  450V 1" D x 21/2 " L 
50 uF  450V 1" D x 3" L 
606 EA.  5 FOR 52.50 

BOURNS' EDGE 
MOUNTING 
5K pot single turn 

3345W series S1.50 ea. 

EFJ CRYSTAL OVENS 
6V/12V 75° 
$5.00 ea. 

12 VOLTS Et 1/2 AMP 
Filament transformer 
1A-v" x 2" a 1" 51.50 ea. 

VALUEJMFD 
250,000 
30,000 
63,000 
10,000 
2,700 
2,900 
3.000 
18,000 
21,000 
39,000 
1,000 
34,800 
450 
500 
240 
50 
140 

ASSORTED ELECTROLYTICS 

a 
a 
a 
a 
a 

a 
a 

a 

a 
a 
a 

a 

VOLTS  DIA 
5V 
15V 
15V 
20V  11/2 " 
25V  11/4 " 
25V  11/4 " 
25V  11/4 " 
25V 
25V  " 
45V 
50V  1 " 
50V 
75V  11/4 " 
100V  11/2 " 
300V  11/4 " 
450V  1 1/4 " 
450V  11/4 " 

LENGTH 
53/4" 
41/2 " 
51/2 " 
53/4" 
21/4 " 
2" 
41/2 " 

53/4" 
31/4 " 
51/2 " 
21/4 " 
31/2 " 
31/4 " 

PRICE 
$4.00 ea 
4.00 ea 
4.00 ea 
3.00 ea 
2.00 ea 
2.00 ea 
2.00 ea 
3.00 ea 
3.00 ea 
3.03 ea 
2.50 ea 
3.00 ea 
2.00 ea 
2.00 ea 
2.00 ea 
2.00 ea 
2.00 ea 

IC SOCKETS 
Cam bion 

Gold Plated Wire Wrap 
14pin  .35ea  10/53.00 
16 pin  .38 ea  10/53.30 

CTS DP6P ROT SWITCH 
.50 ea. 5/52.00 

1N4148 SIGNAL DIODE 
55.00 per 100 
or 15 for $1.00 

Coax Connectors 
UG-273/U BNC-F/UHF-M 2.50 
UG-255/U BNC-M/UHF-F 3.00 
UG-146A/U N-M/UHF-F 4.50 
UG-83B/U N-F/UHF-M 4.50 
UG-175 RG-58 Adapt. .20 
UG-176 RG-59 Adapt. .20 

AXIAL LEAD ELECTRO-
LYTIC CAPACITORS 

2 uF ca 15V 
10 uF 0 15V 
20 uF 0 15V  12 ea 
50 uF a 15V  for 
2.2 uF 0 25V 

/  $1 00 3.3 uF 0 25V 
1 uF 0 35V 
2 uF 0 150V 

25 uF 0 25V 1  15 ea. 
3 uF 0 50V  for 
5 uF 0 50V  $2.00 
10 uF 0 50V 

250 uF a 25V  10 ea. 
100 uF 0 50V }  for 
50 uF a 75V  $2.00 

All material guaranteed • If rot any reason you are not satisfied, our products may be returned within 10 days for a full refund (less shipping) Please add $3 
TERMS: for shipping and handling on a.) orders Additional 5°. charge for shipp ng any item over 5 ibs COD's accepted for orders totaling $50 00 or more All orders 

shipped UPS unless otherwise specified Florida residents please add  00  sales tax Minimum order $15 00 

EQUIPMENT / COMPONENTS / WIRE & CABLE / ACCESSORIES 



Low Cost...High Performance 
DIGITAL MULTIMETER 

pt#4.700  —  rwo°' 

1 0 11 " 

ri.o  a. 

io iint 
: 411011Pd."..-44-

$99.95WIRED 
Low cost, high performance, that's the DM-700. Unlike some of the 
hobby grade DMMs available, the DM-700 offers professional quality 

performance and appearance at a hobbyist price. It features 26 
different ranges and 5 functions, all arranged in a convenient, easy to 
use format. Measurements are displayed on a large 31/2 digit, 1/2 inch 
high LED display, with automatic decimal placement, automatic 

polarity, and overrange indication. You can depend upon the 
DM-700, state- of-the-art components such as a precision laser 
trimmed resistor array, semiconductor band gap reference, and 
reliable LSI circuitry insure lab quality performance for years to 
come. Basic DC volts and ohms accuracy is 0.1%, and you can 
measure voltage all the way from 100 pv to 1000 volts, current from 
0.1 Ca to 2.0 amps and resistance from 0.1 ohms to 20 megohms. 
Overload protection is inherent in the design of the DM-700, 1250 
volts, AC or DC on all ranges, making it virtually goof proof. Power is 
supplied by four 'C' size cells, making the DM-700 portable, and, as 
options, a nicad battery pack and AC adapter are available. The 
DM-700 features a handsome, jet black, rugged ABS case with 
convenient retractable tilt bail. All factory wired units are covered by 
a onP year limited warranty and kits have a 90 day parts warranty. 
Order a DM-700, examine it for 10 days, and if you're not satisifed 

in every way, return it in original form for a prompt refund. 

Specifications 

DC and AC volts: 
DC and AC current 
Resistance: 
Input protection: 

Input impedance' 
Display. 
Accuracy: 
Power: 
Size 
Weight: 

100 AV to 1000 Volts, 5 ranges 
0,1 AA to 2.0 Amps. 5 ranges 
0.112 to 20 megohms, 6 ranges 
1250 volts AC/DC all ranges fuse protected 
for overcurrent 
10 megohms, DC/AC volts 
31/2 digits. 0.5 inch LED 
0.1% basic DC volts 
4 'C' cells, optional nicad pack, or AC adapter 
6"W x 3"H x 6"D 
2 lbs with batteries 

Precise 
DM-700 wired r tested 
DM•700 kit form 
AC adapter/charger . 

Nicad pack with AC adaptericharger 
Probe kit 

$99 95 
79 95 
495 
19 95 

TERMS: Satisfaction guaranteed or 
money refunded, COD, add 51.50. Min-
imum order $6.00.  Orders  under 
510.00, add $75. Add 5% for postage, 
insurance, handling. Overseas, add 
15%. NY residents, add 7% tax. 

600 mHz COUNTER 

19.95WIRED 
The CT-70 breaks the price barrier on lab quality frequency counters 
No longer do you have to settle for a kit half-kit or poor performance. 
the CT-70 is completely wired and tested, features professional 
quality construction and specifications plus is covered by a one year 
warranty Power for the CT-70 is provided by four AA' size batteries 
or 12 volts, AC or DC. available as options are a nicad battery pack. 
and AC adapter Three selectable frequency ranges each with its 
own pre-amp. enable you to make accurate measurements from less 
than 10 Hz to greater than 600 mHz All switches are conveniently 
located on the front panel for ease of operation, and a single input 

jack eliminates the need to change cables as different ranges are 

selected Accurate readings are insured by the use of a large 0 4 inch 
seven digit LED display, a 1.0 ppm TCXO time base and a handy LED 
gate light indicator 

The CT-70 is the answer to all your measurement needs, in the 
field in the lab or in the ham shack Order yours today, examine it for 
10 days if you're not completely satisfied, return the unit for a prompt 
and courteous refund 

Specifications 

Frequency range 
Sensitivity 

Stability 

Display 
Input protection 
Input impedance 

Power 
Gate 
Decimal point 
Size 
Weight 

10 Hz to over 600 mHz 
less than 25 my to 150 mHz 
less than 150 my to 600 mHz 
1 0 ppm 20-40 -C. 005 ppm  C TCXO crystal 
time base 
7 digits. LED. 041 inch height 
50 VAC to 60 mHz. 10 VAC to 600 mHz 
megohm, 6 and 60 mHz ranges 50 ohms, 

600 mHz range 
4 AA' cells, 12 V AC DC 
0 1 sec and 1 0 sec LED gate light 
Automatic, all ranges 
5"W x 1.2"H x  
1 lb with batteries 

Prices 
CT-70 wired + tested  $99 95 
CT•70 kit form   75.95 
AC adapter  4  95 
Nicad pack with AC adapter/charger   14 95 

Telescopic whip antenna. BNC plug  795 
Tilt bail acsomblv  395 

BOX 4072, ROCHESTER, N.Y. 14610 
PHONE ORDERS CALL 

(716) 271-6487 

po' Reader Service—see page 259 247 



BILLIII ELECTIMOINICS 
PO. Box 401244- E Garland, Texas 75040 (214) 278-3553 

AY3-8910 PROGRAMMABLE SOUND GENERATOR 

The AY3-8910 is a 40 pin LSI chip with three oscillators, three 
amplitude controls, programmable noise generator, three 
mixers, an envelope generator, and three D/A converters that 
are controlled by 8 BIT WORDS. No external pots or caps 
required. This chip hooked to an 8 bit microprocessor chip or 
Buss (8080, Z80, 6800 etc.) can be software controlled to 
produce almost any sound. It will play three note chords, make 
bangs, whistles, sirens, gunshots, explosions, bleets, whines. 
or grunts. In addition, it has provisions to control its own 
memory chips with two 10 ports. The chip requires  5V (a. 
75ma and a 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 programming examples. $3.00 extra 

SE-01 SOUND EFFECTS KIT 

• 76477 CHIP IS 
INCLUDED. EXTRA 
CHIPS $2.95 EACH 

• $16._95 
LESS SPEAKER 
& BATTERY 

The SE-01 is a complete kit that 
contains all the parts to build a 
programmable sound effects 
generator  Designed around 
the new   Instruments 
8N76477  Sound  Chip.  the 
board provides banks of MINI 
DIP switches  and  pots to 
program  the  various  com-
binations of the SLF Oscillator, 
VCO  Noise, One Shot. and 
Envelope Controls A Ouad Op 
Amp IC is used to implement 
an Adjustable Pulse Genera-
tor  Level  Comparator  and 
Multiplex Oscillator for oven 
more versatility The 3 r'' x 5" 
PC Board features a prototype 
area to allow for user added 
circuitry  Easily programmed 
to  duplicate  Explosions. 
Phasor Guns, Steam Trains, or 
almost an infinite number of 
other sounds. The unit has a 
multiple of applications The 
low price includes all parts, 

assembly manual, programming charts, and detailed 76477 chip speci-
fications it runs on a 9V battery (not included) On board 100MW amp 
will drive a small speaker directly, or the unit can be connected to your 
stereo with incredible results, (Speaker not included) 

ALLOW 3 WKS. FOR DELIVERY 

4 DIGIT' INCH CHARACTER LED DISPLAY 
Bowmar readout stick with colons COMMON 
CATHODE ONLY. 100% Prime. All segments 
and colons brought out to edge pads. With 
oinout. LIMIT 5 PER CUSTOMER 

$1.90 

9500@)75V 
Computer 
Grade 

Filter Cap 
2" x5Y" 

2.95 

 A 

ZENER GRAB BAG 
A very nice assortment of 
A. 1W zeners Voltage ranges 
ire from 2.7 to 30 VDC. Most 
,fave house ff but we provide a 
cross over list to standard 
'lumbers A great buy for any 
shop 12 different types. 

.50 ea. 

From T.I.. TL490 BAR/DOT DRIVER IC. Drives 10 

LED's  with  adjustatle  analog  steps  Units are 
cascadable up to 10 (100 steps). Drives LED's directly. 
Great for voltage, current, or audio displays. Similar in 

features to LM3914 with specs and circuit notes. 

2.95 
[ 

RIG1469R POSITIVE VOLTAGE 
REGULATOR 

an.  MPLETE  SPEC,  
ueptiCal OAS SNOW NO. 
fiXED Oa VARIABLE POWER  ̀

[PENA 3 TO 30VDC DRIVE  • • • • • 
SERIES PASS FOR CORALS' 
AMPS' 

1.25 EA. 
10/10.00 
HOUSE • 

XAN SUPER DIGITS 
.6" JU MBO LED 
7 SEG MENT 

RED 

990 
6640 COMMON ANODE 
6920 COMMON CATI-ODE 

NOW A SUPER READOUT AT A SUPER BUY! T nese 
are factory fresh prime LED readouts, not seconds or 

rejects as sold by othe-s. Compare our price and send 
for yours today, but hurry, the supply is limited' 
SPECIFY:  COMMON  ANODE  OR  COMMON 

CATHODE 

QUAD MATCHED DIODES 
4 1N914 type diodes that have 

been closely matched for use 

bridge and balanced modula• 

circuits 

- 

50$  ONE SET (4) 

A RARE FIND! 

LAMBDA HIGH POWER REGULATOR 3205 MODULE 

$12.95 
W SPECS 

LIMITED QTY. 

• 5V @ 10A with 8-30VDC input. 
• Current limiting, thermal shutdown and short protection 
• .2 % Load regulation. 
• Only 2 external components needed. 

All you need to add is a transformer, rectifier, heatsink 
and filter cap to have a super regulated supply for 5 volts 

at 10 amps! 
SPECIAL BONUS! Order the 3205 Module and get FREE 
a LAMBDA L-20-5 overvoltage protector that triggers at 

6.6 volts up to 20 amps. 

NEW ITEMS 
L M3046 (CA30461 Transistor Array  75 
L M3909 Led Flasier  50 
CA3086 RCA Transistor Array  80 
MC1438R Power Op Amp/Driver  50 
1N4148 Prime, Full Lead  100/2.50 
LM3302 Quad Cc mparator  89 
2SC 1849 High Freq NPN TO-92  6/1.00 

POTENTIO METER ASSORTMENT 
A mix of new, panel mount 3, 8" 
bushing  pots  in  various  values. 
So me dual, so me with switches. 

10 2.00 

PARTS 
301 OP AMP 8 LEAD CAN  31 013 
723 VOLT REG 10 LEAD CAN  50 
'13741 FET INPUT 741 MINI DIP 3 1 10 
30 OM  I5V COMPUTER GRADE  210 
2N4400 NPN GEN PURPOSE  81 00 
?N4402 PNP COMPLIMENT  81 CO 

2116028 PUT W SPECS  50 
M3813 2w AUDIO IC W SPECS  1 09 
1.14377 DUAL LM380 W SPECS  250 
'7E115 VOLT REG IA I5V  69 

'725 LOW NOISE OP AMP  99 
IL 1 OPTO ISOLATOR MINI 01P  60 
'HEM 631 DUAL GATE MOSFET 

0100E PROTECTED SIMILAR 

TO 40673  50 
MvI624 VARICAP 01001 IS FED  49 
I N4003 IA 2005 0100E  15 I 00 

111,30 TAB PNP POWER  3 I 00 
'MCI351P FM IF DISC IC  50 

•IIIIIICATES ITEM is 'SOUSE NUMBERED' 

LED 'S 
JUMBO GREEN  4/ 89 
JUMBO RED  5/ 89 
MEDIUM RED  15 
MEDIUM CAN OR YELLOW  16 

1/2W RESISTOR ASSORTMENT 
A good mix of 5% and 10./0 values in both full lead and 
PC lead devices. All new, first quality. 

(Asst) 200 pieces/ 2.00 

LAS15U - 1.5A Four Terminal Adjustable Regulator. 3-
30V W/current limiting, short protection and thermal 
shutdown. TO-3 style. All units are prime. Spec sheets 
included. $2.50 

SLIDE SWITCH ASSORTMENT 
An outstanding bargain. Includes miniature and 
standard sizes and multiposition units. All new first 
quality, name brand switches. Try one pack and you'll 
reorder more, SPECIAL — 12 for ,S1.20 (Assortment) 

* NO C 0 D 's 
* SEND CHECK M 0 OR CHARGE CARD NO 
• PHONE ORDERS ACCEPTED ON 

VISA AND MASTERCHARGE ONLY 
(214) 278-3553 900 AM - 600 PM CST 

* ORDERS OVER 1 LB SHIPPED VIA UPS 

0 * ADD 5% FOR SHIPPING 
* TX RES ADD 50/0 STATE SALES TAX 
* FOREIGN ORDEF'S ADD 10% (EXCEPT CANADA I 

(20% AIRMAIL) US FUNDS ONLY 
* SORRY WE CANNOT SHIP INSURED TO MEXICO 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

7 WATT m g:no AMP KIT 

SMALL  SINGIA  HYBRID IC AND 
COMPONENTS FIT ON A 2" 0 3- PC 
BOARD !INCLUDED RUNS ON 12 VOC 
GREAT FOR ANY PROJECT THAT NEEDS 
AN INEXPENSIVE AMP LESS THAN 3°. 
TAO (4) 5 WATTS COMPATIBLE WITH 
SEMI SOUND HIT  

6 DIGIT AUTO/VAN CLOCK 
• LARGE  CHARACTERS LED 

• QUARTZ XTAL TIMEBASE 

• ALARM I SNOOZE OPTIONS 

• NOISE FILTERING 
.41 4. 

• EASY TO ASSEMBLE  W I' 

• 4'.- 3- II 1 

• 011111111 A PI A II II IT SHA M. 

COMPLETE KIT 
12 UDC 1101 04 9 5 

ULTRASONIC RELAY KIT 

INVISIBLE BEAM WORMS LIKE A PHOTO 
ELECTRIC EYE USE UP TO 25 TT APAR1 
COMPLETE KIT AU PARTS 
PC BOARDS 

$21.50 



Does Your Shiny New Rig Really Have: 

"STATE-OF-THE-ART" SELECTIVITY 

Four  main  filter 
modes for any ORM 
situation. 

Continuously variable 
main selectivity (to an 
incredible 20 Hz!) 

115 VAC supply built-
in.  Filter  by-passed 
when off. 

SUPER-RANGE 
Auxiliary  Notch  re-
pects 80 to 11,000 Hz! 
Covers signals other 
notches can't touch. 

AUTEK pioneered the ACTIVE AUDIO FILTER 
way back in 1972. Today, we're still maintaining that 
engineering leadership. Our OF-1A evolved from 
suggestions from thousands of owners, and years of 
dedication to making the "ulti mate"  filter.  No 
gi m micks — just something that really "works" like 
the ad says. You're in for a treat! 
Autek filters gained their reputation by using a 

costly INFINITELY VARIABLE design. Yet, mass 
production (we sell only ONE MODEL -- the best) 
makes it a tremendous bargain. You're not limited 
by a few fixed positions. You vary selectivity 100:1, 
and vary frequency over the entire usable audio 
range PEAK CW (or voice) with an incredible 20 HZ 

Add an Autek. 

QF-1A Active Filter 

For SSB & CW 
PATENT PENDING 

Only $65 ppd. U.S.A. 

BAND WIDTH, but also variable all the way to 
-flat  Imagine  what  the  NARRO WEST  CW 
FILTER MADE will do to OR M! Reject whistles 
with the most flexible NOTCH you've heard Wide or 
narrow. Depth to 70 dB. LO WPASS helps you cope 
with SSB hiss and splatter Skirts exceed 80 dB. Most 
above features were in the popular  OF I (See 
excellent review in March, 1977 OST ) The new "A" 
model is more selective, adds a HIGHPASS mode for 
SSB, and a great AUXILIARY NOTCH (35 to 60 dB) 
to give TWO NOTCHES, NOTCH/PEAK, NOTCH/ 
LOWPASS, or NOTCH/HIGHPASS) If this doesn't 
convince you, please ASK ON THE AIR. Owners are 
our best sales men! 

Continuously variable 
main frequency. (250 
to 2500 Hz, all modes.) 

Due to cost and panel space limitations, even the 
latest rigs only include a fraction of the OF-1A 
features. We recom mend you buy the best rig you 
can afford, spend 53,000 or more, then add a OF•lA 
and listen to the improvement!  WORKS WITH 
Yaesu,  Kenwood,  Drake,  Swan,  Atlas,  Tempo, 
Collins, Heath, 5/1, etc., ANY RIG! 
Hooks up in minutes. Plug into your rigs phone 

jack, or attach to speaker wires. Plug speaker or 
phones into OF-1A rear panel jack. That's it! Filter 
supplies 1 watt to till a room. No batteries rqd. ( + 12 
VDC  hookup  possible 1 6! 255x2 ) 2".  Handsome 
light dark grey styling Get yours todaY,! 

CMOS PROGRAMMABLE KEYER MAKES CW FUN! 

Our classic MK-1 should make you 
wonder why anyone would buy an 
ordinary keyer, when memory costs so 
little! Records 4 messages. Just select 
"record," tap the  A,  B,  C, or  D 
message, and start sending at any 
speed! Record over old messages as 
easily. Playback by tapping the sa me 
button. Each message holds about 25 
characters (letters, nu mbers). Total 
100 characters  Handy repeat switch 
repeats message forever until reset. 
Very useful for CO's. YOU SIT BACK 
AND WAIT FOR A CALL! Another 
switch combines two messages for 50 

Calls CO while you relax. 
Also remembers name, 0TH, contest exchanges. 

Record anything you want in seconds! 

Model MK-1 $99.50 ppd. U.S.A. 

characters  "Memory saver" feature 
standard 

This "state of -the-art" keyer pleas 
es beginners and CW "pros" alike 
DOT AND DASH ME MORIES. TRIG-
GERED  CLOCK.  IA MBIC.  SELF 
COMPLETING. JA M PROOF. 5 to 
50  WP M. LATEST CMOS FOR LO W 
CURRENT. Built in monitor, speaker. 
Widely adjustable tone, volu me. Per-
fect weighting at all times. No fiddling 
with an adjustment that varies with 
speed  NE W: DUAL TRANS MITTER 
OUTPUTS key  ANY modern  (post 

1963)  ha m  rig  directly  without  a 
battery or relay, including diff icult-to-
key solid-state rigs.  115VAC _Jpply 
built in, or connect 9-14 VDC to rear 
panel. Use with ANY paddle. 6x3 ) 25 
5". Burned in and tested. Sockets for 
IC's. Full instructions 

NO W AVAILABLE. 4096  BIT ME M-
ORY EXPANDER (ME-I) allows 16 
messages, 400 chars & "combine" for 
longer messages. Plugs into memory 
socket of ANY MK-I ever made. In 
stalls in 10 to 30 mins. Full instruc 
tions. Buy your MK-1 now and easily 
add memory later if you wish! 

ORDER WITH CONFIDENCE. NO LONG DELAYS 
HERE. We ship 95% of orders from stock. 1 year 
limited parts 8, labor warranty. Try our great 
service! VISA 8, MC Welcome. 
Order by mail or call our TOLL  FREE order 
operator: 
NATION WIDE  1-800-854-2003 ext. 842 
CALIF.  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 write. 

Box 5127F 
Sherman Oaks, Ca. 
91403 afateh 92edeacch 

FLASH! MK-1 used to 
set new world's CW 
record. A single op-
erator  worked  3992 
DXQS0's & 275 band-
countries in only 48 
hours! Get the choice 
of champions 
AUTEK. 

ORDER BLANK (Or Use Separate Sheet of Paper) 

Please Rush 
ppd. via 

Speedy UPS. 

QF1A Filter at $65.00 
MK 1 Keyer at $99.50 
ME 1 Expander for MK 1 at $40 (factory installed) 
ME-1 Owner installed at 130 (save $10) 

Add 6% tax in Calif. Add 53 each to Canada, Hawaii and Alaska. S2 for 
UPS air. Add S15 each elsewhere (shipped air). 
Enclosed is    
VISA or MC4  Exp. date   

NA ME 

A DDR ESS 

CITY STATE  ZI P 

Send to Autek Research, Box 5127F, Sherman Oaks, 
Ca. 91403. 

Reader Service —see page 259 249 



VARIABLE POWER SUPPLY KIT $1195 
•  Continuously Variable from 2V to over 15V 
• Short-Circuit Proof 
• Typical Regulation of 0.1% 
•  Electronic Current Limiting at 3 0 OmA 
•  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 ADD $1.25 FOR POSTAGE/HANDLING 

SPECIALS-THIS MONTH ONLY 
manium IMO 1011 200,1  10,51  1 1.11130014 

14210  6.1 4201  1 513090  
19340  Gor magoon OW4lo WV 110•111 

10914  Silicon Diode 1000 10,1,0  2131  LIATI/K 
1116253  Hoi Carrier Diode 11411100, etc /  $LIM  I 143800 
F7  Power Ilaraclor I 2W Out le 432MH:  NE5694 

(Spesi 1 Circuiti included with F I)  12.00 
DIODE GRAB BAG Mised teners, reOdiers etc.  5031 

AIM 
20911 
2941609 
202920 
203904 

204122 
2048691 
201088 
Ell? 
TIS /4 

01.0 High Speed Switch 75ni 
UHF Transistor Dm Arne  m I Gilt 
P C Anne! F T Arne/dm 2500. Mum 
NM 0 ual Transistor 1n10 Match 225 
III A,Sretch 100 400 200,00 

PNP R F A,liber & 5,15 
N Channel Audio FIT Super Low Norm 
150 Volt PIP I Ansidor for Keyer 
to Channel FET VHF OF A, 
N CAmml PET HO Speed See , 40 

LP 10  LOGIC PROBE Ira-111.. CMOS etc 
Machined ma includod-S A assembly 

SEND FOR ADVA'S NEW 1979 CATALOG 
NEARLY 1000 SEMICONDUCTORS. KITS, CAPACITORS, ETC. SEND 250 STAMP 

431 
431 
51 00 
2.95 
1131 

111 
231 
2/S1 
1/S1 
3/S1 

LM72304 
1.01747 
2102 
2740110 
CUSS Ito 
CA302111 

CA30150 
RC1551 
055564 
065514 
1011 

low Bra, Current Op A inp Super /09  SO 84 
5 Volt Regulator  TO 1  84 
Adiu mble Voltage Regulator  2 314  350 
2 Watt Audio Power Amplifier  DIP  91 
?haw locked loop  DIP  94 

Precision Voltgge Regulator  DIP 
Dual 741 Compensated Op Amp  DIP 
1024 Be SU. RAM 11024  DIP 
EFT Input Op  Amp like NE 536 .A140 
4 Tranoslor Array Darlongton 
RF IF Amplifier DC to 120M M 

FM IF Amp Limiter Deteclor  DIP 
Owl Ifigh Gain Op Amp  rol3IP 
Precision feu Op Amp  reDIP 
Dual Hi Gain Op Amp Comp  mOIP 
F unction Generator/ MO with circuits 

OTHER ADVA KITS: 

3/111 
2/St 
SI 75 
I 95 
99 
I 45 

1 45 
331 
2/S1 
3/31 
03.11 

07 85 

LOGIC PROBE KIT Use wto CMOS. TEL. 001. RTL. HTL. HAIL and most MOS IC's 
Post ,n watect.on poe m poiordy morsel and ownaltriga Or m only • fese rriA from Cirt111 

under iirsi 0.41  LED readout Comp!.,. Sit inclWat ma am clip WM  ONLY $7.116 
FIXED REGULATED POWER SUPPLY KITS Short C4C .,  moot  merrnsl current 
miting Comowl ida •nd (epic, regulation or 0 69 maee  ywei ror moo wit-Pone 
wo mis Aw n., Ar SV • 500.100 6V H SOOmA. PV • 500mA. 12V • 400mA. 150 • 
30OrnA MAIN roltagorelwnordefing  115.15 44. 

Dime oasy  name ,* Mu me.40 all components. wmplet• Melee instructions and plotiel 
fiberglass PC boards Pa m Apply It PIS do noi include me or dim , KW SI 25 per kit tor 
oost m end handlino 

'MAIL NOW! FREE DATA SHEETS 0.10.4 0,01 mam dorm from IS,, ad FREE 134.1 
REQUEST WI OP Amp wile every order sit 015  T O .- 144 Dual Op Amp or two EIW 
PET ...with  orWr of SlOor more, postmarked prwr to 12 31 213.0ne free Am per order 
00040 TODAY All M O M PI N K, to poor ssiM and prices tubiect to Mame web , no m. 
W1 ....Wen.. AMA. wets- 10M AncworAly mod 
WRITE FOR FREE CATALOG 019 oflermg owir 11/0 sem/cond.. , carried in stocli 
Send 251 stomp 
TER M  Srel corock or deems order (US fundsl with order Add 5, pm . for LI S. 
C.I.A. and Mitico SI 00 banding Moo, on mem older 010 Caid res . , add WE M Y 
Mg foreign olden add 111, mu m COD Oldelf  Wail 00 emu. Merge 

MORE SPECIALS:  10, 
RC4195DN •15V @ 50mA VOLTAGE REGULATOR IC. Very eaty to 

ASP. Makes a neat Highly Regulated • 15V Supply tor OP AMP,, etc 
Requires only unregulated DC 118-30V/ and 2 bypass capautors. 
With Data Sheet and Schematics 8-pm inDIP  01.25 

9C4136 Goad 741 Low Noise Op Amp mOIP 
LM13134 FM Multiple, Stereo Demodulator DIP 
LM2111 FM IF Subsystem IF Amp, Del.. Limiter) DIP 
1N6263 Hot Carrier Diode 0.4V 5. lmA 0.1ns 00 35 
ZENERS- Speed y Voltage 33. 3 9, 4 3, 5.1. 6 8, 8 2  400mW 431.00 

o 1 10 12 15, 16 18.20 21 24 27  33V  10  1 Wats 331.00 

• MONEY-BACK GUARANTEE 
• ALL TESTED AND GUARANTEED 

SO 95 
099 
099 

1 00 

ELECTRONICS 
BOX 4181 GB,  WOODSIDE, CA 94062 
Tel, (415) 328-1500 

LM318CN 
LM3180 
LM339N 
LM380N-8 

NE567V 
XR567CP 
LM723CN 
LM747CN 

FREE 
IC or FET's WITH 

SO & S10 ORDERS.1 

DATA SHEETS 

WITH MANY ITEMS. 

0100E5  I TRANSISTORS TRANSISTORS TRANSISTORS LINEAR IC's 

ZENERS 94  20106  SO 14 204091  1 Si 205618  2'51 1.M140K 5 SI 20 
RECTIFIERS  10 111  70 2114097  SO II 265640  2 SI 1.53401 5  1 20 
11454 to  26730  48 004121  1 SI 19541  54 00 154140T 6  1 20 
04  1.411  20911  SI 094122  SI Ce650 . 51 00 101401 12  I 20 
9  „ 291611 SO 20 204124 5 SI CP651 MOO L513401 15 I 10  
9416  T  291111  29 704241  5 SI 1100  4 SI 1043401 24  I 20 
9 ME to 201190  11 204049  5 51 1101  331 LMIIGN  55 6 „   
/51  201891  31 254250  001 1102  MI 1017211  150 
9914.  15 SI 101219  24 2041/4  55, 2125  5/51 41.131014  I 29 
4962 to  6 „ 242111  6 SI 004107  SO 25 NW 101 le 3, 1105554, 2 SI 

"' 2412210  5 SI 204103  18 NW 1M  1105564  SO 90 
PSI 202119  5 SI 254110  SI MI 112  Oil 410109041  29 

0:9310160:4 0  6 SI 29426001,   2441600  0 SI MS6515  3/81 4110909  29 
114001 . 12 SI 111/609  194091  SI 501401  441 EM72314  131 
MOW  12 SI 202905  SO 24 204192  SO 90 Men  VII LO/21N'  3/81 

II41103  12'SI 0070040  24 204416  251 05.1m  414/410114  34 
2101  441 LOO M  11 DO 

M PS  12 SI 29290/ . 5 SI 1044160  SO 10 99211112  LI MICII  3/SI 
101005  1051 291551  51 60 204156 la  s, SE MI to  2„  41024104 4 4/51 
II4006  1031 291561  651 244161 
MOO/  10'SI 291.4  4 SI 211486TE  0/51 SE MI  U N 16114000  05 
04141  15.s• 2143565A  6 „ 2 lllll F  2/It 110131.  MCA DIP  35 
44154 4 2511 291568  284411  S2 50  M O DIP  1 00 
04310,, 2141618  6 SI MO M  $1  144CP Md.  10 

1 SI  LA MM  1 15 
LIA145110•  131 

041/2  2916114  5 SI 244965 
44454  15 SI 191641  5 SI 2%501/ 

4 SI  .„ 6511119  SI 40 11 S0 lo,opm 1.4121  2111647  551 2050811 
,,  „WSJ 291641 SI 295126 to 6 0255609  1 55  
W  „ W1 A 6 , 201544  4 SI 795115  214000  1 95 
05115  203546  4 SI 295111  5 51 „ 01002114  1 IS  

MAW  , 795119  551 „ CA10/45 
2"  os  S&741394 LM3D1501  1 45 

VARACTORS  21136"1 91  40 91 to 3 $ 21055 96;  61 00 51,140,161  3,, CA3046 . 62 

118959141 /, 229011"21  000 350 Z2N1210   I 00300090 r0 

05 14451111  SS 101122  70 155108  1 II LINEAR IC's  RC419410 . 250 
4121.111:  52 291821  40 245191  SI 50 1010011  STIR 0011850 9' 1 25 

MINA  , 201866  IS 210412  1 90 IM101AN  .21 1tC4.15is•  025 
swel)  143903 A M/  1 SI 15130/11  21 1.11415000  2 00 
MI620 To  QO M  ,, 193458  SO 11 1010119  AI 84455009  55 
MI614  161919  S5 00 2954114  311 151091  94 055565  95 

'57(2  2 111161  '24 5 2 19,  11  2 9330224  5 000 2:rS1 145  23  1.1 113119  009585  90  S3 Of 1.113200 5 1.39 ,A)10511C  1 15 
MV2201 to  „ 203951  1 15 295544  2 51114443204 12 I 35 1011 011'  175 
1003205  2039/0  I 00 205511  12110 553230 15 I 35 051/$492  19 

4111 P  *SUPER SPECIALS: 
10434  Germanium Diode 
104914  100V/10mA Diode 
1814001 50V/1A Rectifier 
1N4154 30V 190914 
8191 50V ISA Bodge Hoc 
2N2222  NPN Transistor 
2N2907 PNP Transistor 
2N3055 Power Xistor 10A 
2N3904 NPN Arnp/Sw 100 
2N3906 PNP Amp 'Sw . 100 
CP650 Power FET ',Amp 

10/S1 
20/S1 
15/51 
25/SI 
431 
13/SI 
13/SI 
S0.75 
631 
611 
55 

FSA2501M Diode Array  2/S1 
MPF102 200MH, RF Amp  331 
40673 MOSF ET RF Amp  51.75 
LM324 Clued 741 Op Amp  .94 
LM376 Pos Volt Rey 11011  .55 
NE555 Toner rnDIP  .38 
LM723 2 37V Reg DIP  3/S1 
LM741 Comp Op Arno ,,,DIP  631 
LM1458 Dual 741 rnDIP  331 
CA3086 5 Trans Array DIP  .62 
RCA29 Pwr Xistor 1A 30W  .70 

8P391 R F Power Amp Transistor 10-25W @ 3 30MH, TO 3 
5550 Toner 1, 1hr Different pinout from 555 lw/datal 
RC41941 I( Dual Tracking Regulator .0.2 to 30V @ 200mA TO 66 
RC4195TK Dual Track ing Regulator .15V @ 100mA ITO 661 
8038 Waveform Generator  Wave With Circuits 8 Data 

5500 
3/51 
52 50 
52.25 
53.75 

NEW SPECIALS 
High Speed Op Amp 50V/ps mDIP 
High Speed Op Amp 50V/0 DIP 
Quad Comparator Single or Dual Supply 
Y2W Audio Power Amplifier 8-22V 

Tone Decoder (PLL) 0.01Hz to 500kHz 
Tone Decoder (PLL) 0.01Hz to 500 kHz 
Precision Voltage Regulator 2-37V DIP 
Dual 741 Compensated Op Amp 

SAD1024  Dual 512 Stage (1024) Audio Delay Line 
"Bucket Brigade- Appl. Data included 

XR2206CP  Function Generator with applic. data 
XR2242CP  Long-Range Precision Timer s to days 
1 YEAR TIMER Kit-2 XR2242's and Applic. Note 

LM2901N  Quad Comparator +5V or 2 to 36VDC 
CA3018A  4-Transistor Array/Darlington 
CA3028A  RF/IF Amplifier DC to 120MHz 
RC4558  Dual High Gain Op Amp mDIP 

SPACER Kit - 4 ea of 5 assorted size spacers 

15 VOLT Regulated Power Supply Kit-Easy assembly, 
5mV regulation, 100mA, fully protected. 
Includes all components and hardware, 
no PCB or case-Add S1.50 for shipping 

S0.94 
.90 
.79 
.90 

.99 

.99 
3/S1 
2/S1 

S18.95 
4.40 
1.50 
3.00 

S1.20 
.99 
1.25 
3/S1 

S1.00 

1N270  Germanium Diode 80V 200mA 
1N823  Temp Comp Reference 

6.2V 5% • .005%/ C 
1N914  Silicon Diode 100V 10mA 
1N3044  100V Zener 1W-Better than all 083 
1N3045  110V Zener 1W-Better than an 0 B2/0C3 
1N3071  200V 100mA Switching Diode 4Ons 

2N2915 
2N3819M 
2N4020 
2N4445 

2N5394E 
2N5912 
2N6028 
2N6449 

4/S1 

S0.60 
25/81 
.75 
.75 
.30 

NPN Dual Transistor 3mV Match .7100  S1.95 
N-Channel RF FET 100MHz Amp  .35 
PNP Dual Transistor 5mV Match 250  5.00 
N-Channel FET 577 Switch  3.50 

Ultra-Low Noise IFET Audio Amp  S1.25 
Dual J-FET RF Dif Amp to 800MHz  2.90 
Programmable Unijunction Transistor  .45 
300 Volt N-Channel IFET Amp/Sw  2.00 

CP640  Broadband FET RF Amp 140dB 
Dyn Range 

E304  N-Channel RF FET 3.8dB NF @ 400MHz 
MPSA12  NPN Darlington Transistor . 20,000 
TIS88  N-Channel FET 400MHz RF Amp 

RESISTOR Kit-150 pcs VAN, 20 most common values, 
S13.95  individually packaged, 5 to 20 pcs each . 

PC BOARD Mounting Kit-8 ea spacer, screw, nut 
and washer-32 pcs total. 

SEND FOR ADVA'S NE W 1979 CATALOG 

NEARLY 1000 SE MICONDUCTORS, KITS, CAPACITORS, ETC.-SEND 250 STAMP. 

A DVA ELECTRONICS 

A24 

S4.50 
.50 
.75 
.60 

S4.95 

S1.00 

BOX 4181 GB 

WOODSIDE, CA 94062 

Tel.(415) 328-1500 



ACI Electronic 
Sales,. 

A " in "  eilit G e ppoducts Corporate:on 

Corp. Hdqts . 2300 1st Ave. - Seattle, WA 98121 • (206) 682-5025 

FREE 5 FUNCTION L.C.D. MENS WATCH 

SECONDS MINUTES HOURS DAY MONTH 
If your order totals $50 00 or more we will 
send  you  this  national  semiconductor 
L CD Watch. valued at 829 95 

FREE! 

  T. 411111 
INSTRUMENT CLOCK CASE KIT 
A real jewel for those small projects. 
Hinged top door allows you to hide your 
control area. O.D. 41/2 " x 4" x 1 3/4". 

$1.99 each. 

ANTENNA SELECTING SWITCH D.P.D.T. 
Long through slide switch providing cor-
rect isolation for 300 OHM Twin Lead. 
35. ea. 4 for ONLY $100 

FERROX CUBE TORROID CORE 
906 ID  95' 

DIP SPACED FLEX JUMPER Pre cut 1' 
L and pre stripped  Pkg 20  $1.99 

4 11pr. 

INSTRUMENT/CLOCK CASE KIT 
Perfect for your opto projects  Solid 
aluminum construction with real walnut 
sides. 0.0. 5-318- by  bv 2-.56.95 ea. 

NAUGAHYDE ZIPPER POUCH 
0 D Approx 4"X7'' Brand new and of the 
finest quality. It even has a convenient 
belt loop.  95' 

TIP 121 (RCA121) 
NPN Darlington 
60 Watt 8 Amp 
HEE 1000 TO 220 

8.95 ea. 
231.50 

TRANSFORMER Pri 110 VAC Sec 11 2 
and 5 VCT (0  1 amp  $.95 ea. 

ROTRON WHISPER FAN #WR2H1 
75CF M. 115VAC  Net $17 00 Meas  4' 
diam  NOTE  These are not pull outs, 
these are new  YOUR PRICE $9.95 

L.E.D. WATCH GUTS (untested) 
All take 2. 1 5V Bat Mens size 75' ea. 21m 
$1.00 

CRYSTAL 3.579545 MHZ 
This is the one you neeil'or your time 
base Reg  Price Sa 95 YOUR PRICE 82 50 
(while they last) 

SOLOERLESS CRIMP ON TERMINAL ASSORTMENT 
50 Pieces of the most popular sizes in a con-
venient plastic storage box (bulk available on 
request) ONLY $1.49 

THE GOODIE BOX 
1000 uf 25VDC PC   $ .25 
2000 uf 25VDC AXIAL   50 
18 ga. LINE CORD 6'   .25 
Trimmer Cap. 3-30pf VERT. P-C   50 
RCA Jack. Right Angle P-C   .25 
TINI.JAX  50. ea. 3/1.00 
TO-220 Clip on Heat Sink   20 
1130 Kynar (any color) 100' Spool  1 00 

Speaker Terms   15. ea 10/1.00 
10K Lin 2 watt Pot   50 
AAA Rechargeable NI-CAD   95 
Mini•Plug   50 
S.P.D T. min. Slide Switch  25. ea 5/1.00 

SYNCHRONOUS STEPPING MOTOR 
SLO SYN MM062 FD09 
I 7V 
200 steps per rev 
65 oz in torque 
Net Cost $42.28 Your Cost $29.95 

22VDC  @ 140 MA Adapter  .81.95 
4 5 VDC @ 265 MA Adapter  1195 

MM 5766 PROGRAMMER 
• C),,irnit Kii,  Programmer 
• Remembers any combination of key entries 
in the load mode 

• Automatically plays them back in the run 
mode 

• Stores up to 102 characters 

Experimenters will have a lot of fun with this 
clip as it is possible to build many projects with 
it We will supply pin outs and specs with your 
order 
Net Price $20.00  Your Cost ONLY 84.95 ea 

ASST 

ASST 

ASST 

ASST 

ASST 

ASST 

ASST 

ASST 

1/4 WATT 5% DEPOSITED CARBON FILM RESISTOR ASSORTMENTS 
A 10 ea 1 OHM 1 5 OHM 2 OHM 2 7 OHM 3 OHM 3.6 OHM 

4.7 OHM 5.6 OHM 6.8 OHM 8.2 OHM 
B 10 ea 10 OHM 12 OHM 15 OHM 18 OHM 22 OHM 27 OHM 

33 OHM 39 OHM 47 OHM 56 OHM 
C 10 ea 68 OHM 82 OHM 100 OHM 120 OHM 150 OHM 

180 OHM 220 OHM 270 OHM 330 OHM 390 OHM 

D 10 ea 470 OHM 560 OHM 680 OHM 820 OHM 1K 1.2K 
1.5K 1 8K 2.2K 2.7K 

E 10 ea 3.3K 3.9K 4.7K 5.6K 6 8K 8.2K 10K 12K 
15K 18K 

F 10 ea 22K 27K 33K 39K 47K 56K 68K 82K 100K 
120K 

G 10 ea 150K 180K 220K 270K 330K 390K 470K 
560K 680K 820K 

H 10 ea 1M 1 2M 1 5M 1.8M 2.2M 2.7M 3 3M 3.9M 
4.7M 5 6M 

A-H INCLUDES ALL RESISTOR ASSORTMENTS (800 pcs) 

100 pcs S2 40 

100 pcs S2 40 

100 pcs S2 40 

100 pcs S2 40 

100 pcs S2 40 

100 pcs S2 40 

100 pcs S2 40 

100 pcs $2.40 
ASST  S14 95 ea 

.11 I I 1 1 1 
1 1 1 7, 1 

- 1 1 1 
,ty:,= 

-vo 

PARTS BOARDS A great way to buy parts 
on a budget We guarantee your money's 
worth ONLY $1.00 ea. 

L.C.D. DISPLAYS 
SMALL SIZE 

45' EA. 3 FOR $1.00 
(UNTESTED) 

MINIATURE D.P.D.T. 12VDC RELAY 
500  OHM  Coil  1-1/8  X 3/4  X 3/8 
ARROW-M eNIF2-12V  ONLY $2.99 ea 

P•C Mount 

XMAS STOCKING STUFFERS 
National Semiconductor 
L C 0 Men s watches 

' DEAWBO5T 
• 5 Function Tritium Nigh Watch 
' Hours Minutes Month Day Seconds 
• Silver with Metal Band 
Your Price ONLY $22.95 

• DABYBO4T 
' 5 Function Tritium Night Watch 
• Hours Minutes Seconds Calender Date 
and Day of the Week Pointer 

• Gold with Metal Band 
Your Price ONLY $29.95 

TRITIUM WATCHES: 
A Tritium Watch produces its own night light 
No more button pushing' 

Terms: All orders shipped promptly Minimum order $5.00. Telephone orders ac-
cepted All orders shipped UPS or PP Add 5% extra for shipping & handling 
Washington state residents add additional 5.3% sales tax Master Charge & Visa 
cards accepted Money orders & your personal or company check are welcome 
Funds made payable in U.S. currency only. No C 0.0. orders. Your satisfaction 
guaranteed on all merchandise purchased All merchandise subject to prior sale 
Open account to govt agencies & publicly funded schools   

Store Hours 

ME 96 • SAT 9-5 

0.E. M.'s WELCO ME 

For Master Charge/Visa Orders use our TOLL 
FREE HOT LINE: 1-800-426-0634 for areas out-
side Washington (incl. Alaska & Hawaii) 



NEW! - • 
Tunable 420 MHz Fast 

Scan TV Converter 
Receive Fast Scan Amateur TV in the 420 to 
450 MHz Band with any TV set Low noise. 
high gain rf Amp with Varactor tuned input 

and outputs Built in AC supply Comes in 
two tone walnut & beige cabinet measuring 
1-7/8" x 4-114" x 4-118- Factory wired 
with 2-year guarantee ATVC-10  $59.95 

Basic Varactor Tuner 

& PS Kit w/instructions 

ATVC.10K  $39.95 

NEW 
1056 BIT 
EXPANDABLE 
MEMORY KIT 

INCLUDES PC BOARD 

AND PARTS STILL ONLY 

$19.95 I RF TRANSISTORS 

THE VERY POPULAR 

TOPE  • Self Completing Dots & Dashes 
• Iambic Operation 

ACCUKEYER • Single Dot & Dash Memories 
KIT  • Provision for Attach ment of 

Me mory for DX or Contest Work 

Revised version of the Accukeyer featured in the ARRL Handbook 

Has more logical IC Layout and ON Board sidetone Oscillator. In 

cludes PC Board, TTL ICs. 555 Timer, IC Sockets. Switch. Speaker 

Transistors, capacitors and resistors Requires 5 VDC $19.95 
Use our PS-5 Power supply kit to power keyer & Memory only $7.95 

MEMORY ADD ON KIT 

3 each: 2102, Push 

Button Switch, Led. 

16 Pin Socket $6.00 

ACCUKEYER MEMORY KIT 
• Same size PC Board as Accukeyer 

• Supplied with one 2102 Memory Chip 

• Room on the board for three more 

• Four chips will total 4224 BITS 

• LED indicator for Programming 

• Adaptable to other keyers 

• Requires 5 volts DC 

SD1018.4  40W  4 5db  450MHz  380-4LFL  15.25  2N3375 3 OW  400 MHz 1060  560 
S01074  50W  11db  30MHz  500-6LFL  21.15  2N3553 25W  175 MHz 7039  1 40 
SD1076  75W  13  50  500-6LFL  24.00  2N3866 1 OW  400 MHz 7039  1 25 
SD1088  25W  6  450  500-6LFL  23.25  2N4427 1 OW  175 MHz TO39  1 35 
SD1089  40W  5  450  500-6LFL  27.15  2N5589 3 OW  175 MHz MT71  4 75 
SD1143  10W  10  200  MT72  10 95  2N5590 10W  175 MHz MT72  780 
SD1158  12W  5.3  200  70117  12.30  2N5591 25W  175 MHz MT72  10 25 
$01272  30W  6  220  MT72  9.60  2N5913 1 75W 175 MHz 7039  1 70 
SD1278  50W  10  50  MT72  16.30  2N6080 4 OW  175 MHz M772  540 
SD1416  70W  6.7  175  500.6LFL  26.80  2N6081 15W  175 MHz M772  845 
SD1428  45W  6.5  175  500-6LFL  22.65  2N6082 25W  175 MHz M772  11.70 
SD1433  8W  75  450  MT90  9.50  2N6083 30W  175 MHz M772  11.70 
SD1434  50W  5  450  500-6LFL  34.00  2N6084 40W  175 MHz M772  13.50 
SD1451  50  14  50  500-6LFL  18 10  2N6094 4 OW  175 MHz X106  660 
SD1477  100W  6  175  500-6LFL  52.85  2N6095 15W  175 MHz X106  850 
2N5945  4W  8  450  MT90  10.75  2N6096 30W  175 MHz X106  10 35 
2N5946  10W  6  450  MT90  13.00  2N6097 40W  175 MHz 5106  20 00 

1111•111MOVIVIAIIIII. 

FMMC 1 

Seim 
Soo 
see 
Soo 

Dynamic 

Touch 

Tone Mic 

$39.95 

ME W 

TELCO COMMANDER SERIES RF PO WER AMPLIFIERS 

Watts  Watts 

Model  input  output 
125  1  25 

180  10  80 

250  25  100 

256  25  160 

258  1.25  25-180  $299.00 
ULTRA 430 MHz III  3-5  up to 50  $379.00 

other UHF models in production 

49  

FM2016A New Yorkers must 

pay sales tax 

144 to 149 MHz 1000 CHANNELS 
SHOWN WITH OPTIONAL ,t) 800 MICRO PROGRAMMER 

Buy your KDK from Aldelco and we'll pay UPS shipping 

48 states  Sorry no charge cards 

•  •  •  •  •  •  •  •  •  • 
ALARM CLOCK KIT 
b Big 05 LED Displays • On Board AC Transformer • 12 
Hour Format with 24 Hour Alarm • Snooze Feature * 
Elapsed Timer Timer feature makes this Popular in Broad 
cast Stations It's a natural for cars, boats and campers 
when used with optional crystal time base Fits our stan-
dard cabinet  $21 95 
Crystal li me base when purchased with clock  $3 95 

144.148 MHz 

$99.00 
$149.00 
$199.00 

$249.00 

ig) KDK 
All the features of the 2015R 
and now with adjustable 
sine wave PL 60 Hz to 203 
Hz. Adjustable low power 
position 1 Watt to 16 Watts. 

Low, Low Price 

$299 
and insurance in the  Regulated AC/PS 
accepted  Model FMPS-4R  $39 95 

•  •  •  •  •  •  •  •  •  •  • 

12 or 24 HOUR DIGITAL CLOCK KIT 
Uses 05 Display LED 5310 Clock Chip Freeze feature for 
accurate set, fits our standard cabinet  ONLY $19 95 

CLOCK CABINETS 
Woodgrain or black leather 

CRYSTAL TIME BASE KIT 
Includes PC Board, Crystal all parrs and ,nstroc hoos $a 9t• 

ea 54 95 

OV-12 Crow Bar 
Overvoltage Protection 
Circuit. Triggers App. 

16 to 18 volts  S8 95 
5 to 8 volts  995 

BUILD A 6 DIGIT 500 MHz 
FREQUENCY COUNTER 

COMPLETE LUNCH COUNTER KIT $79.95 
Includes a reprint of a six-page construc-
tion article from Dec 1978. 73 Magazine 

Aldelco can supply 3 PC 
boards. Silk screened front 
panel and complete instruc-
tions for only $12.50 & ship-
ping. 

SOME PARTS USED IN COUNTER 

11C90 Prescaler  $19.95 
74C925 Multiplex  12.95 

F9368 Driver (2)  12.90 
1 MHz XTAL  795 
10.60 pF trim cap  60 

Resistor kit  1.75 
Capacitor kit  550 
See six page construction article in Der 
1978 73 Magazine 

ALDELCO KITS 
DUAL DIGITAL 12/24 HOUR CLOCK KIT 
NOW WITH A NEW WALNUT GRAIN 
WOOD  CABINET 

MODEL ALD 5-W 

ONLY 
$49.95 
BIG 

0.5 LEDS 
Features 

12 or 24 Hour Operation on either clock 

Each Clock separately controlled 

Freeze feature for time set 

Easy assembly for clock and cabinet 

ADJUSTABLE POWER SUPPLY KITS 
5-15 Volts 500 MA Model PS5  S7 95 

12.20 Volts 500 MA Model PS12  795 

0 
A2 

2789A MILBURN AVE, BALDWIN, N.Y. 11510 
516 378 4555 

Add 6% shipping. Add $1.00 for orders under $10.00. Out of tr.S. A. add 15  shipping and certified check or money order in U.S. funds. 
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• 

• NOVICE STUDY GUIDE—SG7357 —Here is a completely new study 
guide and reference book for the potential ham. This is not a ques-
tion/answer memorization course. Electronic and radio fundamentals are 
presented and explained in an easy-to-understand fashion, preparing the 
beginner for the Novice exam. Includes the latest FCC amateur regula-
tions, as well as application forms. Easily the best path into the exciting 
world of ham radio! $4.95.* 

• GENERAL CLASS STUDY GUIDE—SG7358—A complete theory course 
for the prospective General or Technician. This reference explains tran-
sistor, amplifier, and general radio theory, while preparing the Novice for 
the "big" ticket. After getting your ticket, you'll use this guide again and 
again as an electronic reference source. Not a question/answer guide that 
becomes dated when the FCC updates the amateur exams. S5.95.• 

• ADVANCED CLASS STUDY GUIDE—SG1081 —Ready to upgrade your license? To prevent retaking the FCC theory exam, you 
need the 73 Advanced theory guide. SSB, antenna theory, transmitters, and electronics measuring techniques are covered in 
detail in this easy-to-follow study guide. Special modes and techniques, such as RTTY, are also treated. An engineer rig degree is 
not necessary to master Advanced theory —try this book before visiting the examiner's office! $5.95.• 

• EXTRA CLASS LICENSE STUDY GUIDE —SG1080 —Before going for your 1 x 2 call, it pays to be a master of the Extra class 
electronic theory. This study guide is the logical extension of the 73 theory course. All the theory necessary to pass the exam is 
presented. Antennas, transmission lines, swr are discussed, as well as noise, propagation, and specialized communication 
techniques. This book is not a classroom lecture or memorization guide, but rather a logical presentation of the material that must 
be understood before attempting the Extra exam. Save yourself a return trip to the FCC and try the 73 method first! $5.95.* 

I 7'3 NOVICE erl, 

_ 

NOVICE THEORY TAPES 
Startling Learning Breakthrough 

• NOVICE THEORY TAPES —CT7300 —Startling Learning Breakthrough. You'll be astounded at how 
really simple the theory is when you hear it explained on these tapes. Three tapes of theory and one of 
questions and answers from the latest Novice exams give you the edge you need to breeze through 
your exam. 73 is interested in helping get more amateurs, so we're giving you the complete set of our 
tapes for the incredibly low price of ONLY $15.95.* 
Scientists have proven that you learn faster by listening than by reading because you can play a 
cassette tape over and over in your spare time —even while you're driving! You get more and more info 
each time you hear it. 
You can't progress without solid fundamentals. These four hour-long tapes give you all the basics 
you'll need to pass the Novice exam easily. You'll have an understanding of the basics which will be 
invaluable to you for the rest of your life! Can you afford to take your Novice exam without first listen-
ing to these tapes? Set of 4—$15.95.* 

SSTV 
•SLOW SCAN TELEVISION 
TAPE —CT7350 —Prize-winning 
programs from the 73 SSTV 
contest. Excellent for Demo! 
$5.95.• 
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Any Four Tapes For 515.95! • 
54.95 Each! • 

"GENESIS" 
5 WPM —CT7305 —This is the beginning 
tape for people who do not know the code 
at all. It takes them through the 26 letters, 
10 numbers and necessary punctuation. 
complete with practice every step of the 
way using the newest blitz teaching tech-
niques. It is almost miraculous! In one 
hour many people —including kids of ten 
—are able to master the code. The ease of 
learning gives confidence to beginners 
who might otherwise drop out. 

"THE STICKLER" 

73 CODE SYSTEM TAPES 
code, sent at the official Fcc standard (no 
other tape we've heard uses these stan-
dards, so many people flunk the code 
when they are suddenly —under pressure 
—faced with characters sent at 13 wpm 
and spaced for 5 wpm). This tape is not 
memorizable, unlike the zany 5 wpm tape. 
since the code groups are entirely random 
characters sent in groups of five. 

"THE CANADIAN" 
10+ WPM —CT7310— 73 hasn't forgotten 
the Canadian hams —our 10 WPM tape 
prepares you to breeze through your coun-
try's licensing exams. Like the other code 
groups, the tape is not memorizable and, 
once mastered. provides a margin of safe-
ty in the actual text situation. 

"COURAGEOUS" 
20 + WPM —CT7320 —Code is what gets 
you when you go for the Extra class li-
cense. It is so embarrassing to panic out 
just because you didn't prepare yourself 
with this tape. Though this is only one 
word faster, the code groups are so diffi• 
cult that you'll almost fall asleep copying 
the FCC stuff by comparison. Users report 
that they can't believe how easy 20 per 
really is with this fantastic one hour tape. 

"OUTRAGEOUS" 
25 + WPM— CT7325 — This is the tape for 
that small group of overachieving hams 
who wouldn't be content to simply satisfy 
the code requirements of the Extra Class 
license. It's the toughest tape we've got 
and we keep a permanent file of hams who 
have mastered it. Let us know when you're 
up to speed and we'll inscribe your name 
in 73's CW "Hall of Fame.•• 

COOl COURSE 

# 411 0  

8+ WPM —CT7306 —This is the practice 
tape for the Novice and Technician  ▪  13 CODE COURSE 
censes. It is made uo of one solid hour of 

Use the order card in the back of 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 detailed credit card information. 

• Add $1.00 handling charge. Note: Prices subject to change on books not published by 73 Magazine. 

"BACK BREAKER" 
13 + WPM —CT 7313 —Code groups 
again, at a brisk 13 per so you will be at 
ease when you sit down in front of the 
steely-eyed government inspector and he 
starts sending you plain language at only 
13 per. You need this extra margin to over-
come the panic which is universal in the 
test situations. When you've spent your 
money and time to take the test, you'll 
thank heavens you had this back-breaking 
tape. 

FOR CUSTOMER SERVICE CALL [603) 924-7298 



RAdio Book s ho • 
• BEHIND THE DIAL —BK7307— By Bob Grove. Get more fun out 
of shortwave listening with this interesting guide to receivers, 
antennas, frequencies and interference. $4.95.• 
• THE CHALLENGE OF 160—BK7309 —is the newest book in the 
73 technical library, dedicated to 160 meter operating. Si Dunn pro-
vides all necessary information to get started on this unique band. 
The all-important antenna and ground systems are described in 
detail. The introduction 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.• 
• IC OP-AMP COOKBOOK —BK1028—by Walter G. Jung. Covers 
not only the basic theory of the IC op amp in great detail, but also 
includes over 250 practical circuit applications, liberally il-
lustrated. 592 pages, 51/2 x 81/2 , softbound. $12.95.• 
• THE POWER SUPPLY HANDBOOK— BK7305—Need a power supply for a gadget you're building? In the POWER SUPPLY HAND-
BOOK there are dozens ready-to-build, plus detailed steps for designing your own. There are circuits and parts lists for all kinds of 
supplies, ranging from simple DC types to highly stable regulated versions. If you need a circuit to convert a DC voltage to a higher or 
lower voltage, turn DC into AC, or AC to DC—then this is the book you need. With more than 400 pages, you should be able to find just 
the circuit you need. Without a doubt one of the best power supply source books available, compiled by the editors of 73. $7.95.• 

• INTRODUCTION TO RTTY—BK7380—A beginner's guide to 
radioteletype including teletypewriter fundamentals, signals, 
distortion and RTTY art. You can be a RTTY artist! A 73 publica-
tion. $2.00." 
•THE NEW RTTY HANDBOOK —BK7347— is a new edition and 
the only up-to-date RTTY book available. The state of the art has 
been changing radically and has made all previous RTTY 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 worldwide communications 
networks of the 1940's, John Henry Nelson looked to the planets 
for an answer. The result was a theory of propagation forecasting 
based upon interplanetary alignment that made the author the 
most reliable forecaster in America today. The book provides an 
enlightened look at communications past, present, and future, as 
well as teaching the art of propagation forecasting. $6.95.• 
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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 presents several methods of sideband 
generation, amply illustrated with charts and schematics, which 
will enable the ambitious reader to construct his own sideband 
generator. A must for the technically-serious ham. $5.50.• 

• SSTV HANDBOOK —BK7354(hardcover), BK7355(softcover)— 
This excellent book tells all about it, from its history and basics to 
the present state-of-the-art techniques. Contains chapters 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). Dr. 
Taggart WB8DQT.$4.95.• 
• 73 DIPOLE AND LONG-WIRE ANTENNAS—BK1016—by Edward M. Noll W3FQJ. This is the first collection of virtually every type of 
wire antenna used by amateurs. Includes dimensions, configurations, and detailed construction data for 73 different antenna types. 
Appendices describe the construction of noise bridges, line tuners, and data on measuring resonant frequency, velocity factor, and 
swr. $5.50.• 

• THE GIANT BOOK OF AMATEUR RADIO ANTENNAS—BK7304 
—With the GIANT Book of Amateur Radio Antennas by your side, 
antennas will become the least of your worries. Over 450 pages of 
design ideas, theory and reference data make this book live up to 
its title. The 7 chapters cover everything from basic antenna theory 
through designs for DIY accessories, as well as dozens of antenna 
designs. Whether planning to build or buy, design or admire, test 
or enjoy a ham antenna—this is the book for you. From the editors 
of 73; published by Tab Books. $12.95 Hardback.* 
• 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS— BK1069— 
by Edward M. Noll W3FQJ. Describes 73 different antennas for 
amateurs. Each design is the 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 hun-
dreds of different VHF and UHF antennas ... A practical book 
written for the average amateur who takes joy in building, not full 
of complex formulas for the design engineer. Packed with 
fabulous antenna projects you can build. $4.95.• 

Use the order card in the back of 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 detailed credit card information. 

• Add $1.00 handling charge. Note: Prices subject to change on books not published by 73 Magazine 
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RAdio Booksho I 
TEST EQUIPMENT 

•RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD—BK1044—Rf burst, function, square wave generators, 
variable length pulse generators-100 kHz marker, i-f and rf sweep 
generators, audio osc, af/rf signal injector, 146 MHz synthesizer, 
digital readouts for counters, several counters, prescaler, 
microwave meter, etc. 252 pages. $5.95.• 

•VOL. I COMPONENT TESTERS—LB7359— ... how to build 
transistor testers (8), diode testers (3), IC testers (3), voltmeters 
and VTVMs (9), ohmmeters (8 different kinds), inductance (3), 
capacity (9), 0 measurement, crystal checking (6), temperature (2), 
aural meters for the blind (3) and all sorts of miscellaneous data on 
meters ... using them, making them more versatile, making stan-
dards. Invaluable book. $4.95.• 

•VOL. II AUDIO FREQUENCY TESTERS—LB7360—  . jam 
packed with all kinds of audio frequency test equipment. If you're 
into SSB, RTTY, SSTV, etc., this book is a must for you ... a good 
book for hi-fi addicts and experimenters, too! $4.95.• 

• VOL. III RADIO FREQUENCY TESTERS—LB7361 —Radio frequency waves, the common denominator of Amateur Radio. 
Such items as SWR, antenna impedance, line impedance, rf output and field strength; detailed instructions on testing these 
items includes sections on signal generators, crystal calibrators, grid dip oscillators, noise generators, dummy loads and 
much more. $4.95.• 

• VOL. IV IC TEST EOUIPMENT—LB7362—Become a troubleshooting wizard! In this fourth volume of the 73 TEST EQUIP-
MENT LIBRARY are 42 home construction projects for building test equipment to work with your ham station and in servicing 
digital equipment. Plus a cumulative index for all four volumes of the 73 TEST EQUIPMENT LIBRARY. $4.95.• 

ThE WEII-EQUippEd I-1AM SIIACk 
• 73 MAGAZINE BINDERS—Preserve and 
protect your collection for your lifetime! 
There's no excuse for lost issues when you 
have these handsome red binders with 
gold lettering. Order 1—BN1001 —for 
$6.50*; 2 or more—BN1002—for $6.00 
each.  • (specify 1978 or 1979 binders) 

• 0SL CARDS-73 turns out a fantastic 
series of QSL cards at about half the cost 
of having them done elsewhere because 
they are run as a fill-in between printing 
books and other items in the 73 Print Shop. 
250 Style W -0W0250—for $8.95*; 500 
Style W -0W0500—for $13.95*; 250 Style 
X-0X0250—for $8.95% 500 Style X-
0X0500 — f or $13.95* ; 250 Style Y-0Y0250 
—for $8.95*; 500 Style Y-0Y0500—for 
$13.95.* Allow 2-4 mos. for delivery. 

Style X 
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' 
- — 

Style W 

• OWNER REPAIR OF AMATEUR RADIO EQUIPMENT—BK7310—Frank Glass shares over 40 years of operating, servicing, 
and design experience in this book. There are several books and numerous articles available on the subject of repairs to elec-
tronic equipment. The information within these books ranges from the elementary to the highly technical written for the top 
engineers in the field. But this book stands out from the rest in that it is written in narrative style aimed at conveying the con-
cept of electronic servicing. A written discussion of how components work and how they are combined to provide communica-
tion equipment is used to help the reader understand the concepts required to service station equipment. $7.95.• 

• A GUIDE TO HAM RADIO—BK7321 —by Larry Kahaner WB2NEL. What's Amateur Radio all about? You can learn the basics 
of this fascinating hobby with this excellent beginner's guide. It answers the most frequently asked questions in an easy-going 
manner, and it shows the best way to go about getting an FCC license. A Guide to Ham Radio is an ideal introduction to a hobby 
enjoyed by people around the world. $4.95.• 
• LIBRARY SHELF BOXES—These sturdy white, corrugated, dirt-resistant boxes each hold a full year of 73 or Kilobaud Micro-
computing. With your order, request self-sticking labels for any of the following: 73, Kilobaud Microcomputing, CO, OST, Ham 
Radio, Personal Computing, Radio Electronics, Interlace Age, and Byte. Order 1—BX1000—for $2.00*; order 2-7—BX2002—for 
$1.50 each; order 8 or more—BX1002 —for $1.25 each. 

Use the order card in the back of 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 detailed credit card information. 

*Add $1.00 handling charge. Note: Prices subject to change on books not published by 73 Magazine. 
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• HOW TO BUILD A MICROCOMPUTER— 
AND REALLY UNDERSTAND IT—BK7325 
—by Sam Creason. The electronics hobby-
ist who wants to build his own microcom-
puter system now has a practical "How-
To" guidebook. Sam Creason's book is a 
combination technical manual and pro-
gramming guide that takes the hobbyist 
step-by-step through the design, construc-
tion, testing and debugging of a complete 
microcomputer system. $9.95.• 

• 1979 WORLD REPEATER ATLAS— 
BK7346—With a new easy-to-use format, 
the 1979 World Repeater Atlas is the larg-
est ever published by 73. More than 230 
pages of repeaters, listed by both location 
and frequency, together with over 50 loca-
tion maps—make this the best repeater 
atlas ever! Nearly 2000 separate repeater 
locations are shown on the maps, with 
greater accuracy than ever before. $4.95.• 

• BACK ISSUES—Complete your collec-
tion: many are prime collectables now, 
classics in the field! A full collection is an 
invaluable compendium of radio and elec-
tronics knowledge! 

Single back issue—ST0000— 
$3.00*; 
25 our choice—ST2500—$12.00*; 
25 your choice—ST2501 —$25.00*; 
5 your choice — ST0500— $8.75*; 
10 your choice—ST1000 —$14.00.* 
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19 years 

of 
* um0ENfiailg 

The world's most 
co mprehensive 

guide to the subject 
of ha m radio. 

The back issues of 73 are a gold mine of 

interesting articles. Unlike the other magazines, 
which fill their pages with activity reports, there's 

little to go stale in 73. You'll find pioneering 

articles on SSTV, FM, repeaters, ICs, and com-

puters. Even the editorials are fun as Wayne 

Green's dire predictions, like the debacle of 
incentive licensing, have come to pass. 

Clip the coupon below and send for 73's new 
back issue catalogue. Treat yourself (or a friendly 

ham) to some fun, and a fantastic bargain to 
boot. 

—  —  —  —  — 

YES! Rush me 73's FREE Back Issue Catalogue! 

Name   

Address   

City   

State   Zip   

Tools and Techniques for Electronics (BK7348) is a 
comprehensive guide to the tools and construction prac-
tices used by today's electronics hobbyist. This new 73 
Magazine publication should be a part of the library of 
anyone who has ever built or fixed any electronic gear. 

The text and numerous pictures and illustrations provide 
an easy-to-understand description of the safe and correct 

way to use the basic and specialized tools needed for elec-
tronics work. 

The first part of Tools and Techniques for Electronics 

covers the basic tools that will assist the amateur Novice, 
CB operator, or beginning computer kit 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 Techniques for 
Electronics discuss the construction skills 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 kits 
are outlined, and the book includes a list of suppliers. 
Whether you are interested in working with tubes or the 

latest wire-wrap techniques, a great deal of pride and 
satisfaction can be gained by building or repairing your 
own equipment. 73's Tools and Techniques for Elec-
tronics shows you the way. 

Order your copy today! Only 
$4.95 from the Radio Book-
shop. Use the handy order 
form on the Reader Service 
Card at the back of the 
magazine or phone toll free 
1-800-258-5473. 

73 Magazine • Peterborough NH 03458 • USA 
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ALL NE W 1979 
REPEATER ATLAS 
OF THE WORLD 

The all new 1979 Repeater Atlas is now available as a 
result of the cooperation of hundreds of individuals, 
repeater groups, and coordinators. This is the largest 
atlas available anywhere. It includes 234 pages, 50 
location maps, over 4,500 stations, and 9,000 entries, 
in a new, easy-to-use format indexed by location and 
frequency. Call Toll Free (800) 258-5473; have your 
credit card handy and order your 1979 Repeater Atlas 
(BK 7346) today $4.95 

73 magazine 
Peterborough NH 03458 
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r MOVING? 
Let us know 8 weeks in advance so that you won't 
miss a single issue of 73 Magazine. 
Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing 
label whenever you write concerning your subscrip-
tion. It helps us serve you promptly. Write to: 

73 magazine 
Subscription Department 

P.O. Box 931 
Farmingdale NY 11737 

0 Address change only 
0 Extend subscription 
0 Enter new subscription 
0 1 year $18.00 

0 Payment enclosed 
(1 extra BONUS issue) 

0 Bill me later 

If you have no label handy, print OLD address here. 

4.1 
oz Name  Call   

Address   

City  State   Zip   

print NEW address here: 

Name  Call   

Address   

City  State  Zip   
89DBXX 

propagation 
by 
J. H. Nelson 

EASTERN UNITED STATES TO: 
GMT: 00  02  04  06  08  10  12  14  16  18  20  22 

ALASKA 14 14 7 

ARGENTINA 14 70 7 7 7 7 14 21 21• 210 21 21 

AUSTRALIA 21 14 78 78 7 7 78 14 21  21 21 21 

CANAL ZONE 14 14 7 7 7 7 14 21 21A 2IA 21A 21 

ENGLAND 7 7 7 7 7 78 14 21A 11A 21 14B I 

HA WAII 21 14 78 7 7 7 7 7 14 21 IA IA 

INDIA 7 1 7B 78 78 78 14 I4A 14 78 70 7 

JAPAN I4A 14 7B 78 7 7 7 /B 7B 7B 7 14 

MEXICO 14 14 7 7 7 1 1 14 2IA 214 214 21 

PHILIPPINES I 4A 140 70 78 70 70 7 7 70 70 70 

PUERTO RICO 14 7 7 7 7 7 14 21 21A 774 21 

SOUTH AFRICA 14 /8 7 7 76 14 21 21A 2IA 21A 27 21 

U S S R. 7 7 7 7 7 70 14 21A 14 

WEST COAST 21 14 7 1 1  7 7 14 21A  270 2IA 21A 

0 CENT AL 
ALASKA 21 14 

UNITE ' 

/ 7 7  7 

ST a TES 
7 7 14 21 

0 

21 21A 

ARGENTINA 21 14 7A 7 7 7 14 21 21 770 2IA 777, 

AUSTRALIA 21A 14 148 7B 1 7 78 78 14 21 21 2IA 

CANAL ZONE 21 14 7A 7 7 7 14 21 714 2IA 21A 2IA 

ENGLAND 7 7 7 7 7 18 78 14 2IA 21 148 78 

HAWAII 21A 14 140 7 7 7 7 1 14 21 2IA 71A 

INDIA 7 7 70 70 70 10 7 14 14 7 1 

JAPAN 21 14 7111 70 7 7 7 / 70 70 70 14A 

MEXICO 14 14 7 7 / 7 7 14 21 274 21A 21 

PHILIPPINES 21 14 70 70 70 70 7 7 7 70 78 14 

PUERTO RICO 14 14 7 7 7 7 14 21 21A 21A 2IA 21 

SOUTH AFRICA 14 78 7 7 /0 Iti 14 21 71A 21* 11 21 

U S S. R 

WESTE N 
ALASKA 

7 

• 

21 

7 

14 

7 

UNITE ' 

7 

7 

/ 

7  70 

7  7 

7A 

ST aTES 

7 

I4A 

7 

14  78 

1  14 

70 78 

0 
21 21A 

ARGENTINA 
21 14 14 7A 7 7 10 14 21 270 210 21A 

AUSTRALIA 21A 21 I4A 78 7 7 78 70 14 11 21 27* 

CANAL ZONE 
21 14 7A 7 7 7 7 14 2IA 21A 210 2IA 

ENGLAND 78 7 7 7 7 70 70 148 21A 21 140 70 

HA WAII 2IA 21 14 7A 7 7 7 7 14 21 21A 21A 

INDIA 14 14 748 78 78 78 713 7 7 78 70 78 

JAPAN 21A I4A 140 70 7 7 1 7 7 70 14 2IA 

MEXICO 21 14 7 7 7 7 7 14 21 71A 7IA 21 

PHILIPPINES 21A 21 748 78 78 70 III 7 7 148 148 21 

PUERTO RICO 21 14 7 7 7 7 7 14 71A 21A 21A 21 

SOUTH AFRICA 21 140 7 7 78 78 70 14 21 77 * 21 21 

7 7 7 7 /0 70 78 14 78 70 78 

EAST COAST 21 14 7 7 7 7 7 14 IA IA 21A 

A = 
B = 
F = 
G = 
P = 
SF = 

Next higher frequency may also be useful 
Difficult circuit this period 
Fair 
Good 
Poor 
Chance of solar flares 
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BK1016  73 DIPOLE & LONG WIRE ANTENNAS  $ 5.50 
ST0000  73 BACK ISSUE  $ 3.00 
ST2500  73 BACK ISSUES - 25 OUR CHOICE  $12.00 
ST0500  73 BACK ISSUES - 5 YOUR CHOICE  $ 8.75 
ST1000  73 BACK ISSUES - 10 YOUR CHOICE  $14.00 
ST2501  73 BACK ISSUES -25 YOUR CHOICE  $25.00 
BK7307  BEHIND THE DIAL  $ 4.95 
BN1001  BINDER - 73-1   $ 6.50 
BN1002  BINDER-73 -2 AND UP  $ 6.00 
BK7309  CHALLENGE OF 160  $ 4.95 
CT7305  CODE TAPE - 5 WPM  $ 4.95 
CT7306  CODE TAPE - 6 + WPM  $ 4.95 
CT7310  CODE TAPE - 10 + WPM  $ 4.95 
CT7313  CODE TAPE - 13 + WPM  $ 4.95 
CT7320  CODE TAPE - 20 + WPM  $ 4.95 
CT7325  CODE TAPE - 25 + WPM  $ 4.95 
CT7394  CODE TAPES (ANY FOUR ABOVE)  $15.95 
BK7308  THE CONTEST COOKBOOK  $ 5.95 
BK7321  GUIDE TO HAM RADIO  $ 4.95 
BK7304  GIANT BOOK OF AMATEUR RADIO 

ANTENNAS   $12.95 
BK7325  HOW TO BUILD A MICROCOMPUTER & REALLY 

UNDERSTAND IT  $ 9.95 
BK1028  IC OP AMP COOKBOOK  $12.95 
BK7380  INTRO TO RTTY  $ 2.00 
CT7300  NOVICE THEORY TAPES  $15.95 
BK7310  OWNER REPAIR OF AMATEUR RADIO 

EQUIPMENT   $ 7.95 

BK7305  POWER SUPPLY HANDBOOK  $ 7.95 
BK1015  PRACTICAL ANTENNAS FOR THE RADIO 

AMATEUR  $ 9.95 
BK7302  PROPAGATION WIZARD'S HANDBOOK  $ 6.95 
QW0250 QSL CARDS-STYLE W-250  $ 8.95 
QW0500 QSL CARDS - STYLE W - 500  $13.95 
QX0250  QSL CARDS -STYLE X -250  $ 8.95 
QX0500  QSL CARDS-STYLE X - 500  $13.95 
QY0250  QSL CARDS -STYLE Y-250  $ 8.95 
QY0500  QSL CARDS-STYLE Y - 500  $13.95 
BK7346  1979 WORLD REPEATER ATLAS  $ 4.95 
BK1044  RF DIGITAL TEST EQUIPMENT  $ 5.95 
BK7347  RTTY HANDBOOK  $ 5.95 
BX1000  SHELF BOX - 1  $ 2.00 
BX1001  SHELF BOXES - 2  $1.50 each 
BX1002  SHELF BOXES-8 AND UP  $1.25 each 
BK7351  SSB THE MISUNDERSTOOD MODE  $ 5.50 
BK7354  SSTV HANDBOOK (HARDCOVER)  $ 7.00 
BK7355  SSTV HANDBOOK (SOFTCOVER)  $ 5.00 
CT7350  SSTV TAPE  $ 5.95 
SG1081  STUDY GUIDE-ADVANCED CLASS  $ 5.95 
SG1080  STUDY GUIDE-EXTRA CLASS  $ 5.95 
SG7358  STUDY GUIDE-GENERAL CLASS  $ 5.95 
SG7357  STUDY GUIDE-NOVICE CLASS  $ 4.95 
LB7359  TEST EQUIP LIB V1 - COMP TESTERS  $ 4.95 
LB7360  TEST EQUIP LIB V2 - AUDIO TESTERS  $ 4.95 
LB7361  TEST EQUIP LIB V3- RADIO EQUIP  $ 4.95 
LB7362  TEST EQUIP LIB V4 - IC TEST EQUIP  $ 4.95 
BK7348  TOOLS & TECHNIQUES  $ 4.95 
BK1069  VERTICAL BEAM & TRIANGLE ANTNS  $ 5.50 
BK7368  VHF ANTENNA HANDBOOK  $ 4.95 
BK7370  WEATHER SATELLITE HANDBOOK  $ 4.95 
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READER SERVICE To re-
ceive more information 
from any of the adver-
tisers in this issue of 73, 
postage-paid return cards 
are provided here for your 
convenience. If you wish 
to hear from one or several 
advertisers, refer to the ad 
itself. You will lind num-
bers near the logo of each 
advertiser. Each repre-
sents the advertiser's in-
dividual Reader Service 
Number. Circle the cor-
responding numbers on 
one of the cards on this 
page, include your name, 
address & zip, and drop in 
a mailbox. In 4-6 weeks 
you'll hear from the adver-
tiser directly. 
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READER SERVICE REPLY CARD 
Return this card to receive full information on the many products advertised in this 
issue. Limit: 25 requests.  Subscriber  Newsstand. This card is valid until 
February 29, 1980. 

Al  A100 C115 G12  132  M35  05 S33 T52 W33 
A2  A105 C124 G22 145  M36 P2 S43  T64  X3 
A6 A106 C162 G26 148  M48 P41 S44  U2  Y1 
A21 A107 D6  G27 J1 M55 P44  S63  U8 
A24 68  023  H2 J2 M57  03 S81  U9 
A26  623  D25  H3 K4  M69 Al S117 U10 
A40 C3 D29  H8  K14  M76  R8 S125 V24 
A46  C6 D68  H16 L9 M92  R27 T3  V29 
A60 C21  E40  H24  L17  M100 S4  T18  W2 
A92  C58 F5  H44 L25  N4  S8 T34 W15 
A94  C90 G4 127 M8 03  S16  W33 W18 

This month's ARTICLE WINNER (title page number): 

Name 

Address   
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radio bookshop order form 
Please send me the following 73 products: (please print or type!) 
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Add $1.00 shipping & handling: 

Total: 

Enclosed $  Check 0 Money order 

Bill:  American Express D BankAmericard/Visa  MasterCharge 
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SOMETHING DIFFERENT 
The FT-107 Series with "DMS"* 
"It's A Cut Above The Rest" 

r
o * OPTIONAL DIGITAL MEMORY SHIFT ("DMS") — 
12 discrete memories. Stores individual frequencies 
r use as 12 full coverage VFOs (500 kHz each) 

• So id S-ate 
• 240 warts DC SSB/CW 
• 1E0-10 'meters, WWV 
(2 auxi 'glary band positions are 
availabl? for future expansion) 

• RF Speech Processor 
• SSB, CN, AM, FSK 
• BLilt-in SWR Meter 

• Ex:ellent Dynamic Range 
• Audio Peak/Notch Fitter 
• Valable Bandwidth 
• Full Lire of Accessories 

The FT-107 has been created as a result of a blending of technologies — computer, solid 
state and RF design By careful utilization of these disciplines and the experience gained from 
our FT-301 series, YAESU has achievec an HF transceiver which offers unique features 
(e. g. "Digital Memory Shift"), efficient operation and a level of performance that has been 
previously unattairable. 

RECEIVER: 

Sensitivity: 0.25 uV for 10dB S/N, CW/SSB, FSK 
1.0 uV for 10dB S/N, AM 

Image Rejection: 60dB except 10 meters (50dB) 
IF Rejection: 70dB 
Selectivity: SSB 2.4 kHz at -6dB. 4.0 kHz at  60dB. 

CW 0.6 kHz at -6dB. 1.2 kHz at  60dB. 
AM  6 kHz at -6dB. 12 kHz at  60dB 
Variable IF Bandwidth 

20dB RF Attenuator 
Peak/Notch Audio Filter 
Audio Output: 3 watts (4-16 ohms) 
Accessories: FV-107 VFO (standard not svnethized) 

FTV-107 VHF (UHF Transverter) 
FC-107  Antenna Tuner 
SP-107  Matching Speaker 
FP-107  AC Power Supply 

Prom And Specifications Subject To 
Change Without Notice Or Obligation 

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 • (213) 633-4007 

TRANSMITTER 

Power Input: 240 watts DC SSB/CW 
80 watts DC AM/FSK 

Opposite Sideband Suppression: Better than 53dB 
Spurious Radiation:  50dB. 
Transmitter Bandwidth 350-2700 hz ( 6dB) 
Transmitter: 3rd IMD  31dB neg feedback 6dB 
Transmitter Stability: 30 hz aftel- 10 min. warmup 

less than 100 hz after 30 min. 
Antenna Input Impedance: 50 ohms 
Microphone Impedance: 500 ohms 
Power Required: 13.5V DC at 20 amps 

100/110/117/200/220/234V AC at 650 VA 

The radio 
YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd..Cincinnati, OH 45246 
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KEN WOO 'S TR-2400 

...synthesized, BIG LCD, 
10 memories, 
scanning...and more! 

Kenwood TR-2400...It's a synthesized 2 meter 
hand-held transceiver...the answer to any 
Amateur's operating requirements! Its many 
advanced features include: 

OPEN  OS  NEV 

SUSY  3It NI  'KM 1111 

CONVENIENT TOP CONTROLS 

• 1, Jitai (2:30ou . 
• Readable in direct sunlight (better than LEDs) 
• Readable in the dark (with lamp switch) 
• Virtually no current drain (much less than LEDs) 
and display stays on 

• Shows receive and transmit frequencies and memory 
channel 

• 10 Memories (always retained with battery backup) 
• Automatic memory scanninc (for "busy" or "open" 
channels) 

• Mode switch for tr*e following operations: 
• Simplex 
• Standard repeater by offsetting the transmit frequency 
+ 600 kHz or — 600 kHz 

• Repeater with nonstandard splits by offsetting the 
transmit frequency to any frequency stored in memory 10 

• REVERSE momentary switch for the following applications: 
• Checking signals on the input of a repeater 
• Determining if a repeater is 'upside down" 
• Built-in Touch-Tone generator using 16-button keyboard 
• Keyboard selection of 5-kHz channels from 144.000 to 
147.995 MHz 

• UP/DOWN manual steanning and operation from 143.900 to 
148.495 MHz in single or fast continuous 5-kHz steps. Even 
operates on MARS repeaters within this range by using memory 
10 for transmit offset frequency. 

• LCD "arrow' indicators 
• "ON AIR" 
• Memory recall 
• Battery status 
• Lamp switch on 
• Two lock switches to prevent accidental frequency change and 
accidental transmission 

• Subtone switch (subtone module not Kenwood-suppliedl 
• BNC antenna connector 
• 1.5 watts PF output 

The TR-2400 comes with the following standard accessories 
• Flexible rubberized antenna with BNC connector 
• Nicad battery pack 
• Battery charger 
Optional accessories include: 
• Leather case 
• Base Stand (for quick charge 
and easy base-station 
operation) 
• DC (automobile) quick charger 

ST-1 BASE STAND (0PlIONAL. 

SEE YOUR AUTHORIZEC 
KEN WOOD DEALER FOR MORE 
INFORMATION ON THE TR-2400. 

"r"+\":4100D 
... pacesetter in amateur radio 

TRIO-KEN WOOD COMMUNICATIONS INC. 

1111 WEST WALNUT:COM MON, CA 90220 
• • 




