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SLOW SCAN PROGRAMS
II is one thin g to ge t on the air wi th

slow scan and it is anothe r to come to
terms with this new media. You can ' t
usc it for very long the same way that
yo u usc your phone rig. The pro blem
is the same one th at has croppered
commercia l television - the medium
eats u p material a t a rapid rate.

If you are careful to always make
new contac ts you have no prob lem.
On the fi rst go round you can get
awa y with sitting there smiling into
the camera. fl ashing your QSL. or a
few hastily made posters. From there
you can work up some photographs of
the wife. children, the shack. house
. .. bu t where do you go from there'!

The " professionals" at the game
have lo ng since hooked up a good
cassette tape recorder to their slow
scan system and settled for putt ing
their programs on tapes. As you
- uickly discover, it will keep you
nopping if you have to change nash
cards every few frames, swing the
camera around and focus it on you or
the shack, change your lighting, e tc.
You will do better to set up your
programs similar to the wa y a tele­
vision director does the job. Yes. I
used to be a TV direc tor, so I can
speak with authority.

The first contac t sho uld be relative­
ly simple, and cons is t of a few pic­
tu res of you smiling into the came ra, a
couple o f the shack. one of the wi fe ,
and a QSL. In practice you'll need
two different programs for the firs t
contact . one for working stronger
sta tions and one for weak DX work
through QRM . Wi th th e wea k ones all
you really need is a very simp le QSL
with your call and location on it,
probably in big white letters on black.

The second time around you may
want to be able to spring something
more complicated on your con tac t.
You might do a program showing
so me o f your in terests. If you fly ,
d rive an unusual car, have a boat ,
cameras, or whatever , these are all
good grist for the television mill. If
you are living in an area of special
inte rest you could shoot some frames
showi ng deta ils about tha t. Don't for­
get your kids. You can even hoke up
some shots of your baby sitting a t the
rig or with a mike on a tri cycle - you
know. The family dog is good fo r one
DX Hound shot.
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If you make an y trips, keep you r
slow scan in mind and take some
black and white pictures which you
can enlarge and put on slow scan
tape.

The fact is th at there are unlimited
possi bilities for slow scan programs . I
would like to be able to present some
of the more inte resti ng ones in the
pages of 73. Please get your cameras
and cassette recorders set up and,
when you come across an interesting
program, tape it and send in the
pictures so we can pass them along to
the readers.

By th e wa y, it is interesting to note
that the new slow scan system that
has just bee n an nounced by Linear
Systems (SSE) has a casse tte recorder
built right into the monitor! This is a
logical d evelopment. We 've been
promised one o f the new SSE sys tems
and hope to have some inte res ting
news of how it works fo r you.

The J&R unit has promise too . We
did have a chance to try out an early
test model for a couple of weeks just
before the Dayton Hamvention and
were imp ressed. J&R is making some
changes and improvemen ts on the unit
and we expec t to be able to give you
fu ll details and our evalua tion before
the end o f the year. The J&R has a
slightly smaller monitor scree n than
the Robot and there were some sligh t
problems with triggering the vertical
scan, but the tuning indicator was
mo st helpful. A good deal of the time
you discover a slow scan signal by
virtue of the pictu re being sent and ,
unless you have a terrific ear or a
tuning indicator, you have a tough
tim e getting the picture tuned in right.
Once you hear the voice you can zero
in just fin e , but by then you've missed
a lot of pictu res.

Most of the slow scan art icles so far
have been stee ped heavily in the tech­
nical aspects of the mode. Now tha t
Robot, with SHE and J&R close be­
hind, has red uced much of the techni­
cal end to black box (grey , actually)
practicalit y, perhaps we need more
information on applications, tech­
niques, use, and such. We certainly do
need in fo on getting the units into
tune. It 'can be most frustra ting to the
average black box (even if it is grey)
user to plug in his ca mera and monitor
only to be told that his contrast or

so mething isn 't se t righ t. What to do?
Slow scan is presently limited to

the Extra and Advanced segments of
the lower bands. Is thi s a reasonable
limitation? Is th e use o f this new
mode part o f the reward for getting a
higher class license? Is this part o f the
incentive? Let's have some ind ividual
o r group out there petit ion for sJow
scan on all phone frequencies and see
wha t is what.

TI1C band limitations right now for
slow scan are 3.8 -3.9, 7.2-7.25,
14 .2 -14 .2 75, ::!1.25-21.35, and
28.5 29.7 MHz on the lower band s.
All o f the phone frequencies above
that are open for slow scan. What do
you thin k?

HIGHER POSTAGE
A recent publi shing industry maga­

zine revealed that the rea son for the
postage increases during the last few
years has been an end motive of
sto pping the mail delivery o f all maga­
zines and making them be purchased
on the newsstands.

When you consider the amoun t that
postage for second class mailing has
gone up, this seems not unlikely . It is
interesting to note that recent in­
creases have been even stee per than
those in the past. The July increase
was almost a 50% ju mp in postage
rates for mailing magazines. As near as
we can estima te this will make it
necessary to increase the yearly sub­
scription rate by a minimum of a
dollar - and more probably two ! And
when you consider that there is no
end in sight for this , it is frigh tening.

The cost of mailing a single issue of
73 has increased over 300% in the few
years we have been publishing. Infla­
tion has been serious. but nothing to
match that inc rease.

The post o ffice cou ld. if they
wanted, get the cos t o f handlin g maga­
zines down to a fraction of roday's
costs. When you consider the number
o f magazines that they handle , this is
an obvious candidate for au toma tion.
Yes. I know that the post offic e has
tried automa tion and failed misera­
bly - but perhaps magazines could be
a different deal.

If the P.O . had a special price for
magazines which would fit thei r au to­
mated sorting equipment , the maga­
zines would quickly come arou nd and
make the magazines to fit th e au toma­
tion. I should think that something
about the size of 7 3 would go through
au to ma tic address readers and sorters
quite easily. Larger magazines might
tend to bend and fold . Magnetic ink
on the addresses wou ld simplify the
sorting, allowing machines to decipher
the zip codes and speed them in the
right directions.

With all magazines the same size,
except for thickness. there would be

73 MAGAZINE
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Why wait until next week?

ALL STANDARD REPEATER CHANNELS IN
STOCK AT ALL TIMES-NO BACK
o RD ERS. SHIPPED FROM MASSACHU­
SETTS. YOU GET FAST MAIL* DELIVERY.

*We realize that this is a contradiction of terms.
Crystals in HC·25/U holders for the 146
MHz channels listed in the order blank are
available for

just $3.75 each
. ..plus 5011 per complete order for postage
and handling.
This low price for Drake - Regency ­
Simpson - SSE - Sonar -Standard -
and Tempo, ONLY

Eastern customers may apprec iate our fast mail service . .. it can save you days to weeks on your
order. Western customers may appreciate getting crystals that work on channel the very first t ime and
don't have to be returned for further compensation to match your set.

Crystals are available for the following
two meter FM transceivers at this special
price offer : Drake, Regency, Simpson,
SSE, Sonar, Standard, and Tempo. Please
specify the make and model transceiver
when you place your order so we can be
sure to send you the correct compensated
crystals. Crystals are available for all .
other FM transceivers, for all bands . . .
'please write for prices ... very reasonable

•prices.

Valpey Fisher - 40 long hard years of experience,

Eft
CORP, . Dealers - Have we got a deal for you!!!
A VALTEC CORPORA TION

1015 FIRST, HOLLISTON MASS 017<16
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litt le diffi culty in having the handling
of them almost comple tely automa tic.
It is people that make for higher cos ts
of handling mail . . . and fo r slower
handling. A magazine sorting machine
co uld zip through thousands of maga­
ztnes an hour ... maybe tens of
thousands. If the addresses were put
on th e spine of the magazine they
could be " read" and sorted as they
moved along.

Unless something like tha t comes
abou t the post office will even tually
be able to force magazi nes ou t of
business except for newsstand circula­
tion.

EXPO 72
Wh il e no t the dud of Expo 71 , th is

is still not a hamfest to drag in the
troops in quant ities. Much of the
pro blems facing the committee run­
ning the hamfest th is year were the
results of gross exaggera tions made by
last year's commi ttee which resulted
in enough resentment on the part of
many ex hib itors to keep them away in
72.

As an exh ibi to r in 7 1 it seeme d to
me th at the 10.000 or was it 50 .000
promised was in actua lity a few
dozen. Th is year they soft-pedaled the
pro mises and few of the exhibi tors
were disappointed .

Expo is. by large , an FM affair. A
few C B groups turned ou t to display,
but mo st o f those attend ing were
FMers. CQ wise ly decided no t to
suppo rt the hamfest this year. Ham
Radio was there with a whole bunch
o f free subscript ions. QST did no t
su pport the hamfest eit he r.

One of the most exciting exhibits
was the two me ter synthesize r at the
RP Electro nics booth. This gadge t had
th e FMers waving their arms in antici­
pation. TIle pro totype looked good. It
had a nu me rical readout for the trans­
mitte r channel and the receiver was
auto ma tica lly 600 kH z higher. T hus
all you had to do was se t it for 146 . 16
and it would receive on 146.76 ...
etc . They an: working on a model
with separate dials - but since almost
all repeaters today are 600 kH z
spaced, by the time they get the
second unit in produc tion it may not
be needed .

General Aviation was there showing
off th eir new transceivers ... and the
pileu ps around the booth were as
heavy as any we saw a t the hamfest .
Thirty wa tts and ten channe ls fo r only
S250 may be a po pular com bina tion.

The Clegg 27 A. now being delivered
at long last. was on display and was a
focal point of interest. It was an FM
hamfest . fo r sure. Keith W7DXX and I
ma nned the 73 boot h. We took along
a 27A for our own use in the rented
car, this being a better-than-average
so lu tion to the need fo r a lot of ne w
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channels. The Chicago repeater situa­
tion is not all that might be hoped ­
with just one major repeater serving
an area with thousands of amateurs.
This is no t to in any way put down
th e service provided by WA90RC - a
tru ly remarkable machine, wi th ears
every wh ere and fantastic cove rage.
But , when you consider that there are
about twenty repeaters ready for in­
stant use from Pe terborough, the
three or four Chicago cha nnels seem
scant.

Erickson Commu nica tions had an
in teresting booth. filled wi th nice
Standard radios and Tempo amplifi­
ers. Fred Deeg K6AEH was there from
Standard , thus winning the pri ze for
the manufac turer who came the fur­
thest for the hamfest. Jim O'Connell
W9JZK , the prexy of Eric kson , asked
around for a competing two meter
amplifier to put a longside the Tempo
so custome rs could see the incredible
difference in design and const ruction
between the two ... he located one
which a local ama teu r was anxio us to
dump and put it nex t to th e com­
parable (and lower priced ) Tempo

amplifier. It wasn ' t too long befo re
the wo rd got around and the o ther
manu fa ctu rer came by for a look . He
looked . . . and Jooked . .. and go t red
in the face . " How much do you want
for that '? " he asked . "Oh, forty dollars
will take it ," said J im - two twenties
were in his hand immediately and off
went the amplifie r. " Don' t you wan t
the screws for the bottom?" call ed
J im after he sto rmed off.

One o f the in teresting items un­
veiled at Expo was the new Standard
tone burst e ncoder - five channels ­
and designed to plug right in to the
back of the 826's. It is designed to
moun t right under the transceiver,
ma tching it , and the price is about
$80.

Another crowd gatherer was the
line of rf preamplifie rs shown by
Craw ford Elect ronics. The 146 Mll z
un it has been out fo r some time and
has earned a very nice reputation. The
new units for 210 and 450 MH z look
pronusmg.

Few HT-220 owners have not
looked with desire at the very nat
touch to ne uni t which has been avail­
able to selected cognoscenti . . they
are now co ming a lit for the hoi pollo i
(us). Waller Electronics in Maryland
has a comple te unit avai lable fo r
about S55 which mo unts on the 220,
making it about 1/8" thicker. A larger
version is also availa ble for $35 ready
to connec t to o the r hand and mo bile
units ... $30 in kit form. The very
sma ll size of these units is made
possib le by the use of a n at touch tone
pad and a tiny IC to gene rate the
tones. Watch for ads from Walle r ­
and a n article in 73.

The little 73 FM Log Books (25¢)
SOld ou t almost in minutes when "Ev"
Evere tt of the FCC tu rned up , smiling.
I don' t thin k an yone has ever seen
fellows wandering around a ha mfe st
before, making logging motions aft er
every portable contact - and the
walkie 2m FM transceivers were every­
where - in great profusion. All you
had to do was say " BOO" on 94 and
your vo ice would echo back to you
from hundreds of belts.

If the Chicago group keeps up the
good work , this event could tum in to
a major yea rly harnfest .

AUTOMATIC 10
The FCC seems to be moving along

inexora bly toward a system of auto­
matic ident ifi cation for aU trans­
mitters. Though this may be ano ther
big step toward Big Bro ther. st ill it
ma y have enough advantages to offset
any " invasion" of privacy that might
bother us.

The basic sys tem is simple - build a
minia ture IC iden tification unit into
each transmitter so it can be identified
whenever it comes on the air. This
would be built in by the factory on
comme rcially made gear - would be
permanen tly installed and supposedly
tamper-proof. The module would
transmit a binary blip every time the
transmi tter was opera ted and repeat it
every 30 seconds. The who le process
would take about 5 mill isecond s, so it
wouldn 't be likely to bothe r anyone
much.

Early estima tes are that the identi­
fier might cost abou t SI0 at the
manufacturers level. which might add
abou t 530 to the ha m price fo r a
rig - but experience with IC costs
indica tes that competition and mass
prod uction would proba bly cu t that
substantiall y, probably not adding
more th an abou t $ 10 at the mo st to
the end price .

Obviously the FCC problems with
monit oring the ma ny services it runs
herd on will be simplified. Monitoring
sta tions need a compute r to ca tch the
identification and compare it with
license informa tion in the memory.
The problems the y have with marine
opera tors, police, business and even
CB could be quickly elimina ted. Rigs
without identifiers could be quickly
spo tted and put off the air. Illegal CB
con tacts certainly would sto p once
identifica tion became instant and pos­
it ive.

As far as amateur radio is con­
cerned, this could be the ticket to
gelling rid of the antiquated rule
req uiring us to log all transm is.sions.
And th ink how fast con tacts could be
made if it only took 5 milli seconds to
call CQ! And how grea t it wo uld be to
have an immediate iden tifica tion of

73 MAGAZINE



that DXpedition that forgets for hours
on end to mention their call.

I can hear it now. "Blip?"
"Blip - - blip!" '·QSL."

"Blip?"

SSTV in ORM

Most of the slow scan pictures in
the magazines have been taken under
ideal conditions. The conditions on
14,230 are not invariably ideal. The
result is that some of your OX slow
scan contacts may be touch and go,
with the OX station having to send
quite a few frames before one is
received that can be deciphered. My
flrst VK contact. was through quite a
lot of interference and it took about
twenty frames before I got one that
came through well enough to call it a
contact. The picture above shows
what happens when the QRM begins
to build up on the slow scan chan­
nel ... this was received by K3SU
from me on Navassa. You can read it,
but that's about all.

INCENTIVES
In a recent letter to an amateur

Prose Walker of the FCC Amateur
Division mentioned that he was taking
steps to find out why 95% of the
amateurs have not obtained the Extra
Class license. I am one of the 95% and
perhaps my own reasons are not en­
tirely irrelevant.

The technical aspect of the license
exam looks like a breeze. I am sure
that with one or two readings of our
Extra Class Study Guide that I would
have little trouble getting through the
written part. But the code is something
else.

I do miss not being able to operate
on the low end of the 75m band. That
was where I used to hang ou t, looking
for OX and keeping in touch with the
gang that hangs out in those waters.
Once the band was taken away from
me I stopped using 75m almostentire­
Iy. But I will be damned if the FCC is
going to punish me into taking the
Extra Class license - and I will con­
tinue to resist, even if they force me
up to 1200 MHz.

'FPTEMBER 1972

If the FCC had offered me anything
at all in the way of an incentive to get
an Extra license I probably would
have been right in there, but you do
not get action from me by whipping
me into submission. This was my
reason for protesting the whole idea
when the ARRL first suggested it ­
and again when they petitioned the
FCC. I want some kind of reward, not
just a cessation of punishment.

My interests in amateur radio are
wide - very wide. I enjoy FM, repeat­
ers, RTTY, SSTV, DXing, rag chew­
ing, DXpeditions, and so on. One
thing that I don't care for is CWo I am
quite sure that if CW was voluntary I
would be right in there, getting a big
kick out of it . But it isn't voluntary at
all - it is compulsory, and the result
of that is to get my back up again.
The technical exam for some reason
makes sense to me - I can understand
why that is needed to screen out
people who want the amateur license.
I don't understand what the relevancy
of being able to send and receive code
has to do with the matter. f have been
an amateur for almost 35 years now
and have used voice, RTIY and slow
scan signals, but my use of code has
been minimal - so why should I have
to develop a useless ~kil1 of 20 wpm
code for a higher phone license?
Baloney!

You may wish to call me lazy ­
and I admit that I am lazy - very lazy
when it comes to things that are a
complete waste of my time and
energy. I will work like hell for
something that I want and seems
reasonable. How many people are
basically different about being lazy?

The FCC has turned me off for the
time being on 75m and 15m by taking
away some of my phone frequen­
cies - but I'm still hanging in there on
the other bands. If they come along
and dump on me some more I will
probably retreat. The psychology is so
simple that it is incredible that it is so
totally ignored by the FCC - if you
want people to go along with you you
offer rewards, not punishment.

FM EMERGENCY CHANNEL?

A few of the curmudgeon old timer
FMers, inculcated with commercial
practices, have been grumbling that
repeaters are for emergencies and
shouldn't be used for rag chewing.
Pish tush and nonsense. If there are
enough repeaters in the area to permit
rag chewing, then why not? If there
are not enough repeaters, how about
setting up some more?

There is something to be said about
the problem of trying to break in on a
pair of inveterate rag chewers. There is
a lot to be said. But what is the use of
trying to say it when you can't get a

word in edgewise? May I suggest an
emergency priority input channel?
This would allow the gabbers to talk
away, repeating themselves as much as
they like, pouring forth cliches and
trivia, but would still enable the re­
peater to be used instantly in case of
emergency. How about a national
panic channel on, say, 145 .74 MHz?

A priority channel would certainly
be helpful. It would have been nice
the other day when I was zipping
along the interstate and came across
an accident. Sensing the chance to use
amateur radio for public service' I got
a message from the dazed woman who
has been driving and wanted her
father and husband to know that she
and the children were on their way to
the hospital. You guessed it , before I
could break through on the nearest
repeater I was able to phone the
message from a gas station. Rats.

WA1KGO Increases Power
Alerted by several ops monitoring

the 19-79 repeater that WAIKGQ in
Vernon (CT) is stepping up its power
in a possible first step of an esc~atiol)

to take over the 79 channel, the
engineering staff on Pack Monadnock
swung into two shifts a day to get the
new amplifier for KGQ in operation.
Here you can see the new final for
KGO being tuned up on 79 by the 73
Technical Editor. Note the nice di­
plexer built into the plate tank circuir.

SABOTAGE?
One of our readers ran across a

weirdie - he bought a piece of surplus
which arrived in the original unopened
package and , upon close examination,
he found that a strategic wire had
been cut down deep inside, rendering
the unit unworkable. Since the unit
had obviousJy never even been opened
by the military , this was a factory
"prank." Has anyone else run across
anything like this? . . .Wayne
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SSTV SCENE
A lot of newcomers have asked

about opera ting procedures and typi­
cal picture transmissions. So. firs t off
this month I wou ld like to pass along
some ideas to new SSTVCTS.

Generally most of the gang cal ls CQ
on slow scan for a few frames, inter­
spersed with audio IDs like " K4TWJ
calling CQ on Slow Scan TV" a coup le
o f times, then maybe ano ther frame
or two of CQ before standing by. This
way your video will be noticed if
perchance yOUT audio isn't. Pictures
you will probably wan t to record and
have ready to transmit ofte n will be
pictures of yourself. the XYL. rig
(with close-ups of home brew gear)
and maybe your city . Plus plenty of
IDs. These pictures when recorded on
tapes, marked with leader tape as to
thei r content (you can write on paper
leader with a ball po int pen ) make
posit ive transmission of a given pic­
tu re a sna p, while leaving the camera
free for candid sho ts or " instant
QSLs" (those menu boards with le t­
tering or blank shee ts for the flying
spot scanner). Try to briefly explain
complex pictures before transmitting
them so the othe r fellow will know
who or what you are showing. Then
two or three fra mes of each pictu re
are usually enough for good copy
without getting dull. There is usually
some o f the SSTV group hanging
around 14.230 kHz and most of them
acknowledge breakers immediatel y
since a group means more pic tu res and
Information in a sho rter length o f
time. (And if yo u are not good friends
then, you soon will be ).

An item which is just starting to
ca tch on in sJow scan popularity is
co n ti nuous tape loops. WIVRK
raentloned th is briefly in his recent
QST article. Tape loops are ideal for
CQs and IDs and are easy to make and
use, Just mark a frame of yo ur ID
immediately before the vertical pu lse
(that 1200 Hz " blip") with a grease
pencil on the outside of the tape. l et
the tape run for 8 seconds (1 20 lines)
and mark it again at the pictu re
bottom (right before the next 1200
Hz vertical pulse ). Now splice ou t the
marked frame and splice the frame
together to make a loop with the
beginning and end of the frame butted
together, Drop this loo p into the tape
recorder, and let the slack just dangle
over the side - no spacers, ro llers, or
reels necessary. Since the end of the
frame is spliced to the beginning the
loop will play over and over across the
tape recorder heads until yo u sto p the
tape. Mark ing the direc tion of feed
and tape content with a grease pen
will help if you make up a group of
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d ifferent loo ps. And hang the loops
close by - they' ll probably get quite a
lot o f use.

It is good to see the W7ABW/
W7FEN scope adap ter in the 1972
ARRL Handbook. This is still one of
the least ex pensive and quickest ways
to get on SSTV, and should inspire
quite a few to pu t those old scopes to
use as a mo nitor. Speaking of that ,
have you noticed how those old
scopes are being snapped up at ham­
fests? It will no t be long before scopes
are scarce and prices up with the
swing to SSTV. (P-7 cathode ray tubes
have alread y started to climb!)

One who is making news with
SSlV on 6 meters (and above) is
WA INNW. Ed has worked over 5
sta tes and shooting for WA S/SSTV on
six, using a 'scope adapter and W9NTP
sampling cameras. He's ano ther one
plann ing SSlV use of the coming
satellite. Need Massachusetts on six?
Get in touch with him .

Well, I may be taking my li fe in my
hands, bu t I have ano ther item to pass
along this month. Gray scale tapes.
These tapes are ideal for sett ing up
and aligning slow scan gear. They
consist of 7 shades of gray, and run at
3'% IPS. 1/2 track. I have approxi­
ma tely 50 of these on 3" reels. and
when these run out, I'll cut you a few
frames off my 7" reel, and you can
splice it in to a loop, like I mentioned
in the first of this article. Send me a
SASE, box, or manila envelope (p re­
ferably with a 3" reel o f tape inside so
I can just swap or dub) . If I'm out of
the 3" reels I'll return yo urs and send
yo u some frames to splice in to loops.

That's it for this month, be
"seeing" you on 14.230.

. . .K4nYI

• • •

THE COMPLETE SSTV ROSTER?
The chaps at Robot have pu blished

their list of slow scanners. and it is a
formidable one, wit h operators in 52
countries listed . Like a repeater list ,
there is no way to have such a list
complete and accurate - even an ef­
fort such as the one by Robot is
difficul t.

It would be nice to be able to
publish an up-to-date list of the
SSlVers, bu t I suspec t that it would
take more time than I could handle .
Of course , if there is someone out
there who digs sl ow scan and who is
re tired or has a lo t of time available,
perhaps he (or she" ) might like to be
custodian of The List? Can yo u ask
for a more rewarding and lower pay­
ing jo b?

If someone would like to tackle this
list I think that 73 can help . I had in
mind asking via 73 for slow scanners

to sit down and make a list of all the
slow scan sta tions (two way) that they
had wo rked. Even if only about 10%
of the active slow scanners sent in the
list the result would contain virtually
every active TVer. For that mat ter. if
we got a li st of everyone worked by
about a half dozen of the most avid
scanners we wo uld probab ly have 99%
accuracy. Any takers'?

. ..Wayne

• • •

Here are some recently submitted
slow scan pic tures - all received over
the air and photographed from the
Robot mo nitor.

WBYEK has hu l'oldcoJ(1 camera reaay wlltm'
ever sOrJIHhing unusual pops up on slo w
scan. Here is a recent picture Gene picked up
from a ZS3 in South West Africa.

t'Ostage stamp received by K4PR T. This
shews yo u what can be done with Ihe Nikon
55mm lens.

6Y 5GB, ~rge Benson in Jamaica, West
Indies . . . photo by K3SLJ.

73 MAGAZINE



50MHz BAND
Bill Turner WA1'AB I
5 Chestnu t Court
St. Peters MQ 63376

From most reports band con­
ditions for the J une VHF con test were
rotten and at fi rst th is write r was
incl ined to agree but afte r coun ting all
sec tions wo rked and heard it really
wasn' t all that bad. From th is area o f
the mid west o penings all though the
summer E season were freq uen t and
well distributed as to directio n. It
see me d that there was a tendency to
open an area fo r a few min utes. close
suddenly, only to o pen to an en tirely
di fferent area moments later. On the
air conversations and correspondence
with numerous observers from Maine
to Arizo na and British Columbia to
Puerto Rico ind ica te -similar condi­
tio ns to have prevailed over most of
the country . There was nat urally ex­
cep tio ns to the rule but the hours long
openings to o ne area of years past
were in gene ral few and far be tween.
Openings to the Paci fic Northwest
seemed more frequent than in recent
years. Several years back the writer
spen t the better part o f three su mmers
a ttempting to work Oregon for num­
ber 4 8, fin ally wo rking K7RWf. Th is
year Dave was wo rked on three occa­
sions and o the r con tac ts in Oregon,
Washington and Brit ish Columb ia
were commonplace. WA7UBI was a
very po pular Idaho station , con tac ts
being reported by many . K6TYW/7
was also busy passing out Idaho to t he
many wh o need it.

W4GDS says he received numero us
VP5 RS QSL's withou t an SASE, these
will not be answered until the sender
provides one . Bob. Joe and Hoppy
made over 1000 contac ts on 6 meters
and 25 00 o n HF during their brief
stay on Caicos. the cost o f postage
alone on this many cards is staggeri ng,
not to men tion the writer's c ramp
involved in addressing that . ma ny
cards. If you forgot to d o your part ,
do it now if you want confirma tion o f
this rare one .

WA I EXN reports the VE I ASJ
DXped ition to Prince Edward Island
didn't get off the ground d ue to rig
problems the previous night. Hope­
fully And y's second try in late July
was mo re successfu l. Art also reports
K7Z0 K is waiti ng for con firma tion of
a New Hamp shire con tact wit h
WAI GCU to comp lete his second
WAS on 50 MHz. He already h as o ne
from previous act ivity in Zero land.
This mu st be a first.

Dick . WB8GZL, told me the o ther
evening abou t the Ohio 6 meter net.
This group mee ts o n 50 .160 a t 0100
every evening. Monday through Satur-

...... ....,. .... " ... rn 1n.,...,

day . the ne t is called from Dayton;
Dick is net control from Waver ly on
Sunday. There are an average o f 25 o r
so check-ins from 4 o r 5 states. Calls
a re made in all directions and addi­
tional check-ins are solici ted.

Several mo nths ago in this column.
assistance was offe red to anyone
having a problem with equipmen t,
TVI , getting o n the air or whatever. I
enjoyed hea ring from man y of you
and trust the ans wers and referen ces
supplied were helpfu l. The offer st ill
stands and will as long' as time is
ava ilable. There are only two crite ria:
the problem mu st concern 6 meters
and an SASE must be enclose d. It
would be helpful if as mu ch in forma­
tion as possib le is included . Brand of
rig, schema tic diagram (or the so urce
of same if it is home brew equip­
ment) , details of what ha ppens (or
doesn' t happen ). are o ften left"c ut
requiring further corresponden ce and
u nnecessary delay .

In connection wi th the above, the
answer to one question already asked
several times is as fo llows . Frequency
instab ili ty in early Swan 250's may
usually be cured by o ne or both of the
following. Do not opera te the rig in
close proximity to an open window,
air conditioner. or fan . Cover the
"frequency range megacycle" capa­
cito r with a card board box. o r a plastic
sandwich bag. Eithe r. when taped to
the chass is around the edges, will
preve nt airflow across the capaci tor
and the associated drift in freq uency.
Another problem co mmo n to th is rig
is in stability in the carr ier null setting.
The bes t fix I kn ow of is to replace
the carrier n ull po ten tiome ter with
the ·best grade composition po t you
can fin d , The Ohmite type AB or the
Allen-Bradley type J are recom­
me nded.

Response to a previous request for
source material for this column was
q uite good but there remain areas
from which no response has been
received. Active and knowledgeable
hams are a very necessary part of a 6
meter column , condi tions and activity
vary widel y from o ne area to another
and only through reports from YOUR
area can the cond it io n o f o ur favori te
hobby be accura te ly evaluated . Dro p
me a card and I'll explain wha t is
needed and th e t ime fac tor.

The ARRL has announced a new
(3rd) edition of the VH F Handb ook,
it has not however ap peared on the
she lves of the local ham emporium. A
new ( 19th) edi tion of the Ed itors and
Engineers Radio Handbook is also d ue
sho rtly . Both o f these vo lumes are
required reading fo r any serious 6
me ter ham.

WA0ABI

AMSAT
NEWS

Michael Fry e WB8LBP
640 Deauvilte Dr.

Day ton OJ! 45429

Rescheduling of A-O-C Launch

A shu ffling and rescheduling o f
Delta launch veh icles by NASA has
caused a four-month delay in the
launch o f the OSCAR-6 (A·Q-C)
satellite . The launch of the ITOS-e
m e t e rolo gical satellite has been
cance lled , and NASA has decided to
launch ITOS D (on which A·O-e was
to piggy back ) with the ITOS-e launch
vehicle . Unfortuna tely , th e ITOS-e
booster d oes not have sufficient
pay load ma rgin to allow OSCAR-6 to
be launched with the ITOS-D. NASA
has therefore resched uled our sate llite
as a secondary payload o n the
N 1MB US-E meterological mission
prese ntly scheduled for launch in
November of this year, pending
approval of the !"iIMBUS projec t
o ffice . A-Q-C is now expec ted to be
placed in a 690 statu te mile circular
polar orbit with a period o f 108
minutes and an inclin ation of 99.9
degrees. A sun synchronous orbit .is
p lanne d w ith ov erhead passes
expec ted around local n oon and
midnight each day .

Reprinted f rom AMSA T newslet ter

This delay men tioned above will
allo w time for AMSAT to mold to­
gether a lo t o f projects it is cu rren tly
involved in . Such things as a workab le
commu nications network to broadcast
informa tion direct from the launch
site to ama teurs all over the world. In
addition AMSAT still needs voluntee rs
to comp lete its ground comma nd net­
work. After the launch , ama teurs a re
needed th at will perform day after
day. Wi th the dependabili ty o f a net
worker. to copy down the data from
the teleme try unit and send it to
AMSAT.

Ano ther interesting note is that '
the FCC has approved the waiv ers sen t
to them by AMSAT. Tha t is, in
add it ion to o ther allowances, novices
and technician class licensees can
opera te through the two-to-ten re­
peater on board A-Q-C. This will all ow
a lot of newcomers to the field to
partic ipate in th is exciting project .

Please send questions. comments,
e tc . as I would like to know how this
column is being received .

WB8LBP
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The Golden Jubilee Hamfest of the
Northern Alberta Radio Club is all set
for the 16th and 17th of September
1972. The even t will take place in the
Sil ver S lipp e r Saloon o n the
Edmo nton Exhibition grounds. Pre­
regis trat ion. at $9 .00 per person will
be accepte d until August 15th. Regu­
lar regis tration . which will begin at the
Hamfest site on the evening of Friday.
September 15 will be at the rate of
$ 10.00 per person . Children 's admis­
sion to the Sunday mo rning brea kfast
in the park will be S1.00 per child .

All those a ttending will have a
chance at valuable prizes. Also ,
there 'll be- technical and social even ts,
bunny hun ts, and o ther technica l con­
tests, a banquet and a casino in the
saloon.

Bring along the kiddies and the
XYL You can park your trailer right
nearby if you wish . There 'll be specia l
events and prizes fo r the ladies.

Listen on 80, 40. 20, 15 , and 10,
and on 2 me ters for VA6 NC, t he
special Hamfest sta tion. We ' ll have
special QS Ls fo r all con tacts.

•••
The Peoria Area Amateur Rad io

Club , Inc. will hold its 15th an nual
Hamfest Sunday , September 17, 1972
at Exposition Ga rdens (same place as
last year) , located on the north west
edge of Peoria , IL. Lunch will be
available. There will be plenty o f
activities for the en tire family , begin­
ning with the campsite opening the
preceding eve ning and the 'banquet
Saturday , Sept . 16 a t V Junction,
$5 .50 per person. Door prizes for men
and women, cocktail hour 5:30 to
6 :30, dinner 6 :40. Two motels with-•••
in walking dista nce . Free coffee and
donuts fro m 9 :00 to 9 :3 0 AM COT .

Free swap section. parking, 'con­
tests, cartoons fo r kiddies and of
course the man y eyeball QSO's. Ad­
vance registration 5 1.50, at gate
$2.00. For fu rther de tails and advance
registra tion for banque t or Hamfest
t ickets write Wende ll McWilliams,
WN9DVJ,Box I , Rome, IL6 1562.

• • •
VK/ZL OCEANIA UX CONTEST 1972

WIA and NZART invite all ama­
teurs to participa te in the 1972
VK/Z L/O DX Contest . The usual con­
test ru les apply, while the followi ng is

B

a summary of the important facts,
condensed to aid publicity .

I . When - Phone : 24 hours fro m
IOOOgmt Satu rday 7 Octo ber to
IOOOgmt Sunday 8 October.

2. CW: 24 hours from 100000t
Saturday 14 October to 100000t
Sunday 15 October.

3. Scoring: For Oceania Sta tions
o ther than VK/ZL: 2 points for each
qso on a specific band with VK/ZL; I
point for each qso on a specific band
with the rest of the world . For Rest of
World other than VK/ZL: 2 points for
each qso on a speci fic band with
VK/ZL; I point for each qso on a
specific band with Oceania stations
o ther than VK/ZL.

4 . Final Score: is derived by multi­
plying to tal qso points by the sum o f
VK/ZL ca ll areas worked on all bands.
(The same VK/ZL ca ll area worked on
different bands counts as a separa te
mult).

5. Serial Numbers: Will consist of
five or six figures made up of the
RS(T) report plus three figures which
should co mme nce with 00 I and in­
crease by one for each successive q so
- 002 , 003 , etc .

6. Logs : (a) Must show in this
order: Date, time in GMT; call sign o f
stat ion contacted; band ; serial nu mber
sen t ; se ria l received. Underline each
new VK/ZL call area contacted and
make separa te log for each band used.
(b) Summary shee t to show call sign ;
name and address (use block letters
please) ; detail s of equipment used ;
and for Each Band , qso points for that
band and VK/ZL call areas worked on
that band . " All Band" sco re will be
total qso poin ts multiplied by sum of
VK/ZL ca ll areas on all bands while
" Single Band" scores will be that
band 's qso points multiplied by
VK/ZL call areas worked on that
band . • "Sign a declara tion that a ll
rules and regulations have been ob­
served .

7 . The usual attractive cert ificates
will be awarded to each country (Call
Area in W/K, JA/JH etc .) on the
following basis: (a) Top Scorer using
" all bands" (b) Separate awards for
phone and CW and (c) Other certi­
fica tes will be awarded (e .g. 2nd /3rd
and separa te bands awards depending
on cond itions and activity).

listeners ' Section to count fo r
points, a VK or ZL sta tion ONLY
must be heard in a qso and the
following details noted in the log ­
date , time in gmt, call o f the ZL or
VK station heard , call sign of the
stat ion he is working, RS(T) of the
VK/ZL sta tion heard, seri al number
sen t by the VK/ZL sta tion heard ,
band , po in ts. Scoring is on the same
basis as for the transmitting section
and the summary sheet should be
simi larly set ou t.

All logs should be posted to reach:
NZART CONTEST MANAGER, Box
489. Wellington. N.Z . o r NZART
CO NTEST MANAGER, 152 Lytton
Rd . Gisborne , N.Z . before 25 January
1973.

• • •
VE2CWR amateur station exhibi­

tion at Fairview Shopping Plaza, off
Trans Canada Highway , Exit 33,
Montreal, Canada - August 3 1 to Sep­
tember 9. Active stations on 80, 20
CW & SSB and 2m FM ( 146.94 and
area repeaters) many displays - an­
tique radios. VHF equipment, ·SSTV,
e tc . Special QSL in formation
V E 2CWR, 108 F lo rida Drive ,
Beaconsfield 880, Quebec, Canada.

• •••

The ILLINOIS REPEATER COUN­
CIL proudly announces its birth .
Your Repeater Organization is needed
to help us grow. Tell your President,
or Trustee to con tac t: Ray Thill
WA 9EXP, P.O. Box 455, Arlington
Height s , IL 60006, o r c a ll:
3 12-253·2058. The IRC is curren tly
comp osed of member repeater and
remote base organiza tions represent­
ing ove r fiftee n hund red F~.f'ers . Mem­
bership is open to any such organiza­
tion operating in the sta te . The next
meeting will be August 17,1 972. Ca ll
o r write for details.

• • •
KENTUCKY HAMFEST. The

Greater Louisville Hamfest will be
held August 27 , 8 AM to 5 PM at Pine
Grove , Otter Creek Park , S.R. 1638
off U.S. 3 1W near Fort Kn ox. Regis­
tration is 5 1.00 , Fleamarket, S1.00,
Door Prizes, Food , Picnic Tables, Auc­
tion, Ladies Program. Contact : Guy
Partridge, K4KZH. 8276 Walker Rd .
Louisville KY 40258.

• • •
An Operating Achievement Award

Cer tifica te signed by Governor Daniel
1. Evans will be offered by the Puget
Sound Council o f Amateur Radio
Clubs for con tacts made during Wash­
ington State Amateur Rad io Week ,
September 9 th through 17th. For
fur ther in formation write to The
Puget Sound Council of Amateur
Radio Clu bs , 12306 80th Avenue ,
East Pu yallup, Washington, 9837 1.

• • •
18TH. ANNUAL VHF CONFER­

ENCE at Western Michigan University ,
Kalamazoo, Michigan will be held
October 21, 1972 (Saturday). Flea
market , speaker from AMSAT, e tc.
For full details write : VHF Confer­
ence, PO Box 934, Battle Creek,
Michigan 4901 6 .
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SUB-AUDIBLE TONE ENCODER

The Communications Specialists
continuous tone encoder is a wee one,
about 2W' long, 7/8" wide and l ~"

high. It uses the resonant reed made
by Motorola or Bramco to determine
the exact frequency. The oscillator
will o pera te over the range from 67 to
3000 Hz.

•
The unit pictured has a Motorola

4A reed plugged in , resulting in a
contin uous 141.3 Hz tone being gen­
erated. There are a few repeaters that
are turned on by this type o f tone
instead of the more ordinary carrie r
opera ted syste m. These are listed in
the Atlas with a "PL" or ··PL4A." If
you run up against a PL type o f
repeater without knowing it , frustra­
tion can set in rapidly. You can hear
fellows talking with each o ther over
the repeater even though you cannot
break through. These are in use by
some repeaters who wish to be more
exclu sive than others such as
WA2UZE on Long Island and
WA2UWR in New Je rsey . PL stands
for Private line, a Motorola patent
and trade marked term.

The above encoder costs $14.95
wired and tested from Communtca­
ttons Specialists. Box .15 3, Brea CA
92621. The reed is an extra SI7.50.
The connections are simple - 12 volts
and one audio wire . The unit is small
enough to fit inside of just about any
FM transceiver made.

SIMPSON MODEL B
FM TRANSCEIVfR

How about a 12 channel two meter
FM transceiver with a full 25 watts
output? The Simpson Model B has
been getting rave notices in the VHF
marine field , but has not been formal­
Iy introduced to the ama teur market
yet.

The Model B Simpson uses the
same boards as the well known ModeJ
A - and beauties they are , too - plus
a 25 watt transistor power amplifier.
No tube here, this is all solid state
power. The receiver output goes into a
front speaker with two full watts of
audio power so you can tum up the
volume control and hear this speaker
clearly and without distortion even in
a tractor. It 's designed to be heard
over the roar of a boat engine. The
front speaker is a great advantage as
the sound from the big oval speaker
comes straight out at you, not via the
floor of the car or from under the
dashboard .

In the low power position the rig
puts ou t one watt - which is handy
now and then . The 25 watts will help
your signal to go over hills, around
buildings, and generally get into the
repeater a whole lot more than the
lower powered transceivers wil l.

The instruction manual is a marvel
of clarity - comp lete with blown up
layouts of the circuit boards which
show the profusion o f test points and
clue you into the schema tic' diagram.
This manual is put together for a
technician, not an ap pliance opera tor.

The price for this gem - about
$300 - how can they do it? By selling
direct and cutting down the normal
markup su bstan tially.

Note that they have not skimped in
the area that several manufacturers
have: trimmers for the receiver. The
fact is that most crystals will not hit
the receive frequency exactly and if
your receiver is at all sharp the
chances are very good that you will be
listening off to one side of the re­
peater. This rig h as trimming capaci­
tors on both the transmi t and re­
ceiver crystals '":"" and not those inex­
pensive compression types either,
these are miniature (and expensive) air
padders! Each one has a plastic shield
so you won't bend it when you stab it
with a screw driver and miss the first
time or two. This is just typical of the
attention that Simpson has lavished
on this rig.

The amateur who has any enthusi­
asm for getting into a rig "and modi­
fying it can have a ball with the Model
B. With a little prodding it might be
possible to buy an extra o scilla tor
board from Simpson which provides a
second set of twelve push buttons.
11tis can be mounted immediately
under the present board, giving you a
24 channel transceiver. At least one
such modification has been made, so
this is not pure conjecture .

The enterprising ama teur interested
in whomping up a repeater could do a
lot worse than start with the Model B.
Indeed, one commercial finn has done
exactly that. though they apparently
have run into some difficulties doing

- .. --

this in production quantities, judging
from the complaints. Nevertheless, the
B boards are suitable for· such a
modification, the transmitter being on
one side o f a completely shielded box
and the receiver on the other. Even
the little 25 watt amplifier is in its
own box. connected by coax cable,
complete with a plug in the cable .

It is unlikely that any article sub­
mitted to 73 on modifying the ModeJ
B (or, indeed , the Model A, which is
very similar to the B, but runs a mere
ten watts) for repeater use would be
given short shrift. Simpson .Btect­
rontcs, lnc., 2295 NW 14th St.• Miami
FL 33/25.

GENAVE 2m FM TRANSCEIVER

The General Aviation GRX~2 FM
transceiver will have some of the other
manufacturers getting a little on edge.
Here is a ten channel push button rig
that is solid state and has a full 30
watts outpu t!

The size is sma ll - onJy 2Jh x 6Jh x
10" deep . It should fit just about
anywhere in the car - and that 30
watts should get the user into the
repeater, even if the repeater has a
bigger mo uth than ears - which many
have.

The layout is clean. The bo ttom is
wave soldered so there is little chance
that parts are going to be cold sol­
dered or break loose. The trimming
capaci tors are right ou t there in the
open where you can get at them easily
to tweak onto ch annel. The high-low­
o ff power switch is a nice deal in that
you don't have to lose your volume
setting every time you tum off the rig.
It gets to be a bother to have to tum
off the squelch and adjust the volume
every time you tum on a rig . Hooray
for a separate power swit ch . The low
power position is handy for saving
your car battery or for use if you
decide to ma ke a shoulder portable
out of this unit with a few recharge­
able nicads.

The mike plugs into the side of the
rig, which many seem to prefer now
to front jacks. It does keep it out of
the way. This rig is so clean inside that
even a rank amateur (pardon the
term) would have no problem in
moving the mike jack to the back of
the rig, if he wanted. The chap who
likes to fool around and add things­
will have a ball with this trans­
ceiver - for despite its small size ,
there is all sorts of room inside to
play

The loudspeaker is immense for a
wee transceiver, four inches in dia­
me ter, and the audio power is there to
push it - 1.5 watts! They don't have a
jack to feed this to the car radio
speaker , but it shouldn't take you ten
minutes to put one in. There is plenty
of room on the back of the rig to drill

(Cbnrtnued on page 106)
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Louis Hutt on K7YZZ
12235 S.E. 62nd Street
Bellevue WA 98006
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onstruction 0 a

Pl I amera
Introduction

T he use of fast scan vidicons in slow scan
TV cameras was described by Taggart in

QS T fo r December, 1968 and by Hulton in
73 Magazine for February, 1969. Several
amateurs have experi mented with fast scan
vidicons in SSTV camera circuits but the
overall results have not heen as good as
ex pec ted. The problem is one o f dark
cur rent, i.e. the inability of the vidicon's
target to discharge properly when scanned at
slo w rates causing a picture to be gray and
white, not black and white . The resulting
pictures do not have the full range o f gray
scales as those genera ted with a flying spot
scanner o r a 7290 vidicon slow scan TV
camera . The only sucessful use of a fast scan
vidicon in the slow scan mode has been in
the sa mpler type of opera tion as described
by Stone in /lam Radio fo r July , 1971 , o r
by Miller in CQ fo r August, 1969.

A new ca mera tuhe su ita ble for use in
amateur SSTV cameras has appeared on the
scene and is called a l'lumbicon " . This tube

1. Plum bicon is a registered trademark of the North
American Phillips Company .

10

,

was developed in Europe by The Phillips
Company and is used in many colo r TV
cameras in this country . The first use o f this
tube in a SSTV camera known to me is by
Art Backman SM\lBUO and was briefly
described in A TA Int ernational for May
1969. Bob Taylor W4YIIC was able to
acquire several of these tubes and I , along
with several o ther SSTV experimente rs, have
been building cameras using the Plumbicon.
The camera described in this article is the
results of experiments carried on by Bill
Briles W7ABW and me . The pictures pro­
duced by this camera are o f the same quality
as that produced by a 7290 vidicon equip­
ped SSTV camera . The const ruc t ion is very
straigh tfo rward and the adjust ment is no
more critical than for any vidicon equipped
camera .

How It Works

In the came ra block diagram, the vertical
oscillator and amplifier is used to generate a
sweep voltage at 1{8 liz to deflect the
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Fig. 1. Block diagram .

elect ro n beam in the Plumbicon vert ica lly.
The ho rizo n tal oscilla to r wh ich is sy nc h ro­
nized to t he 60 Hz power line is amp lified in
the horizontal a mp lifier and is used to
deflect the electro n beam in the horizon tal
direction at 15 Hz. This deflec t io n will
genera te a scanning ras te r o n the back side
o f the ca me ra tube target o f 200 line s in 8
seconds. The elec t ron beam is chopped at a
10 kHz rate by the sy nc key ed 10 kHz
oscillator.

The target voltage appearing a t the o ut­
put o f the Plumbicon is an ac signa l which is

amplified in a two stage amplifie r. The
o ut pu t o f the "video " am plifier is rectified
and the signa l is then amplified in a dc
am plifier whose response is con t rolled by a
Gamma co rrec tor. T his is done to correct
the response of the came ra tu be to that
more like the h uma n eye. (Simila r to the
sta ndard vid ico n resp o nse) . T he amp lified dc
signal is fed to the video /sy nc modulator
where the polarity of the video signal will
cause the subcarr ier oscilla tor to swing any­
where betwee n black ( 1500 Hz) and white
(2300 Hz) depending u pon the picture co n­
tent. Vertical a nd horizontal sy nc pulses are
sen t from the sweep oscilla tors to t he
video/sy nc modula tor which causes the sub­
ca rr ier oscilla to r to swing do wn to 1200 Hz
d uring the presence o f eit her a vert ical o r
horizo ntal sy nc pulse . T he sq uare wave
o utpu t o f the su bcarr ier oscilla tor (a free
running rnult ivibrator) is fi ltered in t he
o u tpu t and the SSTV aud io signal is no w
rea dy fo r transmitting o ver the air o n a SSB
transmitte r, mo nitoring, o r recording on a
tape recorder .

Construction

T he 'ca mera shown in the photo graphs is
the second versio n co nst ruc te d. T he first
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Fig. 2. Sch ematic (Part 1).
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model had an integral power supply. but it
gave nothing but trouble from its strong
magnetic field. Extensive shielding of the
transformer compartment with conetic
material failed to reduce the interference to
an acceptable level. The Plumbicon is very
susceptible to stray magnetic fields which
show up in the monitor as vertical stripes.
The power supply was moved to a separate
chassis and the camera rebuilt. It then
produced excellent hum-free pictures. The
camera electronics assem bly is 3~" wide by
7'h" high by 9* " deep . The power supply is
built on a plastic instrument case 33

" " wide
by 2" 'high by 6Y.' deep. Power from the

(
-~••

unit to the camera head is provided by a
multi-wide cable and a Jones plug at the
camera head rear panel.

The electronics for the camera was as­
sembled on perfboards using push pins. The
10kHz chopper oscillator and video ampli­
fier should be assembled in shielded boxes as
shown in the photographs. The boxes were
made from galvanized tin and are 3%" wide
by 4Y." deep by Iv." high for the video
amplifier, and I y''' wide by 4Y." deep by
1y''' high for the 10 kHz chopper oscillator
box . The I0 kHz chopper oscillator, the
video amplifier, the de amplifier and gamma
corrector, the subcarrier oscillator, the video
and sync modulator, and the SSTV audio
output stage are mounted on one side of the
camera. On the other side of the unit, the
circuit board containing the 60 Hz line sync,
vertical and horizontal sweep oscillators and
amplifiers, the magnetic and electrostatic
focus circuit are mounted .

Sockets for Plumbicons are usually diffi­
cult to locate, so one was easily made from
an old octal socket , by drilling out the
center to pass the glass seal on the base of
the camera tube and also , drilling out one of
the socket pins for the alignment pin .

VIOEO
GAIN'"

ELECTROSTATIC
FOCUS I6Q V...

Z254Z390 1< 5001<

r a

6 3VAC

'=' 5001<
BE AM AOJ

Al l RESISTORS ARE 1/2 WATT
UNLESS SPECIFIED OTHERWISE

TO SYNC
CI RCUI To

Fig. 3. Schematic (Part 2).
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number 32 wire. The de resistance was
around 400 plus 50 or minus 100 ohms.

Due to the lower vertical and h orizontal
sweep frequencies used in SSTV, the deflec­
tion coils will contain more turns o f wire
than those used in fast scan TV. The
deflection coil window fo rm was l ~" by
3/4 " by .05 0" thick . Each vertical coil has
approximately 620 turns of #36 wire . Each
horizontal coil has approximately 800 turns
of # 36 wire . The series dc resistance of the
two vertical deflection coils is 320 plus or
minus 20 oh ms and the resistance o f the two
horizontal coils in series is 220 plus or minus
20 oh ms. The important thing is that ea ch
pair of coils be matched in individual resis­
ta nce (same number of turn s) or you will
have unequal deflection in that particular
plane . The Plumbicon is a bit larger in both
diameter and length than the standard vidi­
con and will require a deflection coil form
with an inside diameter of approximately
1\4". Such a form may be fo und inside a box
of plasti c sandwich bags, and should be cut
to a length of around 5 in ches. Install the
Faraday shie ld, and deflection coils on the
fo rm as per the procedures in the A T V

200pF

TV·27
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Fig. 4. Schematic (Part 3).
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The Plumbicon deflection yoke and focus
coil were handmade, as there are no kits for
this type of assembly. Information on the
techniques of making camera tube deflection
compo nents may be found in A TV A n tholo­
gy available from 73 Magazine. The focus coil
form was made from a cardboard mailing
tube 4~" long with an inside diameter o f 2" .
The focu s coil plywood end bells are 3-1/8 "
by 3-1 /8 " by 1/4" thick , and are glued over
the ends of the cardboard tube making the
coil winding area 3%" long. This form was
wound with approxima tely 5000 turns of

Plumbicon camera wHh video amplifier and 10kHz
chopper oscillator exposed.
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the Black Level Control back to a pa in t
where the SSTV audio output is 1500 Hz.

Turn off the power now, and insta ll the
socket on the camera tube . The following
table is a list of the control settings and
voltages at critical points as fo und in the
K7YZZ SSTV camera. They will provide the
builder with a good starting pain t when
beginning final tests and adjustments .

Beam -4 1.5V
Target + 15V
Electrostatic Focus +62V
Magnetic Focus +5.3V
Black Level -.40V
White Cla mp +4.8V
Black Clamp +3 .8V
Syn c Freq +3.0V
It should be noted Ihat there is inter­

action betwee n the optical focus, electro­
static focus, and magnetic focus in the
process of getting the sharpest and best
quality picture from the camera. For por­
trait work I use a black clo th background
and a couple of Sylvania Soft White 40 watt
bulbs in reflectors to illuminate the subject.
The Soft White light seems to have the best
output for the Plumbicon tube. I spen t
around two weeks experimenting wit h the
controls and lighting, lea rning ho w each o ne
affected the camera operation. The thing
with slo w scan cameras is to not get in a
hurry but ta ke your lime and the end results
will be very gratifying .

I wish to thank Bob Taylo r W4YHC and
Bill Briles W7ABW for their help during the
construction and testing of this came ra .

...K7YZZ

Anthology . Watch out when you phase those
coils as I connected my vertical coils out of
phase and had no vertical deflection when
the camera was first tested. (l had built over
a half dozen of these vidicon deflection
assemblies and became over- confident!)

The lens o f this camera was salvaged from
a surplus gun camera. It is of 25 mm FL and
required a spacer of about 3/8" between the
front of the focus co il assembly and the
back of the front panel. The exact spacer
required fo r each camera will depend upon
the lens used and its focal length.

Camera Adjustment '

It is a good id ea to check out the various
circuits of the camera before plugging in the
camera tube. Using a de oscilloscope. check
for proper wave forms and voltages at the
junction of the tw o resistors in the collec­
tor of Q-2. This is to confirm that the 60
Hz lock-in pulses are being generated . Ob­
serve the output of Q-4 and adjust the
Horizontal Frequency Control to 15 Hz.
While monitoring the output of Q-6 , adjust
the Vertical Frequency Control t o one pulse
every 8 seconds. I use a stop watch to check
the timing of the vertical oscillator. Now
move over to the output o f the horizontal
sweep amplifier and set the Horizontal Size
and Centering Controls to obtain the deflec­
tion voltage and wave shape as shown on the
diagram. Repeat the same procedure for the
outpu t of the vertical amplifier.

Check the output of the 10 kHz chopper
oscillator by monito ring the outpu t at the
emitter of Q-IO, or pin 5 o f the camera tube
socket. To adjust the subcarrier for proper
operation, connect a jumper between the
collector and emitter of the sy nc modulator
Q-14 and adjust the Sync Frequency Control
for 1200 Hz as monitored at the SSTV audio
output connector. Remove the jumper and
adjust the White Clamp Control so that the
wiper is at the 15 volt end. Remove the de
amplifier OA-3 and adjust the Black Clamp
Contro l for 1500 Hz as monitored at the
SSTV audio o ut put connector. Reinstall
OA-3 and adjust the Black Level Control to
about 2/3 of its contro l ro ta tion toward the
minus I S volt end. Now adjust the White
Clamp Control for 2300 Hz as monitored at
the SSTV audio output connecto r. Adjust

14 73 MAGA ZINE
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Ernest P. Manly W7LHL
429 10 th A venue
Kirkland WA 98033

T hiS system uses a hete rodyning a nd
in tergra tio n p rocess to display the erro r

between WWVB at 60 k Hz received frequen­
cy and a local frequency sta ndard o n a linear
phase versus time plot. Before desc ribing the
theory of the system there were certain
design criteria requ irements .

I . Low cost ($50) exclusive o f record ing
sys tem.

2 . Stra ightfo rward const ruc tio n and no
critical circ uit adjust ments.

3 . Reso lu tio n to I pa rt in 10 ' 0

4 . All so lid sta te using readily ava ila ble
RT L rc devices.

Introduction

Many fre quency cont rol system applica­
tions dictat e the use o f secondary frequency
sta ndards sharacte rized by frac tio nal fre­
que ncy stability better than a few parts in
108

. Inst ru me nta t ion packages which em­
ploy interna l secondary frequen cy standards
include digit al counters , freq uency sy nthe­
sizers and co m mu nicati on equipme nt. Lo w
cost freq uency standards and most instru­
ment packages employ a q uartz-cry stal con­
trolled oscillator having stabili ties better
than a fe w parts in 10 8

•

All seco ndary freq uency standards ex­
hib it freque ncy d rift charac teristics which,
over a period of ti me, result in cumulative
freque ncy erro rs. The term "aging ra te" is
used to describe the time rate of change o f
the oscillator frequency . For quartz-crystal
standards the aging rate itself is a variable

16

which tends to decrease in magnit ude with
time ( when the oscillator is o pera te d con­
t inuously wit hou t interuption o f power).
Practical means fo r calibrating secondary
frequency control devices against reliable
sources of known freque ncy (primary
standards) are req uired in order to maintain
reasonable limits of ou tpu t freque ncy un­
certainty.

HF and LF Propagation

The hf transmissions from the National
Bureau o f Sta ndards (N BS) sta tions WWV
and WWVH are radiated at precisely kno wn
frequencies : ho wever, due to t he relative
instabil ity o f hf propagation , variations of a
millisecond or more in path delay are experi­
enced . Changes in path delay in tum cause
apparent received carrier freq uency flu ctu a­
tions. These effects cause measuremen ts of
the hf carrier frequency, or of the time-tick
modulation period , to -beco rne very time
consuming. Resolution of a part in 109

requires about two weeks.
The If t ransmissions fro m NBS station

WWVB at 60 kHz are far more stable
because the signal is propagated as if it were
in a waveguide (i.e , the su rface of the earth
and the lo wer regio ns of the ionosphere
forming the wave guid e). Since the ionos­
phere acts as a boundary rather than as a
direct refl ector, its varia tions have a mu ch
reduced influence. Varia t io ns in propagation
co nditions due to the io nosphere d o , how­
ever, exist and techniques are available for
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Fig. 1. Chart recordings.

60 sec 60 min- ---
MI N IIR

=86,400 ,000 ,000
OR 86 ,000 X 10·
OR 8 ,640 X 10 7

R 864 X 10"
OR 86 .4 X 10'
OR 8.64 X 10. 0

working around them. Factors affec ti ng path
phase velocity include ionospheric condi­
tions (diurnal. shift-phase shifts occurring a t
sunrise and sunset), ground conduc t ivi ty ,
and surface roughness. Since the phase veloc­
ity of long range If signals depends to an
extent upon the effect ive height of the
ionsphere, sudden atmo spheri c disturbances
such as those occurring during solar flare
events will cuase sudden phase anomalies.
Diurnal phase shifts and o the r anomalies are
not a serious problem provided the user is
aware of them. Resolution o f part in 10 1 0

requires less than a day using If frequency
transfer techniques.

Frequency

Frequency tolera nces are normally ex­
pressed in so me part in IOths. The foll owing
exa mple sho ws the relationship between
parts in I Oths and cycles per second.

Tot al usee per day = L OOQ,OOOu see
SEC

24 hrs
DAY

usee per day
usee per day
usee per day
usee per day
usee per day
usee per day
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In freq uen cy compa riso n the follo wing
term is used .
8 .64 psec = I PAR T IN 10' 0 per day
J7.28 psec =2 PARTS IN 10 '0 per day
86 .4 usee = I PART in 10' 0 per day

As an exam ple co nsider a I MH z oscil­
lator which has drifted 6 parts in 10 1 0

during a 24 hour period. This represents a
total of 5 1.84 usee : Average freque ncy of
the oscilla tor during the measu rement period
IS:

Fav = Fnom I + " I'l l' Where Fav ­
average freq uency

Fnom = nomin al oscilla tor frequency
.6.F/F = average frequen cy error parts In

l a ths
Fav = 10· (I + 6/10' 0)

= 1,000 ,000 .006 Hz
Ind eed a small error.

Chart Recorder

The If Phase Compara tor plo ts the phase
difference of a local frequency standard vs.
that of the received carrier by means of the
Rustrak strip cha rt recorder. Full sca le chart
width is 16 2/3 usee phase difference. If
rad io propagation phenomena were pe rfec tly
stable, (no noise o r o ther erro r causing
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factors) and the local standard is in exact
agree ment with WWVB at 60 kHz. the chart
trace resembles a continuous st raigh t line . If
the standards are not o perat ing on exactly
the same freq uency scale , then the phase of
one relative to the o the r will change wit h
time , thus the chart t race will be a saw-too th
wave shape if the dr ift is more than 16 2/3
usee .

Referrin g to Fig. I a ty pical cha rt
recording, the stee p phase shifts at 5 AM and
8 PM are associated wit h differences in
daytime and nigh tt ime propagation charac­
te ristics. Also, grea te r phase noise is ob­
served at night due to spheric activity. These
fac tors make it advisable to perform calibra­
tion on the basis of daytime data taken
either during o ne day , o r taken at t he same
ti me on several co nsecutive days. In the
fo llowing example, we are using data taken
at II AM to 5 PM, for six consecutive hours.
At I I AM the chart read 5 usee and at 5 PM
13.5 usee , Total d rift of the standard is 13 .5
- 5 = 8.5 usec . To use this data en ter the
cha rts of Fig. 2 vertically from the bottom
(microseconds) to where the line inte rsects
wit h the slanting 6 hours line. Then project
horizontally to the left from the interse ction
and read frac tiona l frequency error. In this

I! II

"..
• •, t•• • •

It r

0 .3 1 3 '0 3 0 100 3 0 0 1000 10,000

A cc umu lated Time E rror in Micro seconds

Fig. 2. Accumulated tim e error vs. fractional frequency error.
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Go anyplace
Do anything.

27 A Never a crystal
To purchase

$ 4 " 9 95 Complete w ith Noise Cancelling

., • M icrophone and Ant itheft Mobile Mount

2 METER FM TRANSCEIVER
WITH CRYSTIPLEXER

FREQUENCY CONTROL
Only the FM-27A offers the 2 Meter FM'er the complete freedom of
frequency-receive and transmit-with accuracy and stability comparable
with conventional crystal control.

In addition-the FM-27A provides the hottest performing receiver and most
conservatively rated 25 watt transmitter on the market.

See your Clegg Dealer today or write or phone our factory for detailed data
sheet on the fabulous FM-27A.

,;;2MS-?:.. AkhAt DIVISION
INIElUIAIIONAI .c.,!E:!t!t-
~ 3050 Hempland Road'......"..

Lancaster, Pennsyl vania 17601

Tel : (7 17 )2 9 9 - 3 6 7 1 • Telex 84-8438
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INPUT FROM
100KH z STANDA

PRE -AM P
2
HfP 802

6 0K HZ
COOP

}-
RF AM P RF AMP MIXER 10KHz SCHMI T T

2NI613 2NI613 2NI613 FILTER TRIGGER
MC7 14 G

10KH z
50 KH z

SQUARER ';"2 BISTABLE S WITCH RUSTRAI<

'0 MC114 G MC726 G FLIP-FL.IP AMP RECORDER
MC7 2 6 G 21\11613

50 KH z
16 2I3 ,.5E(

FULL SCALE

BUFFE R ';' $ 10KH z

Me 100G 3 IVIC1 23 'S

Fig. 3. Block dieqrem.

case the oscilla to r drifted 4 parts in 10 1 0

Gaps in the t race are caused hy o nce-an­
hour 4 5 degree phase sh ifts introd uced in to
WWVB carrier fo r iden tifica tion purpo ses .
These gaps begin ten minutes after the hour
and end fifteen minutes a fte r the hour. If
dayli ght fadi ng should occu r, it is a certa in
indication that ionosph ere disturbances are
taking place and a re likely to be accom­
parried hy appa ren t received phase instabili­
ti es.

WW VB Signal

Code in fo rma tion is a lso transmitt ed
a lo ng wit h the conti nuous carrier. T ime code
information is present ed by mean s o f a
level-shift ca rrier code. The time signa ls a re
indica ted by 60 dro ps in the power level per
minute , o ne mark ing each second an d the
a mo un t of each d rop is 10 dB . Also WWVB
is o ff the air every o ther Tuesday during the
daytime for maintenance .

Since this fr equency comparato r would
ope rate best from a stead y 60 kHz carrier ,
the 10 dB d rop in ca rrier level d ocs, unfor­
tunatel y . affect the q uality of the record er
trace when approaching e ither side of the
chart.

Theory of Operation

Refer to the block diagram and the
schematics for the following description
(Fig. 3, 5 a nd 6).

20

The lo op antenna is a balance unshielded
ty pe . wound with plastic covere d wire o n a
woode d fra me. T wo square lo ops three and
six feet o n a side with 30 and 24 turns
respectivel y were const ruc ted and t ried with
satisfactory pe rfo rma nces. The larger lo op
did furn ish a grea ter signal level to the
rece iver.

The pre-amp is followed by two rf stages
an d a linear mixer. An rf gain con tro l R2 is
used to con trol the ga in of the two rf s tages.
The background n oise level at If is quite high
due to a tmosp heric noise , lightning st ro kes
and man-made no ise . For th is reason the
syste m should include a noise suppresso r and
a very narrow band width fill er in o rder to
ma ximi ze the signal-to-noise ratio . A pair o f
silicon d iodes, connected bac k to back to
the base of the linea r mixer makes an
effe ctive noise su ppressor and clip ping level
is co ntro lled by the rf gain con tro l.

A 10 kHz filt er fo llows the mixer. The
o ne shown using the cu p cores has a band­
width of 100 Hz . Several filter con figura­
tions were tried including a Q multiplier.
Cores sa lvaged from 88 mhy coils u sed for
RTTY gave a 200 Hz bandwidth. A more
o pt imu m bandwidth would be approxi­
matel y o ne Hz.

The pre-amp . two rf stages and mi xer a re
the o nly linear stages used in the receiv er.
The rest o f the stages are either sa tu ra ted or
turned off. This is o ne panel cont ro l and two
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T he 2 K ULT R A ••• the ul tl­
mete! A miniatu r e power­
house o f R.F . energy. The
Ul t ra loafs alon g at full legal •
powe r .•. q u i et and cool ,
I ts signal II c tean, clear end •
stron g .
Th e 2K U L T R A •••$845 .
Henrv R ed ia also f eaturel a lin e of l uperblv eng ineered
and const ruc t ed h igh power lin ear ampliflerl for com­
m e rcial and mi litarv operat ion. Please write or call.
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relay . 0 Double rugged band
change switch with 20 amp contacts
and solid straight-through mechanl­
cal li nkage. 0 Heavy duty bronze
gear drive for resonance and load
condensers. 0 Conservative, heavy·
duty 2800 volt DC supply. Resonant
choke input filter, Solid state recti­
fiers. Instantaneous start-stop. 0
Ult imate simplicity •• . no screen

supply . . . no bias supply. 0 Maximum legal input all
modes: 2 KW PEP sse. 1 KW CW·AM ·FSK 0 A long life 50
amp mercury power relay. Feed around antenna relay.
When the power switch is off the exciter feeds around to
the antenna. DC relay system for hum-free positive opere ­
tloo. 0 All aluminum cabinet. 0 Doubte RF shielding. 0
FLOOR CONSOLE 2K·4 $795.00
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e
Th, Best!!! No matter how you 'val. BEST
uate it ... the 2K·4 linear amplifier
is the best It offers engineering,
construction and features second to
none, and at a price that makes it
the best amplifier va lue ever offered
to the amateur. The 2K·4 is con­
structed with a ruggedness guaran­
teed to provide a long life of reliable
service. Its heavy duty components
allow the 2K-4 to loaf along even at full legal power. If
you want to put that strong clear signal on the air that
you've heard from other 2K users, now is the lime.
Move up to the best! Two rugged Eimac 3·500Z
grounded grid triodes . . . 1000 watts of plate dissipat ion .
o Pi-l plate circuit with silver plated tank coil. 0 Reso­
nant cathode-ui 'I nput circui t for finest l inearity. for maxi­
mum drive. Plug-in design permits operation from 3.5 to
30 megacycles. 0 New high efficjency toroidal fila ment
choke. 0 Built -in SWR bridge and relative RF output

HaRI/Radio
11240 W. Olympic Blvd.. Los Angeles. Ca lif. 90064 2 131477-670 1
931 N. Euclid. Anaheim, Ca lif. 92601 71 4 1772-9200
Butler, Missouri 64730 8 161679-31 27 L':'::;;::::":::":::":':'::C="'-'::::;;::::":::":::":':':::'::':'::':'::::":::"::'::"-_"
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trimmer controls located on the chassis.
Local oscillator injection to the mixer is

derived from the 100 kHz frequency stan­
dard . A dual RTL IC gate co nve rts the 100
kH z waveform to a fast-fall time square wave
to act as a clock pulse fo r the divide-by-two
RTL flip-flop. CR I is to protect the IC fro m
negat ive-going inputs. One o f the two 50
kllz outputs from this flip -flop drives a 50
kHz tuned circuit to change the square wave
to a sine wave for the mixer. The o ther
output is fed into a divid e by five circuit
which generates a 10 kH z output.

The out pu t from the 10 kH z filter drives
a dual gate lC that function s like a low­
hy st erics Schmitt trigger whose threshold
level is adjusted by R3. The Schmitt tr igger
dr ives o ne input of a MC726G flip-flop that
is used as a Bistable flip-fl op . The 10 kH z
output from the divide-by-5 circuitry drives
the ot her input to the Bistable flip-fl op.

A Bistable flip-fl op has tw o stab le states
and is forced from one sta te to the o ther by
turn-off pulses received from WWVB or from
the local frequency standard at a 10 kHz
rate. When the tw o inputs are 180 degrees
out o f phase the integrated output current
would be 50 percent duty cycle. As the
phase changes between the tw o inputs, the
average current would change and this is the
purpose of the 2Nl6 13 transistor and asso­
ciated co mponents to integrate the Bistable

flip-fl op ou tput. A OlmA full scale , I inch
per hour Rustrak recorder is used to display
the integrated current.

Construction Hints

Only basic details and app roxima te
dimensions will be covered since the dia­
grams and pictures are self-explanatory . The
pre-amp is built on a 2 by 4-JA" one sided
copper-clad printed circuit board and housed
in a S hy 2· \(, ' Bud CU-2 104·A minihox.
The receiver used a 4-Yi by 9 -1/2" pri nted
circuit board. Scrub the foil side o f the
board with fine stee l wool, soap and water.
Rinse in clear water and dry . After the board
is completely dry, spray the foil side with
clear Krylon and the Krylon does not
interfere with soldering. Nearly all compon­
ents are mounted o n the copper fo il side of
the board . Transistor socke ts were used fo r
the 2N1613 transistors but the lead s on the
IC's were hent and soldered directly. USECO
type 1425 terminals were used to mount
components onto and fo r tie points. Coils
are mounted , using nylon screws and fiber
washers. Approximate parts layouts is shown
in Fig. 4.

Acquiring the required cores for the co ils
may be difficult because they are not
across-the-counter or mail order items . The
manufacturer usually has a $25 minimum
order charge . Therefore , most builders will
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'",

' "

'"

cr

o
'"

.0 3 3

H2V

".P'UT

3.6V

o
BOTTOM VIE W

Fig. 4. Componen ts lay-out.
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have to do a little scrounging among friends
or surplus stores to find suitable cores. The
three 60 kHz coils on the receiver board
have a Q of 70 and t he pre-amp output coil
has a Q of 200.

Other RTL fC's may be substituted for
the ones specified, such as the Fairchild 914
or Motorola MC724P for the MC714G gates
and Fairchild 923 or Motorola MC723P for
the MC72 3G fli p-flop.

Adjustment

A signal generator capable o f tuning to 60
kHz and an oscillosco pe is required. Connect
the scope to TPI and couple the generator

PARTS LIST
Cl , C4, C7, C14 - 115-550 J.1I1F Fedder Elmenco
304
C2, C3, C12 - 2000 J.1I1F Dipped silver mica
CG, Cll, C16 - l000J.1l1F Dipped silver mica
C6, C13 - 820 IJi.lF Dipped silver mica
CS, C24 - 0 .1 J.lF Centralab Type CK Ceramic
C I 5 . CI8- .033 J.lF 100 vo lt Mylar
C17. C19 - 1400-3055 J.lJ.lF Padder Elmenco 3 15
C20 - .0 1 J.lF Cent ralab T ype CK Cerami c
C21, C22 - 220 J.1IlF D ipped silver mica
C23 - 1000 J1F 6 volt Cornell-Dubil ier Type BBA

A2 - 10K Ohmite AS % watt potentiometer
A3 - 10K Bourn E-Z Trim Type 3067-5 15 turn
pote ntiometer
A4 - 5K Bourn E-Z Trim Type 3067-5 15 turn
potent iometer

L 1, L2, L3, L4 - 3 mhy Bifilar wound with No. 28
magnet wire approximately total 200 turns on
Arnold Engineering Co. toroidal cores 206068-2.
0 .0 . 0.8", 1.0.0.5" , Permeability 125. All input
and output links are 10 turns of insulated wire.
Each co il is C.T .

L5, L6 - 7.5 mhy wound with No. 26 magnet wire
approximately 140 turns on Indiana General Corp.
cup cores T C7-04-400. Each coil is C.T.

SWl - 2 poles 3 position rotary switch

CAl, CA4, CAS - I N 155 Germanium diode
C~2, CR3 - 1N660 silicon diode

Ql, Q3 - MC714G Motorola RTL IC
Q2, Q8 - MC726G Motorola ATL rc
Q4 - MC 700G Motorola ATL tc
Q5, Q5, Q6 - MC723G Motorola ATL IC

TA 1, TA 2, TA3, TR4 - 2N 1613 Transistors

AFCl - 10 mhy Ferrite core rf choke

24

Fig. 6. Preamp. C, C9 - 275-970 IJI.iF Elmenco
padder 306; C2, C3 - 0.0033 J.lF Mylar (2200 J.LJ.lF
for 6 ft loop); C4, CS, C8 - 1000 J.LJ.lF Dippled
Silver mica ; C6, CIO - 0 .1 J1F Centralab CK·I04 ;
C7 - 820 J.1IlF Dipped Silver mica; Ll - 3 mhy
C.T. Wound with No. 26 magnet wire approxi­
mately 85 turns on an Indiana General Corp. cup
core TC7-04400. Link is 3 turns of insulated wire;
RFCI - 10 mhy Ferrite core rf choke; TRl,
TR2 - Mo torola REP 802 transistors or RCA
3NJ 28.

to the loop antenna by wrapping a tum or
two of test lead around one side of the loop.
Peak the loop and the 4 60 kHz tuned
circuits to 60 kHz. Move the scope to the
mixer emitt er and peak the 50 kHz tuned
circuit. The 50 kHz signal should be adjusted
fo r approximately I VPP at the mixer
emitter (this is assuming that a 100 kH z
frequency standard is connected and the
flip-flop is putting out a 50 kH z square
wave). The input level o f Q I gate should not
exceed 4 VPP and may be adjusted by R I to
suit the 100 kHz frequen cy standard used by
the builder.

The 10 Hz circuits can be peaked up by
monitoring the Schmitt trigger input with a
scope when a 60 kHz signal is fed into the
receiver input. After this is accomplished
connect the scope to the Schmitt trigger
output and adjust R3 for a sy mmetrical
wave form (be sure to keep the generator 60
kHz output level low). Check the output of
the divide by circuit for a 10kHz output.
Switch Sw is used for calibrating the Rustrak
recorder when the switch is placed in posi­
tions 0 and 100. The recorders full scale
indication may be adjusted by R4 when the
switch is placed in the 100 position. There is
no adjustment for zero scale indication.
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U.S. Made
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Make ERICKSON your headquarters for all your FM needs . . .
SEND QSL FOR COMPLETE SPECIFICATIONS

ERICKSON COMMUNICATIONS
4653 N. Ravenswood Ave., Chicago, III. 60640 (312) 334·3200



Disconnect the gen erator and test lead from
the loop antenna. Connect the scope to the
mixer base and adjust the rf gain control R2
until cli pping o f the received 60 kHz signal
occurs.

Experience has indicated that best result s
are obtained when a minimum number of
manual correctio ns are mad e to the fre­
que ncy standard to bring it within tolerance .
It is desirable to o ver-compensate. rather
than set the standard exactly on frequ ency.
This results in the maximum time period
betwee n adjustment in order to maintain the
standard within speci fic tolerances.

Local Frequency Standard

The frequen cy comparato r requires 100
kHz from a local frequency standard with a
minimum o utpu t o f 4 VPP. Crystal cali­
brators similar to those used in communica­
tion receivers are not stable enough for use
in this system (the same is true' for most
crystals mounted in snap action type ovens).
A good freq uency standard employ a crystal
mounted in a proportional control ty pe
oven. Most crystals used in frequen cy stan­
dards are I , 2 .5 and 5 MlI z with appropriate
signal conditioners.

Performance

The performance o f the frequency com­
parator described in this paper meets all o f
the design criteria requirements. The sy stem
phase shift caused by a 20 dB drop in input
signal level is approxima tely 0 .33 usee, The
rf gain control will introduce approximately
1.6 usee phase sh ift over its full range but
this is a fixed shift. With a stable frequency
standard the system will phase track a part
in the 10. T here are limitations to this type
of frequency comparator (compared to a
comple x phase-locking type), but never the
less, t his system will o u t perform any hf
systems presently in use.

Two common questions have been asked
whenever I have demonstrated the 60 kHz
freq uency comparator receiver and these
are:

I . Wo uld there be an error in the com­
parato r measu rements as the 100 kHz stan­
dard is being divided down to 50 and 10
kH z.

26

2 . Where should the loop antenna be
located '!

Let 's assu me that a 100 kHz standard has
drifted 10 liz. A one Hz at 100 kHz is 10
usee long in ti me and 10Hz at 100 kHz
would be 100 usee . Dividing 100 kHz do wn
to 50 kHz would also divide the drift by two
but one Hz at 50 kHz is 20 usee long and 5
Hz at 50 kH z would be 100 usee: Thus by
dividing a freq uency it never changes the
error but o nly the number of cycles.

Referring to the block diagram (Fig. 3),
let us assu me that the 100 kHz standard d id
drift 10Hz high over a period of time. T he
output from the divide by two circuit will be
50 kHz plus 5 Hz. The 50 k Hz plus 5 Hz
does however mix with the received 60 kHz
signal to produce a 9 .995 k Hz and this signal
drives o ne input o f the bistable flip-flop .

The 50 kHz plus 5 Hz is further divided
by five to 10Hz plus I Hz and th is signal
drives the o ther input o f the bistable flip­
fl op. The bistable flip-flop counts a dif­
ference o f 6 Hz between the two input
signals. Since everything is in referen ce to
the 60 kHz signal (one Hz at 60 k Hz is
16-2{3 usec ) the 6 Hz in usee would be 6 x
16-2{3 usee = 100 usee and this ind ica tes
that the 100 kHz standard did drift 100
usee.

As with any antenna the loop should be
located clear o f all structures. etc. To avoid
regenerat ion , the loop should be at least 30
feet from Uie comparator receiver. The loop
should be pointed edge wise toward FI.
Collins. Colo.

With the 3 foo t loop located in the
basement the comparator did phase track
but the 60 kHz signal level was down. I
comproritised by installing the loo p in the
attic and th is also so lved the weather prob­
lem.

This project was for Area 5 MTS of the
Air Force MARS program for upda ting
methods of calibra ting freq uency standards.
The writer would like to express his ap­
preciat ion to Dick Bingham, W7WKR fo r his
assistance in the write up , Bob Ellis.
W7FNA{AF7FNA and Fred Reid J r.,
W7EJD{AF7EJD for their assistance in the
project.

. . .W7LHL
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Fig. 1. Cigar tube audio -rf generator.

Construction
An alu minum cigar tube sligh tly larger in

diameter than a penlight cell is used to
house the generator. The generator as
shown in Fig. 3 was fabricated on a small
piece of Vector-Board and wrapped with
electrical insulation tape. If more desirable

•
U 10-

enerator

•

1 na

William F. SpHchaJ, Jr. WA6QVQ
1160 Brace Avenue
San Jose, CA 951 25

M miniature audio-rf signal gene rator
(Fig. I ) for injecting signals in to audio

amplifiers or receivers can be co nstructed
with a do zen compone nts and contained in
an alumi nu m cigar tu be slightly large r than a
pen . The circuit will o pera te with almost any
pair of NPN o r PNP transist ors, whether
s i lico n and /or germanium, by merely
changing the battery polarit y for the type
transistors used . Surplus computer c ircuit
board s o r junked tran sistor radios can pro­
vide almost all the componen ts necessary to
construc t this simple genera to r.
CIRCUIT
Circuit

The gene ra tor. Fig . 2, is basically an
astable mu ltivibrator which oscillates at ap­
proximately 1000 Hz. The sharp edges of
the audio square wave signal are rich in
harmonics up to approxi mate ly 200 MH z.
and a single 1.5 volt penlight cell su pplies
the necessary power. Battery polarity for the
various types of sma ll signal PNP or NPN
transistors is as list ed in the tab le below :
Transistor Pair Type Battery Polarity
A. 2 NPN silicon As shown on diagram
B. 2 PNP silicon Reversed
C. 2 NPN germaniu m As shown on diagram
D. 2 PNP germanium Reversed
E.! NPN silicon and

I NPN germaniu m As shown on diagram
F.! PNP silicon and

1 PNP germaniu m Reversed
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layout.Component. Fig. 3
Operation

The signal generato r is o pera te d by
simply placing the po inted o u tpu t t ip o f the
generator o n the elec t ronics circu it to be
tested and depressing the push-button switch
on the o ther end. A wire lead may be
co nnected between the case o f th e alumi­
num cigar tube and gro u nd o f th e ci rc uit to
be te sted . Grounding may also be ac com­
plished by holding the signal gen erator with
one hand and touching grou nd o f the circ uit
being tested with the o ther hand . Signal
injection into rf ci rc ui ts may no t necessitate
the use of a grou nd ing circuit fro m the
generator to the rf circuit under test.

. ..WA6QVQ

ESI$TORS'
4W OR II2W

MINIATURE
PUSHBUT TON SWITCH
!'KlRMALLY OPEN

::r:

"*
•

Fig. 2. Not e All resistors- l4 or ~ watt.

, •
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.,. 4 .7 K4 700 '::" .ro.
'.' .I,,!'
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UTPUT"
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" ALL R
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- L TEXT) ~-

' 0

the generator may also be const ruc ted o n a
small prin te d ci rc uit bo ard o r sold ered to­
gether in a st ring arrangeme n t and wrapped
with insulating tape . A f'eed -thru insulator
with a small pointed tip is a ttached to one
end of the tube to inject the o u tp u t signal
into circuits under test. A small male pin
from a sc ra p ped co nnector co uld be so ld ered
onto the end of the fecd -thru insulator to
provide a longer extend ing o utp ut tip . Lay­
o ut o f the compo nen ts inside the aluminum
tu be is not crit ica l. A miniature pu sh-button
switch is located in the o ther end to ap ply
power to the mult ivibrato r.

HOW TO ORDER:
All th" p...mps on th", P"9" . r. a va ila ble only
from Vaneu-d La. For ' ece",," and con...t ·
...... st.l. model . input .nd output frl'quencilrs
end bandwlCllh wfter. a ppliUble. R......l In f .. ll.
indudong yin In if you ,"". 'n N.... York
St.lIf. d,,1CI to Va"ll"ard LeM. PtICft includlf
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qUi.Unll, . 0 ...1g ..l e MOS F ETS .nd ,nleg r.. ted
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spe.. ~ ... I""k . • MObil" m Ou nl .nd ti lt n a n d . •
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M o d .1 F M R 260 " p 'ie,, : 13 5 ·1 80 M Mz I' 09_9 5
18 1 2 5 0MH z 119 ,95
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c ryst a l. $6 ,9 5 .....

.. . . 5 5 1 95Mod.. 4 08 p.IC.
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BE SNEAKY///
(Tell the XYL they will do the dishes)

Maybe they won't, but that is one of the few things we
didn't build in, so take her along. let her see all those features,
the se transceiver s sell t hemselves -

IC·20, 12 channels,
3 bulit-In xtals,
APC bullt-ln, &
modular constructed

-

IC·2!, 24 channels,
4 bullt-ln xtals,
RIT, Microphone gain,
S & Discriminator meters,
AC IDC power supply,
modular constructed

Of course, if you are single, and eat off paper plates
anyway, all t hose goodies are still the re .

AUTHORIZED DEALERS
Dealer Inquiries

Invited

Adirondack Radio Supply, Inc. 186 W . Me;n SI.. Amole,dem, N.Y. 12010

NHE Communications 15112 AW 44th. Bellevue, Waah. 98006

Aquarius Comm. Systems PO BOlt 20898. Da11... Te:a::u. 76220

Technical Systems Engineering PO Bo][ 178, Overbrook, Kan. . 66824

HC Engineering 15061 BE 128 St.• Renton, W ..h . 98058

W here quality counts

.IIICOMI
INOUE COMMUNICATION EQUIPMENT CORPORATION
3·8 Kamikuratsukuri cho, Higashisumiyoshi ku, Osaka 546 Japan
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Parker C. Cope W2GOM
RD J
Amsterdam NY 12012

cavator

D igging signa ls out o f the no ise was a
problem when Hertz mad e his experi­

ments, and it's still a problem when we
communicate with the astronauts. It 's no t
just your QSO' s that fade into the noise or
get buried in the co nfusio n. It only see ms
that way. One of the best tools for digging
out a signal is a filter with a response that
just matches the spectrum of the signal. The
closer the match the better the digging. The
CW excavator is an audio filte r that really
digs a signal out of the mud, and does it
without ringing like a bell .

A filter that ma tches phone signals is
no thing like a match for CW signals . A
phone signal has a bandwid th of about 2.5
kHz to 2 .8 kHz, while a CW signal has a
bandwid th of less than 50 Hz. The actual
bandwid th is directly proportion al to dot­
t ing speed, and when the going gets tough
most operato rs slow down so that the actual
bandwidth required fo r communicating
drops. Consequently, a receiver with a beau­
t iful response for pho ne has a bandwid th
more than fifty times wider than necessary
fo r CW signals . When your QSO is the only

30

one go ing, the extra bandwidth may not
hurt much, but when the band is crowded it
makes more than 50 more chances for
interference . That is a lot of unnecessa ry
QRM .

Ideally , only the signal within the filter's
passband shou ld be heard ; all other off­
freque ncy signals should be completely at­
tenuated. A real world filter attenuates the
off-frequency signals, but no t completely.
Fig. I shows how several typical filters
perform. The dotted curve results from a
single resonant circuit with a Q of ten tuned
to 800 Hz. The 3 dB bandwidth is 80 Hz but
the 40 dB bandwidt h is 8000 Hz. If the Q
were increased to 20, the 3 d B bandwidth
would decrease to 40 Hz and the 40 dB
bandwidth would decrease to 4 kHz off­
frequency .

The dashed curve in Fig. I shows the
result o f cascading a similar resonant circuit
with Q of 10 and also tuned to 800 Hz. The
second cirsuit rea lly helps. Increasing the Q
of both circuits to 20 red uces the 3 dB
bandwidth to 25 Hz and the 40 dB band­
wid th to 400 Hz. This represents a big
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Fig. 1. Response of one an d two tuned circuits.

im provemen t in cu tt ing QRM but tuning and
receiver sta bili ty become much more de­
manding and you may even notice a bell-like
quality in the signal. Even a 50 Hz band­
wid th ma kes receiver t uning touchy , and if
your receiver is ~ little drifty , keep your
transmissions short.

There is a way to have your cake and eat
it too . Relat ively high Q circ uits tuned to
slightly different freq uencies increase the 3
dB bandwidth without giving up too mu ch
off-frequency attenuation . T he so lid cu rve in
Fig. I results when tw o tuned circuits are
stagger tuned; that is, one is tu ned to a
freque ncy above 800 Hz while the o ther is
tuned belo w 800 Hz. The tuned freq uencies
are 772 Hz and 828 Hz and the Q's are 14.
The 3 dB bandwidth , 80 Hz, is as wide as a
single circ uit with Q of 10 but the skirts are
about as steep as two stages.

Since two tuned stages are better than
one, and stagger tuned is better than
sy nchronous tuned , we migh t co nclude that
the mo re stagger tuned circuits the better.
They are - if they are o n the right frequ en­
cy and the O's can be achieved . The CW
Excavator uses four tuned stages arranged to
form two staggered pairs. Fig. 2 . com pares
the response o f two staggered pairs, the solid
curve, to four synchronously tuned stages ;
that is, four stages all tuned to the same
frequency o f 800 Hz. In both cases the 3 dB
bandwid th is arranged to be 100 Hz.

To avoi d the problems o f tuning and
loading coils and maintaining the proper
impedances, the CW Excavator uses active
filters. The active filter achieves the effects
of Land C with R' s and C's and an
operational amplifie r. Unlike the LC reso­
nant circ uit, the act ive filter is relatively
immune to load changes, and it can provide

Fig. 2. Response of four stages .

gain as well. Although the CW Excavator has
limited power output, it can easily drive a
pair of high impedance phones .

The schematic of the CW Excavator,
shown in Fig. 3, may not look like a filter so
let 's take it apart and see how it works. The
compo nenets shown within area " B" make
an active bandpass filter 85 Hz wid e tuned
to 7 56 Hz. The co mponents within area "A"
make an ac tive bandpass filt er 93 Hz wide
tuned to 844 Hz. These two stages make a
staggered pair with a band width of 125 Hz
centered at 800 Hz. Cascading two such
pairs produces a filt er with a 3 dB band­
width of 100 Hz centered at 800 Hz. The
theory behind the ac tive filt er is rather new
and th e derivation o f the working equations
is quite involved . Fortunately the qualitative
description of an active filt er is st raight­
forward, even though the quantit ative analy­
sis is something else. Basically , the active
filte r is a feedback amp lifier in which the
magnitude and phase o f the signal fed back
determine the overall frequency response.

A bri ef discussion o f the wo rkings of a
feedback amp lifie r will help in understand­
ing the ac tive filter. The block diagram,.Fig.
4 , sho ws a general amplifier. For the sake of
discussion , the amp lifie r is assu med ideal :
The input impedance is very high ; that is, no
significant signal curre nt flows in the input.
The gain of the amplifier is very large . The
output of the amplifier is exactly out of
phase with the input. The o utpu t impedance
is very low; that is, the outpu t voltage is
independent of the load . Since the voltage
gain is very large, a minute voltage, e , at the
inp ut causes a very la rge output voltage.
Since there is no signal curre nt flowing in
the in put o f the amp lifier and the vo ltage e
IS essentially zero, the current 1 m mu st be
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Fig. 3. CW Excavator.

eq ual and opposite to the curren t Ifb.
Co nse quen tly , the vo ltage gain may be ex­
pressed as :

G~Eo ~ Zfb- -
Es Zin

If Zfb or Zin vary wit h frequency, the gain
of the amplifier with feedback will vary with
frequency . The IC opera tional am plifier fills
the requirement of gain block so the sec re t
of designing ac tive filt ers reduces to design­
ing feedback networks that vary with fre­
q uency in a prescribed way .

A qualitative description of the active
bandpass filt er shown in Fig. 3 area A is
typ ical o f all four stages. Rll , R2l , C I I ,
and e2 1 make up the frequency sensit ive
fee d back network around the operational
amp lifier VI. Cs and R31 stab ilize the
amplifier so tha t it can no t oscilla te under
any feedback condit io ns. RO I and R II fo rm
a vo ltage d ivider that sets the gain of the
stage. The first stage is arranged to have a
lo ss of 10 dB , the seco nd and third stages
have unity gain, and the fourth stage has a
gain of 10 dB. Co nseq ue ntly. t he overa ll gain
is abou t o ne. R34 and R44 increase the gain
and maximum ou tpu t level of the amplifier
while maintaining an accep table feedback
level.

At very low frequ encies the reactan ce of
C I I is large co mpared to R2 I and the
voltage gain is low. At very high frequencies
the reactance of el l is low co mpared to
Rll a nd the gain is aga in low. At so me
in-bet ween freq uency the reactance of e2 l
is large compared to R I I and the reac tance
of C l i is sma ll compared to R21. Co nse-

quently , the voltage gain is high at this
in-between freq ueney. Specifically, the fre­
quency of maximum gain o r center freq ue n­
cy o f the passband is :

.-----
fO I ~ 1/ 2rr v'RI IR 21 Cl I C21

The maximum gain, relative to the voltage
across R II , is:

Gil ~ R2 1C2 1 / R I I (C I I + C21 )

The 3 dB bandwidth is :

BI ~ 1/2rrRI I(CII + C21)

In designing an active bandpass filter , a ny
absolu te values o f R o r C can be used that
sa tis fy the above eq uat ions. If you need a
special audio fil ter fo r your RTTY or repeat­
er con tro l experime nts , these eq ua tions
should put you o n your way. Since odd
values of resisto rs are more readily availab le
than odd values of ca pa citors, pick a stand­
ard capacitor value and go from there . The
calculations may be laborious but they are
st ra igh tfo rward . These are the steps in cal­
culating the values o f any particular filt er.

I. Calcula te the product Rl and R2 from
the chosen values o f C I and C2 and the
desired frequency .

2 . Calcula te the value of R I from the
desired bandwidth and the chosen values of
C I and C2 .
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Don't be misled by:

"WHAT YOU SEE IS WHAT YOU GET,"
when buying 2 meter FM equipment (or any other Ham gear, for that matter).

PLUS: A heavy-duty pedestal type AC power
supply, dynamic microphone , antenna con­
nector plug, spare fuses and lamps. DC power
cord. and mobile mounting bracket.

• A crystal oven for superior stability of ± .001%
from _ 300 to + 50°C. (Who else g ives you this
tor 2 meters?)

• A squelch threshold of less than 0.3 mv with 2
watts of c lear reception at less than 10% dis­
tortion .

• Eight crystals (not just 3) ... TRANSMI T:
146.22,146.34 , 146.76 & 146.94 mHz ; RE ­
CEIVE: 146.28, 146.76. 146.88 & 146.94 mHz.

• 144 channel combinations through independ­
ent switch ing 01 12 transmit and 12 receive
frequencies from 144 10 148 mHz.

•

• A 16.9 mHz crystal lattice fitter for adjacent
channel rejection of -55 db providing greatly
improved selectivity.

• A fUlly solid state transmitter with automatic
protection of the output trans istor f rom im-
proper-load damage. FM-121 0A Transceiver ... $329.00

Write for your free copy of Swan's 1972 Spring catalog containing complete details and
specJfJcatJons on the full line of Swan products.

SWAN ELECTRONICS
gives you much more

-a lot of which you can't see!

INVESTIGATE BEFORE YOU BUY! Compare
Swan's FM-121 OA for , example, to other
2 meter FM transceivers with a rated R F output
of 10 watts. The FM-121 OA gives you :

2 Meter FM Economy is available with the
SWAN FM-2X . . . everything you need for
AC or DC operation is included at one low
price, just hook up your antenna and you're
on the air. Frequency coverage extends from
144 to 148 mHz over 12 channels. Crystals
are installed for Channell to transmit and
receive on 146.94 mHz; Channel 2 to trans­
mit on 146.34 and receive on 146.94 mHz;
Channel 3 to transmit on 146.34 and receive
on 146.76 mHz. 10 watt RF output. Micro­
phone, AC power supply, DC power cord
and mobile mounting bracket furnished.

FM-2X Transceiver •• . ... . . . . $259.00

When reaching out for long range contacts,
Swan's VHF-150 Linear Ampli fier is a perfect
companion to the FM ·1210A or the FM-2X.
Operates class " C" at 150 watts DC input on
CW or FM with a frequency range of 143 to
149 mHz . A fl ip of a switch gives you 180
watts of P.E.P. when working sse class " B".
Its self-contained AC power supply is de­
signed for continuous operation. and a DC
converter is available for mobile installations.

VHF.ISO Linear Amplilier .. . . . $279.00
I·

I CC DC Convarter $ 65.00

USE YOUR SWAN REVOLVING CREDIT SERVICE ACCOUNT AT 10% DOWN

SMI'AIfI
ELECTRONICS

A subs/dieTY of CUbic Corpo,aliofl

305 Airport Road· Oceanside, CA 92054· Phone (714) 757-7525�o______ ---~
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3" Calculate the value R2 from the RIR2
product obtained in step I and the value of
RI obtained in Step 2"

36 K 39K

,,1-1-<

O,I " F
REFERENCE

.36K .39K
UNKNOWN

'"

Fig. 4. General feedback amplifier.

RO = Rl(GI -GO)/GO

Fig. 5. Com parison bridge.

bandwidth to half only causes 2 dB peaks
and a bandwid th change of about 7%" The
center frequ encies of the individual stages in
the staggered pair and are very crit ical and
normal comp onent tolerances result in
drastic performance changes . For example , if
either R I, R2 , Cl or C2 were 10% low, the
center frequency would be 10% high " If this
were the high frequ en cy stage , the peak
would shift from 844 Hz to 928 Hz" If one
of the components in the low frequen cy
stage were 10% high, the cen ter frequen cy
would shift from 75 6 Hz to 670 Hz" The
bar.dwidth of the pair would consequently
be about 250 Hz" Obviously , steps mu st be
taken to make sure the stages are tuned to
the proper frequencies.

One way to put the stages on-frequency
makes R2 variable, but that requires an
audio generator that can very accurate ly set
t o frequency . Using close toleran ce parts
avoids the problem but the availabili ty and
cost may rule out that so lu tion. A co mpro­
mise uses semi-preci sion resisto rs with 2%
tolerances and ordinary myl ar capacitors
with 10% tolerances. The capacitors used in
a particular st age are paired so that their
product is near 0 "01 x 10- 12 to put the
stage on-freque ncy. As a consequence of this
pairing , the sum is also very near the desired
0.2 /I F required to produce the proper
bandwidth . The secret is to pair a high plus
tole ran ce with a high minus toleran ce and a
low plus tolerance with a low minus
tolerance.

If you have access to a good capacitance
bridge and a stock of O"I 's you've got it
made . Even if you don 't have a big stock of
capacitors and don 't have a bridge , there is a
way out. With twelve OJ /IF's required for
the co mp le te filt er, the laws of probability
favor your finding four good pairs. The
problem is to find which capac ito rs are
relatively high and whi ch are relat ively low
so they can be paired . The techn iqu e I used

Eo

1
Es .......... e

Z in

5" Calculate the value of RO from the
desired gain, GO, and the value for Gl , and
Rl obtained in Steps 2 and 4 "

If you are designing a new filter remember
that the calculated value for R I results from
paralleling the physical R with RO in series
with the input's source re sistance.

The effects of co mponen t variation and
tolerance on . the individual stage , and conse­
quently , on the overall filt er performance,
are rather crit ical. Ce n te r frequen cy , band­
wid th, and gain all vary with R I , R2 , C l and
C2. Gain variation is not particularly impor­
tant since it doesn 't effect the filt er 's perfo r­
mance in digging signals ou t o f the bedlam.
On the o ther hand , only small variations in
center frequency can be tolerated . In
general, increasing the frequency separati on
of the stages making up the staggered pair
increases the overall bandwidth and pro­
duces a double peaked response. Decreasing
the bandwidth of the individual stages also
produces a double peaked response. Reduc­
ing the frequency separation of the stages
reduces the overall bandwidth and produces
a single peaked response . Increasing the
bandwidth of the individual stages increases
the overall bandwidth and also produces a
single peaked response. The stage bandwidth
variat ion caused by gross component
toleran ces barely effec ts the overall re­
sponse. Fo r example, reducing the stage

4 . Calculate the gain from the valu es of
Rl , R2, C l, and C2"

Gl = R2C2/Rl( CI + C2 )
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doesn't take special equipment . just time
and patience. A 5K pot , and an ac voltme ter
plus the parts needed for the filter can be
used to make a comparison bridge.

The relative ca pacity of the 0 .1 /IF 's can
be determined by temporarily using the
semi-precisio n resistors as part of a bridge as
shown in Fig. 5. The meter used to detect
the null can be either a VTVM or a 5000 n
per volt meter with a 3V range. The pot
sho uld have a linear taper just to make life
easier, and a dial or pointer on the shaft
helps in judging the relative posit ion of the
pot's arm. Arbitrarily pick anyone of the
O. I.uF's to use as the reference in the bridge.

The procedure fo r determining the rela­
tive capacities is as follows: Connect the
capacitor to be evaluated into the "un­
known" positio n in the bridge and adjust the
pot for a null on the meter. The farther CCW
the arm is from mid-position the samller the
unknown capacitor is relative to the refer­
ence capacitor. Measure each of the capaci­
tors and identify them acco rding to their
relative capacity . To determine the lo catio n
of the reference capacito r in the overall
order, replace it with the sma Uest measured
capacitor and repeat the measurement.

Matching the capacitors is essential to
making a filter with predictable charac­
teristics. If the dial on the pot doesn 't
provide much resolution , use the follo wing
me thod to recheck the capacitors. Check the
capacitors in increasing order of capacitance
and no te that the po t must be tu rned a little
more CW to null each capacitor. If the pot
must be turned CCW to null, the capacitor
being measured is smaller than the one
previously measured . After the capacitors
are arranged in order of capacitance, they
can be paired.

The two largest and two smallest capaci­
tors are used as the stabilizing capacitors. Cs
( Fig. 3). Only the middle eigh t capacitors are
used in the frequency sensitive feedback
networks. Of these eight capacitors, pair the
largest with the smallest, the nex t largest
with the next smallest and so o n. Use any
pair in any stage of the filt er ; that is, C I _
and C2- mu st be a pair.

Power for the unit is not critical; the
supply shown as part of Fig. 3 need not be
used if you have o ther sources. Any supply

voltages between +5 volts and + 15 volts
can be used, and they need not be balanced.
The current drain is only 8 rn A with 6 vo lt
supplies and abou t 20 rnA wit h 15 volt
supplies. Ripple on the supplies can be
pretty high without adverse effect ; the su p­
ply sh own in Fig. 3 has abou t 0 .25 volts
ripple and there is no detectable hum in the
output.

Any construction techniqu e can be used,
the layout is not critical. In fact, the leads to
the filter bypass switch S I , need not be
shie lded . I put my fil ter on a 2" x 5" piece
of v ectorboard in a min-box . I used IJA 739's
because tha t 's what I had , but the '709
sho uld work as well. If you want to use
709's, remember to stabilize the amplifier
for unity gain; for the 709 A that would be
5000 pF in series with 1.5K between pins I
and 8, and 200 pF between pins 5 and 6 .

There is no trick to using the filter but its
extreme skirt selectivi ty can produce some
puzzling effects until you thin k about it
awhile . For example. with the filter 'lin,"
you can't tell when the receiver or filt er are
overloaded. The great selectivity rejects the
distortion products, so there is no change in
the sound of the audio , even under severe
overload. The o nly so lution I've found is to
reduce the re ceiver's gain until the output is
obviously less than maximum. With my
2000n phones the maximum output is
uncomfortably loud , so I know that a
comfortable level is below overlo ad.

The effects on a phone signal may cause
some head scratching too. The gain of the
filter is about unity for 800 Hz, so there is
little change in the level of an 800 Hz note
when the filter is switched " in" or "out,"
but a comfortable level signal with filter "out"
The reason : the energy in the 750 Hz to 850
Hz segrne nt of the phone signal is very small
compared to the total energy . This is
probably the mo st dramat ic demonstration
of the CW Excavator's abil ity to reject
off-frequency signals and cut the QR M.

If you want to dig CW, the CW Excavator
is the tool. It will improve a good receiver
and give an o rdinary AM or SSB receiver CW
selecti vity that is as good as any. If the QRM
discourages you. build the CW Excavator
and be prepared for a change .

...W2GOM
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BilJ Ho isington K 1eLL
Far Over Farm
Pete r borough NH 02358
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U sing the oscillators described in 73'
along with the diode receivers des­

cribed here. it is possible to set up a working
UHF ama teur sta tion for the 129 6 , 2300
and 3500 MHz amateur bands . Th e osci lla­
tors first will help you tune th e an tenna and
receiver, then will work as a tran smitter and
as a local osci llato r fo r su perhe t receiver
o perat io n .

The 1296 Diode Receiver

At this frequen cy you sho uld begin to
take care o r you won 'I finish up with a good
tu nable receiver. The following notes and
precaut io ns shoul d help you to line up a
workable unit for the ba nd .

I. Loo king a t Figs. 1A, B, C and D. the
nyl on bolts used fo r tuning and adjust ing
scre ws must be held fir mly by a bakeli te or
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other insu lating st rap that uses two bolts, as
in de ta il in Fig. l C.

2. The spacing of Ll to the baseboard
should be small .

3. CI shoul d be made up with care, as in
detail shown in Fig. I C, kee ping in mind
that the induct an ce o f the m ovable tab par t
of C l should be as low as po ssible . You
could use penny tu ning between the base­
boa rd anti L l but that gets more involved
mechanic...ally .

4 . The adjustable input coupling capaci­
tor C2 should be made up as in Fig. I D,
which shows one co ntinuous piece of sp ring
copper strap fro m J lover to the mo vable
part on to p of L1.

5. Agai n, th e diod e must be a good o ne. I
haven't had much luck with UHF diod es
such as I N82's and the like . The TV and
radi o people furn ish some dand y lo w-co st

73 MAGAZIN E



STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND@ARRAY"
By the only test that means anything .. .
on the air comparison . . . this array con­
tinues to outperform all competition . . .
and has for two decades. Here's why
· . . Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic con­
densers per antenna. Telrex uses 3 opti­
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true FIB
Tri-band performance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES" .
• Power rating 4 KW PEP . . .

rain or shine
• Wind rating survival 110 MPH
• Patented broad-band coaxial Balun
• Heavy-duty steel gusset mounting

plate
• Aluminum boom 2 in., 2V2 in. 0 .0 .

x 18 It.
• Large diameter, .058 wall taper­

swaged dural elements for minimum

weight and exceptional strength
to weight ratio

• Stainless steel electrica l hardware

With a Telrex T ri-band Array you get 49
Ibs. of educated aluminum engineered
and built to provide many, many years
of performance unmatched around the
world by any other make. Longest ele­
ment 36 ft. Turning radius 20 ft. Shipping
weight 65 Ibs. Shipping container 13 in.
x5in.x13ft.
Note: If not available from your dealer,
order direct. You'l get fast, personal
service.

Telrex Labs are desig n engineers , inno­
vators and manufacture rs of the world's
finest ¥4 to 160 meter commu nication
systems and accessories priced from
$25 to $25,000.

For technical data and prices on com­
plete Tel rex li ne, write for Catalog PL 71.

TB5EM S395 BALUN

TRAP

Other
Multi-Band
Arrays Available

Elements shortened
to show details.

TYPICAL TELREX "MONO-BAND" ANTENNAS
15M 31 7 . "Monarch". 10 080, 3 EI., 4 KWP, 2·1 /2" 0.0. 17' boom
20M 326 . " Monarch" , 10 DBD, 3 EI. , 8 KWP. 3· 1/2" 0 ,0.26' boom

2M609 . "Monarch", 14 080, 6 EI., 6 KWP. 1" 0.0. 9 ' boom
2M814 . " Monarch" , 16 DBD. 8 EI. • .8 KWP, 1.375" 0 ,0. 14' boom
6M516 . "Monarch ", 13 DBD, 5 EI.. ,8 KWP, 1.5" 0 .0, 16' boom

and - --- many, many more! send for PL-7f Dept. C

$175.00
$355.00
$ 39.95
$ 59.00
$ 63.95

.e'V' LABORATORIES

.' .A. TV And Communications Antennas Since 1921
Asbury Park, New Jersey 07712 201 -775-7252
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Fig. lA. Top view o f the 1296 MHz diode receiver.
Ll =2 1/4" long, to first bends (top ); 9/16" wide
brass strip ; Cl = spring copper strap , 1 / 2 " wide, top
part 3/4 " long, vertical section 114 " long; C2=
spring copper s trap . 3 /8" wide, part above Ll 1/2"
wide; C3= brass plate, 1 " x 1/2".

Fig. 1B. Side view of the 1296 MHz diode receiver.

items fo r us amate urs, but if they make a
diode good for chan nel 83 , that's as fa r as it
will go . It may just meet a spec (o ne of
which I've seen called for a noise figure o f
14 dB fo r 89 0 MHz) and be practically
worthless fo r 1296 MHz amateur use . Use a
good X band diode, and you won't have that
item to worry about.

That about d oes it fo r th is lit tle 1296
MHz plank . The size su its a minibox and it
will start you o ff o n 1296 , checking power
out of oscillators , ante n na tuneup , freq uen­
cy mea surements, an te nna gain by the dis­
tance meth od , etc.

The 1296 MHz Standard Test An tenna

A little scaling d own, dividing by three,
and a sni p here and there with a dentist 's tin
snips, and I soo n had two antennas ready for
test.

Using the oscilla to r previo usly descri bed ,
and the 1296 MHz d iode receiver with the
half wave line jus t d etailed , the test system
of Fig. 2 was set up . The mete r bega n to
move and the ante nna tuning was start ed in
t he same manner as in the 43 2 MHz proce­
dure. However, things don 't a lways work
tha t easily . There didn' t seem to be any
great amoun t of " so up" around the ro om.
The new receiver was checked again st a

"l'f LO"l AOJUSn.'E "lT SCIlE W

lit: //PAIlT Of BAo<E LITE
~ STIlAP

SP"'''lG I"~ '

COPPE ll ' - .~
~, :if ,..

JI ~ ...:lL ~L,,)i $<\ . C2 COPPEll

JJ ~ LWl-l1 I SUR f ACE
I " .,.

BASEBOAIlO

•
BASE.8 0 A"O /

Fig. 1C. End view of the 1296 MHz receiver and
C1 detail.

Fig. 1D. Side vrew of the 1296 receiver, and
detail of C2.
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couple of others using cavities, and straplines
in rectangular boxes, and was found to be
their equal for de output for a given amount
of rf. It was just this rf that didn't want to
"give:' All kinds of chokes in the emitter
and o ther arrangements were tried in the
1296 MHz test oscillator to bring up more
power, but to no avail . I finally had to resort
to taking out the Motorola HEP56 transistor
and putting in a KMC HI 04 . The HEP56
shows good power on 432, lights a bulb and
all, but on 1296 MHz it just doesn't seem to
cut the mustard . After all, it's only $1.50
and it wasn't made for 1296 MHz use .

The KMC HI 04 does the job though, and
there is one other item I found while
working on the oscillator to bring it up to
maximum power. I have referred several
times to a sliding short under the collector
strapline Ll, for rough tuning. It does that
all right but for maximum Q, starting oscilla­
tion every time, and trying for maximum
output into small test antennas it appears to
be better to cut Ll to the desired length and
solder it down tight to the baseboard . The
high rf currents and extreme low impedance
at the ends of the half wave line Ll demand
good soldered and wide-strap joints in order
to have the highest Q .

Tuning can then be done by changing
Ll 's spacing from the baseboard, with higher
frequencies resulting from closer spacing.
Further tuning can be achieved by using the
grounded tab type of tuning capacitor
shown as CI in the following Figures, and
used on the 1296 MHz receiver described .

Getting back to the antenna tests, now
that good oscillator power was achieved , Fig.
3A shows the top view and Fig. 3B the front
view of this convenient piece of test equip­
ment for the band . It is of the same general
type as the 432 MHz antenna described
earlier bu t you will have to pay more
attention to details, such as keeping the
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Fig. 3A. Top view of the 1 296 MHz test an tenna.
Spacing, L1 to reflector - 318"; C2 to cen ter o f
radiator - 314"; length of L 1 - 3 SI8 ".

reflector sheet rigid , adjust ing C2 correctly ,
and finding the best value for D, th e spacing
between radia tor and reflector.

Cl is made by tapping the copper-clad
reflector sheet and installing a shiny new
brass 6 /32 bolt two inches long, wh ich you
can get in most household hardware stores
now by paying about 104 a piece , putting a
locking nut on it, and soldering the nut to
the reflector copper sheet after adjusting for
the desired locking tension, On the end of
the bolt facing the rad iator solder a brass nut
and file it fl at. This makes up C I which is
tuning good now, and is spaced abo ut 1/8th
in . from the radiato r, using the dimensions
of Figs. 3A and 38.

Any flexibility in the reflector sheet
makes it difficult to tune up with C l , which
is of course sensitive to any changes in it s
spa cing. Use thicker copper-clad , a wood
backing, or a nylon bolt between the radia-
• •to r and the reflector to hold it 10 an exact

an d steady position .
That should get you started o n the air, at

least across the room. It's no t as easy as all
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Fig. 38. 1296 MHz test antenna, front v:iew.
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that every time, though. You can light off
the oscillator, it shows power , with the
H I04 transistor collector meter dip ping on
1296 oscilla t ions like the good old tubes
used to do on five meters, hook up o ne
antenna to the oscillator, the o ther to the
receiver, face them up across the bench,
throw the "On" switch, and the receiver
output meter may not even budge .

This has happe ned seve ral times here , so
don't worry . Providing you have buil t the
fo ur items mentioned as described here , it
just means that one or more o f them are not
on frequency . Remember, that's fou r items
to be on frequency . The same frequency .
Recheck the receiver and transmitter fre­
quencies with a cable and loose coupling,
put the antennas close together, almost
touching, and the receiver should take off.
As mentioned above, don 't worry . it will
eventually. It' s one of the laws of nature!
One part of that law just happens to req uire
that all those four items must be on the
same frequency, or close. How close, you'll
soon find out.

This I 296 MHz band is a real t ransition
for antennas. The two-element job herein
can start you off on tests. Then you can
reduce the size of the reflector and point the
assembly in to a skeletonized parabolic d ish
(see Lafayette Radio , $ 16 for a five foo ter,
$26.50 for a seven footer - I 'm only reading
out of their catalog) . You may have to cover
the reflecto r rods with copper o r aluminum
screen though, because , once again, those
TV lads have it tuned up for 890 MHz only,
channel 83. After that , the higher frequen­
cies may start to leak through those too
widely spaced rods.

You can also rig up nice compact phased
arrays, and such.

Receiver 2300 MH z

This lit tle gem is quite similar to the 1296
job, with everything a litt le smaller. Figure 4
shows the -layout . While Ll shows as only 35
millimeters, o r I 3/8 in . long, don't forget
that the bent down or vertical portions of
Ll counts also, making Ll 35 plus anothe r
12 millimeters, for a to tal length of 47
millimeters. This works ou t to be near
7/l0ths of the half wavelength, which IS

SEPTE MBER 1972

IT'S THE FINEST
THE

All,PHAl SEPI'EN17f
Power Amplifier of the SEVENTIES

New Model PA-77
• Eimac 8877 air-cooled fi nal,
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.25 mfd oil-filled capaci tor
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Its Perfection for $1795

If you want to move up to the BEST.
give Don Payne, K4ID, a call for personal­
ized service, a brochure, and a KING­
SIZE trade-in on any gear you have -one
piece' or the whole station.
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Box 525

Springfield. Tenn. 37172
Six N ites
days (615) 384-5573 Sundays (615) 384-5643
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Fig. S. Test antenna for 2300 MHz. L1 is copper
strap, 1 13116 ' · long by 3/8" wide; reflector is 6 "
by 3 "; spacing of L1 to reflector is 5116 "; distance
from C2 to cen ter is a bout 3/8" (should be
maximized on test ).

"
FI F 111I

out ... •
REF LEC TOR • (J\)

lL
I

COPPER SIDE ---....,

Fig. 4 . Diode receiver for 2300 MHz. L l = 1 3/8"
long on top, spaced 4 rom (5/32") from baseboard;
Cl and C2 adjusted by nylon bolts as in the 1296
MHz receiver.

reasonable enough consideri ng the para llel
capacitor Cl, and the shunt diode D I. For
the rest , pay attention to the items as listed
for the 1296 job and you should be in tune
with the 23 00 MHz oscilla to r.

This is the ba nd where parabolic dish es
really begin to show power gains. l ust a
hint - we tested an old 23 in. aluminum
dish which has been carried in our 45 ft
junkbox since the good o ld Canal St ., NY,
surplus days of the la te '40s, and found a
gain of around 144 ti mes a dipole. See wha t
I mean?

Just in case I did n't ment ion it lat ely. I
use a 50 rnicroamp meter on the receiver de
outpu t , again , La fayette Radio , $4.75 , with
a switch for times one, times 10. and ti mes
100. You can also set it up to read .5 and SV
if you like. Beyond that voltage , better
watch those $3 diodes! Or just move the
antennas further apa rt. Or cut down on the
osc illa tor power wit h tha t emitter pot I keep
talking about.

This frequen cy is part of the S band of
microwave ra dar and I consider it to be past
the transition stage and well into the field of
parabolic reflectors, alt hough my favorite
antennas, the lenses. don't show up in a
startling fashion till we reach the X band
(You know by now, just keep reading!)

44

Test Antenna 2300 MHz

J ust for fun , as I lo ok at th e 1296 and the
2300 MHz antennas on their little walnut.
test stands (I happen to live near an inst ru­
ment case man ufacturer) in front of me, the
rat io of the lengths of their radiators was
checked against the rat ios of their frequen­
cies, to see how the scaling down was
progressing.

The 129 6 MHz rad ia tor Ll is 9 1 millime­
ters long, and the 2300 one is 46 , which is
almost exactly d ouble . But twice 1296 is
2592 , so there is probably a shortening
facto r working there so mewhere. Let's check
the 3500 MHz antenna, to jump ahead a
litt le. It is 32 millime ters long. Three times
32 is 96 millimeters, close to 1/3rd o f the
129 6 MHz antenna length , and three times
129 6 is 3888 MHz. Works ou t fairl y clo se .
With CI operating in shunt , you probably
co uld scale them exactly , alt hough there are
other factors, like the width o f Ll . end
effects, etc. Just interested , so assume you
might be also .

Figure 5 shows the deta ils of the 2300
MHz test ante n na. I used .14 1 in. OD
semi-rigid coax for the cable input . and
chicke ned out with an OSM connec tor
instead of a phono jack . After all, this is
microwave frequency! I' m still working on
the idea of a low-cost connector for you
(and me too) .

To use this antenna as a feed to work into
a parabolic dish for high gain . cut down the
size of the reflec tor sheet, as your energy
co ming out of the dish has to go out forward
past the primary feed . See Fig. 6 for
diagram of eleme nt placement.

With gains of well over 20 dB for a 23 in .
dish , you can begin to see some reasons for
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described.

What more can I say abou t it? There is a
t remendous world of micro waves for ama­
teurs ahead of us. We have the bands, at least
today , and now with $5 transistors we can
make battery portables to use them. Let's
go !

Fig. 6. Element placement, parabolic an tenna, for
2300 MHz.
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3850S0UTH FREEWAY FT WORTH, TX 76110
PHONE IB17) 926-5221 TELEX 75-8329

CLOSED MONDAYS

ED JUGE ELECTRONICS, INC.

Regency's

HR-212

2·WAY RADIO

JUGE

DID YOU KNOW?

IS DIFFERENT!

SEPTEM BER 1972

At the flip of a switch you have a choice of 2 modes of operation :
1) 12-channel transceiver with transmit and receive frequencies contro lled by one k nob.
2) 12-channels with one knob contro lling transmit channel and a second knob cont ro ll ing the receive

channel independently.

this ba nd. Think abou t radar o n your pre­
sen t license, OX from mountain tops with
the battery supply for these rigs, e tc .

3500 MHZ Receiver

Here I chickened out aga in. No t for long
though . It 's just that here is another transi­
tion regio n , this time between open-air
st rapline and enclosed coax ial cavit ies.

It 's a real project to make a compariso n
between the two methods and th at will be
another story .

So , for the time being, I used the diode­
eq u ip ped coaxial wavemet er, as a receiver
for th is freq uency . It works very well of
course, but the coaxial tuner part is a little
di ff icu lt fo r the homebrewer to make . I
ho pe to have so me of these made up , but
this may take a while . May be yo u'd wan t to
jump all the way to X ba nd anyway?

Figures 7A and 78 show th e layo ut of the
top side, and so me inne r detail s for refer­
ence . Th is piece of eq u ip ment ca n be very
useful. It measu res frequency from 1 to 12
GHz , and ma kes a n ice mixer for those
frequen cies also . And a diode test receiver
for uses such as the prese n t o ne being

Either way you have 0.4 mv sensitivity and 20 watts of power. We will install & set your choice of
frequen cies at $3.95 per crysta l & ship immediately. Our own AC supply available $19.95.
BANKAMERICARD - MASTERCHARGE - REVOLVING CHARGE THROUGH G.E.C.C .
. . .with 146.940 Simplex Crystals $259.00



l00MW OS.l II

t o.0025'" C-3S-C 10 +55"CI. nom. Ir~ . r.f.
70rna. OS.t v
45 ea below 3.3 K Hl. deviation . 1000 H: .
Ph_ Modulation
t JdB o f BdB/oct8Y1l p l'1Hmlphasil over 300-3000 Hz.
t 5 KHz. 'adjustable '
l8X-trimmer for fin . Ireq. adj . included.

TJllnsminer outpUt intO SO ohm,
Frequency Stabi lity
Current Drain
FM Noise
Modulnio n
Audio Response
DevlatiOf'l
Crystal Multiplication

A2 METER FM TRANSMITTER
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Available now! This single channel, solid state, FM unit haS$ 3 00
built in SPEECH PROCESSING and includes complete circuit 5
board assembly (1.50Z, 3.75 cu. in.], miniature crystal micro- • \\,••~ .-o tct".1!r

phone. crystal and full technical data. Allow three weeks for tffffiJirForiAJ.
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Fig. 7A. Top view of the wavemeter-receiver for
3500 MHz.

Dig. 78. Wavemeter-receiver, 3500 MHz, inner
vrew.
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3500 MHz Test Antenna

As mentioned earlier , osc illator for the
3500 MHz amateur band , you may not need
this band fo r a few years, but it is interesting
to see how it works , so a test antenna was
built and tested .

About two millimeters was trimmed off
one end during tuneup and it is now
operating with plenty of "sock" using the
oscillator mentioned above.

Figure 8 shows details with everything
about the same as at 2300 MHz except tha t
it was about half the size, and I. dropped
down to a 2/56 size bol t fo r the tuning
capacitor C I, and had to cu t off a portion of
the one-by-one red cedar vert ical mounting
sta nd to install J I .

This little firec racker put out a lot of
po wer into the room, but some of th at may
be due to the $200 Fairchild transistor! ($50
in steady , 1000 lot purchases)

Just a little touch of trouble while tu ning
up the 3500 mHz an tenna . Not with the
antenna, though . The oscillator has an OSM
connector on it , and I wasn't getting any rf
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Over-the-shoulder. mobile, or at home

Completely transistorized, compact, portable.
Capacity for 6 channels. Bu ilt-in telescoping
antenna, and connector for external antenna.
Use barefoot or w ith accessory amplif ier. Ex­
terna l 12 vac or internal ni-cad batteries,
built-in 120 VAC battery charger.

GENERAL: • Freq. coverage: 144-148 MHz . 6 channels, 3
supplied • Push-to-talk Xmit - DC Drain : Rev, 45 rnA;
Xmit, 450 mA e Size: 5-3/S" x 2-5/16" x 7-1 /S" , 3-3/4 Ibs.

RECEIVER : • Transistorized crysta l-controlled superhet . 1st
IF: 10.7 MHz, 2nd IF: 455 kHz e Ant. f nput Imped : 50 oh ms
• Sensitivity : 1 ~V or 1ess/20 d B S+N /N • Audio Output:
0. 7 W . Built-in speaker.

TRANSMITTER e RF Output over 1 W e Freq. Dev. ad]. to
15 kHz max., factory set to 5 kHz.

Versatility plus! . . . in a

2 Meter fM Transceiver

Complete with : Dynam ic Mike,
O-T-S Carry ing Case, 120 VAC
and 12 VO C Cords, Speakerl
Headphone Plugand 10 Ni- Cad
Batteries.

AA-22 Ampl ifier $149.95
MM K·22 Mobile Mo unt $9.95
BBlT-1440 Hustler Ant. $27_95

R. L. DRAKE COMPANY I~ I:iImIDI• I 540 Richard St., Miamisburg, Oh io 45342
Phone, (513) 866-2421 • Telex, 288-017

C!l

Fig. 8 . Test antenna for 35 00 MHz. Ll is a copper
strap, 1 9/32 " long by 1/4" wide; dist ance of C2
from cen ter is 5/16"; spacing L1 to re flect or is
3 /1 6 " ; re flec tor size is 4 1/2 " by 2 1/2 fl.

out at all, although I could see by the
collect o r meter that it was oscillating strong­
ly. All o f a sudden the center of the
connector fell out in m y hand . I unsoldered
it , pushed it way in tight, resoldcred a
pickup loop back on, and wham over to the
pin went the meter. It happens!

Have fun with this one, too , if you can
afford it. l ean ' t really myself, so will stick
to 432 , 1296, and maybe pulse on 2300
mHz for now.

Frequency Measureme nts With
The Interferome ter

Admittedly, in order to make frequency
measurements by this method you need an
osc illator, receiver, and two antennas. And
in order to have these you need a frequency
meter. Cheer up, it's not quite impossible .
The main purpose here is to sta rt you off
with just those items. With the dimensions
given you will be able to tune up somewhere
near the desired band and then by using the
simple interferometer method described you
can put yo ur oscilla tor near the middle o f
the band and go o n from there.

The interferometer itself dates from seve­
ral hundred years back, long before Maxw ell
or Hertz, and has some good solid ba sic
features to recommend it.

L It measures the length o f your oscilla­
tor 's waves right out in the o pen air which ,
although not precisely a vacuum as in free
space, is so close in wave length tha t you o r I
could not possibly check the difference .

2. Thus you do not have a wire velocity
factor to account for.
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A . Flt ED 1/2 OF REFL ECTOR

Fig. 9. Frequency m easurem ent setup and in ter­
ferometer details.
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Wavelength in ft

Fig. 10. Chart illustra ting the wavelength frequen­
cy conversion .

,
,

6. Repea t the process several times. co ntinu­
ing to mo ve 8 a num ber of h alf waves
to ward T and R, ta king millimeter read­
ings along the sca le at each nul l.

7. The ave rage spacing between nulls, in
milli meters, will be the half wavele ngth .
Conve rt to fre quency wit h the chart o f
F ig. l O, o r use a conve rsio n fac to r if yo u
wish . For in stan ce the fr equ ency in cy­
cles per secon d equals 300,000 ,000 ,000
divided by the wavelength in mil limet ers.
For exa m ple , 10 centime te rs , which is
100 millimeters, equa ls 3 ,000,000 ,000
cps, or, 300 MHz, or 3 Gll z. Th at 's it.
Happy millimeters.
Just about eve rything has been said , fo r a

roo m-ty pe start on solid sta te ama te u r UHF
and mi crowaves fo r the average amateur to
get going, and, as soo n as he co nver ts to a
superhet re ceiver, work long distances from
those hilltops with j us t a lan tern battery for
power. T hink about in te rsta te relays using
this method .

An interestin g feature of these bands is
the geographic se pa ra tion pro vided by two
sha rp high gain b eams, from 23 in. dishes.
pointed at each o ther. Who can butt in?
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3. You ca n perfo rm this measurement
right o n you r ben ch-t op .

4 . For eq u ip ment all you need besides the
oscillator, receiver , and th e two an te nnas , is
a couple of pla ne sheet reflectors which can
be la x l a in. alu minu m chassis, o r simila r,
standing on end on th e table , a 10¢ plastic
ruler, and the frequency-wavelength chart of
Fig. 10.

Steps to follow

l. Set up as shown in Fig. 9 , " F req uency
measuring setup for 432, 1296 , 2300,
an d 3500 MHz."

2. Pu t reflector A and B in the sa me plane
and abou t 3 o r 4 ft from the t ra ns mitter
and receiver, which should be close to
eac h o the r but poin ting toward the re­
flect ors.

. .3 . If you 're using so me po wer and your
receiver is sensitive enough you may need
some nonreflecting mat erial between the
T and the R. Normally you don 't , but it's
handy to have around anyway .

4 . Set up the T and the R so that an equa l
amount of po wer falls on reflectors A
and 8 , and so tha t an equal amoun t of
po wer comes back to R, the receiver .
You can tell when this is so by a good
sha rp null o n the receiver m eter when
operating.

5. Leaving A fixed, move 8 toward T and R
keeping it s su rface pa rallel with that o f
A. At the half wave point there sho uld be
a d ee p null with R's m eter d ropping to
zero.
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BALU"

E. W. Wagner G3BID
5 Ferncroft Avenue
Lon don N. W 3, England

the center o f the driven elemen t, so that it
appears more as Fig. 2 than Fig. I . It pu ts
addi tional st ra in o n the su ppo rts and , above
all , lowers the cen ter of the antenna, which,
in mo st antennas using half wave driven
eleme nts, reduces the efficie ncy . Where the
center ca n be supported independently (by a
third pole or a conveniently placed tree) this
factor does not app ly. In the case o f the
inverted V which is su pported in the center,
o bviously, th is cer ta inly does not apply .

If the balun is placed at the top in all the
weather, it mu st be very th oroughly
weatherproo fed. This is especially important
where the coaxial cable is co nnected to the
balun . Not only will any wat er from ra in, or
sno w, or ice which can seep into the joint,
go do wn into the airspaced coaxia l cab le,
but also co rrosio n ca n soon develop in the

AN-35

or

BALUN

COAXIAL fH O LINE _

SEPTEMBER 1972

l'<SUt""OR

Fig. 2. The balun with the weigh t of the coaxial
cable usually weighs down the center of the driven

Fig. 1. The balun a t the top in the antenna itself. element.

T he use o f the balun , now that these are
available in small and fairly inexpensive

fo rms, is becoming more and more com mon,
and the question of whether the balun
should be placed in the cen te r of the driven
elemen t itself and the feed line fro m there
on consisting of a coax , o r whether the
antenna should be fed with twin lead and
the balun used at the bottom in the shack,
becomes a question o f so me importa nce .

It might, therefore, be worth analyzing
the advantages and disadvantages of th e two
syste ms. Figure I shows the balun a t the top
in the anten na itself. There are two advan­
tages to this setu p : I ) Simplicity, it elimi­
nates the central in sulator in wire antennas ,
and does not require the 72!1 feed line ; and
2) The fee d line can be made less lossy, as
the best air-spaced coax has lo wer losses
than n rl twin lead .

The disadvantages are in weigh t and
weatherproo fing. The balun with the weight
of the coax ial ca ble usually weighs down
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many feed lines show a I : I SWR at a
harmonic frequency? Here is whe re a T V)
problem may be crea ted. If the outer con­
du ctor of the coax ial cable is hot to rf at the
harmonic frequ en cy , it may well radiate and
cause TV!.

In the case. of a twin line, the current in
one leg is 180

0
out of phase wi th the current

in the o ther leg, and they thereby cancel one
another. This applies eq ually at the harmon­
ic frequency as it does to the fu ndamental.
So tha t the twin line gives the advantage of
cancella tion of any rad iation from the feed
line .

Of course, only in theory are the cu rren ts
in the two legs of twin feed exactly equal
and 180

0
out of phase . But in most cases, in

practice, this is near enough effectively to
reduce any rad ia t ion at th e fundamen ta l or
at a harmonic frequen cy effect ively to re·
duce the radiation to negligible proport ions .

For the purists there is, of course,
screened twin feed line - so metimes called
twin coax. Here the radiation from the two
legs o f the twin feed line cance ls out, but
any sligh t unbalan ce in the current resulti ng
in a small amount of radiation (either on the
fu ndamental or the harmo nic) is scree ned by
the oute r braid . This need no t be grounded
as it act s as a Faraday scree n, and only has
to deal with very small amounts of radia t ion
result ing only fro m any possible lack of
balance in the two legs of the twin line.

This screened t win feed is, however , only
recommended fo r beams where the weight
can be taken by the mast , as it is even
heavier than normal coax. It is also ofte n
more lossy than unscreened twin unless very
large dimensions are used. It is only men­
tioned here for it s TVI ap plication wh ere I
found it very effec t ive. .

In this case the ba lun is also at t he
bottom in the dry in the shack .

'''~ --r'l COAl( TO TJI....._ TT ER

Fig. 3 . The balun a t the bottom, in the shack.

connectors themselves, involving either fre ­
quent inspect ion and maintenance , o r poor
connectio ns, giving rise not only to lower
efficiency but , above all, to TVI problems.

Figure 3 shows the balun at the bottom,
in the shack. In th is case, if no central
support is used , the central part of the
antenna will be higher due to less weight in
the center. This can increase efficiency
noticeably where half wave driven elements
are used. There is also less weatherproofing
problem. The connection to the 72Q feed
line can be soldered to the element , then
covered with a weatherproofing co mpound,
and even slight water leakage is not likely to
impair the soldered joint fo r a lo ng time.
The 72Q lin e is waterproof. The balun with
its connections are nicely in the dry in the
shack, and no weatherproofing problem
exists. It is nice and convenient fo r inspec­
tion .

But , the feed line if long can give grea te r
attenua tion. The best airspaced coaxial cable
is definite ly less lossy than 72 Q twin , and in
the case of bea ms designed fo r 52Q feed
line, there will be a mismatc h of 52 to 72,
or, roughly 1.4 : I SWR. (In the case of
bea ms, of co urse, the weight of the balun
can be supported on the mast , though the
wea therproofi ng problem remains.) Except
in the case of beams designed fo r a 52n
impedance many antennas, like dipoles,
sho w imp edances nearer 72Q than 52Q, in
these cases an im proved SWR may be
achieved .

Apart from the advantages and disadvan­
tages mentioned above, there is another
problem wort hy of co nsidera t ion , namely
TV!.

Theoret ically , a coaxial line has its outer
braid grounded and should, therefore, be
incapable of rad iat ing. This applies, of
course , o nly if the SWR is I : I which it can
only be at o ne spo t frequency .

Furthermore, a conduc tor which gro un­
ded, is no longer grounded once one has
travelled a quarter of a wavelength fro m the
grounded point. In prac tice , th is mean s th at
few outer cond uc tors of coaxial cable arc
truly a gro und pote nt ial for thei r en tire
length .

When I mentioned SWR of I : I , I re­
ferred, of course, to the fu ndamental. How

50
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that assures: top selec­
tivity, great sensitiv ity,

and rejection of unwanted sig­
nals on today's active 2M band.
Helical Resonators & FET front
end provide the performance
needed for tomorrows crowded
chann els . Provis ion for tone
coded squelch to activate mod­
ern repeaters . A radio that won't
become obsolete. Occupies less
than 200 cu. in. Weighs less than
5 Ibs. It has all the same "Astro­
points" as entire Amateur line.

MAXIMIZE
YOUR lEUR RADIO

MONEY.What new 2M FM gives
me most for my money,
performan ce vs, price? The
answer's as clear as the superb
reception you 'll get on the new
Standard 826MA, 10 watt, 2
meter FM transceiver. You 'll
find such outstanding features
as 12 channels - with the four
most popular ones included­
and a RF output meter with
selection of 10 watts or 0.8 watt
for battery conservation. And of
course, our " Astropoint" system

NEW 22 CHANNEL BASE STATION

SRC·14U

Ultimate in a 2M FM Transceiver features:

o 22 channels
o AC & DC supplies Built In
o 10W (1 . 3& 10 selectable)
o Receiver offset tuning
o VOX
o Three Front Panel Meters
o Plus many more exciti ng features.

For detailed information on these; the complete Standard line and the name of your nearest dealer write:

Standard
Communications Corp.

213 /775-6284 . 639 North Marine Avenue. Wilmington. California 90744
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As anticipated , the voltage was variable
from 1.1 to 29V. For small variations in
current the stability was fair but larger load
changes caused a loss of regulation. At the
minimum voltage settings Q1 must drop the
full 30V supply across the 1.5K in its
collector circuit. This current (20 rnA) is put
across a part of the 3K pot and thus the
regulation of the emiller supply is degraded
(so is the future usefulness of the pot)!

After several more cups of coffee, a few
unsuccessful circuits , and a couple cooked
transistors, the connections in Fig. 4 proved

• •
pronusmg.

Other sources propose circuitry similar to
Fig. 2 . This provides a full range variable
output but defeats part of the idea as there
is no feedback loop to provide adequate
regulation under varying load currents.

Remembering Fig. 2 but going back to
Fig. I , it was deduced that if D I rather than
R2 were the variable element, a part of the
difficulties would be overcome . Figure 3 was
hastily thrown together to prove this point..,

is provided
cuits.

~I

'----='---~ .

Figure 1.

Over the last few years I've run the usual
course in power for my low voltage

projects . Everything from a string of D cells
to a leaky wet cell under the bench, in­
cluding several partially suitable ac units
with and without regulation.

The main trouble is that the designs
available for ac powered supplied are usually
for one output voltage only . The few that
have regulat ed output over a wide voltage
range are: (I) hopelessly co mplicated; (2)
very expensive ; (3) have poor regulation
charact eristics ; and (4) protective current
limiting circuitry is not included .

After absorbing an article by W6GXN (73
December 1966) and information published
by Editors & Engineers Ltd , (The Transistor
Radio Handb ook) and several cups of coffee ,
here is my answer.

Before you read further though , please
understand that this is not a blow-by-blow
co nstruction article. It is a basic circuit idea
which may be further developed by evalua­
tion o f the contents o f your junkbox.

The circuit put forward by W6GXN is
that of Fig. I. This is fine for a voltage
which needs to be variable over a small
range. For larger voltage excursions, such as
those required when working up an experi­
mental circuit , several problems arise. The
main trouble is that D 1 needs to be at least
1/2 the rectifier output voltage to provide
adequate regulation at the lower settings of
R2 . This high D1 potential then limits the
minimum voltage to approximately 1/2 the,
maximum outpu t , Also, no current limiting
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WA8ZDF
WILSON M340 & M810 plus SIGNAL ONE'S CX7A

WILSON ELECTRONICS
present

The Famous DX Contest
WINNING COMBINATION

GO FIRST CLASS WITH
WILSON ELECTRONICS

Wilson Electronics has gotten together with Signal One to make it easy to
own the best DX combination available. If you purchase a Signal One eX7A
from Wilson Electronics for $2395.00 we will give you a 6-element 20 meter
beam for $1.00. Now the 6-element 20 sells for $300. If you don't want a
6-element 20 meter beam, we will apply the same value' to any other
combination of antennas you want. Trade-ins also accepted. For a winning
deal call Jim Wilson at the number below.

WILSON ELECTRONICS
PO Box 116 Pittman Nev. 89044 (702) 457-3596
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Figure 4 .

Emitter follower Q3 provides a very
stable regula ted reference voltage fo r the
emitter o f Q l. This voltage is variable over
0.8 to 18 volts. Since the base of 0 I samples
1/2 the o utput of 0 2's emitte r, this lets us
vary the out put from 1.4 V to the full output
of the rectifier.

Extensive tests of the voltage change
under load were not mad e but spo t chec ks
ind icate adequate regulatio n at any set o ut­
put.

and cause a voltage droop in the emitters of
01 and 03 . All were discarded because they,
affected regulat ion , did not limit curre nt , or
blew transistors, and /or a combination of all
three!

Figure 6 grew out of desperation and as
usual this simplest way proved to be the
best.

Diode D2 is normally reverse b iased by
the emitter-base voltage of th e 2N174 . At a
current of approximate ly 4 20 rnA the drop
across the In resistor is adeq ua te to over­
come this bia s. At that point D2 conducts
and limit s the current fl ow to th is level.
Make that a I n rheostat and you have
variab le current limiting.

Now as a fina l filte r, add a J00 MFD
across the output and you have 1.4 to 32V
at up to 4 20 rnA .

Other voltages could be built up with a
change in tra nsformers. Just keep the zenner
at about 1/ 2 the to tal output volts .

,
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Of co urse percent regulatio n is a fun ction
of the gain of your par t icular t ransistors.
Another PNP might be connected to the
2N 174 to make a darlington pair ( Fig. 5) bu t
this was not tried here. This would allow
you to increase the resis tance of the 1.5K
and thus lower the current th ru 01 and 03.
It might be wo rt hwhile if you feel a need fo r
better regulation .

So much for the variable voltage part of
the supply . Now fo r a simple and reliable
curre nt limiter design .

Here severa l circuits were t ried which
wou ld provid e a curre nt sampli ng network

!,
Figu re S.
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Higher current could be ach ieved with
parallel transistors for the series regulato r.
Here the darlington pair idea mentioned
earlier might be of Use. Remember to adjust
the value of t he Current limiti ng resist or
accordingly . The complete schematic o f my
supply is shown in Fig. 7 , bu t as I stated
earlier, th is is a junkbox proj ect so your's
may develop significant differences.

DISCLAIM ER: I canno t o ffer a biblio­
graphy of references fo r t he circuit ry pre­
se nted here as most of it evo lved from
me mo ries of various co mmerc ial, industrial,
and ama teu r equipment I've encountered
over the past 10 years. My only claim to
originality is th e part icular component
values used fo r my supply .

Figure 7.
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The most important
development since the

beginning of SSTV

ROBOT MODEL 70 MONITOR AND MODEL 80 CAMERA

EACH

Robot Goes Factory Direct
These are the identical camera and mon­
itor that have been selling through deal­
ers for $495 and $465. But with our new
fac to ry direct marketing program and
our substantial growth in sales volume we
can now offer our complete line of SSTV
equipment at new, low prices.

[ROBOT]
ROBOT RESEARCH INC.

7591 ConYoy Court
San Diego, California 92111

You can now order your equipment direct

from our factory and we will ship freight
collect. All prices are F.O.B. San Diego,
Ca., and APPLY IN U.S. & CANADA
ONLY!
DIRECT EXPORT INOUIRIES TO: MA GNUS OVERSEAS CORP.
5715 Non h Uncoln Avenue, Chicago, Ill. 60645. Cab le ULLMAG

------------------------
o Please send your new facto ry direct price list.
o Encl osed $ . Please send the following

equipment via AIR 0 or SURFACE 0
o Model 70 Monito r $295
o Model 80 Camera $295
o 25 mm 11.9 lens $25

Name Call _

Add ress _

City 5 1818-,----,-- ZI' _
California res idents add 5% sales tax.

-------------------------
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6 CHANNELS/2 METER/TRANSCEIVER/25 WATTS
Power is the keyword when discussing Gladding 25'M,

the two meter transceiver the experts recommend.
Gladding 25 is so similar to our marine gear (we're the

leader in AM and FM marine communications) we are able
to take advantage of the tremendous buying power and pro­
duction efficiencies our huge volume gives us. The result is
remarkably low priced. A Gladding 25'M has the power, price
and the features amateurs want most, with unmatched quality.

• 25 Watts output . 0.3 micro volt uv sensitivity for 12 db
SINAD • Dynamic microphone for unmatched audio • Six
separately switchable transmit and receive channels . Crystal
supplied for 149.94 simplex and repeater capability on
146.34/ 146.76 and 147.34 /146.94 mHz · 12 volt mobile unit
has matching accessary AC power supply • Vacuum tube
driver and final for reliabil ity and economy . 8 pole crystal
latt ice filter . Solid state receiver· Transistor sockets · Glass
epoxy printed circui t boards · Quick disconnect power plugs
• Mobile mounting brackets • One watt output capability
for short range communications.

•

$24995
for mobile un it

$29995
with accessory AC
power supply

Write for complete information.

~PEARCE-SIMPSON
U [lV!SK:N OF liLA~~ CCWCMTQ.J

P.o. Box 800, Biscayne Annex, Miami, Florida 33152



8ilJ Hoisinqton KJ eLL
Far Over Farm
Peterborough NH 03458

•
IX eter

•
ecelver

T his is about a six meter receiver that
uses a high-gain IC (integra ted circuit)

in the rf stage , another fo r the i-f, and a
third for the af. If tha t so u nds like a lot of
high-gain-ICs, you 're right! As I write this
(happens to be 3 am) , K I YNU is ta lking.
He is in Rhode Island, a mere 105 miles
airline away fro m here in Peterborough ,
N.H. For some reason - not co m plete ly
figured o u t as yet - this receiver is ex­
tremely sensit ive and you ca n hear every­
one th at comes o n the band . Part o f th is
may be the re latively broadband i-f stage .
As a battery-opera ted comple te, single con­
version superhet , easy to hom ebrew , it
ce rtainly warra nts a ttention, as you will
see . Here we will describe the [Cs used , the
bread board o pera tio n , a nd results. Later
we will go in to gett ing maximum selec­
tivity with the 1.65 MHz i-f sectio n, ave
circu it ry, gang tuning, packaging in mini­
bo xes, narrowband i-f, and a co m panio n
transmitter to go with it , with several watts
ou tpu t.

As you can see from Fig. I , th is is a
single conversion, tunable supe rhe t. The
Mo to rol a IC HEP 590 has over 30 dB gain
and is probably the main item cont ributing
to the high sensit ivity. Not having (so fa r) a
mixer and oscillator IC, the universal (my
na me for the m) HEP 55 transistors were
used here. An other 30 dB in the i-f , with

excelle n t gain co nt rol charac te ristics, is
ac h ieved by the second HEP 590.

The demodulation was given an exten­
sive workout because this item ha s to be

•

just right for OX work . The demod ulation
is do ne with a 1N295 diode, connected
across a separa te ly tuned circuit o n 1.65
MHz. The detai ls are in Fig. 7 . The af is
quite good, using the Amperex eleven
transistor audio IC. Be sure and check the
details. The sn loudsp eaker is a Lowell
which has quite a magnet o n it. It is
direct-co upled to the I W af o u tput circu it ,
and con tribu tes to the good aud io ob ta in­
ed .

Figure 2 shows the overall schemat ic ,
which is a ha ppy combinat ion of two types
o f ICs and two discrete transistors. This
unit ne eds gang-tuning and the narrowband
i-f to make it into a deluxe receiver , but
these are not difficult to add . As a bread­
board unit it is extremely interest ing to use
and generates plenty of thinking about
communica t io n ICs and their futu re urna­
tcur usc.

Rf Stage

These little Moto rol a IIEP 590 IC unit s
are beginning to show u p as really amazing
for rf and i-f work. The gain is high , even at
50 MH z, the noise figure is good , the
freedom from feedback is as low as they

er Ie

8 A
SPEA~ER

receiver.(TUNE)

\JI

R'
, ,

DEMOD.
.,

MIXER 1.65 MHz TA A-300 -c(HEP!l90

r.c. HEP!l!l HEP590
INZ9!l

AMPERE X
r.c. I.C.

(TUNE ) (TUNE)

OSC

HEP5!l

Fig. 1. Block diagram of the !Ox m e,
•
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I"'OK

r• ... 4~
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11:;:===]---1~rl·A!:. SPEAKER

AF AMPL IF IER
AMPEREX
TA A-300

AF IN ~""~--i<>FROM t-
""MOO

+ 12v - ta v

Fig. 2. Schematic.

Coil Tab le, Fig. 2. (A ll taps coun ted from ground f coldJ end.)
Ll 7 turns, air wound , B/per in . 5/B O. D., antenna rap-at 3 turns, 5 90 tap at 4 turn s.
L2 6 turns, airwou nd , 4 per in ., mixer tap a t 2 turns.
L3 5 turns, airwo und 8 per in ., tap a t 1 turn .
L4 35 turns (No. 30), in MiJIer cup core (from No , 10c 1.F.T.).
L5 5 turns, No . 32, wound over L 7.
L 7 35 turns, No. 34, in MiJIer cup core.
L6 3 turns No. 30, wound on L 7.
LB 35 turns No . 34, wound in Miller cup core.
L9 3 turns wo und over LB.
L10 4 turns wound on Lll .
Lll , 64 turns, air wound, 32 per in ., 51B O:D.
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"" -,
4J OUT

+ 12 V

MOTQROl.A
I"IEP!l !l

F ig. 5 . M ix er schematic.

+ 12V
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' ROM, \
"' r---J.0 0

and 0 3. With positive ave voltage o n the
base of 0 2 (going in through pin 5) the
curren t flows o nly th rough 02 , and 03 is
turned o ff with the gain of the amplifier
then at a minimum. If the ave voltage o n
0 2 is less than that o n the base o f 0 3 by at
least 224 rn V, all the collec tor cu rren t in
0 1 will fl ow through 03 , which is the
condit io n o f maximu m ac gain . Du e to 0 1
being o n all the time, inpu t tuni ng will
remai n co nstan t, anothe r adva ntage of the
590 .

T he combinatio n of QI and Q3 acts as a
co m mon-emitter commo n-base pair and as
such reduces feedback by tw o o rders of
magnit ude compared to a single transisto r.
T his o f course is o ne of the biggest
advantages o f the 590 l'C. All things co nsid ­
ered, th is unit is an excellen t rf amp li fi e r
and an in triguing exa mple of things to
come in in tegrated ci rcu its.

T he Mixer and Oscillator

T he se are the o nly di screte transist o rs in
the receiver, and they 're o nly in it beca use
I haven' t ye t found an Ie substi tu te fo r
them o n VHF and UI/F.

The mixer circ uit ry sho wn in Fig. 5 has
a minim um of components because it use s
the tuned collecto r co il o f the rf stage for
its input. A ca paci tor over to the oscilla to r
and an i-f o u tpu t coil co mple te the deal.

An inte rest ing thing a bou t th is mixer is
that , w hile being ext remely sensitive, it ha s
no t prod uced a single spurio us so far. No
birdies have been heard in several days of
opera ti o n .

T he loca l oscillator is shown in Fig 6
and is mo re o r less stand ard with me
beca use it is turning o ut to be very reliable.

RX - 23

~ 12V

OUTPUT

c ··
;J;12!l jJ f

SUBSTRATEa

HEP590

MOTOROLA

,

AGC

r------l------Q"-6

r ----- - - - - - :>- - - ---- ----,
I i
! " ;

0 ' ~O, iT

: "
1
1

, 1, I, I

I I
'K I

: v' I
I

"-
0 ' I,

I1
I I

: 0 ' I
I

T
'- -- - - - - -- - - ---

A

+ 12 V

AGC
e

,
'0

F ig. 4. Ex ternal schem atic f or H EP 5 90.

claim , and fine ave act ion is provided
without distortion o r dctuning of the
input. Figure 3 sho ws the internal sche­
malic o f the three transistors inside the
case , which is only 3/8 in . in diameter, and
Fig. 4 shows the ex te rn al compo nen ts.

I have been using it fo r so me days now
in f ron t o f my la b receiver while working
and no sp urio us has shown u p so far. The
manual control o n the ave is perfec t.
alt hough you don 't need it just fo r rf. Th is
manual co n tro l uses the ave input line
going to Q2, which is pin 5 in Fig. 2, and it
is a nice thing to have in reserve when and
if yo u tack o n more i-f stages. It will be
use d later in its regul ar au to ma t ic fo rm . It
o perates on 0 3, leaving 0 1, the input
stage, in the lo w no ise co nd it io n.

The way this is done, referring to Fig. 3 ,
fo llows. The current of 01 goes to both 02

F ig. 3. I n tern al sch em at ic of the M o tor ola HEP
5 90.
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FREQUENCY MARKER STANDARD
Markers at 5. 10. 25. 50 . 100. 200 and 400 kHz .
400 kHz crystal . No unwanted markers . latest
low power les. Buffered esc. and output .

$32.95 (Less Batteries)

ELECTRONIC FEATHER TOUCH KEY
The solid -state design detects the mere touch of
your f inger and eliminates such problems as
contact bounce, proper ad justments and dirty
contacts. Operates w ith all kevers. Weighted .
$22.95, $25.95 (W it h SPOT Switch Option,)

$198_50

-
-

---

-.' _.."- .-
••:-- . ~-- -

--:=.-~- ~
--~~--

SPACE-MATIC KEVER
Instant self-starting. ".If-completing dots, dashes,
and associated dot. dash, character and word
spacing. Adjustable weighting. 3.5-85 wpm. Built·
in sidetone and speaker. Iambic. Dot and dash
memories. Suitable for use with all standard keys .

$89.50

MEMORY-MATIC 500 KEYER
Today's newest and most advanced keyer. 500
b,t/40 character Read,Wrlte memory. Stores any
message instantly. Near-Full and overload alarms.
Includes all Space·Malic 21 features .

$49.95

,

e Jam-proof spacing - 3 .5 to 50 wpm
eSelf-eompleting dots and dashes _ "Full-Control" weight ratio
eSidetone osc. and speaker eSpeed, volume and tone controls
e Built-in key eTransmitter tune switch
e Relay keys 300V at 1 amp _ Auto-Semi-auto. switch
• Keved time base. Instant start • AC powered. Can also operate from 12V battery.

Why don't you get the jump on all the others - too

This low-cost keyer has more features for your dollar than
all the others in its pri ce range . Even some in a higher
price range I Go ahead - look around - compare the restl
Then buy the BEST - Data Engineering's new CRICKET

LOOK - The CRICKET is here - and it has the jump on
all the others in its field!

AT LAST - A FREQUENCY STANDARD DESIGNED
SPECIFICALLY FOR THE FM'ERI
Now, for the first time, you can be EXACT with your
channel spacing and deviation.
This deluxe marker allows you to check your receive and
transmit spacing for channels in the 10, 6, 2, and 1 3/4
meter FM bands. Markers are at 5,10,15,20,30,40,60
and 120 kHz. Precision 12 MH z crystal. Osc. and output
buffered. No unwanted markers. Rich harmonics beyond
220 MHz.
$44.50 (Less Batteries)

Five-Year GuaranteeePPD USA_Send for brochures

DATA ENGINEERING INC.

Box 1245· Springfield, Virginia 22151
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F ig. 7. Diode d emodu lator, 1.5 to 8 MHz. The
co il data is with Fig. 2.

* 1000 pF MA X ( 3 GANG STANDARD BROADCAST VARIABLE
CA PACITOR , ALL THREE SECTIONS T IEO IN PARALLEL.

'be neglect ed . So , I neglected it and no
oscilla tio n has yet occurred .

The induct ors used arc detailed in Fig.
2 , and will be the subject o f considerable
expe rimentat ion in the near future . The
ad vantages of a single co nversion are im­
portant , but put a st rain o n the selectivity
question. You need at least 1.65 Mll z to
avoid excessive image, and selec tivity ap­
proaching 10 kHz (if you can ge t it) at
1.6 5 Mll z is not easy . However, as you will
sec by Fig. 2, we have four tuned circuits,
the mi xer collector, two in the i-f plank ,
an d the fo urth in the tuned diode unit.
Cup-cores from Miller lO-e tube-t y pe i-f
tra nsformers are used for three of these,
and the fourth is an air-w ound job, 23
turns per inch , with about 750 pF across it.
This is giving se parat ion of some 80 to 90%
of the sta t io ns on the band , and will do for
the mom ent. There is a q uestion of price
also . Coils wou nd with Litz wire , that is, a
number of st rands o f enamel wire wound
into one cable such as " 5/41" whi ch is 5
st rands o f No . 41 enamel each , have a
better Q than those wound with a single
wire, but t he price is a lot higher.

The i-f described here works like a
charm except for a slight overla p on close
statio ns. Another II EP 590 on 135 kHz
will of course give you selectivity down to
3 or 4 kH z.

Demodulation

As yo u may have noticed , I like Admir­
able Modulation . On VHF and UHF, and
up into amateur microwaves th ere is plenty
to do, with amateur Space Sta tions co ming
up and all , without going into a bunch of
up-conver ters and then a lot .of linear
am plifiers to get SSB power on those

e TU RNS
AIRWOVNO

TUNE

+ 12V

eoc pF

PAD

"--- - --)I-- ---)I--TO
T MIXER

F ig. 6. T unable local oscilla tor.

:r

The IC I-f and Demodulator

From the way these Motorola HEP
590's worked in the rf stage, I got the idea
that maybe only one of them would do for
th e i-f stage. It turns o ut that th ere is more
than enough gain. You can' t stay in th e
roo m with every thing fu ll o n! It 's really
fascinating. I'm listening to Six as I writ e,
and I can hear everyo ne within at least 100
miles.

The i-f details are clearl y shown in Fig.
2. This i-f portion was installed on a
separate co pper-clad plank in orde r to
check comple te ly just what it co uld do ,
and it sure paid off. At 1.6 5 MH z there is
probably more than 30 dB of gain, and so
far it has never oscilla ted even once .
Motorola claim s that the "Reverse Transfer
Admittance" ( tha t o ld Devil feedback) is
very, very , low. Here are Motorola 's words,
" . . . is ext remely low since in terms of
millimicromhos it involves the product of
two numbers less than unity , divided by a
number greater than o ne. Hence the fact
th at it is ext remely difficult to measure is
understanda ble." The figure given is less
than .001 millimicromhos, th erefore it can

The whole inductance including the feed­
back portion is tuned so that considerable
reserve power is available . Tap one, th e
oscillator emitter rf connection to Ll, can
be varied to suit . Right now it is less than
one turn from the ground end o f LI . The
mixer tap is also at the sa me place at
present , and the results are q uite remar k­
able. I'm getting very excited about th e
possibilities on Two as well. Maybe it will
replace the receiver of my sorely-missed
Communicat or Three which I never should
have sold .

... 12 V
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Fig. 8. In ternal circuit of the A m perex TAA-300
audio Ie one wet t amplifier.

The Audio rc
Figure 8 shows the internal circuit of

the Amperex TAA-300 audio integrated
circuit. The externa l circuitry is clearl y
shown in Fig. 2. This tiny 3/8 in. diameter
can contains no less than eleven t ransistors
and five diodes, and has been engineered to

frequencies. These present special diff icul­
ties when using solid sta te, to end up with
modulation which does not even enable
you to recognize yo ur best friend 's voice.
Just my opinion, so I'm stuck with it for
now. Anyway, AM demodulation circuits
can sometimes give you trouble, especially
when combined with ave, so let us take a
look .

The circuit shown in Fig. 7 is an
old-timer, but very valuable for certa in
types of work such as i-f amplifiers. It has
its own "plank" and dial and is calibrated
from about I MHz up to near 8. It is an
excellent reference point for audio quality
to start with , allowing a check into the BC
band wh en needed . This is not to say tha t
all those high-end BC sta t io ns are Hi-Fi ! It
adds ano ther tuned circuit to the i-f for
increased selectivity, allows you to check
fo r yourself the desirable values of C2, C3 ,
and R 1, and has a dc output for metering
small improveme nts in gain. It will be built
in to the i-f strip later, when the exact
induc tors, capac itors and resistors are de­
termined .
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put out a clean watt of audio energy from
20 Hz to 25 kHz, which it does, I can
assure yo u. It has negat ive feedback which
can be made variable by the use of the pot
attached to pin 8. Checking the internal
circuit shown in Fig. 8 you can see that pin
8 is the base of Q2 and the 25 mF
capacitor bypass would shunt the feedback
to ground if the pot were not in series with
it. With this pot at zero ohms the amplifier
gain is very high, and with it at maximum
there is a lot of feedback, which cuts the
gain down but increases the quality of the
audio. For a fix ed value , Amperex recom­
mends 47fl.

A high frequ ency cutoff control is used
at the in put because for communications
work you do not need 25 kHz response.
You can also cut down o n the lows because
for communica tions you don 't need 20 Hz
eit her! Red uce the value of the input
capacitor on pin 7.

Shunt pin 4 , the de input, with at least
150 mF, and run a .05 to ground fro m pin
2 to remove high freq uency instability
from the lower of the Darlington pair,
Q II . Keep the in put and out put lead s
apart, preferably using shielding on the
input. Use an 8n speaker for th e best
mat ch to the transformertess output cir­
cuit. This unit is actually as claim ed , a
" Miniature Hi-Pi Amplifier," if you're in­
terested in such. I am very im pressed with
it.

Running this receiver "as is" without
the narrowband i-f following, I can repeat
that some 80% of the sta t ions will be
QRM-free. Also , this figure may be in­
creased later when I really get into the
select ivity bit o n 1.65 MHz. Further, rotat­
ing the beam would help cut down QRM .

If you take the time to gang the three
tuning capacitors, package the whole se t in
one (or more) boxes, add a narrowband i-f
st rip, and make up a good solid state
transmitter to go with it, you will have an
excellen t po rta ble, mobile, and emergency
ng.

If yo u use it "as is" you will be
surprised at wha t yo u can hear on Six. It
also can give you an instant check on band
openings if you leave it hooked up with it s
own little battery . ... K ICLL
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R. F. Dannecker VK4ZFD
52 Pohlman Street
Sou thpor t
Queensland 4215
A ustral ia

emu ulatur

T his is t he second of t wo articles, o n t he
use of t he phase-lock loop as an

FM{AM demod ulato r.
The circuit to be described uses the

Signel ics Corp . NE56 t B IC and is based on
Signe t ics ' application no tes. Besides pro­
vid ing demodulation of the FM co mpo nent
of a signal and perfect afc tracking o f tha t
signal, provisio n is also mad e for the
synchrono us demo dula tion of the AM co m­
ponent of the signal.

A block diagram o f the NE56 1B is shown
in Fig. 1; the portion enclosed in th e dotted
outli ne is in addit ion to the basic phase-lock
loo p already described . The AM input is
taken before any limiter in the main receiver
and its phase is shifte d 90° with respect to
the FM/rf inpu t. This is necessary to have
the co rrec t phase relationship between the
AM signal and the VCO input to the
multiplier .

l OW PAS S OF FS ~ T

F J L1 E r~ CO N THOl DE·EIo1PHA SI S

OU ND

MOO
FM.

PUT

16 15 " 11 10

INPUT II I
r-,

I PHA SE l . P. DE
n"'I.R F. I f--- COMp' Fll TER

Cj OUT
INPU T12l

,
*~ UN. II C O. ll t"\1l ERCA P. J

vCO 5
OUTPU T r~ - - - - - -- - - - - - - - - --,

I

~
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II CO FINE A M DEMOD.
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Fig. 1. Block diagram o f NES61 B.
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Fig. 2. Basic demodulato r .

Shown in Fig. 2 is the basic demo dulator.
With refe rence to Fig . I we have the limited
F M/rf input app lied bet ween p ins 12 and 13.
phase shift ed AM inpu t app lied a t pin 4 , t he
veo freq u ency determining capacito r (Co)
connected between pins 2 and 3 , the exter­
nal co mpo nen ts o f the low pass filt er be­
tween pins 14 a nd 15. a nd the FM de-

emp hasis capaci to r (Cd) co nnected between
pin 10 a nd ea rth. T he muti ng fu nction is
acco mplished by use of the ou tpu t o f the
AM detector to o pen an audio gate in the
prese nce of sign al input.

T he circuit diagram for the co m ple te
demodulator is shown in Fig. 3 . Circuit
fun ctions can be mo st readily seen with
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Fig. 3. Phase-lock demodulator.
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i

reference to Fig. 2, The d esign ce nt re fre­
quency is 2 Mllz, but the NE56 1B will
function from less than I Hz to more than
15 Mll z. Input signal is amplified by the
2N5486 J FET which is wired as a simple
tuned a mp lifie r at the required i-f. T hree
AYIIOI transistors a re used in the limiter.
while the 90° phase shift is provid ed by an
adj us table RC phase shif t network .

Mut ing o f the FM o ut pu t is performed by
the use of a suita b ly biased diode as a ser ies
gate. When no signa l is present . the diode is
reverse biased by the 2 x 2N36 38 e mitter
coupled pair a nd wh en signal is applied the
ou t pu t fro m the synchronous AM detector
causes the e mitte r coe pled pair to forward
bias the diode and a llo w sign al through to
the I'M ou tpu t .

The AY I 101 transist or is used to se t b ias
levels rela tive to those of the lC. AM output
is tak en fro m pin I via a J FET so u rce
followe r; an MPFI02 wou ld be suita b le fo r
th is fun cti on . The AM det ector can also be
used to give a n indica tion of signal s t re ngth.
A su ita ble circui t is shown in Fig. 4 .

If o pe ra tio n a t so me i-f ot her than 2 MHz
is desired , (e .g. 4 5 5 kHz) it wou ld be
necessary to change the resonan t circ uit in
the J F ET a mplifier, c ha nge the veo timing '
capaci to r Co (e .g. 600-800 p F ) and the 90°
phase sh ift network (e.g. 2.2K, 5K po t ., 2 x

•

. . .VK4ZFD

Fig . 5. Alternative VCO fine tuning.

OK

2
I

3
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I

+ 18v

NE 516 B
10K6

1

0.047

-

150 pF) . If a frequenc y less than 500 kll z is
required , considera t ion co u ld be given to the
NE565 which will function as an I'M/PM
detect or but does not provid e fo r AM
detect ion and conseq ue n tly muting.

An alternate method of fine tuning the
veo is shown in Fig. 5 in which current is
inje cted into pin 6 of t he IC. A cha nge o f
+ 12% is possible for an inpu t c u rre nt of I
mA. T his method o f fine tu ning will also
affect the tracking ra nge of the d emodu la­
tor.

This co mp le tes the desc ri ption of the
phase-lock d emo dulato r.

Suc h a u nit as has been described in t his
art icle is in use in a sa te llit e track ing re ce iver
use d for monito ring navigat io nal and
weat her sa te lli tes. The principa l use of the
phase-lock type of de tector for t his applica­
tio n is t he automatic tracking of the Doppler
sh ift of the signa l which is as mu ch as +4
k l lz at the frequen cies used .

When the proposed amateur sa tellite
with the active repeater on 4 32 Mltz be­
co mes o pera tio nal, Doppler shift o f a t least
± I0 k ll z will be experienced o n the received
signals fr o m the sa te lli te. It will therefo re be
necessary for sta t io ns re ceiving the sign als to
p rovide so me form o f t racking o f the sign al
frequency . If such a tracking filter /demodu­
lator as the o ne described in this art icle is
used , the receiver bandwidth must be the
signal bandwidth plu s 20 kHz to allow for
Doppler shif t.

x

+18 v

2·2K 2·2K

~
F\¥

2x2 N3638
"*'I'

-, /'./

M

3·9 K 3·9K

-

x

-
Fig. 4. Sign al level indicator.

Reprinted from Amateu r Radio . Journal of the
Wireless Institute o f Australia.
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I
. Starting in October, 73 will hold a drawing on the 15th of

each month, with the winner getting the rig advertised as the
Rig Of The Month. Entry blanks for the first few months will
be published in 73 - after that they may be gotten from any
of the distributors participating in the contest. While no
purchase is necessary, there is a provision on the entry blank
to indicate how much has been spent during the .last month
at the participating distributor and the winner will have this
amount refunded in full. If none of the participating
d istributors are near you, please fill in the name and address
of your own distributor and send in the entry blank.

,
•

o Nuts!

- - ----- - - - - ---- - ---- ----- - -- - - -- -
RIG OF THE MONTH ENTRY BLANK

Drawing - 15th of Each Month

Send the rig to (if I win );
Name Call _
Address _

City State Zip _
Participating Dealer _

Amt of Purchase $ Salesman Date _
(to be refunded )

o I am a 73 Subscriber 0 I'd like to subscribe

73 Magazine is giving away, absolu tely free, no strings attached. a rig each and every
month - drawing on th e 15th - so send in this entry blank. Blanks like this should be available
from your local participating dealer or from 73. In addi tion to the rig of the month , the amount of
your purchase at your dealer (marked on the entry blank ) will be refunded in full, up to a limit for
any one month of $ 10,000 .
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~LA~~II\~ 25™

Gladding 25 Features:
25 watts (1 watt in low power position)
6 channels (coaxial channel switch to individually

switch transmitter and receiver channels when de­
sired)

FET front end and lC i-f strip!
8-pole crystal filter for superb selectivity (why listen to

repeaters on the next channel if you don't have to?)

Entries received too late for the October 15th drawing will be
thrown in the hat for the November 15th drawing.
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Be sure to stop in
an pick up your
Rig Of The Month
tickets, and see the "25"

73 RIG OF THE MONTH SPONSOR

6 CHANNELS/2 METER/TRANSCEIVER/25 WATTS
Power is the keyword when discussing Gladding 25'M,

the two meter transceiver the experts recommend.
Gladding 25 is so similar to our marine gear (we're the

leader in AM and FM marine communications) we are able
to take advantage of the tremendous buying power and pro­
duction efficiencies our huge volume gives us. The result is
remarkably low priced. A Gladding 25'M has the power, price
and the features amateurs want most, with unmatched quality.

• 25 Watts output · 0.3 micro volt uv sensitivity for 12 db
SINAD • Dynamic microphone for unmatched audio • Six
separately switchable transmit and receive channels . Crystal
supplied for 149.94 simplex and repeater capability on
146.34/1 46.76 and 147 .34 / 146 .94 mHz • 12 volt mobile unit
has matchi ng accessary AC power supply • Vacuum tube
driver and fi nal for reliabil ity and economy . 8 pole crystal
lattice fi lter · Solid state receiver · Transistor sockets . Glass
epoxy printed circuit boards » Quick disconnect power plugs
• Mobile mounting brackets • One watt output capability
for short range communications.

HAMTRONICS
A DIVISION OF TREVOSE ELECTRONICS

4033 BROWNSVILLE ROAD, TREVOSE, PA. 19047 PHONES: (215) 357-1400/(215) 757-5300



73 RIG OF THE MONTH SPONSORS

I•
'''0'''. ""'i'"

HAM RADIO CENTER
Announces!

VAN SICKLE
RADIO

Write for Ust
HAM RADIO CENTER, INC.

8342 Olive BI•• St. Louis, Mo. 63132
Phone (314) 993-6060

4131 N. Keystone Avenue
Indianapolis. Ind. 46205

314-547·3589

STOP IN
AND

GET YOUR
GLADDING

25
BLANK

COMPLETE STOCKS ALL NATIONAL BRANDS
WE BUY·SELL·TRADE USED EQUIPMENT

1/ r. "<,
Ii IS: ct.... ,
-_. - j

I'- X O

NOW: Call your order in , and we'll pick up the
tab for the phone call . (Minimum order $25.00)
HOW: Place station to station call . When phone
bill is received, forward c opy along with our
invo ice cover ing order phoned in , we'll send
refund check. DO NOT CALL COLLECT.

Be Sure To Stop In And Pick
Up Your Blank For The

GLADDING 25

•

•••,

ON HENRY RADIO'S
BIG NEW
DESIGN-IT-YOURSELF
ANTENNA PACKAGE

~ ...:D~O::....:..:IT NOW::::!!!:-__-~
.........,.,...

---------------------~
I Please send full information as advertised I ,

I in 73 and Rig of the Month blanks. I
I

: NAME. I

I I
IST REET -'--__ I

I
C'TY I,
STATE z,p I

M AIL TO YOUR NEAREST I

HENRY RADIO :
11240 W. Olympic Blvd., Los Ange les, Calif. 90064'
931 N. Euclid. Anaheim, Calif. 92BOl I
Bu tler, Missouri 64730 I-- -- --- -- --- - --- - ---

FOR FIVE YEARS HENRY RADIO HAS BEEN

PROVIDING A BEAM.ANTENNA TOWER PRO·

GRAM FOR AMATEURS WHO WANTED AN EFFI·

CIENT BUT ECONOMICAL PACKAGE. THOU·

SANDS HAVE BENEFITED FROM THIS OFFER IN

THE PAST. NOW HENRY RADIO HAS RESTYLED

AND UPDATED ITS PROGRAM TO ALLOW THE

AMATEUR TO DESIGN HIS OWN PACKAGE AT

SAVINGS EVEN GREATER THAN IN THE PASTI

JUST FILL IN THE COUPON BELOW. MAIL. AND

BY RETURN MAIL WE WILL SEND YOU OUR

UNBELIEVABLY LOW PACKAGE PRICE.
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If You Don't Win A 2M FM

GLADDING 25

THE MONTH
I

"'f l·a , "," "

•

OFRIG

Rig of the Month
coupons available at

ELECTRONIC DISTRIBUTORS

Electronic Distributors
1960 Peck Street

Muskegon. Mich. 49441
616-726·3196

Then Contact Us For

THE BEST DEAL ANYWHERE
HAM GEAR DEALER

for OVER 33 YEARS

W7DXX/ J tcont inued from page 128)
o u t of hand it 's rath er difficult for
(, s ta t io ns 10 sneak across 10 kHz. The
o ther even ing I wa s tuning across the
hig h end of :!O SSH look ing fo r a clear
spo t. My ..ked ca lled for the first dear
spo t below 14.350. As I tuned be­
tween 350 and 34,0 I was amazed at
the lack of ac tivity . " Maybe th is is not
the QRM capitol of the world afte r
all : ' I th ough t. So. J picked a spo t just
inside 14.350 and gave my frie nd a
cal l. He came right back . As it ha p­
pen s qu ite often. after we had been
talking abou t 5 minu tes so meone
broke in and joined us, then someone
else . and then st ill another until there
were six. o f us having a nice round­
table OSO. I pull ed ou t the old trusty
10 min ute timer so that identification
went like clock work. (No pun in­
tended.) After a half hour o r so. it
suddenly hit me. I had been looki ng at
th e wrong VFO dial. I, was, we were.
all six of us were on 14.360. I di d n ' t
really kno w what to do or say. My

first reaction was to say. " Well fella s.
I'd be tte r get back upstairs and get
so me work done," Th ey could then
worry about themselves. Ho wever,
since I hall s tarted the whole thing it
didn't seem quire right. Then too .
afte r more than a half ho ur of opera­
lion a t 14.360 I was sure there was a
monitoring sta tion using up a heck of
a lot o f record ing rape o n us and
having a blast writing o ut all those
ci ta tio ns . It occurred to me tha t per­
haps th e best way out was to "fess
up" to the othe r guys. After mention­
-ing th e fac t that we migh t be "out o f
the band just a litt le" we all spen t
another 5 minutes o r so verbally
trying to figure o u t what to do . We
came up with several good possibili­
ties. Lik e using our MARS calls. o r
just pulling o ur wall p lugs. We fin ally
decided th at the best thing to do was
to anno unce the fac t that we realized
we were in error. identify , apologize
and get back into the band , This is
what we did. It was so rt of a one way

transmission [0 all the FCC' monitor­
ing statio ns , I. as an exam ple, said :
" This is W7DXX operating portable
o ne fro m Peterbo rough . New Ham p­
shire. If there are any mo nitoring
stat io ns listening we realiz e we are
acciden tally o u t of band and will now
OSY .. . sorry:' After the whole thing
was ove r and we we re back in the
band J could n' t help but feel e x tre me­
Iy foolish . Not only for being the
cause . to a degree . of six sta tio ns
operating out of band. but for not
really kno wing what to do after find­
ing m yself in the situat io n. As far as I
can recall. this is the first time I have
ever fo und my self out of band. I
suppose I could blame it o n the new
and unfamiliar equipme nt I was using.
However. no cita t ions have been re­
ceived by any of the five part icipants
so maybe we did the best thing aft er
all. What do you do when you find
yourself ou t of the band . . . Got an
answe r?

, , ,W7DXX/ I

PARTS! I" TUBES!
\,+-<7 Send f o.I'091'1' 36 (:per

CORNELL'S 33<: l ubeper -
New Color ORDER fREE

Catalog tube If NOT SHIPPEO
48 Pqs, New 11l'mS IN LOT S or 100 IN 14 HOURSI

4215 S University Ave. San Diego, Calif. 92105

FREE ALARM (AlA
• • PAGII: , " " . " 11: 0 WITH J'O _v"aLA"
AND "I"E A""''''' P"ODUCTS " 0 ''
IN ST"'''L.'' ' "'ND II!:LII!:CT"ONIC ~
T II:CHNIC IAN S , lNC"UO . S "AD .... " . ~
IN"""'''.O . C O N T " O LS. H"'''O-TO- Ii
" I N O P"'''T S . AND' P ... G . S 0" Iii
... PPLIC .... TION N OTII!:S. J~'1 IlII
~ mountain west alarm r.... - ... ;
~ 4215 n. 16th st. phoenix, az, 85016
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•
All you need are # 4 mounting sc rews ... just
plug-in components .. . li ke 1J4 wa tt resistors,
ceramic capacitors, d iodes. LC.s, transistors
and more . . . and your circuit's bui lt! No spe­
cia l patch cords needed! Components inter­
connec ted wi th any solid No. 22-26 gauge wire .

And you can try it with absolutel y no risk fo r
5 days. If not satisfied, just return your EL
Socket and receive a full refund. Tryin g is
bel ieving. How can you go wrong? Order your
EL Socket now!

73

[gO- QEL INSTRUMENTS, INC
61 First St., Derby, Conn. 06418
Telephone: 203/735-8774

• Nickel/silver plated terminals - very low contact

resistance

• Low insertion force

• Mounts with =4 screws

• Inilial contact characteristics beyond 10,000
insertions

• Vertical, horizontal interconnecting matrices

• Accommodates wide range of wire and
component leads from .015"-.032"

Send check or M.O. todayI
Add 50i fo r postage and h a ndling

25% d eposit o n C .O .D .s
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RADIO BOOKSHOP BIG DEALS
",.

ATV EXPERIMENTER $2.95
Invaluable book if y o u are

interested in amateur tele vi­
s ion. This book co n ta ins re­
prints of the most im portant
material from the now d efunct
ATV Bulletin.

COAX HANDBOOK $3 .00
Invaluable book fo r the

h am or the lab and for every o n e
else who doesn't want t o h ave
to keep a whole library on hand
for reference - or even worse
have to write to the manufac­
turer for co a x sp ec.

Diode Circuits Hdbk $.95
There a rc 115 diode circ u its

in the ha ndbook, including
p ower su p p ly applications ,
regu lators, ae meter applica ­
tions. a ll sorts of receiver d etec­
tors (AM-FM-SSB). noise limit­
e rs. sq u elc h , AGe. va r ica p tun­
ing, audio clippers. compres­
so rs, FM modulators , RTTY
ke ying, vara c t o r mu ltipliers.
fi eld s t ren gt h meters . wave­
m eters, noise generators, an d
many etc . Very enjoyable
book. C heap too .

VHF ANTENNA HDBK $2.95
If y o u a re now o r ever in ­

tend to be active on any o f th e
VB F bands ca n you really a f­
ford not to sp e n d a lo u sy $2 ,95
for a co m p le t e and detailed
b o ok on V HF ante nnas? You

'oJ will find descriptions. dimen­
W slons. tuning data . and dlag­
~ rams of a ll t ypes of antennas in
» this book . From a n instant
C) coat hanger a n ten n a to a gtan t
» co llin ea r beam. it is all here .
N Your a n ten na is th e ch ea p est
- a mp li fi er you can build . Get
~ thi s book.

7 3 T ransis t or Circuits $.95
Audio amnuners; p ream p ­

lifiers. c lip pers. rtlters, m odula ­
t o rs . r eceiver ~ fn.. AG C .
sq uelC h / tuned a u d io amplifier.
crysta l tlters. su per- rege n, 2m
preamp . 220 MH z preamp. o s­
cilla to rs , varia b le crysta l oscil­
la to r . UHF o scillator. 10m
transmitter . 6m transmitter .
2m transmitter, signa l tracer . 1
kH z an d 100 kH z calib ra tors.
swee p frequenc y generator,
sa w to o th generator. test eq u ip ­
m ent o f a ll k in ds. s tu ff. Fun .
Inexpensive .

10 8 Q's and A's $1.95
Discussions of transmuuna.

re ceiving. a n te nnas. power and
a u d io measurement devices
e tc. Circuits. gadgets. sma ll
co nst r u c tio n projects . profuse­
l y illustrated . A weal th o f in ter­
est i n g info rmation and reading .
C hea p . too. considering.

RAD IO HANDBOOK $7.95
The book has b een national­

ly adver ti sed at $12 .95 : h ow­
ever we have a few co pie s avail­
able at this special price as a
close-o u t on the 17th edit io n.
8 50 p age s of handbook d ata
a n d construction projects , This
is o ne of the best book b argain s
you 'll find - while it last s !

SIMPLIFIED MATH $.50
Do es math scare yo u? It

sh o u ld n 't. This easy -to -un der­
sta n d book explain s the sim p li­
fied e x po n en t ia l system o f
ar it h me tic. sim p le formu la s .
logarithms. and t heir appllca­
t ion to the ham sh ack .

TV INTERFERENCE $1.50
Wh y su ffer with TVI? It is

cu ra b le a n d this n e wes t an d
most co m p le te book will h elp
you ge t rid of that pesk y
misery . .

Transistor Projects $2.95
Cra m med with h ome con­

st ruct io n projec ts su ch a s a
co m p lete com m u n ica tio ns re­
ceive r. a co nver ter co nver ter.
C W filter and m onitor.
1(l-1 5-20m FET co n ver t e r. 40
& 160m co n ver te r . 2-6-10m
converter. 30 MH z i-f st r ip,
a u d io bandpass filter . 6 m
FETS. a udio derived AG C. 432
MH z co nver ter , 2m co nver ter.
megaphone , 1296 MIl;: con ver­
ter. SImple 10m recei ver. F ET
preamps for 144 & 4 32 hotl h:.
noise clipper. SSB transm itter.
Brn sta tio n , 6m ultra-midget .
160m transmitter. 432 MH z e x­
cite r . varac to r tripler for 1296
MH z . FET VFO for 80m. VFO
for HF a nd VHF, VHf' para­
m etric amplifiers. diode co n ­
trolled b reak -in . s lid e bias
m odulator, modulating tra n sis­
tor transmitter\ FET audio
c u m p ressor- p u s technical
and theory material o n design­
ing rf power amplifiers , ze ner
d io d es . integrated Circ u its.
s im p lif ied transistor d esign for
the amateur. C W monitor.
RTTY indicator. crysta l o sctlta­
torssand more .

OX STUFF
WORLDDXMAP $1 .00

This is the sa me wal l-size d
DX map that is included w ith
the DX Handbook excep t it
co mes to you rolled up inste ad
of folded . This is so you can put
it on the wall or have it f ramed.
The map is designed w it h a ll
co u n t ry prefi x es indicated a nd
sp ace for y o u to co lo r in t he
c o u n t r ies as you work them.
Visitors c an see immedia tel y
h ow much of th e world yo u
have c o n tac ted ! The zo n es a re
on the map as well a s prefi x es .
Maybe you need several maps.

CUSTOMIZED DX BEARING
C H A R T $4 .00

This is n o t ava ila b le o n thl'
su bscr ip t io n b onus b ecau se it is
pro vided purely as a service o f
7 3 . An amateur who works for
a big computer c o m p any has a
program which permits him to
plug in your lo ca t io n and h a ve
It pr in t out the b ea rings o f al l o f
the c o u n t r ies o f the w orld from
yo u r shack. Once you h ave th is
list you will u se it for every DX
co n tac t. The c hart gives the
b earing and distance to all
major cities a nd countries . Be
patient when you order for
the se have to be run through in
groups at this low cost to you.

DX H A ND BO O K $2.95
How to work O X . h ow to

ge t QSLs country lists. a ward
li st s . po stage lists. QSL
bureaus. maps of the World .
North A merica, Car ib b ean.
South Ameri ca. Africa. etc .
Great circle maps ce n ter ed on
major U.S. cities. b earing ch ar ts
for beam headings for major
cities. how to go o n yo u r o wn
D'Xpedttton , and m u ch . much
more . This is the bi ggest S('lli ng •
OX Handbook ever p u b lis hed .
written by 73 's ed ito r-p u b lish -
e r who h as OXed from nearl y
100 countries . Th is book in ­
cludes a wall sized DX map o f
the world . itself w orth th e p r tce
o ft h e book.

U.S . MAPS Four for $1 .00
The se wall size d m aps show

the stat es and ca ll a reas. They
a re specia lly d esigned for co lor­
ing to sh o w the progress toward
the Worked All State s a ward o f
ARRL or the Worked A lmost
All Stat es award put o u t b y 73
(for proof of c o ntac t with 4 9
stat es) . Since you will probably
b e wan tin g to work for the
award on sever a l bands y o u will
want several maps. They c o me
i n groups of four .

73 BINDERS $4 .95
These are not available as a

subscn p no n b onus. But y o u
s t ill need them to mak e your
issues of 73 sta n d up o n the
shel f. It also helps k eep back
issues from getting lost or sp il t
o n. Or into the hands of th e Jr
Op The binders are a gorgeous
red and come with the nicest
set of year stickers you 've ever
seen. Dress up your sh ack with
t he se b inders.

LAPEL BA D G ES $1.00
Name and call identifies

you at club meetings. namtests.
busted pot parties . Hand en­
graved b y sk illed New Hamp­
sh ire craftsman wit h lo vin g
care . O nly o ne lo u sy dollar.
Send f irst name a n d call.

Call Letter Desk Plate $1.95
How about dressing up you r

o peratin g table with a d esk
plate sh o w in g yo u r first name
and call? T hese embossed desk
plat es a re nice - and inex p en­
sive. No zero available. so rry.
There is room for t wenty le t ­
ters and sp a ces total .

Sideband Log Book $2.00
Are y o u t ired of u sin g a lo g

book designed b ack in th e
1920 's? Try one of these
1972-type logs d esigned by
W2NSD /1. A pad o f 125 log
sh eets. 8 112 x 11. with 20 c o n­
tacts per page will la st y o u for
2500 contacts . Try this first
really modern log sh ee t .
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.... FM Repeater Handbook $6.95
~ This hardbound b ook fr om
N Howard Sams is not availab le

o n the su bscr ip t io n b onus d eal.
So rr y 1 because it is o ne yo u w ill
want If y o u intend t o set up a
repealer.

THE BESTQF FM $4.9ft
A h Ufe selec tio n o f th e b est

technica and constr uctio n a r­
tides from the FM J ournal in­
eluding data on th e formation
o f a repeater group. licensing a
repeater . transistor sw itch ing
for receivers , 450 MH z gain an­
t ennas. adjusting d eviation
without t est equipment. oar'

-i rowband vs wideband, c rystal
I p:ro d uction from raw quart z
I through final inspection , tran­

W sisto rs o ver vibrators for rno
.... bil e. satire on the 41 V . e li mina-

ting tubes in early hybrid h and
units. transistor preamp for
mik es. frequency division a nd
m ultiple xing in rep ea ter can'
trol, adj a cent repeater prob­
lems , multi-frequenc y for the
GE, ac su p p ly for th e H23 h an­
d ie-talkie. narrowbanding th e
Pre-Pro g 450 units , co nver ti ng
456 Pro g Line T elephone mo­
bil es for h am u se, i mp rovtng
the Gonset F M Co m mu n ica to r,
improving 450 Pre-Pro g recetv­
ers, Wichita repeater, A RIo:C
n et a n d public service, qutckie
'Ivp o wer and whine mter} lo gic
ele me n ts for t o uch tone d ec od­
ing, F M vs other modes ,
sq ue lc h for Motorola Pager, in­
s t ructio ns for rep eater o wners,
pr ior ity inputs for a repeater,
four freq for Pre-Pro g). 6-Freq
osc for 80D and 14vD, FM
clin ic , FM tak es over AM ,
check in g crystal ove ns, ni-cad
c harger , mobile hin ts, a nd e tc .

-J
ot

FM Rptr. Circ. Manual $4 .95
Hardbound Edition $6.95

This 300-plus p age b o ok h as
material on basic FM repeaters ,
national s ta n d ards for F M re­
peaters, carrier o pera ted re­
p eaters, tone decoders for re­
peaters , controlling repeaters
wit h tone s, improvin~ repeater
inte lligib ility , minimizing d e­
sensitizat io n , solv in g tntermo ­
dulation problems,tdigital iden­
tification, the WBuBFM tdenu­
fier a co m p u ter-o p tim ized di­
gital identifier WAf,JZIIT de­
sign d ata, the Curtis identifier,
the K6MVH autopatch, the
Zero DKU autopatch , the
t ouchtone autopatch, se t ting
up a mobile station enco ders
for su b -au d ib le tone burst a n d
whistle-on u se, multichannel
scan nin g, RIo' preamplifiers for
repeaters, antennas for 2m I"M,
collin ear gain antenna for re­
peaters, welding rod grou n d­
plane , high gain m obile a n ten­
na, poor man's frequency m e­
ter, signal generator ci rcu its.

R epeater Bulletin $2.00 yr
Monthly bulletin o f n ews

a n d a ctivities of the New
England Repeater Groups. Lots
o f o pin io n s, controversy , re­
ports

h
even t ech n ical a r t icles

a n d t ink pieces . This bulletin
is a vaila b le free to all amateurs
living in the New En gla n d sta tes
who are active o n 2m FM Out­
s ide of this area the s u bscr ip­
tion price is $2 per y ear . Issue
number one was J anuary 1972.

The Bulletin is the place
where the m ass of I"M informa ­
tion is published that d oesn 't
m ake it into 7 3 b ecause there
just isn 't enough room. It runs
about 24 pages per m onth (8 11t
x 11) .

If y o u are intere sted in a
su bscr ip t io n , sen d you r name ,
call , ad dre ss , including zlp , a
list of the FM equipment you
a re using, the repeaters you u se,
a nd any repeater clubs or other
a ma teu r radio clubs that you
area memberof.

Atlas of FM R epeate rs $1 .50
Listing, b y state a n d ci ty, o f

a ll repeaters , both o pe n a n d
closed , in the world , co m p le te
with co ver age m aps o f m any o f
the major repeaters . Maps a re
included sh owin g the sta tes a nd
cou n t ies, with th e a reas o f re­
peaters indicated.

FM ANTHOLOGY $4.9&
R eprints from the FM Bul­

letin (Feb 67-Feb 6 8 ) includ­
ing the n ew regs for 150 MH z
marine two-wa y com m u n ica­
tions, mobile noise su p p ress io n
techniques, a direction-finding
a n te n na for 146.94 MH z , four
transistor crystal co n t ro lled
co nver ter for 2m FM , three
o scillators for tuning 'Up FM
receiver s, inexpensive i,> rea m p
for 2 m a n d 6m, desi gn mfo o n
a n te n na m atchin g, discussion
o r repeater pro po sals before
the FCC , d escription a n d d e­
tails on Baltimore repeater
WA 3DZD, firs t fi ve cha pters o f
the infamous Ch ro n icles o f 7 6,
a si m p le TVI elim in a to r, con ­
verting the GE m obile su p ply
t o ac operation, com m u n ily
public service, good an d b ad
poin ts of p o p ular surp lus 450
e q ui p ment, d escription o f
W6FNO repe ater, u sing differ­
e n t m odes in a rep eater co n t rol
mobile, how frequent shou ld a
repeater ID b e? ; u sing 2m FM
between planes , multiple re­
peater power o u t p u ts, plans
a nd circuit for a h and trans­
ce iver , how a b o u t a c ross co u n­
try 2m FM n et? , m obile t el e­
phone se tu p u sing a 450 repeat­
er, description o f Buffalo re­
peater, 12 foot o m n id irec tio n al
a n te n na a Ia Comprod and Pro ­
d elin , plans for enco der a nd
decoder, SAROC goings o n
(ahem!) , power a m p lifie r for
h ome builder, n ew tel ephone
regulations for a tta chmen ts ,
e tc.

73 Back Issues Vol. 1 $3.95
This is a n asso rt me n t of

t welve different b ack issues of
7 3 from the years 19 60
through 1964. Normally th ese
b ack issues would cost you
$ 1.0 0 o r more each , but since
this asso r t me n t is o u r c hoice
instead of yo urs , thus the b ar­
gain . Here is a goo d way to
build up y our te chnical libra ry
with hundreds o f interesting
an d val u ab le t ec h nical articles
a n d construction pro jects. Y ou
may have missed these great
issue s when they o r ifl: inallY
came o u t, but d on't miss th e
fun o f reading them n ow! T he
e mp hasis o n articles with n o
o perat in g n ews o r m onthly
colu m ns means that little of the
m aterial is dat ed .

73 Back Issues Vol. 2 $3.95
Twelve different b ack issu es

o f 73 from th e years 19 6 5
through 19 67 . T hese are the
real vintage years o f 7 3 for
home builders o f transistorized
gear . Lots o f VHF p rojects an d
gad gets galore . See lor yo urself
what 73 was doing b a ck when
QST was s t ill bringmg yo u o n ly
tubes. At this price y o u get o ur
ch o ice of back issues . This is a n
excelle n t way to fill in m issing
b ack issue s, i f yo u lik e to
gam b le .

73 Back Issues Vol.3 $3.95
Twelve different b ack issues

o f 73 from the years 1 9 68 to
1970. These bundles a re al­
read y made up so you have to
acce p t our cho ice a t this price .
Individual issue s for m o st
m onths are s t ill availab le for
$1 .00 each for these years.

BUMPER STICKERS 4 ($1.00
S tick the se bright stic k ers

o n your car bumper or win­
dow to let p a ssing FMers
know what c h an nel y o u are
monitoring. Available in a ny
co m b in a t io n of the following
channels : 70

l
73, 7 6 , 82, 8 5 ,

88,91 and 94.

CLOSEOUT
We h a ve o n ly a limited

number o f th e follo wing
items. Hurrl an d o rder yours
before they r e a tl gone .

CLOSEOUT
3 Pair:. Walkie -T al k ie T R ·3 Els­
co - per p air: $ 10.0 0
8 Travel C lock Radio Model
8NC-1l 5 $10.00
30 1 3 " Globes $ 10.0 0
818"Globes $17.50
14 Classics Ed . A tlases $10.00
3 Imp erial Edition $5.0 0
18),10 Transistor AM-F M-A FC
-Ac Model 10FD-21 2 Digital
Timer: Clock Radio $1 9.00
4 North American Solid S ta te
AM Clock Radio ILam p Model
No. L C9898 $ 15.0 0
13 K-12 Prep Slide Rules $3.00
2 Poloroid Swingers $ 17.50

Mail t o :

RADIO BOOKSHOP

Peterborough , N H

034 &8

Name _

Street _

C;lyY-- _

State Zip _

Call _

Please e n close separate sheet
listing books ordered.



F. Dale Williams K3PUR
807 Walnut Street
State College PA 16801

I n Parts I and II basic LC filters were
developed into active filters utilizing

transistor amplifier stages and RC circuits. In
this process, we showed that the bulky
inductor, or indeed any inductor, was not
only unnecessary, but in most cases a hin­
drance to design and stability. The use of
transistor amplifier stages with network
selectivity determined by feedback co m­
ponents presents a flexible mechanism
adaptable to any filter requiremen t. One of
the main advantages of the active filter is t he
replacement of high insertion losses normal-

o

ly associated with LC filt ers with little or
no insertion loss and. in many cases. overall
gain . At the lower frequencies. inductors
become quite lossy and good circuit Q's
become more difficult to obtain. Substi­
tuting gain stages fo r these unwieldy co rn­
ponents allo ws the designer to set a value of
Q optimum to the desired response .

In spite of the many advantages of
transistorized active filt ers over the passive

76

LC types, there are also some disadvantages.
Due to the problems of impedance ma tching
input and output of t ransisto r stages, utili­
zing a minimum number of compo nen ts
requires tha t the transistors be inco rpora ted
in an emitter follower configuration , thus
limiting gain to unity . Naturally, if the
number of components, o r ex pense , was not
imp ort an t, design would be so me what
simpler and the resulting response so mewhat
bette r. Recent adva ncements in integrated
ci rc u it manu f acturing processes have
managed to bring the average cost and
availability of these components within the
reach of the amateur and provide a means of
improving the performance of the active

., ~-----+,

>----~,o

,, ~-----j

Fig. 1. Opera tional amplifier.
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Fjg. 4. 2-pole low pass with linesr IC.

H g. 3 . RCA CA3035 linear em plit iet .
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outboard freq ue ncy compensating com­
pone n ts will a lso serve to make the circu it
independe n t of unstable response, tempera­
ture variatio ns, and po wer su pply flu ctu a­
tions. Referring to Fig, I , t he input labelled
V,l is known as the invert ing input and a ny
signal inse rted here will be 180

0
out o f phase

at the o utpu t. On the o ther hand , V2 is a
non-inverting input and will not prod uce a
phase shift at the outpu t. The notat ion " A"
ind icates o pen-loop gain of the ampli fie r
witho ut ex ternal, componen ts . Although
either input can be utilized as the signal
so urce , the inverting termi nal has the advan­
tage of allowing mo re gain and attenuation
of unwanted freq uencies. This is especia lly
true in the lo w pass filter configura t ion
where the feedback capacitor originates at a
lo w impedance output point.

T he input stage of t he o pe ra tional amp li­
fier consists of two transistors connec ted to
fo rm a differential amp lifier. T he RCA
CA3030 operatio nal amplifie r in Fig. 2,
shows the two in pu t t ransistors connected
back-t o-b ack . This configu rat ion provides a
high input impeda nce and allows the offse t
(signal leve! above de base) to be adjusted via
the " no-signal" input te rmi nal. T he input
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Fjg. 2. RCA CA3030 operatjonal ernptitier.

filter while retaining the low cost of the
simp le transisto r version .

One of the mo st versatile of the integ­
rated circuit family is the operational ampli­
fier. The ideal opera tio nal amplifie r is
basically a two-input , infinit e gain, voltage­
con tro lled " voltage source. Figure I shows
the sy mbolic representa tion of the ope ra­
tional amplifier. T he output voltage, Vo will
always be of the same polarity as the voltage
at o ne of the input terminals and of o pposite
polarity to that of the o ther input terminal.
Outpu t level is a functio n of input level and
gain of the a mp lifier :

Vo = A(V2 - VI)

In considering the use of operatio nal
amp lifiers as active componen ts in a filter
network, there are many advan tages to be
noted. An increase of reliabil ity is possible
due to the closer matching of act ive and
passive components and temperature stabili­
ty o f these compone nts mounted o n a single
subst ra te. An add itiona l ad vantage is eviden t
in red uction of size , weight, po wer consu mp­
tion, and cost of a similar passive network .

Unfortu nately, the practical opera tiona l
amp li fie r is a non-ideal device , the voltage
gain of wh ich is highest a t de , decreasing as
freque ncy increases. Natu ra lly, it has a finite
input and output impedance and a stability
fac tor which may requi re negat ive feedback
to preclud e osc illa tio n . Stability is no rmally
no problem when ut iliz ing the operationa l
amplifier as an active filter element since the



cr
3 546

differen tial amplifier is followed by vo ltage
gain stages which raise the signal to a high
level. Various terminals are brought o ut o f
these voltage gain stages to allow frequ en cy
compensation . The final stage of the ampli­
fie r is a lo w impedance output in the fo rm
of a push-pull emitter fo llower which pro­
vides freedom from loading which might
affect the desired frequency response . Since
the operational amplifier is a bipolar device,
it will amplify both positive and negat ive
voltage swings. Alt hough so me integrated
circuits may be used with single polarity
power supplies, by additio nal circuit modifi­
cations, it is wise to use positive and negative
supplies with a commo n ground, as recom­
mended by the manufacturer.

In utilizing integrated circuits for active
filter design , there are a number of new
problems which are not so apparent in
transistorized fil ters . First of all, with integ­
rated circuits we have a number of transistor
stages, 'with their associated components in
very close proximity to each o ther on the
same physical base. Consequently, freedom
from internal feedback becomes an impor­
tant factor. Similarly, external frequency
determining componen ts must have short
leads and, in some cases, be physically
o riente d to prohibit stray p ick-up . Secondly,
circuit stability is dependent on gain and
loading among other parameters. As an
example, failure to match the low output
impedance of the integra te d circuit will tend
to change the frequency response of the
filter, increase current drain , and decrease
app lied voltage. Using the integrated circuit
in the inverting mode to ob tain additional
gain requires careful design of input signal
range and supply voltages to preclude the
possibility of oscillation . With increased
gain, it is mo re difficult to design a filter
with a sharp 3 dB cu toff point. In add ition,
where we could easily expect a passband flat
to ±l dB limits when working with transistor

NEW

$89.95MODEL 5-50

vhf SPECIALISTS

Crysta l Controlled CONVE RTE RS fo r O X . F M.
ATV. Space a nd other uses. Ex t re m ely sensitive
and free from spurious resp onses. With A.C.
power supply . Cho ic e of J· F ma ny in stock.
Upgrade you r station to JAN E L .

50 M Hz 2.0 dB NF $ 7 4 .95
144 M Hz 2 .5 d B NF $74.95
220 MHz 3.0 dB NF $ 79.95
432 MHz 5.5 dB NF $74.9 5
All postpaid. Write for full details. Also pre­
amps. Ask about our OSCAR special 435 MHz
converters. P.O. Box 112
JANEL Succasunna NJ 07876
LABORATOR IES 201 ·584-6521

We will ship UPS postpaid on cash orders. Send
check or mon ey order to:

1/2 W. to 5 W. drive will deliver 25-50 watts
out. Your T R·22 will drive the 5-50 to 40 watts
out.

VHF
UHF

VIBROPLEX
ENJOY EASY.

RESTFUL KEYING
$22.95 to $47.95
TH~ VII.OPLKX

CO•• INC .
B33 B roadway.

N ew York . NY 10003

2-M AMPliFIER

POBOX 167 VIENNA VA 221BD

Or'9, " .1 Tnt.olII.... r1 .., ,,, '". .... 1
tIoot pr ep, .." yllU ot ~_ f o.. FCC Fi ..1t
'"d SeCOII d.c1 111 lIU",,, . l "c l~ de1 VP ­
Oote d ... I t ,ple c ~oj c e t f1 h i"d i;ey
~c~ ~..' t l c dliq ri"". PL US - · Self.S t. dy
A b ' HI ~ Ten ., • • nNL ~: 19.9, POHp, l d

Fig. 5. Normalized low pass.
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SALE

Bo x 12-1 :1 · Sprm l':, fi t" l rl . Va . 22 15 1

FRECK RADIO
38 Biltmore Ave

Asheville NC 28801
704-254-9551

30% Off All Used Equipment in Stock

LARGE SELECTION ­

SEND FOR FREE LIST

CLEARANCE

2 METER PREAMP
More Gain, Less Noise For The Money!

20 db gain
Noise Figure 2.5

12 VDC Operation

Sma ll Size : 1% x 2% x Y, Only . . $ 12.50
Kit 59.50

Opt ion For 150 - 250 vae Operat ion - $ 1

OATA ENGINEERING INC.

~ BIRD ELECTRONIC
'YZ3 CORPORATION

30303 AURORA RD.' CLEVELAND (SOLON) OHIO 44139
Phone 216·248·1200 ' Cable BIRDELEC

The New HAM-MATE'" Directional RF Wattmeter is a d irect
descendant o f the famous model 4 3 THRULlNE~ - the pro­
fessional standard of the industry. Designed specifically fo r the
serious radio amateur, t hree models currently available measure
forward and reflected power in the following ranges :

4350: 2000!200w. 1.8-3OMHz (160 meters to 10 meters}
4351 : 1000!200w. 1.8-30MHz (160 meters to 10 meters!
4352 : 400!4QW, 5D- 150MHz (6 meters, 2 metersl

All have an Insertion VSWR below 1.1 in 50-52 ohm li nes, a
minimum of 20dB Directivity , 8% Accuracy , 50-239 female
UH F connectors and ca rry the 12 months guarantee o f all
Bird instruments.

ON LY $79 (plus $ 1 shipping)
Also ava ilab le at Henry Radio, Hamtronics, et c.

TH- 33

C - 3 .546
I - 27r(l 500f'

= 370 fJF

C - 1.392
2 - 21T( 1500)

= 147 fJF

_ .2024
C3 - 21T( 1500)

= 2 1 fJF

Fig. 6. 3-pole low pass filter .
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More pra ctical values for the capac ito rs
are o b ta ined by imp edan ce scaling. In this
o pera t ion , the normalized resistance values
are multiplied by the desired filter h = = = = = = = = = = = = = = = = = =r--
impeda nce value while the ca pacitors are
div ided by the same figure . Ut ilizing a new
figure of 1 len provides the values shown in
the ne two rk of Fig. 5 . The no n-in verti ng
inpu t of the integrated circuit shou ld be
terminated with a value of resistan ce eq ual
to the impedance seen by the inverting input
transistors of the o pera t io nal amplifier, the
value o f this resistan ce may be much lower
than the in pu t impedance, and ca n best be
found by substitution after the designed
value freq uency selective co mpo nen ts are in
place. To increase stab ility of the net wo rk ,
the inverting input is biased wit h a resistance
determined by the level of the input sign al
and the gain of the o pera tio nal amp lifier.
T he RCA CA3 030 ope rational ampl ifie r is

filters , we n ow must em ploy extra sectio ns
to crea te a flat response.

In order to estimate the passive compo­
nen t values fo r active fil te rs, we use a
ne two rk no rmalized for a frequency cu to ff
o f I radian per seco nd. The network shown
in Fig. 4, gives the normalized component
values for a three-pole fi lter to p rodu ce a
Butterwo rth response . Reco mpu ting the
capacitor values, by freq uency scaling for a 3
dB cu to ff at 1500 Hz gives :
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used in this-low pass network as an example
of a low-cost integrated circuit for act ive
filter work . The response of this network is
shown in Fig. 7a. The tolerance of the
compo nents used in this circuit was 10%.
Closer tolerance components, o r trial and
error replacement, will bring the cuto ff
frequency down to t he desired 1500 Hz
po int. The circuit ex hibits gain of 7 dB
indica ting that higher values of net work
resistors might be used if it is desired to
obtain more common elec tro lytic capacitor
values. The attenuation curve is not as steep
as it might be. This is mainly a problem of Q
and lack of component iso lat ion in the
integrated circui t.

Normally. we would expec t a noticeable
inc rease in attenuation slope when add ing
filter sections. Figure 8 shows the normal­
ized values fo r a two-pole filter with Butter­
wort h response. Utilizing the same cu toff
frequency , compu tations fo r the co mponent
values ap pear as fo llo ws :

C - 1.414
I - 2,,(1 500)

= 150 I'F

C - .7;;.07~,,"
2 - 2"( 1500)

=75 1' F

With I Kn resistors :

I SOCI - '*i,*-­1000
= 150l'F

C - 75__
2 - 1000

= .075 1'F

AT TEN UAT ION ea
" o,~___

o

cr
1.414

"
<,

1.,,/
0

I re,
0

Fig. 8. Normalized 2-pole low p ass.

The new two-pole configuration is shown
in Fig. 9. With this sect ion added to the
previous three-pole network, the five-po le
filt er provid es us with 10 dB gain , but, as
can be seen in Fig. 7b, no addit iona l
attenuatio n. Thus it is no t possi ble to vary
the response curve by adding additional
poles without recomputing the po le values
for the entire filt er. In other words, to
change a three-pole net work to a five-pole
configuratio n. calcula tions from normalized
values for a five-pole design mu st be made
rath er than adding a two-pole section. An

•
exception to this rule exists when an RC
network is added to the outpu t to flatten
the response ; however, these components are
not normally considered an active pole of
the fil ter.

Although the versati lit y of opera t ional
amplifiers is hard to match , integrated cir­
cuit linear amplifiers are easier to adapt to
filter design . The RCA CA3035 in tegra ted
circuit linear amp lifier, shown in Fig. 3, is an
economical , high-gain, wide-band amp lifier
wh ich can be operated fro m a single power
supply. Three separate amp lifiers are housed
in this TO-5 case, and they may be opera ted
ind ividually or cascaded fo r a voltage gain
approaching 129 dB. Power supply voltages
may vary as much as 5 to 18 volts, and each
amplifier is internally temp era ture compen­
sated in the ra nge _55

0
to + 125

0

. 12 V

" " ,
~, '.'

,f-o
~ , -<1 '

0'"
2 -tav

'"

'0a6,2

-20.L__, _ _ ~__~_~__~_

Fig. 7. CA3030 low pass response. Fig. 9. 2·pole Jow pass fi lter.
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MORE RANGE •••
with NO NOISE

ElIMINATE IGNITION NOISE
ELECTRO· SHIELO tl
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Amplifier number one offers high input
impedance (5 0 Kllj, low output impedance
(27 011j, low noise, and a response flat
within 3 dB fro m de to 500 kHz. A diode
protects the amplifier from possible damage
by overloading signals.

Amplifier number t wo has an input
impedance of 2000n and an o utpu t resis­
tan ce dependent upon the outpu t load resis­
tor. This amplifier may be externally
powered by a separate power supply through
pin 7.

Design of a low pass filter with the RCA
CA30 35 IC linear amplifier is shown in Fig.
4 . Resistor RI provides a bias fo r amp lifie r
number one . The second and third amplifiers
are not used in this circuit. Capacitor C I
couples the signal to the ac tive network
while C4 provides output coupling. R2 , C2,
and R3, C3 make up the two poles o f the
low pass filter. The freq uency response curve
for this active filter is shown in Fig. I Ia.
Frequencies below the 3 dB rolloff are n at
within ±1 dB, the attenuation curve is
smooth and easily varied by changing the
values of the components making up the two
poles.

In many cases, a sharper rate of attenua­
tion is desirable than that shown in curve A
of Fig. II. With a fe w addi tional compo­
nents and making use of amplifier number
two of the CA 3035 integrated circuit linear
amplifier, t he slope is easily steepened.
Referring to Fig. 10 , we now have a three­
pole low pass active filter which lend s itself
well to experimenta l design on the work­
bench . The outpu t coupling capacitor, C4 of
Fig. 4 , has been replaced by a 0 .22 IlF
capacitor whic h. besides coupling the output

Fig. 10. 3·pole low pass with linear IC.
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Fig. 12. Normalized high pass filter.
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Fig. 11. Lo w pass response R CA CA303S.

of amplifier number one to the input of the
second amplifier , also act s in conjunction
wit h C5 and R4 as an impedan ce mat ching
co mpo nent. This procedure is necessary to
preclude disto rti on and loss otherw ise en­
countered when the output impedance is
much less than the following input im­
pedance. These comp onents must be selec­
ted to assure fait hful coupling of the signal
over the entire frequency range o f in terest.
Resistor R5 funct ions as part of the third
filter pole in co njunction wit h feedback
capacitors C6 and C7. Capacitor C7 has a
great affect on the attenuation slope and
may be varied to obta in the exac t degree of
slope desired . Resistor R6 also he lps to
match the output/ input impedance of the
two amplifiers and co mpensa tes for t he
impedance change caused by the feedback
network . Curve 8 in Fig. II shows the
effec tive increase in slope a ttenuation by
addi tion of the third pole and amp lifier
number two . Notc that the three-pole filter
st ill exhibits a nominal gain of 5 dB . The
circuit was no t designed wit h obtai ning a
signal gain in mi nd , although the CA 3035 is
capable of a much greater increase in signa l
level. We would normally be sat isfied wit h a

IIC I".
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ion

Impedance scaling is then obtained by
multiplying each resistor value and dividing
each capacitor value by a constant chosen
fo r convenience in componen t selectio n.
Using 1000 as an impedance cons tant , the
circuit values of Fig. 13 are obtained .

From the response curve of Fig. 14a it can
be seen that the active high pass filter con­
figuration of Fig. 13 exhibits 7 dB of loss.
Most of this loss could be regained by
utilizing a larger value constant when carry­
ing out the impedance scaling pro cedure.
Utilizing the closest commo n value when
constructing the ideal circuit of Fig. 13
accounts for the -3 dB cutoff point being
about 500 Hz o ff of the design specifica tion.
Overall response and attenuation slope of
the high pass filter is good .

The RCA CA3035 integrated circuit
linear amplifier does not lend itself as well to
high pass filter design as it does to low pass
design . This is due, first of all , to the biasing
requirements. Base bias is obtained from the
B+ line at pin 3, which is the output
terminal for amplifier number one. Utilizing
the bias resistor in the normal fashion tends
to upset the feedback network , thus altering

"'280n

Fig. 13. RCA CA3030 high pass filter.

C - --nci1'-:IT<,..,,-n1,2,3 - 2(3 .14)500
= 3 10 1lF

signal gain of unity for a filter in order to
preclude possible problems with extraneous
coupling and amplifier oscillation .

Figure 12 shows normalized values for a
three-pole high pass filter. The values are
obtained by finding the reciprocals of the
normalized low pass configuration shown in
Fig. 5. To achieve frequen cy scaling, aU
capacitor values are divided by 27TFC. For a
cutoff frequency o f 500 Hz:
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1017 Chenango Street Binghamton, New York 13901

ATTENUATION dB

o

,

A

- 00

•• 2 'H.
, •

Fig. 14. High pass filter response.

Fig. 15. 3-pole high pass ruter with linear IC.

o

a

cr
,3,.F I,.F

" r- I-~---:1- --0
210

R2 R3
72 0 ~.I I(

the response. Placing the 5.1 K!'l resistor of
the filter network from terminal number one
to ground , and not add ing the normal 330
K!'l bias resistor, will not permit satisfactory
o peration due to the diode across the input
of l he integrated circuit which sets the base
at a certain level above ground at all times.
Therefore, bias must come from the B+ line
and be of a value to preclude clipping of the
incoming signal by the diode incorporated
in to the first stage of amplifier number one.

o

B4 73 MAGAZINE



85

2

'-'I 0

',v
a

ca aa l'00 """ca "00 tsoc ,
o

<­J .002

R I CI
120 1< .002-'::;;:..:::..:. )1-+-'='+-'''''''-''''

-~

Fig. 17. Bandpass response.
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ATTENUATION dB
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Fig. 18. Narrow bandpass with linear IC.

The co mponent values of Fig. 16 , derived
from these formulas, produce an unsym­
metrical waveform as shown in Fig. l 7a .
Resistor Rc sets the center frequency within
±600 Hz. The change in the value finally
needed o ver the design value indicates an
asymmetrical response, as indeed we have.
Changing the value of C to .0 I I1F will
in crease the value of RA to 3.3 KQ and RB
to 6 2 Kn. A more sy mmetrical response will
be obtained with these values.

Linear integrated circuit amplifiers are well
suited to bandpass use. In Fig. IS , the RCA
CA3035 linear amplifier is used in a narrow
bandpass version of the twin-T configura­
tion. Component values are determined by
allowing R2 = R3 = 2 x R4 . Since R2 and
R3 are also used as bias resisto rs , their value
should not be less than 150 KQ. In addit io n,
gain for this circuit is so high that a lower
value of R2. R3 will cause a distorted
response at the center frequency . The capa­
citors should be maintained in a ratio

3 6 9 12 l~ 18 2 1 2 4 27 ~

HI X 100

TH -36

,

(2(1200)2) - 500(10)
500

c ' ,j,=c '. +12 VRio .I...F .I F 6 .21(

~"" - a
" ':",,,

'c ,
",0 •./ 6

e
~ -1211

• - -

R = / I
c hrrc~ _BWG

) 2(3 .: 4« .1 xl 0-6)

Fig. 16. Active bandpass filter .

- uil"",,,,=,,,s-- 3.14(500)( .1 x 10-6)
=6.3Q

of the curve and place the -3 dB cutoff point
where desired. Increasing the value of C2
and decreasing the value ofC t will make the
curve more symme trical without affecting
the 5 dB gain.

Figure 16 shows a simple bandpass con­
figura tion which is capable of providing
good response sym metry when utilized in a
circuit with enough gain to allow small signal
application. Similar to design of twin-T
circuits, the co mponent values fo r the band­
pass may be of almost any value as long as
the RC ratio is maintained . However, better
results are obtained if the value of RA is no
lower than I KQ . Design values may be
obta ined by the fo llowing formulas wh ere
BW is bandwidth at -3 dB , G is nominal
voltage gain. and F is the center frequency .
By way of an example , we will work out a
possible design fo r a bandwidth of 500 Hz.
center frequency of 1200 Hz, with a gain of
10 dB. As a matter of convenience, we will
use 0.1 IJF capacitors. Where :

R - I
A - 2l'BW G C

_ 1
- 2(3. 14)(500)(I0)(.lxlo-6)
= 3l.SQ

I
RB = rrBW C

= 45 .2Q

SEPTE MBER 1972



FACSIMILE &TELETYPE
,
•••
~

-r-
••
~LOW PASS

..L
__I~~-

-• •..~•• •

• MACHINES
• PARTS
• SUPPLI ES

D f;SK FAX 650 0 T RAN CEI VER
Conversio n in May '72 QST
Complete Unit: $15.00 . 2/$25.0 0

,,
~

--)f----'~ -~--

ce
.Z...F

I 0..
•• co "'0,.. 00' , sv

" " , T"'" I~O I( " tA 303~

"'"0-1
, '0,

cr ca C3

'-' 00' 00' • •

HI GH PASS

Fig. 19. Basic forms for com bining.

This active filter circuit offers a high Q,
which can be lowered fo r greater bandwid th,
by decreasing the value of R I . An in crease in
gain is also obtained when R l 's value is
lowered. The symmetrical response of the
filter. tuned to I kHz, is shown in Fig. 17b .
An even greater increase in Q may be
obtained by increasing the value of RI . This
is done at the expense of lower gain.

Depicted in Fig. 19 are the basic RC
two-pole high and low pass filter configura­
tions. Using these basic fo rms in a series
configura tio n will produce a bandpass design
while a parallel configurat ion gives a band­
stop response. Increased Q may be obtained
by designing individual filt ers with an in­
creased number of poles, or adapting the
design to the specific requirement.

If we parallel the simple co nfigurations of
Fig. 19. disregarding components shown by

Fig. 20. Narrow bandstop with linear IC.

where C2 = C3 = C4/2. Cente r frequen cy of
the narrow bandpass may be fo und by
utilizing t he fo rmu la:

F - I
RC - 21tR2C2

BOX 283
WOOO DALE. ILL. 60191
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dashed lines, the design takes o n the appear­
ance o f a twin-To Thus, the bandpass circuit
of Fig. 18 now becomes a bandstop filt er.
The co mplete d design fo r the narrow band­
stop filt er is shown in Fig. 20 . Output
components R5 and C5 tend to make the
response of the filter mo re symmetrical. T he
response of the act ive bandstop filter is
shown in Fig. 2 1. The dashed line indicates
the response when a I j1F ca pacitor rep laces
R5 and C5. Using lower values of R2 and R3
in twin -T design will tend to lower the over­
all Q of the filter.

Fro m the days o f the t ria l and error
pro cedure of winding inductors we have no w
progressed to the point where a complete
filter can be designed and co nstruc ted in a
space no larger than the size of a quarter,
and , in most cases, with better results.
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Peter A. Stark K20AW

196 Forest Drive

Mt. Kisco, NY J0549

Construct ion of the cou nter is qui te
straigh tforward, since al most all components
a re moun ted on the main p .c . board shown
in Fig. 19 . This board is 7" x 10" in size,
with the readouts and the two input circuits
along the fro nt (long edge) of t he ca rd so
they are convenient to th e fro nt panel of
your cab ine t. In o rder to explain whe re all
the pa rts go and whi ch part o f the main
board has wh ich circuit , we've broken up the
main board layout into smalle r sec tions,
Figs. 20 through 26. Each of t hese takes o ne
or two of the circuits shown in Figs. 3
through 10 and shows the actual layout of
the parts on the board . In each drawing, a
sma ll sketch in the corner shows where to
find t hat circuit on the main board. shown
in Fig. 19 .

Loo king at Fig. 19 , the front of the board
is sho wn at the top , and the view is at the
copper side of the board . A good way to
recognize the fro nt edge is by the five 9-pin

TE -38

I n the last part of our VHF freq uency
counter series, th is month we wil l

cover the ac t ual co nst ruc t io n of the unit.
Most of th e fine deta ils are pretty well
covered by the layout drawings, and so we
will keep the text itself short. When looking
at the drawings, make sure to read the fine
prin t in the notes which may explain quite a
few qu estions.

(If you want to reduce the overa ll size of
the counter, you can cut the board in two
wi th a fi ne toothed saw, abou t 4 inches back
from the front edge, between thc two heavy
co pper lines running the len gth of the board .
If you stac k t he rear part o f the board
upside down above the fro nt part, you can
connect the two wit hout too much trouble
with short wire jumpers. But make sure to
use heavy wire or braid to connec t the
grounds of the two board s together at the
ends of the t wo boards .)
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Fig. 19. Printed circuit board layout fo r main board (copper side, 50% actual size).

Numi tron tube socke ts alo ng the edge. In
eac h o f these figures, we are looking at the
cop per side o f the board . T he co mponen ts
actua lly mo unt o n the o ther side , so we a re
actually looking a t the bottom o f the boa rd.
This is important when mounting transistors
and Ie's.

Figure 20 shows the 0 -20 MHz input
circuit. Tra nsistor Q I is shown as a bottom
view at the side ; the important thing to
notice is the o rienta t io n o f the little tab on
the t ra nsisto r casco Noti ce also that the IC's
have to be inserte d in a certain way - there
is usua lly a little notch or depression a t o ne
end of the lC body , o n the side tha t has pin
I. We have marked the position of this
notched side o n t he draw ings wit h a small
half-moon . Furthermore, the d rawings and
the board have a sma ll dot nex t to pin 1.
Starti ng at pin I , the pins are numbered
co nsecu tively do wn that side, and the n back
along the other side . ICI is a seven-pin IC,
and so it has pins 1 to 7 along one side
(start ing fro m the terminal near the dot) ,
and pins 8 th ro ugh 14 back along the o ther

90

side . Pin 8 is o n the sa me end as pin 7, and
pin 14 is on the same end as pin I . Some o f
the lC's have 16 pins, with pins I to 8 along
o ne side, and 9 through 16 return ing back
along the o ther.

Incidentally , IC sockets of o ne kind or
another are a must for a project like this . We
don 't want to scare you, but occasiona lly
an IC is defective , o r for some reason you
have to troubleshoot the board , and re­
moving an IC that ha s been soldered o n the
board is a pain in a pla ce pills can ' t rea ch .
There is also another rea son fo r socke ts, and
that is that so me of the lC's o n the board do
not have all their pins connected . In order to
leave mo re room for connections at the
bottom, these pins aren 't brought th ro ugh
the board . That mea ns you have to remove
these pins o n the lC socket - it's no t a good
idea to sta rt cutti ng pins o n the IC's the m­
selves .

Since IC socke ts can be quite expensive
(even more expensive than so me o f th e IC's
themselves) , we sugges t a p roduct called
Molex Soldercon IC terminals, o r just
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'The CA TWHISKERS"

Ham-Quadri Antenna

GET V DIPOLE PERFORMANCE on 10-15·20
& 40 meter phone bands WITHIN 14ft SPAN I

EASY INSTALLATION - NO GROUND·
PLANE, 151bs. SINGLE 500hmcoax BALUN
feed, NO TUNING. SINGLE MAST MOUNT
(see photo! - CLEAN , NON·OBSTRUCTING
for TOP.QF·MAST RADIATION from MARl·
TIME MOBI LE -

COMMERCIAL QUALITY - First Class Rug­
ged , Lightweight, Seaworthy & Weatherproof
Materials & Workmanship - 100% TESTED -

SATISFACTION GUARANTEED $395 plus
tax, Prepaid or C.O.D ., F.O.B . Los Angeles,
California -

M2 (M Squared) ELECTRONICS.
28627 Bridle Lane, Miraleste, CA. 90732

For SUPERIOR. PROVEN PERFORMANCE
in: MARITIME MOBILE. PORTABLE, TRAI L­
ER PARK, or APARTMENT operation -

MOLEX pins. These are ind ivid ual tittle
clips, o ne fo r eac h IC pin , wh ich co me in
long st rips join ed by a co nnec ting st rip. You
break off as many as you ne ed (su ch as a
st rip of 7 fo r o ne side of a 14-pin IC), insert
the whole st rip in to the board and solder .
and t hen snap off the connec ting st rip. This
leaves seven independent little clips, standing
up from the board. Put ano ther seven o n the
o ther side of the lineup , and you have
fourteen clips, ready to plug in the IC itself.
It's essen t ially the sa me as a regular socket,
bu t wit hou t the plastic to hold it a ll to­
gether. The big adva n tage is cost - a t abo ut
I¢ a pin, you ha ve a 14-pin socke t fo r 14¢,
instead of the SO¢ o r more for a regular
socke t. There's another good reason as
well - with a regular socke t it so me times
happens that o ne of t he pi ns do esn't make it
through the board. Unless you no tice it
before you solder, it's an aw fu l job to fix u p
the mess lat er.

But back to Fig. 20. The way the input
jack is shown, an in pu t signal a t t he jack is
fed to switch 51a , and then to ei ther the
low-freq uency circuit or the VH F sca ler,
depending o n the position of the switch. S I

Fig. 20. 0 -20 MHz (low frequency) input circuit.
Notes : 1. 5ee Fig. 3 for diagram; 2. Capacitors
marked * are bypass capacitors no t shown on
diagram. 3 . Omit 51 if no VH F sceter installed.

is actuall y a DPDT switch, with the o ther
pole shown in Fig. 22. If you want to
simplify t he switching, you migh t eli minate
the part of 5 1 shown in Fig. 20 a nd use two
separa te input jacks instead . This might have

100% PORTABLE

TESTING LAB

Model EC """"'-
Patented ~
introducto~

price $34.~5 postpaid
A Drechion enqin.e,ed professione l Que lity e lect'onic
te" instrument. Ideel for fie ld or bench 'er"icinq of
ell IyDe, of Communicat ion, Qur .
CHECKS: lIync, s w ee p. video , aud io e fr cult«,
hht"h vcttaee s u pplie s ( DC , RF or Pu lse ) . low
voltage lIup p li e s, coils, ea nacl t ors, resist o r s,
tubes, translstorll, d io des , transfo rme r s , ..peak­
e ra. etc. Will loca te t r-.... uble t o a plu1.icu la r
ataite, dete rmine defe ct ive com ponen t a nd ca n
a ctually be d a m p ed i n ci r cuit t o re ll t ore cir­
cui t o pe ration temporarily in SOlfr o f component
or tube defec lI . Idea l (or )o Cftt in ll and co n firm ­
Inl{ intermittent s ,

SPECIFICATIONS :
RF I AF Slqn.1 Tracer, RF I AF SiQll<l1 In jector , AC
I DC VoltaQe Indicator 0 /60 /S50 /20.000 DC Polarity
Indieetor 60/550120 .000 "olls. lo ohms 0·5 . Hi ohm,
0·500k·20 meqohm, . Te,1s Conden,e r,..00025-12 mfd ..
rests Iteshtors 2 ohm,·20 meQohms. 2 C<lO<l cit<ll'lCe
Sub rU Qe , .01-.1 I 4-40 mfd .. l Resi,t"nce Sub rUQes
50·500 ohms. 511-2511. look· 1 meQ .

30 Day Mo ney-Back Gua ran tee
r~p'~~'p";:p-\LEE ELECTRONIC LABS. INC.
, __ c.~J 88 Evans Street

Watertown, Massachusetts 02172

FRO'll
(COPP ER 510,,',,'n

A bove sketch
shows loca tion of
circuit on main
circuit board.
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here as elsewhere ) to place all parts right
down against the board with the sho rtest
leads possible. Notice also the two small
0 .0 I flF capacitors mounted underneath the
two lC 's. After you so lder in the IC sockets
(they go on top of the board) , so lder the
two capacito rs on the bottom of the board
to the two pins shown (pins 5 and 12), using
the sh ortest leads you can . The capacitors

•
should be bent down tight against the
underside o f the board .

Figure 22 shows the input se lector.
needed o nly if the VHF scaler is inst alled . If
not used , just omit all the parts shown and
jumper pins 5 and 8 o n the IC pad s.

Figure 23 shows the major part o f the
board , con ta in ing the co un ters, lat ches, de­
coders, and over-range circuits . This part o f
the board will keep you busy for a while,
since it has 3 7 wire jumpers. Make sure that
these jumpers are as short as possible, flat
against the board .

Shown at the left of Fig. 23 is all the
circuitry for the over-range indicator and the
power supply for the Numitron o r Minitron
readouts. As pointed out last month , we
need a separate supply for these incan­
descent readouts, but not for LED readouts .
Hen ce if you decide to use LEDs, you can
o mit the transformer and the two diodes.
You can also o mit Q3 and 10K resistor,
since the LED over-range indicator can be
driven directly off the o u tpu t of IC21 , pin
13, as shown in Fig. 28. Incidentally, if you
are using LEDs, you can also o mit the four
jumpers at the very fron t o f the board ,
co nnec ting pin 2 of all the Numit ron
sockets, but don't forget the ground to
terminal LG, which conne cts to the sy ste m
ground all the way back at the +5V power
supply.

Figure 24 sho ws the 10 MHz crysta l
oscilla to r and the time base dividers. Only
two comme nts here. No te the short ju mper
runnning under IC24 and IC28 . Put this
jumper in before putting in the Ie socke ts.
to make the work easier fo r yourse lf.
Second , when putting in the 10 MHz crysta l,
leave the leads o n it about 1/ 2" long. As
pointed o u t in the first part of the artic le,
so meday you ma y want to pla ce the crysta l
in an oven, and at that time you'll apprecia te
this.

IZI

1"Ao..r
I lOP p( II S tO E I

GROUND

I

,

_'H £ "OT[ 2

0' ~ ==="02N:l 77 1 C -.,.,- 2 20

r
JU " P[ R

FRONT
( COPPER SIDE)

~

o
"'

Fig. 21. VHF prescaler circui t. Notes : See Fig. 4
for diagram ; 2. Note the two 0.1 disk capacitors
between pins 5 and 12 of Ie; 3 . Capacitors marked
* are bypass capacitors not shown on schematics.

the advantage of allowing you to hook up
the co unter to two different places, and
measure the frequ ency at either by just
flippin g S I .

Figure 2 1 shows the VHF scaler circuit. If
you are not including the scaler in your
counte r, th en simply o mit all parts in this
figure , and o mit Sl as well, wiring up the
input jack directly to the low-frequency
input ci rcuit instead . Otherwise, the VHF
scaler is pre tty much standard. Make su re,

...

0.'
FR OM
H I- LO --1 eon
SWITCH CA RBON

Fig. 22. Input selec tor circuit. Notes: 1. See Fig. 5
for diagram ; 2. If no VHF scaler is used, this circuit
is n ot needed . Omi t all parts snown and jumper
pins 5 and 8 as sh own by dashed line.
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Model HR·212 $259 Amateur Net
Includes microphone, mount ing bracket and factory

installed transmit and rece ive crystals for 146.94 MHz.

I ... !I0PIV _ _ ___.
o.OOES

I SU "lOTi'"

f>ROU NO
AT PO'*E R
SUPPLT

OVE A ' R A "IG E
L ...... "

" - -cI N'5112

".0 1- -

Fig. 23. Counters, la tches, decoders and over-ran ge circ uitry. No tes: 1. See Fig. 6 for diagram ; 2. There
are 37 jumpers sh own - don 't m iss any; 3. Capacitors m arked * are bypass capacitors not shown on
diagrams; 4. Q3, transformer, diodes and associa ted parts n o t needed for LED readout.

R.egenoy a Meter FM-Aln:er1can made at. i m p o r t. prioes

Instant access to 144 frequency pairings with
20 watts out on the new HR-212 twelve channel
2 Meter FM Transceiver by Regency

Specifications

Power Output : 20 wa tts
(nom.) at 13.8 V DC

Frequency Range:
144-148 M Hz

Channels: 12;
crystal controlled

Sensitivity: 0.4 uv,
2008 qu ieting

Spurious Rejection : 60 DB

for all your 2 Meter FM needs

Model AR-2 Ampl ifier boosts
2 M eter FM output power
300%.
$119.00 Amateur Net

Model HR-2A 6 cha nnel
transmit. 12 receive 2 M eter FM
Transceiver w ith 15 w atts m in imum
o utpu t. $229.00 Amate ur Net

Model HR·2MS 8 channel
Transcantv with signal search
recep t io n and 15 watts minimum
output. $319.00 Amateur Net

e ~~~ Hectronlcs Inc.
7900 Pendl eton Pike. Ind ianapo li s, Ind iana 46226

R.egenoy e Met.er F'M-Arnerioan ma.de a.t import prioes
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- - WRITE US --

SOLID STATE

1800

10MH, CR1'STAL

FRONT
( COPPER SlOE )

'"

Fig. 24. 10 MHz crystal oscillator and time chain
divider circuits. Notes: 1. See Figures 7 and 8 for
diagram; 2. Capacitors marked * are bypass capa­
citors not shown on diagram; 3. Note the jumper
running under IC24 and Ie 28.

Figure 25 shows the time base selector
and control circuits. Note again two jumpers
running under IC sockets, as before. Make
sure that the switch is connected as shown.
The lead to the switch can be a single
unshielded lead, running either under or over
the board, up to the front panel. Virtually
any silicon NPN transistors can be used for
Q3, Q4, and Q5 as long as they have
reasonably good gain, but we suggested the
2N5172 since it is very cheap.

Figure 26 shows the +25V supply,
mounted in a corner of the main board. As
shown, the circuit is designed for a 38V
center-tapped transformer, and uses a full­
wave rectifier. If you have a 16- to 20V
transformer, add two diodes as shown and
eliminate the centertap. This makes the
circuit a full-wave bridge. Watch the polarity
on the electrolytic, and use a SOV unit, not a
25V unit!

As part of the +25V supply, you will
need a long jumper from the 25V terminal
over to the 4.7K resistor near QI, shown at
the left of Fig. 20.

As mentioned earlier, the easiest readout
to use is the Numitron ; just install 9-pin
miniature tube sockets on the board and
plug in the readouts. In one of our proto­
types, however, we used LEDs because of
their good looks. Figure 27 shows the LED
readout board for mounting them. In addi­
tion to MOLEX pins or 14-pin IC sockets,
you will need 35 150n resistors for current
limiting. The over-range indicator also

SPACE AGE TECHNOLOGY PRODUCES
SOLID STATE DIGITAL CLOCK WHICH
COMPUTES AND DISPLAYS TIME TO
THE EXACT SECOND . THE HANDSOME
WALNUT CAse AND NIXIE TM TUBE
DISPLAY WILL COMPLEMENT ANY
DECOR. INCLUDED 1$ A WALNUT BASE
FOR USE ON TABLE OR DESK.

FEATURES ,
• Si. Digi1· TUbll Display
• TTL Integratlld Circuits
• SOlid Walnut Oiled Cabinet
• Three Special Time Sellings
• POlaroid Red Diwlay Filter
• Fraction 01 Second A.,;cu.acy

• Ni.ie is a Burroughs Trl!'dllmark

Guarant....d One Full Vear
Availablll in 12 or 24 Hour Versions
Pleue Specilv Wh..n Ordering
Send Check Or Monev Ord..r tor $159

Postpaid
COO's Accepted with $30 Deposit
California Residents Add 5 % Sal..s Ta.

MELREX rnvuUCTS
8142 Ridgefield o- . Box 5

Huntington Beach . Calif . 92646

DIGITAL CLOCK

PROMPT SERVICE TO ALASKA TOO!
Please include postage with remittance.

6213 Thirteenth Avenue South
Seattle. Washington 98108

AmATEUR RADIO SUPPLY CO.

We stock many major lines, including:
SWAN 1 EXPERIMENTERS SUPPLIES I DRAKE I TEMPO

CORNELL DUBILIER I G. E. TUBES I MOTOROLA IHEP)

HY-GAIN I CALIFORNIA CHASSIS I MINI PRODUCTS

TEN-TEe I CALECTRQ I B & W I ANTENNA SPEC.

CUSH CRAFT t BOOKS· & MAGAZINES' NEWTRONICS

ROHN-SPAULDING I TRI-EX I ALL SAMS PHOTO FACTS

REGENCY' OMEGA-T I KENWOOD I COLUMBIA PROD'S

IF YOU WANT
PROMPT SERVICE

ON AMATEUR PARTS & EQUIPMENT

w
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••,
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~ Electronics
BOX 1201B
CHAMPAIGN, ILL.
61820

CRYSTALS

FREE SPEC SHEETS
NOW AVAILABLE

ORDER DIRECT OR FROM
AUTHORIZED DEALERS

• UP to 5 f1 xtd tones
(factory set)

• ADJUSTABLE:
-Duratlon
-Output

• NO BATTERIES ~ed . 10NE [NCOCO
• FULLY ADAPTABLE

· EASY I NSTALLATION

· CONTINUOUS TONE POSSIBLE

• FULL 1 YEA R RP Warranty

TONE BURST ENCODERS

PRICES'
TB·5 5 tone std. encoder " _ ,$37.50

(1800, 1950, 2100 , 2250 , 2400 Hz.)
ST·2 Single tone decoder $37.50

(Specify 1800, 1950. 2100, 2250 , or 2400 Hz.)

seeeret tones - Inquire
Adl$1.80/unit for shipping (Ill. residents add 5"10 tax)

The finest crystals you can put to work. fo r
you come from Bomar! Precision gro und,
h ighly active qua rtz . . . each crystal exceeds
FCC regulations fo r freque ncy to lerance by
40% . With a Bomar crystal you' re right in
the midd le o f the c ha nnel with clea rer
signa ls and no dr ift! Long life is assured by
hermetic sea li ng with ingredient Double-N.

AVAILABLE FOR ALL POPULAR
2-METER TRANSCEIVERS

\ WRITE FOR NAME OF NEAREST DEALER

NEW from

the "longplaying"crystals
BOMAR CRYSTAL COMPANY

201 Blackford Ave., Middlesex, N. J. 08846
Phone eeu 356-7787

.'1."''",
t - o.,

""u

"*"
I

100pF

2N,172

~I-~
BOTTOM VIE W

Fig. 25. Time base selector an d can n-o! circuits.
No tes: 1. See figures 9 and 10 for diagram; 2.
There are 11 jumpers shown - note especially the
jumper running under IC32 and IC33; 3 . Capacitor
marked * is a bypass capacitor and is no t shO WR on
diagrams.
mou nts on this board ; the board has room
for two ove r-ra nge indicators, one above the
other, to ma ke a sort of : (colon) arrange­
ment , but only one is really needed . For
LED over-range indicators you will also need
220n curren t limit ing resisto rs. If you
decide to use in cand escent over-range bulbs,
the n fo llo w the hoo ku p as shown in Fig. 23,
but you will need a speara te source of lamp
voltage . It seems to be the hard way .

To co nnect the LED board to the main
board, note the letters cgdaebf on t he LED
board, on o ne of the 9-pin sockets on the
main board, and in Fig. 15. The actual
connectio ns are shown, fo r one LED ind ica­
tor, on Fig. 28 . The cgdaebf terminals fo r
each LED connect to the like terminals on
the main board , to the correspo ndi ng 9-pin
socket. T he over-range LED connects to pin
13 of le 2 1, through the 220n resistor, the
5V terminal o n the LED board goes to +5V
at the power supply, and the LG termi nal
goes to the ground termi nal, also at the
power supply . If you use two LEDs for
over-ra nge we suggest using Q3 and the 10 K
resistor, and connecting the 120 n resisto rs
to Q3 at point X, as shown.

After wiring up the main board , but
before installing the IC's in their socke ts, we
suggest that you examine the board care fully

fRONT
(COPPER SlOE I
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TABLE I

Signal Ie Pin

10 MHz 22 8

I MHz 23 I I

100 k Hz 24 1 I
10 kH z 25 I 1

1 k Hz 26 I I

100 Hz 27 I 1
10 Hz 28 I I

I Hz 29 II

Fi rst , check the 10 MHz oscillato r and
time c ha in dividers. Put a meter (20,000 n
pe r vo lt YOM ) a t IC23 pin II . The meter
shou ld swing up a nd do wn a t the ra te of o ne
cycle per second . If so, fine . If not , use a
scope to trace the signals through t he circu it.
Check t he points in Table I fo r the signals
shown .

If no 10 MHz signal a ppears at IC22,
in te rchange the SN7400N IC with o ne of t he
o thers in the coun te r. If the sign al see ms to
go down the line but stops at some point in
the d ivid er chain , in te rchange the affec ted
SN 7490N with another . In this way , y ou
sho uld be ab le to get the oscilla tor and
divider chain working .

Nex t s tep, if every t hing is OK so far , is to
check whether t he indicators light. If n ot,
check the power co nnec tions to the ind ica­
tors, and the ground and +SV co nnections to
the SN74 4 7N decoder /drivers. If so me ind i-

ca tors light and ot hers don't , interchange
IC's and indicators (wit h the power off!) to
try to narrow d own t he cause . [f in terchang­
ing the le 's do esn't do it , check your
connectio ns.

Once the in dicators light , they w il l p ro­
bab ly read all zeroes. Place the Hz- kHz
switch in the Hz po sition a nd turn off t he
power fo r about five secon ds . When you
turn t he power back on, the indicators
should come back wi t h some really crazy
readings, o r perhaps even totally dark . It
shou ld take about two seconds fo r them to
reset back to ze ro. This is because the
flip-flo ps in the cou nters and la tches come
back in random sta tes, and it normally takes
two seconds to get everyt h ing reset back to
zero . If this o ccu rs as described , fin e . Other­
wise check the con tro l circuits for wave-

•
I

3 8V CT
~~~ TR ANSFOR M ER

• , - -..-- 01---1.- >-o ,.'-. ,... ,

IOOOfl F
50V

--...,If'--'--

SEE NOTE 2

Fig. 26. +25 volt power supply. N otes: 1. Circui t
sh own in diagram in Fig. 17; 2. Supply is designed
for a 38V CT transformer - if a 16 - 20 v
transformer is used, disconnect cen tertap and add
two diodes as sh own dotted, thus converting the
rec tifier into a bridge.

+2' ''-
J UM PER TO 4 .71<
RE SISTOR AT QI

for good so lder joints a nd no shorts . Hope­
fully you used a sma ll pencil iro n , such as a
30-watt Ungar, a nd good solde r. We like 60%
t in , 40% lead (no t the o t her way around!)
solde r of t he thin varie ty. If you scru b the
board with Srillo soap pad s just befo re
star ti ng construc tion, to clean off the
copper, you shou ld have no trouble solder­
ing to it wit h a minimu m of heat and solder.

O nce co nst ructio n is done, check fo r
shorts. Use a n ohm-meter to check between
ground and the +5 V con nectio n point shown
in Fig. 23 . Wit h all t he Ie's out, you should
get a h igh read ing - at least several hund red
o hms .

Now is also the time to build the power
supply . After you finish it , make su re to test
it a nd, if needed , adjust the output voltage
to +5 V before connecting to the ma in
board . An o ver-voltage ca n ruin a lo t of
expensive i c 's

Once eve ry t hing is hooked up, take the
big step and t u rn o n the main power. If a ll
the ind ica tors read 00000 yo u will probably
breathe a sigh of relief , bu t all is not done
yet. With luc k , your coun ter should no w be
working. Except fo r two bad con nec tions,
o ur second pro to ty pe worked right a way.
Just in case that y our cou nte r doesn't work
and yo u need to d o so me troubleshooting,
here is a suggested way of going about it.
You will probably need a scope, tho ugh.

FRONT
(CO PPER Sl OE)

96 73 MAGA ZINE



ONE ( OR TWO )
Z20 OHM I,,",WATT
RES ISTORS FOR
OVER-RANGE

--~ 3 :i I:iO OHM I""' WATT
RESI STORS FOR
DISPLAYS

MOST
S IG NI FIC ANT
DIGI T

y-<'I)" ONE ( OR TWO )
REO LEO'S FOR
OVER -RANGE

'f(lla .. hl,l' K 01 a 1° h f 0" f( ,I ..... h I

•

h~jl\"

LEAST
SIGN I FIC AN T
DIGIT

'--~---'
,

Fig. 27. Rear vrew (copper side) of board [or m ounting MA N- I, lOA, or LED-700 readou ts.

Fig. 28. Connections between LED board and main
p.c. board.

_
,...,...__ - -.. TO '!IVOL~ loT POWER'i _. SUPPLY--~ .-LE O 80AR O,REAA

{ . ~ -- (COPPE R) SIO£

"'MAIH-80 AR O,
TOP ( NON-COPPER)
SID£

\II f- 220n

.------

WIRE CONNECTS
TOIC2IP\NI!IOA
USE 0 3 AND 10K
RESISTOR loS FOR
INCA NDESCENT
READOUT,AN D
CONNECT WIRE
TO POINT )( )

",p,,;~·-ttWif
FOUR MORE -
TIM£ S ' -

aro und IC4 . Check also the wirrng to
S 1 - you may have the wiring mixed up so
that the input o f one o f the two input
circui ts is connected at the same time as the
output of the o the r. You won 't get too
ma ny signals thro ugh that way .

Once eve ryt hing is working, readjust the
2K and SK pots for best sensi t ivi ty . Don 't be

forms similar to those in Figs. I I and 12,
depending on the position of the Hze-k Hz
switch. Unless you have a really good scope,
you ma y not be able to see the thin pulses
o n t he reset and strobe lines,

Once everyth ing seems to wo rk OK,
remove IC4 , and connect a short wire to pin
8 of the socke t. Place the Hz- kHz switch in
the kHz position, and use the wire to trace
the signals listed in Table I, starting at I kH z
and going up in frequ en cy . The I kHz signal
should result in a read ing of 0000 I o n t he
displays, the 10kHz should result in 000 10,
and so o n, Go through all five cou nters like
th is, checking fo r a 1 in each place. If
every th ing works fin e at lower freq ue ncies,
but not at the higher frequen cies, check the
SN7490N co unter at the right most position
that doesn 't work by interchanging it with
ano the r to its right - don 't go back and
swap IC's in the time chain dividers ,
though - leave well enough alone . If most of
the readings here are O K bu t one of the
d igits in the ce nte r does not see m to wo rk ,
check the counter, lat ch , and decod er as
well. If you usc any read out o ther than the
Numitron, and ge t so me st ra nge readings,
check the wiring be tween the reado uts and
the main board for a mixup .

Once you have go ne this far, you arc
pretty close to being home. Try both input
circuits. If o ne input works and the o ther
doesn't , that should narrow down the
t rouble. If neither works, chec k the circu itry
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J.P. RUSSO ASSOCIATES
Marine & Two-Way Radio

Sales & Service

Your Massachusetts Distribu to r For The

GLADDING 25
25W vhf/fm

TRANSCEIVER
CALL 617-521-1094
5 Castleton Street
Jamaica Plain, Mass. 02130

MINIATURE
SUB-AUDIBLE
TONE
ENCODER

- C o m p a t ib le w ith all SUb-iludible tone systems su c h as
P r ivate Une Channel G u a rd, Qu ie t Chan nel , etc .

• Glass Epoxy PCB . silicon lr illnsiSiors , lind ta n t a lu m e jec t -c .
ly lics u sed th r o ughout

• Any m in iature d UlIl c o il co n tact less reed may be u sed
( M o IO.ol. T LN6824A . TLN6709B - S rarTleo RF -2 0 1

• Powered by 12 vdc @3 ma
• Use on any lone fr equency 61 Hz to 250 Hz
• M 'n ialu ' . in siz e 2 .5 1 5 .. 1.5 " h igh
• Wired a n d IHled $14.9 5
. C o m p le l e leu re ed ( A va ilab le in 33 I •.-qs. fa. $1 7 .50 e 411
• O u tpu t 3,.. RMS s in ewave , lo w d iIlOrli . "
• Postpaid - C a l if '."dents add 5 % ~I.s tax

COMMUNICATIONS
SPECIALISTS

P.O. 80)( 153, Brea CA 92621

FM Schematic Digest
A CO LLEC TI O N OF

MO TOROLA SCHEMATICS

Alignment, Crysta l. and Techni cal Notes
coveri ng 1947·1960

136 pages 11 Y,' · x 1r: ppd S6.50

S. Wolf
Box 535

Lexington, MA 02173
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surprised if the VHF input shows some
reading even with no inpu t connected . This
indicates so me oscillation in the inpu t ampli­
fi er, and you can easily eli mina te it by
slightly moving the setting of t he 2 K pot.
We've seen even so me fairly expensive co m­
mercial counters do this, and the oscillation
usually gets swampe d out wh en an actual
signal is connected .

The inputs are actua lly qu ite sensit ive. We
have a local radio station on 13 10 kHz a
mile or so awa y, and we ofte n notice the
counter with a 0 1310 indicat ion when con­
nected into a circ uit which has its power
turned off. If you fo rget to connec t the
grou nd to the input of t he counter, you may
often see a 0 0060 reading in the Hz posi­
tion - tha t 's just plain hum. It 's nice to
kno w that your lo cal electr ic company keeps
it s freq uency on the nose.

Speaking of frequency , there is one mo re
adjustment to be done, and that is zeroing o f
the 10 MHz oscillator against WWV . This is

quite simple. as the counter pu ts out a nice
10 MHz signal with the case o ff. If you find
that the crysta l won 't quite go to 10 MHz,
you can change the value o f the 33 p F
capacitor in parallel with the trimmer capaci­
tor as need ed . If you can't receive WWV,
then yo u might connect another [cali­
brated!) cou nter to the 10 Mllz sign al and
adjust that fo r the right freq uency . Hea th kit
has another t rick in their inst ruc t ion manual
for their counter , and that is that y ou place
an ordi nary transistor AM rad io near the
counte r. and tune to a broadcast sta tion.
Since the counter puts out st rong signals at
10 and 20 k ll z as well , t he harmo n ics of
these wi ll beat wit h the stat ion. Since the
FCC requires commercial st ations to be close
to their assigne d freq uency, which is always
on a mu ltiple o f 10kHz, you can zero beat
the counter against the station. But pick a
sta tion which you know to have a good
engineering staff, no t your local college run
sta tion run by sleepy-eyed undergrad uates.

And don' t let you r fr iendly envio us hams
talk you into calibrat ing your counter with a
bo rrowed BC-221 frequen cy meter! Try a
litt le one-upmanship and offer to th em first.

I'd like to than k Mike, WB 2A AQ , for h is
help in building one o f our pro totypes.

...K20AW
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O ne of the majo r expe nses in going o n
2-meter F M is the price of crystals.

Even so, it seems you never q uite have t he
right o nes. Well , here 's the d evice to elimi­
na te all tha t - a frequency syn thesizer
whi ch lets you hop all over the band .

The co mp le te information to enable you
to build your o wn will be presented in three
par ts. This month we will give a com ple te
descri ption of what the syn thesize r is and
what it can do , a long with a b lock d iagram
and simple descrip tion of ho w it works. If
you decide to go ahead wit h building it,
there's a co mp lete parts list at the end of
this insta llment. Next month we give the
diagrams and the detailed theory of o pera­
tion. The month afte r that we will have the
printed circ uit board lay out , part s layout
drawings, and co nst ruc tion and o pera t ing
information .

And now a litt le info rmation abou t the
u nit :

I . The comp lete price should be und er
$100, depe nding on whe re you get your
parts. We will have some information o n
part s sou rces in the par ts list la ter .

2. The unit covers from 14 5 to 148 Mll z
in ste ps o f 5 k lIz. With a few modifications
the range cou ld be ex tended down to 144
MH z, but that complicates the sw itch ing a nd
so we decided against it.

3 . It is inherently quite sta ble . It has only
one crystal, a t 10 Mllz. Once you beat t his
crystal against WWV all o ther freq uencies
au to ma tically fa ll in line .

4 . The sy n thes izer can be used for both
transmitting and receiving, with a choice of
two-frequency operation . That 's a necessary
feature for working through rep eaters, since
you can transmit o n o ne frequen cy a nd
receive o n another.

5. It is d esign ed as a crysta l subst it u te .
Yo u merely plug the sy n thesize r output
cables int o the crysta l sockets o f you r rig. It
is not a co mple te transceiver by itself.

6. It is designed to o pera te with mo st
com mo n a ma te ur t wo-me te r transceivers.
The unit cou ld also be used with mo st
co m mercial transmitt ers o f the GE/Motorola
class, but you 'd have to make some changes
to use it for reception as well. The sy n thesi­
zer is designed for receivers having either
10.7 or 11.7 Mllz i-f freq uencies with
low-side firs t oscilla tor injection , which
pre tty well limits it to use with the more
popu lar a ma teu r-o nly transceivers .

7. Sin ce the sy n thesize r is o nly a crysta l
substi tu te , you r regular transceiver is used
for all o ther functions (su ch as modulation).
But in case you have an AM rig, it is possible
to FM modulate the sy nthesizer itself. That
will give you an FM signal. In o u r p rototy pe
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Fig. 1. Frequency Synthesizer

we had a little extra room in the case , and so
we decided to install a touch-t one pad ,
which modulates the sy n thesizer. We plan to
put in a tone-burst encode r and PL (sny the­
sized?) at a later time .

8. We went out of o ur way to make the
projec t easy to build. Excep t for th e power
supply , switc hing, and ou tpu t buffers and
multip liers, every thing else fits o n to a T ' x
9" pri nted circuit board . The p.c . board
layout and etc hed boards are ava ilable to
make your job eve n easier.

The requirement that the sy n thesize r
wo rk wit h a varie ty o f tran sceivers ma kes
the design a bit awkward , since differe nt
transceivers use different crystal frequencies .
You ca n ignore the circuit ca pac ity th at
your unit is design ed for, since that has no
effect on the o utpu t freq ue ncy wit h the
sy nt hesizer, bu t the crystal freque ncy itself
(a nd the eq uation use d to calculate it) 1S"-an
important fac tor. Table I lists the requ ire­
ments for severa l co mmo n amateur tran s­
ceivers. As you ca n see, the ac tua l crysta l
freque ncies range fro m 6 Mll z to 4 5 Mll z.
Most of the rigs use a 10 ,7 MH z receive
offset , exce pt that the Standard uses 11 .7
MHz; this requires a small cha nge to the
syn thesize r. (The new Swan FM 121 O-A uses
16 .9 Mll z o ffset . You 'd have to make a
number of cha nges to adapt t he sy nthesizer
to that rig .)

As yo u ca n see in Table I, most o f the
transmit crysta ls are 8, 12 , o r 18 MHz (the
olde r Regency IIR-2 uses 6 Mllz rocks). We
decided to build our unit to output at 6

MHz, which can easily be doubled to 12 o r
tripled to 18 Mllz . If yo u need 8 Mll z, then
you will have to change the design a little to
o utpu t at 8 Mllz d irectly. It is also possible
to modify t he sy nthesizer to o utput direc tly
at 12 Mllz, but it's easier to tak e the 6 MH z
output and double it.

As for receiving, most rigs use 4 5 MHz
rocks. Yo u can sta rt with 6 Mll z and
multip ly by 8 , start with 8 MH z and
multiply by 6 , o r sta rt with 12 MH z and
multiply by 4 . The 15 MH z signal needed by
the St andard can be o b ta ined from 8 MH z
by doubling. But keep in mind that i f you
plan to use the sy nthesizer fo r bo th receive
and tra nsmi t you have to pic k a common
freq uency o u tput. You can' t p ick 6 MHz
o utpu t if you need IS MH z fo r the receiver,
since you can' t double o r t riple 6 to ge t 15.
Since 6 MJlz seems to be the most usefu l
with the widest variety of units (includ ing
our Varit ronics I C~2F and an o ld Pre-Prog
transmitt er) we decid ed to design for that.

TABLE I
Crystal Frequencies for Common Transceivers

Un" T ,~nStT" l A f!C"'v~ Svn lhes., ,,.
Fo rm u la F,,,q _ Formula f' eq . Ou lpu l

ViI"lran le s , 18 MH, ! 10,7 " !I MH z 6 or1 2MH l
rc-zr • ,
VaronOnlcs I 18 MH l I 10 ,1 4 5 MHl 60< 12 MH l
IC·2F 8 3

Drek.. ,
" I 10 _7 es 6 O' 12---

S''',nda.d " 3

SRC ·826M , 8 f 11 ,7 15 8
SRC -146 18 9

Swan , 12 1-10 7 " 6 Q ' 12
FM-2X 12 3

100 73 MA GAZINE



101

A ll t he re st of the syn t hesizer is u sed as
a n au toma tic frequen cy co n t ro l t o k eep the

veo on freq u e ncy. T h e co rrec t t e rminology
is actually to ca ll it a phase-lo cked-loop
( I'LL). This is done hy a fee d back 10 up
w hich compares the veo out pu t frequency
w it h a crys ta l-ge ne ra ted reference f req u ency

in t he phase (a n d frequ ency) co m pa ra to r. It
is u sed here as a freque n cy co m para to r, but

since it work s b y ac t ually com pari ng pha ses

it is called a phase compara tor .

Since the crysta l f req ue ncy a n d the veo
o u t p u t frequency a re not the sa m e, we ca n ' t
really co m p are t h em directly . Inst ea d , w e

t ake the 10 MH z crysta l f re q u e ncy and
d ivide it by" fac tor of exac tly 48,000 in Ihe
re feren ce freq uency di vid er to get 20 8-1 /3

Hz (in the 8 Mll z ve rsion we d ivid e by
36.00 0 to get 277-7 / 'J li z , and in the 12
Ml Iz ve rsion we divide it h y 24 ,OOO t o get
4 16-213 li z ).

A t the sa me time , we take the veo
o u tpu t frequency and div ide it b y a not her

number, N. B lit t his divisio n is d o n e in a
progra m ma ble divider , a n d t h e exact number
by w hic h we can d ivid e is c h anged b y the

FM - 8 2

EXCEPTIONAL QUALITY ...

VHf fM Transceiver

GENERAL. Freq. coverage:
144-148 MHz . 12 channels,
3 supplied . Push-to-talk Xmit
• AC drain: Rev, 6W; Xmit,
50 W • DC drain: Rev,0.5A;
Xmlt. 4A • Built-in Power
Supply: AC, 117V 50-60 Hz;
DC, 13.5V+l0% . Size: 7·7/8"
x 2-3/4"x 10-1 /4", 8-1/4 lbs.

TRANSMITT ER: - Transistor ized w ith 6360 output tube _
AF Output: over 10 W • Freq. Dev: Adj. to 15 kHz max . _
Freq. Stability: ±.OOl% or less - Output lmped : 50 ohms.

RECEIVE R: - Completel y transisto rized , crysta l-controlled
superhet - Intermed. Freq: 1st 10.7 MHz, 2nd 455 k Hz .
Input Imped : 50 to 75 ohms _ Sensitivity : O.5J.lV or less/20
dB qu ieting; lJ-lV or less/3D dB S+N/N at 10 k Hz dev., 1 k Hz
mod. - Audio Output, 0.5 W . Spurious Sens. , > - 60 dB.

Including transceiver, 3
channe> supplied, mobile
mount, dynamic mike and
built-in AC·D C power supply.

And now o n to d etails . F igure I shows

the blo ck d iagram of t he overa ll u ni t. The

in d ivi dual d iagra ms fo r each b lock w ill be
show n ne xt month , a nd th e blo ck diagram
gives t h e figure n umbers fo r each d eta iled

diagram.

The heart of the u n it is the voltage-co n­
trolled -oscillat o r w h ic h we will sim p ly call
the veo from now on . The yeO ac tual ly
generat es the 6 Mll z (or 8 or 12 Mll z)
o u t p u t freq uency. This signal is fe d into a
swi tched buffe r amp lifier a n d then in to the
freq ue n cy mul t ipliers needed to genera te t he
correc t crystal freq uenci cs for you r rig. Two
se ts of mu ltipliers a rc usually n ee d ed , o ne
se t for the tran sm it frequen cies a n d o n e for
t he recei ve freq uencies.

The rest of this art icle d esc ribes the 6 Mll z

ve rs ion, but wherever ap p licah le w e w ill tell
you t he a p p lica b le informatio n fo r th e 8 o r
12 Mll z ve rsion s . If so, the ad d it io n al

information wi ll a lways b e in paren t heses,
following t he 6 MHz information .

Accessory BBlT·1440 Antenna:
Hustler 3.4 dB gain $27.95

R. L. DRAKE COMPANY I~mIa3)1• 540 Richard St., Miamisburg, Ohio 45342
~ I Phone, 15131 866-2421 • Telex, 288·017

@
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JEFF-TRONICS
SURPLUS ELECTRONICS

TUBES
PARTS

SEMICONDUCTORS
TEST EQUIPMENT

TOP QUALITY - LOWEST PRICl;'S
new catalog - $.25 handling

JEFF-TRONICS
4252 Pearl Rd .. Cleveland. OH 44109

EXPERIMENTING IN FACSIMILE?
The leading manutactueer o f 18" facsim ile w..a ther

c ha rt recorders is in the process o f con vert in g a n t''Iisting
network for fu ll y automated weather cnart tran smission.
This eonversion will m ake available a number of used 1 8 "
wt'1l1her map r ecorders ideally suUt'd fOr USf' b y anyon e
i nte~sted in eXpt'rim enting with (acsimile .

The y mcrude t h e , ..c o rding head. all necessary etee ­
Lronic s induding a u to m a tic st a r t. p hav and slop c ircuits.
Op..ratinlil at s pe eds o f 60, 90 or 120 rpm (depending on
modell. rnese recorders. with sui t.a b ll' receiver a nd FSK
co nv..rter. Can b.. uSt."d to m onitor radio wealh.., ehar t
broadcasts from rt_t ions located around the wnrld o r
modificd to acr ..p l p r....ss wiT.. pho '.o transmissions or
mod ified to receive transmissions fro m o rbtt tng weather
satd lit ..s.

T h...se recorders an' ava ilable st r ic tly On a nr st -ccme ,
Itrs t-served basis.

Ca ll or write M r. Arma nd D . B ou ch ard
ALDEN ELECTRONIC & IMPULSE

RECORDING EQUIPMENT CO., INC.
Wash ington St ., Westboro , Mass. 0 158 1

6 17-366-885 1

roOLS
HARD· TO-fiND PRECISION TOOLS

Lists more than 1700 itellls-pli....s , _
tweezers. wi,e s tr ippers . vacuum svstems , "!;
relay tools, optica l ('(ju iprnent, IDol kit s
alld cases . Al so includes fou r cases of
useful "ToDI Tips " to aid in tool select ion . =:::
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freq uency Selec t Switches. Suppose we want
an ou tput on 14 5.000 MH z. Then the
switches are wired in such a way that the
progrmmable divider divides by exac tly
29 ,000. Then the divider takes the veo
output frequ ency , divides it by 29,000, and
sends the result to the phase comparato r.

The phase comparator looks at the two
freq uencies it gets. If they are exactly the
same, no thing happens. Bu t if the frequency
coming out of the programmable divider is
too low, the phase comparator decides that
the veo freq uency is too low also , and
sends a control signal to the veo to increase
its output frequency. In the same, way , if the
freq uency fed back from the progra mmable
divider is too high , the phase comparator
forces the veo freq uency down. In this way
the phase comparator contro ls the veo in
such a way to ma ke the outpu t from the
programmable divider the same frequen cy as
the outp ut from the reference frequen cy
divider. This is the auto matic frequency
control actio n.

Now, if the output of the YeO, divided
by the number N, is equal to the referen ce
frequency , another way to look at it is that
the outp ut of the veo is th e referen ce
frequency times N.

Usi ng the 6 MH z sy nthesize r as an ex­
ample, if we set Ihe switches for 145.000
MHz outpul (so Iha t N is 29,000), then Ihe
output fro m the synt hesizer is the reference
freq uency (208-1{3) times N (29,000) . If
you mult iply Ihis out, yo u get exact ly
6.041 667 MHz. This is the ex act 6 Mll z
crystal you would need to mult iply up to
145.000 MHz. (If you wa nt to do a little
work, you can multiply 29 ,000 by the
reference freque ncies used in the 8 or 12
MHz synthesizer, to check t hat you get Ihe
right outpu t frequency .)

Since the phase-locked-loop forces the
veo output frequency to eq ual the refer­
ence frequency t imes N, the way we get
various outpu t freque ncies to cover the
range from 145 to 148 MHz is to change N.
This is done with eight fro nt panel frequen­
cy selection switches. Just as an example, at
several ty pical freque ncies we have the fo l­
lowing:
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lOOK
330

4 SN7400N
3 SN7490N
1 SN7492N
1 SN7492N
1 SN7493N
4 SN74192N
1 SN7473N
1 SN7474N
2 SN7404N
1 SN7430N
2 SN7410N
1 LM309
1 LM309K
1 MC1648P
1 40673
1 MFE3002
6 2N706
1 2N5771
1 HEP52
1 2N3055
1
7 1N4001

23 1N914
1
1
2
2
4
2
1
1
1
2 33 pF
1 .001
1 0.1

18 0.01
2 100 pF
1 2000llF
1 1 IlF
3 250llF
2 100llF
3 30llF
1 10llF
1 47>1
1 600
4 2200
1 1800
1 560
4 lK
1 1 meg
1 12K
1 27K
3 10K
1 1.5K
2 4.7K
2 2.2K
1 15K
1 470

SEPTE M 8 ER 1972

PARTS LIST

2
14

1 7"x9"
300
1-4 PAX·l
1-4 33K
TTL Quad two-input nand gates
TTL decade counters
TTL Divide by 12 counter
TTL Divide by 12 (8 MHz output
only)
TTL programmable up-down de­
cade counters
TTL dual J-K flip-flop
TTL Type 0 flip-flop
TTL hex inverters
TTL eight-input nand gate
TTL triple 3-input nand gate
5V regulator, 250 rnA. (may be
replaced by an LM309K if you
mount it off the board)
5V regulator, 1 amp ., plus finned
heatsink
MEeL oscillator
RCA dual-gate-protected FET
transistor
Motorola enhancemnt N-channel
FET transistor (caution - don't
remove clip on wires.)
NPN fast switching transistors. or
equiv. (sil.l
PNP fast switching transistor, or
equiv. (sil.)
PNP transistor or equiv. (su.l
(or TIP305S) NPN silicon power
transistor (or equiv.l
12-volt 1O-watt zener diode
silicon diodes (1 amp, 50 PI V)
(Do not substitute for the two
paralleled ones in the VCO unless
you know what you are doing .)
s i Iicon switching diodes (or
equiv.]
LED indicator diode - red
(LOCK lightl (optional)
12VOC 10 mA SPOT relay
(Sigma 65Fl A-12dc or Calectro
01 ·967)
SPOT toggle switches (CHANNEL
SELECT)
SP3T rotary switches (MHz SE­
LECTI
3Pl0T rotary switches (100 kHz
and 10 kHz)
SPOT rotary switches (0-5 kHz)
AT-cut 10 MHz series-resonant
HC-18/U crystal coil form, 7/32"
dia ., 15/32" long, ferrite slug

FM-83

(Calectro 01-893 or equiv} (Coil
is 3 -6 pHy, adj.I
1.7-14.1 pF air variable capacitor
(Johnson 189·505-51
NPO disk capacitors
disk capacitor
disk capacitor
disk capacitor
disk capacitor
15Vdc electrolytic
15 Vdc electrolytic
15 Ydc electrolytic
15 Vdc electrolytic
15 Vdc electrolytic
15 Vdc electrolytic
1W resistor 10%
1I2W resistor 10%
1/4W resistor
••
••
••

••
••
••
••
••..
••
••
••
••
••

p.c. board
MOLEX Soldercon pins, used for
Ie sockets
International Crystal power
amplifiers, one for each doubler
or tripler
1/2 resistors, one .for each PAX-l
used

Miscellaneous
Chassis, case. power switch, con­
nectors, coax. #32 enamel wire
for coil , knobs, power supply
providing 12V at 750 mA (or
auto or motorcycle bat­
tery) - must be well filtered.

Notes
Printed circuit board layouts are
available from the author (send
SASE); etched boards and parts
kits are available from Circuit
Specialists, Box 3047, Scottsdale,
Arizona, 85257 . Contact them
directly for information.
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BRA ND NEW FREa.sHIFT TT Y MONITOR:
NAVY OC T ·3 : FM Receive. t ypt>. fr" q . riolllge I 10 26 Mll z
in 4 ba nds, co nt. tu nmg. Crysta l uhb. Rnds u p to I !::Ion H z
deVlatlOn o n built -i n V TVM. Cost $ 1100.00 ....ch ! I n
ongi~1 b Oll . w ith in st ru ct. book &r cord, fob MariPoS;O" CJ! I.
Mm. s.t l lUll nE'l!'dl"d : .1 50m " . Shp« wi 11 0 Ibs . .. . . . ..9.bO

HIGH·SENSITIVITY WI DE·BAND RECEIVER
COMMUN ICA TI ONS . BUG DETECTION

- SPECTRUM ST U D I ES
38 ·1000 MHZ AN/ALR ·5 : Consists of brand new t un..r '
co n ve r t e r CV -253 /A LR in ori«i081 f t ory pack a n d a n 'n t C,
used. Ch l·c k .·d OK & grid main rt' ('l· jv R-4 44 m odif ie d ror
120 v. 50!li tl h z , T h e lu ne r cov,'u th e ran ji(" in 4 b ands:
each band h as its o w n Ty p.. N A n t. in p ul. Pack..d w ith ..ach
tuner i ~ ui e fa(' lou in s.ll e (' tor_·~ ChN'kout sh eet. T h .. " n " w ..
o pene d s howe d S t: N S l r IV IT Y : 1.1 UV at 3 8 .4 m h !-. O.!l lit
13 3 m hz_. 5 lit 5:HI m h z , 4';' at 7 7 11 m hz , 7 at I " h z. T ht,
r..ce i\'..r is at' Lual ly a 30 m hl- IF ampl. With a ll t ha t fo llows.
includinlt a diod .. m e tee ro r r.. la Llv.. signal st r" nlt t hs: an
aU.. n . calibrated in 6 db s t.. ps 10 - 7 4 db, rollo w..d by an
AVC posit io n : Pan.. Vid.. o & A F outpu ls : switch s..Jo,>('t pass
o f ±200 k hl or ±2 mhz; a nd S E LECT AM or FM! With
Handbo o k " pwr. in ll.l,l L plug. a ll o nly ...• •..... 375 .00

C V , 253 Co nverter o n ly , good used w j book 99.50
STODDAR T NM50A Rece", er"' 300 1000 mHl 19500

We havL P__ X, _ Kelven. s
SENSI TIVE RECEIVE RS from 3 "H I '0 75 qHl . AS K '

REGUL. PWR SPLY FOR COMMAND, LM, ETC.
PP-I 06 /U ; Meh ·red . Knob-adju s lilbl.. !1(). 270 ~· up '0" 0 rna
d e : also St'l..cr an AC of 6 .3 ~. 5A . o r 1 2 .6 v '! , .\ ,r 28 v
2'11 A . With ma tln" o utpu t p lult " a ll t,,(' h. r ... · ' "' h ~ liI: . w t.
50 Ib s. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 .50

BA R G AI N S WHI CH THE ABO VE \\ I LL l'UWER :
I.M-(~) Fr"q . Md..r: t 25 - :W Mll z• .(J I ~, I 'W o r AM . w ilh

:'ri~~7~~c~ ,.' (~ ." ~~ i ~: .b~}~.k.' .L:'~ ~ '. ~ ~t.a.' .~ '. t.i~ ~ .P"~:'. ~h ig~.i58
TS·323 F r,·q . M.. t .. r : 20 - 480 m hz. OOI % ••.• . .••.• 49.50
R23A /ARC 5 Comma nd Q -a ' .. r 190 - 550 KI I I_. l' ltc . conti 16 .95
A .R .C . R1 5 ~ ll i. R -50 9 )Command 10 1\ - 13 5 M ill "'·w17.50

Meas_ Com ~9 Gild D'ooer.2.2 420 mH/ . . 75.00

NEMS·C LA RKE =1 6 70 nl R r- vr 55-260 ~1II1
nke ne w .. , _ 275.00
WWV Rcvr/Co mparator 2 - 20 :\1111 . w /scoP" .. 250 .00
Emp.re Devoe" NF ·114 R f"1 mt' le r IS ill red-ho t rt~t.""I
tro m I ~ (J KH I to 80 MH l . . .•..• .. .. .. .•. ... 2!I;.DQ

ttentlon.
Buyers, Engineers, advanced Technicians:

We have the bed test·equipment & oscilloscope
invento ry in the c o un try so ask for you r
needs . . . d on 't ask f or an o vera ll c a tal o l . , .
we abo buv so tell u' w h at au have. Pr.iCI! i t,

at 145 .000 MHz, N is 29,000
at 145 .005 Mllz, N is 29 ,00 1
at 145.01 0 MHz, N is 29 ,002
at 146 .94 0 Mllz, N is 29 .388
at 147 .99 5 MHz. N is 29 ,599 .

As yo u can see, changing N by I cha nges the
output frequency by exac tl y 5 Kllz, thus
giving us the 5 KHz channel spacing. If we
make the programmable d ivider adju stable
so N goes fro m 29 ,000 to 29 ,599, t ha t w ill
cover the enti re 3 MH z o f the band .

Since eac h coun t in the program mable
div id er chan ges the o u t p u t b y 5 Kll z, if we
subt rac t 2 I40 fro m N d uring receiving we
will au to mat ica lly d rop the o u tp u t by 10. 7
MH z . (To use an 11 ,7 MHz receive i-f offset,
we subt ract 23 40 .) This subt rac t ion is done
automatically b y a T R relay . In fa c t, the
switches can be wired to indicat e the actual
channel freq ue ncy . It is not necessary to
figure o u t the value o f N. correspond ing to
the o pera ting freq ue nc y - if you want to
t ransmit o n }46 .340, just set the four
transmit switches to the digit s 6340. To
receive o n 147 .01 5 , just se t the four receive
switches to 70 15. It ' s that sim p le .

R. E. GOOOHEART CO., Inc.
Box 1220 GC, Beverly Hills, Calif. 90213
Phones: Area Code 213, Office 272-5707

When you use the sy nthesize r for trans­
ce iving, the veo has to switc h back and
forth between two frequencies every time
you push o r release the mike butto n. -As
w it h a ny fe edback syste m . this takes a little
t ime. In the sy n thesize r, it takes the veo
about ~ to 'is: second to reach and se tt le o n
the new freq uency. To make su re tha t yo u
don ' t transmit o n th e wro ng frequency
du ring this interval, an unlock detector
monit o rs the ph ase detector o u tpu t , and
turn s o ff the sw itc hed buffer amp lifier whil e
the veo is moving to the new frequen cy.
This makes it a litt le rough to break into
co nversa tions, but we've researched the
problem and, short of having separa te
syn thesize rs fo r receive and t ransmit', there
seems to be no way o f getting aro und the
problem. We co uld reduce this time below ~

second, but o nly by grea tly co mp lica ting the
unit and upping t he cost.

Nex t month we will con tinue with more
info .

. ..K20A W

WORLD 0SLBUREAU
5200 P.neme Av• ., Richmond CA USA 948CM
THE ONLY aSL BUREAU to handle all of
your a S Ls t o anywhere, next door . the next
state. the ne xt c o u n ty , the whole world . Just
bundle t hem up ( p lea se a rrange alphabeticelly)
and send them to us wi t h payment of 5d ••r.: h ,

NEW GLADDI NG 25
FM T RANSCEIVER , 25 WA T TS OUTPUT 6 chan­
ne ls co mp le te wit h x tats fo r 146 .34 / 146.76 and
14.6 .94/1 4 6 .9 4 , lo w po wer posi tion , completely sepa­
rate x rmt-rec xtal switching, bu ilt in 1 2 V dc supply.
(Amateur net $249 .951. OUR LOW I NTROD UC­
TORY PRICE $208.50. With matchi ng AC supply
Ireg_ $299.951 $254.00. Wri te fo r literature . Ha m--M 's
$99.00

A MATEUR·WHOLESALE ELECTR ON ICS
88 17 S .W. 129 T errace. M ia m i fo·1. 33 156 305-233·363 1
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Price. complete. __ .. . . . . $400.00

Cabinet (Specify type wood), _.. $35.00

,~
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• .•••.~.. '

The Rolls-Royce of currently available
surplus VHF receivers. AM, FM and CW over
the range of 30-60 and 60 to 260 mHz. Sep­
arate front ends provide optimum perfor­
mance on each band. Three separate I. F. strips
provide 20. 40 and 300 kHz selectivity. The
40 kHz I.F. utilizes nuvistors yielding a re­
markable system noise-figure. I.F . and video
outputs allow spectrum display and analysis.
After all this. the engineers found a few extra
square inches on the chassis and added a car­
rier operated relay to activate a tape deck or
other external device.

If you will drop us a line, we will send two
pages of detailed specs. and a photo of the
guts of this beast.

-

••~! ,.. ­
· ~ I i~- - ;-. -- .. - . --

.- '. . . .. - .- .....- .

SP-600

$275.00

G·175H

An/Com maintains an extensive inventory of military and commercial
equipment and publications. We continuously research methods of utilizing
surplus military equipment. Write or call stating your requirements.

SRR·13

Write for complete specs.. It's worth it!

$199.95

ME 26D METER
Military version of HP410B
VTVM....
Frequency response to 700 MHz
on RF probe.
Limited quantity at $45.00

This is a fine receiver covering 2 to 30 MHz
in four bands. Built-in calibrator, modular
construction and excellent stability make
the SRR·13 a good buy at. __ . . _. __

Still the ali-time great general coverage
receiver. 540 kHz to 54 mHz. Selectivity
down to 200 Hz. Completely overhauled
and guaranteed. Write for complete specif·
ications and photograph.



tContinued f rom page lj J
it hold and the speaker wires are right
there ready .

The power cord comes with a jack
built in to it - handy fo r taking the rig
out fo r changing crystals or using it in
the house. You ca n usc one crystal for
two o r more channels if you are a
cheapskate too. with a simp le cross
wire which you can install in
seconds ~ or take out . This is nice for
things like 34-94 and 94-94 pairs

Wi th all the featu res one migh t
expect this unit to sell for well over
S300 - so it will probably boggle a
lot of minds to find that this power
house sells for only $249 .95. It's the
most powerful rig you can buy today
unless you get an ou tboard ampli fier.
General A vata tion Electronics. Inc..
4141 Kingman Dr.. Indianapolis IN
4 6226.

GLB SYNTHESIZER

The GLB Electron ics model 400B
syn thesizer is now beginning to be­
come available to dedicated FMers.
This synthesize r is designed to work
with most o f the popula r ham FM
transceivers and make them so th ey
can hit any . 10 kHz frequency on
transmit and receive in the en tire two
meter band , from 144-148 MH z.

There are two sets of dials for
setting the frequencies. One set is used
for transmitti ng channels and th e
o ther for receive . .. plus there are
switches to reverse this order if you
happen to feel like it. Or you can use
one set to rransceive. if th at turns you
on.

Once you have plugged the 400B
into your ttansceiver and programmed
its output to ma tch your rig's crystal
requireme n ts, all you have to d o is
switch from any channel to an y o ther
at will. If you want to use a 3 1- 9 1
repea ter you switch the transmitter
dials to 6-3- 1 and th e receiver dials
to 6-9~ I. It is that simp le! Perhaps
you wan t to check the reverse pair?
One flip of the two toggle switches
and you are listening on 31 and
transmitting on 9 1. That's hand y at
times.

The specifications that come with
the unit have a lo t of details tha t
might interest you . though they have
little to do with the use of the unit.
Like it uses 350 rnA at 10-15V
de .. . takes about 10 milliseconds to
lock up between receive and trans­
mit .. . uses the push-to-talk from the

"'"

transceiver . . . has a frequency stabi-
lity of .005% size S" high. 5J,4"

wi de. 6W' deep has en ough power
to feed even fairly long cables . etc.

The mo del 400B sells for $ 130 in
kit fonn and S190 assembled . More
info can be had from GLB Elect­
ronics. 404 Cayuga Creek Rd.. Sou th
Cheek towaga N Y 1422 7.

The GLB part of the company
name comes from Gil Boelke W1EUP
and the project is an outgrowt h of a
grou p effort by the Buffalo rer ea ter
associa tion. Gil has snea kily removed
the IC numbers and substitu ted color
codes on the eleven ICs in the unit . so
don't expec t th at you can borrow a
unit and make one up for yourself. I
don't see mu ch in the way of identifi­
cation o f the 14 or so transistors either.

While it is rlot qu ite as fast to work
the two sets of switches as it is one
channel switch. the total nexibility of
the arrangement certa inly makes up
for the slight additional work. Every
repeater is immedia tely within yo ur
re a ch - every simplex channel­
every invert pair - no matter where
you go. If you get into a new area you
know yo u can st ill match anything they
can dream up in weird pairs...even in
Chicago and Los Angeles! - and that 's
say ing a lot.

STANDARD SRC·826M UPDATED

Standard doesn 't seem to even try
to take advantage of their changes in
design . Pity . for they have been
ma king substantial imp rovements in
the unit and the changes shou ld be
brought to the atten tion of the pro-­
spec tive customers.

The recent review of th e 826 in CQ
was particularly unfair, wi th a good
deal of space being taken up airing
comp lain ts over problems that have
been su rmo unted for qu ite a long
time . The fact is that the Standard
equipment that has been so ld fo r the
last couple of years has been of
exce llent quality .

The current model 826 has been
changed so that the crystals are righ t
out there in the open when you open
a littl e d oor in the cabine t. You don't
even have to take the rig out o f the
case to change or tweak crystals now.

Some time in the last year the 826
crystal deck was changed from its
previo us vertical position to hori­
zontal. This was a majo r improvement
since it made it infinitely simp ler to
get in there and tweak those trimmer
capacitors. The older model required
the services of a ma lfonned dwa rf to
get in to the trimmers - the horizontal
board cured all th at , pu tting the capa­
citors where anyone could reach
them. The new door just makes it
even easter.

Standard is a bit evasive about the
i-f filters they are using, bu t there is
good reason to believe that they have

been send ing their units along with
ever narrower filters. The 8 26 may
have the narrowest i-f on th e market
today . Th is makes a big d ifferen ce
when the set is to be used in a major
city where th e rf pollut ion is high and
where there may even be a 146 MHz
repeater ou tput with in 30 k Hz of the
desired channel. Many sets fall apart
und er these conditions. In si tua tions
such as this the reason for paying a bit
ex tra for a transceiver become s very
apparen t. Standard Commu nications,
639 N. Marine A ve.. Wilmington CA
90744.

2mFM FDR S35.OO

As impossible as it seems. there is
now a neat little two meter F~I

transmitter on th e market for only
$35 - and that is complete with
crys tal and microphone. We found it
difficult to believe at 73 when we
received the first announcemen t of
this rig. so we sent for a- few of the
transmitters. just to see. Sure enough,
they arr ived, com plete with crystals
and microphones. ready to go for the
frequencies we had specified.

The rig has ten transi stors and is
built on a pc board only 2Yz" x
3" - the whole thing is about 3/4'"
thi ck, so it could easily be squeezed
into a hand unit .. . or into just about
any 2m receiver to make it into a
transceiver. It uses an 8 MHz crystal
(th e crystals for the Stand ard trans­
ceivers will work just fine in it if you
want to use more than the crystal that
comes with it) and has three triple rs. a
buffer and power amplifier. The final
runs about 0.1 watts with 8 volt s on
the unit and will go up to a full watt if
you run the voltage up to 12
volts - and add some heat sinking to
that output transistor. But why run
high power when low will do the job,
right? The 100 mW seems adequate
for most line-of-sight applica tio ns.

It took about five minutes to solde r
some wire leads to the board for the 8
volt power (transistor 9V battery ). a
19" "ante nna" to the ou tput ter­
minal, and hook in the mike. The rig
took off immediately and pu t out a
beaut iful signal. Tests were made
through nearby repeaters - good re­
ports. A couple of days later. Bill.
WI PFA. had one of the little rigs
working through the K1MNS repeater.

One of the first "conversions" on
my unit s was to remove the soldered-



• MOTOROLA. RCA. FAIRCHILO • NATI ONAL . HEP • PLESSEY

Semiconductor Supermart

PLESSEY
SL403D

3.5 WAUDIO AMP IC
HI-FI QUALITY

S3.95
with 12 pages of

constru ctio n data

73 MAGAZINE

FACTORYAUTHORIZEDDISTRIBUTOR FOR
Moto ro la HEP - Circuit -Stick - Plessey
A ll devices are f irst q uality and are
f ully guaranteed.

Circuit SpeciolislS
Box 3047, Scottsd ale, AZ 85257

Please ad d 3 51i for sh ipp ing

MOTOROLA TUNING DIODES

CORES AND BEADS
T 20Q-2 $2.00
KW Balun k it only ....•.•. .. .. . . .. . . . $3.50
T 68-2 3 cores $ 1.00
T 50-2 3 cores $ 1.0 0
T 50 -6 3 cores __. . . ..•.•.•.• .. . . .. . .. $ 1.0 0
T50-103 cores •... _. .. ... . ... .. • . . . _5 1.0 0
T44-1 03 cores ..•••..• .... . . . . . . .. .. $ 1.0 0

BEAD SPECIAL
Ferr i t e Bead s 1 doz.• . . . • .. . . . . . .• .. . . $ 1.0 0

Silicon vo ltage variable capacitance diodes in
T O-9 2 plasti c case like p last ic transistors. Both
standard Mot o ro la and H E? numbers are listed;
d evices are same . Capacitance value is typical at
-4Vdc. T uning ratio is approx . 3 : 1.
MV2101 /R25006.8 pF $ 1.10
MV2103/R2501 10 pF $1. 10
MV2105/R250215 pF $1 .1 0
MV2109/ R250333 pF $ 1.10
MV2112/ R250456 pF $ 1.10
MV2115/R2505100 pF _ $ 1.10

N ATIONAL DEVICES
LM370 A GC/Squelch amp 54.85
LM373 AM/FM/SS8 strip _ $ 4.85
LM309K 5V 1A regu lator. I f you are using T TL
y ou need this one . . . • • . . . . . . . . • . . . . $3 .00

FAIRCHILD RTL DIGITAL IC's
U L 900 Buffer 8 0
UL914 Dual 2-input Gate . . . . . . . . . . • . _ 8 0
UL923 JK fl ip-flop $1 .50

SPECIAL OFFER
• Digital rea dout
• BC Dto 7 - Segme nt

Decoderldriver
. 7490 Decade Co unter
. 74 75 Latch

On ly $8.20

POPULAR IC's
Motorola RF amp $1.80
RCA % W audio 5 3.07
RCA 1 audio 53.92
RCA RF amp ... . .. • .... . $1.77
RCA. . . . . . . . . . . . . . . . . . . $6.66
Motorola % W audio •....•• S1.10
High gain RF amp/IF amp . . $1.15
FM IF amp Quadrature det . 52.25
Hard to find Sal. Mod $3.25
Motoro la 2 ·Watt aud io $2.50
Multi-purpose wide band ampS1.25
Low noise preamp $1.50
Dual Stereo preamp •. . .•.. 52.75
FM mu Itip lexer ste reo d emo d $ 4.95

OIGITAL REAOOUT

MC1550
CA3020
CA3020A
CA3028A
CA3001
MC 1306P
MC1350P
MC1357P
MC 1496
MFC9020
MFC4010
M FC8040
MC1303P
MC 1304P

The MINIT RQN readout is a miniature direct
viewed incandescen t fi lament 17·Segment) d is­
p lay in a 16-p in DIP wi t h a hermeticall y sealed
fro nt lens. Size and appearance are very simi lar to
LE 0 readouts. The big different is in the price.
Any color f ilter can be used.

NEW FAIRCHILO ECL
HIGH SPEED DIGITALIC'S

9258 Dual " 0 " FF toggles beyond 160 M HZ
.• . .•. ........... ... ... . .•. . $4.65

9582 Multi -fu nction gate & amplifier .•. $3.15
95H90 3 0 0 MHz decade cou nter . _... $16.00
A 95H90 & 9582 makes an exce llent prescaler
to extend low frequ ency cou nte rs t o V HF - o r
use two 9528s f or a 160 MH z p rescaler .

FETs
MPF 102 JFET $.60
MPF 1OS/2N5459 JF ET 5 .96
MPF 107/ 2N5486 JFET V H F/ UHF $ 1.26
MP F 121 L ow -co st dual gate V HF RF . . $ .85
MFE3007 Oual -gate $ 1.98
40673 Oual -gate $1.75
3N 140 Dual-gate $ 1.95
3N 141 Du al-gate $ 1.85

SIGNETICS PHASE LOCK LOOP
N E56 1B Phase Lock Loop $4.7 5
NE562B Phase Lock Loco ... .•.• .... . $4.75
N5111A FM/IF Demodu lator 51.50
NE566V F u nct io n Ge nerator $4.75
N E567V Tone Decoder $ 4.75

At a price

everyo ne $3.20
can afford
• Operates from 5 VDC
• Same as TTL and DTL
• Will last 250,000 hours

Actual Size
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RR Police sm
Grd.Ctrl.Trml .
NYC

WA2KD G
MSU ARC
E.Lansing MI
WA6FCV

C. Mathias srn
J234 Coro nado Ave
Imperial Beach CA

KHLP

K9YVA
WA9EVL
ARRl. HQ
M. Gochwin

"""'"WA 1EMU
WA58NM
W82ARM
WeMGI
K2AOQ
CoI.St .U.
CoI.St .U.
CoI.St .U.
W2PWG
WA5JGU
W1aoX
WA50QF

HOT GEAR

is just too much and you must have
more powe r, the ten watt outpu t will
drive one of thc amplifiers available
from Tempo and others quite ade­
quate ly . Tempo has an amplifier in
the works designed for repea ters . buil t
on a 19" panel.

There arc local controls on the
repea ter to turn the receive on. the
transmi tter on, the squelch on, a
volume control for the speaker, a
repeat-duplex switch, monitor switch
and a tone squelch switch.

The price? Under $600. Just barely.
Standard Commu nications, Box 325,
Wi/mington CA 90 744.

Lafayette HA·410
No . 009210

cen. 62$1 No. 10728

WRL Duo-Bndf 6010ATJOZ

Standard SRC-806M ,
No. 102703

Sgt . Hopkin, 2F12
Wilm. DE Police

Swan SW 174 No. 416·5 WeA XT ln2
R~. HA2A No.04.Q5896 K4GBL 2n 2
Heath SBl02.No.132·1 28107 W.Singer 3nZ

Woodbridge VA
703,491·2257

Vaesu r'r-rot No. 107036 WA2VSW
Standard 2m FM No. 102703 W6NPV
Drake ML2 No. 20189 WB2LLR
Standard SRC·806M

NQ. 00921 0
AerotoM 6M 355LT .

No . 685064

ccn.. 31284 No.59920
Coli., JOLl No. 40084
Coli . MPL No. 44507
Coll. MMl (mob. mikel
Mi1oeO minispk,.

AL W84QCL - ...- 34-94
AL W4MWF - ...- 16 - 76
AL W4QEE Mobile 22 -82
CA WA61LA Mt.o.o 211-88
CA WA6RTM San MiglHll 518 - 670
CA K8PHF Pueblo DELETE
GA W84WST Atlanta 34 -76
HI KH6FOX Waikiki 16 -76
HI KH6EOL Weialva 20-80
IN K9HOH Elkh...t 16.- 76
IA WAIBBQ On,~ 34 _94
KS wtOKU Wichitll 46 -94
KY W4VWH Covington 19 - 79
MO weOKB ......... 2S -BS
MO WAIZIK Eldon 211 -88
NJ K2GCL Waldwick 2S-BS
OR K7KGV Grano Pau 34 -94
CT WA1KGK Bridgeport DELETE
CT W1FPT Trumbull 34 -94
CT WA1KHA Manctoeste, .. - ..
CT WA10XW Fall Ri.... 211 ..

ICh.nge fTom Wl RGGI

Saul A. Cohen, K4ACJ , reports the
theft o f a Swan Cygnet Model 270
transceiver SIN 3 13022 and a Collins
MIC Model MM, SIN 4294. The
equ ipment was sto len from his car in
San Francisco on June 4.

Contact Sau l A. Cohen , K4ACJ ,
4524 Michigan Ave., Miami Beach Fl
33 140. (305) 53 1-9782 .

Roger W. Coulson, WAINVC, 3 1
Rosedale Road, Watertown MA 02 172
reports the theft of his I I cha nnel
HR2A. No. OW7152 .

SOLID STATE REPEATER
Not a few repeater groups are fed

up with the miseries of keeping tubes
in their converted surplus type re­
peaters. And how many repea ters sit
there and work, month in and month
out without requiring almost constant
attention? The availability at a very
reasonable price of a trouble-free solid
sta te repea ter should be welcomed.

Standard Communica tions has put
together a repeater package using the
best commercial Standard boards
which should be very popular. The
unit operates from 12 volts. which
means that in most installations there
will be a power supply with a good
sized storage batte ry across it - so in
case of ac power loss the uni t will be
able to operate from the battery. The
drain is low about 400 rnA on
receive and 3 Amps o n transmit. L _

The fellows at Standard have tried
to pu t everything in the repea ter that
you will need . . . input for the identi-
fi er adj us ta b le t im e ou t
timer external speaker jack for
testing carrier delay timer for the
squelch tail (or talc, if you like that
better) . . . and a remote control jack.
The repeater is designed for 19" rack
mounting and is only Sif4" high and 9"
deep. The output is ten watts - about
right for the average repeater. Higher
power is rarely needed except to mee t
the needs of the repea ter owners ego
and almost invariably leads to the
alligator syndrome. If the temptation

amateur radio, no t to further battles.
73 will welcome app lication ideas

fo r r h e s e rigs - co nve r­
sions - whatever. International S ignal.
3050 Hemp/and Road, Lancaster PA
/7601.

'OA
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u a e
P. O. Box 1, Lombard, Illinois 60148

312-627-3540

ACCESSORI ES INCLUDE CABLE, CONTROL HEAD AND SPEAKER.

Some items are one ofa kind. Please give second choice if possible.

Terms: All items sold as is. Allow three weeks for delivery. Accessories not in­
cluded unless listed. Money back if returned in five days. Shipping charges pre­
paid. Illinois residents add 5% sales tax.

LO BAND 30-50 MC

RCA CMFL-50A05 50 watts out, transistor power
supply $45.00

CMFW-4; 40 watts out, vibrator power su pply 40.00
CMFT-50; 50 watts out, transistor power

su pply, partia lIy transistorized
•

65.00receiver
GE MA/E-16; 60 watts out, 6/12 volt vibra-

tor power supply with channel
guard with accessories. 75.00

MOTOROLA T41GGV; 30 watts out, 6/12 vibrator power
supply 55.00

T5IGGV; 60 watts out, 6/12 vibrator power
supply 75.00

HI BAND 150-160 MC
RCA CMC20; 20 watts out, 6/12 volt vibrator power

supply 45.00
CMCT-4; 40 watts out, transistor power supply,

partially transistorized receiver 65.00
MOTOROLA U43GGT; 30 watts out, transistor power supply,

with accessories 110.00
2 Frequency T & R if available 10.00

T53GAD 50 watts out, 6/12 volt power supply 70.00
UHF 450-470 MC

RCA CMUW-3; 15 watts out, 12 volt vibrator
power su pp Iy 35.00

MOTOROLA L44A6; 110 volt table top base station 100.00

SEPTEMBER 1972



Free Free Free Free FI

G T he BEST of
FM is a comp ilatio n
o f t he best art icl es
t hat appeared in the
F M J ou rnal from
March 1968 t hrough
June 19 6 9 , the la st
of the magazine.
Read the extremely
co n t rove rsia l Chron­
icles of 76. Plus d o ­
zens o f techn ical
a nd circu it a rticles
avai lable n o wh e re
e lse. $ 4 .95 va lue.

F The F M A nth ­
o logy has reprin t s o f
all th e a rtic les and
tec h nica l data f rom
th e early issues of
the FM Journal. No
F M library is c o rn­
plete w ithout th is
data, much of it just
no t available else ­
where. $5.95 va lu e.

E T h e 73 O X
ha ndbook has every
OX aid you could
h o p e for . ..QS L
Bureaus , postage
r ates wo r ldwide ,
DXCC and WTW
cou nt r y lists a nd re­
cord pages, maps of
many areas of the
world w ith prefixes,
plus a co m p le t e
wall -sized world
map with each
book l It is profu se ly
illustrated wit h pic ­
tures of m an y of th e
t op DXers, p lus a rt­
icles on work ing 0 X
on the differe nt
band s. There are
great circ le bearing
maps and charts,
and more.. .more
...more.

H T ra ns is t o r P ro ­
jects fo r the
Amateur is c ram­
med with over 4 0
interesti ng construc­
tio n projects cover­
ing receivers, co n ­
verte rs a nd t ra nsm it­
ters, m an y in t he
V H F region. If you
lik e to b uild y o u
wi ll b low yo u r mind
over this book.

•
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A The N o v ice Class Li ­
cense Study Guide has n o t
yet been published in 73 or
in any other magazine.
This book contains all the
basic tec hnical information
need to pass the Novice
License with flying col ­
ors...and is in valuable as a
basic text for understa nd ­
ing the Ge neral Class Study
Guide. P rof use ly illu strated
a nd so c learly w ri tte n th at
ju st r ead ing it is enough t o
permit most app licants to
p ass t heir exam, $3.95
value.

8 T he 73 Genera l Class
S tudy Guid e h as hel ped
t ho usa nds t o easily p a ss
t he ir Gen eral Li ce n se t h e
first time throug h . At $9 a
w hack , isn 't it f o o lish not
to hedge your bet w ith t h is
comprehensive and simple
book ? No other study
guide is as complete or as
easy to read . None . A
$ 4 .95 value.

o The Extra Class L icense
Study Guide makes all that
co m p lica t e d electronic the­
ory seem simple. A little
study w ith this book and
you wi ll be ready to face
the F C C exami ne r wit h
co nfide nce . A $ 4.95 va lu e !

RADID
ADVANCED ·

CLASS
LICENSE '

STUDY "
GUIDE I

AMATEUR RADID
GENERAL
CLASS
LICENSE
STUDY
GUIDE

AMATEUR
RADIO
EXTRA ?'\

CLASS ~\
LICENSE I
STUDY
GUIDE

C The Adva nced Class
Study Guide h as proven t o
b e the o nly complete text "'-- -:::::--=__
for prepar ing to pass the
Ad va nced Class license
exam. Never before h as
rad io theory been made so
simple. After just read ing
th is book it i s a lmost im­
p oss ib le to f ail th a t exam.
A nd remember t h at in ad .
d itio n to the t roub le o f
go ing t o t he F C C to take
that exam, ther e is a lit t le
matter of $9 you have to
ante up . Why take a chance

I.!======o!==~ on failing? $5.95 va lu e.
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Circ le book wanted: ABC 0 E F G H I II III

73 Magazine, Peterborough NH03458
New 0 Renewal or Extension 0

1 year $6 D choose 1 book Life $73 0 choose any 3 books

Please enter subscriptions for
the following, starting with the next issue.

r ----- - -
I 73 Magazine, Peterborough NH 03458

I
New 0 Renewal or Extension 0
Name Call _

I Add ress _

I City State ZI P' _

I
I~ year $6 OChOO~ bO::' Life $73 o choose any 3 bOO~

I
I
1 Name Cal l _

I Add ress _

I City S ta te Z IP. _

I Circ le book wanted: ABC 0 E F G H III III

I
1__ -

K The Fascinat ing
Worl d of Rad io
Communicat ions is
an introduction to
rad to commu nica­
tio n . Th is book gives
yo u some of t he h is­
to ry o f radio com­
mu nicatio n and an
idea of what you can
expect from your
ne w ho bby. $3 .95
value.

ree Free Free

SOliD-STATE PRQJECTS
J Solid -State P ro - kif the Exp, rimenter
jects for t he Experi - ,,__
menter contains over
6 0 projects tak en ------
from the pages of 73
Magaz ine . Build a
Six -Meter F et Con ­
verter. O r, maybe a
ham T V receiver. It's
all here. $3.95 value.

L IC Pr oj ects for
Amateu r & Experi ­
men ter is an anth ot ­
ogy of IC construc­
tio n p ro jec ts t aken
from 73 Magazine.
Ed it ed , by Wayne
Green it s a must fo r
a ny ham library.
$ 3 .9 5 va lue .

Accept ON E BOOK FREE wi t h our com p lime n ts for each d ifferen t $6 su bscrip tion y o u enter. Free
G ift Bo o ks can be sen t t o each subscriber or t o th e d onor. One gift b ook per $6 subscription w hereve r
they go. A II su bsc rip tio ns w ill be entered to start with th e next issue unless o therwise ~oted. On
renewals or .8xtensi.ons of su bscr ip tio ns please in c lu d e the address label from t he magazine wrapper or
renewer notice. This offer good In N orth America only. Foreign readers may participa t e by adding one
extra dollar p e r one y ear subscr iption.

T hat's right, all you have to do is buy a one year $6 subscription to 73 and you are elig ible fo r a free
book (postpa id ) o f your cho ice, o r a set o f bac k issues (FO B 73 Hal. You say you wan t two books? Fine,
no trouble whatever, just buy a li tt le old gift subscription for a frie nd or OX buddy and ask us to send
you the book or back issue package.

Ca n you buy two years fo r $ 12 a nd get two books? No, sorry about that, but the whole purpose o f
th is unusual o ffer is to increase the ci rc u lat ion of 73, not to just give away a few th o usand boo ks free o f
charge. We know that o nce an active amateu r starts read ing 73 he has a hard t ime ever bei ng wit hou t it
agai n and so, tho ugh we pay dea rly for that fi rst su bscriptio n, we eventually make it up come renewal
ti me. A nd keep in mind that the more subscribers we have for 73 the better ma gazine we can give you.

Over 3000 great articles have appeared in our back issues and mo st o f the m are just as good today as
the day they were pr inted . You wi ll have t he t ime of you r life readi ng all those wo nderfu l issues yo u
missed. We have separated the back issues into three packages, issues from 1960-1 964 (I), 1965-1 967
11 11 , and 1968-1 970 (III). These back issue bundles are pu t together by ill ite rate app le p icke rs borrowed
from other ham magazine staffs a nd thus there is no possibility o f o u r gu aranteeing any particu lar issue in
you r bundles .. . you take po t luck . Due to the $ 12 value that we are mak ing ava ilab le in these back
issues packages (12 diffe rent back issues in each package), we must ask that you foot the shipping charges.
Please Include $2 to cover handling and mailing of these great big packages of back issues.

If you prefer that we send a book of back Issues to your buddy along with his subscription, just
lndk:ate th is on the form.

GET ONE BOOK FREE WITH EACH DIFFERENT SUBSCRIPTION.
GET THREE BOOKS FREE WI TH EA CH LIFE SUBSCRIPTION.



SLEP'S SPECIALS

R~eoA/URR ; THE CADILLAC OF ALL RECEIVERS. TUNES 5DOKHZ .THRU 30.6 MHz DIGITAL -TUNING.
11!iV/6OHz, 19" RACK MOUNT . ... • . .. ... .... . -... .. ...••. ...... .......... ..... •..... $750.00

HAMMARLUND SP-600JL-24 TUNES 100 kHz THRU 29.7 MHz IN 6 BANDS 19" RACK MOUNT . •••• 285.00
BC-348 RECEIVER. A GREAT RECEIVER FOR AM/CWAND VLF/HF WORK. UNMODIFIED ORIGINAL 28V

PIS EASY TO CONVERT FOR 12VDC OR 115V!60HZ OPERATION . TUNES 200-600KHZ AND 1.5 TO
18MHZ ....••••• ...•••..••••..•••..••. •.• •. •••. . ... . . .. •.• ••••• •••••• ••• •••• ••• ••• • 65.00

BENDIX RA·l0 RADIO COMPASS RECEIVER RECEPTION AM , CW, Mew AND VOICE, FREQ RANGE 100
TO 1750KHZ IN 4 BANDS, 14VOC . . . • . ••. • . .• .•• • .• • .••. • •• ••.. • •• . •.• ••••• ••• •.• ••• •••• 9.98

uec.r i EMERGENCY HANDlE TALKIE. 243MHZ. I D EA L FOR AIRCRAFT, MARINE OR 220MHZ
CONVERSION ,SEE MAY '69 CQ .. ... • .. ..•. .•.. ..•. ...•.• . . • . . .. . ... . . . . . . . • . .. . .. . . . . . . . 1".60
COLLINS R-388/URR RECEIVER TUNES 500 KHZ THRU 30MHZ, ID EA L FOR RTTY, SWL, OR L4B USE.

19" RACK MOUNT ....••.•.••••••• ...••.••..•• •••••••••••••.•.••.• •..•• ... ... . • •.. . 376.00
AN/URR -13 RECEIVER. TUNEABLE UHF 226 -4ooMHZ , USED TO MONITOR MILITARY AND ASTRONAUT

FREQUENCIES AM/CW 115V160HZ . • _• . . ... .. . .. . • . . . . • • • _•.• .••.••.•• •.••.. .. • . . . •• • . . B6.00
AN/SRR -13 RECEIVER TUNES 4 THRU 32MHZ AM/CW/FSK, 11 5V/60HZ. A POPULAR NAVY RCVR 14" 00
COLLINS R-5401ARN·14C OMNIIVHF RECE IVERS TUNES l08MHZ THRU 135.9MHZ 2BVDC. COMPLETE

WITH CONTROL HEAD AND MOUNT .......••...•• ...•....• . .. . • . .. . .. . .. .. . . . • . . . . . . . . "9.60
RT·349/ARC-55 UHF TRANSCEIVER TUNES 225-400MHZ , 28VDC , . . . • • •••. •.. • • •• . .. •. • • •.. . • 66.00
ARC -R -13B TUNES 10BMHZ THRU 135MHZ. 28VDC. A VHF VERSION OF THE COMMAND SETS. SAME

SIZE . . .. ....... .... . .. . ..... . ... ... . .. . .. .... .. . ... ... . . . . . . .. . .. ...... ... . .. . • • . . 18.50
HARD TO FIND C-451A/ARC -21 CONTROL HEAD •...•• •..• .••• .•••••••. •••. ••.... •• • .• • . • . • 14.50
COLLI NS C-97 51URR CONTROL FOR F RR-39 DUAL R-390 SYSTEM .. . ..... . .. .. ... ... .. . ..• •. • 35.00
NAVY RDJ PULSE ANALYZER .•........ . .•.. ... •..•.. . .•• . ..•• .••••••. .•. •••. .• .• . .. . • . . 32.50
GR 1215B UNIT OSCILLATOR 50-250MHZ ••..••....•...••...•..•..• . ... ... . . . . . . .. .. .• . .. 29.50
HP a ocr PRECISION TELEMETER TEST OSCILLATOR . ••.•. • • .•..•...• . ... • . . . . . • . . . . .. . 37.50
1-222A SIGNAL GENERATOR 8 -23OMHZ .. .. . . .. ... ... . .. . ..• • •.•.••.•.••. • . .. . . • • . . . . . . . . 45.00
KAY RADA-PULSER 470A .. . . . . .. .. ....... ... .. . .. . ... . . . . •. • • . • • • . . . • . . . •• •. . ..... ... .. 19.50
COLLINS CU..J51 ANTENNA COUPLER SAME AS lBOL-3 TUNES 2-30MHZ HAS VACUUM VARIABLE ,

METERED, USED BY MI L.ITAR Y AS ANTENNA MATCH -BOX ... .. ... . .. . . • • • • • • • • . • •. . ••. .. 29.50
WESTERN EL.ECTRIC A2A VIDEO TRANSMISSION SYSTEM PERMITS THE TRANSMISSION OF VIDEO OR

DATA SIGNAL.S IN T H E RANGE OF 30CPS TO 4.5MHZ .OVE:R 'A BAL.ANCED WIDEBAND CABLE.
MAXIMUM L. INE L.ENGTH " .5 M ILES (B4 D B) WITHOUT REPEATERS ••. •. . .... • • .. . . . . . . ..• • 175.00

CV-542nRC-47 CONVERTER .. .•. ... . ... .. . .. .. .. . ... .. . ....••.••• .•. .. . . .. . . . . .. . . .. ... lB.50
JERROL.D 7070 RF SWEEP FREQUENCY GENERATOR WITH H-71. H·72 OSCIL.LATOR PL.UG ·IN

10- 20 0M H Z , L.ESS 0 -51 DETECTOR ACCESSORY . . .. ... .. . . . . • • _••.•.... .... . . ; .... .• • • . 119.50
SG-66 A / A RN ·5 OMNI SI G N A L GENERATOR MIL.ITARY VERSiON OF ARC H ·14 FAA TYPE APPROVED

FOR AIRCRAFT RADIO SHOPS . .. ... ... .. . ... . . . ........••..•.•.. ... ... . . . . ... . • .•••• 550.00
HP-43OC RF POWER METER, 19" RACK MOUNT • . . ...... .. . • . . .•. ••• • • .• •.. ... ... ... . . . • • • • 39.00
BAL.L.ANTINE 300 AC VTVM. 10HZ TO 150KHZ RNAGE, lMV TO l00V IN 5 RANGES, L.OGARITHMIC

SCAL.E 1-10DB, ACCURACY 2% .••.•. .• •••••• . ... . .. . . ..... . •.• ••.•• ••... . . . . . . ..... •. . 29.50
TEKTRON I X 536 OSCILLOSCOPE WITH TYPE T ANO TYPE K PLUG -IN ..•••..••.......••....•. 495.00
CARTER ROTARY CONVERTER 2BVDC-16AMPS INPUT WITH 115V160HZ OUTPUT AT 2.3 AMPS

PORTABLE HAND CARRY. IDEAL FOR CAMPERS, FIELD TRIPS . BOATS, EMERGENCY AC POWER.
AIRCRAFT, FORKLIFTS, ETC. • HAS MANY USES .• • • . .. . .. • .. . . . . .•••••••••..•. . .. . . . . ... 16.50

LAMPKIN 205A FM MODULATION METER. IDEAL FOR TWO-WAY , AMATEUR OR MARINE REPAIR
BUSINESS • .. . '... ..... . . . ... .. .•• • . • • . • • . •. . . . . .. ..... . . • .. • . . . . ..... . .... • • • • • • • • 186.00

TS-148/UPM -33 SPECTRUM ANALYZER RANGE Y -BAND 8470-9630MHZ, SWEEP WIDTH 10-30MHZ
VARIABLE. FREQSWEEP 4O-50MHZ ,IF BANDWIDTH 60KHZ. PERFECT FOR ANY RADAR WORK 39.60

MEASUREMENTS MODEL 59 GRID DIP OSCiLLATOR WITH ALL COILS THRU 400 MHz • •• • . . . .. .. 65.00

T S·5 9 21 U PM -1 5 PUL.SE GENER A TO R A GOO D BUY FO R A N YON E DOI NG PULSF. WO R K , 39 .50

LAMPKIN 105B FREQUENCY METER WITH PPM METER FOR FM WORK . • ...•... . . . . ..• • • . .... 145.00
SG-299D/ U SQUARE WAVE GENERATOR, A WIDE RANGE 1HZ TO lMHZ CONTINUOUS COVERAGE , USE

WITH ANY OSCILLOSCOPE TO DETERMINE FREQUENCY RESPONSE AND PHASE SHIFT CHAR-
ACTERISTICS OF VIDEO AND AUDIO AMPLIFIERS, MILITARY VERSION OF HP211A 39.50

HP5i24B FREQUENCY COUNTER. BASE FREQ 10HZ TO 10MHZ. 6 VERTICAL READ-oUTS, PLUS 2
METERS GIVING 8 DIGIT READ·OUT EXTEND RANGE TO 510MHZ WITH 526 SERIES PLUG -INS 225.00

FREQUENCY CONVERTER PLUG·IN'S FOR HP524, B, C . 0 ; USM ·26; FR-3B AND NORTHEASTERN :
HP5251D-l00t.1HZ ........ ••.. •••• _••••••••••. ••• ••••••••••. ••• .• .•... •. ••• • . .. . . • . . 69.50
HP525B 10D-220t.1HZ ••••••••..•. •.• ... .. ..•..• •. . .• ••..•••••••••.• •••••• •..• .. . . •. . . 85.00
HP525C 10D-610MHZ .• • . . .. •.. • •• . . . .. . . • . . . .. • ... . • .. • . . • . . . • • • • . • . •• • • • • • • • . •• •• . 195.00
HP526A VIDEO AMPLI FIER . .. . . . ... .. . . . . . . . . . . .. . .. . . .. . . .. . ••• ... .• . . . • • •• • ••• •••• • 86.00
HP5268 TIME INTERVAL PLUG -IN . •. . •••• .. • . . •.• .. . . ••.••............ ...... ..• . ••• •• . B6.oo

TECHNICAL MANUALS
WE HAVE A LARGE STOCK OF MILITARY ELECTRONIC AND TEST EQUIPMENT
MANUALS. NO LISTS. SO PLEASE SEND US YOPR NEEDS FQR QUOTATION.

EIMAC TUBES AND SOCKETS - SEE OUR AD IN MARCH
73 SURPLUS ISSUE. ALL EQUIPMENT EXCELLENT CONDI­
TION, FOB ELLENTON, FLORIDA, SATISFACTION GUAR­
ANTEED OR MONEY REFUNDED, IMMEDIATE SHIPMENT.

I'cn ll'CflrDnJl'flP fin Write - Phone (813)722·1843urCl C",nUIJ'"11 IIU.2412 NORTH HIGHWAY 301, ELLENTON, FL 33532

112 73 MAGAZINE



PR C 6 WA LK I E
TA L KIE R ange
47- 56 MH z FM .
Light w e ight - sti ll
being u sed b y mili ­
tary. W ith a nten na
o nly $39.50.

P RC· 10 b ack pack t ransceiver,
lightweight, 3 8 -55 MHz FM .
Complete with battery pack
case. Handset & a nt $59.50

Counter FRR 3 8 same as HP
5248 8 places frequency m easure­
m e n ts 10 Hz to 10 mH al so can
b e u sed to 100 M H z and 500 M Hz
w it h p rop er p lu g-ins, cou n ter wit h
MX 16 3 6 p lug in (for great er
sens it ivity) fo r 10 m e use $75.00
100 m e plug in $ 2 4.50 ed dftto nat.

LM Frequenc y Meter 12 5
kH z t o 20 M Hz +.0 1% h et­
erody ne unit f or m easur ing
a nd setti n g ree. & t ra ns.
Signal gen. e tc . in good
co ndo with 1000 k Hz
c rystal & t ubes an d p roper
boo k $35.0 0

Wa lkie t al ki e so lid state HT1E
manto by H all ic ra fter used in V iet
N am 3 0 to 5 0 k Hz AM . Can be
p ut o n c it izen band or converts to
6 m eters power e d b y f lash lig h t
batteri es. S ize 12" x 3 " x 3 " w it h
schematic . $ 35.00 ea.

F ac simil e u n it trans . & receiver
wit h 6 0 H z supp ly 12 " x 12 " x
6" used in many offices. Send 2
way messages complete wit h con­
versio n shee ts o nly $ 12.60 ee or 2
for $1 9 .95.

'"

OUTDO OR LOUD­
S P E AK E R 8n voice
c oil. Housed in a cast
a lumi n um c ase. ,Co m­
p le t e w it h a n SH to
6 0 0 n tr ansformer .
Cone is tr eated fo r wea­
ther . Size 5 " x 5 ' ~ x 3 "
O n ly $3.9 5

PRECISI ON V O LT­
AMP METER Weston
range 0 -3 -15-150
VDC and 0-3-15-30
A DC. W ith ca rry in g
case $9.95.

LIGHT SENS IT IVE 01 ­
o DE Self con ta in ed
lens. P o in t co n­
t act - talk over light
b eam - .wo rk s as e lec­
t ric eye - b urgla r ala rm
etc . $1 .00 ea 6 fo r
$4.95

•

Multimete r T S 352. Porta ble ac­
c u ra te m ul t irange m e t er .
0 - 5000V AC & DC. Current ;
0 -250 & 0 -500 rnA : Resistance:
0 -30 Meg_ Good co n d o $27.50

A ud io oscillator TS 382 2 0 to
200,000 c ycle. A reed f req . m e t er
permits a check at 2 points. In
good c o nd it io n . $75.00

Stereo S cope Indicator. Comp act
3 " sc o pe u n it w it h 110 VAC
su p p ly ; m any used for telety p e
distortion. Ind. co nverts to pan­
adapter or stereo output indica ­
tor. (Sit back and w atch c h a n ges
in pattern on the scope.) With
c o nversion $24.50

Converte r. te leg rap h & t ele­
p h o n e sign al cony. Ho u sed in a
w a te rp ro o f, m eta l case 12" x
7 " x 6". w t : about 10 Ibs.
Complete with 110V , 60 cv,
power supply. (Some hams
have converted th is unit to a
teletyp e c o nverre r.} W ith sche­
m a t ic $ 7 .95

1624 South Main Street, Los Angeles CA 90015

TERMS: Remittance in full or 25% deposit on COD order. Minimum order $5.00 FOB L.A.

SEPTEMBER 1972 11 3



SALE SALE SALE
Wan ted : A S Ca libration Manu als, N A V 16-30/ AR C , 38 ·50 FeR , C 1398/A RC 38

ALSO other t y p es of ma nuals
T -17 H an d m ik e
T -17 Handmike
R lOl /ARN-6 Receiver, 100 -550 KC
R 23/ARC -5 R eceiver , 190- 5 50 KC
RT 66/GRC 2 0-27.9 M e
R T 67/GAC 27-389
AT Ga/GRC 38-52-9
AT 175/PRC -9 with CY 744
RT 196/P RC -G
RT 176 / P A C -l0 with CY 7 4 4

R A 63A Rect if ier
Be 4 53 Receiver, 19 0 - 5 50 KC
Be 458 Transmitter 5.3-7 Me
Be 604 Transmitter 20-28 KC new
Be 22 1 tree. meter
Be 110A 5wbd-C battery 5 0 -60 eye. 3 0 m agneto 1 p h .
H 11 3 H ead set new
M 95A/U microphone wit h boom
M 96/U micropho ne with boom
Canadian microphone type RS -38 with F -l xmtr with PT T switch
M S l /VR microphone
Me 41 9 lip microphone
Mic rophone cord w it h PL-68. JK 48 switch #4956 1 f or UR A

M 52 m icro ph o ne
ANBMC -1 mic rophone
M 29A/U
QAP Test sets radar
TS-131AP signal generator 1 15 V 1 p h 6 0 -80
T5 -1 5C / AP F tu xo m erer
AS 580A/A RN ·30 A nten na, n ew , b o x ed
HS 33 Headset new
16 4 -4 Con nector on 27 ft cord, CX 4639
164-20 1-1$
COB07,1 00ftiong
U 771U & U 78 o n 3 0 ft cord
Cab le 3E7350 -1-83.3; 14 condo # 16; 8 f t long with OPOM 12 A 3 3S-1A,

OP OM 12 A 34P-1 A
R G BA/ U Cab le, CG 399A, 100 ft long, n ew
H 6 0 / PT receiver cap, new
T A -1 8 2 Co nverter comp lete
T A 182 cases
164-3 con necto r o n 9 f t cab le, new
H eav y cab le 14 c o nd # 16; 3 E7350- 1-83-3 w it h 2 conn.
CO 3 16 cord wit h 2 p lugs, PL-55, new
CX 46 3 9 cable with 164-4 connector 164-201 -1 5
CX 3639 2 7 ft lon9, 4 cond #16
CG 530 FlU Cable, 9 ft long w i t h 2 ea : U G 260 0 /U co n ,
Throat mikes T -3 0 new
N av y Lip mikes, T 45
U 7 8 /U connecto r; 164-30
164-42
164-101 -35
16 4 .3
U W 20 20F BOO
164-9
164-10
2 ea : 164-3 o n 9 ft co rd
UG 254A, new

New
U,ed

' 00
'00

20
20
20

5
25
' 2
15

'00
'00
' 00

10
' 0

100
200
2 00
2 00

5000
30 00

150
1000
1000

500
'0
20
40

'00

' 00
' 50
'00

75
'00

5000
20

'00
4000

700
'00

'00
300
200
20 0
300

1100
700
700
400

'000

$9 .50
5.00

7 .0 0 ea.
8.75 .,

25.0 0 ..
25.0 0 ..
25.0 0 •.
25.0 0 ..
25.0 0 "
25.0 0 ..
17.50 ..

9.5 0 ..
5.50 ..
8 .50 ,.

35.0 0 ..
20.0 0 ..

2.0 0 ..
1.25 ..
1.25 ..
2_0 0 ,.

.30 ..

.30 ..
1.25 ,.
2.0 0 ..

.65 ..
2 .0 0 ..
9 .50 ..

25.0 0 ..
35.0 0 ..

9.5 0 ..
8 .50 ..

1.50 ..
5.0 0 ..
4 .50 ..

2.0 0 ..
7 .50 ..

. 10 ..
25.0 0 ..

2 .5 0 ..
6.0 0 ..

.95 ,.
1.25 ..

.95 ..

.9 5 ..

.9 5 ..
1.00 ..
1.00 ..

.7 5 ..

.5 0 ..

1.50 ..
6.5 0 ..

.2 5 ..

,,4

TALLEN CO.,
300 7th Street, Brooklyn, N.Y. 11215

499-6300

INC.
7 3 MAGAZINE



$S.ss

SI.OO

' 1·1.;5

'22.:>11

SI-I.OO

121.00

$ 10 .00
Min,mum
Cha'!Je

~\\ " t , \ ll \ i1 f11 11 \ lil lO
" lI'l.n l .1l ' 10 lH I ~...r-

~
II .. I , " ..,f,. • ",,,I,,na'..

~ 1"" " j "'" Lr n \ ..01 " .
SI '1 02 '54 \ ..' ph' "" 11-1., io! \1"d"I....

I",'h , , .." , Ioudd
~ ,," n '0 pI" ......

• • _.,...., • • 1 ,100. ,ho pnr+' ...
di I "', ........ J ,
""~ • p" '''I'I'I~ , ."" •

r /u_ . I" , ••• h•• t ";n~ . lI..nd , "",I.. i " " ..~_
i...1 bn ~u...nt....d h II . ..d . '. ~ kr nd ,h.
~an~r.. l ' . ~ . di. l,il", '", ." \ .. it."I. ito '1" i, . " .
10 , I. II \J~ I 20 ..·. u. "''' '''' p" .. r .) , 25 ,.. II \l ~
ISO u. \1.P. I . ..d:;.o 1.. R\l S (IiNJ 11 . \ 1.1',1
P"" .-+. 2fJ Pot" m /. 'I" ;" ..",..t"", .boo.
.""hod""'. S-~....mpM /u pr-o...d .., _pl-
• ... .-.flaW.. 'h., d•., """II: 10 1
.ppI;".lioaa. pI,I ....
1o......1lI) pI.I_..
tJ ~ 1 1 0 1 0 \ 10 ..... R\f S.O.phl......

.......Irial ,..""• • • • . .
o S 1 1 025 ~ r, ttll \ IS . ... plililc.

.ndu iol ~..d • . . . . ,
" SIIIJSll .-\ 50 ..·. ' , R \ IS . ...plif;• •.

ind".',iol,....I• . , .
0 ~1 1025 E 25 .. . 11 R\t ~ . tnpt if i .

...1..-t. .......... 1 ~..d • . • .
o SII OSU.: M .. . ll R \f ~ pb"""

...lort J .
o I"'.............. I..........,. 10 • • 11 .mplor......

f%IIoo.). . . . • .• •• . $.l.1I5
" T",..t...-- I.....1....., 25 0' 50 .....

...... Iil;".. 15 11>0. ). . ••
tJ So, of 13. :lO~ Hl mid 50\ tol'"'"it" "

for 10 11 . 1 .
o So, 01 131~ :'Hl ".Id 75V ..pac;' o"

I,,, 25 o. 50 It . "' plih.... . '5 .1~ .

II 1 .~mp H,id~r R..."i", ;t.bl.
I.... all . mplif.... . . . . . . .. $2.00

Compleo. ~il i", 100 R\f S .....-
_plil_ 1200 • •u , "'""""'« hoo
50 .. . 11 Sootl. ,bri40. 011 pao1a. .
__.. -.I " l /16 M

til Wad. ....
diud Io...t t. -'" S88.00

o s.m.1", M R\fS .1....., . mplil .
inti""" I ..o:z., u s........... el t , , ' .'OIl . I~ '

tJ s.m. f 211 n R\fS .t.,,,,•. 'n t l..d••
I.... 10 11 s. n..." . , • , , ..... ':10.00

B.& F. ENTERPRISES
"- till , ~lZ 1:12]

~ 0 110 . .. .. . ,..... "" 11' ..>-0< .... ..... 0 ' 9 :"

SG S T -\ \ 6 21 -\1 1110\\1PUFI t:K
o ' C """", ....O' .I ~ ' . ...n 0" poc_• • ""'.....
u p , ,, ....... _ ," ...- _, one! :lI I/o"
__ Con ... ..- .. l1_" .. , '~ _ou._
_ $' * 6 ' ... " 0 00

IIlGH PtHloJ:R :'CR'.

o ~ S(:R '. ' oho&bI. 'Of~ .........
r .!'PI;,..l ,'" <po"'" ....,,,,roIa,

r. lichh".: e;"'''' I di"C ...., .."0Ls.
, ,. .•,•. \ belo , 1/0 .. 10.. pr, .....

Ih d "" 'k&/l"'" d•• i...... """,.
plet , Ib d.'. ""....1 ...d U P"I:'

.........." ..., . ppl'toho". m ",,1.

0 %\ 506% 1"10 100\ l ....p ' .35
0 %\ 506-4 FIutic 200\ ' I "'p .-1.0
0 2\ 4169 100 \ 'I8 ....p... 1.45
0 %\ 4 110 2OO \'l8 amp.1I.~ 1.6$
0 .2 ' 417% -100\ '/8...... ...... 1.95
o %"i 35ZS -100 \ '/3 1'".... fil .115
0 2 \1 ; ' 2IC I$,\ 100\ /8 1.... 1..5
0 %\1 7. 41( 158 :OO\ ·/8 .",p olud 1.95
0 2 ' lin /CU ll 400\'/8 . .......ud 2.50
0 %\ 1844ICZOA lOO \ '/ 12 .mp.l"d 1.r5
0 %\ 1846/(20 11 2OO\ / 12 p . tud 1.95
0 2' 5 169 200 \ '/20 1' ...... 3.;5
0 %' 5 170 5OO \'I20 m.d 4.; 5
C 2' 5 171 ;oo\ ·I2O "'p otud 6,.5
c 2' :J8')6IC30 -\ l00\ '1ZS p ohd 2.115
c 2\3897/CJOB 200\ l1S p otud 3.115
C" 2\38'l9/C30t: .;00\ /2S p otud -1.95

~ .." tl.D 1Il( ; 11 f'() \\l:K . l llGII I't:H" OR\\·
,-\"\ 0: Il l llRJIl \ O I.T.-\GE RH ; l ;I.ATOHS

Thr... hyb. id ""I:..I.,or..... • • ry 1o

~
""Iui.i,,~ .... ,,'.mol ' ''mp''''.

'II- ".. 1.. .:. "'", 1o, o ho".01
" '~ plifilc ppl..... "'l::w 1'1'1....

.. ..,. , -.I o lfo... h.h perl ' pp-
r hr. I....... ~u ...,-.101 ......

1100. 50! null""lt. ""pie ...
1100" 1:>- Ii...... 10001 ...,.101 ...
........ ow><fo.l. 'Of nr..... '..~ ' hi<
'l"'rif".""".

o SI.lI 20r. 12 \"11.. I ,~m p" '" .,., •....• , .$2.25
tJ SI.1 1511 t: 15 \ '1111 •• I '-\ "'1"'''' , ,$2,2.,
lJ SI:1 2·W.; 2,1 VIlIIo, I '\ "'1"" . ", ,. ,$ 2 ,2 ,;
II SI.l0.:;o t: 5 \ " II .. I ,\ n........ , •. .... •• ••.$2.25
" ~1.1 5H\1 5 \ oI t .. 3 Am $Hlll

-\1.l.ln:\I .~ \\ HER E It.Hl;lrr ' O T ~ 1·H :"U.l1

1'1' 1."" \l ; .~ P.\lll" Tin: t .." . \ .
"'- ioo ., I.. (6 1'1 ~:l 1·5' 74 '" t6l 1l n:z.:z.\:l.
lion" -\ _ ' Ia.......h..~.. In,'•• n..._bIt'- ~

LII.n:. pl-._.

CALCU LATOR
CH IP SPECIAL

......... ;w t (;H;)M'5 5 \o>l. I .mp
. ... , "'1<'"10' ..... 1'.......'1 rOf lope-
...ppl 'pry r._ I'"'" I . . . . 1 1,115

lid

Th.. " , .... k " yOu " ••• _ .. ... . ,
' ''II '''' So comQacl " ..Iu. '" ",.
,.. . o/'I~' POC_.' .3, '3 '6 • • !> 8
• 1 1 4 1. I' .... Io'm. e-. l u.. e• •o ..
YOU _ ulel . 'poel in . 60s. ce ' ''''Io'."'. mel"""'" CO"".'" _ c......
_",on , _ 'ull'_ """<toe'"'"'.
Tho u"", "" by ." co'"
' . ,n"" bo" "" uw. 8 d '
LED d,o.p l.y•. Tr.. co 'e"'.',o ..
""do.mod by • " ..g l. 40 p ''' ''-
g' . 'od e"cu. ' . ..h,c" c " u ly be
called ''''1lO' .cal. ;",eg ,O" (LSII

A • ••" n•.•n ,,", . oo'e.mon. ltCCOu yo,,"
......, _ uld " k. I... """'.10 ...-..•h•• co, ,. ,...
" " . , boll , _ . , • ,,"00 'ho' ut"C! ,onobly mob.
' '' n , 00_" "'... ~..,.. qu.Ol ,'y "'- 1.'0< __
a Poc• • • <:.Ic.... ,'" K.. $1500

RH :Il \ItG L \ IIl.E It -\TnH \ / <:I1-\1t 1;f:R " IT

w. ,,",,""""' .n 0 '00'
....' """..._ 0'''' ..co"'....... 'Of. o f • 'OCO' "
u'.c'u,o.. ' 01' ••' ••" .....
...nou ·1 . " d
." t'o.. ' nu ••e,.., "'m., ' h••po «
. lIO u l<l "",k. " ",'I • .,

., ' <te.., The ..ool.. ". 11"
" ... ·O<I l/Il 0c0.... 'c ' u',,"'"
..0 .. 1 un" . .. , ' ~ 'Z.• ""00
CO., and • 1 'b . ....-gno.
T " • 5-- un, '

'_ ' ho ._,.. "0" "" dO ' YlJt' . I", ,"""~ ~'9" " •.
QUOn"", d ._,..on 0 0 •.., _ bo'_ .. "'oo ,.. . nd m<d
,_ '. by." R l ·C .... ...,.k , ..... ,.. " 'gn I, eq-.ey
co""..,..' •• by . .. R·C no lWO. k B.I."C11 CO""O," .' .
"''''' 'dod 1o. bo'h m .d ·. ...1I" and t...... ,.. "to... fo, •
,u. labl. o"clo. u" . ' . ",O. ," od
n Spo• • " Sy".m 529.00 • • ./2 f", $55. 00

!.OI U..I'U ....H ."' b l D I (O\Il't"n I
..I'HI \ l. ~ ~

B'N t· Ilao -"",,/u-.l • " I \IO ~ 1a'J'" ...
;" IT.ho h.,. f I b loh. ool.lk ed

'0 nl I f I " ho , ,hr
,!"".. +/oo, uld m.~. Ih,." If idr'' l.
tJ So l " \ ". ""ut 2·1 1'''' I ,C ·.. l ff ,I . " " lp" l . I t, d, ~; '.

/ i ~"" aul" ",., i.. ,J. ..i",.1 .."i" I, p',,,,,10 1r " ..." .." , .
.. ". ",.".,.,,1 $2'1,0(1

[] Sol ,." ~ • :'inrlo "' p'''' 7 ""1:0 1" u' pu'. 12 dil['l.
r" ed . " ' onYh 1. .... ...-. 1...1 . .. ~15,I.l

D ~ . Mr . ~ "'( III pio 1.1:.. 7 ~' ....:,.1,
8 ~.". floa r."C I.<OR...... t •• •••• ~ I . :>11

TH IS MONTHS FEATUR E ITEM

ro n , tr t:\ l.et I . H o lt" IT

r.n. ur t:\llTTJ'G moues A
Monl 'O ,",v 50 0< "",u ,Y.'on. LE D·. 111_ lU. ..lJt'n-
• ... ,h "'.mon ybu 'l.. A' .." . ..... 00 .. ,ro lhom "" 0
lo9'c c""", to u. ""'''''''''. bu''''' 1O... CO " COU.. ,....
0' u .. ' ho m .. .,. 1 h to. A.,O<! .. 10 40 """ . 'ZV

'0 LEO'. $ 300
100 LED·. S2!>00

" 1000 LED·" $2 00,00

rncu: " " o nR \TIn , \I , \ \ lP' :-;1 PP /.l E~

a F'Ou'e A. ""'''',,' 100'c ,uPllly , 5 VOlt••• , Am_o.
01>011 . "cu,' p'ool . u ,"•• h.gh '_Io..on. u"" '''''' ••",,11

$ '600
a F '9U" A. ",,"Ill 0 " Amp _ 'Yo+15 vo'". _ ,!>
Vo'" .' 05 A...--.. 10II'... by A...... Dow..,.. . ..mol,.
' 0 ,""" _ , 902 Sfoo.- ' cwCu,1 "'001 , " " .. h'9~ pe<.
I"'........ $1900
a F "'u,. B.!> vo" lAm" . u",,' Y. ',,",u"'ed by F••"ct>,l(j
9.305, .no•• c"c" ,1 ",O'OC,ed S9.7 5
. , S.ml ., abo." ,n ~ " fo, m $7 15
r1 M' '' ''9 cOO>noc' or '0' above 5 ' ,00
[1 5 Vo" 5 Amp 'egul.,ed . u p p ly , by B' u ly.... . (no,
.no.... 1 $19.00

T hi . 0""0" . '............ ,'"'o.. ..... y .' ~'I".. bon••• '0 be
" p'.cod ..."h. n,CO<l b."",y.•"" ,",clud... 01>"""0
.och..go Ih" no,,,,,,. Th. to n"~ mly be run " """g ,he
. ochll<g. cyc le
n B.""'y IC_..... Kn $ n.50

L1 "\ f.AR [)E\ ICF. ~. 0 1' ,-\' IPS. 1t . :Gl t.vroxs
., .0'9 nidi por'</ Op" .~mp . •........ ' . :>11
" . 11 1l...l t...o,p' " •.•• . • •• " .".,. , ' .50
lJ 12.1 1I"I\" lo t.-... . , . , 'J.n
tJ . 41 C" m!"".... ,...1Up. ,\"'p , •.•. " •..•.. $..~O
o 558 fl uol ; 11 .. ••.•.•.•• • • ,. , •. . . . . . .'I .'Hl
o l \ 1.'llK! 5 \ '011 I . m.. R~Io I..... TI )·.l .....'2.25

"-\IHClIlLl) \ lII.T ,\GE Rna !.-\T() 1t.-

T h... h .boa,d. ....
....,"b"'.20 hy ca"
cu•• ,'" keybo..". 40"y . ,phonu...."c ..
_ , 2 k• • ' OUct>
...... "" __0>-
.... co",.... _'oed
OU••0 .. COfH'>OoC.
~

•

T.... d;,ploy n • • ",llon, ,,, , .....11
PO.tabi• • I_ 'a . _ ..
DV · Ieu_., Eou.._
.. nt "'Alii 3A. 0"......
I""" ~ 10 .....__... _u_ _ _ ....

Jl.25 b .-+.
10 t·". $!7..~n

o Co<npIo.. .......... .", 140.
1U~ Io' d! 7441, po...ocI <>1""""
_d, loci '_u' .S9 5-0

286043_ _ •

#'
•

T_T_OI' "
e-.o..... ll....­
AI~cK..._ d

KEV 8 0 AROS

, .
• ••

..... .. ....... ,......
1M""ocI of
_cu.._- ,-.... __....-_ .... - . ...-.. ..... -- - ....... .,..._ .".
_ by ....bo""""••
• .... I",.., """"'
..... PO'''' '" ' ''Cu,'
bo.,d. how. Modo •

_, <:<>0' " oquen<"1 C""" ' Of, ' boI, b.. l<no _ , .. duO ' 0
"'" u" '" ou, 1 _ 01""- """ 1. ' 98
!lO "'H. _ -... _ .... _'.'0"'''' 0' I'""b ..IlI _
_ . ,... _ __. •__ ..1_. 0,1
_ . '" • • _ , 0...,. .. _ . "" _ 01--..
_ _ 04_._ _ ....

flO "'H. u ' ' __ _ b C j .. ,__•
_ _ •••-,10<_ W 1sa
o,n..,..., "''''... con""'lod ,_ _ pIuf '"__ $23.SO
COft'._", blocI<__ . $ • .sa

A _" "._. ...'h , <Of'
__ yond... ..""- - '" ..._ ."ft"" co _ . $om

.............. Io<~_'"

.....!d . Scwno 0' .... ...._
01 ...~'''''' oro .. ' 011_.·
• MaS ......." oct <o.cu ,,,
(..,,, I..V" . ",1. ," ,.., .
,,,,,,I.."." um 0'__" '0 m.
'0' _ y _Illy . Dol..... ..,............. ,....... - -'"....... . f,. """'- _......... .....--....._.oon.....,..oct...... _to
__• do ""• • _ ..
_ .,.- ,P"u" ~

-.0'''''. a.- a ., <loa' _ ' _ _ ,mal """" "" . • So .....
"'III' ""y ..-.I . ......, "'lII' "110 ... _ " blo w"h .. ,., .
"" pl. y • • y . • L.."",.......,., ",_oed . Ch" " """""0" . AI'
"" ""..oct ...cu," ...d d,,,,,.,.-. . .. .-., moun,ocI _ fOlll_
~.
So ..._ .......m.. IO\lu..... _an_ _ It . ...
... __ yOU ........ ...- .. 11''' _ '"
___ p"~y _ - .... _ ,-. ' '''

_ "'$'OOll. lond f "' .-
,*",",,,, _ us.o.. T""__ "' ....
'" .... _. t it , """' _ ..... _ of ..", ___.. -....""'.....

w...... _II 0 • • •

10.000 .,..""u....... '" ,,­..... -..... ",
u" t .......
...._-­... ...........
d <Ideo _ ~- _...... ,...
~"'.. ,,," ", 'hO
01 " 01• • 'u b ..
On'. Wo poo....

• ,omo"''' ."hoct ond ,h, u olo'oct c"cuil boo. d. , II on'''' '' OCI
.,Ic",". comploto pow" .upply. d" p"y 'u bo" I C ""k." .nd .
...", r. , ....... , .. '" , PO,.,,,,,, ..,,,, W. ~__., _n ......
""" k., I", .... ,..... $ 100.00 bel", . ,_ BCD ou "
,... _ ,," b_ "",_ "' .. be .. _ocI .... 11 '" 1. _d_.' -.,__

COo<lo Il.'._"I S51!>O
_ _ ",_ __.ocI_ I_.'y ' S .sa

D SHII ' ," 1l TUII'IIIG Sl'fC.AL . A""", .... " , lOU " ,
...._ . ....... do_ ... , ~··." " T·. "-~ " 1·· ",T· $ ' ~
p,~ S,~

DIGI TAL CLOC K KIT WITH NIXIE DISPLAV

8 UIL O YOUR OWN EL ECT RONI C CALC ULA TOR
FOR ON LY s10 8 .00 '

50 MEG A HERTZ LOW COS T COU NTER

I. \ rrsr ncnu.ro.c t'r :,n llco, urcruns
l,lUS .988 .,hco" un'·" " 1 ,m V...l ul to, "",

l"9'" , _" 1lO' ,"'• ••'c S I 00
""S A6-4 "N" __ cu"on' 0 .. "'9,on " .... "'"

s...... ~ .... lJO' '' , ' 1*0"_ 2 S , 00
","'S A" _. '" P.. lS ' 00



,• J,": -
• •_.

I his photo is of the sign erected at
the base of a fire lookout tower
located on busy US 30 I in Wayne.
Coun ty , Georgia, about 50 miles
north of the Flori da border.

Read and heed !
M. Wa\'ne S tree t , Ir. K4QEX

• Savannah GA

I'm very interested in ham radio
and enjoy your magazine.

I m writing concerning the article
··OSCAR MARINER on MARS" pub­
lished in the May issue , in which I
understood that the re was a manned
spacefl ight to Mars. Has there really
been such a night? Or, was this article
some idiot's idea o f fiction'!

Great cover on June issue . Let's see
more .

Richard Rosenbaum WA2AOI
jamaica NY

enjoyed " Step on the Klutz" by Bob
.Manning.

Just thought you would get a
charge out of this . like you said, you
never know where 73 will pop up
nex t. This shot was taken in 7·46 at
the Frisco Roundhouse in Memphis
TN. The engine was built in 19 12 and
scrapped about 1950. So I hope
you're a ro und that long.

Don Wirth WBBEC.\f
Maplewood ,\1 0

Could it be that your periodic
mu mblings about getting out of the
business, retiring to o ther pursuits,
etc. have had repercussions in south
Georgia?

What really pushed me over the
hump to subscribe to 73 was Bob
Manning's article in the June issue.
Perhaps mine , as well as other ham's
subscription, will replace the one that

Carl Emerson cancelled .
Thank you and keep up the good

articles that are of a general na ture
and of assistance to the Novice as well
as the 2 meter fans .

M. june Zenge WI.711KA
Ketchikan AL

AI Wilson WN8lUO
Riverview 1\11

language to apply to our old type of
modula tion.

The reason we don't divide down
our voice freq uencies for transmission,
then mult iply them back up upon
reception can be explained in several
ways One is that it is not possible to
send rue same amount of information
in the same amount of time on a
narrower bandwidth. Another explan­
ation is that all rf multipli cation and
division is done assuming that the
signal is digital, either on or off. This
is fin e fo r FM, where there are no
amplitude variations, but it will only
cause tremendous distortion to AM
where amplitude varies.

One way to make voices on SSB
sound better is to slow down the
transmission speed. Before a QSO,
record every thing you want to say on
tape at 15 IPS. Play it back on the air
at 7iA IPS. Have the fellow at the
other end record at 7iA, then play
back at 15. He will find the frequency
response to be almost twice as good.
We used the same bandwidth at a
lower speed.

There seems to be quite a bit of
confusion about amp litude module­
tion (which SSB is). A couple of
months ago, Wayne wrote, " How
come if you vary the level of the
carrier, the carrier doesn't change
level," or some such thing about AM .
I have almost completed an article
that expla ins all this with a little trig
and algebra. Al so , I explain the phas­
ing meth od of genera ting SSMand the
advan tages of AM . Yes, AM docs have
some advantages (redundancy strikes
again), but we mu st use a different
detector to take advantage of them. Is
73 interested ?

lI arold Hallikainen WA6FON/6
San Luis CA

I don 't work 220 ye t, but it burns
me up that anyone wou ld ever think
of giving more privi leges to the CBers.
Amateurs have to work to get a
license, take a test , and keep a log.
Why d oes the FCC push us around?

All a person has to do to be a CBer
is fill out a paper. When he signs his
name, he can use the band for any­
thin g he wants. Excessive power, fou l
language and ill egal antennas - he can
violate any ru le he wants and the FCC
doesn 't say mu ch . But , if an amateur
viola tes a small rule, his license is
revoked or he is fined .

I think the FCC should crack down
on CBers and stay off o ur backs!

By the way , I thin k 73 magazine is
the best magazine for me ~ I really

don 1 t eve r nroof'r•
b
n

r n
insist that you pr Ln t ev

It sure would be a shame to miss
having 10 buy a bunch of equipment
for th e Novice bands that you WOn 'I
need tater as a General - and to miss
out on the frustration of operating
with crystal control (unless you gel
Ihe Microcomml . . . and all the other
miseries that lum Novices away from
amateur radio so they ne~'er even gel a
chance to find oul how milch f un can
be had. Don't miss this educational
approach 10 amaleur radio.

Dan Calle
Erif" PA

I disagree with what was said by
W7AR in his le tter of July 1972 . SSM
is the most efficient way to transmit
information. It takes up exactly the
same amount o f space in the spec tru m
as does the original information. The
reason that we need so mu ch spec­
trum space to ca rry voice (about 3
kHz) is the tremendous redundancy of
speech, The redunda ncy has its advan­
tage. As in all in formation trans­
missio n sys tems, redundancy helps
eliminate errors. If we have a clear
frequ ency and want to send the most
information in the least time, using
the min imum bandwid th, w~ are
forced to go to a language with less
redu ndancy. Such is the language of
RTIY, Wi th RTTY , you can send
mo re in forma tion per unit time per
un~t bandwidth than you can with
voice .

As we increase the bandwidth re­
quired by our signal. we increase
either th e speed o f information or the
redundancy of the signal. Therefore , I
believe that the new breakthrough in
communica tions will not be a new
ty pe o f modulation, but rather a new

For the past 3 or 4 years, I have
been reading, off-and-on, every ham
radio magazine I could find. Last year,
a good friend in troduced me to 73 .
Having seen them all. and read them
all, I feel that 73 isjust about the best
there is. I therefore respect your
opuuons.

For some time, I have been study­
ing for the license . but persona l prob­
lems always restric ted my time. Now I
am finally catching up on my code .

Here's my question : If I can achieve
13 wpm ( I think I can ) wou ld you
suggest I t ry for a General ra ther than
Novice? I have sufficien t electronic
background to pass the theory. I have
heard various arguments for and
against; some say that something is
missed if one doesn 't go through at
least a few months as a Novice. What's
your opinion'!
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PRI C E : 101$1 .00 o r 1101$10.00 0-50 UA 2W' RF E PRICE : $2.50

VARIACS METEAS PANEL TYPE WESTON MODEL 1238
5 AMP . G EN E RA L RADI O T YPE V 5 NEW 0 - 500 micro amps full !Cale cal i b rat ed .005 to 500

PRICE : $6 ,95 o r 2/$12.00 roentgens/hour' . 270 degree scale, approx . 3" dla.

TRANSISTORIZED POWER SUPPLY
excellent fo r wevemerer etc . New and in ori!il.inal bcxes.

PRICE : $1.95 ea. or 3 /$5 .00
ADJUSTABLE . RE GULATED & J ET ERED
0-20 V @ 5 amp. S H IP. WT. 28 PRICE $ 14.95 #360 TEKTRONlX WAVE FORM INDICATOR
0-15 V @ 1.5 amp. S H IP. WT. 11 PRI C E $9.9 5 b an dwidth DC '0 5<>0 KC. Sens it ivi ty .0 5/ D I V.
0-12 V @10 amp. S HI P. WT. 28 PRICE$19.95 50V /DI V . w aveforms required for hor. deflection.

E XCELLENT CONDITI ON ~e: 4 " x 12" Ie 14"
60A r egu lated pow er supply f or above ind icato r.

ROTRON FANS ~e: 4" x 12" Ie 14"
SAUCER FANS 62 w ave fo rm generator for above indicator.

280C F M T · DI A . 1e 2 Yo .. DEEP 115V- 50-60 c y . S ize : 4 " Ie 12" Ie 6 "
PRICE : $9 .9 5 EA. SPECJtL PRICE F OR ALL 3 UNITS

SHIP. WT. 35 PRICE : $99.95
FEATHER FANS

270 C F M T" DIA . 2-7/16" D E EP CAPACITORS
PRICE : $ 6 .95 EA. 65,000 M FD 5V

25,000 MF 0 2 5V
SPECIAL 20,000 MFO 30V

PRICE : 3/$1 .00 or 101$3 .00T .5.323/UR 40,000 MF D 10V
PRICE REDUCED , ...$49.95 w / CAL. B OOK

MODIFICATION KIT 110896 TO PROVIDE OPERA·Exc ellent Condition
TION OF M ODEL 14 TO @ 100 wpm FOR GO V -

MINOR REPAIRS NEEDED ERNED MOTORS . NEW. PRICE : $6.95
T..5 . 3231UR

A llA lOW FREQ. RECEIVER 190 - 550 KCALL HAVE CAL. B OOKS BARGAIN NOT JUNK
PRICE: $24.9 5 m odern Q 5',.

UTC TYPE TGR
~IP. WT , 8 PRICE : $7.95 or2/$14 .oo

48 REC. f~. 230-250 me.TELEGRAPH TONE 'FILTERS. WE START AT 765 m-IP. WT. 45 PRICE : $24.95
& GO TO 2B05. HAVING THEM IN 170 CYCLES

282 Ol GA :;An, . fraq . 225-400 me.STEP, S H I P_WT . 15 PAICE : $39.90
LIMI TED QUANTITY PRICE : $11.95 aa. 2/$ 20 .00

ALL PR ICES ARE F ,O.B. OUA WAREHOUSE, 400-550 Me RECEIVER X t , 1 co n t r o lled, 4 section
PHILADELPHIA, PA. ALL MERCHANDISE DES- through l ine - Front end w /cry stal rnlxer , 5 stage I.F.,
CRIBED ACCURATELY TO THE BEST OF OUR 28V. Inpu t , D .C . to D .C. toro id invert ar PIS . Sub-

KNOWLEDGE. YOUR PURCHASE MONEY RE- miniature tubes - 1-5636, 1-5896, 2-6111 , 3 -571B,
4-6205. 4 miniature Babcock relays, .nd toroid

FUNDED IF NOT SATISFIED. TERMS ARE bandpass filter. Heavy alum. watertight case. 6 " x 8" Ie
CASH. MIN . ORDER $5.00. ALL MERCHAN - 10"
DIS E SUBJECT TO P RIO R SALE . S H I P. WT. 18# PRICE : $9.95
RFE - REMOVED FROM EQUIPMENT ,

1206 So u t h N apa arreet SElECTRONICS PhUadalph;a PA 19146
215468.7891 21S-4684645
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Look here Clyde. you know and we
know thaI halving the Winding does
not halve the impedance. but since it
stands to reason thaI it should why
make waves? Don 't be a trouble
maker all your life. Besides. this is the
only thing that one hundred different
73 authors ever agreed on. so why try
to spoil it?

and 7 275. The idea would l' '' c ....se a
standard frequency for this purpose
and have eno ugh of them through the
band so that the transmitters would
still be in tune when the o pera tor goes
over to his o perating frequen cy.

This would be simi lar to the pr't
ced ure that's used o n some nets of
having everyo ne tune-up on net fre­
quency at a specific time just before
roll call. This net tune-up. of course,
would not apply to an all day net like
ECARS. That net o pera tes much more
effectively if people tune-up on
another frequency ; yet , when they do
so they are likely to tune-up o n
someone else.

One idea that fascina tes me is o p­
erating c ross band be tween two
me ters and ECARS on 40 meters. It
seems to me that it would be fascinat­
ing to check in and monitor ECARS
on 2 meter mo bile.

I enjoy your editorials and your
magazine . I think it is the best o f the
bunch. The other magazines are good,
but you are to be com mended for
being more progressive and innovative.
In these t imes of change we need a
magazin e such as yours with an edi­
torial staff that is ada ptable to the
new circ umstances of the day.

Keep up the good work.
C. W. Tazewell W4NGU/3

Baltimore !\ID

On page 34 in the May issue is a
mistake which has appeared in your
magazine at least 100 times. (This is
not much of an exaggeration .) Exam­
ine Fig. 5. When you use half of a
cen ter-tapped transformer you ' do
NOT obtain one-half of the impe­
dance! For gosh sakes, folks , I canno t
understand how a magazine sophisti­
cate d enough to include many compll­
cated lC projects can cons tan tly fail
to catc h this silly, stu pid error. It's
usually in at least every o ther issue!
Stop it! By perpetuation of this you
are doing the industry hann.

Clyde Wade
Little Rock AR

BEITER THAN POT!
Being a college stu den t means I

have to give up many things (like
sleeping at night , which I probably
wouldn't do anyway) . However, at the
risk o f not eating for the next week or
two, I have to renew my subscrip t ion
to 73 (besides I wouldn't want the
sta ff to starve). At any rate, I would
comp lete ly lose my mind if I couldn 't
read 73 every month. I have to have at

I built the VHF Scaler described in
the June 1972, 73 and tho ught yo u
might be interested in the fin al con­
struct ion.

The idea that you brought ou t in
your recen t editorial "Going Through
Channels" is really worth a lot o f
thought and a t rial.

A similar idea that may also be
worth study and a trial would be to
use spec ific frequencies or channels in
each of the high frequency bands for
tune-ups. This could decrease the
QRM throughout the band by concen­
trating that form of in terference at
specific 'Spots. These could be. for
instance, in the 7 MHz at 7050, 7225,

joseph F. Dineen W1jSS
WestwoodMA

The two photos show the layout in
detail. I elimina ted the divide-by-IOO
IC. The unit is powered by a lantern
battery. I have already pointed ou t an
error o n the bias resistor that was
shown as .18k (properly 180 ohms ).
Incidentally, I have yet to hear from
the author on the subject . It would
seem that the author should be re­
quired to answer and answer prompt­
ly; who else can the constructor tum
to for answers. If there is any further
in terest, p lease fee l free to con tact
me .

Hilda Dip Chan
New York NY

Roger W. DeBusk M.D.
K8LSl;

You might want to mention in your
excellen t publication that copies of a
U.S. Air Force Medical Service Digest
article on Navassa Island ac t ivity in
February, 1971 are availab le free of
charge by writing to : Richard J .
Brown W~EXD/KC4 . Pathology. Bid.
626A, NAMR L, Pensacola FL 3251 2.

Would yo u like to kno w why I
decided to subscribe to 737 Well, in
addition to the articles and ads, both
interesting enough, it was the letter by
P.T . Atkins, WB20ZW in the March
issue. It was the ho pe that ham r adio
can have that q uality and lead to
those kinds of con tacts that go t me
into the business in the first place,
which has been confirmed by some
great moments within the limited
o ppo rtunit ies of the Novice privileges,
and which makes me determined to
get that General ! So , I co ncluded that
73 would also be o f some help to that
end.

David A Fee WN 0EWE
Brooking. SD

I enjoyed solid sta te construction
and Bob Manning's articles are very
very good - really enjoy them.

Keep pluggin g away fo r us as your
e fforts are greatly appreciate d .

Jack L. Zimmerle WB4QXI
Huntsville AL

In answer to yo ur card asking for a
renewal on my subscriptio n, I would
like to state that I am not renewing
this year. I have nothing but compli­
menta ry things to say about the maga­
zine and I am sure that it fills a need
fo r many am ateurs. However, since I
am no t in the least interested in
RTTY, SSTV or the higher fre­
quencies, I am left with little of
interest other than the editor's tiffs
with CQ.

I have tried all the ham magazines
and 73 is still the best all-round
publica tion. Some are all news, some
are for geniuses, and some are UGH!
hal f C B. Almost all of the articles in
73 are within my meager knowledge . I
am a hard core appliance operator.

My favorite series was the General
Class Study Guide. I really enjoy the
art icles written by fellow hams and I
ho pe they will continue.

Thomas Grabowski K3SPY
APO San Francisco

MORE LETTERS · · I thin k your magazine is the best.
Since you reach a lot of people .
maybe one of them can help solve my

I am interested in fac tual informa- pro blem. I've exhausted all the ama-
tion on all phases of radio communi- leurs in this area.
ca tion and if th is was the au thor's idea I have a 1969 Chevrolet custom
of a joke. then 73 has no place on my ca;mper w.ith a 3'6 engine; 18,000
bookshelf; it will be 73 to 73 with no miles on It. In J6,000 miles, I have
88. burned up 6 sets of points and 3 sets

of plugs. Even that isn ' t so bad. The
real problem is how to get rid of the
S7 level engine noise.

Hope so meone can help me.
Keep up the good work.

Roy R. Edmiston WA 7LUX
Henderson NV

I read about AI Smith (W IGAA)
and his problem concerning pirates in
the ham business in the Ju ne Letters
column. I have had a couple of similar
experie nces and the Post Office han­
d ied them with excellen t success. In
fac t, it surprised me. All you have to
do is go to your local Post Office
cla im office with bona fide evidence
(cancelled check) and a co py of the
order o r any correspondence. Tell
them all about it and I'm sure ac tion
will be fo rthco ming. No attorney fee
either. Ho pe thi s is some help in
getting your hundred bucks back.

Guy C. Long K9DOF
Elkhart IN

• • n
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AU mate ria l t.c. b. Lynn, Mass . Send sett­
addressed envelope fo r comple te lis t .

l,OOO~F 450V CAPS
Fo r photo flas h or linear power s upplies
$1.50 e ach. 10/$12

LASER DISCHARGE CAPS
Brand new Lase r Storage h igh s peed disc ha rge
ca ps. 40~F a t 3 KV. each $10

GOV'T SURPLUS OPTICS

36" f/8 lens with cone, Iris, and shutter,
With e lectric h igh-s peed Rapidyne shutte r,
$49.00. Filters. red or ye llow. $5.00 each.
Fibergla s s t ru nk, 2611 by 20" by 13". $25.00.

12" f'4 Perkln·Elmer lens with electric h igh·
s peed s hutte r, $40.00 each. Filters. red or
yellow. $5.00 each. Aluminum trunk. 2 111 by
18" by 1311 , $20.00.

24 " f/4 (write fo r pa rticu la rs ). $100.00.

12" f/2.5 Aero-Ektar K-37 camera. 41 0 angle
of v iew. With ngt rt-senstnve s hutter trip co nt ro l.
Choice of A5A or LA-21 magazine. $125.00.
Fiberglass t run k. 24" by 24" by 21 11, $25.00.

6" ,/6.3 METROGON Wide-angie lens (73 0 an~le
of view). In cone with shutter; fabric s h ipp ing
trunk included. $15.00. Filters. red or ye llow,
$3.00 each.

6" f/6.3 METROGON Wide-angie lens (73 0 angle
of v tew j. In cone with electric Rapidyne s hutter.
$25.00. Filters, red or ye llow, $3.00 each. Fibe r·
gla ss s h ipp ing trunk, 2 1" by 18" by 13", $20.00.

24" f/6 lens a s sembly in K-17 cone with shutte r
and Iris. $30.00 each. Fi lters, re d or ye llow,
$5_00 each. Wit h e lectric Rapidyne s hutte r.
$40.00. Fiberglass trunk, 26" by 30" . $25.00.

On It ems above. we can remove and ship lens
assembly If the cone is not wanted.

FIBERGLASS shipping trunks. Lightweight and
rugged for protection of eq uipme nt on fie ld t rips.
21" by 18" by 13". $20.00.
26" by 20" by 13". $25.00.
3 t r unks fo r t he p rice of 2

JOHN MESHNA JR. ELECTRONICS
P.O. Box 62 E. Lynn. Mass. 01904

,

J
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$5

$10

$1.758797 1

GE Y 4075 25V Miniature

$1 .75
GE Y 1938 24V Sta ndard

$1.75
RAY CK 1905 Standara

$1.75
MAN-3 1.7V Miniatu re

$3.50 ea. 10/$30

GIANT ALPHA NUMERIC

MAGNO·NONRESTRICTIVE MEMORY
Good for 7116.5 bits s to ra ge .
Like new. $10.00 I

..'~ . ,:, 'I. ~.~
~ . " 'J
. • Ii ~ -,

~-l

DIGITAL READOUTS

LASER DIODE 3 WATT
RCA TA·2628 w/specs.

ROPE MEMORY MODULE
From APOLLO project

COMPUTER KEYBOARD W{EN.CODER $35
Another shipment just received . Alpha ·numerics
keyboard excellent condition. Once 3$ ain we
e xpect a n early sellout. Price of $35 Includes
prepaid sh ip m ent in th e US and shipment m ad e
within 24 hou rs of receipt of orde r.

COMPUTER KEYSWlTCHES
Anot her fantastic bargain for the builder. We
have brand new bounce-less m icro switch keys,
spa res f rom th e above units, less ke y-tops.
Make up y ou r own keyboa rd s. Made for PC
mount. Packag e of 48 brand new key-switches
only $12.00 postpaid•

TS 323 FREQ. METER
Similar to t h e famili ar Be 22 1 excep t this o n e
c ove rs ra nge of 2 0 - 450 m e . A ccuracv .0 05%
Used , gua ra nteed OK, less b a tter ies, w it h
sc he matic . T S -3 2 3 ship S91 35 Ib s. . . . . $ 5 0 .0 0

POWER TUNEA3LE VARACTOR $5.00
S imila r to MA·4060, used in double rs,
triple rs , amplifiers, etc. Fully gua ran­
teed. wit h specs and so me circu its.
$5 ea ch or 6 for $25 pp.



Price _ 5 2 ~ 2S words lor non~cial

.os: 510 per 2S words for business " ... turft. No
display eds 0' egency dIscount. loclude your
check wilh order .

DIIlIdI,,,. for .m 01 the lit 0 1 Ihe mon th two
monlhs prior to publiceloon. For •• .-..ple '
Januery lit 01 !he deadhne lor the M.-ch issue
which w ill be .....iled on the 10th 0 1 Februa<y.

T ype copy. Phrne llI'Id puoctua le uKt ly itS

y ou wish il to apP"ar. No all -<:apilal lIdl.

We wi ll be the judglt o f su illlbihty o f "1. O ur
responsIbility for ...,on e.leodI_only 10 print·
ing .. correct ad in a la ler IISIA' _

For 5 1 e.wa we can ma,n la,n a reply 00. for
vcu

We cannol -dled< ;n lO each advertise' . 10 C....eat
Emplor ...

START PACKINGI Plane or R.R.
tickets, road maps. Got 'em? Then
you're ready to take off for the gala
ARRL Hudson Division Convention,
Oct . 2 1-22, Hilton Motor Inn, Tarry­
town, NY. Plenty of free parking.
Exhibits, 2 me ter FM, RTTY, lec­
tures, contests, YL·XYL events, gab­
fests, N.Y. sightseeing, prominent ban­
q uet speaker. All ya" need to know
fro m Dave Popkin, WA2CCF, 303
Tenafly Road, Englewood NJ 0763 1.
Free gifts for ea rly registration .

SSTV, RTTY, WWV, tone to logic
d~coder projects. Chassis, plans, hard­
'ware, eight 2%" x 3" epoxy cards, $6.
Hornung, 1630 Bowling Lane, San
J"", CA 951 18.

GALAXY V, MARK III wjVFO, acj
dc supplies, an $800 package - first
$400 gets it ppd. K3TUF, Phil Theis..
3050 Ifemplan d Rd ., Lancaster PA
1760 1.

.. .AND MORE!

Kent Croynn

Here is my payment for a subscrip­
tion. I recently picked up one of yeur
magazines and was surprised at "the
improvements tha t you have made.
The art icles are very up-to-date with

120

C1NCY STAG HAMFEST The 35th
Annual STAG Hamfest will be held on
Sunday, September 24, 1972 at the
ALL NEW Stricker's Grove, on State
Route 128, one mile west of Ross
(Venice) Ohio. Check local area map
for new location. Door prizes each
hour, raffle, lots of food. Ilea market,
model aircraft flying, and con tests.
Identify Mr. Hamfest and win prize.
$5.00 cost covers everything. For fur­
ther info. contact: John Bruning,
W8DSR, 6307 Fairhurst Avenue, Cin­
cinnati OH 45213.

WANTED: Old 3D comic book and
viewing glasses. Dave Ingram, K4TWJ,
Eastwood ViUage # 50 No., Rt. II,
Box 499, Birmingham AL 35210.

WANT OLD RADIO TRANSCRIP.
TION DISCS. Any size or speed. Send
list and details to Larry Kiner, W7FIZ ,
7554 132nd Ave. N.E., Kirkland WA
98033.

SELL: Measurements Corp. Model
760 Standard Freq . Meter ; Range
25 -50 Mllz , 150-1 7'5 MH z,
450-475 MHz. Accuracy .0004% @25
MHz, .00002% ®450 MHz; OO7%סס.

@150 MHz. Exce l. condx. w/manual.
$395. plus shipping. K2L1U, RD #3
Freehold NJ 0 7728.

WANTED - Collins 75A2 in mint
condition, complete with mechanical
filt ers State best price firs t letter.
Write W4TVZ 339 W. Dixson Ave.,
OrangeCity FL 32763.

EXPERIMENTERS Make etched dual
in-line printed circuit . patterns on
your board at home. Quick! Easy !
Inexpensive! No taping! Details :
STAMP-A-<:IRCUIT, Box II3S, West­
chester Off 45069.

SLOW SCAN goodies for sale 'scope
adapter (June 70 QST) $20. Variable
500 to 6 kv supply SIO. 5AMPII
scanner CRT $7. 6217 super photo­
multiplier tube $3 . 5UPI CRT $4 .
55875 Slow Scan Plumbicon w/info
$20. Dave Ingram, K4TWJ. Eastwood
Village #50 No., Rt. II , Box 499,
Birmingham AL 35210.

FM and sta te-of-the-art techniques.
You stay with the current trends and
I'll stay with 73.

Daoo Park.. WB4GLO
Grand Farks AFB

All I can say about seeing the
KIYSD article in the June issue is
that , whenever I open that issue, my
eyes are mysteriously drawn to his
art icle where I'm then transformed
into a crazed maniac suffering from
laughing convulsio ns. When my friend
reads the article, the same thing hap­
pens to him. It must be a disease.

Bob Davidson WB81PIl
Chagrm Fatl . OH

TOWERS protected, stops rust 3
years. Zinc galvanize equals hoi dip!
16 oz. spray can $3.95. Protect rotors
etc. 2 years with wax base rust inhibi­
tor lubricant . 7 oz. can S1.89. Post­
paid. HTP, Box 901, Cupertion CA
95014.

VHF NOISE BLANKER. Models
available for VHF transceiver and re­
ceiver-converter systems. .See adver­
tisement in July issue 73 . WESTCOM
ENGINEE RJNG Box 1020, Escon­
dido CA 920 25.

YOUR CALL LETfERS Two sets, for
windshield and rear glass. Smart white
letter with red outline. Easily installed
pressure sensitive decals. S1.00 pos­
tage paid, anywhere. Satisfaction guar­
anteed. Lake Jordan Artists, Siapout
AL 36092.

FM Ic.20 & R,EGENl;Y ·2A owners,
Now Available , 4 frequency tone
burst oscillator, internally mounted.
$29.50. Bob Brunkow 1511 2 S.E.
44th Bellevue WA 98006. Phone
(206)147-8421.

FOUNDATION for Amateur Radio
annual Hamfest Sunday 22 October
1972 at Gaithersburg Maryland Fair­
grounds.



COLUMBIA SLASHES TEST
TEST EOUIPMENT PRICES!
• TEK., H.P., G.R. ETC.

Wor ld 's largest st o reh o use of me ter s, signal gen­
erat o rs, scopes, e t c , A II popu la r m odels . Immed i·
ate d el ivery!

Write for l owest prices in country !

O r i gin a l gov ernm ent cost : ov er
$10,OOO.00! One of Navy's most modern
radio receiving sets. Built by National
Radio Co. in last decade. A triple con­
versi on su p e r -heterodvne. Frequency
range: 2 to 32 MC. in 1 kc increments. 4

I I;,;?.>J)' bands. Featuring full carrier su pp ressio n,
~~~~~~~~~t;I ~ unit receives AM, CW, MCW, voice, facsim-
.-; ile, teletype and ISB. REQUI RES NO
MODI FICATION! Greatly superio r to
earlier R390A/UR R model. Good condo
Complete, operational. Spec sheet ava il- •
able. Spare parts as needed. Ove rha uled a nd cert ified . .. $595.00

NAVY TCS TRANSMITTER
Just arrived! This collec to r 's item is now
available in new condit ion! 1.5 to 12 Me.
CW and AM. 50 walt CWoIdeal for a raft
of multi-purpose uses. Designed by
Collins Radio . Brand new ! A Columbia
special $7 5.00

Save over $9,000.00 on this
AN/WRR-2 SSB Receiver!

IP-69IALA·2 PANADAPTER
This co m pac t u n it c a n be used w it h most Ham

Recei vers after co nve rsio n. Complete with c crt­
version info and schematic . Good co n d it io n
. . . .. . . . . .. .. ... .. . . . . . . . . . . . .. . $19.95

2 METER AIRCRAFT MONITOR
RECEIVER 130-150MC

A·748/TRC-47 single ch ann el AM c ry stal co n ­
trolled 110V 6 OCPS . pwr supply & speaker built
in, squelch, r-t gain, dual conversion modern
design. Size 19"W x 5"H x 14"0 for rack mtg.
Supplied w it h schemati c & hookup info. No
co nversio n requ ired. Exl co ndit io n ••• • . $29 .95

URGENTLY NEEDED!
We w i ll pay to p dollar for your late model
m ilitary co m m u n icat io n equ ipment , and mili­
t ary / commercial lab grade t est eq u ipm en t . Write
or c all today :

(21 J) 875·2970 (21 J) 764·90JO

FM TRANSMITTERS & RECEIVERS
70- 10 0 M e. Sin gle c hann el. 50 W . ou tpu t .
110 V , 6 0 c v cle. N ew and l ik e new.
R ·1 9 /TRC -l R eceiver $ 75.0 0
T · 14/T RC - l Transmitter . . 75.00

F REE schematics. Convertab le t o
6 o r 2 meter s.

CV-89A/URA-BA RTTY Audio Type Terminal
Unit , Good co ndit io n, less cabinet . .. _... 75.00

COMMAND Receivers Transmitters
RECEIVERS •
190-550KC Q-5er Good Condition . _• • • • $14.95

Or Like New 19.95
6 -9MC 40 Meters Good Condition .•.. . .. . 12.95
X M T RS
2. 1 3 M C T 18/ARC-5 New . • •. • •. . •• • •• •• 4 .95
4 -5.3MC T -20/ARC-5 E x!. Condition .. . .•. . 3 .95
4 -5 .3MC BC475 New . .. •...• .• • .•.• •..• 5 .95
MO-71ARC-5 Plate Modulator For Above Xmtrs

E xt. Condition • • . . . . . . • . . . . . . . . . . . . . 4 .95

XMTRS - TRANSCEIVERS - REC'Rs
T -47/ART-13 2-18 M C transmitter Less tubes -
Good co n d it io n $14.95

T-47/ART-13 with tubes Exl. Condition 49.95
RT-18/ARC-1 transceiver 100-156Mc Ex!. Condi -

tion •• . • •.• ... . • . . . .. . . . .. . . . . . .. . 39.95
ARC-3 transmitter 24 ch ann el 100-156Mc Exl .

Condit ion . . • •. • . . . . . • . . . .... . . . . .. 14.95
BC.....348 200 500KC & 1.5 1aMC Reconditioned

24V DC ..• ••. .. . . . . .. .• .. . . • . .. .. 75.00

R-444!APR-4Y AM & FM E xcellent Condition
. . . . . . . .. . .. . .. . . .. . .... ... . . .. .. .49.95

R-105/ARR-15 1 .S-l8MC Co llins Rec eiver ,
Good .. .. .. .... .. . . • . • .. .... .... $49.95

RBB 6004000KC Recond. 115/1 /60 100.00
RBC 4 -27MC Reconditioned 115/1 /60 100.00
ARC-3 Receiver 100-156MC 24 Channel Ex!.

Condition . .. . . .. ... . .•.. . . ..... . . . 14.95

TELETYPE EQUIPMENT
M -15KSR Page Printer

wi Keyboard & Table
M ·2aKSR Page Printer
M -28ASR Teletypewriter

Tested OK

$ 199.50
795.00
1750.00

ColumbiaElectronicSales" Inc. •

P.O. Box 9266, 7360 Atoll Ave•• No.th Hollywood CA 91609 Tel 12131 875·2970 & 764·9030
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CA LCU LATO R CHI P - 40 DIP " Calcula tor on a ch ip" the manufactu rer will no t le t us ad vert ise
the num ber of this it em b u t we provide fu ll data and instru ctions fo r build ing a 12 digi t ca lcu lato r
ADD. S UBT RACT. MULTIPLY . A ND DIVIDE $ 14.95 ca.

COUNTER IC SPECIAL
FAIRCHILD Dual Inline 958 Decade Counter and
FAIRCHILD 960 " N I X I" Dr iver com b inat ion.
These are new and fu ll y guaranteed but are un­
mar ked . Combinat ion (2 IC s) $1 .75. 10 sets
120 IC, I $ 15.00 .

DIGITAL SPECIAL
T en brand new (o n car riers) dual -in -line JK flip­
f1o ps-LU 321 wi t h data sheet and two pages o f
applica tion notes describing hoo ku ps f or -divide
by three t hrou gh ten . and twelve. A lso sel f
correct ing r i ng co un ter hookups. etc .

10 LU321 W/data $4 .00
TTL dual -in -line

74 00. 740 1.7402 . 7404.7405 .74 10 .
7420.74 30.7440.
74 50.745 I . 7453 ea .S. .25
744 1 BCD decoder drive r _.. _ . . _. 1. 15
7442 BCD decode r . . . . . . . . . . . . . . . . . . . .. 1. 15
747 3 dual J K fhp-Il op 65
7474 dual type D IT .5 11
74 75C]uadlatch 1. 15
7476 dual JK FF 65
74 80 ga ted fu ll adder 80
74 834 bit full adder 1.60
74 86 quad ex clusive o r gate _ 65
7489 6 4 bit RAM 4 .1111
7490 decade co unter \ .1 5
749 1 8 bit sh ift registe r 1.1 5
7492 d ivide by 12 co un ter 1.\ 5
7493 4 bit binary co un ter . . _ 1. 15
74 154 o ne o f 16 decoder _ 3 .00
74 192 up/down decade co un te r 2 .25
74 193 up/down binar y coun ter ~ .0 0
74 195 u nv. 4 bit SR 1.1 5
8220 par ity gen /checker 1.00
8200 4 bit magnitude compara tor. 1.60
8280 preset decad e co un te r 1.1 S
8 28 1 p reset bina ry coun ter 1. 15
85 20 25 MC divide by " N"

2 10 15 2 .0 0
7495 4 bit S HIFT R EGI STER 1.1 5
85908 bi t sh ift register 2 .00
8270 4 bit shift registe r 2.00

LINEAR SPECIAL
Ten ( 10) Teledyne TO-5 74 1 o perat ional amplifier s
with a t wo-page sheet of ap plication notes covering
the bas ic circu its using o p-amps _ S.65 cuch
Op-a mp package 10-74I 's. dat a shee t and ap plica-
tion no tes o nly S6.0 11

LINEAR Ie's (dual-in -line)
LM lOti positive voltage reg _ 80
74 7 dua l 74 1 opamp DIP 1. 10
l~DU .:! voltage Iollo wer u p-amp 1..:!5

122

70 9 opera tiona l amplifier -w
7 1U voltagc co rnpuratu r 75
LM 309K 5 V-IA power sup ply module 2 .50

DIGITAL (:OUNTER MODULE 30MC f~
unit includes b oard . SN749 0 , "-I
SN7415 quad latch , SN 7447 . ~ ,
7 -segment driver and RCA 4-~ ';;;...
" nu rni t ro n ' display tube ~," '- '
W/decimal. 1" l( 4 .5" modu le~' ­
will moun t on 1" cen ters . ,!,/'

k it S 11 1.45 w ired an d Il', ll'd ~ 13
LAST MINUTE ADDITIONS

NE565 Phase lock 1001--l. T O ·5 $4 .25 ea.
NE566 Funcuon Generato r. DIP (8 pin ] $4 .25 ea.
N E56 7 T one decoder . D IP (8 pi r rl . $4 .25 ea.
74477 segment decoder d r iver $ 1.60
74181 A ri thmeti c L ogic U n it , 24 p in, D IP $5.00
8 26 1 tasv car ry fo r above 52.00
8223 256 bit b ipo lar f ield p rogram m able.

read -ontv m emory $ 10.00
8 570 8 bit SI , PO , shi ft reg ist er 5 2.50

LFD Red Emit t ing Lamp 60

All IC's are new and fully tested - leads are plated
with gold or solder. Orders for 55 or more will be
shipped prepaid . Add 35et handling and postage for
smaller orders. California residents add sales tax. IC
orders are sh ip ped within two workdays of receipt
of order - kits are shipped within ten days of
receipt of order . Money back guarantee on all
good!> sold .

SEND FOR FREE FL YER

P.O. Box J
CARMICHAEL, CA 95608

(916) 966-2111

73 MAGA ZIN E



LOWEST PRICES: ON BRAND NEW FULLY TESTED & GUARANTEED IC'S
BEST SERVICE: 10% DISCOUNT ON ALL ITEMS NOT SHIPPED IN 24 HOURS
MOST CONVENIENT:
ORDER DESK 1-800-325-2595 (TO LL FREE)

Ty..._14S0·1. 14..'105. 7-I.S40. 7-ISH O([Ju. 14-inpul NAI'OD lin. Ori.-. '); YUll' M" "" h" nn pri• •• • .., :

SUPER fAST SCIIOTIKY TIL

TYp!:1 14S00. 74501• • -ISO). 14S08. 14$09. 1-lSIO. H S I5, (Thrtt inpul axn with "P'"n ""Ilet tor ).
1-1S2O, 1-1S21. 1-1S50. 1-1551. 1-1560. 14564. (4--2,),2 inpul A:'IiD-OR·I"iHRT p it ), 7-lS65 (oprn
to!ledOf 74..."(4); )ou. ..... roIumn prj.... ...- :

14.15
U .S<!
..."

I
Inco ndt-_nl Typ" or 7......01 diapby. l\"ith
right.h. nd dr.;mal point. R. l.d SmA p<' . ".~nl

al TTL ""Pml of 5V. D.llign lif. of 50.0110 hou...
N....d•• 744 "" a dri.-• •. In IlIP I'aok•. •:a.h
SJ.25

\lOLtX IC SOCKET PI :'riS, Ulle lhtoot CCOIIumit.ol
~ inal<'..! of ...drrinc your Ie's 10 PC b-rcL<.
Sold in c-ontinuoua ampo in mulliplu or 100 piN....,.
100 f $1.00; 2t1iO for $1.80; 300 for $2.60
-WO f $3.40; 500 ror -U.2O; 61111 fOl $5.00
700 for $5.80: 8UIl for $6.60; ')OUf... $1.40
IIMIIl for SII.20. f:a. h Addilion~I I OOO $7.50

LED
7-SEGMENT

DlSPLAY

".95 Eaeh

~ Yo~ 1_ ,.....01 LtD ~ad.....1 oimilar 10 th<: popular MAN.I
bul wilh impro.-.d brightnt-. It.. Iefl~and deci....1r.inl. f ilo in
•. OIl' IOC k.t. E1p"d. d ure. 0.-• • 100 Y... R.gular y $12.95 in
Wigl. 1...10. Th.". . '" BRAND NEW wi lh full dala ......,1 and
4-f"'-lI"' MULTIPLEXING AI'p' licaliun Nol•. N""o;ls • 1441 for
drin. and OI'O E CURRt.:NT.U~IITING RESISTOR PER
SEG~IENT. \\-'........ppty you wi lli 0Qt or l.n thOllMJld ~'ROM

~CK. Alou I Y1Iilablo. ±I OVERFLOW digil at thor ..me pri""..
~bxlllll: of Rtplw &: (h-.rllow diail allo-d.

Pad_ ul a. yow l .imilinc R'o .... . . . .. . ..• . . . . . . .. ..:llt¢

CERA\t IC Ul SI.: CAPACITORS. Tyf'" 5GA·I OOOOWVoc.
5.~5.10. 12. 15.2~2&~.nW.3~39.5_56.~.~.82.
100. 120. 150, I IlO. 200. 2:.'0. 250. 270. 300. 330. 360, 390. 470.
500. sec. 680. 150. 820. 1000. 1200. 1500. 18UO. 20110. 2200.
2500.2700.3000,3300.3900. 4700.~.
E.-\CII ••••••••••••. IO¢
o.OljJl'. E.-\OI ...•.•• II¢ 0.02#1" . EACII •. ..••.12 ¢

LOW VOLTAGE IlISt:S. T) f'" 111\•
I.OjJf·. 3V • . . .• . ... .25¢ 2.2~·.3V 30¢
LO jJf·. lUV • • •• ..••. 12¢ O. 2 ~·. III ••. . . ••• .•20¢
0. 41~'. 3V •••••••••.25¢ 0.01jJf-', 16V IO ¢

ELECTROLHIC CAP-\OTORS,
.W nJ......... nlilahk in both. ui.1 or upritlhl (f'C Bwnt) 1I>OW11.
PU-\SE 1.' DlCAn: YOOR CIIOIO:•

10 jJf-·. 15V •• ..•••.•. IO ¢ l OOO JJf. 3SV . . . . . • • .s0 ¢
30jJf.. 15V IO ¢ I jJt·. 50 V •• .•••..••• IO¢
50jJt".15V ... . . . •... IO ¢ 2 JJ!" .50V • . . ••• .. ••• IO¢
IllO }!t" . 15V IO¢ 3~·.50V • ..•• ..••• .10¢
221:1~·.15V 15 ¢ 5 jJl', 50V I Oo;:
500JJ!'·. 15V 21:I¢ 1O JJ!'· . 50V 15¢
lOOOjJf.15V W¢ 21:IjJl".50V •.•••.• •••2O¢
2OjJf.. 25V 15 ¢ 50jJf. 50V •.••••••• ,20 ¢
30jJF.35V 21:I¢ 100 jJF, 50\' 2O¢
5O~·.35V •.••..••. .21:1¢ 2OO~·.50V • .•••• •••40¢
IOOjJF.35V 2O¢ 5OOjJF.50V .. .. . ..••55¢
SIMI~" 3'w 40 ¢

.00

. 111

. 10

.15

.'". 11

.11

"
.10
.12
.12
.19

J lu/lip/•• o{ W
p.., {' f'm (.''''J

100- IUtlG. IOOOU
99" 99'lll up

0.84

Any Quanti'y
I'rr Item (Misl

I.. 100- 1000
99 999 up

. 13 . 12 ,I I

.15 .1-l . 1J

. 15 .1-1. . 13

.25 .23 .21

.80 .16 .12 .68 .64 .60
.80 .16 .12 .68 .6·l .60

1.1 8 1.12 1.05 .99 .93 .81
1.18 1.12 1.05 .99 .93 .81
1.1 8 \.12 1.05 .99 .93 .81

1.52 1.44 1.36 1.28 I.:.W 1.12
.52 A" .47 04 4 ..12 .39
.56 .53 .50 .-18 .45 .42
.10 .61 .63 .60 .se .53

1.21 1.06 1.00 .94 .89 .83

1.63 1.55 1.4b 1.38 1.2'9 !.2n
1.41 1.33 r.ae 1.1 8 Lli I.IH
1.63 1.55 1046 1.38 1.29 1.20
1.20 1.13 1.01 1.0 1 .95 .1lIl
1.6:l 1.55 1..1(, 1.38 1.2'1 1.2U

2.·l:! 2.30 2. If. 2.03 I.ll'l 1.16
1.46 1.39 1.31 1.23 I.Ib LOll
1.46 1.39 1.31 1.23 1. 16 I.U8
1.56 1.48 1.39 1.3 1 1.23 1.15
1.56 1.48 1.39 1.31 1.23 1.15

1.89 1.79 I.bIl 1.58 1.47 1.37
1.69 1.79 1.68 1.58 1.47 1.31
1.98 1.81 1.76 1.65 1.5 1 1.-13
1.:''0 1.1 3 1.07 LO I .95 .1lIl
5.:''11 4.90 ·t 59 4.2l1 :I.'Jll .1.61

1.20 1.1 3 1.07 I.UI .'J5 .118
1.'18 I.lI7 1.11> 1.65 1.5·l I. -U
1.98 1.87 1.1b 1.65 1.5 l I.I.J
2.81 2.65 2.50 2.3-t 2. 18 2.03
2.81 2.65 2.50 2.34 2.18 2.03

.50 .48 .<15 .43 .40 .38

.80 .76 .12 .68 .64 .60

.56 .53 .50 A8 .45 .42

.7b .12 .68 .65 .6 1 .51

.99 .9-1. .88 .83 .18 .12

1.63 1.55 1.46 1.38 1.29 1.20
1.42 1.35 1.21 1.20 1.12 1.05
.58 ..55 .52 .49 .411 .«
.80 .76 .72 .68 .M .60

1.43 1.35 1.28 1.20 1.1 3 1.05

O.'XI

70192
7493
749-1
7-195
7496

74 100
74101
74 121
74 122
7UtJ

unl
74145
t .1150
74151
7·1153

74 154
74 155
74156
74 157
74 158

HI61
74164
1-1 166
74180
N I6 1

74 182
7·1192
74 193
7-1198
7"'99

7-474
7.$15
7416
74080
7482

1483
7""
7<06"..7491

I N 400J
IN.JOI"
IN,US-I
2N31lhO

, .%

.".:!O

.05

.05."

. 11

.22....".07

1.02

TRA "'SISTORS AIliO OlOm:S

Multipi.., of JO
hr {'cm ("~}

I 00- I000.. rcccc
999 9990 up

. 12.,.

.07
.07
.08

..00

Any Quan'ity
"" II. m ( "iJI)
r. 100- 1000
99 999 up

.15 . 14 . 13

.30 .28 .2f>

.10 .0'1 .08
.10 .09 .Oll
.11 .10 .0')

.26 .25 .23 .22 .21 .2\1

.26 .25 .23 .22 .21 .2\1

.26 .25 .23 .22 .21 .20

.2b .25 .23 .22 .21 .21:1

.28 .27 .25 .24 .22 .2 1

.28 .27 .25 .24 .22 .2 1
.52 .50 .47 .44 .42 .39
.52 .sc .47 .« .42 .39
•32 .30 .29 .27 .26 .24
.32 .30 .29 .r. .26 .24

.26 .25 .23 .22 .21 .21:1

.28 .21 .25 .24 .22 .21

.58 .55 .52 .49 .411 .44

.52 .50 .41 .44 .42 .39

.52 .50 .·H .44 .42 .39

.ze .25 .2:1 .22 .21 .20

.21l .25 .23 .22 .21 .21:1

.80 .1b .72 .68 ./H .60

.50 .48 .45 .sa 040 .38

.34 .32 .3 1 .2'9 :n .26

.26 .25 .23 .22 .21 .21:1

.56 .53 .50 .48 .45 042

.56 .53 .50 .48 045 .42

.26 .25 .2.1 .22 .21 .20
1.73 I.M 1.55 1.411 1.31 1.27

1.21 1.21 Ll-l. 1.01 1.01 .9 -1.
1.21 1.21 1.1" 1.01 1.01 .9-1.
1.21 1.21 1.14 1.01 1.01 .9-$
1.11 1.62 1.53 I." 1.35 1.26
1.24 1.11 1.11 1.04 .98 .9 1

Ll6 1.10 I .IH .98 .92 .85
1.401 1.31 1.2'9 1.2"1 1.14 1.06
.Zfl .25 .23 .22 .21 .21:1
.26 .25 .23 .22 .21 .21:1
.26 .25 .23 .22 .2 1 .20

.21> .25 .23 .22 .2 1 .20

.26 .25 .23 .22 .21 .20

.42 AD .38 .36 .J.l .32

.38 .36 .3 -1. .32 .30 .2'9
.50 .48 .45 .43 .40 .38

PUASE NOTE, To qlMJli! ,. for price. in ,,,. hrl W H ""'......... YO" m.." order in EXACT
MultipSc. of 10 per ite m for 01/ Ie i k m, on your 01'<1",.

1.14

" 00
7<0'
7<0'
7<0'
7404

7405

"'"7<07
7...
7_

7410
14 11
7"3
1416
74 17

7420
7UI

""""JUt>

1:'11270
IS 151A
I N914
1:'11 400 1
1:'114002

745 4
7-160
7470
7472
7473

7=
7437

"'"7-1-il1
7-1-11

7442
74 1
7....
7«5
7...

""7...
7.lSO
7<5 ,
7453

........
Sum.....

T)pl'" 1-I.S73. HS14, 74S16. 1-1S78. 71.';;](17. 7-I.\; Il2. 7-IS II J . 74..\;114: )UUr Ii .. tolumn pri ..... ...- :

ALL IC S ...- ..pplird in &.. 14-. 16--. d 2~pin DIP ( I>u &l ';n-Lint ) plul it pocl• .
Ilr't iii•• f REE dala la lIpun "'qutol. ... ..... for lhoar dat...... Ia lhal l OU:'riEEIl. n tn for th._ I"IM II.:
Ihal you ...- nol buyi....

1.31

..""

1.341

1.81

1.22

1.16

1.1 5

1.65

I.ml

1.54

1.0 I

u ,

VOLTAI;E REGULATORS. InkmaH)_I. o""rlood Illd
.......I.circuit proof "'-ilI1.1ors Ot ed no nt.....1c"mpun~"la t.....1.
Il'ilh ...... "-I and . PI.li... tion nul..... TO-3 r...k.,...
1.\1-335. 5V. 600m.-\ . .....••..... .••••••••••.••• $2.85
L.\1.JJ6 . 12V, 500mA •.....•.. .... ........ ...•••• Sl.85
Ul-337. 15V. 450rnA ~05
201lo·.ul'C..JloardTy UEAT S 1.20

:IT ANI.:OR P-8ISU. 25.2 Vet. I ·Amp TranJ"n n...
Idral (" r '''''' wilh 1.II1_r i.8. •:...h ... ... . • . .. • • ..• • • • • $3,00

Phone 3 14·443·3673
TWX 9 10-760· ),1.53

Solid Stale- Systems, Inc.
P.O. Box 773

Columbia. '10. 65201

5K·UP
O.W

0.5.';0.60

~5().lJ'J<)

11.30

1165

ALLEN.III1ADUY I\nU;RA.tn; (5-band) RESISTORS. An) of
th<: 84 !>"A~,mARI) I~ ni""" fro m 2.7{} 10 2:2~'n. Yo 01 ~
WATI.f;ACII •.••...••......... . ....... . .. . ....••• 5(i

gold I'lat<'d pill"-
1-99 I ()( )' ~49

1.... 1-'1 .'l S OAO 0.:-15
16-1-'1:\5 0.75 0.70

rUAL-I:\.Li:\E Wi.t-Wrap Tnoe
C Sod..t1... BR:\:"\U :\EW .. ilh

TERMS' RATED f iRMS ~ET 311 11.-\ '"S. 01""" CIIECK or
~lIl~ EY ORDER wilh onIrr..-\deI 35 10 ordtn uOOt. 15.00 (or
pool. &: handling. f'Of UI'S ... FIRST CLASS add 45 ."d (01

.-\ IR " .-\ IL add 65 In yout ordrr ; w. p"y lhor bala".....1f you .....

.....ed by UI'S in yot a. _ "'l'UOIl y "'tom_nd IN. ,", ,n-
-ith i... buill·in $ 100 i r• ...,.,. COil onk....... 1'08 Columbia
-ilh 65 COD fn- .ddi ti"".1. Canadian ..".d.nlo p........dd .">11
for INSURANCE.

\1ISS0 URI ltESIOf:NTS, Pl••"" add ·1% S.l•• Tax.

\\'RITE OR CIRCLE RtA llER SI::IIV II.:E emu f"O R OIJR
CATALOG 01' P.-\RTS & SERVICES. IT'S fR EE.- -



AMPEX EQUIPMENT USERS
PRINTED CIRCUIT BOARDS FOR VTR'S, ETC.

Stock # 144 with 15.750 KC XTA L. ONLY $39.95

Many, many new original equipment Ampex Printed Circuit Boards for use
in Ampex VTR's such as 5100, 6000, 7000 series, etc. Processing
Amplifiers, CCTV and Broadcast cameras listed in our new flyer 972#7.
Copy free on request.

ONLY $24.95
plus transp.•

'~"",~"".~."

Use this tube for replacement and give new life to that tired scope. Its
blue/white trace is highly readable with excellent sharp focus. Orig. Fairchild
price $156.90.

Tektronix OWNERS

New replacement CRT for 511-512-514 etc. Fairchild type F-701 O-OP31 , a
flat face 5" round electrostatic - '.

~~

deflection CRT. '"
~.

"-',
"
'i

h

Free Flyer 972#6 now available with loads of bargains not only in Broadcast
& CCTV but also test equ ipment, audio, etc.

THE DENSON ELECTRONICS CORP.
PO Box 85, Longview St. Rockville, Conn. 06066

Tel. (203) 875-5198

124 73 MAGA ZINE



NEW and SURPLUS ELECTRONICS FOR THE HAM
and EXPERIMENTER

552 .50
10. 00

7 . 95
2 .00

. SO
."

1. 00

EACH TOTAL

IC SOCKET
PANEL

ORDER FORM

DESCRIPTION

ELECTRONIC CLOCK KIT

l. Bastc Clock [le<;trOnlcs O:lI)
2 . Solid W~ lnul Case (completed)
3. AJ~rm o ption
.4 Snooze o ption (requires alarm o ption)
S . Manua l Reset o ption {SI'ST Pushbutton)
6. Auto-Power Rese t option (lul/Z5V cec)
7. Second s Display oPtion (SI'ST toqqle s w )

QT

KEYBOARDS
I . Micro Switch 16SW)-8 Hall tllect SolLd State Keyboa rd . Has

16 Ind!vl e!u~1 dual o u t put s . • • • • • • . • • • • • • • • . • • • •. .. 12. 50
2. Contro ls Res e a rch II Key Reed Switc h Keyboa rd ••••• 6. 00
3 . Cont rols Re .earch I S Key Reed Sw itch KeybQ,)rd • ••• • 7 .00
4. NEW Touch-Tone Pile! Keysets ...... ..••...•• •. •••• 24 . 95

INTERDYNI: Wtre-wrap P~ nel & (WIred) .• • • ••. .•......••. $ 19. BO
Ha . 19 B Wl r..- _ a p 14 Pin IC sockets . H..s p in 7 connected
t o qr o und lind pin 14 to power p l~ne. M~ y be u sed a s-I s or
s ocket s re moved for brelldbo.mhnq. THAT'S IO¢ a SOC KET ••.•

Becaus e of t he new technology i nvo lved, t hiS kl! IS not recommended for
Ihe beginner. The CUCUIt boerd connections are sma ll and require spec, fi c
s oldering te c h n iques US i n g small sold e r (Included In kit) ilnd /I s ma ll low
wilttaqe Iron.

THI: TIM!: MACHINE uU llze s t he lete at elect roniC techniques and advances
to provide Urn e \nformll llotl li ke nO clock hil " before . A Large Sca le
Integration (I.SI) circuit provide s th e [oglc t o convert t he 1>0 hertz line
freque nc y into it dlsp lll y" ble time. Intern" l options Include " presetlable
e term c ir cuit. five minute s nooze. seconds displa y , li nd 24 hour time.

Ave..~ge Urne \ 0 "ss e mble the kit is around twO hours. full In structlons
and theory of o pera tion a re included with each kit.

OALLAS . T EXA S 75207

STATE ZIP' ~-I__---------_+_-_+-___1

!fl3bLaCHARGE IT
BAC_ _MC

KA SALES
r ata SLOCUM STREET .

PHONE {2 14} 74 7-3230

WI: MA DE A r ANiASTIC BUY ON VARICAP rM TUNERS. THIS
UTTLE GEM IS BUILT LIKE A ROCK AND HAS OUTSTANDI NG
SENS ITIVITY. IT TUNES THE ENTIRE rM BROADCAST BAND
USING VOLTAGE . THERE IS NO LIMIT TO THE DlrrERENT
WA'!S TO TU NE IT ; •• PUSHBUTTON , REMOn: , SCANNED ,ETC.

IN GLUDES COM PLETE ar • rr , & PREAMP

17 50

SOLID WALNUT CASt

ACCOUNT NO, _

SIGNATURE _

BANK NO. EXP. DATE ~-I------------+---+----1

CITY _

TOTA L FOR GOODS
TEXAS RES. ADD 5°.4
POSTAGE a HANDLING

TOTAL MONEY ENCLOSED

ADDRESS _

NAME 1---+ -+_-+_---,

VARICAP TUNED FM TUNER MODULE

IlASIC Cl oc « nl:CTRONICS' -:::' /



I
~

$2.79

Rem ota co ntrOl

DfPENDABLE

TWO WAY

COMMUNICATION
MORETHAN.IS ~nLES!

L,ke New
$13.50
N~

$15_25

BC·645 TRANSCEIVER

$16.95

Fa'
FIXED

or MOBILE
u'"

MN-26Y

RECEIVER

ence coo o r remittance in ful l. MIN IMUM OR DER
$5.00. Subject to er ror sale a nd price chan9£! .

GIG RADIO ELECTRONICS COMPANY
47 Worren 51. (2nd FI ) tww Yodt. N.Y. 10007 Ph. '11'1-'161-4605

WILLARD 2VSTDRAGE BTRY
Rat&cl at 2 0 Am p .-H o u rs. Model
20-2 . Rech ar gea ble . Compac t non­
spill construction. Light weight co tv ­
sty r lKle co ntainer. 3x 4lCS Yo" . S hipped
dry. U SM standard electroly te . Ship­
pi ng We ight 3 Ibs. NEW. each

TER MS: F.O. B. NYC. 2S% deposit with order. bal -

HEAD5ET l ow impeda nce . Wilh la'g1l chamo il . ar cU'lh ion5 .~
4-fl cord and plug. Reg. SI2.SO. Our Special Pric. $2.95
Leu 10' c ushion5 S1.95
High impedelnc:e adaptor for above .•. S .69

Superb quality components ami Circu it ry. ideal for the tec hmcen
elCperimenter. Many fabu lo us elCper iments. for elCilmple : YOU can
construct a Vagi en tenne lor lhe 420 Mc band tha t Will produce a
gain of 10 db and yet f,t on your o perati ng desk'

FRE Q UE NCY RANGE : About 435 to 500 Mc.
TR A NSMI TTE A has 4 tubes : WE·316A. 2-6F6. 7F7
REC EIVER has 11 tubes: 2-955. 4-7H7. 2-7E6. 3-7F7
RECEI VER I.F .: 40 Mc.
S IZ E: 10'1. '" x 13 'I.'" x 4 Y/·. S hpg Wt 25 Ibs.

ACCESSORI ES FOR BC·64&
MOUNTING lor BC 645 T,anSt:t!lv,H $ 1.50
PE·101 C DYNAMOTOR, 11 14 Volt s.

le3"S ll v cc rwertedro 6 volts! " " 1.95
MOUNTING lo r PE -IOIC Dynamo lor . , . . . . 1 00
UHF ANTENNA ASSEMBLIES bel 01 21 . Pt'f se. . 7.%
COMPLETE SET OF 11 CONNECTORS . 5 .95
CONTROL BOX BC-646 . . . .. . . 2.%
MOUNTING 10' BC646 Co nllol 80 • . . _ . . . . . .. 1.00

BC_64{ T~~:~~~~~~~~o~~~E.. OFFER: I
all accessories above COMP LETE
BRAN D NEW, Whil; Stocks Last · $26.95

SCR-625~INEDETECTOR
lo ca tes any metal buried approx . 2 -ft
in ground or water. Easy to operate . $44 50

O u r Spec ial Price . le ss ba tte r ies •

L ATIJODE RAY TUBES - STA NDARD MAKE
All New in Original Carton

3 AP 1· 1.95 e a. SA P 1 .. -. 3 .75 ea.
3FP7· 9 8 ea. 5MP 1 ... 2 .75 ea.

9GP7 3 .95 e a.
"Sold in Lo ts of 3 only

~ to.- ".. _ &- .... ..c, . t, l nn•• l.I ' .......... Ito
Ii,.. 10. I>omiJ uN. Con"nlJOUS t,,","ll I, om
MN ·28C Con trol boo , Complete ..... f> 24 vol' DC
Oyna-no,o,.
MN ·268 Rlldio Roce..e ,. 150-325 KC: 32~95

KC; 3·4 ,7 Mc. Com ple ,e wi'h t"bes end dyne· com m e rci lll t ype
motor. .
....CCESSORIES FOR .... BOVE AVAIL.... BLE FRO M STOCK. nllvlgation al 'lIclli",a , .

y,v~~
EASILY CONVERTED FOR 420 Me. OPERAnON
BRAND NEW .
complete with
15 tubes. less
dy namo tor a nd
acc essor ies. m
o rigina l factory
carton

..~'.', - ',-­
• •

, •..L '

lIS
,

• •.. -~ ... ...­... --. --

$59.50
$22.50

lM FREQUENCY METER
Fine general pu rpose Navy u nit
125 to 20.000 Hz . O perates o n 12
o r 14V de. Co mplete w it h tubes
c rysta l calib ra t ion boo k. C hocked
out.
ElCce llent Used
As above less b oo k

IC-1206-C RECEIVER Aircnlft Beoeon Re-
ceiver 200 re 400 xe , Qpenllel from 24V DC I.SA.
ContinuoUi tuning. "'01 conITol, on~ff Iwllch and
phone jock. Very ..nsillvi. Conpocl.
Complete win. tubet, NEW •••••••••• ••• $12.50

APH-) FM TRANSCEIVER <COO-4.50 Me. Freq.
modulaled by moving co il tnIl"l1d...c•• Ealily con­
v. ,ed few ,oclio conll"ol Of 70 cms. Complete with
14 tubes, dy n .
BRAND sew•••••.••••••••••••••••• $9.95

AlC"'II" Madwt" 0.5 Rec:eiv_ 190 - 550 1011. ••••••••••••• $10.95
-'lC-l22 S40 - 1600 1011. Rec:elv_ witt. tvnlng~ •• ••••• • $15.95
I-.4/All-2 Ieee'",- 234-258 Mhz, 11 tutr., NEW ••• ••••••• $8 .95

1C-605 INTEIPHONE AMPUFIEI, NE'N U ...5EXC.USED •• .• S1.95
TflfPHONE H-'NDSfT, W.E. type ••••..•••• • •L1KE NE'N S2.95
50-622 TlANSMITTER....E:EIVEl, wIItl18tvb.. LIKE NE'N.$32.SO

BC-603 FM RECEIVER
Co nve rted for 35-50 Mhz . 10 preset
nushbc tto n cha nne ls o r ma nual tun ing,
Complete with 10 tubes. c hecked ou t.
like new . . . .•.......... .... $39.50
AC Power Supply . New $ 14 .95
DM·34 12V Po wer Supply. New . $4.45
DM-36 24V POONer Supply . Exc. Used . .
. • ' .• ..•............. .. .. . . $2.25
Tech nica l Manual $2.S0
Set o f 10 tubes for BC·603 Receiver ...
. • . . . . . . . . . . . . . . . . . . . . . . . . . .$S.95

IC-604 FM TRANSMInER 20 to Zl.9 Mc.
Output oppro>< 30 wattl. 10 cryllul contf"olled
chonnell. Complete with lubes.
NEW ••••••••••••••••••••••••••• $12.50

24 PAGES, c rammed w i t h GOV'! Surplus Etec ­
t-ome Gea r - th e Biggest Bargain Buys in
America! It will pay you to SEND 25d for your
co p V - Refunded with y our first order .

ARC ·S VHF RECEIVER . TRANSMITTER ,
MODULATOR 100-156 MHz
R·28 RECE IV ER with tubes and
c ry stal,
Excettent Used • . . . . . •. $19.50
T·n TRANSMITTER with tubes
and crystals, Brand New
in O rigi nal Car ton $23.50
MO-7 M OD U LATOR with tubes,
E xcellen t Used $10.50
Set o f Plugs for MO·? $8.50

SCR·274·N, ARC-5 COMMAND SET HQ!
..... a.c. '-Ille ....."D
'Un.. TrIM U..cI N.. "aW
.JCIIVI••, Com_Iete .1111 Tu .
190·'50K, BC.4j3 11•••s 123.50 127.50
6-9.1Me ac-45 - 18 . 50 . . 22.50
I.S-3Me R-25 - S19.SO · · ·S2I.SO
T.""•• 'TTI... e ......., WItt> Tu.... j
"-S.3Me 6C·..57 S8.9S . . . . . •Sll.9S
5.3-7hk •. • • 6C·..58 S,.9S •• _ - .• .$11.95
7 - 9 . 1 Mc .-: . BC.459 - . 22,J'i9 24.5 _
IO-34A CODE I(nEl, ..If-.;ontoi....,. avtoona'ic.
reproduces code pnxlice t i"""l, from pel$*" tape .
5 to 12 WPM ..;II-i ll .peak_ . ....nd _ .i'" l.dl
_I. toI<eup r_1 OI'ICI .I.e line cord ••••$24.50
Code lice babe",. P.U.R.

G&G CATALOG
MILITARY ELECTRONICS

AN/APR - 4Y FM& AM RECEIVER
" FS" f or Satelli te T rack ing !

H igh p recision lab instrume n t , for moni­
toring and measuring frequency and rela­
tive signal strength, 38 to 4000 Me. In 5
tun ing ranges. For 110 v 60 cycle AC.
Built-in POlM!f supply . Original circuit
diagram induded. Checked out. Perfect.
LIKE NEW .. . . . . . • . . • . . . . . $88.50

. A ll tun ing units ava ilable for above . Price
upon req uest.
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NOT
A
KIT

5UIIIII-7

8y 5e1.ntlflc
O."lc".

2.50
Sack.t _ SOC
Sock., _ .~

DIGITAl
CLOCK KIT

a"l' :J­
Taka 10'1'.
Olac_..t

o O"I~

$119.

.4.

. 5 0
••7

1.08
1 .55
1. :13
1 .5$
1 .13
1.55
2 .30
1.39
1.3'
1.48
1.48
1 .)"
1.7.
1 .79
1 .7'
1.13
4 .90
1 .13
1.87
1.87

1.4•••

B3 - ··LIEDS", ,visi b l., . mi"r<>_m;nialu~ . " .ia! l., ad" $1
2 _ " LIlOS". ,n{.a d. jumbo. TO· I " $1

0 2 _ "LIlOS· ' . .. ;~i hl jum"" ....tl , TO _I" .. _ _ $1
o 1 _ " LIlO". ,n,· isihl p:.."bolic ... ft ....I" • . RCA . ......•... $1o 1 _ PHOTO TRANSiSTOR. " 'ith d a. li"ltt "n a m p fi l I.. n .. . .. $1
0 2 - PHOTO TRANSISTORS i,h dn . l ,n.t"n amp. 2S 7 . G . :S l
0 " _ PHOTO CIlLLS. n Mi p ancnk.,. :1 0 1{_ ' 0 "hms_ 51o • - SOLAR CIlLLS• •",'nd. ~' I . . .. rt .• ~ un p" ..... .. c ; .cuiu . • . . . 51
n 2 _ SILICON SIlNSORS. TI:XA.S. 1/· :1.... .'ohlt·h llti • • ,·ill ib l.. . . , $1

1973!

Fe.turell found In more e.penslve units
For Home, Office, Shop. Student, School

Uses single Te••• Instrument "Chip"

g 5N74107

g
SN74121
SN74122
SN74123o SN74141

~
SN74145
5N74l!50
SN74151
SN74153o SN74l!54o SN741!55

D SN74l!56o SN74l!57o SN74158o SN74160o SN74161
o SN74162o 5N74183o SN74180o SN74181o SN74182
o SN741'2o SN74193o SN741l/15

FORNEW
S O' , -",· bool" ... " tf"...d a l Ih i" pri" .. : ~·ou · ~ n th.. m a~

$ 175. $149 _ but n o w al .. pri" le"ll.h ,. U5" "'"
elln afford . t:U,UT_IJIG IT "".. ru e ..nt displ" , II". 1 6­
dllt il c a p " .. ; I)'. Add,, ~ S ubtract .. ! ~f u lti pli .. . ! .ond Il i" _
id .. ~ ! in chain " . mix ..d " ..k ulali ... n,.. Inelud ... MISC S
.'11:' 1> " h" w in lli' n"Kat ;.. ", c r ed it b .. l..n ..... OVERt'LOW
ISIlI CATO H 1 0 to t h.. "illht I,o we., CONSTAST ( K)
Mt:MOR Y ..witch. n oat in J{ d"rim"l ,or 2 . :1 , 4 , r, ll..c imal
I" , in t a a .. 't" 'l u ,.e d , l e t: , k .. y clear" , '. Ic ul..t". 01
llUlt ..ntry ror. Au tomat;c lu" d inK and t r " Ulna X"."
.." "pee n;o LSI ( La rltl' Sea l.. Int plI: r a t io n ) ..q u i" " l..nt
I" mor... t h"n 1< ,00 0 I n.na jat o n . C a lr"l " ti " n "I' .... d
.. dda and ..u b lT.eu 1 0 , OOOl h 0 ' a . .."ond. K,, )-boa.d i ..
R t;Kfl S W IT CII mbl y fo r .. . u ·ns h ·" u o ubl ., · r .......
" J>O' .ation. S./l I., p " ....H . .... i tc h. R ..mo,·.. t>l.. li S
,"AC li n., ('< ,rd. P "" "H 110-120 \'AC 1; 0_60 c)·du. W I.
;1 lhs . llantl aom., bl a .. k moltlf'd ..a hi n .,t wi l h ~ih' '' '

u im . si".,: It ' ":"" " !'; TJ,, "" " a l/4". C omp l..t., "'; Ih
., ..)·-to_untl .. . " I"ntl hookl..t . THE O SLY FACTOR\'
GL:ARA:>.TU;f) CALCJ.: LATO R BY A MA IL OR I,ER

AnV f:RTIS F:R. (; ih P " ck.,d!

O SU4 $1 .49

n " " ' r ' l11u.. -I; n 0·' ". ,"ch.,." .IMI latt .
It _ ~ W . Ch ct..... .·,I. m..nt V.o IIIIIINI ·7- 1.71 • 1.7 ~ . :1 . 0 • .570~ I.IV AC /DC 42 _II. 0o SLIIIIII ·7- 1.. .0.:175" .4 0 • .20~ 1.IV AC/DC 42 -'I. 0

_C_...tlltl. t<t 7 ·..._'" ...1.... IC·• .

SILICON TUBES

ALPHA-NUMERIC 7-SEG. READOUTS

Buy 100 - T. ... 20 tr.
o SN74S0 .2 4
D SN7451 .24
D SN7453 .24

g SN7454 .24
SN74eo .24

o SN7470 .40° SN7472 .36
D SN7473 .45

8 SN7474 .4 5
SN7475 .76o SN7476 . 4 9o SN7480 . )'2

D SN7481 1.50

§ S"'7482 99
SN7483 1:4'
SN7486 . 5 5o SN7490 .7 .o SN74'1 1.35o SN74'2 .76

§ SN7493 . 7 6
SN74'4 1 .0'
SN74'5 1.0'g SN7496 1.09
SN74100 1.44

Dollar
Stretcherl

,
2S3632 .
3 amps .

stud rnt&" .

[J
$2.S0

SALE
NIXIE
TUBE

T .'I" · (; . 1 / 2 " ,j",. "
I - :.!" h il';h . .\l " ..n l ~ I I I "
11,,1.·. ,·"th ~ lo " f l. Ion ,'''' .
,,,,,,, ,· . ~ , ,, n · I,, ,, ,, f 1" 1';10

1..··1·

3 feN' $10.

By RCA or equal
SPN. 23 waUl.
TO·6 0 case. w it h
VCEV rn a >: 66 .

ALLEN BRADLEY'S
'MICRD·POTS'

8 .. . rou lth. 8 7 9 7 I . 0 _10 _(J. A·lo ­
Z. 2'/0" h ilt h c h.nlctu• • 1 70V.

2 for $1
ORm. 0 2 . 5 '" a 25.1'o 75 0 5 .0 1' a 75.1'
0 10 0 a 7 .'" a 100.1'
0 5 0 0 0 10.1' a 15 M"II:o 2 .0K 0 2 0 .•
We lOl...., k L" c k n u l ll u" h inK
S crewd . iv" r t y p .. " " t Sllm"
Inw l'.ic"s.

Typ. 5..1.

D
O SN7400 $.24

SN7401 .25o SN7402 .2$

D
O SN7403 .25

SN7404 .:1.7
o SN740S .27o SN7406 .49o SN7407 .41/1

g
o SN7408 .2l/1

SN740, .2.
SN7410 .25

D
O SN7411 . 2 7

SN7.13 . 5 5

D
O SN7416 .4'

SN7417 .4'

D
O SN7420 .2$

SN7421 .25
o SN7426 .32o SN7430 .25

g
o SN7437 .53

SN7438 . 5 3
SN7440 .2$o SN7441 1.1$

§ SN7442 1.21
SN7443 1 .21
SN7444 1.21

o SN7445 1 .81

g
o SN7448 1.17

SN7447 1.10
SN7448 1.37

- ".clo.,.. Muk.dl
F.cto.,.. CU.'.nl.edl

.11,- ."'- :I _ T I.-_
a I._Pin. d 1 h' II $ .• 5
a I._Pill. d_1 I.. u 50o TO·S. 8 _ 10 pill• • . . •2'

Poly Pah Will Never
Be Undersold!

INTEQRATED
CIRCUIT
SOCKETS

'HAM' UHF 400 MC
HIGH POWER !
TRANSISTORS

0::" $3.95
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~::5W7DXX/1
A few weeks ago while we were in

Chicago for Expo-72 Wayne and I
had a chance to work through a very
fine repeater. The Chicago 16-76,
WA 90RC. The repea ter features
several satellite receivers wi th a "vot­
ing system.·· I must say, I was imp res­
sed with WA90RC. At the Expo-72
site the ORC gang had a control point
set up for talk in and message
handling. They had several of their
people walking around the vast area
with walkie-talkies on a "secre t fre­
quency." These people were acting as
security for the area. As will unfor­
tunately happen with all the gear on
display at a convention, a couple of
units were " ripped off." It didn 't take
long for the ORC cops to get in to
act ion. As an example, Wayn e and I
thought one of our Standard walkies
had been stolen. While Wayne re­
ported the possible theft I went out to
the car to check on the possibility
that we had already packed the unit

128

(which we had) . On my way back to
the Exhibit I was stopped several
times by ORC cops asking to see my
Standard. In all, the Expo-72 show
was a lot of fun. I understand it was
much better than last year. The ex­
hibits were inte resting, as were the
talks and the Flea Markets. The Flea
Markets were my favorite. For a
couple of acres all you could see were
hams selling their wares. No matter
what small part or large piece of gear
you were looking for, it could be
found. I'd like to say to the Expo-72
group, Well Done.

A small problem has developed
wi th the Bajo Nuevo DXpedition.
Instead of going to Bajo Nuevo we
may go to Serrana Bank, unless some
pro blems with the Colombian Govern­
ment can be ironed out. I had written
to the officia l amateur organiza tion of
Colombia , the LCRA. They sen t back
their new criteria for a DXpedition to
Bajo Nuevo . They are : I) The expedi­
tion leader or Director must be a
Colombian citizen; 2) The Director
must have a Colombian license; 3)
50% of the expedition mem bers must
be Colombian citizens; 4) The expedi­
tion must be sponsored by the LC RA.
I am to ld by a member of the last
DXpedit ion to Bajo Nuevo that th is
action is the result o f one Colombian
gentleman and it was done for per­
sonal reasons. The new criteria

virtually makes a DXpedi tion to Bajo
Nuevo impossible. However, there is
one more avenue of attack I am
taking. We are still plann ing on Bajo
Nuevo but if the problems can not be
resolved we will go to Serrana Bank
which is not far from Bu]o . Serrana
Bank will be just as good a DX·
pedition. I have already received the
call KS4BS for Serrana Bank. Either
place, the DXpedition will take place.
I still need written confirmation from
some o f you who want to go on the
DXpedition. If we do indeed go to
Serrana Bank we will have room for a
couple mo re operators . Today , those
of you who want to go on the 73
DX pedition who have not written ,
please do it. If you wish, give me a
collect telephone call. We need to
start gett ing the equipmen t checked
out and ready to go. There are a
millio n details to be worked on if we
are to have a good DXpedition so
please write or call today.

What do you do when you find
yourself operating ou t of band? I
would think the normal procedure
would be to quie tly sneak back in
wi thout saying any thing. Perh aps no
one wi ll not ice. This might work if
you are a few cycles out of the band.
But , what do you do if you are
engaged in a roundta ble with 5 other
sta tions and you find yourself 10 kHz

( continued on page 72)
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Yaesu presents the great
two-meter leap forward

Since Yaesu makes and sells more factory-as­
sembled amateur rigs than any other company
in the world, it follows that we'll only place de­
pendable, fully-perfected products on the market.

So now, after more than two thoughtful years
of development, here are our entries in the two­
meter FM field:

YAESU FT-2 AUTO

Great new features - like Auto-Scan and a spe­
cial Priority-channel - place the FTw2 AUTO in
a class by itself. These unique capabilities are
achieved with advanced digital-logic circuits.
Here's how they work:

With Auto-Scan on , the receiver scans all 8
channels at 20 channels per second, lndlcator
lights provide a visual channel display, stopping
on receipt of a signal. At the end of each trans­
mission, the receiver continues to scan. (Just
push a c hannel button to skip over any channels
you wish eliminated from the scanning cyc le.)
To lock on any frequency being received, simply
depress the mike button momentarily. The lock
li ght then glows indicating that transmitter and
receiver are working together. To unlock, you
again hit the mike button and the receiver con­
tinues to scan.

Only Yaesu offers this type of remote, one­
handed control of the scanning function.

The Priority-channel feature allows automatic
monitoring of a pre-selected frequency. When
the receiver stops on a frequency other than the
Priority-channel , Auto-Scan will check every two
seconds to determi ne if the Priority-channel Is
busy. If It is, the recei ver reverts instantly to the
Priority-channel. Manual or Auto-Scan mode of
operation is Instantly selectable on front panel.
In manual mode, the push buttons function as
channel selectors.

SPECTRONICS WEST
1491 E. 28th. Signal Hill . Ca. 90806 I (213) 426·2593

SPECTRONICS EAST
Box 1457. Sto w. Oh io 442 24 I (2 16) 923-4567

The FT-2 AUTO will operate from either 117
V AC or 12 V DC power sources.

Receiver/transmitter specifications include :
selectable 10 Watt or 1 Watt power-output levels:
a frequency-adjustable tone-burst generator for
repeater activation : 0.3 uV sensitivity for 20 db
quieting ; 10.7 MHz crystal filter, in addition to a
455 kHz ceramic filter, for superb adjacent
channel rejection; adjustable deviation and mike
gain controls; Hi-Q slot-coupled resonators used
in receiver front end; all solid-state construction,
with diode-protected MOSFET input stage.

This exciti ng new rig is available now. Just
send your check for $329.95 - or use Master
Charge or BankAmericard. We'll even include a
free anti-theft mounting bracket that locks up
your rig when its going mobile.

YAESU FT-2FB
This new unit features the same receiver/trans­
mitter specifications listed above for the FT-2

AUTO
(without
the scan
feature) ,
but in a
compact 6%
X2V2 x10­
inch package
that weighs only
4 lbs, The FT-2FB
has 12-channel cap­
ability, with illuminated frequency readout. It
operates directly from a 12 V DC source. This
rugged, handsomely-styled transceiver is yours
for only $229.95. (A matching AC power supply
with rechargeable batteries for emergency oper­
ation Is available for $79.95.)

Both units come with a one-year warranty and
are backed by Spectronics' fast , dependable
service system. Act today, and be glad you
waited for the finest in two-meter FM.

I-------------------~I 0 Send FT-2 AUTO. Enclosed find $329.95* I
I 0 Send FT-2FB. Enclosed find $229.95.* I
I 0 Send more data. I
I Name I
I Address I
I II City State lip I
I * Ca lifornia residents add 5% sales tax. I
I NOTE: Both units are supplied with crystals for simplex I
I

opera ti on on 146.76 MHz. 146.82 MHZ, and 146.94 MHz. I
L~~~~cry~~~~~~~ ~



Chew the rag a
orwinthe •••

the CX7A ma es them easier.
It lets you do things no other rig lets you do.

And do all of them better. Sitting at the console
of the CX7A you're in command of the amateur
radio universe.

Whether you're a Rolls-Royce type or a
Ferrari-minded guy.

See the remarkable CX7A at your signal /one
dealer's. Or write for a detailed brochure.

•

,.~

MODILCX• -"­",:E"

•
•

There are a couple of different ways to look at
signal /one's CX7A. You might compare it to a car.

For the rag-chewer's convenience and ease
of operation, it's strictly in the Rolls-Royce
category.

For the competitive-minded amateur,
it 's like driving a Ferrari.

That's because the CX7A was designed with
uncompromising quality. With more features
than you can imagine. The rig equals a room
full of gear. all neatly enclosed in a compact.
desk-lop unit.
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