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I would like to take this opportunity to
introduce 73’s new Technical Editor, Jim
Ashe W2DXH. Those of you who are among
73’s Fandom will recognize Jim from his
many fine articles in the past few vears.
I consider myself fortunate that Jim agreed
to come to work for us, where he will be
underpaid, overworked, and rewarded main-
ly by knowing that he is helping to main-
tain (would you believe improve?) 73’s
standards for technical articles. He's only
been here two days as of this writing, and
he has pitched in like a trooper and is tak-
ing much of the load off my shoulders and
mind. It’'s nice to have a man around the
shop! Look for great things!

Hardly a day goes by when T don’t receive
at least one letter from an amateur saying
that he has given up CQ and QST and only
subscribes to 73. This is flattering, but . . . !
I'm not opposed to your dropping your
subscription to CQ, but when you drop your
subscription to QST it means you are no
longer a member of the only organized body
devoted to amateur radio and it’s purposes.

ARRL may not be the best, but, let’s
face it, ARRL is all we have. If you are
unhappy with what the League is doing
(or not doing) you wont accomplish any-
thing by resigning any more than you will
change the Government by refusing to vote.
If you don’t like what the League is doing,
this is the time to speak. Elections for Di-
vision Directors and Vice Directors are tak-
ing place in the following Divisions; Cen-
tral, Hudson, New England, Northwestern,
Roanoke, Rocky Mountain, Southwestern and
West Gulf. If your director has not done
what you feel is to the betterment of ham
radio, get out and do something to change
it rather than resign. L

The rules of the game are roughly as fol-
lows. To be a Director or Vice Director you
must have been a member of ARRL for five
consecutive years without a lapse. You must
have a nominating petition signed by 10
League members to HQ by noon on Sep-
tember 20, 1968. You must hold a General
Class (or higher) License. And, you should
be prepared to work hard to improve the
deplorable conditions which now prevail.

If your are not in a position to run for the
office, you might take a close look- at the
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man who is opposing the incumbent in your
Division. You might just find that you have
a pretty good guy who is willing to work
hard to give ham radio the necessary boost.

I certainly don’t want to stir up the late
AM-SSB quarrel again. I work SSB/CW/AM
in that order of preference (when I have
time to be on the air at all) and feel each
has it's place in our hobby. However, there
is AM and there is AM with so-called “Super
Modulation.” The lead article in July CQ
on “Modulation Unlimited” seems to me to
be a matter of irresponsible editing. That
article was in the files at 73 when I came
to work here last year. We had paid for it,
but the check had never been cashed. I
read it and thought what a wonderful article
it was for about 15 years ago. It contained
nothing new. 73 had already printed a sim-
ilar article in Feb., 1963. The drafting had
been done, the article was already in type
and ready for print, but after a close scrutiny
of the signal in question on the air, I was
convinced that this was definitely not “state
of the art” and left it in the file. On the re-
quest of W3PHL’s attorney, the article was
returned to him a couple of months ago. CQ
then printed it in their July issue. I'm glad
the egg is on Dick Ross’ face, not mine. From
the information I have been able to gather,
the author has had his license suspended
for, among other things, excessive broadness
of signal. When a signal takes out over 15
kHz on a fairly sharp receiver, it has no
justification in my book. Work whatever
mode pleases you, but keep it clean and
sharp.

A note to prospective authors. We are
still eager to read your manuscripts and hope
you will write about what you are doing.
The August issue contained an article by
Ken Sessions K6MVH entitled “Hamwrit-
ing” which should act as a guide to good
writing. To assist further, pages 94-95 in
this issue contain two charts giving all the
electronic symbols used on schematics and
the abbreviations" used both on schematics
and in the text. I would like to suggest
that you keep these charts handy for refer-
ence when writing. You see, I am basically
lazy and the fewer corrections I have to
make to your manuscript, the better I like it.

.. . Kayla WIEMV
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The Model 6000 Modular Frequency Meter will measure frequencies
10 KHz to 600 MHz with .000125% accuracy. Special plug-in modules
allow the instrument to be used as an audio frequency meter from
500 Hz to 20 KHz full scale and in addition to be used as a dc
voltmeter (10,000 ohms/volt).

The wide variety of plug-in oscillator accessories and range modules
makes the Model 6000 adaptable to a number of jobs in the field
and in the laboratory. Portable, battery operated with rechargeable
batteries.

Model 6000 with 601A charger, less plug-in modules.________ . $195.00

INTERNATIONAL MODEL 6000 FREQUENCY METER

measures frequencies 10 khz to 600 mhz with accuracy as close as .000125%

Range Modules (Mixers)
£25.00 to $45.00 each

Oscillator Modules
(Crystal Controlled For

Frequency Measurement)
$30.00 to $80.00 each W e re
Special Modules
= Audio Frequency -......845.00
DC Voltmeter.............. 25.00 r

CHARGER

. Range Modules
. Oscillator Modules

. For complete information
write International today.

INTERNATIONAL

CRYSTAL MFG. CO., INC.
10 NO. LEE @ OKLA. CITY, OKLA. 73102




de W2NSD/1

Miller Confesses!

When word came that Miller had admitted
the St. Peter and Paul Rocks hoax expedi-
tion I was relieved, but not really surprised.
I was aware of a good deal of the evidence
that the League had gathered against him
in this and about twenty other of his opera-
tions. The PYQXA trip was of critical im-
portance though since it was the only one
where he had a surviving accomplice. I sus-
pect that when Miller found that his accom-
plice was not about to chance imprisonment
by lying under oath that he was trapped into
confessing.

Where was he at the time he was claiming
to be operating from the Rocks? Well, his
license was running out and he didn’t have
time to get all the way down there to the
middle of the Atlantic Ocean off Brazil, so
he operated just off the coast of Venezuela,
probably near Trinidad on board a ship and
a good 1800 miles from St. Peter and Paul.

Miller has withdrawn his suit against the
League and Huntoon and I expsct that the
suit against 73 and myself will be withdrawn
shortly. Don’t feel too badly if you were
taken in by Miller and his stories. He is
most convincing and audacious. If there is
any rational reason for his doing the things
he has done and acting the way he has
acted, none of us intimately involved have
been able to figure it out.

I understand that Miller’s explanations for
the other questioned expeditions were vague,
contradictory and evasive. Proof of anything?
Sorry, but most of the records have been
lost or stolen. Passport? Lost that too, just
recently.

The League would certainly seem, on
the strength of the testimony given, to have
adequate grounds for deleting credit for
about twenty of Miller’s operations. Pressure
from DXCC members will probably forcs
them to accept all but the most outrageous.

Where does this hoax confession leave
CQ and their seemingly fictional series by
Miller. How about the Miller DX book,
promised about a year ago? Will CQ bring
this out in the face of his disgrace? CQ has
backed Miller to the hilt with their repu-
tation . . . where does his confession leave
them? Will they give us a public apology
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for the libelous attack on me they published
for Miller?

If you have any friends who stopped
reading 73 because I was writing bad things
about their hero, you might pass along
the word.

UFO NET SCHEDULE

Wednesdays 0200 GMT 14,300
Thursdays 0200 GMT 3950

Net Controls Needed

The UFO Reporting Net has been grow-
ing larger every week and now is much too
large to permit all of the interested stations
to check in. The net has been meeting on
14.3 MHz every Wednesday night at 0200
GMT.

Jim Sipprell K2HYQ has kindly consented
to take on the organization of net controls
for nightly operation of the net. The fre-
quency will continue at 14.300 MHz and
the-time at 0200 GMT. If you are interested
in acting as a net control one or two nights
a week please drop a note to Jim. You
should have a good signal_and be depend-
able. Jim will pick out two for each night
that are widely enough separated so they
should be able to hear all checkins. We've
found that we can get just about everyone
with one control up east and one in the
south . . . or one in the west and one in the
south, etc. =

If you can’t be sure of being available
on any- particular night you should call into
the net whenever you can make it. The net
control stations will keep you informed
on how things are going and will be in-
terested in any reports you have to pass
along.

To participate-in the UFO Reporting Net
you should set up communications with your
local agencies that might get reports of sight-
ings or would be interested in knowing of
nearby sightings. You should talk with your

Turn to page 114
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ROHN, as the largest tower man-
ufacturer in the United States,
provides outstanding com-
mercial quality equip-
ment for amateurs.
We're best known

\ in this field for our
\ crank-up, fold-over and :
| #25G towers. Like all our big
\ commercial towers, they're hot-
dipped galvanized after fabrication ~
according to EIA specifications. We also |}
make commercial hardware and accessor- [7]
ies amateurs use, too, and it's all designed
with an understanding of your needs, par-
ticularly in the area of quality. And don't
overlook our constant search for new ideas,
processes and products — just for you. |’
Keep an eye out for the ROHN name. It's [[¥
well worth your while. %

roun. THE

Home Office — Factory i
P.0. Box 2000, Peoria, IIl., U.S.A. 61601
Phone 309-637-8416 TWX 309-697-1488

ROHN.

Systems Office —
Box 877, Richardson, Texas 75080
Phone 214-AD1-3481

Western Office

310 Quincy Street, Reno, Nevada 89502
Phone 702-322-9300

Eastern Office

P.0. Box 2101

Hanover, Mass. 02339

Phone 617-826-2511

Southern Office

P.0.Box 6537, Birmingham, Ala. 35217
Phone 205-841-1789




Going VHF - In The Mobile

Robert M. Brown W9HBF
5411 Middaugh Ave.
Downers Grove, lll. 60515

VHF mobileers claim it's the greatest — if you know
what you're doing. This article outlines mobiling's role on
the bands above 50 MHz, what you can expect, and some

useful tips from the experts.

To the reader uninitiated in the fine art
of exploring VHF from the auto, above 50
MHz mobiling may sound like a total waste
of time. Indeed, there are thousands of low-
frequency hecklers who'll tell you that (1)
ignition noise is too severe, or (2) that
there is never anyone on in your area, or
(3) woull be lucky if you can work out
of town. The more experienced reader may
claim just the opposite, if he answers these
charges at all. Actually the truth lies some-
where between these two attitudes, for mo-
biling at these frequencies is altogether un-
like operation in any other region of the
amateur spectrum.

Where it all.started

When VHF'ing was in its infancy
scarcely twentyfive years ago, a few
thoughtful tinkerers gathered together in
various sections of the country to ponder
a problem. How could these “experimenta-
list” frequencies be effectively employed for
ham communications? Numerous tests had
been conducted on VHF, but they had al-
ways been point-to-point affairs, and always
prearranged. Results, published periodically
in QST, substantiated the theory that 5 me-
ters could afford amateurs something truly
different, provided enough interest could be
aroused. What these ambitious amateurs un-
dertook was the construction of crude mo-
bile rigs, many using single-tube crystal con-
trolled transmitters and super regenerative
receivers—others used tuneable converters
and modulated oscillators, for operation on
this “unexplored” band. Well documented
in ham journals is the fact that these famed
5-meter mobiles were directly responsible
for VHF coming into its own as an es-
sential yet independent adjunct to the
hobby. :

For K2UYH, a frequent extension of mobiling is
nilltopping, which is where our camera caught him
recently. Antenna is a 32-element 144 MHz collinear,
while at left (barely visible) is his 3-element six
meter collapsible. Normally halo antennas are em-
ployed for in-motion QSO's.
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Night time tfransmitter hunts are a favorite indul-
gence for anyone equipped for six or two meters
during the summer. This photo was snapped during
a Portland, Ore., hunt a few years back. (Hidden
transmitter is |0 feet to the right of the antenna,
well camouflaged in foliage].

Soon more sophisticated equipment began
to appear, with superheterodyne receivers
and higher-powered transmitters. The mag-
azines encouraged the trend by publishing
new circuits as they were developed.

By the early fifties the 6-meter band had
emerged as a full-fledged extension of 10
meters, while war surplus gear put opera-
tors on 2 inexpensively, Civil Defense, no

longer content to see all this going to waste, -

shifted its entire emphasis from 28 to 144
MHz. Literally thousands of cars sprouted
whips, many equipped inside with Gonset
Communicators purchased by CD. In 1952
the FCC passed an amendment permitting
Technician Class ticket holders operation on
six. Overnight signals appeared, bringing the
50 MHz band from relative obscurity to a
mobileer’s holiday. The “Mobile Sixers™ was
founded in Philadelphia while similar groups
organized simultaneously from coast
to coast.

What is significant about this recent his-
tory is that without mobile participation and
pioneering, these two VHF bands could
hardly be what they are today. Additionally,
the very highs developed in a reverse fash-

SEPTEMBER 1968

ion from the lower frequencies, where base

stations were initially what populated the

ham bands. Why this extraordinary enthus-

siasm for six and two meter mobiling?
Perhaps because it is different.

144 MHz techniques

Because VHF mobiling is something
unique in our hobby, to enjoy maximum
success requires a bit of first-hand investi-
gation. As many know only too well, you
can’t just put together a set that tunes 145
to 146 MHz, hook into the car radio antenna
and expect results. Nor for that matter can
you expect to install a vertical radiator on
the bumper and start calling CQ on 50.78
MHz. Unless, perhaps, you live in northern
Vermont.

At two meters, particularly, it is to your
advantage to check local operating habits.
The mobiles with the greatest number of
QSO’s are often those who belong to an
on-the-air club or emergency network such
as AREC. Why?P Because base stations in
many sectors are horizontally polarized,

while mobile enthusiasts stick to their whips.
To reach a happy medium necessitates

Though it mig"l!‘ not look i+, Arlo Nease, KN9HIH,
claims he does quite well with his 144 MHz halo
inside the lsetta.



crowd a[ways ga’rrs aro-ud WZFN S Hieen:
gine-red Model A, "equipped for the works" (160
through 2 meters).

getting together with an active local and
finding out his views on the subject.

Mobiling here can afford numerous short-
range contacts providing a few basic facts
are kept in mind. Most importantly, nearly
all two meter stations are still crystal con-
trolled. And they don’t tune the entire band
after each CQ. For you, it might seem like
a small feat, but for a well-equipped base
station it can be a physical impossibility
to tune 144 to 148 MHz in anything short
of ten minutes. For this reason it is a good
idea to have several crystals handy if you're
at 144.4 and he’s tuning only “145 to 146.”

Although 95% of two meter stations use
AM, certain regions are populated only by
hams wusing converted Motorolas, Links,
GE’s, ete. (all FM). By the same token the
vertical/horizontal  observation mentioned
above can frequently be reversed! And to
add to the confusion'dis the fact that the
most-used frequencies in the band may
vary from one state to another.

Dependent on whether you reside in a
metropolitan or rural area, you can some-
times do quite well with super regenerative
recetvers like the still-popular Heath Twoer.

While it may not be a dyed-in-the-wool
v.hi. DXlers cup of tea, the super regen
remnains one of the most sensitive designs
available, providing excellent reception in
low-activity regions.

‘The “real” 2-meter mobile addict wuses
three antennas: a 19” whip, a single-ele-
meut halo, and a collapsible 5-element yagi.
Generally the whip and halo are interchange-
able at the rig, while the yagi is for hill-
topping. The more typical setup, however,
is simply either the halo or whip.

At 144 MHz, height is an all-important
factor. A good technique to employ when
seeking a QSO is to begin the CQ while
driving up an incline, such as the side of
a hill or bridge ramp. Time your transmis-
sion so that your sign-off coincides with
the peak of the hill or bridge. In reality this
method inflates your signal several “S” units,
just enough to catch another station. Once
in contact, you'll find you can hold it satis-
factorily even though you lose elevation.
Since the other station invariably has a di-
rectional antenna, he does the work.

Another “must”, while were talking
about narrow beamwidth antennas, is al-

Here's a shot of the author (about four cars ago)
making comparison checks between a Clegg Thor
b prototype and a 99'er. A 50 MHz linear amplifier
in the trunk, remotely controlled from the dash, aided

immeasureably in shorfening the life-span of this '53
Chevy.

ways to give vour location. Nothing is more
frustrating than to hear a mobile calling
CQ, not know his QTH, and begin turning
the antenna only to have him go off while
you have him in a null. A good rule-of-
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Although mobile-in-motion QSO's are understandably
short-lived, WA2VOI really racks up on mountain-
tops during VHF contests.

thumb here is that one location report with
each identification will buy vou what it
would take three CQ’s to secure otherwise.

Obstructions can be severely damaging to
a 144 MHz mobile signal, since most rf
reaches the base receiver by direct ground-
wave. Don't call CQ while trapped in down-
town traffic between skyscrapers, or under
an elevation. Unlike the lower frequencies,
your S7 signal can virtually disappear in
a matter of seconds. If you find that you'll
be losing elevation soon, or that you'll be
stuck under an overpass at a light, inform
the other operator. He'll be only too happy
to either kick in his preamp or stand by un-
til you are in the clear again.

Flutter can be annoying at 2 meters if
not approached properly. Rapid QSB can

result from cross polarization (a common -

offender) and/or your fast-moving vehicle.
But the most little-known cause that can be
remedied easily is simply your car’s position.
Since wavelengths at two meters can be
measured in inches, your proximity to metal-
ic objects and buildings sharply affect your
signal. If you are stopped and in QSO, inch
the car slowly backwards or forwards while
listening to the receiver. Always park exactly
where the signal peaks if at all possible.
Use this technique at stoplights also by pre-
maturely slowing. When vou see the signal
begin to rise on the meter, take her forward
by the inch. You may find this changes your
driving habits considerably, but it is well
worth the effort.

In open country two meters is loads of
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fun. By closely observing the “S” meter,
vou'll experience a phenomena seldom
found at any other frequency. Buried pipe-
lines, hidden rock formations and under-
ground streams often inflate incoming and
outgoing signals by as much as 45 db. The
trick is finding the exact spot. When located,
you can park, call CQ and wait for the
pile-up. This is almost as much fun as
mountaintopping, and even more when you
inform your captive that you are 40 miles
away, running 3 watts and practically at
sea level.

The formula is all in keeping the receiver
on” whenever you take a drive. If you are
out with the wife and kiddies, keep a watch-
ful eye on the meter even though the vol-
ume is turned down. Make a mental note
of vour location should you see any sharp
increase in signal strength that disappears
rapidly as you pass. Then, when you are
out alone, return to that spot.

<

Can you get real DX on two without
heading for the hills? Certainly, but it takes
some doing. By employing the same method
outlined above, watch for sudden and sus-
tained increases in signal strength in your
high-speed driving. For example, a drive on
the Pennsylvania Turnpike might net noth-
ing, or the time of your life. It's worth
keeping the rig on to find out. Should you
get “caught” in a situation where you notice
strong signals from an area you know to be
unusually far away, pull over to the side
and attempt your QSO. Don’t continue on
your way, for you've accidentally fallen in-
to a VHF phenomena known as the “tropo
duct.” Like a pipeline, 144 MHz mobile sig-
nals can be “ducted” into certain towns up
to 200 miles ‘away for periods of time last-
ing only a few minutes to two hours.
The peculiar thing about this condition is
that stations five miles away won't hear a
peep: . .-

One final tip: If at all possible, install
a SWR bridge in the feedline and mount
it under the dash with your transmitter.
Two meters is the only popular ham band
where you'll be making a 2 MHz frequency
jumps as a matter of course, and you'd be
surprised what that will do to your stand-
ing waves! Cut the antenna for the middle
of your operating range and arrange a tun-
ing device for emergencies. More 2E26’s have
been blown by two meter mobileers than
you'd care to learn about.



50 MHz techniques

On six, the old “there’s-something-for-
everyone” adage is a fact, if you are pre-
pared for it. Fifty megahertz mobiling has
been termed a cross between 10 and 2 me-
ters. Don't you believe a word ot it.

In reality six meter monitoring can be com-
pared with no other. It’s characteristics re-
semble no knmown amateur band; nor do
its problems. Perhaps the most pressing an-
noyance is ignition mnoise, the cures for
which have appeared in all major ham pub-
lications. Though not as severe as on the
lower frequencies, this problem must nearly
always be dealt with before you'll enjoy the
true excitement and rewards of six meters
in the car. Once this is out of the way,
you'll want to spend 20 minutes with a coil
of #12 wire and a trimmer capacitor to
place a series tuned circuit across your gen-
erator. Careful adjustment with an eye on
the “S” meter and the engine at full rev
will null out your generator whine and you
are ready for action,

Unlike two meters, you will need more
than a few crystals, unless you have a well-
regulated 8 MHz VFO handy. Putting your-
self on 50.106 can be a tragedy or a bless-
ing in disguise, depending on the weather,
time of day and local whims. Most mobileers
prefer the 50.200 to 50.500 range, although
there seems to be an unwritten philosophy
which says that the first operator on 50.250
won’t be lonesome. But even this won't help
you on a Saturday night or during a band
opening, at which time you had better be
either on a very high mountain or above
50.750 MHz. Confusing? The best is yet
to come.

“Normal groundwave conditions” is a
misnomer; one day you will get an S7 re-
port from across the river, the next day
an S3. Though your customary working ra-
dius is greater than on 144 MHz, it isn’t
necessarily as dependable. A multitude of
variables such as humidity and temperature
can drastically alter your averagerange
picture. To say nothing of Sporadic-E skip,
which, depending on whom you consult,
either extends or shortens your groundwave
coverage.

The most noticeable difference, though,
between mobiling on two and six is your
calls-QSO ratio. Since few people really
tune on six meters until after they've first
checked their frequency, your calls-QSO ra-
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A comparatively recent development, the Cush Craft
“Squale’ has a loyal mobileer following among many
six and fwo meter operators. The antenna, essentially
a "“square halo", affords an omnidirectional dipole
pattern with compact physical dimensions and is
available in models through 432 MHz.

tio is directly proportional to your proximity
to him on the dial.

But aside from these relatively minor ca-
lamities, you can have enough fun to write
home about. When you find the neighbors
XYL, and junior op’s too much with their
TVI complaints, you can delight the entire
crew by hopping into the auto and steathily
driving off to a new, unsuspecting sector,
wreaking havoc as you cruise by. Which,
incidentally, might be one of the contribut-
ing factors in the tremendous popularity of
6-meter mobiling in this country.

Operationally, it is advantageous
on 30 MHz to first check your frequency
(a spotting switch is a “must”), and then
let loose with a CQ. Due to-the concentration
of stations in the first 500 kHz on this band,
it is seldom necessary to call for more than
one minute before tuning. A rapid check
of the band thereafter, followed closely by
a more careful tune, is also a good habit
to get into. Never make a transmission
without stating your approximate location
unless you are a commercial radio announcer
who likes=to keep in practice during off-
hours.

Unlike two, a good number of 50 MHz
stations enjoy working weak-signal mobiles
and attempting to hold them until the bitter
end. This is important to bear in mind be-
cause you can utintentionally offend these
long distance Tunmners if your ignition noise
overrides their calls, or if you are not in
the habit of listening for threshold signals.

Another tip: Since most of your QSO’s
will be with well-equipped base stations,
don’t drag out your transmissions. He can
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There must be some very good rea-
sons why Swan has become the lead-
ing manufacturer of transceivers for
the amateur radio service. One of the
most important reasons is our dedi-
cation to the principles of Value
Analysis.

Value Analysis is the process of
examining a product to find ways of
improving its performance, reduc-

ing costs, or whatever can be done

to make the product a better value
to the buyer. It is surprising how
often this leads to greater simplicity,
improved reliability, and overall con-
sumer satisfaction.

At Swan our engineering depart-

@Swnn

ELECTRONICS
OCEANSIDE, CALIFORNIA

A Subsidiary of Cubic Corporation

SWAN SPEAKS YOUR LANGUAGE

~_improvements in our prod
~ 500C transceiver is an
‘example of the results

plete SSB-AM-CW tra
- performance, quality, an
~ second to none. Yet the
~ stantially less than competitiy
~ There’s really no secret or mystery

ment is constantly ap iymg ,£hé§§
principles in an intensive search f

I the feature

about this. We believe that the 500C
is the most completely *'Value En-
gineered” transceiver on thé market,
and this is why we are in the lead.
Visit your Swan dealer soon, and see
for yourself.

500C Amateur Net 5
117XC POWER SUPPLY . .. 5105

ASK THE HAM WHO OWNS ONE



hear signals you can’t, especially those on
your frequency. If you find you have lost
contact, standby for instructions. Chances
are you'd fare better higher up the band,
where QRM is not as prevalent. This tech-
nique can also be employed in reverse. To
secure your QSO, give a call in the first
100 kHz of the AM band, establish contact,
then QSY without waiting for the inevitable
heterodynes.

Although only the rank newcomer to six
meter motoring will have to be told that
95% of the stations are horizontally polar-
ized, few recognize that installation of a
CB-type whip can also be advantageous.
Quite often switching to vertical polariza-
tion yields unsuspected rewards, particular-
ly if your partner can do likewise when
vou are stuck on a busy frequency. If youre
handy with plumbing, add another loop to
a 3-ring halo and listen to the praise roll
in. The additional ring, when the antenna
is carefully adjusted for best-height-above-
ground, frequently eliminates the “typical
mobile flutter” that’s usually a dead give-
away to operators who don’t like mobiles.

If you would really like something dif-
ferent, the next time signals take on that
warbly aurora characteristic, head for the
highest piece of land around and rotate the
auto for a peak reading. Pick out the strong-
est CQ caller you hear, speak noticeably
slower and more distinctly, and give him
a shout. The old rule-of-thumb that you must
have at least 100 watts into a 5-element
array can be proved wrong if you are the
persistent type. .

The simplest way to pick up DX on six
is, of course, through Sporadic-E skip open-
ings. Big antennas and high power mean
little. The trick is to get out of the QRM.
Make it a practice to always keep a crystal
for an odd frequency above 51 MHz handy
for emergencies. It is a fact that mobiles
invariably cash in first on long-haul skip
contacts, probably because a six meter mo-
bileer tunes a receiver with less bandspread
than the base stations employ and therefore
is one of the first to hear the higher fre-
quency DX callers. Keep transmissions short,
since E-layer openings are unpredictable and
can take a turn for the worse in an instant.

The really ardent 50 MHz mobile oper-
ator employs both a v.fo. and a nuvistor-
ized preamplifier. Properly regulated sup-
plies for stability and multiple-wavelengh
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feedlines for best SWR make for mobile
fun you'd never dream possible. By spend-
ing 90% of my driving time listening, this
writer picked up 34 states during a 6-month
period not long ago, which, by the way,
included five over-200 mile groundwave
QSO’s. This was accomplished with a 4.5
watts-output transmitter into a 4-ring halo.
Driving through open country, keep an
ear out for the weak, out of state signals.
If you hear a couple stations in QSO whom
you know must be at least 75 miles away,
throw your carrier on intermittently to
create a “signaling” heterodyne. When they
stand by for the breaker, do vour stuff. If
vou've been listening for a while, instruct
them right off to turn their yagis NNE,
or whatever the approximated direction is.
They’ll never believe youre a mobile.

Be Different

We would be doing you a grave injustice
if we did not include in this report the
fact that numerous v.h.f. stations simply will
not QSO mobiles. Their reasons are worth
listening to, if vou are seriously contem-
plating mobile operation: (1) They disappear
into the noise before you've had a chance
to make a transmission, or (2) They never
say anything worth listening to, or (3)
Their audio is inferior, or all three. There
is much truth in these observations.

We can’t stress often enough that you
keep your transmissions short and to the
point, seldom more than two-minutes in dura-
tion. Let him do the talking: anyway, vou
have to drive.

Avoid confining your topics of conversa-
tion to such-earth-shattering developments as
a Mack truck has just pulled in front of
vour vehicle. Keep a scratch pad on your
dashboard and use it to noté what he is
interested in.

If your audio really delivers, the other
station won't care if you are an S1 on the
meter. If it doesnt, invest in a CB-type
transistorized speech clipper or compressor.
They work, you know and are just about
the best buys around.

By “being different” you can win over
a lot of these soreheads, realize many hours
of pleasureable mobiling, and have some-
thing you’ll remember for a long time as
truly worthwhile hamming.

- KOS O)

73 MAGAZINE



Any knowledgeable DX'er will tell
you the secret is in the antenna. For
over a year Henry Radio has provid-
ed an exciting beam antenna pack-
age program allowing the average
amateur to own an efficient, and
unbelievably economical antenna
package . . . pre-engineered, pre-
matched and pre-packaged to suit
his pocketbook and requirements.
NOW! This world famous antenna
program moves forward. NOW!
You can have the antenna of your
choice at the same incredible saving.

%ng?dw 0

A NEW CONCEPT IN ITS EXCITING
BEAM ANTENNA PROGRAM

Basic package No. HR-1

*Tristao CZ-337 New concept 40 ft.
crank-up tower w/mast

CDR TR-44 rotator

100 ft. RG-58 A/U Coax

100 ft. Control cable

Complete with one of the following:

Hy-Gain TH-3 Jr. antenna $325.00
Hy-Gain TH-2 Mk 3 antenna $325.00
Hy-Gain DB 10-15A antenna $325.00
Hy-Gain 203BA antenna $330.00
Hy-Gain TH-3 Mk 3 antenna $375.00

A savings of approximately $70.00

Basic package No. HR-2

*Tristao CZ-454 New Concept 60 ft.
crank-up tower w/mast

CDR TR-44 rotator

100 ft. RG-58 A/U Coax

100 ft. Control cable

Complete with one of the following:

Hy-Gain TH-3 Jr. antenna  $480.00
Hy-Gain TH-2 Mk 3 antenna $480.00
Hy-Gain DB 10-15A antenna $480.00
Hy-Gain 203BA antenna $485.00
Hy-Gain TH-3 Mk 3 antenna $520.00

A savings of approximately $90.00

Basic package No. HR-3

*Tristao CZ-454 New Concept 60 ft.
crank-up tower w/mast

CDR Ham-M rotator

100 ft. RG- 8/U Coax

100 ft. Control cable

Complete with one of the following:

Hy-Gain TH-3 Mk 3 antenna $560.00 -
Hy-Gain 204 BA antenna $565.00
Hy-Gain 402 BA antenna $575.00
Hy-Gain TH-6 DXX antenna $590.00
Hy-Gain DB-24B antenna $620.00

A savings of approximately $120.00

*Free standing tower $10.00 extra

All complete packages are priced freight prepaid to your door in the continental
U.S.A. Substitutions may be made ... write for prices. And remember, you can
buy on time. You can trade your used transmitter or receiver. You can rely on
Henry Radio to supply the finest equipment and the best value.

USE AREA CODE

816 679-3127

CALL DIRECT . . .

Butler, Missouri, 64730
11240 W. Olympic, Los Angeles, Calif., 90064 213 477-6701

931 N. Euclid, Anaheim, Calif., 92801 714 772-9200
e e

Henry Je21- 11 Stores

R T e T s A G s e B SN e
“World’s Largest Distributor of Amateur Radio Equipment”



Communicator Reborn

Tt is impossible to get single-signal-selec-
tivity using a Gonset Communicator (Gooney
Bird), but we can sure make some improve-
ments in the selectivity of this “old faith-
ful.”

By making the receiver section double
conversion, we have been able to eliminate
interference from aircraft and repeaters
close to the frequency and, in general, have
been able to make the Gooney Bird sound
like a converter working into a good receiver.

The cost is very moderate (less than ten
dollars and about four hours of your time),
and in addition no alterations show from the
outside so there is nothing to detract from
the resale value of the unit.

Looking at the receiver section, either out
of the cabinet or at the diagram (if you
are lucky enough to have one), we find
several stages of six MHz if. If we make
one of these stages a mixer and change the
last two if cans to 455 kHz, we have a fine
double conversion receiver. By adding crystal
controlled local oscillator to our new mixer
stage, we are in business. This loeal oscillator
may be added as an outboard stage mounted
on a bracket next to the pre-amp on the
back apron of the receiver section as shown
in Fig. 1.

The choice of oscillator tube may vary.
I used the 6AV6 because it was on hand
and has shown to work fine.

The bracket should be made and mounted
in place before any wiring is done due to
the difficulty of getting the mounting screws
in place after the wiring is in. The oscillator
is then wired as shown in the diagram and
test voltages applied. Using a VIVM you
should read about —2 to —4 volts at pin
one of V11 (6BH6) which is our new mixer
stage.

Now remove the last two 6 MHz if
cans (T3 and T4) noting the position of the
green dot on the bottom of the existing can
so we can place the new ones in the exact
position. Remove the wiring from the old
if cans carefully so as not to shorten the
leads any more than absolutely necessary.

14

W. R. Lingenbrink W6HGX
1809 Hill Ave.
Hayward, Calif. 94541

This photo shows the oscillator mounted next to
the pre-amp on the back apron of the receiver
section, One of the new 455 kHz if cans can be
seen in the center.

These leads will be used on the new 455
kHz if cans. I used the Miller “K TRANS”
designated 12C1 and 12C2, input and out-
put, since they are of the..same size and
mounting configuration as the ones being
removed.

When the transformers are mounted and
reconnected, the cathode resistor (R21) on
our new mixer tube should be replaced with
a 5 K resistor of the same wattage as the
old 150 ohm one. This completes the con-
version so check the wiring carefully.

Next, -leaving the receiver section out of
the case, connect the power plug to the
transmitter modulator audio section and
begin the line-up of our new if section.

When you turn the set on, dont be
alarmed at the lack of VHF hiss that you
are used to hearing. This will be back when
the new if transformers are peaked. This
can be done either on background noise or
by using a noise generator. This process is
described in all the handbooks, but it is
sufficient to peak to the highest noise level.

When this has been done, you might be
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Fig. 1. The oscillator circuit showing the mounting
bracket used.

interested in one other modification using
low cost rectifier dicdes. The replacement of
the two 6X4 rectifiers in the power supply
with solid state will yield about 25 volts
more from the output of the supply and will

eliminate a good deal of heat.
All inquiries will be answered if accom-
panied by a self addressed stamped envelope.
. WEHGX

''IS THAT ANOTHER ONE ABOUT TVI, GEORGE?"

SEPTEMBER 1968

Ganae
AMECO RECEIVERS
R5 $59.00
COLLINS
75A3 3.1 KC Filter $219.00
75A4 (early model) 349.00
75A4 (late Ser. F4500) w/spkr 459.00
755-1 349.00
DRAKE
2B Q Mulhphe; $ 29.00
DRAKE 2-A $149.00
DRAKE 2.C $195
L4 (Brand New) Linear (sealed ctn) 595.00
HALLICRAFTERS
S$X99 $ 79.00
SX%6 129.00
SXi10 99.00
S120 49.00
HAMMARLUND
HQI140X $129.00
HQ I10C 129.00
HQI70 179.00
HQI70A 219.00
HQI70C 189.00
SP&00-JX17 225.00
HEATH
HR-20 $ 89.00
MR-1 w/p.s. 4%9.00
NATIONAL
$ 79.00
HRO 50 R w/Prod Det (4 coils) 109.00
NC27, 119.00
NCIBSD 129.00
CLEGG TRANSMITTERS
Venus Xceiver-6M SSB (Like New) * $319.00
bbe 189.00
Zeus 26 M 185 watts 329.00
DRAK
TR-4 Xcelver (demo) 559.00
GONSE
Gonset Comm 11 2M $119.00
Comm, IIT' 6M 99.00
GSB 100 179.00
G-50 6M Xceiver $179.00
HALLICRAFTERS
HT 37 229.00
HEATH --
HX-11 35.00
DX-60 59.00
HWI2 80 ‘Méfer XCYR $89.00
JOHNSO
Ranger $ 79.00
Yaliant 159.00
NATIONAL
CX-5 $385.00
NCL 2000 385.00
SWAN
SWIT5 xcvr 75 meters $129.00
SWI20 xcvr 20 meters | . 119.00
Swan 500 & 419.00

400 XC 339.00
ALL CASH ORDERS SHIPPED FREE IN THE 48 STATES

MISSION HAM
ELECTRONICS

3316 Main Street, Riverside 3, Cahformu 92501
Phone 683-0523 (area code 71




Frank C. Jones W6AJF
850 Donner Ave.
Sonoma, Ca. 95476

452 MHz Amplifiers

The four different 432 MHz amplifiers,
shown in the photograph and in the cir-
cuit diagrams, were built up on small strips
of copper plated plastic board. The pur-
pose was to run a series of tests on dif-
ferent kinds of FET units which might work
on 432 MHz. The field effect transistors
have come down in price and the three
types tested all sold for approximately one
dollar each. The three available at the time
were the Motorola MPF 102, the Texas In-
strument TIS34 and the Union Carbide UC
734. Both grounded-gate and neutralized
grounded-source circuits were tried by
either making up new strips or rewiring
the existing strips. The four amplifiers
shown in the photograph from left to right
are ground-gate MPF 102, grounded-
source TIS34, grounded-gate UC 743 and
grounded-source UC 734 (or 2N4416).

The circuits consisted of short pieces of
copper sheet from % to %e-inch wide; 1 to
1%-inches long for the tumed input and out-
put 432 MHz circuits. Low priced plastic
piston trimmer capacitors of 1 to 6 pF were
used to tune the circuits. These were con-
nected by short leads, usually sheet copper,
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to the input and output terminals of the
transistor sockets. In most cases a small
copper shield was soldered across the socket
to isolate the input and output circuits. The
grounded-source terminals required at least
two 300 or 500 pF disc capacitors with ex-
tremely short leads from socket to ground
in order to “cool off” the rf stage in spite
of a slug-tuned neutralizing coil. The latter
had to be from 2 to 4 turns on a white-
coded ferrite slug form, #¢-inch diameter for
the different FET units which ran from
% to 1% pF feedback capacitance. The coil
and leads had to resonate with this capaci-
tance to-432 MHz. It was later discovered
that the neutralizing coil-form mounting
screw should not be grounded since this
makes it difficult to obtain correct input, out-
put and neutralizing adjustments. Also, an
insulated mounting (in the input compart-
ment) allowed one ‘more turn of wire on the
form with wider bandwidth in the adjust-
ments.

The 50-ohm input connection for either
grounded-gate or source circuits at 432 MHz
always seemed to work out at about the
center of the input strap circuit, that is
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midway between the tuning capacitor and
ground ends of the strap. Apparently both
types of circuits functioned at best mnoise
figure with from 200 to 500 ohms imped-
ance into either the gate or emitter ter-
minals. The same circuit showed lower Q
(less ecritical tuning) with emitter input,
that is with the grounded-gate connection.
This probably meant about 200 ohms in-
put, whereas gate input needed around 500
ohms for best NF.

The output circuit was always adjusted
for 432 MHz resonance, maximum gain,
together with space variation of the output
loop. Too close coupling gave low stage gain.
The output loop from coax fitting to ground
was made of number 18 wire in order to
be able to vary the coupling to the drain
tuned circuit, but, at the same time, to keep
the coupling constant when in use as a pre-
amplifier ahead of the regular 432 MHz con-
verter.

The neutralizing coil in the grounded-
source units was adjusted for the value
which gave maximum gain without excessive
regeneration in all cases. Actual rf oscilla-
tion even 2 or 3 MHz away from 432 MHz
had to be checked by tuning the if re-
ceiver across several MHz since this will
prevent proper operation of an amplifier.
Noise figure and gain measurements were
made on all amplifiers using several differ-
ent transistors of the same FET types. A
diode tube noise generator, partially com-
pensated to work reasonably well at 432

{3 TO 6 mA MAX)

Fig. 1. Grounded source circuit for FETs.

L1 =1" long x " wide copper strip, center
tapped.

L2 = 1%" long x " wide copper strip.
L3 = Approx 1" of #18 wire coupled to L2.
Ln =24 turns #22 wire %-3%" long x 345"

dia.

SEPTEMBER 1968

Dsé6 sa
5 AS ( j
-
ucrz4 MPFIO2 TIS34
2N4416 MPFIO4

BOTTOM VIEWS

Fig. 2. Grounded gate circuit for FET’s.
L1, L2, L3 as in Fig. 1.
RFC = 7" of #22 wire coiled up into solenoid.

MHz, was used for NF measurements. A
standard signal generator with a 6 db UHF
attenuator between the amplifier and signal
generator output connector was needed to
insure 50-ohm input impedance, and another
similar attenuator was connected in the
50-ohm line between the preamplifier and
the 432-MHz converter. The latter helped
reduce regeneration in either the amplifier
or the converter from spoiling the gain
measurements.

The MPF 102 (also some MPF 104s)
amplifiers gave very low gain figures rang-
ing from 1% to 2 times or about 4 to 6 db.
The noise figures ranged around 7 or 8 db
which wasn't too bad. The converter by it-
self had -a. NF of 3 db with a Union Car-
bide 2N4416 rf stage, a very hot five dol-
lar FET unit. The UC 734 FET units are
TO-18 metal-cased units with four leads
exactly like the 2N4416’s except that they
are mass- preduced without the many added
factory tests made on the 2 N4416%. There-
fore, the UC-734 costs about one-fifth as
much—81.10 in small quantities.

The TIS34 neutralized amplifier showed
about 4 to 5 db for the best plastic cased
units in the grounded-source circuit and
with gain figures ranging from 6 to 8 db
for the best units. There wasn’t too much
variation in units, with over 50% working
very well at 432 MHz. The TIS34 grounded-
gate amplifier was quite stable, required no
neutralization and gave a NF of around 6
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db and gain of 4 to 6 db. This type of
circuit would be fine for a second xf stage
in a converter with a “neutralized” ground-
ed-source first stage, since two “neutralized”
rf stages always seems to be full of oscil-
lation problems. These TIS34 plastic units
and the MPF 102 plastic units look similar
but have different lead arrangements. Both
require an in-line socket with three termin-
als, if a socket is used. A socket increases
lead lengths and capacitances but sure saves
time in comparing transistors of the same
make. Unfortunately, the TIS34 seems to be
hard to find at Texas Instrument distribu-
tors and outlets.

The UC 734 units, if selected for 432
MHz operation, were by all comparisons far
superior to the other FETs, The gain figures
ranged from 8 to 12 db in grounded gate,
with NF of 4 to 5 db. Twelve db was the
highest measured in a run of ten UC 734
units. About 50% were good for 432 MHz
with 3 of the 10 being “red hot”, fully
equivalent to the best of the four 2N4416
units available for these tests.

The neutralized grounded-source UC 734
selected units gave NF of 2% to 3 db and
gain figures of 10 to 18 db. These ampli-
fiers are a marvelous thing for weak signal
432 MHz reception. It takes a very good
parametric amplifier with its tricky adjust-
ments and high cost to do any better, Need-
less to say, these tests were time consuming

since each change of transistors always
seemed to require a little readjustment to
arrive at best gain and NF. Usually best
NF occurred at 3 to 5 mA drain current
with a 9-volt battery supply. The source
bias voltage should be higher for 12 or 15-
volt supplies, but probably at these same
current values, since FET units are quite
a bit like tetrode tubes.

In conclusion, the Motorola MPF 102
units are not very good at 432 MHz since
this is too high a frequency for these gen-
eral purpose rf and if transistors. They
seem to be readily available at the larger
Motorola dealer outlets at present for 90¢
to $1 in small quantities. The Texas Instru-
ment TIS34’s are fine at 432 MHz but at
the time of these tests, are difficult to find
at TI outlets (priced about $1.10 each).
The Union Carbide UC 734 units, if select-
ed, are real fine transistors for 432 MHz.
These little gems are replacing all other
transistors in my converters since they are
far better than the best bipolar transistors
that Tve been able to obtain. At the time
of these tests single UC 734’s were $1.10
and about 75¢ in quantities of 100 and in
very good supply. The poor ones at 432 MHz
were all less than 2 db NF at 144 MHz,
50 none were wasted!

... WBAJF
*The specifications for Iess, Ipss and gm are relazed

slightly; capacitance and [frequency 8pecs are the
same as for the 2N4416. ed.

— with a MATERIAL DIFFERENCE!

Use, is one of the most dependable
testimonials of endorsement, and Telrex
products are in use in 139 Lands

*‘Beamed-Power”’ANTENNAS, “BALUNS"

I. V. KITS and ROTATOR SYSTEMS!

Most Technically-Perfected, Finest Communication
Arrays in the World! Precision-Tuned-Matched
and “Balun” Fed for “Balanced-Pattern™ to assure
~ “TOP-MAN-ON-THE-FREQUENCY"’ Results

Enjoy World renown TELREX performance,

value and durability! Send for PL68 tech. data
and pricing catalog, describing -professionally

engineered communication antenna systems,
rotator-selsyn-indicator-systems, “Baluns”, LV,

Kits, Towers, “Mono-Pole”, “Big-Berthas”’, ac-

cessorles, etc. ete. =
Communication
Engineering

l re Laboratories

ASBURY PARK, NEW JERSEY 07712, U.S.A.

SINCE 1521
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NEW HEATHKIT HW-100
5-BAND SSB-CW TRANSCEIVER

You asked for it . a multi-band version of the
Heathkit “single-banders™ . . . low-cost SSB operation
on 10 or 15 meters . . . an SSB transceiver equal or
superior to many assembled rigs, but at much lower
cost. That’s the HW-100.

How did Heath do it? We expanded on the “‘single-
bander” design . . . borrowed from the heritage of
the famous SB-101 . . . took a look at the competition
. . . and produced the most SSB equipment you can
get for the money.

Check the features and the specifications:

e Solid-state (FET) VFO e 80-10 meter coverage e
Switch selected upper or lower sideband or CW e 180
watts input PEP SSB — 170 watts input CW e Crystal
filter e Full coverage on all bands with 500 kHz per
band segment e Smooth vernier control of frequency
with patented Harmonic Drivet™ dial mechanism e
Built-in 100 kHz calibrator e Separate offset CW
carrier crystal ¢ TALC e Quiet, enclosed relays e
Fixed or mobile operation with HP-23 or HP-13 power
supplies e Easy assembly with circuit boards and
wiring harness

Kit HW-100, 18 Ibs., no money dn., $22 mo.. . .. ... $240.00
Kit HP-13, DC power supply, 7Ibs..,$7 mo........... $64.95
Kit HP-23, AC power supply, 19 Ibs., 385 mo.......... $49.95
Kit SB-600, 8 ohm speaker, 61Ibs....................518.95

HW-100 SPECIFICATIONS — RECEIVER. Sensitivity: Less than .5 micro-
volt for 10 dB signal-plus-noise to noise ratic for S58 operation. Selec~
tivity: 2.1 kHz minimum at 6 dB down, 7 kHz maximum at 0 dB down
(3.395 MHz filter). Input: Low impedance for unbalanced coaxial inpul.
Output impedance: B & speaker, and high impedance headphone.
Power output: 2 watts with less than 109, distortion. Spurious response:
Image ond IF rejection better than 50 dB.

FREE '69
CATALOG

Describes these and
over 300 other Heath-

by building them your-
self. Use coupon and
send for your FREE

Address.

HEATH COMPANY, Dept. 11-9
Benton Harbor, Michigan 49022
In Canada, Daystrom Ltd.

1 Enclosed is §

TRANSMITTER. DC Power input: 55B: 180 walt P.EP. (normal voice:
continuous duty cycle). CW: (Al emission) 170 waits (509, duty cycle).
RF Power output: 100 watts on 80 through 15 mefers; 80 watls on 10
meters (50 2 nonreactive load). Output impedance: 50 Q2 fo 75 £ with
less then 2:1 SWR. Oscillator feedthrough or mixer products: 55 dB
below rated output. Harmonic radiation: 45 dB below rofed output.
Transmit-receive operation: 55B: PTT or VOX. CW: Provided by
operating YOX frem a keyed tone, using grid-block keying. CW Side-
tone: Internclly switched to specker or headphone, in CW mode. Ap-
proximately 1000 Hz tone. Microphone input: High impedonce with o
roting of —45 to —55 dB. Carrier suppression: 45 dB down from single-
tone output. Unwanted sideband suppression: 45 d8 down from single-
tone output at 1000 Hz reference. Third order distortion: 30 dB down
from two-fone oulput. RF Compression (TALC): 10 dB or grecter ot
.1 ma final grid current. GENERAL. Frequency coverage: 3.5 to 4.0;
7.0 to 7.3; 14.0 to 14.5; 21.0 to 21.5; 28.0 to 28.5; 28.5 to 29.0; 29.0 to
29.5; 29.5 to 30.0 (megoheriz). Frequency stability: Less than 100 hertz
per hour ofter 30 minutes warmup from normal ambient conditions. Less
than 100 Hz for =109 line volioge variations. Modes of operation:
Selectoble upper or lower sideband (suppressed carrier} and CW. Dial
calibration: 5 kHz. Calibration: 100 kHz crystal. Audio frequency
response: 350 to 2450 Hz. Front panel controls: Main funing dial.
Driver tuning and Preselector. Final tuning. Final loading. Mic and CW
Level control. Mode switch. Band switch. Funclion switch. Meler switch.
RF Gain control. Audio Gain control. Side controls: Meter Zero control;
Bias; VOX Sensitivity; VOX Delay; ANTI-TRIP. Internal contrels: Carrier
null; neutralizing. Tube complement: QA2 Regulator (150 V); 6AUS
RF amplifier; 6AU6 1st receiver mixer; 6AUE Isolation amplifier; 6AU6
1st IF amplifier; 6AU6 2nd IF amplifier; 8BNB Product detector and AVC;
6AUS VFO Amp.; 6CB6 2nd transmitter mixer; 6CL& Driver; 6EA8 Speech
Amplifier ond cathode follower; 6EAB 1si transmitter mixer; 6EAB 2nd
receiver mixer and relay amplifier; 6EA8 CW sidetone oscillator and
amplifier; 6GWE Audio amplifier and oudio output; 12AT7 Heterodyne
oscillator ond caothode follower; 12AT7 VOX omplifier and celibrator
oscillator; 12AU7 Sidebond oscillator; 4146 Final amplifiers (2]. Diode
complement: § Germanium Diodes: Balanced moduloter, RF sampling,
and crystol calibrator harmonic generator; 9 Silicon Diodes: ALC reclifiers,
anti-trip rectifiers, ond DC blocking; 1 Zener Diode: cathode bics. Tran-
sistors: MPS105 FET-VFO; 2MN3393 — Voltage reguiator. Rear apron
connections: CW Key jack; 8 2 output; ALC input; Power and accessory
plug; RF output; Antenna; Spare. Power requirements: 700 fo 850 volts
at 250 ma with L% maximum ripple; 300 volts at 150 ma with .059; maxi-
mum ripple; —115 volts af 10 ma with .59 maoximum ripple; 12 volts
AC/DC at 4.76 amps. Cabinet dimensions: 14-13/16" W. x 6-5/16" H.
x13-3/8" D.

Please send model (s).
[ Please send FREE Heathkit Catalog.

J Please send Credit Application.

(Please Print)

State___ Zip.

Ehny? Cny.

"~ Prices & specificz:tians subject to change without notice.

_____ e e e
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Quick Converters

Recently T wanted to listen in on two me-
ter activity, preparatory to going mobile. In
order to do this I needed a converter to use
with one of my station receivers. Naturally,
I wanted it in a hurry and at minimum cost.
A review of the ham magazines and hand-
books disclosed several designs for good
lcoking converters but any of them would
have required mail order parts and consid-
erable construction time. My next move, of
course, was to open a catalog and price the
commercially-made gear. The fine print asso-
ciated with most of them said, “Specify
if Frequency”, indicating that they might
not be on the dealer’s shelf but made to or-
der. So I asked myself, “How can I get one
now?”

After thinking about this one for a while I
realized that the front end or tuner in every
TV set is essentially a converter. I immediate-
ly began to disassemble an old TV set that
I had been saving for parts salvage and I
found a very promising tuner. Incidentally, a
few weeks later I made a trip to my friendly
TV dealer to see what the “market” might
have to offer other hams. I learned that
used TV sets, in whole or in part, can some-
times be had for the asking. In fact, T came
away with a twin to my first tuner.

As soon as I had scrounged the first tuner
I did some research into the industry stand-
ards for TV channels and the associated re-
cziver design. I learnad that TV broadcast

This is the way the tuner looked as it was re-

moved from the TV set. It covered 16 channels,

VHF and UHF.
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George P. Schleicher WONLT
1535 Dartmouth Lane
Deerfield, Iil. 60015

The circuit deck as it appeared before the re-
moval of the fine tuning assembly, power wires,
and the 300 ohm input jack.

channels are assigned in four segments of
the radio spectrum that lie between 54 and
890 MHz. Each channel occupies a total
bandwidth of 68 MHz. The picture carrier is
1.25 MHz above the lower band edge and
the sound carrier is 4.5 MHz above the pic-
ture carrier (0.25 MHz below the upper .
band limit). The current practice in the in-
dustry is to arrange the TV set tuner to con-
vert the incoming TV signal to the receiver’s
nominal if. frequency of 41 MHz. (A few
tuners may still .be found that have an if
at 21.5 MHz.) This is accomplished by op-
erating the local oscillator 41 MHz above
the upper band edge. The following rela-
tions exist? -~

Channel Occupied Picture Sound Tuner
number r.f. band Carrier Carrier Local osc.
2 54- 60 MHz 55.25 59.75 101
3 60~ 66 MHz 61.25 65.75 107
4 66- 72 MHz  87.25 qLi95 113
5 T6- 82 MHz TT.25 81.75 123
6 82- 88 MHz 83.25 87.75 129
Ttol3 174-216 MHz ] L 221-2574
14 to 83  470-890 MHz * * 517-931%
(UHF)

*The carriers have the same relative positions in each
of the channels.
T At infervals of 6 MHz.

The frequency of a signal at the output of
a tuner or converter is equal to the difference
between the frequency of that signal and the
frequency of the local oscillator. (The sum
of the two could be used but that would
usually result in an inconveniently high fre-

73 MAGAZINE



quency for use in receivers). Note that with
the local oscillator above the incoming sig-
nal, the output of the tuner is inverted. That
is, with two signals coming into the tuner,
the one at the higher frequency will be trans-
lated to the lower of the two frequencies at
the tuner output. At the tuner output, each
TV channel will occupy a 6 MHz band ex-
tending from 41 to 47 MHz; The picture car-
rier will be at 45.75 MHz and the sound
carrier will be at 41.25 MHz. Other signals
may also be present as most tuners have a
bandwidth of at least 8 MHz; both adjacent-
channel and image signals will be present.
Two other points are significant: The if
transformer(s) in tuners are designed as
broadband devices and will remain so even
though you attempt to peak the primary
and secondary windings at the same fre-
quency. Most tuners make no attempt to
amplify incoming rf signals in the UHF
band, utilizing from one to three tuned cir-
cuits as a bandpass filter between the an-
tenna and the mixer.

The rf coils are shown cemented to the chassis.

One of the original channel tuning strips is

shown for comparison.

Designing the converter

Two decisions that will have to be made
regarding the converter involve the amateur
band that you want it to accept and the fre-
quency range that you want that band to
have at the converter’s output. Operating
convenience will be greatest if the output fre-
quency bears some direct relationship to that
of the band on which the converter is used,
for example: :
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Qutwardly the tuner/converter
little change in its interim state.

only a

shows

Amateur Bandwidth Convenient converter
Band 0.45 MHz outputs
21.-21.45 MHz X.00-X.45 MHz (X —
0.70 MHz any whole no.)
28,-29.7 MHz 8.0-9.7 MHz, 18.0-19.7
4.0 MHz MHz
50.-54. MHz 10.0-14.0 MHz, 20.0-24.0
4.0 MHz MH:
144-148 MHz 4.-8. MHz, 14.-18. MHz,
5.0 MHz 44-48 MHz*
220-225 MHz 10-15 MHz, 20-25 MHz,
30.0 MHz 40-45 MHz*.
420-450 MHz See text.

*If your receiver will tune over this range you will not
have to modify the i.f. transformers before use.

The converter output frequency should be
chosen to fall within the tuning range of
your receiver, should be covered without
switching bands, and preferably without tun-
ing the receiver across any strong local sta-
tions. The outputs listed above assume that
you will use a fixed local oscillator in the con-
verter. If a variable local oscillator is used,
you might want to considéf~-a conventional
if frequency such as 10.7 MHz, for which
commercially-made transformers are avail-
able, or 45 MHz, and use the sound if
transformer-from the TV set. If you plan to
use the converter between 420 and 450 MHz
then vou can cover the band in segments by
employing a fixed local oscillator-and a broad-
band if or you can make the local oscillator
tunable across the entire band and use either
a broad or a narrow if system at any conven-
ient frequency.

As indicated above, you will have a choice
of using either a fixed or a variable local os-
cillator; you may also elect to use either a
narrow or a wideband if system. Your deci-
sion will depend on the band you want to
cover, the tuner that you are converting, and
your station receiver. Several combinations
are possible. T won’t attempt to describe them
all; it will be more helpful if I show how I
made my decisions.
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The two meter conversion

My objective was to build a converter to
receive the range of frequencies from 144 to
148 MHz. One of my station receivers (an
ancient S5-36) would tune from 27 to 144
MHz in three bands. I studied the tuner that
I wanted to convert. I found that it em-
ployed a 6BQTA cascode rf amplifier and
a 654 local oscillator, both of which fed a
1N82 crystal mixer. The mixer was followed
by a second 6BQ7A if amplifier which also
used a cascode circuit. A 654 was used to
stabilize the plate voltage supply to the local
oscillator. Taken all together it made an ex-
cellent line up for use as a converter.

After studying the tuner’s construction and
its schematic diagram 1 decided on the fol-
lowing course of action: I would retune the
if transformers higher in frequency by 2
MHz (from 41-47 MHz to 43-49 MHz) and
I would use a fixed local oscillator working
at 100 MHz. This would result in the two
meter band being converted downward by
an even 100 MHz and the frequencies com-
ing into the receiver would be directly re-
lated to their position in the band. For ex-
ample, 144.5 MHz would become 44.5 MHz,
147.3 would become 47.3, etc. It was at this
time that I decided to eliminate the existing
fine-tuning mechanism, change the input
from a 300-ohm balanced to a 50-ohm un-
balanced configuration and jo use 300-ohm
twinlead to connect the converter to the
tunable receiver. I noted (for future refer-
ence) that this particular tuner provided no
amplification on the UHF bands. 1 also dis-
covered that normally active overtone crys-
tals would oscillate if connected in place of
the local oscillator coil.

It was less than an evening’s work to dis-

assemble the circuit deck and the coil turret
to the extent necessary. My plan was to get
filament and plate power from the tunable
receiver. This was done by making up a
cord and plug to match an octal socket that
was provided on the receiver for the connec-
tion of external power. 1 discovered an idle
contact on the socket and found that it could
be used to make the receiver's age voltage
available to the converter. 1 suggest that if
you do not do the same thing, you may want
to provide some sort of bias voltage for the
converter. Most of them require a bias volt-
age of from —1 to —3 volts; it is usually
supplied by the TV set’s age system.

I also removed the assemblies of fingers
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The rf mixer and oscillator coils are shown
supported by their leads near the tube socket.
The mixer diode is visible through a hole in the
chassis.

that made contact with the channel strips in
the turret. I found that one of them had to
be left in place, however, because the mount
for the mixer diode was an integral part of it.

In the second. evening I wes able to re-
place the 1f coils so as to put the converter
on two meters. The first operation was to
remove the local oscillator coil from the
tuning strip for channel #2. It normally
works at 101 MHz and so it could be used
without change. The tuning slug in the coil
will easily change the frequency of the cir-
cuit by the required amount. Next I re-
moved thé 7f coils from the tuning strip for
channel #7 (174-180 MHz); they were
soldered in place and adjusted to resonate in
the two meter band. A grid-dipper was a
big help in that work. Positioning the coils
the way that they are shown permits them
to be adjusted with a tuning tool inserted in
the normal way from the top of the chassis.
The final step was the connection of the in-
put and output leads and the connection of
the converter to the receiver. The rf coils
peaked rather broadly, of course, but I was
pleased to find that I had a working con-
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verter that had a noise figure in the range of
6 to 7 db and a voltage gain of over 90.
During the several weeks of operation that
followed, my only criticism of the converter
was that the local oscillator frequency was
affected by mechanical vibration and that
the whole assembly lacked the finished ap-
pearance of commercially-made equipment,

Gilding the lily

As indicated above, I originally went into
this project with the idea that I was build-
ing a temporary piece of apparatus. The
initial results convinced me that with a little
more work I could have a converter that
would be a permanent asset to my station.
1 considered such improvements as a crystal
oscillator and 7f coils made from commer-
cially-built inductor stock. A crystal at 33.33
or 50.00 MHz could easily be obtained but
I was concerned about having to filter out all
but the 100 MHz harmonic from the mixer
if 1 was to avoid spurious responses in the
receiver. 1 also decided against high Q
inductors as they might result in too narrow
a bandwidth to cover the entire two meter

band.

The

fimished tuner/converter presents a fairly
respectable appearence. What was formerly the
rear has become the “business end.” .
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MONOBEAMS
FOR

MORE

DX PUNCH

Cush Croft Monobeams combine superior electrical and
mechanical features with the best quality materials
ond workmanship. :
A28-3 10 meter, 3 element, boom
A28-4 10 meter, 4 element, boom
A21-3 15 meter, 3 element, boom
A21-4 15 meter, 4 element, boom
Al4-2 20 meter, 2 element, boom
A14-3 20 meter, 3 element, boom

THE BIG WHEEL
HORIZONTALLY POLARIZED
360° GAIN ANTENNA
2 Meter #ABW-144
2 Bay Stacking Kit
B 4 Bay Stacking Kit

VHF-UHF COLINEAR ARRAYS
Lightweight High Gain Antenna Systems
CL-116 2  meter, 18 element
CL-216 1Va meter, 16 element
CL-416 % meter, 16 element
32 & 64 Element Stacking Kits Available

MOBILE/FIXED SQUALO

Squalo is a full half wave, hori-
zontally polarized, omni-directional
antenna,

ASQ-2 2 meter, 10" square $ 9.95
ASQ-22 2 meter stacked 16.95
ASQ-6 & meter, 30” square 13.95

VHF/UHF
- YAGIS

Combine all-out performance
with optimum size for ease of
ussembly and mounting at your
site. They can be me\mtad ver-
tically, horizontally, in pairs, or

Al44-11
Al44.7
A220-11

meter 11 element
meter 7 element
meter 11 element
meter 11 element
meter, Multi polarized
© meter 3 element
meter .5 element
meter. 6 element
meter 10 element
meter 10 element

A26-9
6-10-15-20 Meter

“HAM STIK”
Adjustable Dipole
o with
\_/‘/ Universal Mount
e Ideal For Small Lots,

o Apartments, Vacationin
— $23.50na- .

FREE LITERATURE

Us 621 HAYWARD STREET
(R MANCHESTER, N.H. 03103
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My final decision was to use the rf coils
from a channel tuning strip for channel #6.
These coils, together with the local os-
cillator coil, were cemented directly to the
chassis to improve the converters frequency
stability. The coils were brought to reso-
nance by removing several turns from each
one. I found this to be easier than using the
coils for channel #7, as described earlier.
The flexible contact fingers were broken off
their supports ‘and the coil leads soldered
directly to the rivets that had secured the
fingers. A type “N” coaxial connector was
mounted on the chassis to function as an
antenna input jack. One of the FM band re-
jection filters, previously removed from the
300-ohm antenna input circuit, was con-
nected between the input jack and the an-
tenna winding on the rf input coil. I also
changed the 43 MHz output lead to coax,
terminating it in a plug that would mate
with the antenna terminals on my receiver.

The original power leads had been con-
nected to an exposed terminal strip on the
top of the chassis. I removed the terminal
strip and ran a four conductor cable into the
chassis through a rubber grommet. The free
end of the cable was terminated in an octal
plug that was arranged to mate with the
“external power” socket on the back of the
receiver, picking up heater, plate and agc
voltages. 1 recommend my approach to any-
one who wants a converter in a hurry or
would like the pleasure of building some-
thing worth while out of practically nothing.
My cash outlay was exactly-zero, since all
of the required cables, plugs, etc. that were
not a part of the original tuner came out of
my junk box.

I find that there is a pretty fair amount
of activity on two meters around Chicago
right now, but I wonder what the gang are
doing up on 420 MHz. Lets see now; I still
have that second tuner . . . . WONLT
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TRANSISTOR CIRCUITS

If you've been looking for
a transistor circuit to do a
special job, chances are there
is a circuit in this book that
will give you a head start.
It covers circuits for audio,
receivers, transmitfers and
test equipment, $1

= VHF ANTENNAS
13 USEFUL 73 USEFUL f! ANTENNA
|

This handbook by K5JKX is VHFHANEBOOK

INDEX TO SURPLUS

Do you have a piece of sur- (BRI}

plus equipment that you want
te convert but can't find an
article? If so, this is the book
you need. It lists all of the
surplus articles and conver-
sions in popular electronic
and amateur magazines from

1945 o 1966. $1.50

PARAMETRIC AMPLIFIERS

For the ham who wants to
work DX on the bands above
432 MHz, there is nothing
that can beat the gain and
noise figure of a paramp.
This book shows you how they
work and how to build and

use them. Lavishly illustrated } Jim Fisk WIDTY
with photographs and draw- | .=

TRANSISTOR CIRC

SURPLUS understand book K8LFl ex-

PARAMETRIC

73 BOOKS

‘4  a complete collection of in-
‘ formation about VHF and
UHF antennas, with design
hints, construction and
theory. If you've beem won-
dering what array you need,
this book will giver you
snough background to make
the right decision. $3

SIMPLIFIED MATH

Does math scare you? It
shouldn't in this easy-to-

S " s .

Por Tha Hansihack

plains the simple exponent-
ial system of arithmetic, sim-
ple formulas, logarithms, and
their application to the ham
shack. 50¢

HAM TELEVISION
The Amateur Television An- —R/

AMPLIFIERS thology is a collection of the EMPERIMENTER
technical and construction ar- | ymoer  1982-84
ticles from the ATV Experi- | .- seat

menter, edited by WOKYQ. o
If you're interested-in ATV, o
this is the book for you. I+ Wfkrj 5

covers the gamut from the L‘uﬂsmwm
simple. to the complex in

; = amateur television equip- SR
s isEs =ty $3
A CW by W6SFM explains code an;hhow

More and more hams are
joining the RTTY crowd every
day. This 112-page book
gives you all the basics and
tells you what you need to
know to get started and get
on the air. Written by W2-
NSD and W4RWM. $3

—Transistor Circuits ... $1.00
—Index to Surplus ... $1.50
—Parametric Amplifiers _.._.._$3.00
—Ham RTTY ... .......$3.00

—YHF Antennas ...
—Simplified Math .

—ATY Anthology .. $3.00
AEWERT M e e $ .50
—Military TV $1.00

—Cumulative Index ... $ .25
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to learn it. 50c

MILITARY SURPLUS TV EQUIPMENT
by WAWKM is a necessity to the sur-
plus-scrounging ATV addict. $1

CUMULATIVE INDEX lists all the ar-
ticles in 73 up through December 1966. 25¢
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So You Think You're

on Frequency

In at least one area of the United States
a quiet war was recently waged by two
separate and very active amateur groups.
One of these groups is a two-meter RACES
net operating on 146.84 MHz AM; the other
is an FM channel in 146.82 MHz. The mal-
content stemmed from the fact that individ-
uals of both groups had frequently found
themselves transmitting simultaneously on a
single frequency. Not unnaturally, each per-
son thought the other had drifted off his
original frequency.

The AM net operator, just to bz on the
safe side, double-checks his ecrystal and
verifies that he has the correct one inserted.
He wants to lean over backward to be fair.
He cursorily checks his transmitter stages to
make sure all are properly functioning.
Everything checks out. His crystal is plainly
marked 146.84 (or some integral multiple
thereof). He wonders why those FM opera-
tors don’t realize their frequency errors. And
the wonder eventually turns into a smoulder-
ing suspicion that perhaps the FM hams
who purport to operate on 146.82 are de-
liberately interfering with the net. A strong
accusation, but still . . .

The FM’er is crystal-controlled on 146.82
MHz. At least once each week he must suffer
through the erratic squelching, garbled
voices, and foreign carriers that stagger
across his sacred channel as the AM hams
check into their .84 net. He watches his
bobbing, frenzied discriminator from time to
time during check-in and cringes when he
thinks of how much spectrum those stations
consume, taken collectively. With disdain
that nearly always turns to hot agitation, he
notes that those net check-in stations may
transmit anywhere bestween 146.81 and
146.87 MHz. But from experience, he knows
that each check-in station—if challenged—
will take an oath to being on 146.84. The
FM’er has tried to explain the telling honesty
of his discriminator meter to the AM sta-
tions in the past, but he’s long since given it
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Ken W. Sessions, Jr.
4861 Ramona Place
Ontario, California 91762

up as hopeless. The AM net operator is
crystaled on—and everyone knows ecrystals
don’t liel

So this is the biggest point of contention:
To the net operator, 146.84 is whatever the
signal is when the crystal is cut for .84 op-
eration. To the FM station, 146.82 is wher-
ever the signal is when the discriminator
meter reads zero. The very honest fact is
that the FM’er knows something the AM net
check-in station probably doesnt: A crystal
is NOT an absolute frequency-determining
device.

The FM’er’s crystal probably cost him
around seven dollars; it was specially ground
for the circuit in which it is used. The crystal
manufacturer calculated circuit capacitance
and other factors based on this individual
circuit information to make sure the crystal
would put the operator squarely on his “chan-
nel.” Conversely, the AM station’s crystal was
probably cut without regard to the peculiar
circuit parameters of his individual oscilla-
tor. As likely as not, his was originally a
military crystal intended for-~use in an os-
cillator with a load capacitance of 32 pF.
Or perhaps a commercial crystal intended
for use in a 20 pF circuit.

Most amateurs aren’t even aware of the
differences. Most of us don’t even know what
type of oscillator our transmitters are using,
let alone the load capacitance of the crystal
circuit.

Whether~or not the FM stations were at
fault or the RACES net check-in stations
were operating off frequency is really im-
material. What is important is the fact that a
crystal is not an absolute frequency-determin-
ing device. This may come as something of
a shock to bandedge operators who've been
thinking they were safely operating all these
vears because they were crystal-controlled.
There are a number of hams who say nasty
things about crystal companies after they've
been cited for off-frequency operation. But
the crystal outfits aren’t to blame. If there is
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blame to be placed, it must rest at least
partially with the amateur himself.

The frequency stability and electrical be-
havior of a crystal may be considerably
altered when the crystal is used in a circuit
other than that for which it was intended.
So what about all those FT-243’s, you ask?
What, indeed; theyre no exception! It is the
responsibility of the amateur to know his
own frequency—and that means knowing
something about the crystal he's using as
well as the oscillator circuit.

Have vou ever listened to an active net
with a selective receiver? If so, you've prob-
ably wondered how so many close-tolerance
crystals could be on so many different fre-
quencies. Again, as likely as not, the fault
may lie not so much with the crystal as with
the circuit. Some oscillator circuits “pull”
crystals to such an extent that the actual
operating frequency may be as much as 20
kHz off the intended transmitting spot.

The crystal

In many ways a good crystal is like a poor
hi-fi speaker. They are both transducers, for
instance, that have the capability of con-
verting electrical energy into mechanical
energy (and vice versa). Both have resonant
frequencies where they will react more free-
ly to the induced energy. A poorly designed
speaker will react violently to input signals
near the resonant frequency, and will tend
to “boom” as the signals approach this
resonance. A well-designed crystal yields a
reaction that is similar in many respects.
As the induced ac voltage across the crystal
approaches resonance, the quartz element be-

comes very stable and will tend to exhibit a.

high degree of activity.

For communications applications, there are
two common types of crystals in general use.
One is the plated type, the other is pressure-
mounted. In general, the plated type is su-
perior, but both have the ability to maintain
a very high degree of accuracy on their es-
tablished frequencies.

This is not to say that crystals can’t be
wrong, themselves. They can—and very often
are! But a good crystal of the plated type,
furnished by a quality-conscious manufac-
turer (such as Sentry or International) will
very likely be right. Crystals that go wrong
are usually the pressure-mounted types—the
FT-243's that depend on stored energy from
a mechanical spring to hold them in position.
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The surplus FT-243 crystals are very vulner-
able to frequency change because of the
possibility of positional shift between the
crystal blank and the pressure electrodes, and
because of gradual—perhaps even impercepti-
ble—pressure changes.

But even if surplus pressure-mounted crys-
tals were perfectly error-free, the problem of
off-frequency nets would still exist.

Oscillator parameters

The two prime determinants of actual
oscillating frequency are crystal current
(drive level) and oscillator load capacitance.
If you order a crystal when youre not sure
of these factors, you will have no way of
knowing how far off frequency youre going
to be.

The most universally used value for oscil-
lator load capacitance seems to be 32 pF;
most first-rate crystal companies supply crys-
tals to this value when the load capacitance
is not specified by the buyer. But the 32 pF
value is by no means restrictive; a large
number of equipment manufacturers design
oscillator circuits with widely varying capac-
itance requirements. )

Most commercial and military two-way
radios are designed with a variable capacitor
in the crystal circuit so the crystal can be
“bent” to frequency once it has been in-
stalled in the oscillator eciveuit. This seem-
ingly important feature, for some unknown
reason, is not usually included in amateur
transmitters. e

The table below shows the actual operat-
ing frequencies of a crystal cut for use in a
32 pF cireuit of a parallel-resonant oscillator.
The first column shows the actual design
frequency (which is the end frequency when
the crystal is used in the proper circuit).
Note how the frequency drops as the load
capacitance-increases. The last column shows
the resultant frequency of the crystal when
used in a series-resonant circuit. (Although
admittedly not particularly common, series-
resonant circuits do appear in amateur trans-
mitters from time to time. The old Black
Widow line of VHF transceivers and Robert
Dollar units used circuits of this type. At 50
MHz, the Black Widow operator was always
about 10 kHz below the rest of the gang.

It should be noted that series-resonant cir-
cuits are not necessarily inferior to parallel-
resonant types; the important point is that
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their requirements are different. In a series-
resonant oscillator, the crystal is in series
with a resistance. The crystal appears resis-
tive, and load capacitance is no longer a de-
termining factor with respect to frequency of
operation. But unless the crystal is ordered
specifically for a series cirecuit, the user will
probably find himself considerably lower in
frequency than helll want to be.

In parallel resonance, the crystal is placed
in series with a capacitance, so it appears as
an inductive element to the external circuit.
Any change in circuit reactance will affect
the frequency of oscillation. This mode is of
characteristically hig impsdance and the
resulting frequency is higher than that of th=
series-resonant crystal. The frequency of the
crystal may be lowered by increasing the
series capacitance or raised by decreasing it.

What can you do?

While I was preparing this article, I wrote
to Sentry to obtain permission to use somsz
of the information contained in the technical
section of its 1968 catalog. In answering my
letter, Mr. George Beyers, president of Sentry
Manufacturing Company, said that his com-
pany is anxious to supply on-frequency crys-
tals as most amateurs are to receive them. He
said his company would be happy to corre-
late the frequency of a crystal circuit if
enough information were made available in
each case. So that provides you with at least
one way to be certain of your frequency: if
vou want to operate on a specific frequency
and you haven't ordered vour crystal vyet,
you're in good shape. Determine the funda-
mental crystal frequency range, the desired
operating frequency, then make a copy (even

a sketch will do) of your oscillator schematic. -

Send the information to Sentry and wait for
vour crystal to be returned by mail. You
can rest assured it will be exactly on fre-
quency.

If you have no frequency-measuring
equipment, but a known-to-be accurate sig-
nal is available, you can vary your existing
crystal capacitance until you zero-beat the
known signal. This is a particularly useful

solution for a group of amateurs who partici-
pate in net activities. Netting several stations
to a given frequency is a project that re-
quires very little time, but one which is
particularly rewarding for those who must
monitor the net with narrow-bandwidth re-
ceivers. Adjacent-frequency stations will also
be appreciative, you can be sure. These op-
erators may position themselves far enough
away from a net that the two concurrent op-
erations could easily be accomplished. But
the off-frequency check-ins always seem to
find their mark; and the result is the same as
it was in the case of the FM channel versus
the RACES group: hard feelings and unnec-
essary animosity.

Varying the crystal capacitance to a fre-
quency adjustment may be accomplished by
replacing the load capacitor (between one
side of the crystal and ground) with a trim-
mer. The original capacitor value should fall
approximately in the center of the trimmer’s
vange. In some oscillator circuits, the fixed
capacitor that must be replaced is across the
crystal itself. The proper capacitor won't be
hard to find, in any case. A little experimenta-
tion should yield fruitful results.

Measured Crystal Frequency at kHz ai:

32 pF 15 pF 40 pF 100 pF Series
Load Load Load Load Resonant
1000 1000.125 999.975 999915 999.865
3000 3000.625 2999.880 2999.565 2999.315
5000 5001.325 4999.730 4999.020 4998.225
7000 7002.225 6999.525 6998.250 6997.250
9000 9002.835 8999.400 8997800 8996.500
13500 13503.800 13499.270 [3497.250 13495.750
Copyright 1967 by Sentry Manufacturing Co., Re-

printed by permission.
L

An objective observer viewing the cold
war that brewed between the two closely
spaced net activities on 146.82 -and 186.84
MHz might smile with grim amusement. But
to those participants, the problem was real
and serious. Fortunately, the frequency-net-
ting solution is simple and easy to effect.
It’s really a wonder someone hasn’t thought
of it beforel . . . K6MVH
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Farallel-1" Network Design

ct cl
C(———)H
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R :E c2
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Fig. 1. The Parallel- T Network.

The Parallel-T network (Fig. 1) is a little-
known RC circuit which produced infinite
rejection of one specific frequency provided
that resistance and capacitance values in it
are properly chosen. This rejection property
makes the network wvaluable for use as a
lightweight low-current power-supply filter,
for removing unwanted single-tone signals
from amplifiers, and for use in feedback
networks to produce oscillators and selec-
tive amplifiers.

Values of R1, R2, Cl, and C2 are all
inter-related, and will determine both the
frequency of infinite rejection (f), and the
sharpness of the rejection notch. Most pub-
lished data on the Parallel-T treats only
the case where R2 is twice the value of
R1, and C2 is twice CI, but in actuality
any set of relationships which will satisfy
the following three equations at the same
time will function as a Parallel-T:

1/wCl = KR2; 2R1 = K2R2; and 2/C2w
= R2/K.

(In these equations, K is a constant which
determines the proportions of R1 to R2 and
C'I to C2, and w is equal to 2+f. If £ is
in cps, R1 must be in megohms if C is to
be measured in microfarads).

The algebraically inclined can solve these
equations to learn that the most-published
version of the Parallel-T is that for a K of
1. However, if K = V2, or 1.414, so that R1
and R2 are equal, the slope of the sides
of the rejection notch will be steeper. Ver-
sions published for use as audio notch filters
consequently are usually based on a K of
1.414.

The accompanying nomogram can be used
to solve the Parallel-T equations for any
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desired values of K and f, to an accuracy
of better than 2 percent. The result is a
product, R2C1, which in turn determines
the values of all components. Either R2 or
Cl may be chosen to be any desired value,
and divided into the product to learn the
value of the other. The table in the nomo-
gram gives values of Rl in relation to R2,
and C2 in relation to CI1, for all listed
values of K.

For instance, to determine proper com-
ponent values for a ParallelT to operate
at 1000 Hz, with a K of 1.414, and a
value of 10,000 ohms for R2, first draw a
straight line on the nomogram to pass through
1000 Hz and K = V2. Either the 1 or the
10 on the f scale could be used, but the
1 mark (together with the “X 10”7 K scale)
will give greater accuracy. This line passes
through 1.10 on the R2C1 scale. To locate
the decimal point properly, note that the
frequency-scale units were “Hz X 1007 (the
added X10 multiplier was obtained by using
the “X 10” K scale). Reference to the

R2CI T
10T LS
Al 19
8T SCALE UNITS S +8
R2CI JEST
T T [ s x V0 [pHzx100 T7
[ xpF x 1 [kHzxiO |
el CoxyFxrio | khe le
. xpF x 100 | Hzx100 K_V2 3
. xpF xI000 | Hzxi0 | 3
o xpF x 10k Hz 3
5 F 5
AR EREE 3
172_|Re/B [ci/2 E
I/VZ |Res4 | CI 1
4 1 I L ] 3
7z | Re |G 1
/7 2 _[zre[Ea H
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PAR.:.LLEL. FEEDBACK

NETWORK

f OF PARALLEL T

B=8%

s=sanf

FREQUENCY, f FREQUENCY, f

WITHOUT PARALLEL T WITH PARALLFEL T
AMP GAIN = 100 AMP GAIN=I1CQ
Fig. 2. A parallel.T in series with the jeedback
network of a degenerative amplifier,

chart shows that in this case, R2C1 is in
ohms x microfarads x 100 so the true value
is 110 ohms x microfarads.

Next, divide the R2 value of 10,000 ohms
into the R2C1 product of 110 to determine
the value of Cl. In this case, it is 0.011
mfd for C1 (in practice, one 0.01-mfd and
one 0.001-mfd unit would be connected in
parallel to make up the total value). The

table shows that with a K of V2, R1 equals
R2 and would be 10,000 ohms also. C2
equals four times C1, or 0.044 mfd.

The actual choice of K and Rl is based
on several considerations, which wvary de-
pending upon the purpose to which the com-
pleted network will be put.

For use as a power-supply filter with the

rejecton notch placed on the predominant .

ripple frequency, the important considera-
tions are to keep the total series resistance
(twice the value of R2) at a minimum
and at the same time to minimize the capac-
itance requirements. These considerations
are contradictory. A K of 1.414 will mini-
mize the value of R2, but a value of 1 for K
will minimize the total capacitance require-
ments. In addition, for any specified fre-
quency and K, choice of a low value for R2
will require high values of capacitance and
vice versa. The resulting compromise must be
made on the basis of the current to be drawn
through the filter, and the space and weight
limitations. Typical values used in practice
for a ripple frequency of 120 Hz would be
K =1, Rl = 75 ohms, R2 = 150 ohms,
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C1 = 8.75 mfd (8 mfd actually used in prac-
tice), and C2 = 17.5 mfd (16 to 20 mfd
actually used). Rejection exceeds 80 db at
design frequency.

Placing a Parallel T in series with the
feedback network of a degenerative am-
plifier (Fig. 2) converts it into a frequency-
selective amplifier, by reducing the nega-
tive feedback at the Parallel-T’s frequency of
infinite rejection. Thus the feedback can be
arranged to maintain the amplifier's gain at
1 throughout most of the passband, and at
the design frequency gain will rise to the
no-feedback value.

Adding a minute amount of positive feed-
back to this selective amplifier will turn it
into an oscillator. Positive feedback should
be kept to a level which will just permit
oscillation, while negative feedback (except
at Parallel-T design frequency) should be
such' that gain without positive feedback is
unity. The resulting oscillator produces the
lowest distortion of its output of any known;
the major reason it is not more widely used
is that its frequency is determined by three
component values while the popular Wein-
bridge requires variation of only #wo ele-
ments.

In either the selective-amplifier or oscil-
lator application, the major considerations
are to maintain the impedance of the Paral-
lel-T at a level compatible with that of the
feedback network. At frequencies far below
that of infinite rejection, the Parallel-T be-
comes effectively 2R2 in series_with the load.
At frequencies far above, it becomes essen-
tially R1 in parallel with the load. Thus wide
impedance variations with frequency are
unavoidable.

However, choosing K equal to 2 will make
2R2 equal to R1, so that if R1 is then chosen
to be equal to the load resistance the total
impedance will vary from twice that of the
load (at lew- frequencies) to half the load
(at high frequencies). This is the minimum
impedance variation with frequency which
can be obtained from a Parallel-T.

The impedance variations, though, need
not be considered a drawback in many appli-
cations. A resonant-circuit trap to produce
the same effect has similar variations. And
the Parallel-T does offer the advantage of
much smaller space and weight requirements
when dealing with extremely low frequen-
cies, not to mention being less costly to con-
struct in many cases, |
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Starting Off on VHF

With the advancements of current VHF
equipment and the continued pursuit in
moonbouncing, experimentation, FM’ing etc.,
VHF operation nowadays is becoming more
and more intriguing and certainly offers
many rewarding challenges absent in low
band territory, where most green eared gen-
eral’s flock for so called “push the button”
operation.

Great strides in VHF achievements have
been made over the years on every VHF
band that exist (when we refer to VHEF,
this includes 220 mc and 432 ete.). How-
ever there still remain vast segments in the
VHF frequencies where there is virtually no
activity. Some amateurs and organizations
have prognosticated that the FCC won't be
long or very reluctant in claiming back por-
tions of the current VHF frequencies, gener-
ously allocated to us amateurs. This in-
terpreted into another manner means that if
we are to retain current VHF frequencies
and the privileges that go along with them,
we must all help spark more interest in VHF
work and if possible, contemplate VHF set-
ups for ourselves, preferrably on 2 or 6
meters and both if possible.

You've probably come across half a dozen
or so advertisements highlighting the newest
and most recent VHF equipment on the mar-
ket. And while perhaps not as attractive as
a nice low band kilowatt transceiver, you're
probably much intrigued as to just what
these VHF rigs can do. If you've never been
on VHF before, I suggest vou start off with
a low cost transceiver for say $50.00 or so.
Heath company currently offers the “lunch
box series” of either a 2 meter transceiver
(HW-30) or the 6 meter version (HW-294).
Both units are identical in physical appear-
ance and structure and each sells for $44.95
apiece kit price complete with built
in ac power supply and a ceramic micro-
phone. Crystals and a dc power supply are
optional. Assembling either unit is simplicity
in itself and as a rule, can be completed in a
few evenings of consistent work. Transmitter
power input is 5 watts and the receiver is of
regenerative type. The current ham publica-
tions occasionally offer modification plans for
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these two transceivers in case youd like to
improve upon its performance. I don’t think
I'm sticking my neck out in saying that these
two little rigs are the most widely used low
cost VHF transceivers around today.

Going up the price ladder you'll find sev-
eral 2 and 6 meter transceivers manufac.
tured by both Lafayette and Allied with an
average power input of 20 watts. Receiver
is of superhet type and built in VFO is also
among the features. Other manufacturers in-
clude Clegg Laboratories, Gonset, Johnson
in addition to several others, A brief letter
requesting their catalog of VHF gear should
do the trick and is your first step in becoming
familiar with what's on the scene.

What about antennas? Among the numer-
ous VHF antennas are yagis, ground planes,
Halos dipolés, collinears, verticals in addi-
tion to others. VHF antennas in the majority
of cases are much smaller than HF antennas,
but the dozens of methods you can use in
stacking beams, adding reflectors, experi-
menting with them, building and designing
them, etc., makes VHF antennas a field by
itself. Some VHF’ers stack up to five beams
one on top of another resulting in a directive
gain of over 50 db and sometimes more.
Others like to homebrew and construct their
own antennas sometimes putting up to 50
elements on one boom! Obviously, VHE an-
tennas offer a unique opportunity to build
your own skywires and simultaneously learn
more about antenna construction and theory.
The complexity to which VHF antennas may
grow is-startling. Some of the more advanced
and sophisticated antennas used often for
moonbouncing, microwave and several other
uses are parabolic dishes, helical antennas,
screen reflectors and corner reflectors. Some
amateurs may stack half a dozen collinear
antennas to form-an array of enormous gain
while others employ perhaps one screen re-
flector to equal that of the array of collinears.
The amount of gain you want and the pur-
pose for its need most often prescribes what
kind of VHF antenna installation would be
feasible,
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Starting off with a commercially built halo
antenna will give you adequate local cover-
age if you have a fairly good location and
when hooked up to a low power 2 or 6 meter
transceiver, will often provide reliable cover-
age and makes a dandy little outfit for rag-
chewing and net coverage. Extending your
range using the same low power rig can be
accomplished by installing a moderate 2 or
6 meter beam. Seven element 2 meter beams
can be had for between $10-$25 depending
upon the type and brand. 6 meter beams
with three to four elements sell for $15-$30.
Installing a yagi beam is no more difficult
than installing a good size TV antenna. At-
tention should be given to the use of a balun
however, an item often neglected by many
VHFers. Use of a rotator is an absolute
must if you do intend to use a beam antenna,
The many disadvantages of using a beam
without a rotator is obvious since the beam
will transmit in only one direction and when
in net operation with hams in all directions,
youd be lost. Same applies to roundtables
with hams in different directions. 50 ohm
coax is the feedline used in the vast majority
of VHF rigs and its losses through somewhat
higher than thoss of 300 ohm twinlead and
open-wire line, are for the time being un-
important.

Range? Normal ground wave transmission
on 2 and 6 meters with a power usage of
5-20 watts will as a rule exceed 20 miles
and go as far as 45-50 using an omni-direc-
tional antenna of appreciable height. Using
a beam will extend the range up to 60-70
miles and an occasional 100 mile contact
isn't by any means rare. Making use of the

ionosphere will of course stretch your signal

for a long distance. Tropospheric bending is
the most frequently encountered form of DX
and 150-200 miles most often prevails in this
case, though greater distances have bzen
reached. F2 layer DX occurs at peak years of
the 11 year sunspot cycle, and produce ranges
nearing 2000 miles. F2 layer DX works
well on 50 MHz operation only. Sporadic E
layer DX is another frequent ionospheric oc-
curence and normally will produce 400-700
miles or so on 50 MHz and up to 1400 miles
on 144 MHz operation. Meteor scatter and
moonbounce, among others, are all effective
means of obtaining great distances with rela-
tively low power equipment.

This article merely introduces the basic
concept of what to expect on VHF, what’s
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needed to begin and why more activity in
this region” i§ desperately needed. 220, 432,
1200 me and higher have to be further ex-
plored and pioneered. For additional infor-
mation on VHF operation, I strongly suggest
you obtain a copy of the ARRL “VHF man-
ual” available for $2.00 directly from League
headquarters. If you have any further ques-
tions, I'd be glad to hear from you and would
like to discuss the matter at length. You
might also pen a letter off to 73 Technical
Aid Group which is at your service for any
assistance you might require. Good luck!

. . . WAIGEK
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Learning the Radio Code

Do you think aging is an obstacle to
learning the radio code? If vou are over
30 or 40 or so and you have been thinking
of getting a ham ticket, learning the radio
code probably looks like the hardest require-
ment. Actually, it seems to be the hardest
requirement for people of any age. But if
you feel your age imposes a specially tough
barrier you are only partly correct. Very
probably the difficulty looks much worse to
you than it actually is.

The age problem

Any man at age 35 knows he could not
win a footrace with himself at age 19. Yet
he rarely wishes to trade off those years
of experience, either, because he knows
how much he has gained. And few 19-year-
ods, however aggressive they may feel, will
challenge a solid relaxed-appearing middle-
aged man in a bar. The younger man per-
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ceives a certain stability and potential grim
determination the older man can summon
up if necessary, and he knows his vouth
might not be such an asset after all.

Yet our society places an almost frantic
value upon youth and is so full of divisions
between people the older person undertak-
ing a new project almost certainly must feel
at a disadvantage. There are stories of loss
of learning ability and of mental capacity,
and there are other disadvantages too,
against taking up something new that is not
related to previous experience or to the
work at hand.

For instance, the older man very often
has very little spare time. Business and
family demands may keep him jumping to
the time of a drummer he would rather
not hear so much, but he cannot escape the
beat. There is rarely an adequate place to
study anywhere in the house, and code
practice work is often very upseiting to
others nearby who are not so interested in
ham radio. And starting from scratch, while
challenging, can also be.a_tough uphill op-
eration in which hard work seems to gen-
erate disturbingly few results of any kind.

And it is perfectly well established there
really ds a decline with age of learning
ability. This may be too obvious in very
elderly people, whose memories tend to
show a curious porosity for recemt events
but excellent recall for things that happened
many - years previously. Concentration span
may be reduced, too, so that an older person
cannot accumulate long hours of hard study
at the same rate as a younger person. This
all certainly sounds ominous, at the very
least. Now, is it as bad as it sounds?

Something about learning

If we want to maintain a correct per-
spective on any problem we ought to do
some book work, What are the facts? There
is so much information available you can
become swamped in it or entirely carried
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away. This effect appears in medical schools
for example, where as new diseases are in-
troduced and studied there is much concern
among anxious students who feel they may
have developed these illnesses. Tiny things
are magnified by too much attention, but
when you discover this effect your perspec-
tives can be rearranged to a truer schedule.

The overall picture of aging effects upon
learning ability is surprisingly cloudy. The
changes are so small up to age 60 or so
(on the average) that researchers are still
having considerable difficulty in establishing
solid results. Natural differences between
people are very large compared to differences
due to aging.

Test results indicate a fairly definite peak
in learning ability somewhere in the third
decade, ages 20—30 years, and a rolloff
beyond that decade. But researchers are
very careful to indicate they do not know
what causes the rolloff, and they suspect
a large part of the changes they think they
observe are caused by psychological and
social changes, rather than losses of inherent
learning ability.

For example, studies of training older
workers for new jobs have indicated the
older worker may simply not be as strongly
motivated as the young man. Society expects
less of him, he expects less return from
society, and has probably lost some, or may-
be even all, of his youthful enthusiasm
through hard knocks and frustrations. You
can find this attitude in some conversation
without looking very far at all.

Another cause of reduced effectiveness is
the very real need for an older person to
do better than a younger one. After all, he
has been around longer, hasn’t he? Should
be able to do better. But the younger man
has just completed 12 years of school, say,
and perhaps four or five years of college.
This is a far tougher experience if he worked
at it. At age 17 you may have been viewed
as a youngster by your parents and others,
but you were also a battle-hardened veteran
of many learning emergencies. You were

accustomed to everyday hard questions,
challenges, tests, book work, writing essays,
dodging hard problems. You often succeed,
and are not very upset by a prospect of
failure. One, two, or three decades later
youre so far out of shape for this stress
you hardly recall what it’s like much less
what to do about it. You could panic now,
and many older beginners really do.

Research indicates you can achieve prac-
tically as well as when you were at vour
peak, but you've lost the skill. This has
been studied closely and one example is
that of two professionals aged 35 and 72
years respectively. They did equally well
in individual tests but when placed in com-
petition under close observation the older
man couldn’t take it. He did far poorer
work at learning than in previous unforced,
non-competitive work.

The anxiety and work-against-pressure
and competition effects appear to be the
real obstacles in learning the radio code.
Tense and worried, you notice the young
fellow working like mad in the next seat.
Feeling like a relic, candidate for fossil, you
probably forget that young as he is he’s
a veteran, and old as you are youre a
beginner. You've been psyched, voure sink-
ing, and vour general mood may be as low
as panicky despair.

What should you do now?

Learning the code

Well, don't quit. Have a talk with your-
self, rearrange your perspectives, and go
back at it. You probably were not using
the best approach anyway, although this is

. where vour advantage lies. You do have a
. special strength! The younger man has

slightly more learning ability, vou have
much more experience in life situations. He
can persist longer than you can but probably
you will persist langer than he will. He has
fewer other things to do but you are more
able and inclined to organize your time to
best benefit for the job at hand. Now let’s
look at this code learning problem.

> [EARN CODE =%

> the right way -with * N
B> Code Sound Language! =20 -
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1) Completely assembled and fested video
amplifier plug-in circuit board with a 10-
transistor & MHz bandwidth amplifier and
keyed clamp with adjustable pedestal and
sync mixer.

2) Completely assembled plug-in sweep cir-
cuit board with 8 #ransisfor and 5 diode
horizontal and vertical sweep generators
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focus coil with beam alignment magnets and
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nector.

4) Camera tested vidicon excellent for
amateur use and maiched to the deflection
assembly above.

lens with matching lens mount.

Note: All items are brand new except vidicons
which we guarantee will work with the parts kit
supplied when assembled according fo the sche-
matic and adjusted according %o normal pro-
cedure. Since step-by-step instructions are not
available, we recommend this kit only to those
who can follow a schematic.

Due %o the low price and limited quantity, we
cannot sell the above components separately.
When our present stock is exhausted, it will cost
at least $160.00 to repeat this offer. Order now
to avoid disappointment.

VANGUARD LABS

Dept. H
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5) Good quality F1.9 or better achromatic
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There are three basic parts to learning.
They are: Registration, Retention, and Re-
call. The code signal registers, and it reg-
isters best if you are not distracted by other
problems or sounds. It sticks best if it
registers well and there are not too many
other recent things on your mind to com-
pete with it. Finally, the meaning is re-
called most easily if the previous two re-
quirements are met, and if the recall process
is well lubricated by recent practice.

After a decade or three out of school
you tend to forget how slow the learning
process really is. Over a period of time you
have become accustomed to using familiar
information and hardly ever finding new
facts, to settle matters most usually worked
out in minutes or hours at the most. Now,
how long does it take to learn the code?

To reach 13 words per minute, 70 hours
or morel At the recommended schedule of
a half-hour study per day, that works out
to 140 days and youll need more time yet
to attain a higher speed or if your practice
schedule is not daily. In your second decade
this gradual progress was a way of life.
You forgot about that, didn’t you?P

Experience and study suggest the best
way to get by with least expenditure of
time, Firstly, find out what the books say
about learning the code. If you just jump
in you are passing up the results of other
people’s useful experience. A good descrip-
tion appears in the Radio Handbook. Un-
fortunately, the few paragraphs in the Radio
Amateur’s Handbook are worse than use-
less because they imply there is nothing
more to it than appears there.

Then set up a study/practice schedule,
same time ‘and same place every day. Set
yourself at it for a half hour, and for a
couple of weeks or so do not ever exceed
that time. Stick to your schedule. If later
you feel you can profit by longer sessions,
try it. But do not work into exhaustion.

If you can possibly find or borrow code
tapes or records, use them. They are the
very best practice, but many hams have
learned the code off the air. You can do
it too but it will.take longer than a well-
prepared schedule of exercises.

Next, stay with it. Do you know what a
“plateau” is? This is a familiar experience
to educators and to persons whose business
is study and learning. A “plateau” is a
period in which you are working like mad
but there seem to be no results. One of the
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purposes of your study schedule is to keep
you going from habit if nothing else while
you are getting through a plateau experience.

Various persons have different difficulties
in code learning, but there is one that
probably is common to all. This is learning
to “copy behind.” In the first stages of
learning the code, you are simply discover-
ing which letters have which sounds. You
will probably experience plateaus in this
part of the work. But then vou come to
a stage at which you need to copy faster
but the concentration on writing interferes
with attention required to listen to the next
letter.

As you continue working at this you are
learning to put part of the work into the
back of your mind where it goes on without
attention. This is a skill that is hard to
learn and probably every amateur you can
find will give you another story about how
he made it over the hump. At this stage
in your progress you should think sometimes
about how you drive a car, carry on a
conversation while watching the other party.
There are many things you already know
how to do correctly without paying atten-
tion to the details. You have the ability but
must train your mind in this new applica-
tion of it.

I did not find anything while I was work-
ing up this article to indicate there are
some people who are inherently unable to
learn the code. Reading this work was a
harder job for your mind than reading a
code signal, although the code may be a
less familiar way of communicating. If you're

a beginner get onto the problem and you |

will learn the code with considerable effort
as we all do, and if you have given it up
in despair go back and try again. Plan
ahead this time, and good luck!

. W2DXH

| LEARN RADIO CODE

THE EASY WAY!

o Ne Bocks To Read
e Ne Visval Gimmicks

Te Distract You
® Just Listen And Learnm
Based on modern ologleal
techniques—This coumllrdhh
you beyond 13 w.p.m. In

LESS THAN HALF THE TIME!

LP’s 2V2 hr. Instruction See your dealer now

EPSILON [&] RECORDS

206 East Front Street, Florence, Colorade
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Album _ebntains thres 12” Also dvailable oh mcgmﬂe fape. \

B SPACE AGE KEYER

Only

Planar epitaxial integrated circuits for reli-
ability. No tubes—No separate transistors.
Precision feather-touch key built-in.

Fully digital—Dot-dash ratio always per-
fect.

MNo polarity problems—Floating contacts
switch 1-amp.

Rugged solid construction—will not walk.
Send QSL or postcard for free brochure.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CAL. 92026

FOR THAT V74
([ ]
.YOU NEED THE

BTHK-2000

LINEAR
AMPLIFIER

For SSB, CW, RTTY
Maximun legal input
Full loading 80-10M
Rugged Eimac 3-1000Z
Dependable operation
Easy to load and tune
No flat topping with ALC
Distinguished conscle
Instant transmit
High efficiency circuit
Designed for safety
Fast band switching
Real signal impact

Price....$79500

READY TO OPERATE!

Listen for the hundreds of
LK-2000 linears now on the
air and judge for yourself.
Write for free illustrated
brochure or send $1.00 for
technical and instruction
manual.

BTl AMATEUR DIVISION

' Hafstrom Technical Products
‘ 4616 Santa Fe, San Diego, Ca. 92109
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Oscars . . . Emmies . . .
and for the Amateur . . .
The Sarah

The next annual SAROC (Sahara Amateur
Radio Operators Convention) in Las Vegas
will be the scene of the most elaborate and
extensive amateur radio “awards” program
ever attempted. Sentry Manufacturing Com-
pany has just announced the initiation of
a continuing annual award presentation pro-
gram for the ham radio world, to be con-
ducted concurrently by the leading amateur
journals.

In a ceremony resembling the Oscar and
Emmy affairs of Hollywood, prominent am-
ateur radio operators will be awarded
“Sarah” trophies, each of which is inscribed
with (1) the winner’s name, (2) the cate-
gory for which the award is presented, and
(3) the name of the amateur journal which
determined the winner. The name Sarah
was chosen because of its similarity to Sa-
hara, the Las Vegas hotel where the pres-
entations will take place, and because it is
a natural acronym for Sentry Amateur Ra-
dio Award of Honor.

73 will distribute awards for DX, VHF,
public service, best technical article of the

vear, best nontechnical article of the year,

and best published solid-state design of the
year. 73 will also present one additional
Sarah to the individual considered by the
staff to be the Outstanding Amateur of the
year.,

All but the last mentioned category will
be determined by 73 readers on the basis
of mailed in nominations which will be
accepted until 10 October. On this date, three
individuals will be selected from the nom-
inations for each category as finalists; their
names will be published in the December is-
sue of 73. The names of these candidates
will be forwarded in early December to the
Sarah Committee, who will objectively eval-
uate the candidates and select the winner
in each category. The Committee’s decisions

will be final.
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Once the Sarah Committee has made its
decisions, the winners’ names will be for-
warded to Mr. Ray Meyers (W6MLZ), a
prominent west coast amateur, ham radio
columinst for the Los Angeles Herald-Ex-
zminer, and radio commentator. Mr. Meyers,
as emcee for the SAROC breakfast banquet,
will make the actual award presentations.

No photo of the trophy is available vyet,
because the original design work is still
under way. It will have the general char-
acter and size of a conventional Oscar award,
however, consisting of a male figurine about
15 inches in height. The figure will bear
a lightning bolt representing electromag-
netic radiation and will be supported on a
small pedestal of marble encircled by a
metal band for the inscriptions.

Selecting Nominees

Nominations are now open for the six
listed categories. Use as much paper as
necessary and list the names™ of your can-
didates in any format you choose. For each
category, try to list the name, call, and
address of the individual you have named.
(This is not mandatory, but it would be
immensely helpful when it comes time to
notify the winners.) In as few words as
possible, tell your reasons for sélecting your
candidate. You are entitled to only one nom-
ination per category per journal, so be sure
to sign your name and list your own call
letters. Here are the particulars on the six
73 Magazine categories:

Best Technical Article of the Year.—Look
through the pages “of back issues of 73 to
September of last year, and pick out the
one technical article that seems outstand-
ing to you for some reason. Perhaps it was
a useful circuit that you used; maybe it
was an informative piece that did a good
job of filling in fuzzy spots in your theo-
retical understanding of a subject. What-
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|:> 24 HOUR DELIVERY

We guarantee that we will ship all orders
for 10 crystals or less within 24 hours
of receiving the order.

SEND FOR OUR 1968 CATALOG OF
PRECISION QUARTZ CRYSTALS AND ELECTRONICS

FOR THE COMMUNICATIONS INDUSTRY O

SENTRY MANUFACTURING COMPANY
1634 Linwood Boulevard-0klahoma City, Oklahoma 73106

PHONE: 405-232-1431




$279.95

VANGUARD
MODEL 501 SHIPPING COLLECT
Made In USA.

COMPLETE WITH LENS 1
SUB-MINIATURE SOLID STATE
TV CAMERA
FOR CLOSED CIRCUIT OR AMATEUR TV

THE VANGUARD 501 is a completely automatic
closed circuit television camera capable of trans-
mitting sharp, clear, live pictures to one or more
TV sets of your choice via a low-cost antenna
cable (RG-59U) up to a distance of 1000 ft. without
the need for accessories or modifications on the
TV sets. The ran%e can be extended indefinitely by
using line amplifiers at repeated intervals or by
using radio transmitters where regulations permit.
There are hundreds of practical uses in business,
home, school, etc. for any purpose that requires
you or anyone chosen to observe anything taking
place anywhere the camera is placed. Designed for
continuous unattended operation, the all-transistor
circuitry of the 501 consumes only 7 watis of
power,

For complete specifications
send for our illustrated catalog.

VANGUARD LABS

196-23 Jamaica Ave. Dept. H Hellis, N.Y. 11423

ever your reason, write it down. Tell the
name of the article;, the author, and give
your reason for naming it the best tech-
nical article of the year.

Best Nontechnical Article of the Year—
73 often carries outstanding nontechnical
articles of interest to radio amateurs. As
you look through those back copies, select
a particularly important nontechnical article
that you believe warrants perpetuation in
the annals of ham radio. This entry might
be any article from the pages of 73 that
you found particularly helpful for some
reason. All you have to do is give the name
of the article and the author, and cite the
reason why you feel the article is outstand-

ing,

Best Published Solid-State Design of the
Year.—This should be no problem at all.
73’s pages are rich with solid-state projects
and articles from its knowledgeable readers.
Which of these did you build? Maybe a
published integrated-circuit article helped
you in a miniaturization project. Or maybe
there’s a design you've been saving to try
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later. List the deisgn you think is best and
give your own reasons. Remember, you are
the one who determines where these coveted
awards will go.

73 Public Service Award—Here’s an area
where back copies probably won't help. Do
you know an amateur whom you feel has
contributed something “extra” to his com-
munity on behalf of amateur radio. Maybe
vou know of someone who went out of his
way to do a service for a fellow human,
such as using his radio station to pass traf-
fic in an emergency. Or perhaps you know
of someone who has performed some service
for the benefit of the public that is un-
dramatic in nature but worthy of commen-
dation. He'll never be commended unless the
anateur radio world knows of his actions,
Give his name, call, address, and state his
praiseworthy act.

VHF Award—What individual do you
feel most deserves a citation of merit for
performance in the field of VHEF? A two-
meter moon-bouncer? A six-meter DX'er?
A 432 experimenter? It's up to you. Give
his name and call, and state why you feel
he is particularly worthy of being awarded
the VHF Sarah.

DX.—What amateur radio operator do
you feel has contributed most during the
vear to the field of amateur DXing? There
are quite a few to choose from. Who went

 out of his way to give fellow amateurs a

chance to work rare countries? How about
a DXer who staved selflessly for hours at
the mike so that more amateurs could add
a particular - country to their lists? What
do you think? Some amateur will be awarded
a Sarah for DX, and it’s your ]ob to deter-
mine that individual.

The most important thing to remember
is to get your nominations in before Octo-
ber 10. As a matter of fact, why not do
it now—before you forget? Use any kind
of paper. Write it longhand or typewrite
it—it makes no difference. All nominations
are welcomed. At the top of your sheets,
place your name, call, and address. Then
list the categories, your nominations, and
your reasons as indicated above. Then mail
your entry to:

73—Sarah Nominations
One Radio Ranch
San Dimas, California 91773
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NEW | ©ubical Quads
| Mosley .

28,000 28,250 28,500 28,750

Four NEW Two-Element QUADS

SINGLE BAND QUADS

Model MCQ-10 for 10 meters
Model MCQ-15 for 15 meters
Model MCQ-20 for 20 meters

TRI-BAND QUAD
Model MCQ-3B for 10, 15 & 20 meters

Designed and Engineered for Superior DX, the new MCQ’s
(Mosley Cubical Quads) are rated to 1 KW AM and 2 KW
P.E.P. SSB. Maximum Front-to-Back and Forward Gain,

A Single 52 ohm Line feeds the Quads via a Gamma-Match
resulting in a low SWR over the full bandwidth, The Square
Configuration of the MCQ Series guarantees better
performance by providing optimum electrical efficiency,
The Durable, Lightweight, Weatherproof Aluminum Construc-
tion yields a lifetime of maintenance-free enjoyment,

For detailed brochure, Write Dept. 169 . . . and receive a
FREE 1968/69 Mosley Antenna Catalog.

Dept. 169
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”DS/E” %zmxdegm 4610 N. Lindbergh - Bridgeton, Missouri 63042




1296 Megacycles-1968

Without doubt, this UHF band of Ama-
teur frequencies has the most promise and
with a few outstanding exceptions, provided
the least results. Consider the tremendous
efforts put forth by Sam Harris and his whole
group at WIBU, Hans and the group at
HBY9RG, the Eimac club on the West Coast,
and Tommy, KHBUK, in order to get the
first Moon-bounce contacts on 1296. These
must be considered as successful experiments
that provided all of us with some valuable
numbers but lead nowhere at that time, for
these groups found it necessary to use
equipment unobtainable to even the very
serious UHF Amateur. Like mountain-climb-
ing, after getting up there and back, you
are not really sure it was worth the effort
and certainly not worth repeating—what do
vou do for an encore! The other side of the
coin is the poor soul who reads a glowing
report in an old issue of one of the maga-
zines, talks his buddy into this deal, scroung-
es up a couple of APX-6’s, and they spend
the next few weeks getting these bombs
working, just to find they could have done
better with a TWOER and a clip-lead anten-
na.” This can be described as an old experi-
ment, often repeated and not leading any-
where. All in all, a pretty poor piece of rf
spectrum considering the problems of An-
tenna, impossible feedline losses, rf output
and drive headaches, and a 15 db noise-
figure with a handbook converter. How many
times have you heard, “Boy, 1296 would be

the band if you could work Moon-bounce,.

using 2C39s and a back-yard antenna.”
Friend, that is precisely what G3LTF and
WBGIOM wused to get signals from Califor-
nia to England in June. If this seems impos-
sible considering the problems mentioned,
you are forgetting the availability to all Ama-
teurs of Varactors, Transistors, 3 db couplers,
and the experience of those hardy pioneers
on 1296.

“3 db Coupler—Whats that?” That is a
simple flashing-copper box or piece of strip-
line that allows you to use one 2C39 ampli-
fier to drive two 2C39 amplifiers to drive
four 2C39 amplifiers, etc. etc.

This same little box provides right-hand
circular polarization transmitting and left-
hand receiving without switching.
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Bill Ashby K2TKN
Box 97, Sunet Lake
Pluchemin, New Jersey

As the memory expert once said “I don’t
have anything that every four-year old
doesn’t, but I have spent 30 years develop-
ing it” aptly describes the work of the
two Peters, GBLTF and WB6IOM. Although
each is an extremely competent, state-of-the-
art electronics engineer, they have chosen
to expend their energies in the direction
that many of us more-or-less fortunate Ama-
teurs understand and can participate in.

The best example possible to describe the
type of development work Amateurs do hest
can be summed up in the unit amplifiers
being used. Starting with the 2C39 triplers
described years ago by WIWID, add the
cavity development by WB6IMO (QST Jan
68), Vapor-phase cooling by W2CLL, and
a year of hard work on final design of CIiff,
W2CCY, and any Amateur anywhere in the
world can build a 1296 transmitter of any
reasonable power deemed necessary. Of
course, the availability of Ceramic 2C39's
and 3 db couplers helps, but would be use-
less with out the efforts of the above Ama-
teurs.”

Keep in mind that these signals on 1296
are the weakest signals ever used for com-
munications of any kind, so~mething can be
skimped in the receiver. Amateurs have been
building par-amps successfully for ten years
now and the ready availability of low-noise
(5 db) transistor for second stages and mix-
ers (QST Nov. 67) has eased the receiver
problem. See info by Al K2UHY on 7f amp-
I'fiers. Replace the collector circuit shown
with a two-meter tuned circuit and link.
Reduce the=bias for 100 microamps of col-
lector current, then inject enough 1152
MHz via a link near the base circuit to drive
the collector current back up to one mA. and
you have a low-noise 1296 mixer. We have
finally seen the last of crystal sets, even on
1296! i;

Antennas, feed-line and tracking problems
are stll just as big a problem as ever, but
Peter WB6IOM has shown us all that if you
get the transmitter and receiver straightened
out, a 10 ft dish on a simple back yard
mount with a coffee can feed will cut the
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buck—it doesn’t make it easy, just possible.
After finding his echoes with the par-amp,
Peter can still hear them with the 5 db sec-
ond stage, so he sure has the antenna situa-
tion well in hand.

During the past year, steady progress has
been made here on the east coast by Cliff
W2CCY who has managed to interest quite
a group into getting on 1296 for nightly local
contacts. He has shown that 18 db of an-
tenna and 50 watts of clean signal will do
a real job out to 70 or 80 miles without

openings of any kind. Transistor front ends
have made a significant improvement in this
type of work in the past year.

1296—1968 Tt should be recorded some-
where that this was the year that Dick
W2IMU and the group at W2NFA not only
generated a successful series of 1296 tests
out of Crawford Hill that resulted in con-
tacts with Europe and California, but of far
more long term import, lead to the back-
yard to back-yard signals of WB6IOM to
G3LTF with much more to follow.

e KZEKN]

VHE Awards

As many of the VHF hams are interested
in getting some sort of wall paper to show off
to their visitors, I will try to get a few listed
just in case vou might want to paper the
wall and not pay a lot either. Many of
the numerous certificates I have were ab-
solutely free of any cost other than the
stamp and the envelope. Of course, I think
my proudest one is the DXDC #404 from
73 with the 6 mster endorsement. I have
the letter from Wayne- telling that it was
the first for 6. I know many others are
qualified but there again, some do not go
in for even QSL’s.

I have been quite active on the air with
both this call and also my 2nd station
K8BDT but never had so much fun till T
went to SSB over a year ago. I helped form
the Florida VHF Sidebanders, of which I
am president. Any one working 10 full mem-
bers of the gang; send the info to me and
receive a veryv nice certificate free and post-
paid.

The Golden Triangle Coffee Club has 2
nice ones; one for working the 5 charter
members and the other for checking into
their morning get together on 50.5 between
6 and 7 AM. Send 3—6 cent stamps to
WA4VVW along with the info from log. You
also must send QSL’s to members worked.

The Floridora Y L’s have a very nice one
for working 10 of the gals, any mode or
band, the info with 35¢ to K4RNS, Endorse-
ments for each extra 10 gals are available
from Marg.

The Florida Chapter of the National
Awards Hunters Club has a real nice award
(along with 4 gold seals) for working 150
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of members of NAHC. Many of them count
as 2 due to being charter members of their
chapter, so get out the old shoe box and
start looking for them. Then send list, and
3—6¢ stamps to Al Man—WB4CQU.

The Bavou City VHF club of Houston,
Texas also has a real nice one for working
7 member stations and sending the log data
to WA5SDU]J. A few stamps would be ap-
preciated.

The 6-meter club of Dallas (Texas) has
a nice one on parchment for working mem-
ber stations. Send to Louise—K5ZAM with
SASE for correct number to gualify.

The Greater Pittsburgh VHF Society has
a nice gold one for issue. Send SASE to
W3BWU for more details, other than the fact
it's for free.

WBCQU is also custodian for the Mich-
igan Screwballs. Send a few stamps along
with the “Serewballs” worked and even get
a pin & your certificate.

The Wheat Straw Radio Club in Calumet,
Oklahoma has a nice one for working 6
member stations and sending a stamp or
so to K5GBN.

Another nice one and free to the XYL,
can be had for sending a note to Mabel
% WA4IYT (editor of Fla. Skip)-telling how
much she does putting up with you as far
as ham radio is concerned.

o KALLE

CLUB SECRETARIES NOTE

Club members would do well o get their club
secretaries fo drop a line to 73 and ask for the special
club subscription scheme that we have evolved. This
plan not only saves each club member money, it also
brings badly needed loot into the club treasury, if de-
sired. Write: Club Finagle, 73 Magazine, Peter Boro
Ugh, New Ham Shire 03458.
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The VK3ATN Moonbounce
Rhombic

Wayne Green W2NSD/1

SIDE MAST
INSULATOR

593"

Fig. 1. The Moonbounce Rhombic doesn’t require very high towers, the top of it being only 35" in the
air. The ends of the antenna are tied to the two end towers and the slack in the wires is taken up
by counter weights on pulleys on the side masts. A track on the tower in the forward direction permits
the whole rhombic to be swung a few degrees one side or the other to permit aiming it at the moon
and thus giving you four or fire days a month for bouncing instead of the one or two you woruld get
if it were fixed. The side pulleys permit easy moving of the positions of the side wires to keep the anten-
na in shape. Ray tried apex angles between 8° and 12° and found that 10° seemed to be optimum.

In January 1966, after being convinced by
WIFZJ/KP4 that a long, long rhombic
would have the gain necessary for moon-

bounce on two meters, even with the 150

watt power limit of Australia, Ray Naugh-
ton, VK3ATN started researching the pub-
lished data on these antennas. It was sparse
indeed. He worte to some “authorities” to
find out what he might be able to expect
from, say, a 50 wavelength long rhombic.
It soon became apparent that he would
have to just go ahead and build one and find

pS
v

% QBA?

FEEDLINE

Fig. 2. The bottom rhombic is 17" off the ground.
The other three are one wavelength each above
that, 6'. They are jed by half wave sections which
are in turn connected by two full sections of feed-
line. The match is made with a quarter wave Q-
bar. The half wave, full wave and jeedlines are all
made with #12 AWG hard drawn copper wire
spaced 15".
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out for himself what actual in-practice gain
he would get, what lobes would develop, and
even more important, what the actual direc-
tion of radiation would be. This was, under-
standably, critical since he intended to point
the gigantic antenna at a spot in the sky
where the moon would pass on about two
days a month, Even a few degrees error and
10 moon. :

S

INSULATOR

200 LB. ==
CONCRETE
WEIGHT

Fig. 3. The 200# concrete weights hold the wires
of the rhombics so that there is only about 2’ sag
in the 342" siretches of wire. You'll need four of
the weights for each side, one for each rhombic.
Arrange to have them hang down close enough to
the ground so you can reach them without a ladder
as you have to adjust them now and then, partic-
ularly when you want to swing the antenna a few
degrees one way or the other.
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SET OFF CHARGE HERE

Fig. 4. Ray has towers and masts all over the
place and has some good words for planting these
things. If you want to plant « tower or mast so
it will stay planted through anything dig your hole
down as diagrammed. Put a couple of pieces on
the bottom of the tower to keep it from pulling
up vertically. Put a small dynamite charge in the
bottom of the hole. Fill up the hole a little less
than half way with concrete. Then put a water
pipe down into the hole, almost down to the con-
crete layer. The end of the pipe should be per-
forated. Fill the hole with dirt and stones to a
mound above the top. Set off the charge. This will
expand the bottom of the hole and fill it with
the wet concrete. Then run water into the pipe
until it runs out the top. Pull out the pipe and
when it all dries out you will have a tower or
mast that will confound your great-great grand-
children.

Rhombic theory was fairly well estab-
lished, but Ray wanted to stack them and
little had been done on this. Collins had used
stacked rhombics during some of their tests
during the 50°’s on 49 MHz, but their pub-
lished data was of little help.

During February 1966 Ray erected a 50
wavelengths long two-stacked rhombic. He
missed the February moon pass, but was all
set for the March pass and, sure enough,
back came his echoes. They were weak so
he got to work and added two more rhombics
to the stack. The result was definitely read-
able and at times strong. By June he was
getting good readable signals through from
K6MYC on scheds, but Mike was having
troubles in receiving and not yet able to hear
his own echoes, much less Ray’s.

The first two way for Ray turned out to
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be with K2MWA. The boys in New Jersey
got a chance to use the big dish there during
the December 1966-moon pass and K6MYC,
who had just installed a receiving filter and
was finally set to work Ray, had to sit there,
biting his fingernails, hearing both K2MWA
and VK3ATN, but missing out on the first
U.S./Australia two meter moonbounce con-
tact. This was in November 1966. In De-
cember it was Mike’s turn and he made it
through to Ray.

4" POSTHOLE 2”POSTHOLE
STEEL PIRE CONCRETE
CONCRETE | STEEL BAR

|

Fig. 5. Most of us just screw our guywire dead-
men into the ground and let it go at that. Not
Ray. He makes a permanent job of it per the dia-
gram. Use a 4" posthole digger and cut into the
earth at about a 45° angle away from the guy wire
direction. This hole should be about 6" deep. Then
with a 2" posthole digger run a hole in from 45°
in the other direction so it comes out in the 4"
hole. Put your 4’ long guy shackle into the 2" hole.
The ring on one end should just stick above the
ground and be verticle with the ground. The other
end of the shackle has a ring-at 90° from the top
one and a steel pipe should be passed through this
ring and driven into the ground until it is below
the ground level on top. Do not use galvanized
pipe as this will rust. Fill in both holes with con-
crete. Let the concrete come up around the loop on
the end of the shackle to half cover it for maxi-
mum strength. This is a little more work, but it is
not likely to come up in a wind.

The bounce club had regular get togethers
on 15 meters to coordinate their work and
schedules. They decided on a code for bounce
contacts to save time. “1” meant they were
hearing occasional signals, but that they
were not identifiable. “2” indicated identifi-
able letters. “3” meant complete call sign and
report received during two minute call
period. “4” indicated almost 100% copy.
“5” 100%. After using this system for a while
they found that the dots of the numbers
tended to get lost in the fading, Next they
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FM is

and

the NEW ICE 2 meter transceiver

is the hottest thing in FM

ROMEY says

the hottest thing in Amateur Radio

An exciting all solid state transceiver featuring crystal controlled

operation on any of three channels.

Includes a built in speaker and

internal power supplies for 12 volt dc or 117 volt ac operation.

write today to
DEPARTMENT M
10 GRAHAM ROAD WEST - ITHACA, N. Y. 14850
TELEPHONE AREA CODE 607 273-9333

* Istellarﬂ ndustries
DIV. OF STELLAR 1, Inc.
SALES AND SERVICE

Your central New York headquarters for not only the ICE 2 meter
FM transceiver, but also for all new and used ham gear — sales and

service. Mail orders welcomed.

Hours: 9:00 A.M. to 5:30 P.M. Monday through Friday 9:00 A.M. to 5:00 P.M. Saturday
July and August Only 9:00 A.M. to 1:00 P.M. Saturday
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Fig. 6. Ray uses these little half inch spacers
for his feedline. They are spaced out every 8’
along the line to keep any discontinuity to a
minimum. On curves he puts them above every
6”. He keeps about 200 pounds tension on his
feedlines to keep them in shape, taking up the
strain with blocks per the diagram. These poly-
styrene blocks are used to hold the half and full
wave sections, the Q-bar and the feedline taut.
The loss of the system is kept very low this way.
The half inch spacers are a commercially made
item, the blocks are home made.

tried sending “T”s for 1, “A”s for 2, “E”s for
3, “I"’s for 4, ete. Still not so good . . . los-
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ing those dots. The present system is to use
a series of “T”s for 1, “M”s for 2, “O”s for
3, “MTs for 4, and plain SSB for 5.

The frequency used is around 144.09
MHz. The stability must be good, staying
within a few cycles. You have enough prob-
lems on moonbounce without having to tune
around the band chasing signals.

Ray experimented with various aperture
angles for the ends of the rhombic. He tried
from 8° to 12° and settled on 10° as being
the optimum. It is rough making empirical
tests like this for those two days a month
go by rapidly and take a long time to come
again. On_April 24th he got back about 8
minutes of echoes. Nothing on the 25th, the
26th, 27th or 28th, then 12 minutes of
echoes on the 29th! More changes and then
in May nothing on the 20th, 2Ist, 22nd,
23rd, and 24th. At last, on the 25th some
echoes! And nothing. more for the month. Tt
is slow frustrating work this way.

Would tilting the rhombic elevate the
lobe? No way to know until you try it and
see what happens. The answer, to save you
a few months of finding out for yourself,
is no. .« . W2NSD/1
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K2US: 1968 Ham Radio Expo

In an era when citizens band and com-
mercial gear have supposedly stolen much of
amateur radio’s glamor, 15 ham clubs from
northern New Jersey believed that all the
hobby needed to recapture the public awe
was a little overdue exposure. They got their
chance to prove this theory at the Garden
State Amateur Radio Exposition.

Like most great ventures, this “Ham Radio
Expo” started with a lucky break—Steve
Flehinger, assistant advertising and public
relations manager of the Garden State Plaza,
Paramus, N.J., saw a story about Vietnam
phone patches in a local newspaper. The
story suggested to him the possibility of a

major public display at the Plaza, world’s.

biggest shopping center. He contacted first
the FCC and then the Newington gang for
advice.

Several months later, north Jersey’s hard-
working SCM Louis Amoroso, W2LQP,
finally got wind of Steve’s inquiry, and put
out a call to area clubs for an organization
meeting. Twelve clubs, associations and emer-
gency groups, including such angust names
as the North Jersey DX Association, Quarter
Century Wireless Association and the East
Coast VHF Society, sent members. Other
clubs present or soon to join included the
Bergen Amateur Radio Association; Engle-
wood Amateur Radio Association; Knight
Raiders VHF Club; Land Rovers Amateur
Radio Club; NASTAR; New England .FM
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Repeater Association; North Jersey Radio
Club; Stevens Institute of Technology Radio
Club; Tri-County Radio Club; Watchung
Hills H.S. Radio Club; Oakland 550 Club;
Army, Navy and Air Force MARS.

Harry Dannals, ARRL. Hudson Division
director, attended the meeting and was
stunned by the response; the League had
withheld official endorsement of the Expo,
fearing it might “conflict with the division
convention in Tarrytown later in the year.”
Dannals noted that no divisian convention
ever began so enthusiastically.

As committees formed and the work
began, the club representatives made clear
the reason for this enthusiasm—the Garden
State Amateur Radio Expo was to be no
ordinary hamfest, where hams merely talk
to hams. “Expo” was to be a unique oppor-
tunity to open lines of communication to
area non-ham publics, ranging from prospec-
tive amateurs to influential community lead-
ers who often decide anti-tower ordinances
and what to do about serious TVI cases.
Given the chance to change some of the
“bad ham” image, north Jersey amateurs at-
tacked the opporturiity like a smoking Field
Day rig.

For Steve Flehinger and his supervisor,
George Chirogene, the planning was awe-
some.

“This hobby dissolved into a tangle of
ominous words and phrases like “high volt-
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Two Red Cross volunteers help young wisitors
fill out message forms at traffic setup at Expo.

age,” “250-foot coax feedlines” and “just how
many amps is this place wired for?” Steve
recalls.

“This place” was an empty store in the
giant Plaza—7000 square feet of highly prized
space, with big plate-glass windows on three
sides. And the Expo dates couldn’t be more
attractive—May 2 through May 4, anniver-
sary sale days at the Plaza, when perhaps
75,000 of the area’s bargain-happy shoppers
would flock to the center.

Despite possible incidence of Murphy’s
Law, Expo rolled along from its January
beginning. Qantas obligingly flew in Ray
Naughton, VK3ATN, of “Moonbounce” fame.
Ray captured the interest of hams attending
the VHF Conference, which also starred
Ralph Thomas, KH6UK; Hans Lauber,
HB9RB, who contacted Rafs friends at
Crawford Hill Amateur Radio Club via 1296
mc moonbounce less than a month earlier;
Ray Conkel, WEDNG, and many others. The
public was charmed by Ray’s great Aussie
accent and his fine color slides of “down
under.”

With a few days to go, the FCC approved

K2US for use at the Expo. And NASA sent-

Three well-known DX’ers: Ed Hopper, W2GT;
“Musty” Mustermann, W2TP; and Vic “the Dig-
ger” WA2DIG discuss the ragged shape this re-
cent pack of DX QSLs arrived in (note: all were
salvaged and forwarded!)
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a “Surveyor” satellite display, and prepared
for two theater shows on outer space for
Saturday crowds.

Bergen Amateur Radio Association pre-
sented “Gateway to Amateur Radio,” an ex-
hibit showing how to obtain an amateur
license. The thousands of Expo visitors
watched BARA member Paul Irvine,
WA2ANI, and his dad, John, K2GXX, assem-
ble a Heathkit receiver at the booth. Hun-
dreds of youngsters received “Certificates of
Communication” marking their first contact
via amateur radio, over a 2-meter station in
the dlsplay Another section of the BARA

blind non-amateur
at left is shown how to tune receiver by uniden-
tified Mount Carmel Guild ham who is also blind.

A moving moment at Expo:

display handled visitor questions about TVI,
and how it can be cured. A key part of this
section was an operating portable TV set
with only a rabbit-ear antenna, operating
only a few feet from the SR-2000 station
loaned by Hallicrafters for K2US contacts—
the screen never once betrayed a hint of
interference, Hallicrafters dondted 12 of its
amateur license course kits for a drawing
at the BARA display, and hundreds of
voungsters flocked in hopes of winning the
combos of “code record, ARRL manuals
and CPO.

East Coast VHF Society members demon-
strated the latest in VHF gear and communi-
cations techniques. An amateur TV two-way
station set up by Alan Katz, K2UYH, drew
large crowds, as did a 16-foot-long OSCAR
tracking station exhibit set up by NASTAR’s
Nick Marshall, W60OLO/2. Nick, who was
technical director of OSCARs I and II, used
big display boards.to show visitors the con-
tents and functions of all OSCARs to date,
and exhibited a model of OSCAR I in the
booth. Nick also displayed plans for Project
Moonray, and demonstrated a sub-laser com-
munications system over which visitors could
speak. The modulated laser beam was de-
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CW aficionados Steve Petrucelli, WB2WPX, and
Al Bianci, WA2BCN, dazzle Expo wvisitors with
dits and dahs at the outdoer information booth.

tected and used to modulate a 432 MHz
transmitter, similar to the way Project Moon-
ray may operate.

Land Rovers Amateur Radio Club showed
the public the wide range of RTTY activities
possible, from traffic handling to general
QSO and “picture” transmission. Prepared
tapes on Expo fed a network of teletype
printers around the exhibit hall, telling visi-
tors about Expo activities and amateur radio.
The New England FM Repeater Association,
organizers of an FM Conference held in con-
junction with Expo, presented an impressive
display on the equipment and communica-
tions networks possible with this mode.

Englewood Amateur Radio Association and
Tri-County Radio Club combined to present
“This is Field Day,” an exhibition of a tent-
based station and panels of photos and news-
paper clippings of past FD activities. An
exhibit showing the performance and pre-
paredness of the Amateur Radio Emergency
Corps was sponsored by the Knight Raiders
VHF Club.

Contrary to his Aussie comrades’ jest, VK3ATN is
not the longeared type at center! He's at right,
displaying the friendly little kangaroo the Garden
State Plaza brought to welcome Ray to Expo.
Dick Turrin, of the Crawford Hill (NJI) Radio
Club group that first QSO°d Ray wvia 144 moon-
bounce, joins in the fun.
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Traffic-handling at Expo was directed by
Doug Rue, WA2ASM, Tri-County . Radio
Club, and Knight Raiders president Jack
Wilk, K2KDQ, net control of the Passaic
Valley Traffic & Emergency Net. Their club
members manned VHF and low-band rigs
operating AM, SSB and RTTY in routing
trafic to the National Traffic System and
MARS on 75, 6 and 2 meters. Qutside the
Expo hall, in their mobile trailer crammed
with gear that left public and hams a little
awed, personnel from First Army MARS
alternated between handling Vietnam traffic
to Hawaii and showing visitors the equip-
ment.

North Jersey DX Association was promi-
nent with a display prepared by Herman
(“Musty”) Mustermann, W2TP. The display
showed the wide range of awards and
trophies for which amateurs compete using

In a typical moment at K2US, BARA vice presi-
dent Marv Tischler, WB2TEA, takes a break

from contacting to explain station to visitors.

QSL cards, as well as the methods the asso-
ciation uses to handle their QSL bureau
responsibilities for the second call area—
22,000 cards per month, on the average!

Proof of the hobbys unique rewards for
the handicapped were displayed by Alex
Alexi, WA2AJE, and other hams from the
Mount Carmel Guild, Newark. In a display
assembled .by Stevens Institute Amateur
Radio Club, Alex and others showed blind
and sighted non-ham visitors how one tunes
a tig when deprived of vision.

Ed Raser, W2ZI, proprietor of one of the
nation’s top antique radio museums, dis-
played and demonstrated amateur transmit-
ting and receiving equipment from the early
days of the hobby. Ed, who splits his time
between SCM duties for southern New Jer-
sev and representing the Delaware Valley
Chapter of QCWA, highlighted the display
with a crashing halt-XW rotary spark trans-
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K2US-TV, set up by Alan Katz, K2UYH, gives
visitors a look at a homebrew ATV station.

mitter, and a commercial 10 KW hand key as
big as a billy-club.

Watchung Hills High School Radio Club
prepared a display on radio astronomy for
the Expo. The Watchung Hills students
showed equipment and antennas they have
built for studying signals from deep space
and solar and moon-reflected noise. Photo
displays illustrated how amateur radio oper-
ators began this field in the mid-30’s. The
students also ran a rear-projection movie on
the history of radio that drew 15-40 viewers
at every continuous showing during the
three-day exhibition.

The recently-formed Oakland 550 Club
showed equipment built for hidden trans-
mitter hunting—transceivers, portable loops,
ete. An impressive scrapbook of photos and
newspaper clippings confirmed the club’s
expertise with their gear.

Out on the mall area of the Plaza,
WB2DLW and other BARA members
manned a 40 CW station that attracted hun-
dreds of shoppers to the Expo information
booth, and then into the main exhibit hall.

Posters explained the reasons for CW, code .

First Army MARS operators show uvisitors inside
of van packed with military equipment. MARS
maintained link to Hawaii throughout Expo to
handle Vietnam-bound traffic.
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requirements for various license classes, and
the QRP International Amateur Radio Club
rules under which the station operated.

And there were many others— 73, Ham
Radio, International Mission Radio Associa-
tion, and even a small ARRL booth that
contributed to the overall view of amateur
radio seen by the crowds. Local newspapers
carried Expo news on Monday, Tuesday,
Wednesday and Friday of the action-packed
week, helping to swell the crowds.

To those who called K2US and were not
answered, we offer only the apology of heavy
local QRN and our primary responsibility of

Jim Joyce, WB2MEE, holds ticket-stub box for
IMRA’s Brother Carman in drawing for Halli-
crajters code sets at BARA booth.

telling the public about ham radio; to those
who were answered, we ask that you QSL
via the Bergen Amateur Radio Association,
Box 15, River Edge, N.J.; BARA will route
cards to those stations you QSO’d at Expo.
Now that the Expo has ended, planning
for the next Fxpo seems imminent. The
event did a great deal for the image of
amateur radio in north Jersey, and should
be a model for others elsewhere.
. WB2DLW/K3AFW

SUBSCRIBERS

We want to make absolutely sure that
no one is using our 73 mailing list. We do
not rent this list out as do other maga-
zines. If your address label from 73 is dis-
tinctive and you find that you are getting
any mail addressed. in the same distinctive
way please let us know immediately and
send us the envelope or wrapper that you
received so we can take appropriate ac-
tion. Your help in this will be very much
appreciated,
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6 Meter Exciter

During 1965 “73” magazine published a
series of articles by Bill Hoisington KICLL
describing heterodyne transmitters for 6
meters." They are fine rigs, the writer hav-
ing verified performance by breadboard
models. Cold start frequency drift averaged
about 1 kHz and this only during a short
warm-up period, thereafter holding steady
within 100 Hz or so. During the summer
of 1966 a modified version of his Slippery
Six* was constructed using a 3A5-IR5-1L4
tube line-up with solid state regulated power
supply. After a few minutes, frequency drift
would level off to about 50 Hz per hour
even with line voltage excursions of 20 volts.
Spurious output signals were 36 db below
a 75 mw carrier which drove a 5763/829B
transmitter.

Like some vacuum tube receivers, oscil-

lator power may be left on to eliminate
warm-up drift. In early 1967 an “always-on”
experimental VFO was built using two
2N706 bipolar transistors in an oscillator/
buffer configuration on 14MHz Ambient tem-
perature variations were smoothed by a 3
inch soft pine enclosure lined with aluminum
foil.
After stabilizing for 24 hours it was op-
erated as a carrier-reinsertion signal on 20
meter SSB stations with receiver in its AM
mode. No drift or instabilities were detect-
ed. Assuming the SSB station is drift-free,
this test requires 50 Hz or less frequency
change to keep a voice sounding natural.
For home stations use, continuously power-
ing frequency generating circuits is OK
but is not too practical for portable or
mobile use.

Experience with bipolar transistors has
shown they are not easy to “tame” for
VFO use® but most certainly the new
FET’s are a natural. One of the first to
appear was W2YM's unit with eye-bugging
performance figures.® Recently WIDTY de-
scribed his version using JFET’s® These
new unipolar devices when used in a modi-
fied Solid State Slippery Six” enable the con-
struction of a hybrid 1 watt output 6 meter
exciter having excellent frequency stability,
small warm-up drift, low spurious output
and 12 volt de operation (de/de converter
for tube b+ ). How this may be done and
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resolving of various problems that arose is
recounted in the following paragraphs.

Little difficulty with the VHF crystal os-
cillator was expected so its design came
first. As is well known, power dissipation in
these crystals must be kept small to min-
imize drift due to heating and accelerated
aging, For CR23/U and similar units, max-
imum power specification is 2 mw. How to
stay within this limit without some kind of
automatic leveling feed-back? Since class C
oscillators are amplitude-limiting why not
reduce B+ to a low value and thus power
in the entire circuit. Many transistor spec
sheet curves show good gains with a volt
or less and Ft extending into UHF fre-
quencies. A silicon transistor made for TV
luner local oscillator use is the GE 2N3662
having an Ft of 1.2 gHz and priced at 75
cents. It appeared to be a likely candidate
so breadboarding commenced with B+
supplied by a single flashlight cell. Of vari-
ous circuits tried, we liked K1CLL's the best
since it does not require “tuning out” crys-
tal capacity and impedance levels around the
quartz loop are low and easily optimized.
Overtone crystals between 45/46 MHz
were tried and CB transmit crystals running
on their fifth overtone worked just as well;
this rig uses a channel 23-T unit marked.
27.255 whose 5th O.T. is about 45.425 MHz.

Low B+ seems to be one easily applied
technique in getting crystal power down
because warm-up time averaged 5 minutes
with a drift of 15 Hz then holding steady
within 10 Hz, when checked on a frequency
counter. Temperature has a large effect on
frequency;_ warming the metal can with
finger heat will produce a few hundred Hz
change. It was decided to power the VFO
continuously during operation, switching the
crystal oscillator off during receive.

Using a resistor as a coupling element,
buffer base drive was adjusted for best mixer
performance with minimum 45 MHz signal.
Other things being equal, frequency insen-
sitive resistance coupling reduces pulling as
compared to reactive devices.

VFO circuitry evolved into a configuration
using W2YM’s oscillator with a source fol-
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Fig. 1. Schematic and coil data.

lower like WIDTY. A 3N128 MOSFET cir-
cuit had a slight edge in smaller drift but
an order of magnitude greater sensitivity
to changes of B+ versus frequency (note
double ft regulation in the original article).
Caution must be observed during handling
and an 7f diode is required for class C
bias. N channel JFET's tried were Siliconx
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LINK = 4T NO.24

LINK = 2T NO.20

E103 and Motorola MPF 103 thru 105, the
latter being finally chosen. Good load isola-
tion is provided by a FET buffer whose gate
series resistor value is varied to optimize
mixer emitter drive. A zener regulated B+
voltage is mostly to limit power input (and
lessened warm-up drift) as the frequency
versus voltage change is small. During test-
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ing, without a zener, B4+ was varied from
9 to 15 volts while the exciter supplied a
carrier-reinsertion signal on a SSB station
at 50.107, receiver mode being AM. There
was no discernable change in voice pitch!
A more critical test can be made by beat-
ing the fundamental VFO carrier around
5 MHz against a thoroughly stabilized 100
kHz marker in the receiver and adjusting
for a low beat of about 1 Hz as indicated
by the S meter. This resolution of a few
parts in 107 shows up effects of B4, load-
ing, temperature, etc. in a hurry.

Mixer performance was poor until collec-
tor tapping on its tank enabled a compro-
mise between high Q, impedance matching
and sufficient power gain, There was con-
cern about VFO harmonics being amplified
to a level where spurious emission would be
unacceptable and in initial circuits tried this
proved to be only too true. Also, a worse
case condition occurs when a VFO harmon-
ic coincides with a desired mixed frequency.
A power ratio of only 13 db was obtained
in one test; .5 watt carrier, 25 mw of 11th
harmonic. Excessive mixer drive level was
one reason but wave-form distortion in the
VFO/buffer section was really at fault.
Waorse case spurious outputs in this finalized
version are 50 db below a 1 watt carrier.
This includes 45 MHz crystal feed-thru, the
link trap having been set as described later
on.

The straight-thru transistor buffer was
impossible to stabilize by neutralization as
first constructed and for some time a 330
ohm partial load on the sampler pick-up link
was used to prevent self-oscillation. Shield-
ing of low level stages to obtain final am-
plifier stability refocused attention on the
“hot” buffer, where its instability might have
been due to insufficient shielding also. Sure
enough, bridge neutralization worked right
off and energy lost in a swamping resistor
now provides a well saturated grid drive.

Tubes tested for final amplifier use in-
cluded 6EJ7, S686, 12BY7, 5763 and 6CL6
with the latter winning first place. Although
its plate area is similar to a 5763, internal
shielding is much better and gain at 50 MHz
is good. Early tests indicated neutralization
was in order because of persistant self-os-
cillation. However, after considerable elec-
tronic detective work, it was found that
plate tank energy was radiating back into
the sensitive low-level 45 MHz circuits, thus
setting up a feedback loop required for os-
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cillation. A simple metal shield completely
enclosing these stages licked that problem
for good and tuning thru plate tank reso-
nance yields not the slightest trace of grid
current variation. I suspect operation is in
its self-neutralized frequency range which
is a welcome bonus. No low frequency or
VHF parasitics are in evidence either.

A Darlington transistor gate in series
with the cathode performs like a screen grid
clamper. 1 volt or more of dc applied to
the 10 K resistor causes output transistor
saturation and tube current is normal. When
rf drive is zero (key up, mode switch on
receive, spot, crystal out, etc.), sampler out-
put is also zero and there is no forward
bias. Transistor impedance becomes high
causing tube cuwrrent to fall, around 5 mils
or less. This circuit also has an odd effect
on tube current when mixer/driver tuning
is varied. Plate mils start to climb with de-
tuning until at 60 mils, sampler voltage is
down to a volt and further detuning causes
the current to drop rapidly towards zero.
No 7f drive and a dc cathode ground will
cause tube dissipation to soar to 14 watts;
70 mils at 200 volts. Therefore this simple
circuit should help to extend tube life under
no-drive conditions. Perhaps it has possibili-
ties as a cathode modulator if the exciter
is tun as a QRP rig.

For those who would like to duplicate this
exciter, some construction hints are passed
on. For L2, close wind 10 turns of insulated
wire on a % form, remove and secure the
turns with Duco or Ambroid_cement. When
set, unwind the ragged end turns and adjust
according to coil data, Add a little cement
where it tends to peel off. To tap L1, bare
% inch of wire and bend it like a tiny
inch worm. Sweat solder the loop closed then
proceed like L2, winding in such a way that
crystal socket connection and coil tap will
be adjacent, with 2% turns between it and
B+. For ather coils, close wind tinned bus
wire on a %42 form, adding extra turns. Re-
move from the form, stretch, then fully com-
press. It will spring open naturally after
which it is slipped onto a % form by a
slight unwinding process like a wrap-spring
one way clutch. Self-tensioning will hold it
in place while trimming to size and cement-
ing. A few extra turns on the toroid will
permit frequency adjustment later.

Locate the 2N3662 mixer buffer so that
its collector lead can connect directly onto
L4, insulated base lead projecting thru a
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No, were not lazy! Ifs just that
No, wer y! Its just that
Popular Electronics’ (Dec. 1967)

tells the DX-150 story so well

Reprinted Without Editing

uWhat may be the first really noteworthy
advancement in communications receivers is
wrapped up in the new Radio Shack imported
DX-150. Featuring continuous cOVerage from “
the top of the AM broadcast band (533 kHz) &
to the bottom of the 10-meter pand (30 MHz),
the DX-150 is 2 single'cnnversicn superhet Lo e
with a tuned r.f, stage, two if. stages, full-
wave product detector for SSB/CW reception
—and it's ‘100% solid state. selling at i
$119.95, the DX-150 has the flexibility of a.
communications receiver that 2 ham or SWL
is used to buying for $175-plus. To rattle off
a few more ujaatures’’: there is a front panel
antenna trimmer, fast or slow a.v.C. attack,
a cleverly concealed puilt-in monitor speaker,
plenty of calibrated bandspread, and noise
limiting in both the i.f. and audio stages. Be-
cause of the solid state circuitry, the usual
warm-up drift expected with a tube-type re-
ceiver is virtually absent here. And, although
the DX-150 is primarily 2 pase station re-
ceiver with 2 117-volt a.c. power connection,
it can be operated from an outboard d.c.
power supply consisting of only 8 D-cells.
Radio Shack claims {hat the receiver will op-
erate for 100 hours——cominuousl.y,using
only the d.c. supply. |deal for Field Day and
emergency work! The proof of the pudding SO
far as any communications receiver is con-
cerned is how well it works ‘‘en the air'’.
At POPULAR ELECTRONICS, "the DX-150 was
hooked up 1o 2 125-foot long-wire antenna
and tuned across the AM proadcast band.
Needless to say, the S-meter was pinned on
just about every single channel, and the
audio quality with Radio Shack's voice-selec-
tive speaker (extra, $7.95) was crystal-clear.
Tuning the pand between 1.55 and 4.5 MHz,
your reviewer got a chance to appreciate the
comfortable handling on SSB reception. Going
a little higher (4.5-13.0 MHz), the 25- and
31-meter bands weré 1aljve’" and signals ap-
peared to leap out, of the air — possibly
due to the very quiet background of the
DX-150. While quietness is usually regarded
as a lack of sensitivity, that wasn't the case
with the DX-150. On the top band (13-30
MHz), the sensitivity still seemed high; and
on the CB frequencies, the DX-150 could hold
its own against a dual-conversion receiver
built just for CB work. Summary: Radio Shack
has the Model DX-150 in most of its 160 re-
1ail outlets. Take 2 look at it, and get the
ufeel” of this unusual receiver.”

And only Radio Shack
has this 119.95 receiver!

Thousands of hams and

L ! swl’ i
ﬁiﬂfgﬁka?ﬁli Realistic DX-ISS(]; s eugﬁc?i‘;gffg 0
bl ol coverage receiver of 1968 It,f"-'all:.
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bl LIV L supply — your dependence u o
Bl Do i W TN STOCK e e The
of Radio Shack’s over 200 s?cl)ri;rOCK i Grties
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Pl 0 is certain to be the world's most imi
eated co llsoﬁ;&ucatm_?s product, we advise ol;)rst lmc;-
ere sl s;arel on a receiver is not nece llea'l—
ingicae. bus'? ectivity, sensitivity and “feel isa';:hy
e m(;(;em $200-8300 performance s ec'ﬁe
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Please rush me the item I've check below.
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[ FREE 1968 Catalog
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small hole for wiring to L3 drive link and
emitter lead trimmed to %2 inch and
grounded. Another small hole is required
for the neutralization connection. Resistor
leads running to 412 volts pass thru drilled
holes whose ground foil side is chamferred
back for insulating clearance. VFO and
tube socket sub-assemblies are pre-wired be-
fore attachment to the main board.

Copper-clad printed circuit stock is just
great for small rig construction; it provides
wiring, insulated tie points, chassis, shield-
ing and easy solder-ability all rolled into
one! Finalized circuit board is number 4
of a series to be tried in the development
of this exciter. Most leads are short and
direct. Coil terminals are positioned for
minimum lead length to concentrate induc-
tance about the tuning slug. Double clad
boards make it easy to apply B+ and ground
for distribution of power about the “chassis.”
Insulated connections are made by cutting
narrow channels thru the copper with a
Moto-tool and small burr. Ceramic trimmer
capacitors and crystal socket are epoxy-
bonded in place.

One gallon anti-freeze or oil cans are a
convenient source of metal for shielding.
Paint remover such as TM-4 quickly removes
labeling, leaving a bright tin-plated surface
that solders readily. This was used for all
metal work required in the exciter. A heat
conducting tube shield is highly recom-
mended. Tube socket chassis temperature is
fairly high but it is just about ambient near
the crystal and VFO area using either hori-
zontal or vertical mounting (tube uppermost).

Initial tune-up and check out should ad-
here to the following schedule. Connect a
jumper wire between pin 1 of the tube
socket and ground. For ease of removal dur-
ing test and trouble shooting, just tack
solder the low level circuit shield to ground
at each corner. Install a 6CL6 and its shield
but do not energize. “Kill” the VFO by
shorting its tuning capacitor plates with a
bare wire and do not install a crystal. Con-
nect a low current voltmeter such as a
Simpson 260 to the drive sampler test point.
Apply +345 volts at about 40 mils to “Lo
B+” and vary all tuning adjustments in a
random manner in an attempt to start par-
asitic oscillations. Zero meter reading indic-
ates all is well and this must prevail before
proceeding. A change of neutralizing ca-
pacitor value might be required; its value
is fairly non-critical however.
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Install a crystal and tune the crystal os-
cillator, buffer, mixer and mixer buffer to
its frequency around 45 MHz as indicated
by a reading of 2 to 3 wvolts de. Operate
the mode switch and optimize oscillator tun-
ing for positive starting with best output.
Now, enable the VFO. Notice little or no
change of meter reading. Mixer and mixer
buffer slugs are then backed out a few
turns, peaking up on a similar meter read-
ing with output now at 50 MHz. VFO low
limit and frequency range may now be set
by appropriate adjustment of toroid induc-
tance and the series padding capacitor. This
particular rig tunes 50.15 to 51.4 MHz.

50 db of signal/spurious ratio demands
nearly ideal mixer operation but it is easily
checked. With tuning adjusted as described,
zero VFO output should result in a reading
of about .1 volt which is crystal feed-thru.
With crystal out and VFO rumning, try
peaking up on an in-band harmonic using
the station receiver and its S meter. There
will be some transistor “white” noise along
with a small signal (about S7) but no de
volts on the meter, Variation of the FET
buffer gate resistor gave results as shown.

R DC Meter S Meter
4.7k 70 mv +40
6.8k 20 mv +20

- 8.2k trace S9
10k none S7

VFO plus crystal (crystal out)

8.2k i, S9
10k 2.8v S7
18k 1.7v S6
33k 1.0v S3
open . Av S3

Just a few minutes is required to run a
test like this and it enables-a best choice
of resistor R, in this case 10K. Only if
transistors” are changed need it be repeated,
being a set-and-forget adjustment.

With the solid state circuits squared
away, final amplifier tune-up is next. Connect
a 50 ohm dummy load to the output BNC.
Disable the VFO and retune all slugs to
erystal frequency. Move meter, 10 volt scale,
to the output sampler and energize the tube.
Peak all tanks, about %0 volts indicated
then carefully resonate the trap for best
null, around a volt or so. Do not alter its
tuning unless a different crystal is used. It
provides a 22 db reduction in spurious feed-
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Now...

Tune your Antenna

for Optimum
Performance

with this new antenna
noise bridge from
omega-t . ..only *$24.95!

Test antenna system for both resonant frequency and operating impedance.
Replaces VSWR bridges or other antenna test equipment.

Tests beams — whips — dipoles — quads or complete antenna tuner systems.
For use over entire range — 1 to 100 MHz.

*Freight included in U.S.A.
included.

Complete applications data and operating instructions
If no distributor near you,

order direct.

Dealership inquiries invited. For descriptive literature,

write:

omega-t systems incorporated

516 w belt line road « richardson, texas 75080 « (214) ad 5-5286

thru. Back out tuning slugs a few turns, en-
able the VFO and tune up on 30 MHz for a
meter reading of about 10 volts (B4 at 160
volts.) Verify the signal as being in-band
with a wavemeter, receiver, etc.

Leave all power on and stop the VFO.
There should be zero volts at the final sam-
pler, again .1 volt of drive sampler output.
Crystal removal drops this to zero also.
Check for parasitic oscillations by random
tuning of all slugs; sampler outputs must
remain at zero, tube cwrrent steady at 70
mils. With VFO running, once again iry
to peak up on an in-band harmonic. Results
should be similar to the previous test, no
sampler outputs, noise and signal somewhat
higher due to tube amplification. Its a bit
rough on the “bottle” but generates lots of
confidence in exciter stability and insures a
clean signal,

Finally, retune for proper operation on
6, remove the cathode ground wire and
check out gate performance. For tripling
to 2 meters, output at 48 MHz may be
obtained by using a 43 MHz rock, remember-
ing to retune the trap. Always keep in mind
that correct tuning means: “No VFO output
—no final output.” Tube output will stay
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high if the VFO is stopped and incorrect
tune-up was made on crystal frequency.
Pulling the crystal is not a valid test; out-
put will be zero in either case.

The exciter with +160 volts on the plate
will drive an 829B to 12 grid mils thru
a 5.6K grid bias resistor. The previous bat-
tery tube version with its fancy regulated
power supply for filaments and plates driv-
ing a 5763 buffer produced 8 mils. At max-

imum tube dissipation, +200 volts will vield

a 1 watt output.

From a cold start, drift is about 300 Hz
in 15 minutes settling down to “something
like 35 Hz per hour thereafter. This would
seem to be acceptable performance for port-
able or mobile use. For home station use,
warm-up drift may be eliminated entirely
by continuously powering the transistor sec-
tion; a novel power supply is suggested. It
will maintain B+ witahin a .2 volt for line
voltage excursions of 85 to 135 volts, is
short-circuit proof and draws less power
than an electric clock in the standby mode,
The VFO may be enclosed in rigid foam
plastic for ambient temperature smoothing
as the coil and capacitor have non-zero
temperature coefficients. Its output may then
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be applied to the mixer emitter thru a
length of shielded wire.

It is hoped that this little heterodyne
VFO rig will appeal to many of the 6 meter
gang. Since its absolute stability is good,
operation on hf bands via a power mixer
could be used to heterodyne down. For 10
meters, 50.5 MHz beating with 21.5 MHz
to get 29.0 MHz, as an example. Low budg-
et hams can shop around for bargains from
Meshna, Poly-Paks, etc. and build it for
about 20 dollars. Surplus scroungers with
fat junk boxes could cut that figure in half.
Its quite possible other high frequency tran-
sistors would perform as well or better than
IN3662's. A couple of 2N918’s tried worked
fine. Rag chewers will appreciate its stable
operation, running for hours on end with-
out distress, Frequency hoppers can adjust
the tuning for flat output over a few hundred
kHz or full spread with slight touch-ups of
slugs, mostly the sharply tuned mixer. In-
veterate tinkerers will note a polarity re-
versal protection diode, current limiting re-
sistors to prevent sudden death of a tran-
sistor should a test prod slip and an odd-
ball regulated power supply which keeps its
cool when shorted, trying only to improve
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117 volt line power factor. And if you're

“hooked” on frequency stability like me the
exciter comes close to state of the art for
LC oscillators!

The “do-it-yourself” adjustment and tune-
up technique was cross ¢hecked on a spec-
trum analyzer in the lab. Using a 1 watt
carrier for O db, crystal feed thru measur-
ed —51 db worse case VFO harmonic —53
db and-circuit noise —60 db, A couple of CB
crystals could be made to “twin”, a double
mode oscillation heard as an audio tone on
the carrier; a slight' retuning of the crystal
tank stopped it.

In conclusion, a tipe of the ole fedora
to KICLL, WIDTY, W2YM and others
whose previously published accounts got
this project off to a flying start and to Mrs.
Bob Trefry for yeoman effort with her

typewriter.

. WI1KNI
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Appliance Operators—

Please Turn Page

How many times have you wanted to
monitor for a band opening on VHF; waited
your turn on the net or just wanted to rag-
chew and at the same time be able to catch
up on a favorite home brew project?

Normally the average shack does not have
bench space at the operating location to
permit such a situation.

This project provides for a simple, inex-
pensive bench, which is portable, and pro-
vides for rotation of the bench top to sim-
plify turning of a’chassis as well as provid-
ing for parts and tool space close at hand.

If you are an avid home-brew fan, read
on.

Keep a weather-eye out for a bar or coun-
ter stool of the chrome tubing type with
swivel top. These normally have a ball bear-
ing base to the seat which is approximately

SEPTEMBER 1948

Lee Lansing Jr. WA4W AI
P.0O. Box 236
Triangle, Va. 22172

six to eight inches in diameter and permits
360° rotation of the seat. Remove the wood
screws which secure the seat to the bearing
plate and your project is well on the way to
completion.

Cut two eighteen inch diameter pieces of
one-half inch plywood (or other size as de-
sired) and finish with paint, varnish or shel-
lac. Cut four pieces of one-and-one-quarter
inch closet pole (soft pine) or square stock,
six to eight inches in length and finish in
same manner as plywood. Secure the closet
pole pieces to the plywood with wood screws
abeout one-half inch from the outer edge at
the quarter points in such a manner as to
provide two round shelves spaced six or
eight inches apart. Place the completed
shelf assembly on the floor and invert the
stool on the shelf assembly; locate on the
center lines and secure the stool to the
shelves with appropriate wood screws. The
completed “bench” can be provided with an
electric outlet, mounted on one leg, for sol-
dering gun or iron, with “patch-cord” to the
nearest convenient outlet. A small vise can
be mounted on the lower shel-to assist in
holding these small parts “too hot to handle”
when soldering. The lower shelf affords stor-
age for tools and parts while the top shelf

‘becomes a totatable bench for the chassis,

rig or what have you. Procure a three quar-
ter inch pad of foam rubber or plastic to
use as protection when working on panels or
components which may be scratched by a
hard surface. =

Note: This project is not compatible with a
reclining type lounge chair.

Mexican Licenses

Mexico seems to have relaxed a bit on
amateur radio licenses and you may be able
to get one if you are planning a trip down
that way. The open door border has been
strained by an influx of hippies and weirdos
from our countrv and now it is necessary to
get a Tourist Card from a Mexican Con-
sulate before crossing the border.
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A Review of the Heathkit
SB-110A

Want a really great transceiver for six
meter SSB? Then this is the one! Assembly
takes about thirty to thirty-five hours, and
the most difficult step is stringing the dial
cord for the final loading. This took me
about fifteen minutes of trial and error,
mostly error.

A look at the instruction manual will
show that all printed circuit boards (six in
all) are assembled first. All parts for these
are packed in a separate box, so one box
is all that should be opened at the start
Assembly of the PC boards, which appear
to be of high quality, takes about five or
six hours for all of them, including count-
ing and sorting parts prior to starting.

All instructions are very specific, and
easy to follow. The boards are also marked
on the component side with parts values,
so it is very difficult to make anv errors,
except by carelessness. When all boards are
completed (one resistor is left off the re-
ceiver RF board for later installation) they
are set aside for later use.

Next comes the installation of parts onto
the chassis. For this, the chassis is divided
into twelve sections, six on the top and six
more on the bottom. After a good portion
of the parts are installed, including the PC
boards, the final stage wiring is begun. Next
comes the wiring harness, which is made by
Heath, thankfullyv. A few wires must be
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trimmed to provide hook-up wire for later
use, but all others are precut to the cor-
rect length and siripped. After the wiring
harness is in, and partially wired, the coax
harness is installed (also precut and
stripped ). Wires are soldered to the foil side
of the PC boards, and the remaining parts
are installed. All of this is very easy, due
to the excellent drawings and detailed in-
sets in the book.

When construction is complete, before
alignment, vou will have two resistors left
over. Don’t worry about it. The 47 ohm
half watt is used for alignment only, and
the 33k two watt is installed in the receiver
rf stage, after neutralization.

Next comes the alignment. The only test
equipment required is an eleven megohm
VIVM (or solid state voltmeter, I used the
IM-17), a fifty ohm dummy load (light bulbs
are no good), and a receiver capable of re-
ceiving WWYV or a broadgast station on a
multiple of 100 kHz.

Some nice features of the SB-110A are
its ability to use crystal control for transmit
or transceive, with front panel selection, the
crystal socket is inside and it takes a crys-
tal in the 4.975-5.525 MHz; the built in

A Peek Inside The SB-1104
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100 kHZ calibrator; two antenna connectors
on the rear apron, one for the transmitter
and one for the receiver, or use the in-
ternal relay; phone patch input; ALC input;
a spare phono jack for whatever you want
(if out for a monitor scope, etc.); and a
spare hole which will take a phone jack,
this is used for a brass bushing when used
with the mobile mount. There is also a set
of relay contacts which close on transmit,
brought out to the power plug. A CW side-
tone generator is included which provides
about an 800 Hz. tone and has its own
level control (internal). In the CW mode,
the receiver is in the USB mode, and the
transmitter uses an offset crystal for carrier
generation, which bypasses the balanced
modulator, so when you tune a CW signal
for an 800 Hz. note, you will be close to
zero beat with him. The SB-110A also has
an excellent noise limiter which is turned on
by pulling out the audio gain control. The
AGC is normally fast, but pulling out the
rf gain control adds .2 mfd, which slows it
down considerably.

Unfortunately, Heath included no provi-
sion for AM operation. However, if AM is
really desired, the carrier null adjust pot
inside could be adjusted for about 50-75
watts carrier input, and the microphone level
cut down to prevent “overmodulation”. This
will give you carrier and one sideband, but
there is no way to turn off the receiver
BFO.

The crystal control feature is quite nice,
as it allows split frequency operation for
DX chasing, or crystal controlled tranceive
for net operation. There is an internal
trimmer to “rubber” the crystal slightly and

get exactly on the desired frequency. It
appears that minor rewiring is all that
would be required to use the SB-640 ex-
ternal LMO which was designed for use
with the SB-101, but Heath has no com-
ment in their ads. However, page 99 of the
instruction book shows an external VFO
connected to the spare phono jack.

When the SB-110A is completed, all that
is needed to get on the air is a power
supply, a speaker or phones, an antenna,
and a key or microphone (Amphenol
80MC2M comnector furnished with kit). The
recommended power supplies are the HP-13
for mobile (12 VDC) and the HP-23 (117
VAC) which fits quite nicely into the back
of the matching SB-600 speaker.

As far as performance goes, the SB-110A
far exceedes the Heath spec sheet. I meas-
ured 10 db S+N/N at .05 microvolts using
an AN/URM-26G and a Simpson 260, and
the CW output is slightly over 100 watts
measured with a Bird thru-line wattmeter
into a fifty ohm load.

In summing up, although I found the SB-
110A easy to build, I don’t recommend it
for anyone who has never built a kit before.
Start off with something a little easier, like
a Twoer or the power supply you plan to
use. Or try the IM-17 solid state multi-
meter if you dont have a VIVM; for twenty
bucks, you can’t go wrong. All in all an
outstanding rig for the serious six meter
SSB man, who wants an easy to operate,
well performing rig with a very pleasing
appearance, and a reasonable price tag. See
you on six.

... WA2ZSA
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MASTER tape below!

CM-1: For the beginner. A com-
plete course of instruction is on
the tape.
5, 7, 9 WPM. Prepares you for
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and punctuation.
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tapes are unsurpassed for timing accuracy. Whether you're just start-
ing, going for your Amateur Extra, or somewhere in between, the
CODEMASTER tapes are your best code-learning buy! Find your CODE-

CM-114: An intermediate tape, es-

pecially for General Class exam

Practice material at @ s!udy.VNl_? ilrisfmcéicn: just prac-
“ tice. 14 hr

3, hr at 17 WPM. Includes coded
groups and straight text.

YOUR TAPE RECORDER IS READY TO TEACH CODE!

That's right! Your tape recorder is ready to help your code study.
The CODEMASTER tapes give you professional instruction via your own
@ tape machine. Now generated by digital computer, the CODEMASTER

CM-2: For Extra-Class license
study. Mostly straight text; some

@ code groups, 1 hour at 20 WPM;
Y hour each at 25 and 30 WPM.
For real QRQ, play this tape at
twice speed!

;1 hr 14 WPM;

CODEMASTER tapes are 2-track monaural; available in two sizes: 7-inch reel (33 IPS) and 3!4-inch reel (17; IPS).
Will play on any but full-track machine. SPECIFY both type and size of tape you want. Any tape, $5.95 postpaid USA
4th class. Any two tapes, $11.00; all three, $15.00 PPD. Immediate delivery. CODEMASTER tapes are made only by
Pickering Radio Company, P, 0. Box 29A.Porismouth, R. |. 02871. Satisfaction guaranteed. Dealers: inguire.
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Six Meter Transceiver
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Fig. 1. Schematic diagram

Here is one way to get on six meters
without spending a lot of bucks. In the proc-
ess you can have a lot of fun building your
own rig and, if you are one of the unini-
tiated, take the plunge into transistor eir-
cuitry.

You have probably already looked at the
transceiver diagram, Fig 1, and I expect
that your reaction was “boy, that looks
simple.” Well, this rig was intended to be
simple and inexpensive. The transmitter
power input was kept low—2 watts—more
than adequate to give good local coverage.
The low power also means the rig can be
run off Size “D” flashlight batteries keep-
ing the weight down (5% Ibs.). This along
with the small size makes it a dandy rig
for portable and/or emergency use, An rf
amplifier was not used ahead of the receiver
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mixer i grder to keep the cost down. The
rf amplifier is not needed for local activity
anyway.

General construction

The-transceiver is built in two 7 x 5 x 3
aluminum miniboxes (Bud # 3008A) butted
back to back so that you end up with a
front and rear compartment. The front com-
partment houses the converter, transmitter,
modulator and has all of the controls, with
the exception of the power selection, mount-
ed on the cover. The microphone socket, on/
off volume control and spot switch are
mounted on a small bracket positioned so
they protrude thru the front panel when
it is assembled to the front minibox. The
rear compartment houses the BC receiver,
modulation transformer and battery pack,
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The power selection switch and socket for
external power are mounted on the rear
cover.

The antenna socket is mounted on the
top right end of the front box. Two holes
near the antenna socket allow access to the
transmitter amplifier tuning and loading con-
trols.

The only luxury in the transceiver is the
meter that is used to measure either battery
voltage or rf output depending on the set-
ting of S2. Actually the meter is well worth
the investment considering the speed it
allows in determining battery condition and
ease of transmitter adjustment with different
antennas.

S1 switches the transceiver between trans-
mit and receive mode. S1A switches the an-
tenna and S1B switches the dc voltage. S5
turns on the transmitter oscillator for fre-
quency spotting.

Chasis layouts are shown in Fig. 2 for
the converter and transmitter exactly as I
built them. They are the only units that
may be critical in the transceiver and are
therefore the only layouts shown. The ar-
rangement of all units as to their position in
the transceiver was not found to be critical
so a detail layout of the entire transceiver
was not prepared. The final locations will
probably be determined by ease of operation
and by best utilization of space. In any case
the two Bud cabinets specified have plenty
of room in them.

The receiver

The receiver is made up of two basic
parts; a commercial transistor receiver (Jap-
anese variety $5 to $8) and a one transistor,
Q4, combination oscillator/mixer/converter.
The converter operates on the autodyn
principle, L6 setting the oscillator frequency
at one half the operating frequency. In this
case the oscillator tunes 24.195 MHz to
25.195 MHz to cover the receiver range of
50 to 52 MHz. The output of the converter
is approximately 1610 kHz. The transistor
receiver is used as the if amplifier, detector
and audio output amplifier and is tuned to
the converter output frequency of 1610 kHz.
Coupling between the converter and receiver
is accomplished by a six turn link wound
over the center of the be set ferrite loop
antenna. This link is connected to the 3 turn
link over the center of L5 by a 150 pF
capacitor. The 150 pF capacitor prevents any
chance of too tight a coupling and subse-
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Six Meter Transceiver—Controls, bottom left to
right; microphone, on/off volume, spot: center
left to right; meter switch (DC-RF), receiver
tuning, send/receive switch. Antenna shown is a
collapsable “CB” replacement type and is mounted
with a PL-259 to Phono adapter. Note crystal
mounting thru lower right side. Speaker opening
cut in top right rear compartment.

quent pulling of the be set oscillator fre-
quency. Do not use shielded wire for the
connecting twisted pair.

L5 1is constructed by winding one full
length (about 45 turns) of #26 wire on the
form, applying a layer of plastic electrical
tape, then winding the second layer of 30
turns, L35 resonates to the converter output
frequency of 1610 kHz.

Because the be set is mounted in the rear
compartment it is necessary to install an
external volume control. The new volume
control and switch is connected as follows:

1. Remove ‘the two wires going to the
switch of the old be set volume control
and solder them together.

2. Remove the three wires going to the
resistance element of the old volume
control and connect them to the three
inner condustors of a length (about 8
inches) of three conductor shielded
cable.

3. Connect the other ends of the three
inner conductors to like terminals of the
new volume control. The shield should
be grounded to the chassis near the new
volume control. The shield is not con-
nected to anything at the €nd in the
be set.

4. The on/off switch on the new volume
control should be wired as per Fig. 1.
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Receiver adjustment

Use a grid dip meter to adjust L4 to 41
MHz, L6 to 25 MHz and L5 to 1.6 MHz
for a starter. Tune the be set to a dead
spot between be stations near 1.6 MHz.
Because of the lack of shielding in this type
of be set harmonics of the be set oscillator
will be coupled into the 50 MHz converter
thru the twisted pair connecting link. With
a converter tunning range of 50 to 52 MHz
vou are bound to get one of those harmonics.
By keeping the bc set tuned between 1.6
and 1.62 that harmonic should show up near
the 52 MHz end and won't be a problem.

The next step is to couple a signal into
L4 and adjust alternately L6 and C1 trimmer
until the range of 50 to 52 MHz can he
covered by tuning C2.

If you intend to use the entire range of
50 to 52 MHz set the signal source to 51
MHz and adjust L4 and L5 for maximum
output from the be set. If most of your
operation will be in the first 1 MHz of the
six meter band set the signal source to
50.5 MHz and tune L4 and L5 for maximum
output.

The transmitter

The transmitter is constructed on a 4 x
2% inch piece of .04 inch thick aluminum
with two 1# inch lips folded down a both
ends. The shields are held in place with
spade lugs and have a % inch hole drilled
through them for signal feed through to the
next stage.

The oscillator, Q1, uses overtone crystals,
feeds Q2 which is a straight thru driver for
the final, Q3. Either 2N706’s or HEP-50's
can be used for the oscillator and driver.
The prices aren’t bad, $.99 for the 2N706
and $.79 for the HEP-50. The final uses
a 2N3553 which costs about $4.75. The
IN3553 has a Collector to Emitter Voltage
rating of 65 volts which is required for
amplitude modulation of the final (with a
12 volt supply the collector voltage on modu-
lation peaks can reach 48 volts). The 180
ohm resistor in the collector lead of the
driver Q2 limits the peak voltage to that
stage on modulation peaks. With the ar-
rangemerit shown 80-90% modulation can
be achieved. If 100% modulation is required
the 180 ohm collector lead resistor to Q2
can be eliminated, however, Q2 will have
to be replaced with a transistor that will
handle the 48 volt modulation peaks. On
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Front compartment with “U” cover removed show-
ing; 1. In lower center the bracket used to mount
the microphane jack, onfeff volume control and
spot switch, 2, on right the transmitter mounting
and crystal mounting bracket. Note the modulator
printed circuit board mounted on compartment
back just behind the transmitter, 3. center left
the converter sub chassis.

the air checks with other stations indicate
that the modulation, as set up in Fig. 1, was
adequate. Both Q2 and Q3 require heat
sinks.

The transmitter was mounted in the front
compartment with the bottom or wiring side
facing to the right. This allows access to
the circuitry for checking and possible
trouble shooting after the chassis is mount-
ed. The coil slugs are accessible thru the
bottom of the forms. An insulated tool should
be used for tuning. A bracket is formed for
the crystal socket. This brackét™mounts on
the bottom of the transmitter chassis over
the oscillator wiring and makes it possible
to change crystals thru a hole cut in the

‘right side of the cabinet.

L3 is a self-supporting coil made of #18
wire. The two turn link is made of #22 solid
insulated wire. The link can be best made
by taking two turns around the shank of a
% inch drill then twisting the ends of the
wire a couple of times next to the turns.
The link is inserted between the 1st and
2nd turns of L3 from ground end and is
held in place with a couple of drops of glue.

Transmitter Adjustment

L1, 12 and L3 should be grid dipped to
50 MHz. If you can’t get a good dip on L2,
temporarily remove Q3 from it’s socket. If
possible do the initial tune up with a 10
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volt supply. There is less chance of damaging
the transistors at that voltage. Apply power
to the oscillator by depressing the spot
switch S5 and check with a grid dip meter
to make sure Q1 is oscillating. If Q1 does
not oscillate adjust L1 until it does. At this
point you should be able to tune in the
oscillator signal with the converter when-
ever S5 is held depressed.

Connect a dummy load to the antenna
jack. This can be a 51 or 75 ohm 2 watt
resistor, Turn S1 to transmit and tune L2,
C3 and C4 for maximum reading on the
output meter M1. Then go back and adjust
L1 for maximum output on MI. Tum SI1
back and forth between transmit and receive
several times to make sure L1 is adjusted
properly for easy oscillation.

The modulator

The modulator is an Eicocraft EC-300
2 watt autio amplifier kit and sells for $4.95.
At that price it is hardly worthwhile to de-
sign and build vour own. The input imped-
ence is 2k ohms and is matched to a high
impedence crystal mike by TI1. T1 iso-
lates the amplifier common, which is at a
plus voltage, from the transceiver ground
system. No form of gain control was needed
as the amplifier output was just right with
it running wide open. The microphone used
with the transceiver is a lapel mike (Lafay-
ette 99H4510) and does a pretty good job
for $1.95.

The output of the amplifier is 8 ohms
and is matched to the approximately 50 ohm
input of the final by reverse connecting a

Rear compartment with “U” cover (holding power

select switch and external power receptical) re-
moved showing location of BC set, modulation
transformer and battery pack.

&6

Knight 54B4149. The common and 8 ohm
tap connect to the amplifier output and one
side of the secondary, and center tap are
used to obtain 50 ohms for feeding the
transmitter.

The Eicocraft comes with mounting screws
and spacers. This hardware is used to mount
the circuit board to the rear of the front
compartment behind the transmitter chassis.
The spacers provided are not very long so
care should be used to make sure all leads
on the bottom of the circuit board are
trimmed closely.

Conclusion

The converter tuning capacitor is fitted
with a Jackson Bros. #4511 vernier drive
for smooth operation (available from Arrow
Electronics Inc.). The dial plate is a piece
of .04 inch thick aluminum 2 x 3 inches that
was painted and numbered by using Datak
instant lettering.
the transceiver has a built in power sup-
ply of 8 series wired Size “D” flashlight
cells. A switch and socket is mounted on
the rear cover so that an external power
supply can be used. This could either be
a car battery (plug in cigarette lighter) or
a 115Vac supply. If continued portable use
is anticipated it would be worthwhile to
invest in Nickel Cadmium batteries and
build a charger.

Power consumption under three different
voltage inputs are:

Voltage Total input._ Final input
10 .35 amp .18 amp
11 .40 amp .22 amp
12 .45 amp .24 amp

In recéive mode the transceiver draws
between .04 and .05 amp.

The transmitter output circuit is designed
for 52 to 72 ohms and can be operated
with either a whip for portable use or a
beam. A whip should only be used when
necessary because of the limited coverage.
If a portable beam is not available when
operating portable, say from a mountain
top, a long wire with a simple tuner will
work out much better than a whip.

So there you are—if you want to get
your “feet wet” on transistors and also get
together with the gang on the local six meter
net go to it. I'm sure you will get as much
fun and accomplishment out of it as I did.

... W2ATW
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supply cost.

NEW FrRom @D

HEAVY DUTY SSB POWER TRIODE
TYPE 572B/T160L

e |deally suited for grounded grid linear amplifier service
e Rugged graphite anode.
@ Durable bonded thoriated tungsten filament.

® Relatively low operating voltage minimizes power

® /ero bias—no bulky auxiliary power supplies.

® May be used in instant-on, no warmup amplifiers,
for home brew linears. In most instances the
572B/T160L directly replaces the 811A providing
greater peak power capability and longer life.

MAXIMUM ICAS RATINGS PER TUBE
DC plate voltage. .. ........
DC plate current ..... o]
Plate dissipation ..........
Filament power ...........

AMECO DIVISION OF AEROTRON, INC.
U. S. HIGHWAY 1, NORTH e P.O. BOX 6527 » RALEIGH, N. C. 27608

......................... 2750 volts
............. S oo b D

........................ 6.3V@ 4.0 Amps

e Compact Envelope.

160 watts

Rejuvenating Old RTTY Ribbons

Is your typewriter or teleprinter ribbon
getting old and run down? Does it print
dimly and sometimes not at all? Here is a
simple remedy.

The first step is to wind all of the ribbon
onto one of the spools in the machine. Then
remove the ribbon and both spools from the
machine and rewind it by hand, feeding it a
few drops of oil (ordinary machine oil or
SAE-10 motor oil). Put a good sized drop
or several drops about every inch or half
inch of ribbon as you rewind. The amount
of oil needed will depend upon how dried-
out the ribbon is to start with.

After oiling, rewind onto the first spool
without adding any more oil. Keep the rib-
bon fairly tight on the spool as you wind.
This tends to force the oil into all parts of
the ribbon and distributes it evenly.

Now replace the ribbon in the machine
and test it by typing with it. If you have too
much oil on the ribbon it will type rather
messily, but if not enough oil it will print
dimly.

Another tip: ribbons which are used in
adding machines, posting machines and other
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office machines other than typewriters seem
to be of better quality and last longer than
regular typewriter ribbons. Most users of
these machines will give you their discarded
ribbons. Since adding machines and such
use only one half of the ribbon anyway, a
discarded ribbon still has half of its useful
life ahead of it.When purchasing a new rib-
bon it would be good economy to buy one
designed for adding or posting machine
service. Joe Wright WEAQN
VACUUM VARIABLE CAPACITOR—JENNINGS type UCS-
500. 25-500 pf @ 10KV. Includes panel mounting bracket.
BRAND NEW. Factory Boxed. (5 1bs.) .......... §56.00
AIR VARIABLE~GAPACITOR—HAMMARLUND type TCD-
240-F, Dual section air vari transmitting type. 31-250
pf per section, (10 Ihs) e L e A R el 9.95
POWER SUPPLY GHOK NCOR tyhe C-1001. 10.5
Henries @110 ma, BRA\ID NEW. Factory boxed. (3 ]IbEI;

| POWER TRANSISTOR HEAT SINK—MOTDR{]LA type

MS-15. Holes drilled for TO-36 transistor. (1 1b) ..§1.25

TUBES—5726/6ALSW (GE & RCA) $.95

0A4G (RCA) .95

5844 {GE) 1.15

JRAWGY .. 1.00

TRANSISTORS—2N44A (GE) Sl.llsg
N301 .

60

IN31
DIDDE&—!\J&I} (GE)
IN1202 (BENDIX) 1.20
All items are BRAND NEW. Quantities limited. Include
sufficient for postage and insurance—any excess will be re-
funded with your order.

KAPTAINS KOMPONENTS

2225 Albion Street @ Denver, Colorado 80207
(303) 355- 3630
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TEN-IN-ONE MINI-LAB

Here is a complete test laboratory all in one
ackage! A modern miracle of electronics.
'his one unit contains an AC-DC Volimeter:

50, 150, 500 volts; 0-500 mA; 10K, 100K, 1M
ohms; resistance and capacitance substitu-
tion; 9 vde battery supply; RF Signal gen-
erator 455 kHz (and up to 700 kHz); plus
an audio generator at 400 Hz You can serv-
ice just about anything with this lab. You
can signal trace and align receivers and
trace audio systems, speech equipment, hi-fi
and tape recorders. This is probably the
single most useful piece of test equipment
ever to come along.

SPECIAL $24.95 pp

20,000
OHMS
per
VOLT
V-0-M

DC Volts:
2.5, 50, 250,
500, 5000.
AC Volts:
10, 50, 250,
500, 1000.
OHMS: 1K, |
10K, 100K, 1M.

DC mA: .05, 50, 500. Decibels —20 to +62 db.

Few small VOM's read up to 5000 volts, yet
this is just what you need for testing your
rig. 3” meter with mirror for high accuracy
of readings. This meter has both the low
scales and sensitivity for checking transistor
circuits as well as the high ranges for trans-
mitters. Buy one for the shack and one for
the car. Light and rugged for traveling.

SPECIAL $%9.95
plus 75¢ postage & handling

24 HOUR CALENDAR CLOCK

DESK NAME PLATE

Your name and call on a beautiful desk
plate might normally cost you around
$10. These plates are walnut grained
and are available with up to 20 letters
and spaces. You can have your full name
or your first name and call. Tmmediate
delivery on all orders. 10” long by about
1” high. Identify your station with one
of these plates. Sorry, no zero availablel

SPECIAL $2 pp

WL T

TRANSISTOR

DC SUPPLY
This power sup-
ply will operate
transistor radios
and other de-
vices under re-
pair or where
batteries are a
drag to replace.
Voltage range:
0-20 vde contin-
uously variable. Meter ranges: 0-20 vde, 0-20
mA, 0-200 mA. Maximum current capacity:
150 mA/20 v or 200 mA/10 v. Pilot lamp. AC
ripple: less than .25 mv rms. Fused. Has

i

built in power transformer and 30 watt
power transistor. Built for continuous duty.
ONLY $14.50 pp

A R TR R T R T R T R

SIGNAL TRACER
Here is an exceptional
value. This solid state
signal tracer will make
servicing of your re-
ceiver, AM/FM and TV
very easy. Comes com-
plete with shielded prod
and clip cord. Self-pow-
ered. Six transistors,
four diodes and one
thermistor. Built
speaker-. and 200 uA
meter. Attenuator 20-40-
60 dB. Gain over T0 dB.
Outputs for 8 and 600
ohms. You can track
down the trouble in a
receiver in minutes with
this little unit.

ONLY $17.95 pp

n

LR

S LU T

T "
This clock reads out the day, date and
time in large, easy to read numbers.
None of that little tiny number business
for your shack. Set this up on GMT and
never make a mistake again on logging
time and date. 8”x81%”x8%”, brushed
aluminum case. Synchronous self-start-
ing movement, 110 v 60 cycles. Make
your operating desk look outstanding
with this new type of clock.

SPECIAL $49.50 pp

LEUEERNRE R LT Ry

REDLINE SPECIALS

&8
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UL TR LT T

AU

Here is something entirely new in
clock radios - a digital clock plus a
very sensitive AM-FM with AFC ra-
dio. This is the first digital clock
radio ever imported into the U.S.
The radio is all solid state, of course.
This makes a wonderful radio for the
pedroom. Price clock AM-FM radios,
even in the bargain fliers, and notice
the amazing low price for this one.

SPECIAL ONLY $49.50 pp

L T R L T PR T T ERR TR TR

UL

'AM-EM DIGITAL CLOCK RADIO

‘TRAVEL-CLOCK RADIO

Eight transistor clock radio, com-
plete with clock, radio alarm, and
slumber setting! Weighs less than
I/ pounds. Great gift for a traveling
friend or relative. Or yourself. Ear-
phone for private listening, if you
like. Batteries included.

SPECIAL ONLY $17.95 pp

LT RR T TR A TR R T g AR s T R LR R R LR L

After testing a dozen different makes

of cassette tape recorders we found that
the Valiant was by far the easiest to use.
The fidelity is good and the push button
system outstapding. Has battery level
meter, recording level meter, jack for
feeding hi-fi or tv, operates from switch
on mike. Great for recording DX con-
tacts, friends, at the movies, parties, un-
usual accents and things like_that. Once
you try it you will be using it like a
camera. Check this price anywhere, it is
a lulu!

SPECIAL, ONLY $44.50 ppd

Order today from

||||||

REDLINE COMPANY, JAFFREY, N.H. 03452
No COD’s—USA and APO only—mno taxes—postpaid unless otherwise specified.

Name _ Call
Address
City State Zip

Amount enclosed $
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Two Sidebands From The
TWOER

*(2! PARALLED NO. 26 WIRES

Ralph W. Campbell W4KAE
316 Mariemont Drive
Lexington, Ky. 40505

*

3W RMS
RF IN

€CY
sl [
s

STANCOR
A-383LETC

AUDIOIN  @—

Etﬂ.n. i ;__

"___‘l_%
-

AMI-TRON RF BEAD
(CEMENT WITH CLEAR
NAIL POLISH,

L ETC)
\m. 22 WIRE

LI,L2 ARE BIFILAR WOUND
ON TOROID CORE (AMI-TRON
T-37-10).

WIRES IN PARALLEL

Fig. 1. Diagram showing all parts and connections.

This article tells the story of a simple
way to build a 2 meter sideband rig. All you
need is a Two'er or similar piece of equip-
ment, furnishing 2 or 3 watts of rf output;
and a 5 watt amplifier, such as the Lafayette
KT-92. A mike preamp will help you get
4 or more watts output from this.

The double-sideband ocutput of the unit
described is nominally 3 watts PEP. If you
are careful, there is enough power available
for driving an Amperex 4CX250 or similar
beam tetrode wusing a shielded, high-Q
input tank circuit. If you're driving two of
these tubes add a 6360 in class AB, (or B)
as an intermediate power amplifier and use
the drive control as we have outlined here.
As a sort of rule-of-thumb, this unit will
supply about 1 RMS watt to the grid of the
next stage. Also, do not feel that you will
be losing something by going to DSB! That’s
not the case. With the 6C9 balanced modula-
tor you can select either high efficiency, well
modulated AM, or DSB with real punch!

The operating classes are AB, for AM

70

carrier plus screenfed audio (AB;, if you
don’t drive it so hard); and class B for the
DSB mode. Incidently, AB; linear operation
is possible with the Two'er, but not recom-
mended since there is “multiplied hum” and
fragments of 60 Hz ac present in the output.
We do not make DSB out of existing AM
from the Two'er, in case youre wondering.
Separate audio derived from the 12AX7 and
6AQ5 in this commercial unit will not have
encugh_power as when an outboard audio
amplifier is used. Try it though, if your
curiosity is not satisfied. With just one tube
and an audio amp, you'll soon be known as
a “genius” if you get on 2 meter DSB without
some 47 different kinds of transverters and
a degree from No-Hope-Tech! We do use
a zener diode if you want to bamboozle ‘em
a little. Operation is, as we said, either AM
or DSB with some grid current being drawn.

Negligable distortion is present when a
1000 ohm 1 watt composition resistor swamps
the grid input winding, but it is necessary
to go to 2 watts when driving the modula-
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tor with more than 5 watts de input to the
preceding stage. And, probably a higher-
valued zener, such as the HEP-103 will be
necessary. Here we use an International
Rectifier 1 watt 3.9 volt job. Incidently, the
correct class A bias for the 6C9 is about
minus one volt, so for DSB driving the tube
with rf at an average value of —4 volts is
quite acceptable. Peak-to-peak swing is about
9 volts, with no more than a small fraction
of a peak in the positive grid region. Power
in excess of 3 watts will be dissipated chiefly
by the control grid (when driven positive),
so watch it when using anything larger than
a Two'er for drive.

An interesting point is that there is nega-
tive current feedback, or degeneration,
through the zener for negative audio peaks
and this tends to improve the audio fidelity;
rf having been safely bypassed to ground
through junction capacity. On AM mode
screen modulation, using a Cesco Reflecto-
ometer in the output line as a tuning/SWR
device; we see upward modulation when
flat-topping the audio in class AB,. Simply
reduce the audio gain to a point where only
when shouting into the mike at 2 inches
will produce this symptom (use a dummy
load): then relax and talk normally, and no
one will know that it is zener offset positive
peaked AMI! Of course a scope will come
in handy here for setting it properly!

Construction

The first photo shows parts placement on
the bright nickel plated steel chassis, with
the screen voltage or drive control on the
left. Just behind this pot on top of the chas-
sis is an rf coax termination, using approx-
imately 1 yard of RG-58/U coax cable at-
tached to the phono connector output of the
Two'er. The Two'er was previously wired
for driver plate current to flow through the
350 ohm dc coil desistance of the Dow-Key
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DK-60 send/receive relay, with the 1000
ohm internal dropping resistor removed.
This way, the switch on Two’er panel serves
as the control for all circuits and external
contacts on the DK-60 relay open the speak-
er return on transmit: of the if strip used.

Getting back to the modulator. Just be.
hind the termination is an audio input con-
nector patching the KT-92 amp into the
VC to 10K CT 5 watt Stancor A-3831 audio
transformer. With the tap on the transformer
set to a nominal 8 ohms will give good qual-
ity audio (almost broadcast quality) if you
don’t overdrive it! Also, for improved fidelity
it is desirable to feed 4 ohm output (or 3.2)
from the amp into 8 ohms, but not vice versa,
with a power loss. Please note also that if
yvouTe using a KT-92: this is an ac-dc type
amp with floating ground and plug phasing
is important to avoid electrical~shock when
used with other grounded equipment. Re.
move the Two'er audio section, after ex-
perimenting, to prevent weird results using

" the balanced “modulator in DSB with AM

on what is left of the phased-out carrier.
Yanking the tubes out (carefully) will do
this. Next we see the 6C9 tube in the center
with the power transformer behind and a
type 60P UHF panel receptacle.

The next photo shows the miniature
toroidal tank circuits before they were
mounted to the chassis underside with epoxy
cement. An FT-243 crystal holder is used to
reference the size of the components in-
volved. The left (L1) tank is a bifilar 6 to
2 of #26 Beldsol wired toroid, with an Erie
15-60 PF NI1500 trimmer capacitor; and is
tuned only by the 2 turn series input capaci-
tor just mentioned, which makes the left
(grid) winding into a form of autotransformer
for rf. Later on the Q dropped in this circuit
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with mechanical tuning adjustments: so
we went to an 822EN CRL trimmer. The
righthand (1.2) tuned circuit uses another
toroidal rf tank, wound on an Ami-Tron
T-37-10 core, push-pull balanced to single
turn output coupling. Both tanks are bifilar
wound. Do not use wire any heavier than
#24 Beldsol or you will break the core! And,
it is academic if youll raise the Q much
higher with bigger wire, because circulating
current losses may defeat any gain over skin
effect at these frequencies.

An important thing here is that we used
material type #12% (Carbonyl SE) cores
purposely to “keep the field within the core,”
at a reasonable Q, compared with air-wind-
ing, so that shielding would be unnecessary
in this unit; and the leads to and from the
toroids are much shorter than would be the
case with an enclosed trough with removable
cover for tuning. It also serves (the cores)
to make visible the small Erie 1.5-8.0 pF
trimmer for easy tuning with a metal tipped
plastic “tuning wand,” plus the fact that the
size of the miniature components reduces
imbalance because of proximity to the chassis
lid or front apron, from the inside,

By keeping the “field within the core,”
we save space, reduce radiation loss (high
specific inductivity of 7.43), make the trim-
mers accessable for tuning without a cover
removed, and have shorter leads to the
tube. There are no fancy balance controls
nor do you see half your power output drop
off by removing lid of the Bud CU-482 con-
vertabox! Perfectionists will find that in-
creased balance for a sharper carrier null
(more than 20 dB, as observed), can use a
JAN type “place-over” shield base aver the
BCY tube socket; and with the unit oper-
ating DSB mode, move same eccentrically
around-and-about the tube looking for de-
crease in output, on the reflectometer in
forward position with maximum setting on
level pot.

The last photo shows the underside of
the unit, the neon NE-2’s and the fullwave
voltage charging electroylics and the out-
put filter capacitor. The NE-2's were later
replaced with higher current NE-83s for
longer life (the 83’s are pre-aged) and the
same component protection. The purpose of
the neon’s is two fold: First, the highest dc
voltage on the plates is limited to the top
firing voltage drop of the two in series {about

*Available from Permacor, 9540 S. Tulley Aye, Oak
Lawn, TH,
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220 volts) plus the drop through the 4.7
k 2 W resistor. Second, the operating point
is established for the screen by having a
voltage limit of only one neon drop at the
lower end of the 20 k pot: this gives rather
precise control of the modulated AM out-
put in AB;. Without the neon’s, cathode
bombardment may result from the excessive-
ly high plate and screen voltages when not
transmitting or driving with some rf signal,
but leaving the mode switch on DSB,

Use

We had trouble, at first, with the Two’er
apparently going “spurious;” where the 72
MHz multiplier stage began leaking through
the low-Q of the output tank; radiating
a 1.5 microvolt signal around town on
channel 5. Meck Brazelton, W4JSH, phoned
me about it (since he is our local TVI ex-
pert), and we thought that this was an image
on his new Amphenol Field Strength Meter.
But it wasn’tl The Two'er output was the
cause (ceramic trimmer loosened-up). After
this wag corrected, we were much cleaner
than a nearby Ameco TX-62; and had more
2 meter output.

Stability --

The Two'er is crystal controlled and has
an output frequency 18 times the funda-
mental of 8 MHz Coincidental with the
multiplier leak-through mentioned above, we
had severe drifting (3 kHz in 10 MIN)
which was cleared up with the new trimmer.
Art, WB4ENO, helped check this with his
new Interceptor receiver. There was some
drift over a long period of time; but after a
long warm-up this was minimized. We tried
WA4JKL’s idea for “A Low Cost ac Regula-
tor,” deseribed in January 1967 73, which
improved things. With the Two’er, audio
tubes must be removed to lighten the load,
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and a 10 watt bulb worked better than 60.
Incidently a similar series current regulator
for a dual 30 watt draftsman fluorescent
lamp has been in use here for 3 years, with
no lamp replacements yet!

Using the KT-92 amp at the full five watts
was not necessary. Only about 3 watts were
needed to fully modulate 2 watts of rf. Nega-
tive peak degeneration allowed this to be;
as it is possible in cerfain cases to use as
much audio as rf, power-wise, if you use
positive peaks of audio and dissipate maybe
% watt in the zener impedance of 10 ohms:
not overlooking the % watt audio dissipated
on the screen, itself.

In designing the 6C9 balanced modulator,
we chose the rf quiescent point to be fixed
at about 2 volts negative (3.9 volt zener)
average value; and the dynamic audio screen
impedance was figured to be 15 K ohms,
when viewed by the secondary winding, of
a 10 K CT audio transformer at four watts.
It takes a montrous amount of speech to
make the unit flat-top; however, it will do
this, even though theory says not! Not at
least with screen-fed AM. The best way to
set your amp level (and/or preamp) is to
use an oscilloscope. Don’t worry about DSB
and AM being non-compatible! You can
initiate QSO’s on AM and then just flick
a switch to go to DSB.

Traces

Using the 6C9 on-the-air has been a pleas.
ure. Most local hams have not tuned DSB
before, and several thought we were flat-
topping AM or splattering, until it was ex-
plained that they should use their BFO.
Oscilloscope traces were made of both screen
modulated AM output and DSB, at the same
setting of the KT-92 amp gain. It was in-
teresting to see that regular AM had a zero
reference line which could be interpolated
by visual averaging, in the center; whereas
DSB demodulated was like the speech wave.-
form was “all positive or all negative” going;
all good quality carrier-less random audio
waves, because no carrier was injected in
the demodulating probe used. To listen to it
on a james dandy mixer, improved,” was
to hear the usual, muffled FM type sound on
a Brush Clevite brand hi-z crystal earphone.
There was a huge increase in level when
switching to DSB, as theory would say =
8 dB.

For the engineers in our midst, I'd like to
say that the method used here to create a
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DSB signal is pretty sound, we think, since
the control grids of the 6C9 comprize most
of the input capacity for the whole tube;
neglecting Miller Effect, so that there is
a small imbalance on these inphase elec-
trodes, that very difference compared with
the absolute value of the total input capac-
ity is a very small percentage.

Conclusion

In this article we've seen the possibility of
low-cost sideband for amateur use in the
VHF bands, where it doesn’t matter about
which sideband is in use! This design can be
adapted for 220-225 MHZ and maybe 432
MHZ with 787 Nuvistor tetrodes! There’s
really nothing to it, as they say, but start
with equipment that doesn’t cost too much
. . . And start experimenting. If you can
get “on,” at all with home-brew, this unit
should remove some of the hazy ideas you
may have had about sideband on VHF. Note
that the Two'er output is convenient for
driving a varactor for extrapolated UHF de-
sign. Finally, the 51J4 set of listeners will
have something new to tune, when you get
on! . . . W4KAE

THE BEST

Y¥a METER
CONVERTER

430-432 MHz in. 28-30 MHz out
or up to 440 MHz with additional crystals.

A full deseription of this fantastic converter
would fill this page, but you ean take our word
for it (or-those of hundreds of satisfied users)
that it's the best. The reason is simple—we use
three RCA dual gate MOSFETs, one bipolar, and
3 dipdes in the best circuit ever. Still not con-
vinced? Then send for our free catalog and get
the full deseriptipn, plus photgs and even the
schematic.

Can’t wait? Then send us a postal money order
for $34.95 and we’ll rush the 407 out to you.
NOTE: The Model 407 is also available in any
frequency combination*up to 450 MHz (some at
lower prices) as listed in gur catalog. New York
City and State residents add local sales tax.

Closed for Yacation
from Aug. 26 to Sept. 2

VANGUARD LABS

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423
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Getting Your Higher

Class License

Part VI — More on Transmitters

Last month we observed that operation
of a ham station involves three major items—
a transmitter, an antenna, and a receiver.

In this section of the study course for
the new Advanced Class license examina-
tions, were going to take up the second
of three groups of questions dealing with
transmitters.

The questions from the FCC study list
which well be dealing with this month are
as follows (the numbers are those assigned
in the FCC study list, in case youTe
checking them off as we go):

19, When is an amplifier operating Class

AP Class B? Class C?

20. What happens to even-order products

in rf linear amplifiers?

23. How are bypass capacitors used
How should their impedance com-
pare to the elements they shunt?

24. How can TVI caused by cross-modu-
lation be remedied?

27. What circuit factors affect the peak

envelope power to a transmitter?

Since it's our aim to provide you more
than just a list of answers to memorize,
we'll follow our normal procedure of par-
aphrasing all these questions into broader,
more general questions covering the same
material. If you can answer the more gen-
eral questions, you should have no trouble
at all with the study-list questions—or with
those on the actual exam.

The first question of this month’s group
deals with the classification of amplifiers.
Let's rephrase it into the general inquiry,
“How are amplifiers classified?”.

The second deals with the action of even-
order products in rf linear amplifiers. The
more general view is, “What are ‘products’
in amplifiers, and what happens to them?”

The third deals with bypass capacitors
and their impedance. Let’s make it a little
more general by asking, “How can signals
on the same wire be separated?”

Number four asks specifically about TVI
caused by cross-modulation. Let’s generalize

74

it by asking, “What is cross-modulation and
how can it be prevented?”

Finally, instead of the detailed discussion
of circuit factors affecting peak envelope
power, let’s find out “What determines the
power output of a transmitter under any
conditions?”

Ready? Let’s go!

How Are Amplifiers Classified? Maybe
this question should begin by asking, “What
is an amplifier”, because many different
kinds of devices can amplify—and an am-
plifier is anything that amplifies.

Four our purposes, though, we can limit
the definition of “amplifier” to “a circuit
using either vacuum tubes or transistors
which accepts as input an electrical signal,
and produces as output a second electrical
signal which is at every instant proportional
to the input signal.”

You might say that’s not much of a
limit, since the output signal can be either
greater or less than the input signal-—but
some “amplifiers” produce voltage loss
rather than gain, and a definition must be
broad to encompass these too.

One way of classifying the things fenced
in by this definition would be as “vacuum-
tube” or “transistor” amplifiers, and you
will frequently find these classifications
used.

Another way would be by the kind of
signals handled; this would include such
classifications as “audio”, “rf”, “d¢”, “if”,
and “ac” amplifiers. This method of class-
ification, also, is popular.

As it happens, though, a system of classi-
fication based upon the amplifier’s operat-
ing conditions can cut across all other
classification systems. This system, which
parcels all amplifiers into either Class A,
Class B, or Class C, has a unique advan-
tage in that the A, B, or C classification
tells you quite a bit about the amplifier’s
signal-handling characteristics.

If only one such system were in general

73 MAGAZINE



use we would have little to discuss here.
Unfortunately, a number of systems—all dif-
fering in at least one detail from all the
rest—use the same A, B, C classifications.
If you have learned only one of these, you
may find that youre not talking about the
same thing as the other guy even though
you're using the same words.

For instance, a Class A amplifier is some-
times defined as an amplifier in which cur-
rent flow in the output circuit remains con-
stant during the operating cycle. This def-
inition cannot be correct—if current flow
remained constant at all times, no signal
could be developed! If this definition is
modified to read “average current flow”,
then it’s okay.

But other authorities define a Class A
amplifier as one in which current in the
output circuit is never cut off during the
operating cycle.

This definition, too, is okay—but it isn't
consistent with the first. That’s natural,
since were dealing with two different class-
ifications systems that just happen to use
the same names.

Still another definition frequently used
for a Class A amplifier is “one in which
gain remains constant”; a fourth requires
that the amplifier be distortion-free.

Before we get completely confused, let’s
turn and look at definitions for Class B. The
system which defines Class A operation as
“constant average current” defines Class B
as “average current varrying”, That which
calls Class A “current never cut off” class
Class B “current cut off for less than half
the operating cycle”. That which calls Class
A “constant gain” calls Class B “varying
gain”, and that which calls Class A “dis-
tortion-free” calls Class B “low-distortion”.

How about Class C? In order, it may be
defined as “extreme current variation”,
“cutoff for more than half the cycle”, “all-
or-none gain”, or “highly distorted”.

With all these different sets of definitions
running around, how are we ever going to
come up with an answer which we can con-
sider to be the the right answer—or can
we?

The answer is yes, we can, because all
of these various systems of classification are
attempting to describe the same general
concepts, and the apparent differences are
more in the words chosen to describe the
concepts than in the concepts themselves.

Before we get into our attempt to bridge

SEPTEMBER 1948

this particular communications gap—and it
is a major gap—let’s take note of a couple
of facts. All of the four systems we've
sketched out use the A, B, or C letters to in-
dicate “pure” cases, and in practice most
amplifiers fall somewhere in between. This
is particularly true of the boundaries be-
tween class A and Class B, and as a result
most amplifiers we meet in real life are
known as Class AB amplifiers. These are
a little of both, and so are exclusively
neither!

The concept of a Class A amplifier is that
of an “ideal” amplifier in which any input
signal is faithfully reproduced at the output,
without distortion. In a perfect amplifier,
this normally would require that current
keep flowing throughout the entire operat-
ing cycle (since all devices are imperfect
at the extreme limits of their operating
ranges, and to be perfect we would have to
avoid the imperfect regions), and that the
average current flow be constant (if the
input signal is symmetrical). Gain would
also be constant. Thus all the definitions
merge into one—for a perfect amplifier.

The concept of Class B operation is again
based upon a perfect circuit, in which non-
linearity would be impossible. If the cur-
rent is biassed precisely to the point at
which output-circuit flow ceases, then any
positive-going input signal would permit cur-
rent flow in the output circuit. Since we
defined the circuit as “perfect” and with-
out any non-linearities, as soon as current
flow is permitted the amplifier 75 producing
its normal gain. This in turn makes the out-
put signal a replica of the input signal—
but only for the half-cycle of input signal

* which permitscurrent flow.

Current flow in this arrangement is for
exactly one-half of the operating cycle. As
a result, average current flow would fluc-
tuate with_the signal level—stronger signals
would draw more current, on average, than
weaker ones. Gain would vary from zero
when the amplifier is cut off to normal when
it is turned on. And distortion would be
50%; none when the amplifier was on, but
total when it was cut off.

In practice, of course, it’s almost impos-
sible to keep the bias at the exact point
to permit current flow for precisely one-half
cycle. Even were it easy, tubes and transis-
tors have such high distortion at low cur-
rent that proper operation would be dif-
ficult. For this reason, in “Class B” designs
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Fig. 1—Transfer curves (with idealized transfer characteristic) illustrate differences between Classes
A, B, and C. Actual amplifiers never have sharp break at cutoff, so ideal operation shown here ean
never be realized. Practical amplifiers do come close to this, however. For illustration, all input signals
are same amplitude. Class C circuits are normally overdriven to achieve full efficiency.

bias is set so that current flows for more
than half a cycle, but less than a full eycle.
In some designs it always flows, but varies
widely over a cycle; both these variations
are, technically, Class AB operation.

Finally we have the concept of Class C
operation. One authority has described this,
very accurately, as “switching” operation.
The tube or transistor is completely cut off
most of the time, and is “switched” on by
the most positive peaks of the input signal.
When “on”, it acts like a closed switch
and conducts as heavily as it can. The out-
put is a series of current pulses, each cor-
responding with the tip of an input signal.

Current flow in this circuit is appreciably
less than half an operating cycle, and is
either all or nothing at all. Gain, similarly,
is “infinite” when the amplifier is “on”, and
zero when it is “off”. Distortion is almost
total; those input signals which are strong
enough to turn it “on” turn it all the way
“on”, and those which aren’t, leave it “off’.

You may notice that in the description
of these three concepts we haven’t men-
tioned “grid current”, although quite a few
persons tend to believe that the flow of
grid current is connected directly with the
A, B, or C classifications of an amplifier.
They use the condition of “no grid current”
to define “Class A”, and “grid current” to
define “Class C”, then defining “Class B”
as the region between A and C. :
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However, it is quite possible to design a
Class A amplifier in which grid current is
permitted to flow, and quite a few Class C
circuits without grid current have been
built since the high-perveance TV horizon-
tal-output tubes became popular. Presence or
absence of grid ewrent is normally indicated
by a subscript on the classification, such
as AB; or C,; the “1” indicates no grid cur-
rent, while “2” shows that grid current flows.

In actual fact, though, the grid-current
condition has nothing to do With the operat-
ing classification. Class A amplifiers may be
Ay or A, and Class C circuits may be
either C; or C,. The effective classification
criterion is” the duration of current flow in
the output circuit.

Class A amplifiers are used almost ex-
clusively when low-distortion” amplification
is needed, as in audio circuits or low-level
SSB generation. Most receiver circuits are
Class A.

Class AB or B amplifiers are widely used
to deliver moderate amounts of power, with
limited distortion. The audio output stages
of many PA amplifiers and almost all hi-fi
installations operate in Class AB. Similarly,
almost all SSB final linears are either AB
or B. In audio, use of class AB or B re-
quires a balanced (push-pull) circuit in
order to cancel out the inherent distortion.
When 1f is being amplified, distortion of
individual cycles is not important so long
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as the envelope of the signal is faithfully
reproduced. A properly adjusted amplifier
will do this, and so an unbalanced circuit
may be used.

Class C amplifiers are limited to rf power
amplification in which envelope distortion is
not impertant. This, in turn, prohibits their
use for SSB or AM amplifiers, although if
high-level modulation is employed all the
rf stages of an AM transmitter may oper-
ate Class C since modulation is applied
only at the output of the final stage. The
major advantage of the Class C amplifier
is its relative efficiency; Class A amplifiers
normally produce about 1 watt out for every
4 watts dc input. Class B circuits may pro-
duce as much as 2 watts out for the same
4 watts dc input, but Class C circuits usually
produce at least 3 watts and sometimes
even more for every 4 watts in.

What Are “Products” in Amplifiers, and
What Happens to Them? The word “Prod-
uct” has become a “magic word” in ham
radio. We have “product detectors” and
“distortion products”, as well as many
others. But what are these “products” we
keep talking about?

In an earlier instalment of this series we
noted that application of two signals to
any non-linear element resulted in the
production of, not only the original signals,
but new signals made up of the sum and
difference frequencies of the originals, This
“mixing” action is the basis of all kinds
of modulation, as well as of the superhet
receiver and all common SSB generators.

A “product” is any output signal from
such a mixing action. The original signals
are “first-order” products, since each rep-
resents “one” times itself plus or minus
“zero” times the other. The coefficients
“one” and “zero” by which the input signals
are multiplied produce a sum or difference
of “one” whether they are added or sub-
tracted, and this sum or difference repre-
sents the “order” of the product.

Similarly, the output signal representing
the sum of the two original frequencies is
a “second-order” product, since it is “one”
times signal F1, plus “one” times signal
F2, and one and one make two. The dif-
ference signal, on the other hand, is a
“zero-order” product, since one minus one
is zero,

Keep in mind that the same non-linear
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What this means, then, is that in any
mixing circuit you will never have just two
frequencies with which to deal. In addition
to the two frequencies you put in yourself,
you have many harmonics of each which
are generated by mixing action inside the
circuit.

Each of these harmonics can mix with
each and every other signal present in the
circuit, to produce a near-infinite number
of “products”.

This is nof just a hypothetical fiction; it
actually happens in all non-linear circuits—
and virtually all circuits are non-linear to
at least some degree.

In a “linear” amplifier we take great
paing to reduce the mixing action—in this
case we call it “intermodulation”—to - the
smallest possible degree, but we can never
eliminate it completely.

Since it cannot be eliminated, the out-
put could be expected to contain at least
small portions of all the possible produets
from any pair of frequencies present in the
input at any time.

In practice, though, only the odd-order
products can be found. The even-order prod-
ucts appear to vanish. Why?

8 ,9 10 11 12

Fig. 2—Difference products for first 12 har-
monics of two tones are shown here. Those
products near the original frequency (indicated
by 1 and =1"in the table) cannot be rejected
by output tank circuit and so appear in amplifier
output. All other products disappear in the out-
put circuit, but may still act as additional tones
to create new families of products.

element which permits mixing of two input
signals also permits just one signal to mix
with itself to produce a second-order prod-
uct which is the second harmonic of the
single input signal. This second-order prod-
uct can then mix with the original signal
to produce a third-order product (the third
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harmonic), and this process can continue in
an infinite loop so long as the new harmonics
which are generated by each step are strong
enough to be detected.

Fig. 2 shows the reason. In this chart,
were not interested in exact frequencies.
We are, however, interested in the order
of the products produced by two close but
not identical frequencies such as those typ-
ically present in a voice sideband. We call
these two frequencies F1 and F2. In Fig. 2,
each column represents the products of one
harmenic of F1, from the first (fundamental)
to the 12th, and each row represents the
products of one harmonic of F2 over the
same range. The column-row intersections
‘contain the number which results when we
subtract the harmonic order of F2 from
that of F1. As we have already seen, this
number (ignoring its sign) represents the
order of the corresponding product.

For example, the product formed by the
6th harmonic of F1 and the 4th harmonic
of F2, as shown on Fig. 2, is of order 2.
The “sum” products formed by F1+4-F2 are
not shown.

The diagonal lines in Fig. 2 represent
the selectivity of the output circuit of our
amplifier, This tuned circuit can pass most
frequencies which are approximately the
same as those of F1 and F2, but rejects
frequencies which are as much as twice F1
or F2, or as low as half.

Note that all the even-order preducts are
either 0, 2, 4, or higher even numbers.
None of these products fall within the
passhand of the output circuit.

The. odd-order products, however, all in-
clude at least two products which are of
approximately the same frequency as the
original signals, and so get through the out-
put cireuits. The 5th-order product of either
3xF1-2xF2 or 2xF1 - 3xF2 has an order of
1. The highest-order products shown in this
illustration are the 23rd order, and two of
these still fall within the passband.

Fig. 3 shows this in more detail for the
first nine orders of products. In this chart,
all differences greater than the nominal
original frequercy (FO) are omitted. You
can see readily that the even-order har-
monics fail to fall within the passband, but
all the odd-order groupings have two sep-
arate difference frequencies which do come
inside the limits and get out to cause
trouble.
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ORDER COMPONENTS DIFFERENCE
2 Eli E2 DC
3 Fl, 2F2 FO

2RI IR FO
4 2F[, 2F2 DC
5 2El. 32 FO
3FIl, 2F2 FO
b 3Bl 352 DC
7 3FI, 4F2 FO
4F|, 3F2 FO
8 4Fl, 4F2 DC
9 4F|, 5F2 FO
5F|, 4F2 FO

Fig, 3—This table shows only the difference prod-
ucts near the input frequencies and neer DC
level for the first 5 harmonics of two input tones,
and illustrates how the product “order” is iden-

tified.

It's especially important to realize that
these distortion products cannot be filtered,
since they survive in the first place only
because they are in the same frequency
range as the desired signals. The only way
to minimize them is to adjust and operate
the amplifier circuit in such a manner as to
make it as linear as possible. In such a
case, mixing action will be small compared
to the amplification, and the unwanted prod-
ucts will be much weaker then the desired
signal. Ratios of as much as 50 db between
distortion and signal are not tuncommon—
but overload of the amplifier in an effort to
get another watt out to the antenna can
make the distortion as strong as the signal.

How Can Signals On The Same Wire Be
Separated? Within almost any of our am-
plifier circuits, we have ‘beth de power for
the circuit and ac signal being processed
by the circuit present on the same wires.
Outside the limits of the circuit, however,
we want to keep the ac and dc signals sep-
arate. That's the meaning of this question—
how can we do it?

The secret of accomplishing this feat
of signal separation lies in the fact that ac
can be transferred through certain circuit
elements which block de¢, while de can go
through others which tend to block ac from
passing.

For instance, ac will flow through a ca-
pacitor while de will not; on the other
hand, dc flows through an inductor while
ac is impeded. This is the whole basis of
filtering.

Any practical circuit element, of course,
has resistance, inductance, and capacitance,
all at the same time. This is true even for
such a simple element as an inch-long
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piece of hookup wire! For a length of
straight wire all three are very small val-
ues—but they are not always negligible.
The inductance present in a fraction of an
inch of wire, for instance, can be used to
tune a bypass capacitor to form a series-
resonant circuit, and thus increase its by-
passing efficiency.

To separate an ac signal from a de signal
or power flow on the same wire, then, we
must separate the wire to form two paths
and then place capacitance in one path to
limit it to ac flow while placing inductance
in the other path to restrict it for de only.

We frequently use this principle in un-
tuned rf amplifiers, where an rf choke pro-
vides the inductance and a coupling capac-
itor provides the ac path for the output
signal,

When were dealing with an amplifier
circuit, both the ac and the de output-cir-
cuit paths must be complete, from amplifier-
tube cathode (or emitter) through the tube
or transistor to the plate (or collector), and
back to the cathode. The desired output
signal is coupled to the next stage by either
capacitance or inductive (transformer) cou-
pling in most cases, but this doesnt com-
pletely satisfy the requirement for a com-
plete path. Some parts of the circuit, for
example, must be at ground potential for
ac voltages while remaining at high poten-
tial for dc—one example is the screen grid
of a tetrode or pentode.

The function of a bypass capacitor is to
complete such an ac current path by rout-
ing the ac directly to ground, yet keeping
the dc voltage isolated. Another function
for which bypass capacitors are frequently
used is that of maintaining ac ground points
throughout the power-supply wiring of a
unit, in order to prevent undesired coupling
between successive stages. And still another
function of some bypass capacitors is that
of assuring that all zf circuits contain
minimum-length current paths, to prevent
“ground loops” which can cause undesired
coupling between portions of the same cir-
cuit.

In order to perform all these functions,
the bypass capacitor must appear to be a
very low impedance for the particular ac
current expected. However, any specific
value of capacitance which might be a
“very low” impedance for current of ome
frequency might be a very high imped-
ance for current of much lower frequency.
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Fig. 4—The problem of seperating two signals
on one wire is very much like that met by fish-
breeders who need to keep the little fish away
from the hungry big ones in the same tank.
Fish-breeders use a mesh “filter” which the little
ones can get through but the big omes camnot,
We use impedances to filter signals in much the
same manner.

And even if the rated capacitance value
represents a low impedance, the physical
construction of the capacitor might be such
that non-rated inductance could reduce (or
even cancel out) its actual capacitance
within the circuit.

This is the reason that flat or dise
ceramic capacitors are so frequently favor-
ed for tf bypass use; their construction
minimizes inductance. For most rf applica-
tions; capacitance values from 0.01 to 0.001
of are suitable. In critical positions, capaci-
tance values should be calculated—and this
requires a knowledge of the de imped-
ances to be expected in the circuit.

The rule of thumb most often used when
calculating the required valug of a bypass
capacitor’s is that the capacitor's impedance
should be at least 10 times less than the im-
pedance of the rest of the circuit.

That is, for instance, in a screen-grid cir-

" cuit supplied its dc through a 1000-ohm

resistor, the bypass capacitor’s impedance
could be any value up to 100 ohms.

This rule is based upon the fact that in
a network. containing parallel impedances,
current flow through each is determined by
the ratio of each impedance to the others.
The most cuwrrent will flow through the
smallest impedance. If one is at least 10
times less than any other, that one will
carry at least 90 percent of the current.

The figure “10” is not sacred in this rule,
but represents the experience of some 40
years of engineers. The ratio certainly
should not be less than 10-to-1; an even
greater ratio offers better bypassing, up to
the point at which a capacitor which is so
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Fig. 5—Principle upon which bypass capucitors
work is shown here with generalized impedances
(top) and with resistors (bottom). If 10-ohm
and 100-0hm resistors are connected in parallel,
10 times as much current flows through the
smaller resistor. Simularly, if a low impedance
is in parallel with a high one, the low imped-
ance takes most of the current. Bypasses are de-
liberately-introduced wery-low impedances, to
“bypass” most of the current away from the rest
of the circuit (represented by the higher im-
pedance) .

large physically that it begins to lose its
effectiveness becomes required.

The filtering or “decoupling” uses of by-
pass capacitors are not limited to power cir-
cuits. They are also widely used in CW
keying circuits, for instance, and also (by
proper and somewhat critical choice of ca-
pacitor values) to bypass rf from audio
signal lines and prevent rf feedback into
modulators, In every case, the bypass ca-
pacitor should offer an impedance to the
signal being bypassed which is much lower
than that of the element which the capac-
itor shunts.

What Is Cross-Modulation and How Can
It Be Prevented? The term “cross-modula-
tion” is most often heard with reference to
TVI, unless you happen to be a VHF ad-
dict. In the VHF world, it more often is
used with regard to creation of spurious
signals ih the front ends of sensitive re-
ceivers.

No matter which context the term con-
veys to you, “cross-modulation” is hothing
more complicated than our old friend, the
mixing action which results when two sig-
nals reach a non-linear circuit element.

- When the mixing is intentional, as in a
superhet receiver, a SSB generator, or a
detector, were happy and then we call it
by its proper name, “mixing”.

When it’s unintentional—as in a distor-
tion-producing amplifier, a case of TVI, or
a blocked VHF receiver—we use such
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names as “intermodulation”, “distortion prod-
ucts”, and “eross-modulation”, as well as
many others which won’t bear repeating in a
publication circulated through the U.S. mails!

But whether intentional or unintentional,
the process remains the same. Two signals
applied to a non-linear circuit element pro-
duce not only the original signals, but a
whole host of products as well,

If mixing is intentional, it’s usually done
within a circuit designed for that purpose—
but there’s no physical law which requires
that the non-linear element be a part
of any designed circuit. For instance, a
corroded gutterpipe or a leaky insulator on
a power-pole guywire may form a sort of
happenstance electrolytic capacitor or
chemical rectifier, and there’s nothing much
less linear than a device which changes ac
to de.

That’s one of the major causes of “cross-
modulation”. Two relatively strong signals
reach some completely unexpected (and
frequently impossible-to-locate) object which
happens to be, in addition to its intended
use, a non-linear element. There they mix,
and all the products are radiated back into
space along with the original signals. In
the case of TVL one of the signals may
be your own transmitter and the other may
be any other transmitter. Neither need be
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FIRST STAGE- SECOND STAGE THIRD STAGE

AMPLIFIER AMPLIFIER AMPLIFIER
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Fig. 6—Several typical applications of bypass
capacifors for separation of ac and dc signals
are shown here. At A, the long leads necessary
to reach the key contacts in @ cathode-keyed
CW transmitter are isolated from the rf circuit
by a choke, and the rf circuit completed by the
bypass. At B, the bypass acts to keep the screen
grid at the same rf voltage as the cathode by
providing an ac short-circuit, while leaving dc
voltage at its normal higher potential. At C, by-
pusses at each stage decouple the various stages
by keeping ac signals off of the common power-
supply leads.
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F: 2K 3R 4F, 5F
F: R+F 2R+F 3R+F 4R+FR 5R+Fe
Fl_'FE EFL_FZ 3F1_F2 4Fl—F2 5F1—'F2
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Iz Fni = MFl
2. Fan = NFe
3. Pux = Fim =+ Fox
4. RANGE OF M AND N IS FROM | TO
INFINITY; PRACTICAL RANGE IS FROM
I T&I0:

Fig. 7—This table shows the formation of mix-
ing products by two input frequencies Fi and F:
and the first 5 harmonics of each. Note that 50
separate products are formed here alone, 25 by
the sums and 25 by the differences, although not
all of these products are of different frequencies.
The equations numbered 1, 2, and 3 define the
table for ail harmonics; m and n in these equa-
tions indicate the harmonics, while Punn is the
product pair for any specific harmonics. When-
ever Pn. has the same frequency as some trans-
missicn of interest to someone else, that trans-
mission suffers cross-modulation interference.

operating at anywhere near the frequency
of the TV channel—the only requirement
is that one of the products of the mixing
come out on or near the TV station’s fre-
quency, and presto, instant TVL.

This form of TVI is quite difficult to iso-
late because it will go away whenever
either of the two original signals goes off
the air. You don’t have to do a thing. If
the other transmitter goes dead, the TVI
ceases.

If the interferring product is formed by
your fundamental, any modulation on your
signal will be present on the product as well,
making it quite easy for the TV viewer to
obtain your call and work from there to
lodge his complaints.

And the biggest problem about it is that
you can do almost nothing to cure it. No
malfunction of your transmitter is involved.
No filtering, either at the transmitter or at
the TV receiver, can stop it, since the inter-
ference is an actual radiated signal at the
frequency of the desired channel and any
filter which would remove it would remove
the TV station as well.

The one sure cure is to change your op-
erating frequency enough to move the
offending product away from any TV chan-
nels. This doesn’t actually cure the mixing,
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Fig. 8—How cross-modulation causes interfer-
ence, Joe Ham, operating a completely clean
transmitter at 1440 MHz, and TV Channel 13,
also completely clean at 211.25 MHz (video car-
rier frequency) are on the air at the same time.
Somewhere in the neighborhood, a corroded con-
nection en a power-pole guy wire is acting as @
non-linear element. Meanwhile, a TV viewer is
trying to watch Channel 4 at 6125 MHz, The
144 and 211.25 MHz signals mix to produce prod-
ucts all over the rf spectrum (only a few are
shown). One of these is at 67.25 and interferes
with the Channel 4 signal. If, however, Joe moves
his frequency up ot 144.1, the interfering product
will move down to 67.15 MHz and may no longer
cause trouble.

but it eliminates any interference to TV
reception. Often a change of only a few
kilocycles is adequate.

When cross-modulation is interfering with
your own operation the picture is different.
A classic case of this type of cross-modula-
tion can be observed by any 2-meter op-
erator wha lives in an area served by tele-
vision channels 4 and 13. The, frequency
separation between these two channels is
exactly 144 MHz. When both stations are
broadecasting, the DX portion of the band,
from the bottom edge up to at least 144.05
MHz, becomes a howling mass of cross-mod-
ulated video, FM audio, and carriers.

The only cure for this problem is to
avoid that part of the band, which is rather
difficult if the-stations you want to work
stay there most of the time. Unlike ham
stations, TV broadcasters are not free to
change frequencies.

A cure which is sometimes effective is to
locate and eliminate the offending non-
linear element. If youre lucky you may
find it within a month or two—but keep
in mind that a l-watt signal can be
heard for many miles, The re-radiated
products are considerably weaker than one
watt, but the cause of the crossmodulation
may be anywhere within a two-to-three mile
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Fig. 9—IY's not just the TV audience who get
hurt by the problem of cross-modulation. Any
two signals can do i, ond one of the prime
examples is that occurring when TV channels
4 and 13 operate in the same locality. 2-meter
DX around 144.0 MHz is completely wiped out
by the interference which results. Since any
type of non-linear element can cause the mixing
action, it's not normally practical to eliminate
this problem; most of us just learn to live with
it.

radius of your location. One such cause is all
it takes, but there may be many. The odds
are against vou.

Cross-modulation is not limited to the
“natural cause” case. It can also occur in
the front end of your receiver, and fre-
quently does. This type of cross-modulation
can be cured readily by filtering out the
offending signal. If the unwanted strong
signals are too close to your desired signal
(which is possible if you are getting a
third-order product) for this to be practical,
you may have to introduce an attenuator
between antenna and receiver to cut back
all signal strengths to the point that no
overloading and resulting crossmodu-
lation occurs. This cure is frequently used.

What Determines the Power Output of
a Transmitter? Some amateur transmitters
boast a power output of more than 2000
watts, legally. Others find favor with do-it-
the-hard-way enthusiasts and radiate only
a few milliwatts or even microwatts. Each
type, as well as the wide spectrum between
these limits, has its place.

But what determines the power output?
No single answer to this question is pos-
sible, because power output is determined
by many things. One of the most important
factors is that of what power output were
talking about, since transmitters are rated
by such various standards as average in-
put power, average output power, peak in-
put power, peak output power, peak enve-
lope power (both input and output), and
even indicated average input power!

Any attempt to compare various methods
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of transmission almost invariably comes a
cropper over these differing types of rating
power, and the FCC regulations themselves
have a sort of builtin discrimination—
which is, of all things, in favor of voice
transmission and against CW!

The regulations, you see, limit the in-
dicated input power to the stage or stages
of the transmitter which supply rf power
to the antenna. On the face of it this ap-
pears to be consistent for all modes of
transmission.

Yet with FM, the indicated input power
and the peak envelope input power are
identical. The same is true with CW. High-
level AM indicates only the carrier power;
the additional power present in the side-
bands which contributes to peak envelope
power is not indicated. This means that with
AM, a PEP input of 1500 watts is permitted
if audio power is included. When SSB or
DSB, with suppressed carrier, are employ-
ed, the indicators swing at a syllabic rate.
In this case, the regulations state that the
1000-watt limit must never be exceeded by
the indicators. They do recognize that the
indicators cannot keep up with instan-
taneous peak levels, by specifying response
times for the indicators of % second maxi-
mum. This means that with SSB or DSB,
PEP inputs of 2000 to 2500 watts are
permissible just so long as the meters never
read more than 1000 watts.

The same flickering effect is present when
CW is transmitted, but the CW operator is
denied the privilege of taking advantage of
it. He must make his power measurements
with key down; if he sets up for 1000 watts
in this condition, his indicators won't exceed
750 watts in most cases. If he has a par-
ticularly choppy first, they may not exceed
600 watts.

In all these cases, “indicated average in-
put power” is 1000 watts. The peak enve-
lope pewsers, though, vary from 1000 watts
up through something over 2000 watts de-
pending upon the type of transmissions being
generated, Transmission type, then, must be
one of the factors determining peak enve-
lope power’s relation to indicated average
input power.

It does not, however, affect the peak-
power capability of an amplifier. The peak-
power capabilities are determined by the
characteristics of the tubes or iransistors
employed in the finual stage or stages, by
the supply voltage and the amount of cur-
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rent available rapidly (size of capacitors in
power supply filter), and by the other de-
sign characteristics of the amplifier circuit.

Characteristics of the tubes or transistors
in the final stage which determine a trans-
mitter’s peak-power capabilities are (1) the
maximum current-handling ability of the
cathode or emitter and (2) the permissable
power dissipation or the plate or collector.

The maximum current-handling ability is
not directly related to the rated maximum
current. A cathode surface may be able to
handle a full ampere for a sufficently brief
period of time, yet be rated for only 50
to 100 mA maximum cwrent. This comes
about because the rated maximum current
is a de value and the tube is suppesedly
able to handle this amount of current for
any period of time. The absolute maximum
though, is set by point at which the cathode
begins to physically disintegrate and is far
greater, Tubes such as the 6C4, for instance,
can deliver peak powers in the kilowatt
range when operated under pulse condi-
tions with sufficiently long time allowed for
recovery between the extremely brief peri-
ods of active operation—but are hard put
to deliver more than a watt or so in con-
tinuous operation.

The influence of the maximum current-
handling ability is to set an upper limit on
peak power. The tube cannot handle more
current than it can; when you have all it
can handle, you can’t have any more.

The permissible power-dissipation for the
tube determines peak-power capability by
limiting the amount of heat which can be
tolerated. This. in turn, is influenced by the
type of amplifier involved. A Class A am-
plifier may turn % of its de input power
into heat, while a Class C amplifier (using
the same tube) might make heat from only
% of its input.

Thus a tube capable of dissipating 10
watts would be able to run at an average
power input of only 13% watts if operated
Class A; 3% watts power output would be
produced, and the remaining 10 watts would
be dissipated by the tube. The same tube,
in Class C, could run at an average power
input of 50 watts. Of these 50 watts, 40
would appear as output and the other 10
would heat up the transmitter.

Note that the power-dissipation limit ap-
plies to average power, not to peak. Heat-
ing and cooling take time, and anything
that requires an appreciable period of time
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must involve only the average values over
that period of time.

Note also that the effect of the power-
dissipation factor is strongly dependent upon
the operating conditions chosen for the am-
plifier—and these are included in those
“other” design factors for the amplifier cir-
cuit.

The supply voltage and the amount of
current rapidly available determine power
capabilities, because power is simply the
result of multiplying voltage times current.
Voltage can be stepped up or down by
means of transformers, but in any practical
transmitter the voltage applied to the final
amplifier stage at any instant rarely exceeds
twice the voltage of the power supply, so
this supply wvoltage is still a major factor.

Rapid availability of current is a factor
not so widely recognized. In a power supply,
though, whenever any current is taken out
to produce rf power to be transmitted, that

4
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Fig. 10—Circuit factors affecting iransmitter
power are somewhat [ike the complicated set of
scales shown here. Any change in any one fac-
tor will affect the balance of all™Bther factors
as well, but almost any combination of the vari-
ous factors can be made to balance out with
sufficient care.

‘cwrrent must be restored through the rec-

tifiers. The current taken out on an instan-
taneous power peak may be much greater
than that which the rectifiers can supply,
if there will-be enough time before the
next peak (while less current is being taken
out) to make up the difference. The cur-
rent ratings of the rectifiers, then, are not
nearly so critical in determining transmitter
power limits as is the amount of current
storage within the supply. This means that
filter capacitors on the output side of the
supply should be as large in value as pos-
sible. It’s difficult to have too much.

Some of the other design factors which
influence power capability include the choice
to operate Class A, B, or C, discussed
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e FET oscillator and isolation
amplifier for rock solid
stability

e Crystal holder plug with
terroidal matching
transformer and CO-AX
cable furnished

e Self-contained, regulated
power supply
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TS HERE---THE VEEFQL

ALL SOLID STATE
VFO FOR VHF

Designed to function with Clegg’s 22'er and 66’er, the VEEFO also
offers the following superb features for use with any of the popu-
lar 2 and 6 meter transceivers, transmitters or exciters.

e SPOT switch

e 12 to 13 MHz tuning range
—covers 50-52, 144-148 and
220-225 MHz

e VELVET SMOOTH Vernier
tuning dial — 10 kHz
readability

e Rugged, compact,
attractive construction

AMATEUR NET PRICE
$49.50 complete

Orders accompanied with
full payment shipped pre-
paid. Please include. $10.00
deposit with COD orders.

associates INc. 7 LITTELL ROAD, EAST HANOVER, N. J. 07936

(212) 887-4940

earlier; the tvpe of coupling from am-
plifier tube to antenna and particularly the
impedance level at which this coupling op-
erates; and to a lesser degree the type of
modulation employed.

With a given amount of de voltage sup-
plied and a given amount of current avail-
able, the power developed is determined
directly by the load impedance across which
the output signal is developed. The “Q7 of
the final tank eircuit gets into the act since
it determines the load impedance “seen” by
the tube. For any useful power to be pro-
duced, the Q must be relatively low. A
high-Q circuit may permit as much power
to be developed at the tube as does a low-
Q one, but the power cannot get out of the
circuit if Q is high (by the definition of
Q as the ratio of power stored during a
cycle to power released during a cycle)
and thus is of no use to you. At the same
time, Q must be moderately high or the
output circuit won't provide the desired tun-
ing action. Choice of Q is always a com-
promise; the choice is nermally made by
the “loading” control of the transmitter.
When loading is light, the Q is high; when
loading is increased, the Q decreases,

Type of modulation to be used affects
power in a number of subtle ways. Some
of them were mentioned in the discussion
of the various legal power limits. The “on-
oft” effect brought out there for SSB, DSB,
and CW signals permits the factor of power
dissipation to bhe modified by intelligent

choice. For example, SSB and DSB signals
have a very low average power in compar-
ison to their peak-envelope-power levels.
For this reason, when only such signals are
to be transmitted tubes with very low power-
dissipation ratings but very high peak-cur-
rent capabilities may be chosen, and rela-
tively great amounts of output power be
developed. This is the reasoning behind the
popularity of TV-output tubes as final am-
plifiers in the 100-400 watt range. The
voltage and peak-current ratings of these
tubes permit peak powers of 400 watts or
more; power ‘dissipation is"Tow, but in DSB
or SSB service the average power to be
dissipated is also low and this factor be-
comes only a small restriction.

For FM service, or for CW, such tubes
are pushing their limits at 100 watts or
so. The only way in which even these
power levels can be realized-is to use the
most efficient points available in Class C
operation, to keep power dissipation within
limits. Even so, it’s not uncommon to liter-
ally melt down parts of the glass envelopes
of such tubes in this application!

Next Month. One of the most important
practical aspects, of radio theory, though, is
the making of measurements, Without meas-
urements, you cannot operate. The import-
ance of measurements can be judged by the
fact that most of the FCC regulations re-
quire measurements of some type—and a ma-
jor part of the examination deals with meas-
urement techniques. That’s our subject, next
time,



License Plate Holder

One of the nicest little low cost items to
turn up recently is a license plate holder
which is being marketed by Ken Walkey
WB6RSP. Most of the call letter license
plates are the standard 6” x 12" and they
really stand out when mounted in the Wal-
key holders. Across the bottom in blue letters
on white background it tells the world that
you are a radio amateur. The holders are
triple chromium plated so they will not rust.
They are $3.95 a pair from Ken Walkey, Box
3446, Granada Hills, California 91344.

Help Wanted

Amateurs looking for a change of job
would do well to run an ad in our classified
section. A 25 word ad is only $2 plus $1
extra for a box number if you wish to remain
annonymous. Almost one third of our readers
are in a position to either hire men or in-
fluence the hiring of men. And you know
that all of the ham manuafacturers are read-
ing the magazine.

There is an impossible demand for good
technicians and engineers now. Try 73 and
see what happens.

Employers could do a lot worse than to
run help wanted ads in 73. A ham will

usnally be a better engineer or technician |

than a straight school man . . . it is the dif-
ference between it just being a job and being
a dedication. Commercial ads in the classified

are $10 for 25 words plus the dollar for a-

box service if confidential replies are wanted.

In my talking with ham manufacturers I |

am constantly being asked if 1 know where
they can find good men. The need is great.
Are you working below your level of earnings
and opportunity?

MOVING?

Every day we get a handful of wrappers
back from the post office with either a change
of address on them or a note that the sub-
scriber has moved and left no address. The
magazines are thrown out and just the wrap-
per returned. Please don't expect us to send
you another copy if you forget to let us know
about your new address. And remember that
in this day of the extra rapid computer it
takes six weeks to make an address change
instead of the few days it used to when we
worked slowly and by hand.

THE BEST

2 METER

CONVYERTER
i - -~ - Model 407
e e . $34.95
i ppd.

144-146 MHz in. 28-30 MHz out
or 146-148 MHz with a second crystal

A full description of this fantastic converter
would fill this page, but you can take our word
for it (or those of hundreds of satisfied users)
that it’s the best. The reason is simple—we use
three RCA dual gate MOSFETSs, one bipolar, and
3 diodes in the best circuit ever. Still not con-
vineced? Then send for our free catalog and get
the full deseription, plus photos and even the
schematie.

Can't wait? Then send us a postal money order
for $34.95 and we'll rush the 407 out to you.
NOTE: The Model 407 is also availlable in any
frequency combination up to 450 MHz (some at
higher prices) as listed in ocur catalog. New York
City and State residents add loeal sales tax,

Closed for Yacation
from Aug. 26 fo Sept. 2

VANGUARD LABS

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423

LEGER LABORATORIES
announces a new Teletype
Repair Facility!
Cleaning — alignment — repairs
— af realistic prices.

We want to thank the hundreds that
have written to us (from as far away as
Hawaii) and let them know that we ap-
preciate their patience. We are in the
process of moving into our new facility
and ask you to bear with us as we get
settled in. We were sorry to miss those
that looked for us at the 73 hamfest, but
our move tied us down.

We repair, align, calibrate or check
out any piece of equipment, commercial
or amateur. Write us or call us for an
estimate. .

We also sell Rohn towers ... AR
speakers . . . Cusheraft antennas and
have a wide variety of test equipment
available for lease or sale. If you are in
the vicinity you might stop in for a visit
and see our new plant.

LEGER LABORATORIES

Groton Street, East Pepperell, Mass. 01437
Phone 617—433-6771

SEPTEMBER 1968

85



Care and Feeding

of a Ham Club—Ill

Carole Allen W5NQQ
308 Karen Drive
Lafayette, La. 70501

How About A Party?

Who needs help with a party, you ask?
Sure, anybody can have one, but it takes
planning if evervone is going to have fun,
be it a ball, banquet, or barbecue.

The social side of radio clubbing means
anything from coffee and cake after the
business session to a full scale affair at a
ritzy restaurant, Most hams like food, and
there’s no doubt that a bubbling percolator
and sack of doughnuts adds to any evening.
But these magic ingredients just don’t appear
out of the air—a committee will have to see
that they do.

If meetings are held in members’ homes,
kitchens are handy, and many public meet-
ing places also have facilities; however,
yours may be a club that has to buy a hot-
plate or carry in goodies. Stag clubs are
sometimes lucky enough to have Ladies’
Auxiliaries who function with the purpose
of planning refreshments for the fellows. A
very satisfactory arrangement for many
groups is taking turn-about at providing
snacks. To prevent a last minute discovery
that nobody is bringing the sugar bowl, it's
a good idea to plan a social calendar in ad-
vance. If hosts and hostesses volunteer for
meetings early in the year, a sheet can be
printed and distributed showing who’s going
to serve and at what meeting.

In addition to regular get-togethers, most
clubs sprinkle the vear with picnics, barbe-
cues, dances, card parties, and formal ban-
quets. These events, and especially the last
one, demand lots more work. Your choice
of clambake will depend on your locale; for
instance, the Pensacola (Florida) Amateur
Radio Club gets a bang out of shrimp boils
and fish fries, but a barbecue would probably
be first choice in Southern California and a
pot-luck buffet in Indiana.

Some wise soul once said that variety is
the spice of life, and hams around the coun-
try prove it. The secret is not to be. afraid
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Hams like-to laugh, and « party pregram is more
successful with a few jokes. Bill, KOAKF, re-
ceives @ mobile antenna complete with oil can
and other awards from Program Chairman
K9AMD.

to try amything once; if the card party is
a flop, you won't repeat it; likewise, the
party plan you had doubts about may really
make a hit with the gang.

Since all types of shin-digs require similar
ground-work, let's see how one comparatively
small group platis a whale of an annual
spring whing-ding. The sponsoring club con-
sists of about thirty active members and
twenty not so active. Regular meetings are
held monthly with both OMs and XYLs at-
tending. Every April, members and their
families hold a “Ham Scramble” at a com-
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munity center where there is plenty of
room and also kitchen facilities. Although
the event is not designed on hamfest pro-
portions, area hams are invited.

The Ham Scramble is held on Sunday and
kicks off about 3 p.m. The afternoon is spent
ragchewing and working on contests and
paper games planned by special committees.
QSL cards are displayed as well as surplus
gear hauled in for swapping. Everybody
mills around contentedly talking and “con-
testing” while the ladies prepare food and
set tables. Each family brings its own table
service and covered dishes for “scrambling.”
Coffee for hams and milk for harmonics is
furnished.

“Chow time” is called about 5:30, and no
one has to tell a ham what the word ‘smor-
gasbord” means. A program following the
meal begins with group singing and con-
tinues- on the same informal note including
the awarding of both serious and humorous
prizes. This is a good time to award 100%
attendance plaques or pins to deserving
members as well as a “booby-type” prize
to a ham who can take a joke. Ideas that
have audiences rolling in the aisles include
presenting a can of cleanser to someone
who needs to clean up TVI, a megaphone
for the fellow who has transmitter. trouble
or says he can’t “get out,” an ax or hatchet
to cut QRM, a make-shift trophy for a new
General Class operator, and other rib-tickling
awards for hams who enjoy a good laugh.

The main event of the evening is planned
to interest unlicensed wives and children
also. An after-dinner speaker with stories
for the kids, a colorful travelogue or enter-
taining film hits the spot with many groups.

If the winter-weather has been rough on the
club’s generator, a committee will need to step
in and get it going before Field Day. Shown
left to right: Al, K9OH]; Burrell, K9JBZ; Dan,
WOVEY ; Dick, WOVWJ]; and winding is Boyd,
K9JFF. ¥
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A small club holding an annual “Ham Scramble”
features contests for YLes and XYLs as well as
the fellows. Trying to guess how many red-hot
candies and buttons are in the jars are two “con-
testers.” Watching are the chairman of the ladies
game committee—(Right—Janean, WIBY(Q; and
second from right—Mary, KOWUA.)

One year an amateur magician kept every-
one on the edges of their chairs.

After door prizes and awards for contest
winners have been given, the party breaks
up early enough that families will be home
before the little people get too tired.

If a “Ham Scramble” appeals to your club,
you'll be interested in the following list of
committee chairmen who work together:

General Chairman and/or Co-Chairman
Registration

Publicity

Program

Dining Room and Decorations
Entertainment for Children
Contests W
Exhibits

Prizes

Food _

Kitchen anid General Clean-Up

Some of these chairmen will also be
needed if vour club reserves a local restau-
rant once or twice a year for a banquet. A
Reservations™ Chairman can handle ticket
sales and deal with the Maitre D. Since
parents usually hire babysitters for a ban-
quet evening, the group will probably be
adults and a dance or other entertainment
can be planned to last into the late hours.

If you think youve got to have a reason
for a party, don’t overlook the Fourth of
July, Halloween, Christmas, Valentine’s Day
and all of the wonderful holidays which
offer lots of decoration and theme possi-
bilities. A party during December will liven
up the winter months when transmitter hunts
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An annual dinner or party is a good chance to
award amusing prizes or spectal honors jor 100
per cent attendance during the year. The award
recipients should, of course, know how to take a
joke.

and outdoor activities are at a minimum. A
family Christmas gathering may include a
gift exchange set up with fun in mind. Hams
can wrap radio components and keep them
separated from toys brought by children
for one another., Wives and girl friends
should bring feminine type presents and
put them in still another stack. With ex-
penses at an all-year high at Christmas,
perhaps a limit of $1.00 or less can be
set on the exchange.

College campus clubs have problems of
their own in party-planning such as time,
location, money, and fresh ideas. The Michi-
gan Tech Club of Houghton, Michigan, has
a real gripe with 2200 fellows on campus,
only 39 girls, and not a licensed YL among
em. Unless the boys can find some girls for
dances, record parties, or jazz fests, it looks
like theyll have to be satisfied with some-
thing less. But an energetic gang of male
hams should be able to organize some ter-
rific transmitter hunts or spur-of-the-moment
camping trips with portable gear. And if
things get too gruesome, see what hams are
doing in neighboring towns and pay up a
scheol-term membership.

Admittedly, parties of all kinds require
enthusiastic leadership, and when it spreads
to the membership, any lack-of-interest prob-
lem will soon disappear. Chances are yor’ll
find that your regular meetings as well as
social gatherings will be lots more lively.

In the Good Old Summertime!

Shakespeare wrote about rare days in
June, and hams talk about two in particular
from one year to the next. The words “Field
Day” mean alot of things to alot of people:
Hams themselves regard this special week-
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end as not only a perfectly legitimate
reason to skip lawn mowing and house-paint-
ing but a chance to see how emergency
power and portable rigs work out under
less than ideal conditions. A non-radio
minded wife may look at Field Day as a
pretty poor excuse for the OM to escape
visiting her relatives; and Joe Brown, the
dedicated television watcher on the other
side of town, may sound off about “that
bunch of clowns who stay up all night
running the noisiest generator they can
find!”

But aside from these different views, Field
Day is, of course, the June weekend when
hams answer the “call-of-the-wild” and set
up stations in gullies and hills everywhere.

Field Day is for fun and also to test what
your club can do when the chips are down.
How quickly can a portable station be set
up? Are the generators capable of carrying
the load? Can operators endure wind, weath-
er, and long hours behind the mike? All
these questions should have some kind of
answer when time runs out on Field Day
and everyone collapses in a heap.

Your club may feel that lack of prepara-
tion adds to the reality of the Field Day
operation, but, let’s face it, if somebody
doesn’t do some “getting ready,” it may be
a lost weekend. For instance, if the com-
mutator of the generator has developed a
case of dirt and grime, it will take some
pre-Field Day cleaning; and who can claim
that an efficient antenna system can be set-
up, tested, and put on -the air in only a
couple hours.

In other words, it's the old “Be Pre-
pared” motto again. Committees appointed
in the spring can have Field Day equipment

Club parties will depend on the locale. For in-
stance, the Midwest group shown above really go
for spring and fall wienie roasts: Left to right:
Rosi, K9ESY ; Naoma, KOMSY ; Jane, mother of
K9RHL; Carole, K9AMD, and Claire, K9TST.
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The Fixed Station Committee will supervise the
assembling of complete Field Day siations and
that may mean a lot of elbow grease. Left—Dan,
WOEZA, and Dick, WOVWJ], move a rig into
place.

ship-shape before the end of June. That
doesn’t mean that operators aren’t going to
"be tested on how well they perform over
a long haul or that the equipment itself
isn’t going to face a work-out; it just means
that drastic repairs and replacements won't
have to be made when the beginning Count-
Down is on.

The extent to which your club goes “all-
out” will determine what committees will
need to pitch in. If youre planning a cara-
van to a weedy lot, vou'll want someone with
a mower to visit it first, and maybe one
of the members who like to camp out can
move in with a large tent and facilities.

Big clubs with lots of mobile stations,
portable rigs, generators and lots of opera-
tors can and do work out elaborate plans
using everything and everybody available.
But, big or small, clubs depend on commit-
tees and here’s a list to stimulate your think-
ing:

General Field Day Chairman and/or
Co-Chairman

Antenna Systems

Portable power plans (Preparation and
Fuel)

Fixed Stations

Mobile Stations

Operators (The Personnel Man)

SEPTEMBER 1968

Rig Repairs
The Big Count-Up.

Although several of the above titles speak
for themselves, let’s elaborate on a couple.
The Fixed Station Committee will direct the
assembling of complete stations on the vari-
ous bands and also coordinate a pattern of
operation. If, for instance, the gang on 40
meters in the pup-tent decides to switch
bands, they should know that the fellows in
the tent next door are working on 20 phone
and don’t care for local QRM in addition
to what's on the band. Tempers will stay
cool if everyone knows who’s operating
where.

The Mobile Chairman’s job is to know
whose car will be available and at what
times. Since most drivers have only two
hands, a log keeper with sharp pencils should
be sent with each car.

The Operators’ Chairman will serve as
the Personnel Man to compile a list of avail-
able members. First, who wants to do the
actual operating? Do they prefer phone or
key? What class licenses do these folks have?
It isn’t too good to assign a movice to run
a kilowatt rig on 14.250. Not only names
but times are vital statistics, for you've got
to remember that Field Day is a 24 hour
affair. Let the fellows and gals pick their
own hours, and by looking over the list you'll
be able to separate the night owls from the
early birds. Next, prepare a 24 hour sched-
ule using every licensed ham to the best
advantage and assigning nom-licensed en-
thusiasts to log-keeping posts. Better have
some alternates in case of emergencies.

Most clubs have at least one ham who’d

- rather work -on equipment than operate it,

and he can save the day (or night) if he’s
around when a rig goes sour. If stand-by
stations can be thrown into use.while re-
pairs are being made, all the better; if not,
just hope your man Friday will make him-
self available during the whole weekend.
Hot, cold, or lukewarm coffee is a “must”
for Field Day; and it's safe to say that some
kind of a pot, percolator, or pan is on the
fire at 99 per cent of Field Day locations
from start to finishii OMes are noted for
their ability to make coffee in any kind of
container but they’ll admit that the XYLes
do a good job, too. And they’ll also note that
it's pretty nice to have the wife and kids
show up to see what “Daddy’s been doing
all weekend.” If the ladies want to pitch
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Bobbi, K9GOL, at the right pours hot coffee on
Field Day night for a group of tired operators.
The gals who keep the coffee flowing are popular
around any operating site.

in and really make Field Day a family event,
pot-luck meals and picnics can be planned.
An extra popular gal is the one who fries
eggs and bacon at 6 am. Sunday morning
when eyes are red and beards are bushy.
Keeping the coffee coming from dusk ’til
dawn puts the ladies at the top of the
Hams® Hit Parade.

When time runs out along with energy, a
big chore remains—the tremendous task of
log checking and scoring. If someone skilled
in deciphering Egyptian hierioglyphies

THE BEST

6 METER
CONVERTER

$34.95

ppd.

£0-52 MHz in. 28-30 MHz out
or 52-54 MHz with a second crystal.

A full deseription of this fantastic converter
would fill this page, but you can take our word
for it (or those of hundreds of satisfied users)
that it’s the best. The reason is simple—we use
three RCA dual gate MOSFETSs, one bipolar, and
2 diodes in the best circuit ever. Still not con-
vinced? Then send for our free catalog and get
the full description, plus photos and even the
schematie.

Can’t wait? Then send us a postal money order
for 33495 and we’ll rush the 407 out to you.
NOTE: The Model 407 is also available in any
frequency combination up to 450 MHz (some at
higher prices) as listed in our catalog. New York
City and State residents add local sales tax.

Closed for Yacation
from Aug. 26 to Sept. 2

VANGUARD LABS

Dept. H, 196-23 Jumaica Ave., Hollis, N.Y. 11423

doesn’t volunteer, a committee will be
needed to sort, count, correct, total, and
cull out errors. After this gigantic job has
been done, the lists are bundled up and
sent to the American Radio Relay League,
38 La Salle Road, West Hartford, Connecti-
cut. There’s nothing left to do then but
wait for the nationwide totals to be released
in their magazine, QST, and try to think
how next year’s Field Day in the good old
summertime can be made a little better.

Other Contests

Field Day is by no means the one and
only contest that your club can enter. Many
clubs make an entire career out of the
VHEF contests. Some specialize in the VHF
Sweepstakes in February, while others pre-
fer to shoot for the September VHF Test.
They sometimes go to rather great lengths
in pursuing these contests.

Up Boston way hardly a VHF contest
goes by without the Waltham, King Philip,
or Rhododendron Swamp VHF Societies
mustering of top of Pack Monadnock in
New Hampshire or Mt. Greylock in northern
Massachusetts for a king sized go. These
fellows set up, even in mid-winter, with
enormous beams on every VHF band, high
power, and usually win the contest. Any
group that hauls a 128 element two meter
beam to the top of a mountain and sets it
up on a tower deserves to win.

The Philmont Club leans more toward
the DX Contests and just.about every mem-
ber is on there, hot a heavy, building up
the club score. They use two meter inter-
coms, and the works. This contest runs in
February and March every year.

In Novémber we have the Sweepstakes
Contest, another popular club effort. In
October many clubs participate in the World
Wide DX Contest. i

All of these contests are good club proj-
ects. The members can work to help each
other have their stations set up and also co-
operate during the contests for the maxi-
mum number of contacts.

More next month.

... W5NQQ

Please Use Your
Zip Code When
Writing 73

20
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2 Great New Ham Books!
VHF HAM RADIO HANDBOOK
By Edward G. MacKinnon

Amateur Radio Operators! Be
the 1st in your area to make
use of the many VHF-UHF
techniques revealed in this new
bhook.
Even if you've already taken steps to edcape
the crowded lewer frequency bands, you'll
find much helpful information and many
exciting projecis which will whet your appe-
tite to go further. Explains the differences
between VHI' and lower frequency gear propa-
gation phenomend, including  tropospheric
propagation, effeci of the aurcra, sporadic BE-layer skip, and 6-
meter moon-bounce communications; transmitting equipment for
and 2 meters, a 232-MHz tripler, and several modulators.
Includes several antenna systems for 6 meters, including a eyl-
indrical parabola and a base-loaded whip. For these who want
to use existing equipment, detailed instructions show how fto
madify the Hi Bander, Gonset 1T, Heath-Seneca and Heath Sixer.
Contains 25 additional projects—included are circuits for medium
and low-power transmitters, receivers, preamps, filters, RF
amplifiers, a field strength meter, noise generator, and csecilla-
tors for 50, 144, 220, 432, and 1296 MHz. Truly a book every
ham will want to own. 176 pps., over 100 illus,, Scores of con-
struction projects.
CONTENTS: VHI' Propagation—VHF Hints and Kinks—VHEF
Transmitters — VHF., Antennas — Power Supply Considerations
— Equipment Modificaticns — VFO Projects — Receiver and
Modulator  Circuits—Station Listings—Construction  Projects.

Order Neo. 460, only $3.95 paperbound or $6.95 hardbound

IC PROJECT HANDBOOK

fshii g b A H
smocumenss By Bob Brown & Tom Kneitel
This new hook describes 50 different projects,
all based on using popular IC’s which are in-
expensive and available at all parts stores.
Some of the devices—such as the personal
code practice oscillator and IC power supply—
can be built in an evening. Mcre sophisticated
projects—like the 11 thru 6 meter receiver—
offer a greater challenge. You can build prac-
tical devices like the 20-Meter DX Freamp,
or the 50-watt amplifier, or some *just for
fun®”’ gadgets like the wireless mike or the
memory tester. Regardless of your specific in-
terests in electronics, You're sure to find a
number of items you’ll want to build. Other ham projects include
a wide variety of transmitters, receivers, code keyers, mike pre-
amps; ete. For CB’ers there is a signal booster, crystal calibra-
tor, voice-controlled switch, ete. Technicians can make good use
of such items as the IC tester, square-wave generator, and color
TV convergence generator. i
anywhere—and the projects are among the most fascinating you've
ever seen. 160 pages. 50 projects; 100 illus.

Order No. 464, only $3.95 paperbound or $6.95 hardbound

Order either or both of these new books at our risk for
10-days FREE examination. Simply fill in and mail
NO-RISK coupon below for these helpful volumes.

PUBLISHER'S GUARANTEE: Put the information
in these books to work for you for 10 days. If they
don’t prove to be worth several times their cost, re-
turn it and we'll eancel invoice.

RISK COUPON — MAIL TODAY

} TAB BOOKS, Blue Ridge Summit, Pa. 17214 l
| Please send me ... copies of “YHF HAM RADIO |
HANDBQOK'" [] paper [] hardbound. Also send me
J& = coples of “'IC PROJECT HANDBOOK" [] paper |

| O hardbound

} Payment of — ... herewith (Postage Prepaid) !
i [ Please Inveice on 10-day FREE Trial, |
I Name . I
i Address I
| City State Zip. |
| Save postage by remitting with order 73-98 .{

MORE JOHNSON YARIABLES
% 152-516 Dual IJD pl/sec. -iaﬂl]\’

51.” w, 5% h, 15 e

114* I'ur 3 shal‘Ls. (8

LS NEW, . i e 4/%$31.00 $8.50 ea.
# 160-110 2.7 to 19.6 pf, miniature.
3/16" slotted shaft .... 4/83.25 79¢ ea.

BEST SELLERS, VERY LUCKY FINDS. LIMITED SUPPLY
RF Switch. 2 deck, 5 position, 2 pole
CERAMIC. double break, 1 deck

shorting, 1 deck mon-

shorting. 4% dia. 6* long

+ 1% for 34" shaft
N 4/§9.50

4/§4.75
4/%3.75

$2.50 ea.
$1.25 ea.
$1.00 ea.

K o
85 KC IF Late type Hi-Q, ceram

form, Tor RI11A. NIIW
85 KC IF  Older type, bakelite form,
for BC-453. NEW ......

More METERS.

0-1 DC MA, basic move-

ment, with internal 5000

ohm resistor. Black back-

ground, white figures. Ail

clear, wide view plasiic.

Scales—0-10 ma; 0-3H

ma; output 0-10. Ameri-

can_made, for KNIGHT

T-150. NEW ..0overcanes 4/$10.00

100 Ua DC. 1" square, Level meter,
Bazie 100 ua DC. JAP.

Clear plastic. NEW .... 4/%$5.50 $1.50 ea.

2800 ohm internal resist-

ance, 2 edgewise. JAP, 5/$9.75 $2.00 ea.

Hamfest Schedule—Findlay, Ohio, Sept. 8; Peoria, lll.,
Sept. 15; Cincinnati, Ohio, Sept. 22.

All orders, except in emergency, or I'm at a hamfest,
shipped same day received. For free “GOODIE'’ sheet, send
self-addressed, stamped envelope—PLEASE, PLEASE include
sufficient for postage, any excess returned with order. I carry
private (Travelers) parcel post insurance, for domestie parcel
post. For items too heavy, or too large for parcel post,
I suggest bus parcel express. Please advise name of bus
line, and city, where you can pick up the shipment.
Canadian customers—PLEASE add sufficient for postage—
$1.00 first two pounds, 30c each additional pound or fraction.

B C Electrenics
Telephone 312 CAlumet 5-2235
2333 S. Michigan Avenue Chicago, lllinois 60616

0-5v DC

$2.75 ea.

| ma DC

COMPUTER GRADE CAPS

4,000 mfd at 50 volt ...$1.00 each, 12 for $10.00
6,500 mfd at 18 volt ...$1.00 each, 12 for $10.00

60 WATT TRANSISTORS 80 VOLTS

From computer assemblies, board with 4
each power transistors 2N1137B, 60 watt, 80
volt PNP power . 1.25 per board

SUPER VALUE $2.50

Computer boards with 8 each 2N1137B power
transistors & mounting hardware, also in-
clude on the board, 4 each 10 volt zeners, 4
silicon diodes 1 amp 800 voli PIV, computer
grade cap 2000 mfd 65 volt Bourns trimpots,
precision resistors, ete. Complete assembly
HKe NEW ....ceecrmimrmesesnnees hip wgt. 3 1b. $2.50

RF FII..TER

From HAWK MISSILE termination contract.
Good for 5 amps, 600 volt, 10 cycles to 500
me, insertien loss 60 DB-plus, low pass pi-
network type, excellent as feed-thru filter in
converters, transmitters. Hermetically sealed
inside are 2 toroidal chokes & 4 low induct.
CapE. FEA1102 . $1.00 each, 6 for $5.00

PISTON CAPS

Corning glass, direct traverse type, min. Q
at max. C—500 at 50MC. 500 volt breakdown.
Capacitance range 1-8 uufd. Brand new mili-
tary surplus ...... 3 for $1.00 or $3.00 per dozen

We have a catalog . . . if you send 25¢c for
it, you'll get it someday.
All material FOB Lynn, Mass.
Which means, send postage.

JOHN MESHNA, JR.

PO Box 62 E. Lynn Mass. 01904
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IS THIS BRIBERY?

< FREE

With 1 New $6 Subscription!
This three-tiered parts holder is
just the thing for the workshop.
The three shelves revolve to put
parts right at your hand. Stop
searching for things.

FREE >
With 2 New $6 Subscriptions!

The famous Rand-McNally Im-
perial world atlas. Over 300
pages, handsomely bound. For the
ham shack, for the family, for
the student. Maps, people, polit-
ical information, historical gazet- 3

*  ter, facts. Makes working DX :
$5 PARTS BIN twice the fun. $13 WORLD ATLAS

HOW COME? We added up the cost of soliciting new subscribers through the mail:
mailing lists, brochures (paper, artwork, typesetting, printing, folding, delivery), envelopes
(plus printing and shipping) for the brochures, return envelopes, putting brochures
together, addressing, bundling by =zip, plus postage. Multiply that by ten to account for
the one in ten response and add the return postage. We decided to put all that money
into premiums and give them to readers that sell new subscriptions to their friends and
fellow club members. It seemed worth a try.

<«———FREE

With 3 New $6 Subscriptions

20,000 ohms per wvolt V-0-M.
Ohms: 1K, 10K, 100, 1M;
Volts de: 2.5, 10, 50, 250, 500,
5000: wvolts ae: 10, 50, 250,
500, 1000; de mA: .05, 5, 50,
500;: db: 0, 14, 28, 34, 40. In-
valuable around any hamshack
or workshop.

FREE >
With 4 New $6 Subscriptions!

Hammond 18” International
World Globe. This not only

makes DXing: more funm, it is-
of wvalue to the whole farm}y
No child should grow up in a
household without a good world
globe. You can use charts if you
like for swinging your beam,

$10 .V-0-M Wit e e w o e, $17 HAMMOND GLOBE

HERE'S THE DEAL. These premiums are for getting new subscribers for 73, not re-
newals. You, knowing 73 as you do, can sell it a lot better than one of our maﬂmg pieces.
You won’t get lost in the daily deluge of mail solicitations and the credibility gap that
they have wrought. You know what’s good about 73 and what’'s bad. You know that
you will be doing your friends a favor if you get them to subscribe because you will
be making ham radio a lot more fun for them. Our hobby is much better when you keep up
to date on technical and political developments. Send in the subscriptions with $6 for
each new one year sub, each on a separate 3 x b card with name, call, address and zip
code, and add one card with your name and address and the prize you desire. Not bad for
doing a few friends a favor! This offer is good in the USA and APO only. Offer expires
Aug. 31, 1968. All subs will start with the October issue.

THEY WOULDN'T DARE!
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PRIZES FOR SUBSCRIPTIONS

$25 TEN-IN-ONE
MINILAB

FREE WITH 5
NEW S$6 SUBSCRIPTIONS
Volts ac & de: 15, b0,
150, 500; Ohms: 10K,
100K, 1M; mA: 500;
resistance substitu- -
tion: 100, 1K, 10K,
100K, 1M; Capacitance substitution:

002,
.005, .02, .1, 10uF; RF field strength; 9V bat-

tery supply; RF signal generator at 455

kHz to 700 kHz; AF generator at 400 Hz.
Comes with test leads, antenna and battery.
Invaluable for mobile servicing or around
the shack.

$12 BLANKET
FREE WITH 2
NEW $6 SUBSCRIPTIONS

This 50” x 60" sport
blanket comes from
Spain and is made of
i virgin wool, cotton
: and rayon. Machine
washable. Beautiful
yellow red and black
design. Comes in zip-
per vinyl case with
handle. Fine for the
car, pienics, ete.

$3 K & E SLIDE RULE

FREE WITH 1 NEW $é SUBSCRIPTION!

A slide rule is indespensible around the ham
shack or the office. This one has everything you
need, but is inexpensive enough so you can get
two or three. Has C, D, A, B, S, T, Cl1, L, and K
scales. Comes complete with case. 10” long with
indented green ruling.

$25 NEW BIG SWINGER

FREE WITH 7 NEW $6 SUBSCRIPTIONS
The New Big Swinger Polaroid camera uses
the regular black and white film packs, mak-
ing the large 314x434"” pictures. Drop flash-
bulb into eamera. Built in photometer. No
focusing two feet to infinity. Why miss out
on Polaroid fun any longer?

24 HOUR OPERATING DESK CLOCK
FREE WITH 5 NEW $6 SUBSCRIPTIONS!
This beautifnl clock has numbers you can
really see. Keep it right in front of the rig
and set up with GMT time so you can keep
the log correctly. The numbers go up to 24
hours. This desk clock normally sells for $25.

e -

i

These premiums are offered for groups of new subseriptions to 73. USA or APO only.
Send each new subscribers name, call, address and zip on a separate 3 x b sheet of paper.
Subscriptions take about six weeks to process. On a separate sheet give your name, call,
address and zip and the premium you want. Please allow eight weeks for delivery just in
case the demand is heavy and we have to wait for factory delivery. We'll try to make im-
mediate delivery when possible. This offer expires July 31st and all subs must be post-
marked before that date. Send $5 for each new sub.

73 MAGAZINE PETERBOROUGH.,. N.H. 03458
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ELECTRONIC

SYMBOLS

ANTENNA

GROUND CONNECTICONS

NORMALLY USED IN BLOCK DIAGRAMS, BUT MAY BE USED IN ANY
SCHEMATIC WHERE ANTENNA IS CONNECTED DIRECTLY TO CIRCUIT
WITHOUT BENEFIT OF RF CONNECTOR

A L

CHASSIS GROUND SYMBOL 1S NORMALLY THE ONLY TYPE

USED IN SCHEMATICS
EACH GROUNDED CIRCUIT COMPONENT WILL BE SHOWN

mECTED TO AN INDIVIDUAL CHﬂSSiS GROUI‘D. UNLESS
A COMMON GROUND BUS IS ESSENTIAL TO PROI
CIRCUIT OPERATION

BATTERY
== DO NOT FORGET TO INDICATE VOLTAGE HEADSET
— AND POLARITY

VI

RMALLY
SCHEMATIC WPERE

N BLOCK D, MAY BE USED IN ANY

CONNE(?TED DIREETLY INTO CIRCUIT WITHOUT

oAl

H#FOR ANY COAXIAL-TYPE
CONNECTOR, SUCH AS RF,
MICROPHONE, PHONO, ETC.

5 3

= PHONE PLUG
SINGLE MORE THAN
ONE_CELL, INDICATE IMPEDANCE IF VALUE IS CRITICAL
CAPACITORS INDUCTORS
1 + NOTE_THAT CURVED PORTION OF INCLUDE ALL NECESSARY DATA INCLUDING
,].._ SYMBOL ALWAYS DESIGNATES ANY OF FOLLOWING INFORMATION WHICH
l OUTSIDE FOIL OF FIXED CAPACI- APPLICABLE
VARIABLE | TORS (EXCEPT ELECTROLYTICS, WIRE SIZE & TYPE
WHERE IT INDICATES THE NEG- COIL OR FORM 0.D. OR |.D.
ATIVE TERMINAL) NUMBER OF TURNS AND/OR LENGTH
THE CURVED PORTION IN THE BASIC TAPPED ADJ. TAP MANUFACTURERS PART NUMBER
T ; ; CASE OF A VARIABLE WILL TAP POSITION ABOVE COLD END
‘...--.._- INDICATE THE MOVABLE PART & FerniTe GORE T e ASSUMED
FEEDTHRU  SPLIT-STATOR ~ GANGED | g NDICATE POLARITY, AND UNLESS BRASS IS SPECIFIED. INDICATE
VALUE IN pF TYPE OF FERRI’I’E IF CRITICAL
WHEN OTHER THAN ELECTRO-
LYTIC,VALUES ARE ASSUMED TO
BE pF WHEN 1 OR GREATER, AND ADJ.SLUG FILTER RF
nm VACUUM »F WHEN LESS THAN 1 * CHOKE
CONDUCTORS KEYS
4 —i— ‘\_ — % BE SURE TO DESIGNATE
BASIC T connecTED CROSSED —o—a e "DIT" & "DAH" CONTACTS
STANDARD # pTomaTic
CONNECTORS
Zoup o oo e e
INDICATE MANUFACTURER'S PART NUMBER
B gﬁ%’iﬂgf‘ﬁg&"ﬁ,gguﬁ“ ——@—- AND/OR VOLTAGE & CURRENT RATING
CONNECTOR nnu/an |_|s1' wcmosscsn'r
1 e MANURAG
FEMALE PART NUM
Ac LINE

LOUDSPEAKER

=4

INDICATE VOICE COIL IMPEDANCE & POWER RATING,ETC.,WHEN
CRITICAL

METERS

i®_

¥ INDICATE TYPE OF METER HERE (uA,mA,V,ETC.)
<% INDICATE SCALE RANGE HERE (0-| D-5G.ETC.)
DON'T FORGET TO INDICATE PROFER POLARITY

MICROPHONE~—

FEMALE BASIC  FIXED MOVASLE |3 NUMBER THE BLOCKS TO|
MULTIPLE 3% CORRESPOND TO TERMINAL
MARKINGS, WHEN APPROPRI-|
ATE
ey e S
FHONE PLUG  PHONE JACK  COAXIAL ¥
CRYSTAL
== ALWAYS INDICATE CRYSTAL FREQUENCY (IN kHz,MHz,ETC.)
=
TR

ELECTRON TUBES

ALWAYS LABEL
ELEMENTS WITH
TUBE PIN NUM-
BERS
REFER TO TUBE
DIODE TRIODE TETRODE ~ PENToDE | MAMUAL FOR
DUAL TUBE TYPES
3 FILAMENTS OR
HEATERS (WITH
THE EXCEPTION
= OF DIRECTLY-
HEATED CATH-
— ODES) SHOULD 62|
PENTAGRID  _VOLTAGE LE OF MULTIPLE- | TO TUBE CIRCLE,
REGULATOR  SECTION TOBE AND PREFERABLY
IN THE POWER
SUPPLY
2 S PERTE i DEFLECTION PLATE]
GRID ——- s
GAS FILLED
CATHODE r—]
HEATER /N COLD CATHODE
lcaTHODE RAY L
FUSE .
INDICATE _CURRENT,VOLTAGE RATINGS, AND SLO-BLO,ETC.,
—{[I— | 4s APPROPRIATE

P=

NORMALLY USED IN BLOCK DIAGRAMS BUT MAY BE USED
I NgETEgR WIRED DIRECTLY INTO CIRCUIT

INDICATE _TYPE (CARBON, XTAL ETC.)

~

MOTOR

Lr

LABEL AS MOTOR, FAN MOTOR, ETC.
INDICATE OPERATING VOLTAGE & CURRENT AND/OR
MANUFACTURER'S PART NUMBER

RELAYS
ST g;gicslrv col_ voLrase,
= o RGeS S AN
o< ER'S PART
@ %o o0& 2o | Noween
spsT DPST sPOT SONTACT CONFIGURATIONS
R Y Al IC AN
ELAY COIL  CONTACT CONFIGURATIONS ShowN ARE bAsi

RESISTORS

it - O

INDICATE VALUE ,IN OHMS(.n))
m.oHMsm OR MEGOHMS (M),
AND/OR UFACTLIRER s

FART NUMBER
FIXED TAPPED ADJUSTABLE  TEMP.COMP,| //2W _I0% IS ASSUMED
SEMICONDUCTOR DIODES
INDICATE MANUFAC-
Tmzn § PART N
BER AND/Oi
BASIC PROPRIATE mrncs

*
gl ¢ 1€

TUNNEL CONTROLLED

REFER TO MANUALS)
FOR SYMBOLS NOT
SHOWN

SYMETRICAL i
zener ~ PN




EIEEC T R:GIN 16 S N MIBROL SIS
SHIELDING TRANSFORMERS
L ARE AS- WINDING
I et 4 % SUMED T0 B % g&"w‘{aﬁ"oﬁ,&“ﬁ HIGH-
i - | suEloen wre  cox  |OTWERWISE NOTED T e ey Ty
x H i = INDICATE. IF- SINELD. E NON-RESONANT LOW-Z RF
! H R INpE AL COUPLING LINKS
I i - 'ro BE GHOUNDEU BASIC mw-
. i I i TRANSFORMER DESCRIPTION
P g sz SR e
! e SHETED . % g g ! n.muas O CONSTRUGTION
BASK SHELDED MULTIPLE gg
SWITCHES LE_TRANSFORMER
o |owmr Basic conFicuraTions
oo /P 0—> | PAND AS NECESSARY 10 SUIT
st = B TRANSISTORS
SPOT o 3RO - | BRERATION 1S ABSUMED UNLESS SPECIFY MANUFACTURER'S
SPRING-RETURN 18 SPECIEIED PART NUMBER OR RATINGS
o omoNe. NOK-SHORTING TYPE IS ASSUM- WANUALS. FOR TYPES NOT
f SPECIFIED PNP NPN P-TYPE N-TYPE | SHOWN MERE.
o _E_y, H SWITCH SECTIONS WHICH ARE T D e
H
o o szm.l_nhtousu TED OR
SPST GANGED SHOULD BE JOINED
ROTARY  PUSH BUTTON o | WITH A DOTTED LINE @ :@ '@- @
IMULTI—CONTAGT DPOT
Ts-rgous
EECT RO NI C AIBBRE VY AT LHONS
(AS USED ON DRAWINGS AND SCHEMATICS)
NOMENCLATURE ABBREVIATION(S) NOMENCLATURE ABBREVIATION(S)
ALTERNATING CURRENT ac MICROPHONE Mc
AMPERE A MICROVOLT w
AMPLIFIER Amp MICROWATT o
AMPLITUDE MODULATION AM MILLIAMPERE mA
ANTENNA ANT MILLIHENRY mH
AUDIO FREQUENCY AF MILLIVOLT mv
AUTOMATIC FREQUENCY CONTROL AFC MILLIWATT il
AUTOMATIC GAIN CONTROL AGC
AUTOMATIC VOLUME CONTROL. AVC NEGATIVE { POLARITY) ~, NEG
NORMALLY GLOSED NG
BATTERY B NORMALLY OPEN NO
BEAT FREQUENCY OSCILLATOR BFO
BROADCAST BC OHM -
OSCILLATOR 0SC
CAPACITANCE, CAPACITOR c OUTSIDE DIAMETER 0.0
CONTINUOUS WAVE oW
CRYSTAL X, XTAL Al B
CURRENT POSITIVE (POLARITY} +, POS
POWER AMPLIFIER PA
DECIBEL ds PRIMARY PRI
DIODE, SEMICONDUCTOR {ALL TYPES) ) PUSHBUTTON PB
DIRECT CURRENT oc oL
DOUBLE COTTON COVERED Dce. RADIO FREQUENCY ™ ge
DOUBLE POLE DOUBLE THROW DPDT RADIO FREQUENCY CHOKE RFC
DOUBLE POLE SINGLE THROW DpPST RECEIVE REC
DOUBLE SILK COVERED D.S.C. RECEIVER RGVR
RELAY K
ELECTRON TUBE (ALL TYPES) v RESISTANCE, RESISTOR (ALL TYPES) R
ENAMEL COVERED ENAM - ROOT MEAN SQUABE RMS
FILAMENT FIL SECONDARY SeC
FREQUENCY rreg, f SHORTWAVE SW
FREQUENCY MODULATION FM SINGLE COTTON COVERED sCC.
FUSE F SINGLE POLE DOUBLE THROW SPDT
SINGLE POLE SINGLE THROW sPST
GROUND GND SINGLE SILK COVERED 5.5.C
s n SWITCH - =. s
HERTZ (CYCLES PER SECOND) Hz TME f
IMPEDANCE z TRANSFORMER XFMR, T
INDUCTANCE, INDUCTOR L TRANSISTOR [ALL TYPES) Q
INSIDE DIAMETER 1., TRANSMIT XMIT
INTERMEDIATE FREQUENCY LF. TRANSMITTER XMTR
JACK ULTRA HIGH FREQUENCY UHF
KILOHERTZ (KILOCYCLES PER SECOND) kHz VACUUM TUBE VOLTMETER - VIVM
KILOHM K, ka VERY MIGH FREQUENCY VHF
KLOVOLT K VOLT OHM METER VoM
KILOWATT KW VOLT, VOLTS v
VOLTAGE E
LAMP I WATT w
LOUDSPEAKER SPKR WAVELENGTH A
MEGAHERTZ {MEGACYCLES PER SECOND) MHZ
MEGOHM M, M
METER M 3
MICROAMPERE PA
MICROFARAD »F
MICROHENRY pH




1echnical Aid Gro up

Please refer any questions of a technical
nature to one of the following members of
73’s Technical Aid Group. These are dedi-
cated amateurs who really want to be of
help and do so without compensation. Be
sure to state your problem clearly and en-
close a S.A.S.E. for a reply. I recently got
a request from a reader asking me what
to do about mobile noise. What kind of
noise? He didn’t specify any details. I gave
him a general answer and made some sug-
gestions, but it would have been helpful
if he had described the kind of noise, under
what circumstances it occurred, and what
he had already done to try to eliminate the
problem. Be specific about what you want.
We are not mind readers.

John Allen, KIFWF, high school student, 51 Pine
Plain Road, Wellesley, Mass. 02181. HF and VHF
antennas, VHF transmitters and converters, AM, SSB,
product data, and surplus.

Bert Littlehale, WAIFXS, 47 Cranston
Groton, Conn. 06340. Novice transceivers,
equipment and homebrew projects gone wrong.

Bob Groh WA2CKY, BSEE, 123 Anthony Street,
Rochester, New York 14619. Specializes in VHF/UHF
solid-state power amplifiers, but will be glad to make
comments on any subject.

G. H. Krauss, WA2GFP, BSEE, MSEE, 70-15 175
Street, Flushing, New York 11365. Will answer any
questions, dc to microwave, state-of-the-art in all
areas of communications circuit design, analysis and
use. Offers help in TV, AM, SSB, novice transmitter
and receivers, YHF anfennas and converters, re-
ceivers, semiconductors, test equipment, digital
techniques and product data.

Charles Marvin WSWEM, 3112 Lastmer Road,
RFD #1, Rock Creeck, Ohio 44084. Will help with
any general amateur problems.

Stix Borok WB2PFY, high school studenf, 209-25
18 Avenue, Bayside, New York 11360. Novice help.

Clyde Washburn K2SZC, 1170 Genesee Street,
Building 3, Rochester, New York 14611, TV, AM,
SSB, receivers, VHF converters semiconductors, test,
general, product data.

Richard Tashner WB2TCC, high school student,
163-34 21 Road, Whitestone, New York 11357, Gen-
eral.

J. J. Marold WB2TTZK, Ol Division, USS Mansfield
DD278, FPO San Francisco, California 9660i. Gen-
eral.

Ira Kavaler, WA2ZIR, BSEE, &71 East 78 Streef,
Brooklyn, New York 11236. SSB transmitting, color
TV, computer programming and systems, digital,
radio and remote control, rf transmission lines, di-
pole design, audio amplifiers, linear and class C rf
amplifiers. =

Drive,
test

9%

Fred Moore, W3WZU, broadcast engineer, 4357
Buckfield Terrace, Trevose, Pa. 19047. Novice trans-
mitters and receivers, HF and VHF antennas, YHF
converters, receivers, AM, SSB, semiconductors, mo-
bile test equipment, general, product data, pulse
techniques, radio astronomy, bio-medical eiectronics.

Walter Simciak, W4HXP, BSEE, 1307 Baltimore
Drive, Orlando, Florida 32810. AM, SSB, Novice
transmitters and receivers, VYHF converters, re-
ceivers, semiconductors, mobile, test-equipment, gen-
eral.

James Yenable K4YZE MS, LLB, LLM, 119 Yancey
Drive, Marietta, Georgia. AM, SSB, novice gear,
VHF, semiconductors, and test equipment.

J. Bradley K6HPR/4, BSEE, 3011 Fairmont Street,
Falls Church, Virginia 22042 General.

Wayne Malone W4SRR BSEE, 8624 Sylvan Drive,
Melbourne, Florida 32901. General.

Bruce Creighton WASJVL, 8704 Belfast Streef,
New Orleans, Louisiana 70118. Novice help and gen-
eral questions.

Douglas Jensen, W50G/K4DAD, BA/BS, 706
Hwy 3 South, League City, Texas 77573. Digital
techniques, digital and linear IC's and their applica-
tions.

Louis Frenzel W5TOM, BAS, 4822 Woodmeont,
Houston, Texas 77045. Electronic keyers, digital
electronics, IC's commercial equipment and meodifi-
cations, novice problems, filters and selectivity,
audio.

George Daughters WBAAIG, BS, MS, 1613 Notre
Dame Drive, Mountain View, California. Semicon-
ductors, YHF converters, test equipment, general.

Glen H. Chapin, W6GBL,- 3701 Trieste Drive,
Carlsbad, Calif. *92008. HF and VHF antennas,
novice fransmitters and receivers, YHF converters,
semiconductors, receivers AM, SSB, general, surplus.

Tom O'Hara W60ORG, 10253 East Nadine Temple
City, California 91780. ATY, VHF converters, semi-
conductors, general questions.

Steve Diamond WBAUOV, college student, Post
Office Box 1684, Oakland, California 94604. Re-
peaters and problems regarding legality of control
methods. Also TV, novice transmitters and receivers,
YHF antennas and converters, receivers, semicon-
ductors, and product data.

Orris Grefsheim WASUYD, 1427 West Park, Lodi,
California 95240. TV, HF antennas, SSB, YHF anten-
nas and converters receivers, semiconductors, and
general questions.

Hugh Wells, W6WTU, BA, MA 1411 I8th Street,
Manhattan Beach, Calif. 90266. AM FM receivers,
mobile test equipment, surplus, amateur repeaters,
general.

Carl Miller WAGZHT, 621 St. Francis
Petaluma, Calif. 94952. Double sideband.

Howard Pyle W7OE, 3434—7th Avenue, S.E.,
Mercer Island, Washington 98040. Novice help.

Drive,
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PFC Grady Sexton Jr. RAII461755, WAIGTT/
DL4, Hedmstedt Spt. Detachment, APO New York
09742. Help with current military gear, information
from government Technical Manuals.

Sgt. Michael Hoff WASTLX, Box 571, é937th
Comm. Gp.. APO New York 09665. Help with all
types of RTTY both commercial and military. Also
data techniques. Covers conversion of military
RTTY equipment.

Eduardo Noguera M. HKINL, EE. RE, Post Of-
fice Box Aereo 774, Barranquilla, Columbia, South
America, Antennas, transmission lines, past experi-
ence in tropical radio communications and mainte-
nance, HF antennas, AM, transmitters and receivers,
YHF antennas, test equipment and general amateur
problems. Can answer questions in Spanish or Eng-
lish.

D. E. Hausman, VE3BUE, 54 Walter Street,
Kitchener, Ontario, Canada. Would like primarily
to help Canadians get their licenses. Would be able
to help with Novice transmitters and receivers.

Frank M. Dick WA9JWL, 409 Chester St., Ander-
son, Indiana 46012. Will answer queries on RTTY,
HF antennas, VHF antennas, YHF converters, semi-
conductors, mobile, general, and microwave.

Gary De Palma, WA2GCY/9, P.O. Box 1205,
Evanston, Ill., 60204. He|p with AM, Novice trans-
mitters and receivers, YHF converters, semiconduc-
tors, test equipment, digital techniques and all gen-
eral ham questions.

Arthur J. Prutzman K3DTL, 31 Maplewood, Dallas,
Pennsylvania 18612. All phases of ham radio. Can
assist with procurement of parts, diagrams, etc.

William G. Welsh WéDDB, 2814 Empire Ave.,
Burbank, Calif. 91504. Club licensing classes and
Novice problems.

Ralph J. Irace, Jr., WAIGEK, 4 Fox Ridge Lane,
Avon, Conn. 06001. Help with Novice transmitters
and receivers and novice theory.

lota Tau Kappa Radio Fraternity W7YG, Mulino-
mah College, 1022 S.W. Salmon St., Portland. Ore-
gon 92705. This group of radio amateurs will answer
any technical questions in the field of electronics.

Ted Cohen W4UMF, BS, MS, PhD. 6631 Wake-.

field Drive, Apt. 708, Alexandria, Ya. 22307. Ama-
teur TY, both conventional and slow scan.

Roger Taylor K9ALD, BSEE, 2811 West Williams,

Champaign, lllinois 61820. Antennas, transistors,
general.
Michael Burns Jr. K9KOI, 700 East Virginia

Avenue, Peoria, lllinois 61603. AM, SSB, receivers,
transmitters, digital techniques, novice help, general.

Jim Jindrick WA9QYC, 801 Florence Avenue,
Racine, Wisconsin 53402. Novice transmitters and
receivers, general.

John Perhay WAOGDGW/WABGRVE, RR #4

-Owatonna, Minnesota 55060. AM, SSB, novice trans-

mitters and receivers, HF receivers, VHF converters,
semiconductors, mobile, product data, general. Has
access to full specifications on almost all standard
components presently catalogued by American man-
ufacturers.

Ronald King K8OEY, Box 227, APO New York,
New York 09240. AM, SSB, novice transmitters and
receivers, HF receivers, RTTY, TV, test equipment,
general.

Charlie Marnin W8BWEM, 3112 Latimer Road,
RFD |, Rock Creeck, Ohio 44084. General technical
questions.

Michael Winter DJAGA/WS, MSEE, 718 Plum
Street, Miamisburg, Ohio 45342. HF antennas, AM,
SSB, novice gear, semiconductors.

David D. Felt, WAGEYE, television engineer, 4406
Center Street, Omaha, Nebraska €8105. Integrated
circuits, fransistors. SCR's, audio and rf amplifiers,
test equipment, felevision, AM, SSB, digital tech-
niques, product data, surplus, general.

Tom Goez KOGFM, Hgq Co USAMAC, Avionics
Division, APO New. York, New York 09028. HF
antennas, mobile, airborne communications equip-
ment, partficularly Collins and Bendix gear, AM,
FM, or SSB—HF, VHF, UHF, general.

Robert Scott, 3147 East Road, Grand Junction,
Colorado 81501. Basic electronics, measurements.

|

Does Math scare you!?
"Simplified Math for the Ham Shack”
One of-73's hooks will make it easy.

Order foday, only 50c.

computed to every call sign area in the world

e Great circle bearing to over 500 locations.

e Distance in miles or kilometers (advise which).
e Return bearings — advise your QS0O'’s of their best

beam setting for working you.

e Callsign prefix & time difference for each location.

® On 8 x 11 computer paper mountable in plastic.

® Surface postage paid. Airmail include cost 3 oz.

e |f latitude & longitude not given, describe QTH fully

and add $.50 for location service.

SEPTEMBER 1968

®Send $3.95 with your name
and exact location to:

MONTGOMERY
GEODETIC
SERVICES

Box 5707
Bethesda, Md. 20014
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POLICE e FIRE o MARINE
AIRCRAFT e AMATEUR CALLS

X LINE TUNAVERTERS

CRYSTAL & TUNABLE = {&AaiSiv' "
1 Tunable plus Crystal
controlled  (selectable
with switeh) solid state
converters to change
your “aute and home
radios into excellent,
sensitive, selective,
‘calibrated VHF receiv-
ers!

(RITUNAVERTER

153
5 =
Bl
32 3 i
osm

oTres 4 AT

THE BEST—CALIBRATED 6—1 TUNING—
pLUS —DRIFT FREE CRYSTAL CONTROL—
—COMPLETE INTERCHANGEABLE
CRYSTALS WITHIN BANDIIII

e 9 volt hattery powered. o [-Yyear guarantee on parts
t & labor.

e Includes ¢oax, moun 2
SCrews. o Size—2(/2x3Y2 x4V, inches.
o New FET transistor oseil- » American Made with Amer-
lator & circuit. ican Parts.

Models for AM & FM  Tunable & Crystal!

itk S

£ -.-_ld-.!:n—-

BAND MODEL COVERS OUTPUT PRICE

CB& IDM 273 X 26.9-30 me 1500 ke

6 meters 504 X 50-54 me 1500 ke

2 meters 1450 X 144-148 me 1500 ke $32.95 ppd.

Police, fire, 348 X 33-48 me 1500 ke ach
Marine 1564 X 150-164 mc 1500 ke  Less Crystal

Aireraft 1828 X 118-128mec 1500 ke

Models for AM & FM Tunable enly

Marine Marine 2.0-2.85 mc 550 ke §19.95 ppd.

SW & WWV SWL 9.5-16 me 1500 ke $19.95 ppd

Coupling Loop & Fxt. Antenna for use with
home and Transistor Radios ..e.e.. 5

Mobile Battery Eliminator, 12V to 9V .

Crystals—State Exact Listening Fred. ........ $5.10 ppd.

Order from: Fast AIR MAIL add $.85 ea.
HERBERT SALCH & CO. Marketing Division of

Woodshoro 79, Texas 78393 Tompkins Radio Products

LIGHTS! CAMERA]

ACTION!

SMILE . . . You're on TV

Just thinkl Televising your family ond relatives en
the living room TV set with YOUR OWN TV CAMERA.
Interested?? No matter whether gw're considering a
camera built primarily from junkbox parts or from a
complete kit, ATV RESEARCH has just what you need.
Over 8.different tube ond transistor models to select
from. STARTER KITS $18.95 up . . . MAJOR COM-
PONENTS KITS $58.25 up . . . COMPLETE KITS
(transistorized & printed circuit) $149.50 up.

Get started in this FASCINATING HOBBY teday by
writing for a copy of our NEW 1968 cataleg. It -cons
falns a con:rrehensive listing of kits, lenses, vidicon
tubes, tripods, focus/deflection coils (both regular and
slow scan); plus plans, automatic light kits, charls,
etc, Please include 10¢ to cover cost of mailing.

Established dealer inquires invited.

i \TIVBRESERARCHE:S
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local and state police. Talk with your local
newspaper and radio or television station.
Put the word out through the CB group. It
is a good idea to canvas all other users of
mobile radio in your area too so that if any-
thing is reported by any of them the word
will be passed along immediately to you.
This could be any doctors with mobile radio,
power company trucks, road crews, delivery
trucks, taxis, the telephone company, etc.

Our net is tied in with NICAP, the most
energetic organization in the country investi-
gating the UFO reports. Net members and
net controls will be expected to get in touch
with their local NICAP investigating groups
so they can coordinate with our net. Your
local NICAP man may have an interesting
UFO slide show that can be put on for your
club. You might drop a line to NICAP, 1536
Connecticut Ave., Washington DC 20036.
Membership is $5 and well worth while.

Even without any on the air alerts, the
mere establishing of our net will provide
both a useful service for any types of emer-
gencies and a medium for excellent public
relations for amateur radio . . . which we can
definitely use. Try and get your local paper
to do an article about your participation in
the net. Perhaps you can get interviewed on
the radio station. Talk about amateur radio.

NICAP reports that sightings have been
way down for the last few months. Perhaps
the UFO people are boycotting us in protest
over the University debacle? Or are they
worried over our UFO reporting net? Come
on out, UFO’s, let’s see you:-¥~do hope I am
sitting by with a tape recorder when the
net gets its first UFO report. That will be a
historic bit of pandemonium to have on tape.
I keep one .of those little cassette recorders
by the rig now at all times . . . never know
when something interesting might happen.

I would particularly like to thank Chuck,
W5GDQ (Dallas) for his net control work
with the UFO net, right from the beginning.
Chuck has only missed one net control so
far, and that was when he was out of town.

Auto-Call Wanted

As our net grows more and more operators
will be wanting t6 be able to be alerted
whenever something is reported anywhere
in the country. Few of us are going to just
leave the receiver tuned into the frequency
waiting for that call. What we need is a fair-
ly fool-proof calling system. I should think
that some sort of tone system . . . or perhaps
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two tones might work. There are some fairly
sophisticated filters available these days. We
are open for articles along this line.

Slow Scan Television

The FCC apparently has finally come
through with the slow scan tv permission.
We'll have the exact frequency allocations
by and by. This rule change has been hang-
ing fire for about seven vears now. Oppo-
nents to the proposal grumble that the slow
scan signals are horribly wide and make a
mess in the phone bands. Proponents point
out all the things we can do with slow scan.
We shall see more of both sides.

We have a couple of slow scan articles in
the works here and will publish them as soon
as we can. We are interested in more. Andre
of Vanguard Labs has an idea that you might
like to play around with . . . he is working
on a system that will use a regular tv camera
and monitor. Then you would record the
signal on a drum and slow down the drum
for radio transmission. The signals would
record on another drum at the other end and
this would speed up and the picture could
be seen on the monitor. Instead of using a
slow phosphor viewing tube you would just
repeat the same picture over and over.

At any rate, slow scan is here so let’s see
what we can do with it. Let’s try to cause
as little QRM with the signals as we can
and see what kind of interesting systems we
can work out. Tt wasn’t very many years
ago that there were a lot of laughs when I
proposed a WAS certificate for RTTY. Now
it is &me for one for television!

Your Advanced Class License

Our series on the Advanced License Study -

Course is winding up this fall. If you've
followed the series you should have no trou-
ble at all in getting your ticket and keeping
most of your allocations. We will continue
on with a study guide for the Extra Class
and, I suspect, eventually go back and pro-
vide vou with a course for the General
Ticket.

Many of our readers write to tell us that
the course is being used with great effective-
ness by their clubs, with an hour or so de-
voted to questions and answers at the be-
ginning of each club meeting based upon
the current text. When the series is done we
will bring the whole thing out in a separate
book which can be kept at hand for future
club courses. . Wayne

SEPTEMBER 1948

radio amateur

llbook

GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in the U.S. edition
$6.95

Over 135,000 QTHs
in the DX edition
$4.95

See your favorite dealer or
order direct (add 25¢ for
mailing in U.S., Possessions
& Canada. Elsewhere add
50¢).

Radio Amateurs’ Prefixes
by Countries!

These valuable EXTRA features
included in both editions!

@ QSL Managers Around the e
World!

e Census of Radio Amateurs

e A.R.R.L. Phonetic Alphabet!
throughout the world! o Where To Buy!
o o £
¥ %?:;:!Ama!eurs License | croat Circle Bearings!
o International Postal

o World Prefix Map!
International Radio
Amateur Prefixes L]

Information!.
Plus much more!

RADID AMATEUH
fREEOk “bﬂnkmc
! Dept. B,4844 W. Fullerton Ave.
BROCHURE: & Chicago, lll. 60639

,mtttﬁ**t**t*****ﬂ********ff

WRITE

Order your copy now. $3 from 73,
Peterborough, NH 03458

DA NN A YN H AN YN
NQISE BLANKER

Removes Interference generated
by auto ignitions, =appliances.
| radars, and other sources Of
high energy pulse noise. Spe-
cifically designed for VHF op-
crators requiring maximum noise
suppression for reception of
weak DX and scatter signals.
Conmeets in the coax between
cenverter and receiver. All solid-
state design features silicon
Tield Effect Transistors fur reliahility and hest cross-modula-
tion characteristies, Speeify converter output frequency. Choice
of 12-18, 100-140, 125-170 VDC; phono or BNC conneclors,
SWAN 250. Add noise blanking capability to this_popular
transcelver with the WESTCOM TNB-250 Noise Blanker.
Mounts on rear of cabinet without drilling; easy to install
Price: $20.95 postpaid. Calif. residents add sales tax. All
products are warranted for one year and offered on a satis-
faction or return basis.

WESTCOM EHGl“EEBIHG COMPANY
P.O. Box 1504 San Diego, Cal.

: Reader comments on the DX Hand- :
: book , . .. i
; “Extraordinarily complete” . . W3BNW :
*  “The wall map is fabulous” . KEMVF »*
¥ “Absolutely delighted” . . . . WIMRS X
: “I use it every day . . . ir:ggiuable” . ¢
x W9CEL i
: “Particularly appreciate the 80M info” %
3 . WOYBD X
¥  “Must. reading for every DXer” .. W2API ¢
X : *
* *
% X
s »

[p——

i : © —— NOISE BEANKER ——

WESTCOM
A i

92112
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EVERYTHING UNCONDITIONALLY GUARANTEED
SILIC. RECTIF. 8000 PIV 400 MA. Large user's temn-l\t

invent., not rejects! Slater SLA0DS-3. Max: reverse, 2

fwd drop, 8.2 v. Cosl $8 ea. PAIR Fnstpand ..... 35_3.
ELDICO SSB Adapter SBA-1 with book, converts any re-

WS T Report

ceiver with 455 Ke IF to SSB; select either uppor or lower b S

side band; also adds CW oscillator if you have none. Since the last l'BpOl't, conventions and

Many features and a very expensive unit 3

i feat cABENOC ...oos.seerrsres Bl §121.50 | | hamfests have caused QRM and we missed
ZSIARC Command revr 190-350 ke, Shp, {,. 9% .. 14.95 ; 5 A=

AR 12 %95 Comiand oot R S e the last issue of the magazine. We now have

LM-14 freq. meter, .01%% 125 ke-20 me 57.50 P - : R
TS$-323/UR freq. mr.ter! 20- JJSD me, 00 a gOOd Sy“’ten_l hned uP’ _SO my service to
BLegais ol Lo . §57.50  TS-i75 0K 125.00 all of you will be speedier and more ef-

/CV-253_sheet. ficient. Remember . . . send all reports di-

LOW PRICES! Ask for APR-4Y

RSO URR. et OF. w/a¢ opeee o 23000 | | rectly to me. Don’t send anything to 73
WANTED: G00D LAB TEST EQUPT & MIL COMMUNIC, }[agazine. I have all the certificates here
T e o 10% | | and am sending them directly.

WE PROBABLY HAVE THE BEST INVENTORY OF We still need a good club in W/KI,
St IAE ek Bl M The SNV 0% | | 0/, “and WIKD, a5 well a5 Afrca for
ALSO BUY! WHAT DO YOU HAVE? WTW card check points.

There seems to be some confusion about
phone certificates. SSB and AM are both
phone, and count toward the award for
either mode.

Regarding Don Miller's cards . . . we are
only accepting the ones that ARRL accepts

PLEASE INCLUDE YOUR ZIP CODE toward DXCC, thus no one can say we make

WHEN YOU WRITE 73. our rules as we go along. We accept as a
country any spot recognized by any national

radio society. If ARRL accepts, we do too.
If RSCB accepts it we do too, Send 25¢
to get a copy of the country list/tally sheet.
This will relieve any doubts you might have

$$$ MOfe DOIIarS $$$ There are strong rumors that a numbel:
f fellows ar i lose to WTW-300

FOR YOUR EOUIPMENT gn .‘;O Oz?cz;’w.alle \ftf:ltilll;g \Sl;)c:ewi?l be first to
qualify? Check your cards very carefully
as we look them over with~a critical eye

R. E. GOODHEART CO. INC.

Box 1220-GC, Beverly Hills, Calif. 90213
Phones:Area 213, office 272-5707, messages 275-5342

We at Bel-Air pay more. Spe-

cializing in police and marine and will disqualify any which show they
monitoring and transmitting have been tampered with.
equipment. All HF, FM, busi- To make the task of anyone checking

your cards. for the awards easier, I strongly

ness units. Also ham gear and : :
9 suggest, when possible, to have all QSO in-

tower equlp.men’r. Below | formation on one side of the card, along
wholesale prices on many with your call sign in fairly large letters.
items with new factory war- Next time you have QSLs printed, how about
rantees. keeping this-in mind? The business of flip-
ping cards over and over when checking
Terms available them can become a chore and requires

4 g twice the time.
Write, phone—We pay freight on Remember, to qualify for WTW, all con-
all purchases tacts must have taken place after May 1,

The Bi 1966.
he Big Ome The following stations have qualified for
WTW since the last listing:

Bel-Air Elecironics WTW-200, 14 MHz Phone:

\
5403 Grand Ave. :
Omaha, Nebr. 68104 I Certificate #;; ESE]JSTW

402 451-6477
13, W6MEM
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WTW-100, 14 MHz Phone:

54, K5TGJ
55, K4VKW
56, SVOWL

WTW-100 21 MHz Phone:

13, WEMEM
14, K4VKW
15, WAIEUV

WTW-100, 21 MHz CW:

5, WORRS

WTW-100, 14 MHz CW:

15, K4CEB

21 MHz Phone still has only W4OPM with
#1, and 28 MHz both Phone and CW still
await someone to pick up #1.

I

As soon as enough scores are received,
will start a running list of the number

of countries various fellows have worked.

... W4BPD

Tell Our Advertisers

You Saw It In 73

USED MODEL 501 TV CAMERAS

$1560.00 FOB Hollis

Each month we have a limited number of
used TV cameras which we make available to
hams at greatly reduced prices. These cameras
were rented out for temporary surveillance
jobs on construction sites, county fairs, con-
ventions, ete. All have been checked out and
are guaranteed for 90 days.
vidicon and lens.

Complete with

Used Model 501 sale priced
$160.00 FOB Hoallis

Don’t delay. Only a few used cameras are
available each month. For specifications send
for our illustrated catalog.

VANGUARD LABS

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423

— —————— T —————— —f— o — — ———————— f— — — —
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We shall say no more.

Mamat o e Call
Address
CHyR s T b o o W SRt e Zip

renewal

New subseription

A NOTICE OF HIGH IMPORT

While we have had to reluctantly inch our subseription rates up just
a hair, we have managed a real coup for you, the dedicated reader! We
have nailed down, for the time being, our three year subscriptig;l rate.
Take advantage of this obvious oversight. Sock it to us. Gold is up,
silver is up, the pound is down. . . . we warned_you. This is a good deal.

extension?

- ‘512 THREE YEARS!
[0 One year $6

[] HAM RTTY $3

[C1 DX Handbook $3

[[] VHF Antennas $3

i — T S e e S S S S e e T S — —— T —— T —— — T S e ——

While you are at it you might as well order some of our nice books
listed above. Also it wouldn’t hurt to get a $3 hinder or two. And re-
member, 73 now costs a lousy $26.28 for three years on the newsstand.
Appalling.



BLOWERS

standard 19” rack
cabinet size; 110v
60 eyc General
Electric 14 HP
3750 RPM motor
with 5“ squirrel
cage blower. Mfg,
McLean Engineer-
ing Lab. with dust
filter, 55 lb. ship-
ping wt. MOTOR
ALONE WORTH
MUCH MORE
THAN THIS
PRICE

NEW $17.95

COMPUTER GRADE ELECTROLYTICS

40 006 MFD 10 VDC 5,000 MFD 36 VDC
£0,000 45 3,500 i3
16,000 12 2,500 80
16,000 15 1,500 100
£,000 a5

(If out of stock we will send next highest value)
GHOTCE $1:3b eaph™ i o e s e 10/§12.25

INTEGRATED CIRCUITS

UL 914 open gate Fairchild '.Hm 30 different
projeets to use this LC. i W from manu-
Ol B e s it o e | ey $1.00 ea.

3 DIGIT COUNTERS type used in fape
reecrders 50c ea., 10/84.50
TELETYPE PAPER ROLLS 8162 wide
.................. , 12 rools $7.50
TELETYPE PAPER TAPE 11/164 wide
............... 25cea., case of 40/8$7.50

CRYSTAL OSCILLATOR KITS USING I.C. UL 914

Stable, Harmonic-rich output erystal ose, range 100 KO to
10 MC—Kit includes Fairchild LC. UL 914, crystal sockets,
resistors, ecapacitor, & PRINTED CIRCUIT BOARD, with
instructions for assembly .......c.iieaverianen $2.00 per k.t
12V 5 AMP fillament transformer with over load fuse.

NE $3.00 ea.

1000 PIV-—1 AMP DIDD]:‘%
AHI e 0] vin o e L S 40c ca. .-10/%3.75

IBM Regulated Transister Power Supplies—heavily filtered
and regulated. Lxtremely low ripple—with plug-in regulator
card—with schematies

12 V. Qutput at 20 amp 40 1bs $29.95

12 V Qutput at 16 amp 35 1bs. $24.95

12V Output at 12 amp 30 lbs. $19.95

12 ¥V Output at 4 amp 15 1bs. 514.95

12 ¥ Output at 2 amp 10 1bs. $ 9.95
(ship. wt.)

Cireuit breakers for both AC input and DC output. Veoltage
variable from 11 to 13 volts with pot. 115 VACQ 60 cye
input. Excellent condition.

Visit our 2nd Store Opening Sept. 1st.
247 So. Meridian, Indianapelis, Ind.
638-7213

R & R ELECTRONICS

1953 S. YELLOWSPRINGS ST.

SPRINGFIELD, OHIO
Dept. 7F

$2.00 minimum order FOB Springfield, Ohio COD order 25%
deposit. Please add sufficient postage, we refund all unused
amount. Ohio customers add 4% sales tax.

SATISFACTION GUARANTEED
ON ALL ITEMS
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CROSSWORD
by

Michael Kresila
Box 57

Marion, Ohio 43302

10.
1.
12.

13.
14.
15.
19.
215
22.

26.
28.

29.
30.
31.

Across

e

An amplifying station used to boost the volume
on long telephone lines.

. Noise heard in a receiver due to atmospheric

disturbadnces.

The lack of dilution of a hue by white.

Flyback.

An electrode used to initiate conduction at the
desired points in each cycle.

Undesited sound.

Aluminum. (Abbr.)

To make merry.

A series of names, numbers and words.

A world-governing body. (Abbr.)
The centimeter-gram-second
unit of a magneti¢’ induction.

electromagnetic

Also called piggy-back control.

Trade name for a phenclic compound having
good insulating qualities.

Use of radio signals for course-plotting.

To push with sudden force.

An electrode whose primary function is to re-
verse the direction of an electron stream.

73 MAGAZINE



SCR-SILICON-CONTROL RECTIFIERS!

PRV I6A | 25A | PRV | [BA | 25A “
50 a0 .73 400 | 1.60 1.90
100 .93 l 20 600 | 1.95 | 2.75

ZENERS 1| Watt 6 to 200V .. 80@, 3/$2
ZENERS (0 Watt 6 to 50V $i@, 6/55
STABISTOR up to Ten Watt, 20 for $1

PNP 25W/TO 2N538 539 540

200 | 1.15 800 | 2.85 | 3.60 Toroids BBMby New Pekg 75¢@, ...
IR T "That's A Buy" 200 KC Freg Std Xtals ............
: : 7
5U4 Silicon Tube ..51.50@, 5for$5 “TAB” * SILIGON ONE AMP D1oDEs | 2 Side/cu Printed Ckt Bd New 8x12” §I
5R4 Silicon Tube ... .. M@, r$9 Finished Piezo Xtals Blanks ...... 30/8(
866A Silicon Tube ..$10@, 2 t'ur$|8 Factory Tested & Guaranteed tine l;illier 4fé.\)<?nl{,5;mc g Ior ;:
Piv/Rms | Piv/Rms | Piv/Rms | Piv/Rms | Line Filter SA@I25VAC ...... ol
MICA MTG KIT TO36, T03, TOIO, 4/s| '50’:,35 [ué/yn 200/140 | 3007210 | Choke 4Hy/0.5A/270 $3@ ....... 4/810
ANODIZED TO036 INSULATOR ....5/%1 .05 i .10 .12 H’sld Stevens Precision Choppers ... §I

" DC 3\»” Meter/RD/800Ma 3$3@, 2/85
Socket Ceramic 866 Tube ...... 52

Socket Ceramic 4X150/ Loktal i

W.E. Polar Relay#235A $4@,

400/280 | 600/420 | 800/560 | 900/630 PL259A & S0239 CO-AX M&F Pairs 3/82
14 .21 .30 .40

Phone Patch Xfmrs Asstd .... 4 for $(

.. 5 for §1
1000/700 | 1100/770 |i7uu/|200 24007168 | FT243 Xtal & Holder, surplus .. 5
% .50 .70 1.20 2.00 Insltd Binding Posts “EBY™ .... 25/§i
Wansed Tesr Seis (IS) & Bquip, % A]] Tests AC & DC & Fud & Load! Sun-Cells Selenium Asstd ........ 10/%1
* TRANSISTORS * SCR’S * ZENERS!!! 0 Piv/1200 R 750 Ma. 10 for $10 Band Pass Filters 60, 90, 150 cys. .3/§3
FuI Loas ety Teted & GTD! S0 P/ 1550 Rme @ I3 Mas 6 Tor $U1 [ 2-5MH Piwound 500MA Choke ... 35:[
B 5 att/15 Amp HiPwr TO36 Casel | = Beam Indicator Selsyns 24VAGC . ..2/85
N, as2 a7, 2, DS Un T " | Siiion power Disdes, Stums & Pr. % | Fuse SOMA/SAG ... 581, S00/s2
2N278, 443, 174. Up to suv $2@, 4 for $5 | D. €. |50Piv | 100Piv | 200Piv | 300Piv | Oil Gndsr Strobe, Photoflash 25MFD
PNPI50 W/2N1980, 1970 & Amps |35Rms | 70Rms | I40Rms | 210Rms | 2000V G.E./Pyranol, $7@ ........ 2/%10
2N2075 2l}7 ................ $2@, 3/%5 12 .25 .50 .75 .90 Resistor Bleeder 50K/100W ....3 for $I
PNP 30 Watt/3A, 2NI115, |56, 235. 242 ** |8 .20 .30 .75 1.00 i S
'?;.'5’:,, 255, 256, 257 301 40c@ . .3; g! 45 I.aé'!s 2lgg :Iggg 41-6%0 Send 25¢ for Catalog
P 2NB70/300MW 35c weu.. 5 for §1 160 ; ; . : 5
PNP ZNETt;'II Watt @ ...... 4 for $1 240 | 3.75 4.75 7.75 | 10.45 | Discans .001@I000WVDG I0c@ ..20/31

2for $1 | " | 400Piv | BODPiV

2N1038 6/%1, 2NI039 ....... 420Rms 490 Rms |630Ems | Discans -03@1000WVDC 15c@ ....10/3l
PNP/T03 Signal 3s0MW ‘350, 5 for §1 | A™PS |280Rms ) 420ms (490 Buls |\GIORMNS | | cans (01 @2000WVDC (8c@ . ...6/81
NPN/TO5 Signal IF, RF, 0SC 5for §1 | =x |3 1.50 | Query | Query | Query Discaps .00 @5KVWDGC 20c@ ....6/81
Finned Heat Sink 180 SD." Sl@, 3/%82 45 2.25 2.70 3.15 4.00 Diseal 005@5KVWVDC 250@ 5/%1
iR f;f"Tg?; poke /%) ko | 875 | 750 auery | auiry Discans 130mmG/6KY 206 ».......6/81
BNSZIA, 332 to b, 478400, 541 foB, 240 H1A:40. 811 9802520 L aiery, 02QIWVDC ... o a..zs for g:
935 to 7 & 1276 to 9, 356@ ....... 6 or I2VAG Minifan & Blade .......
I e 4 We Buy, Sell & Trade A5 Well! an S are !
I 866 0”165 Vhsita FILAMENT J TERMS: Money Back X-Formers All 115V-60Cy Primary—
XFMR 0 Ky Insitd $2@, ....3/85 bE 95 Gua.rantsese' pour 24h | 2500V @ICMa & Fil $2@ ......... 4/85
Year in. Ordel , Bv@ , 5V 3A &
Bandswiteh Geramic S00W 2P/6P0s, $2@ EXOCBL N, YiioLdd | IDSYST @ M e SV aw
5Hy-400Ma Choke $4@ ........... 2/85 Shipping Gharges. s

250Md @ 450 Wv Lectivtic $3@, 5/810 | 55 px PEARL ST., BKLYN, 11201 N.Y.

Z00PTv | G00Piv | Disaps, 2x .004@1000WVDC 15c@, 10/§!

430 Vet@ 40Ma & 6.3@ |.5A CSD $1.50
10 Vet@ 5A & 7.5 Vet @ 5A

No—

20.
23.
24.
25.

27.

. To preserve for later reproduction.

. Capable of being heard.
. The transmitted portion of the suppressed side-

. A dielectric that retains a charge after the

PHONE 212-522-7300 6.3 Vot 15.5A & 6.3 Vet @ 2A
I SendgsicgioriNew) Catzlog ’ Send 25¢ For Catalog 7.5 Vet@ I[2A $3@ -.oo.ooonennns
g i‘r{‘({ﬁfkﬁﬁﬁ‘&ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ'ﬁ%ﬁﬁt}ﬁ%ﬁﬁﬁﬁ*
Down

A high-vacuum thermionic tube used to control
the magnitude of current flow. (PI.)

Also called antennas.

An ionized layer in the atmosphere, about 55 to
85 miles above the earth's surface.
Representation of an operating system by com-
puters and its associated equipment and per-
sonnel.

The rofation of a cross-section of a waveguide
about the longitudinal axis.

The parts of a digital computer which carry out
instructions in proper sequence.

band.

charging field is removed.

A metallic alloy having special magnetic prop-
erties,

Fixed sef of plates in a variable capacitor.
Slang expression for radio broadcasting.

A position of authority or trust.

A refinement added to an impedance bridge fo
avoid the effects of capacitance o ground.

A device, also known as acoustic radar.

Solution Pg. 106
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$45 OPERATING DESK
FREE WITH 10 SUBSCRIPTIONS
Walnut Pervaneer finish 18" x 40" x 29" high
with 4 drawers, great for transceivers. Easy to
assemble. FOB Mc. 48 lbs. Send
subscriptions. USA only.
73, PETERBOROUGH, NH 03458
A R IR SR SN R AR A R AR
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MORE RANGE ...
with NO NOISE

STOM SYSTEMS
KITS ® ACCESSORIES

/

ELECTRO-
SHIELD

ELIMINATE IGNITION NOISE

ELECTRO - SHIELD®
YOUR ENGINE

ESTES ENGINEERING CO.
543 W. 184th St., Gardena, Calif. 90241

Interested in what
European hams are
accomplishing at the

higher frequencies?

the authoritative German

Read UKW -

guarterly, now with English summaries! Applications

BERICHTE,

of the latest VHF and UHF te

antenna construction details. Each sixty-g

packed with practical articles written by the most

outstanding amateurs in Europe.

Canada $3.25
01083

Annual subscription U.S. A, $3.00,

H. Ingwersen, PAJGAFN Box 87, Tapsfield, Mass.

CQ de W2KUW

All tubes bought
Electronic items wanted
Topping all offers

TED DAMES CO.
308 Hickory St., Arlingfon, N.J. 07032

Tell Our Advertisers
You Saw It In 73

Fefrfrfririoinlofririninininfe defodolnleinde drdr et e fe e e

Solution To Puzzlé on Pg. 118

YOUR CALL

Please check your address label and make sure
that it is correct. In cases where no call letters
has been furnished we have had to make one up.
If you find that your label has an EE3*&* on it
that means we don't know your call and would
appreciate having it.

e atonangtaagiatitaroratotatoigrgtotototatototgtatongtas

$100,000 IN PRIZES

Fse
&
&
%@
=
%
%
&
<<
42
K
+{

A SRS S LR S S S S M SO RO RS

e
$160 ENCYCLOPEDIA
FREE WITH 20 SUBSCRIPTIONS

New American Encyclopedia in 16 vol- 3
umes, over 6000 pages, over 1100 full E
color pictures! Completely up to date, X
latest edition. FOB. If you have children %
you should have an encyclopedia. Just =
send us 20 new $6 subscriptions to 73. X
USA.

73, PETERBOROUGH, NH 03458
R SR MR N SR B SR SR NN R S SN AR R AR

ne
e
x}.
s
8
8
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Propagation Chart

September 1968
ISSUED JUNE |

J. H. Nelson
GMT - 00 02 04 06 08 10 12 14 |6 I8 20 22
ALASKA 1A | e |7 |7 |9 |9 Juefue fie fa i
ARGENTINA 21 14A f14 |14 TA |14 214 214 (214 214 §214 |21
AUSTRALIA 2t f14 fia | s ]val7 | | Jis 2 fain
CANAL ZONE 21 14 |14 7TA |7 |14A 21 j21 214 215|314
ENGL AND TA |7 7 7 T |14 |nafn | 3 fi1sa |ae
HAWAN 21 [i4 i |77 |7 [ ale aln |21 e
INDIA 4B |18 |18 | 78 | 78 14 14 a4a [144 J54s J13 148
JAPAN 14 414 ||| B|m|7 |4p |1m | 4 |14
MEXICO 21 J14 h4 |7ara |7 |14 a1 |2 |m fas |ma
PHILIPPINES 14 |14 78 | 7B | 7B | 7B [14B |14 |14 f14 14 f14
PUERTO RICO |14 | 7a [oa % |5 [7_[1a Jor fon |o1 Jox [os
SOUTH AFRICA |14 |14 7B |14 |14 u"\__zn 21A |21A 214 214 |21
U.S5.S.R. 2 p2 l2 |w [7 J1a [1an f14a fres B1ge lie [ 7p
WEST COAST a1 Jias lia |74 7 | 7 fva {14a |21 fa1 fo3a lo1a

ALASKA 144 |14 14

ARGENTINA 21 |14y J1e is El-: 7 j1 jn |2 faa fans n
AUSTRALIA ia 21 fis [is hi4 | 7a | 13 14 e 2 s
CANAL ZONE pia Jisa fis e b3 | 7a l1g fod |21 f2ia (213 fona
ENGLAND Al7 |7 |7 |7 |7 |14 g1a hen 21 faaa fug
HAWAII Pis B f1a 13 |78 |7 |7 |78 j1aa ;0 foma i
INDIA 12 |13 14 | |8 || B 4 14 14a 14 4B
JAPAN 154 15 4 ||| |7 |7 48 | 14 |14a
MEXICO 144 14 i 1 7 7 7 14 [14A D144 j21 |21
PHILIPPINES 144 |14 14 B |7 [ |8 |7 (14 14 j14 |14
PUERTO RICO 21 |14 4 A 7A N7 fid 31 Ja1 Ja1 f21 [mA

SOUTH AFRICA |[i4 14 78 | 7B | B [ 7B [14A |21 214 J21A 21 21

U.S.5.R. 7 J1 fro{m[m 14 1a Jia J1s g | a8

ALASKA £ f14 J4 7 7 7 1 7 T j14 j14 |i4
ARGENTINA Br 21 ps Dis s B4 b4 I aia fora fma
AUSTRALIA P1a f21a Ja1 fia s fi4 Ji4 4 4 fis 2 jaia
CANAL ZONE iy fr i 7A j14 21 ma Pia j21a 1A
ENGLAND |7 |7 |7 |7 |7 | f1s 14 fi4a hes fia
HAWAN 1A 214 1 h4a 14 1= 4 T jda 21 1A jaa
INDIA 14 14a 4 |8 |78 |78 | 1B |70 14

DUAL GATE MOSFET

PRE-AMPS

to 175 Mhz. $19.95 ppd.
to 300 Mhz. $23.95 ppd.
to 400 Mhz, $27.95 ppd.
to 450 Mhz. $31.95 ppd.

® Available from 5 MHz. to 450 MHz. Bandwidth is
approximately 5% of frequency.

® Two Dual Gate MOSFET amplifier stages with each
having a tuned input and tuned output. Each Dual
Gate MOSFET is actually an integrated cascode cir-
cuit thus giving you 2 cascode circuits equivalent
to 4 triodes.

® Exceptionally low noise (2.5 DB at 175MHz.), great-

ly reduced cross modulation and 10 times the dy-

namic range (signal handling capability) of the best

bi-polar transistors. Also superior fo preamps using

junction FETs and Single Gate MOSFETs.

Internal connections for high impedance AGC or

manual gain control if needed.

Type BNC input and output receptacles for minimum

loss at UHF. Standard impedance is 50-75 ohms.

Carefully tuned at our laboratory with sweep genera-

tor and oscilloscope for the best bandpass character-

istic, } Bz

® Full wave UHF diodes profect input transistor.

® Operates on 6 to 16 volts DC, 5 to 15 Ma.

VANGUARD LABS

Dept. H

JAPAN profor B Be |7 f3 2 |7 fe he 196-23 Jamaica Ave., Hollis, NY 11423
MEXICO 21 144 Q14 7 T 7 7 14 21 21 21A {214 - -
PHILIPPINES Bt i [ts f1a |7 |7 |7 |1 |14 js |i& faa —
PUERTOQ RICO BIA |14 [14 |4 A |7 14 ja1 214 j2A 1A [21A A g
SOUTH AFRICA l14 |14 |78 |8 |78 |78 [14 f1aa fo1 for fov oy 7
U.5.5.R, m | 1n B
e Wouldn't
A. Next higher frequency may be useful at this hour. your ad
B. Very difficult circuit at this hour.
Good: 1, 2, 8-13, 16, 17, 19-27 LOO'( gOOd
Fair: 3, 4, 6, 7, 14, 18, 28-31
Poor: 5, 14 ?
ere:
Note: VHF forecasts have been discontinue .due
to lack of reliable information.
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LOOKING FOR

THE WEAK ONES?

The TEKRAD Mark V antenna has an
enormous capture area compared fo
quads and yagi antennas ... really
pulls in the weak ones, and you work
what you hear!

Missing DX off the side of the beam?
The Mark V is omnidirectional so you
know where the band is open at any
time.

Windstorms worry you? The Mark V
is impervious to wind and will stay up
while the quad is going through the
neighbor’s roof.

Like to work all bands? Sure you do,
and the Mark V will instantly put you
on any band from 80M to 10M, hori-
zontally polarized, with high efficiency
and low VSWR. Make your transceiver
act like a 2KWPEP rig, loudest on the
band.

The Mark V antenna comes to you
complete, ready to use, cut to length
with 70 feet of feedline for only $32.50
postpaid. All you have to furnish is a
mast or tower about 50-60" tall.

Order today while the bands are hot.

WAIM/Ray WASIW/Bill

EKRAD, INC
PO. BOX 57 VALPARAISO, FLORIDA 32580

DXERS and DXERS-TO-BE

Want to keep up to the minute of what's
happening DXwise? Subscribe to Gus
Browning W4BPD's new weekly DXERS
MAGAZINE. 24 pages of DX events, com-
ing up DXpeditions, QSL info, pix, efc.
Rates, US surface $11.00. US air mail $12.90,
West Indies $18.50, S. America and Eur-
ope $23.00, rest of world $30.00.
New rates due to postal increase

The DXERS MAGAZINE
c/o W4 BPD

Route 1, Box 161-A,
Cordova, S.C., US.A.

Tower (o.

7530 BIG BEND
ST. LOUIS, MO. 63119
(319) 6441500

ALUMINUM TOWERS

Send postcard for Literature
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Dear 73,

After reading some tower construction articles in
the July issue of 73, I had a horrible thought; does
the average ham realize what the common termite
might do to a wooden tower, if given the chance?

Anyone constructing a wooden tower should take all
precautions to prevent damage by termites or other
pests or decay. Consult your local lumber or hardware
dealer for the necessary materials to treat the wood
and nearby ground to prevent any such damage,

George 8. Stevens WB2ZFA
Mays Landing, N.J.

Dear 73,

I want to take this opportunity to comment on the
incentive license study sections in your magazine. I
think they are the best. Really, I'm learning more by
your type of presentation than I ever could out of the
Handbook. I believe that basically the Handbook is
designed fror a person who has a basic knowledge of
electricity and a little experience of the same. Coming
in cold with absolutely no knowledge, the Handbook is
very confusing to me. Most of the other hams in the
club here think the same. In other words, fine business.

G. Gerald Burger WAPKUA
Secy. Huron Amateur Radio Club

Dear Kayla,

Decidedly like what you are doing. The humor is
splendid and your Advance Class course is excellent.
Keep laughing and the temptation to wring your hands
is not so great. 88 to you too.

Jim Kaufman WA@RD
Boulder, Colorado 80302

Dear Kayla,

The big ‘40 meter push” which you presented in 73
depicts the beginnings of an excellent campaign, I'm
all for, and would like to see 73 Magazine present and
lead a year long marathon designed to eliminate the
interference caused by commercial stations on 40
meters. If 73 would follow theaygh with such an
“elimination marathon”, I promise to urge most of
the hams with whom I come in contact to support the
campaign.

Possibly 73 can print up some pre-written complaint
letters to be signed and mailed by US hams to Radio
Moscow, VOA, BBC, etc. I bet we can lick the inter-
ference problem in one year with cooperation. How
about it 737

Marty Hartstein WBENWW
Long Beach, Calif.

OK, fellows= what say? I'll print wp some form letlers
to be used as petitions. Let's give it « try. It con only
cost postage amd the work in getling signatures. Any
other ideas from veaders as to how to better make use
of 40 will be appreciated and put to use.

Dear Wayne, Kayla, and Lin,

After a one year trial subscription I decided that 73
was great. I must say vour editorials are right on the

‘ beam, so to speak. They are my thoughts entirely on

almost every subject.

Keep up the good work and put in more humorous
articles like Dilemma in Surplus (June ’68). Keep
putting in lots of ads, I read them word for word.
And . . . best of all, put in more pictures with the
articles, especially ones about decibels! HI HI.

Brent Christensen WA@STS

73 MAGAZINE



Dear 73,

Thought that I would let you know that as lousy as
the mail service is over here, I finally received my
February issue of your most welcome bit of ham news
from the States. My subsecription was mailed to you in
November at the same time that I mailed subs to the
other two. I am getting 73 quite regularly even
though late. I must say that T am a bit disappointed
with the other two magazines as I have yet to receive
my first copy. As you well know, there is no operation
here and our only contact with the ham world in the
states is through your magazines for which we are
very appreciative. There are five hams in our group
and by the time the magazine gets around, it is well
dog-eared and equally as well read and appreciated.
Keep up the good work. Just thought I would toss the
roses where they are justly due. We do make good
use of it and it does get passed around and then filed
in the operating room.

Herb Wright WB6IHE
Saigon, Se. Vietnam

Dear 73,

With great interest T read W2NSD’s editorial on
UFO’s. I have been interested for several years in this
subject. My views parallel those of the editorial and
I hope in the near future I can assist in this proposed
program. I de not know if there are any amateurs on
this side of the pond that are interested but will do
my best to find out, I think it would be of great value
to have an arm of the network in Europe. I will keep
my ears on 14250 and in the meantime try to seare up
some interested parties on this end.

Richard J. Malby
APO New York 09176

Dear 73,

All US hams and relations visiting Spain are all
times welcomed at the home of very old OM, V. S.
Alexandersen, well known in the Amateur World be-
tween 1927-1936 as ET2X, ET3CS and ES3CX. I'm
not aective anymore, but I'm still a ham. Address
Camino Son Toells 87, St. Augustin, Palma De Mal-
lorca, Baleares, Spain.

V. 8. Alexandersen

Dear 73,

Please pass along the word that I still have = bulk
(300+) of National Zip Code Directory flvers to pass
out free to anyone sending a request.

Earle and Marilyn Melver
Box 8151, Rochester, N.Y. 14617

DIODE CIRCUITS HANDBOOX

An invaluable
Covers rectifiers,
mixers, detectors, modulators,
products, FM defecrors. noise
limiters, squelch, AGC, O'/Q-
multiplier, xstr protection, AFC,
Yaricap tuning, audio clippers, FM
modulator, balanced meds, Yarac-
tor multipliers, field-strength

nﬂ"’ﬂ‘ meters, wavemeters, RF probes,
preit dummy loads, SWR bridge, tach-
ot ometer, noise generator, square-
wave gen, zeners, control circuifs,
voltage control, etc. 11l different

circuits.

An absolute steal at $1.

73 MAGAZINE
Peterborough, N.H. 03458

reference book.
meter circuits,

Pl Puseas
WAseH
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TOROID CORES

Red "E'" Cores-500 kHz
to 30 MHz- & = 10

# oD 1D H EACH
T-200-2 2.00" 1.25" 55" $3.00
T-94-2 94 56 31 J5
T-80-2 80 50 25 80
T-68-2 68 37 A9 50
T-50-2 50 30 19 45
T-37-2 37 21 A2 40
T-25-2 25 12 .09 .30
T-12-2 125 06 .05 .25
Yellow ''SF'' Cores-10 MHz

to 90 MHz- 4 = 8
T-94-6 .94 b6 3l 95
T-80-6 .80 50 25 80
T-68-4 .68 37 19 &5
T-50-6 .50 .30 .19 50
T-25-6 25 12 .09 35
T-12-6 125 .06 .05 25
Black "W" Cores-30 MHz

to 200 MHz- =7
T-50-10 .50 .30 19 60
T-37-10 37 21 .12 45
T-25-10 25 12 .09 40
T-12-10 125 .06 .05 .25
FERRITE BEADS: .125" x .125", u = 900. With Spec
Sheet & Application Notes Pkg of 12, $2.00
KILOWATT TOROID BALUN KIT: Still only $5.00

EXPERIMENTER'S 2 CORE TOROID KIT—This famous
kit contains cores, wire, and charts so that you can
make your own high @ modern inductors for hun-
dreds of practical applications.: §1.50
MINIMUM ORDER: $1.00
Please Add 25¢ per order
for Packing & Shipping

AMIDON ASSOCIATES

12033 Otsego Sireet
North Hollyweood, Calif. 91607

““ARCTURUS’’ SALE

$2.15 per 100. GSNT ete.
size, $2.55 per 100. 5U4GB size, $2.95 per 100. 5U4G
size, .03c each.
e 7" 00° TV bench test picture tube with adapter. No
ion trap needed, Cat. E£7TBP7, $7.99,
e Silicon rectifier, octal-based reniacement for 504, 5Y3,
5AS4, GAW4, 5T4, 5V4, 5Z4. With diagram. Cat r‘—"
Rect 1, 99¢ cach,
o 5 transistor circuit boards containifemup to 6 tran-

= Tube cartons 6AUG eic. size,

sistors, plus diodes, resistors, capacitors, ete. Cat. ¥
TE10, 99¢c.

e Kii of 80 lested germanium diodes. Cat. #100, 99c.
e RCA-110° flyback transformer, latest iype, includes
Rchemauc diagram, applicable to any TV. Cat. £ BR-1,
i

® (‘Glnr :.pkes 70° for zll round color CRT’s. Cat. =

1 rectangular 19 to 253” color
95

e Transistorized U.H.F. tuners used in 1985 to 1967 TV
sets made by Admiral, RCA, Motorola, ete. Removable
gearing may vary from one make to another. Need only
12 volts d.c. to function. No filament \nftagc needed.
Easy replacement units. Cat. & U.H.F.567, $4.95.

e U.H.F. Tuner—original units as used in TV sets such
as RCA, Admiral, ete. covering channels 14 through 82,
as part of #04D173-2. Complete with tube. Drive gear-
ing is removable. Can be used in most sets. Cat.
U.HF. 3, $4.05

s F.M. tunev—Hl/I‘n amplifier tuning unit. Tunes from
38 to 108 me. Contains two 10.7 Me, I.F. transformers,
one 10.7 sound discriminator, R.F. oscillator and mixer
stages and 12DTS8 tube. ILF.'s are standard “K'' type.
Circuit diagram for building F.M. radio included. Also
plan for building F.ML. tuner. Sam's photofact X620
shows 2 applications, 1 for radio, 1 for Hi Fidelity
tuner and amplifier. Cat. ZFM-20, $4.95.

Send for our free catalog listing thousands of similar
best buys in tubes, parts, kiis, transistors, rectifiers, etc.
Orders under $5.00, add 50c handling charze. Include
% of dollar value cf order for postage. Canadian post-
age $1.00 extra.

ARCTURUS ELECTRONICS CORP.

502-22nd St.,

Union City, N.J. 0?087 Dept. 73
Phone: 201-UN 4-555
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GATEWAY
ELECTRONICS

6150 Delmar Blvd., St. Louis, Mo. 63112
12 Volt Transistor Power Supply for
GE 25 Watt Progress Line Radio $24.00

GE 4 Fre. Oscillator Deck for GE
Progress Line 150mc unifs. Pro-
vides osc. sig. for xmtr and re-

I e e e $14.50
40-0-40 micro-amps Zero Center
AT Tors DAL e S e 3 S $ 2.95

12 Volt DC -117V AC Inverter

Parts Kit 200 Watt with diagram

and instructions, less case ... $14.95
Jennings Vac. Var. Cap. (UCS-300)

with motor drive 10-300 Pf _____$35.00

Telephone op. headset (Western
Electric)ltlanel - Fieiooll o $ 8.50

Minimum order $5.00. Sorry, no ca+afog
at this time. Write for spech'c items.
Watch for our future ads in 73. Stop in
and see us when you're in St. Louis.

U. S. CRYSTALS

Surplus Crystals — Amateur

FT243, DC34, CRIA/AR, FT241,
HC&/U and other misc. crystals
Write for Free Cafalog

U. S. CRYSTALS

Los Angeles, Calif.
P O. Box 78397

Reflectometer SWR Bridge w/Meter, 30-1000me. . E‘{ 8.50
BC733F 108-110mec Converts to Satellite Recyr. ....EX 8.75
TSI0I9/APM72A 9 Meters 3UP1-CRT Tests APG30 EX 37.50
T465/ALT7 200W Xmitir 168-352me w/2 6161°s ..EX 19.50
T465 Schematic pp. 1.00..... Complete Manual pp. e.-. B.50
TCSI2 Xmitir/Recyr Control Box with Speaker ....EX 6.
R443/ARN5D 330mc Recvr 11 Tubes 3 Cavities ....EX 4.75

Jones No. 574.23 Micromatch Doubler Coupler EX 12.
C3186/APS38B Control Box with Meter .... .EX 4.
CI8 AR.C. Type 12 Equipment Control Box . NEW 1.
C1457 Control Box for R550/ARR40 Receiver . LN 1.
C760B/A Control Box for ARN14B&C Receivers ....LN 4.
C45 Control Box for ARCl, 4 & 12 Equipment ....EX 1.
6161 Tube w/Connectors. 100 Watts to 1200me. ....EX 6.
RIODIA/ARNG 100-1750ke Receiver. Four Bands ..EX 27.50
ID9IB/ARNG6 4” Navigators Bearing Indicator ....EX 7.50

AS3I13B/ARNG Station Seeking Loop. 100-1750ke. .-EX 6.25
RT3|6/APNI2 160-234me Transcewer w/Tubes ....E 5
IDIGIC/APNI2 3JP1 CRT Scope. Coax Swiich \EW 12. al]
AMSUO Interfone Amp w/4 Tubes and Dynamotor ..
P336 Main Power Supply for APRO Receiver .
33?,’APR9 Klystron Supply for TN130, TN131 ..EX 10.50
D226 Panoramic Indicator for APRO Receiver ....EX 14,50
R316A/ARR26 14-Tubo 162-174mc AM/FM Recyr. LN 22.75
PP468 Power Supply for R316A Receivers 400cy. ..LN
CHI0 Control Box w/4 Tubes for R316A Recvrs. ....EX
Scope Xformer 1950V @ 3ma 5 il Windings 60cy. ..UN
SA325/U Coaxial Switeh SPAT 38VDC Motor
Adantor Cable PL25% to BNC Panel Socket .....
MITE Z-50 Radio Frequency Choke ..........
Rt. Angle Drive w. Gears, Universal, %" Shafts .
Feed-thru Capacitors 15 on Panel....Three I’anels
BNC (UG290/U Coszxial Panel Sockets ..........
Coax 6” long w/BNC (UG260A/U) Plug each end EY o/l il
Coax 8” w/1 BNC Plug & 1 BNC Panel Socket ..EX 4/1.00

E. C. HAYDEN P #7483y Son 5.

Prices: FOB Bay Saint Louis. Terms: Ne#, Cash.
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% Price—S$2 per 25 words for non-commercial ads; $10
per 25 words for business ventures. No display ads
or agency discount. Include your check with order.

* Type copy. Phrase and punctuate exactly as you wish
it to appear. No aoll-capital ads.

+ We will be the judge of suitability of ads. Our re-
sponsibility for errors extends only to printing a cor-
rect ad in a later issue.

% For $1 extra we can maintain a reply box fer you.

% We cannot check into each advertiser, so Caveat
Emptor . . .

DAVCO DR30 WANTED. State price and condi-
tion. J. A. Tyson, W9JXD. 5345 University Ave.,
Chicago, IIl. 60615.

WRL’s USED GEAR has trial—terms—guarantee!
SR46—$94.50; SR500—$192.95; HW12—$8%.95; HW22—
$89.95; Galaxy V—$289.95; Galaxy 300—8159.95;
TX62—$99.95; 75A3—$228.00; 51J3—$395.00; NC-300
—8$149.95; RME6900—$146.95. Hundreds more—low
prices—free Blue-Book list. Write WRL, Box 919,
Council Bluffs, Towa 51501.

VERY GOOD LATE MODEL NCX 3. Several mod-
ifications, outboard 10 kc receiver tune, ALC, and
speaker. $150. AC power supply, $35. WTQBT 890
W. 21 Street, Eugene, Oregon 97405.

WANTED, ANY CONDITION; VOM, VTOM,
Weatstone Bridge. Resistance, Decade Box, meter
monuments. Gil Barber, 4155 E. Carey, Las
Vegas, Nevada 89110.

'NC*-S MARK If and NCXA in excellent condi-
tion. $450 cash. Write K5TSR, 102 W, Rampart Dr.,
Apt. Q203,.San Antonio, Texas 78216.

HALLICRAFTERS HT 32, like new, $250. Globe
King 500A 160 through 10. CW. AM. with your
exciter will Tun 700 watts SSB. ALC, extra final,
VFO. $195, iike new. 3-5 KVA -generator. $200.
Ship. John Smith, 1924 Dolphin Blvd., St. Peters-
burg, Florida 33707.

FOR SALE: HEATH SB-301 rec. with CW filter
factory aligned, $260.00. Knight P2 SWR bridge,
$10.00. Heath Kit H D-10 electronic keyer, $35.00.
Instrograph code practice keyer with full set of
tapes, $25.00. Ameco code practice oscillator and
CW monitor, $5.00. Value of all equipment new,
$390.00. Will sell individually or as package for
$325.00. D. Willson;" 7803 Dawn Rd., Cincinnati,
Ohio 45237.

MODEL #28 KSR, $295.00. Write for list of 10
years' surplus, RTTY, FAX, etc. G. White, 5716
N. King’s Highway, Alexandria, Virginia 22303.

WANTED: Issues of 73. Oct. '60 to Dec. '62, Jan.
'66 to Dec. ’67. Kirt Fanning, 6021 Edgewood,

: LaFrange, Ill. 60525.
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FOR SALE: Motorola 80-D, 12v, complete and a
Link 50ufs, 110v base complete, both on 52.525HZ.
$120 for the pair. WAIGVE, 7424 Illinois Rd., Fort
Wayne, Indiana.

FCR SALE: Clegg Apollo Six Linear Amplifier.
Brand new! Below cost! Contact Jack Batts, Five
Old Tavern Road, Wayland, Mass. 01778. Phone
653-6891.

NORELCO VIDEO TAPE RECORDER in perfed.
condition, tape and all additional parts included;
CCTV camera—$115.00, Vidicon—$10.00, Vidicon
Yoke—3$10.00, Elgeet 4” Telephoto lens—f2.7;, Re-
verb—s$15.00; Simpson 260 VOM—$35.00; Heath RF
Signal Generator 1G-102, $15.00; EICO R-C Bridge
& RLC Comparator—$18.00; Tachometer—$10.00.
Wanted: 6M SSB Transceiver. WB2GKF, 506
Mount Prospect Avenue, Clifton, N.J. 07012.

FOR SALE: Complete Hallicrafters station in ex-
cellent condition. HT-37, and SX-100 with R-668
speaker. $300. James Winter, RR 2, Huron, S.D.
57350.

THE HAM-DINGER: Warren (Ohio) A.R.A. 1lth
Annual Hamfest, Sunday, August 25, Newton
Falls, rain or shine. Follow arrows from Rt. 534
or Turnpike Exit 14. Talk-in stations, 10-6-2-
Prizes, swapshop, homebrew-code contests, XYL-
YL program, ragchews galore. Food sold or bring
picnic. For Hamfest bulletin write W.A.R.A., Box
809, Warren, Ohio 44481.

TWOo METER FET PREAMPLIFIER. Typical
specifications: 12 DB or better gain with less
than 2DB noise figure. $10.95 postpaid. Communi-
cations Associates, P.O.B. 13275, St. Petersburg,
Fla. 33731.

HALLICRAFTERS HT32B; $275; NC-300, S$125;
matching pr 813's GG linear with pwr supply, $50;
TR-4 with ac pwr supply and speaker, $500. Beau-
tiful. K6SUQ, 5 Rydal Court, Orinda, Calif. 94563.

WANTED: Heath-¥X-1. Also G-76 AC power sup-
ply, must be in fine condition. Cash. G. Gysan,

53 Lothrop St., Beverly, Mass. 01915. Phone
922-3850.
FOR SALE: VHF EQUIPMENT: € meter SSB,

HX-30 and HA-20 linear, factory wired, mint con-
dition with manuals, $245.00. Gonset communicator
II-B, 6 meters, 12/117v in mint condition with
manual, $115. Gonset #3350, G-76 DC power supply

(all transistor), $56.00. WIVYB-J. Gysan, 53
Lothrop Street, Beverly, Mass. 01915. Phone:
922-3850.

TOROIDS, uncased 44 or 88mH, also individually
epoxy encased 88mH for standards, any 5, $1.50.
255A relay $2.10, 18B socket 704 all PP TUSA.
E. W. Evans, K40EN, 220 Mimosa Ln., Paducah,
Ky. 42001.

“SAROC” FOURTH ANNUAL fun convention
scheduled January 8-12, 1969, in Hotel Sahara’s
new space convention center, Las Vegas, Nevada.
Advance registration closes January 1, 1969.
Ladies program in Don the Beachcomber. Tech-
nical seminars, FM, MARS, RTTY, QCWA,
WCARS-7255. Registration $12.00 per person en-
titles “SAROC" participants to special room rate
$10.00 plus room tax per night single or double
occupaney, admittance to cocktail parties, tech-
nical seminars, exhibit area, Hotel Sahara’s late
show, Sunday breakfast equal to any banquet
dinner, ask any “SAROC” veteran. Brochure
planned November mailing for details QSP QSL
card with ZIP Southern Nevada ARC, Box 73,
Boulder City, Nevada 89005.

ARC-| Transceiver 100-156 Mc, 25 Watts AM,
with tubes, schematic, conversion info for
2-meters. Used, good. 50 Ibs. $20.00
ARC-1 only, less tubes, $12.00
BC-221-AK with AC Power, Calib. Book & Xtal.
$95.00
TS-174, 20-250 Mc. Freq. Meter, on rack panel
with AC Power, Calib. Book & Xtal. $95.00.
Brush BL-202 2-channel oscillograph,
Used, Exc. $90.00
Sorensen 3000S AC Line Voltage Regulator,
3000 V.A. Used, Exc. $125.00
Non-Linear-Systems 45| Digital Voltmeter. P.U.R.
Send 10c for flyer listing surplus equipment,
test equipment, new and used ham gear.

JEFF-TRONICS
4252 Pearl Rd.  Cleveland, Ohio 44109

Go VHF. the easy VHF Associates way. Send for descriptive
Technical Bulletins describing our complete line of TRAN-
SISTOR RECEIVING CONVERTERS and VARACTOR
f‘}glaéfﬁiwl MULTIPLIERS for 50, 144, 220, 432 and

VHF ASSOCIATES, INC.
P.O. Box 22135, DENVER, COLORADO 80222

LARGEST SELECTION in United States
AT I.OWEST PRICES—48 hr. delivery

. Thousands of frequencies in stock.
- Types include HCs/U, HCI8/U,
. FT-241, F1-243, FT-171, ete.

SEND 10¢ for catalog with oscillator
circuits. Refunded on first order.

24008 Crystal Dr.. Ft. Myers, Fla. 33901

EASY CONSTRUCTION
MEANS
UNIT CHASSIS
WRITE

- DEVICES
BOX 136, BRONX, N.Y:-10463

Get more watts per doliar
Send fer free list—

NC200, AC200. both $349.00; HRO500. Demo., $1495.00;
Swa CA 30 fsr $349.00; Markll Lin.
$650.00; Hallicrafters

Demo., $530.0 n 3,
SR2000 & 12000, holh ﬂ 230.00; Tsed for $995.00.
FRECK RADIO & SUPPLY CO., INC.

38 Biltmore Avcnue e Asheville, N.C. 28801
T. T. Freeck W4WL 704-254-9351 Doug Jones WB4IHO

*THE COMPLETE HAM ‘STORE”
WHERE YOUR DOLLAR BUYS THE MOST

All leading lines of amateur gear:
We give best trade-in allowance
for your gear dn new eqmpmen’r

Call us for

WE PAY CASH FOR HAM & CB RADIOS
CALL OR WRITE

BOB'S AMATEUR ELECTRONICS

927 N.W. 1si. St., OKLA. CITY, OKLA. 73106
Phone 405-CE-5-6387




WE PAY CASH
FOR TUBES

Lewispaul Electronics, Inc.
303 West Crescent Avenue
Allandale, New Jersey 07401

VIBROPLE X

ENJOY EASY,

RESTFUL KEYING
$21.95 1o $43.95
THE VIBROPLEX

cO., INC.
833 Broadway,
N. Y. 3, N.Y.

TRADE YOUR
SURPLUS

FOR BRAND NEW GEAR!

Your surplus can easily make a good down pay-
ment on brand new ham equipment. Send me
your list of surplus and tell me what you want.

Bill Slep, W4FHY
Write-Wire-Phone (813) 722-1843

SLEP ELECTRONICS COMPANY

2412 Highway 301 N, Ellenton, FL 33532

RTTY GEAR FOR SALE. List issued monthly, 88
or 44 MHy torroids 5 for $1.50 postpaid. Elliott
Buchanan & Associates, Inc., 1067 Mandana Blvd.,
Oakland, California 94616.

3000 V @ 3.F brand new GE Pyronal oil capaci-
tors $3 each. Can mail. 3-lbs each shipping wt.,
FOB. P. Wandelt, RD # 1, Unadilla, New York
13849.

WANTED: Military, commercial, surplus Air-
borne, ground, transmitters, receiver, testsets ac-
cessories. Especially Collins. We pay freight and
cash. Ritco Electronics, Box 156, Annandale, Va.
Phone 703-560-5480 collect.

CLEGG VENUS 6 M SSB serial 100 33 w/ac ps
and APOLLO LINEAR 1200 265. Both units re-
cently factory checked. Included SS Booster 708
308. Everything $450.00. Eastern Penna. Write Box
968, c¢/o 73 Magazine.

SELL. Excellent CE100V, $495. Kent Markel, Box
144A RR 1, Lexington Park, Maryland 20653.
301-863-5967.

FOR SALE: SX101—8§100; Knight RI100A—§70;
Ranger II—$150; DX60—$40; HW32—§75. Don
Ahonen, Rt. 1, Bx 291A, Lisle Road, Owego, New
York 13827.

WANTED: HA-10 LF/MF tuner,
F. Rafalowski, 525 Home Ave.,
Jersey 08611.

new or used.
Trenton, New

SELL/TRADE: Collins mechanical filters, F455N-20
(2ke), F455N-30 (3kc), F455N-40 (4ke), on partially
canabalized Collins sub-chassis 5407577006. Will
remove filters or send sub-assembly. Trade for
or bhuy 500ke filters for 51J4 receiver: F500B-31,
F500B-14, F500B-08, or what have you that fits?
W. A. Kernaghan, 1752 Kilohi St., Honolulu,
Hawaii 96819.

FGR SALE: Thunderbolt. Complete with spare
tubes. Will ship. $225. K6HLO, 511 Oak St., Rose-
ville, California 95678.

YOUR SURPLUS WANTED BY
THE FASTEST GUN IN THE EAST

No horsing around, we pay fast . . in 24
hours . . . and we pay more. We'll swap or
L trade new equipment too . . . We quote fast
TESY to0. We also pay for shipping, insurance, etc.

¥ You call fast, now, collect, for fast quote.

SPACE ELECTRONICS

div. of MILITARY ELECTRONICS CORP.
I Summli Ave., East Paterson, N.J. 07407, (201) 791-5050

ETCHED CIRCUIT BOARDS

Novice Trans. : NOFITeL TR S s 2.75
RTTY Encoder . k RTTY Decoder ...... 4.00
UHFEF Dippers .. 8 SWR Bridee ........ 1.25
Lab’ Bubply counnienes 3.50 144 Converter ......... 5.75
T o et ol S n e a0 o0 4.95 CP+ 0se, Mon., .uiiia 1.25
Send crder or Catalog request to . . .

HARRIS CO.

BOX 985, TORRINGTON, CONN. 06790.

Conn, Res, add sales tax.

SURPLUS SALE

We have to move a quantity of material out of one of our
storage areas, and need room.

Many parts, assemblies and assorted material will be sold
at cost (or below) on a first come first served basis.

Qur special sale flyer is available by sending 3 unused féc
postage stamps to cover postage & handling.

BIGELOW ELECTRONICS

P.0. Box 71 Bluffton, Ofiio 45817
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THE CENTRAL NEW YORK CHAPTER OF
QCWA will hold its annual banguet and meeting
on September 28, 1968, at Hanson's Hotel, Oquaga
Lake, Deposit, New York. Cocktail QSOs from
5 to 7 p.m. Buffet dinner at 7 p.m. and business
meeting "and election of officers at 8:30 p.m. All
QCWA members are invited to attend and enjoy
this program. Use exit 83 from the East, exist 82
from the West, on route 17. Tickets $5. For fur-
ther information contact Clark Galbreath W2AXX,
111 Keeler St., Endicott, N.Y. 13760.

FOUR CORNERS FIELD DAY! September 21, 22.
Club station K5WXI will operate 15, 20, 40 and
80 meters SSB and CW day and night. 'S5 & 7"
award for working this station.

THE FOUNDATION FOR AMATEUR RADIO will
held its annual Hamfest on Sunday, September
22 from 1000 until 1700 hours at the Gaithersburg
Fairgrounds in Gaithersburg, Md.

THE [I0SCO RADIO CLUB presents its 4th annual
Northeastern Michigan Hamfest on October 4, 5, 6
at East Tawas, Mich. 60 miles north of Bay City
on US 23. Programs will begin Friday, October 4,
at 6 p.m. ending Sunday afternoon at 3 p.m. For
additional information contact Jerry Mertz
WSDET or Glenn A. Pohl K8IYZ,

73 MAGAZINE



“FLAT PAK”

ANO et
e, DUAL
S8 $]49 |14~

% First time anywhere two identical IC’s in one, package,

EPOXY SILICON TRANSISTORS
3-FK-4046, 1W, 0.5A, npn, 250MC .
3-2N3568, 350MW, 200MC, 200BVC,
g2N3$63 NPN, 600MC, 200MW ..
3-
4-
4-

2N3683, NPN, 'IOOOMC 5MA, 2ODM
14 WATT B- 5000 npn, 3A ...

2N4313, PNP 600MC 200MW |
2N3565 S00HFE, npn, 200MC ...

O
O
]
|
|
m|
O

000000«
8888888

FAIRCHILD IN-LINE
INTEGRATED CIRCUITS 7
Tested, with data sheets L
930 DUAL 4 INPUT GATE & EXPANDER|$|.DO
933 DUAL INPUT EXPANDER .. $1.00
944 DUAL POWER GATE . o, e $1.00
946 QUAD 2 INPUT NAND/NOR GATE $l.00
952 DUAL 2 INPUT INVERTER GATE ........$1.00
953 2-2-3 INPUT AND GATE ....... e

INTEGRATED CIRCUITS!!

We ineolude
30 Basic IC Projects
RADIO-ELECTRONICS

January & JULY 68 RTL Logic
—56° C to +125° C
Electronics World:

FAIRCHILD ~ sRAND
“FLAT PAK” "
INTEGRATED cmcunshle

Buffer
D 903-90]* 3 Input Gate ..
0 904-904* Half Adder
[0 914-914* Dual 2 Input Gate .
O 923 JK Flip Flop........
O 923-923* JK Flip Flop ..
[ 927 Quad Inverter &
#*First time anywhere two identical IC s in one
package, example 923-923 contains two sepa-
rate JK flip-flops in one package. 914’s and
923, We include 50 uses, ¥* Licensed. V4" x 14"

LINEAR AMPLIFIERS with circuits & datea’
702C WIDE BAND DC .cccvvvinennrssarssenreees $3.98

954 DUAL 4 INPUT AND GATE .....

SEENCS e e -$1.49
955 8 INPUT AND GATE W/2 INPUTS . FOSHIREAEEMOR = §!

709C HI-GAIN OPERATIONAL .§3.98
710C HI-SPEED DIFF. COMP. .
711C DUAL COMPARATOR ............

.. $1.00

956 DUAL INPUT BUFFER ......... ..$1.00
100's of other IC’s including: Fllp Flops Regls-
ters, Adders, etec. Write for listing.

400 mc $’ ORDERS
Q\L CHOOSE
ANY
2N706 [
wum]"’cs Hie | ma
{7

|30 |ro-300]150

DDDDDDDDD

oooeo

100 MICROAMP
PANEL METER.

: ‘'t AMP TOP HAT AND EPOXIES
Bt A pA s SIA ,7-: { PIV  SALE PIV  SALE PIV  SALE

500 EL06 =15 [ .26 .50 Vs

100 EVo7 DIER22 @ S ] { 20 [] .05 300 ] ';9 ;ggg g .
200 [Ei¥ingSETEaph - 3G S in ‘100 [ .07 1000 O] .31 [0 1.05
4007 LT} 16 L Bl ige: - B 500 E1iti50 j 200 [J .08 1200 [] .44 30000 1.60
600 Eli2e [E[RE5S [ =72 ] 1.80 400 0 .11 1400 [0 .62 4000 [1 1.90
800 El:30 [0 75 .90 230 600.[}..16 1600 [] .72 100000 4.80
11 I P T eSO |8 B L @ b f

MICROMINIATURE
SILICON RECTIFIERS
O Actual Size g

PIV Sale PIV Sale
[0 5¢ 600 [0 20¢
100 O 7¢ 800 [J 25¢

AMP 200 B 1;:1000 O 3¢

10¢ for bargain catalog on [] 100’s of $1 Poly
Pak assortments, [] transistors, rectifiers, zens|
ers, ICs, Triacs, SCRs, ete., [] parts & equip-|
ment. “It's the hottest hargam parts catalog in
the industry.”

OI.Y PAKS

Terms: add postage. Rated: net 30, cod's 25%-
Phone Orders: Wakefield, Mass. (61¢) 245-3829
Retail: 211 Albjon, St., “akeﬁeld Mass.

P.0. BOX 942 A
Lynnfield, Mass. 01940




LIBERTY PAYS MORE!

WILL BUY

FOR CASH

ALL TYPES
ELECTRON TUBES

« SEMICONDUCTORS

e Military Electronic
Equipment

o Test Equipment

PRESTEL FIELD STRENGTH. METER

(Model 6T4G)

Frequency Range: 40 to 230
and 470 to 860 Megahertz.
Calibrated outword from 10
to 50,000 Microvolts. Nothing
makes it easier fo properly and
speedily find the correct place
to install TV, FM and Com-

munication Antenmas. You can

measure and hear the signals
with this 4!/ volt battery economically powered
unit. There is nothing else like it!

Only $120.00

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

@ ®
Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212-925-6000

CATALOG

World’s ““BEST BUYS"
in GOV'T. SURPLUS
Electronic Equipment

Bl
- RECEIVERS:

RCAF GR-10—195-410 KC & 1.4-31 MC, Used, Checked: $99.95

BC-603—20-27.9 MC FM Receiver with scnsxtulw and saueh:h
Used, Not Checked: ..$22.85 Tsed, Checked for op.:

BC-348 Receiver—200-500 EC and 1.3- 18 MC w/Crystal Phasmg

BFO, and Vernier Tuning, AVC VC. Prices: Used, less
Dynamotor: $69.50—Used, Iess Dsnamomr operation checked:

79.50
Power Supply for BC-348—115 VAC ............ New: §$18.95

COMMAND RECEIVERS — TRANSMITTERS:
BC-453—190-550 KC, with Dynamotor .

.1 MC, with Dynamotor
1.5-3.0 MC, less Dynamotor
100-156 MC, less Dynamotor
1-3.0 MC Used 59 95 .
55.95

ARC—4.0-5.3
T-21/ARC—5.3-T.1 MC
T-22/ARC-5 7.0-9.1 MC
T-23/ARC—100-156 MC
B(C-869—3.0-4.0 MC
BC 456 Modulator—Use mand Transmitters , ...

I{D-T/ARC-5 Modulator—ARC-5 and Comm, Trans.
RECEIVER — TRANSMITTERS:
BC-620 FM TRANSCEIVER—2(-27.9 MC Crystal Control,
PE-37 Power Supply—6/12 VDC -.Re-New:
BC-659 FM TRANSCEIVER——27
PE-117 Power Sunnly—‘i/-_ Y]}C A —
SCR-522 RECEIVER-TRANSMITTER. { Four Channel Crys-
tal Control—100- 156 M e e s s Used: 29.95
ARC-3—100-156 MC 8 Channel Crystal Control AM—Aircraft
Equip. Electric Band Change. R-77/ARC-2 Receiver—TUsed: 24.95
T-0T/ARC-3 "Tranamitbet . ..o renconns Re-New: 29.50

Prices F.0.B. Lima, 0.—25% Deposit on COD’s.
BiG FREE CATALOGﬁ\EW edition just off the press!
Send for your FREE copy today. Address Dept. 73.

FAIR RADIO S ES
6 E.EUREKA + Box 1105 - LIMA, OHIO - 45802

and
$19.95
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