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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
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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-
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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-

73 MAGAZINE



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)
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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-
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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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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
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. 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
3 T3
1z r
2 +z
FoR fxio 1
K 2
wz
1
vz
14 4
73 MAGAZINE



IN AMPLIFIER ouT

— B

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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and more than enocugh drive for 1" vidicons.
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focus coil with beam alignment magnets and
raster positioning adjustment. Also included
is the vidicon fube clamp and targef con-
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 