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never say die

Now What?

Several of the national radio societies in
Europe, discouraged at the head-in-the-sand
attitude of the League, had turned their hopes
toward the International Amateur Radio Club,
the IARC, which had been formed by officials
of the I.T.U. (International Telecommunica-
tions Union). Now, with the TARC virtually
scuttled by the Afro-Asian take-over of the
ITU, no one knows where to turn.

There is the possibility that the Interna-
tional Amateur Radio Union Region I will free
itself of the Old Man of the Sea in Newing-
ton who has so far kept it weak and impotent.
The TARU is a loose union of European radio
societies which has been working together on
mutual problems. Unfortunately for the IARU
its headquarters are in Newington and the
League has been rather successful in prevent-
ing the growth of this threat to their omni-
potence.

Many of us are looking very hopefully to
the Institute of Amateur Radio not only for
the safety of amateur radio in the U.S., but
world wide. Amateur radio has gone for some
fifty years now with absolutely no representa-
tion in our country and it has lost at every
conference. The future of the Institute is up
to you . . . and the future of amateur radio
looks to me as if it is riding on your support
of the Institute.

What can the Institute do that will help?
First of all it can keep amateur radio alive in
the minds of our representatives in Washing-
ton. It we have the Senate and House behind
us we not only will protect ourselves in our
own country, but we will be sure to have our
representatives behind amateur radio at the
conference tables in Geneva. I was present at
Geneva at the last conference and 1 tell you
now frankly and openly that the U.S. govern-
ment did not have any intention of supporting
amateur radio at that conference. Only a

2

miracle saved us from catastrophe.

The miracle that saved us was the putting
off of frequency reorganizations until the next
conference. No miracle can save us next time
because the whole purpose of the conference
will be the redistribution of frequencies. As it
stands right now amateur radio will go into
this conference with a small handful of friends
and a host of enemies . . . and these enemies
include the biggest of them all: our own
government.

If every active amateur sent the Institute
$5 a year for the next three years I think we
would have a good chance of getting our
point across and ending up with usable ham
bands. I'd give it a 75% chance. The way
things are going right now it looks like we
have a 5% chance of coming out reasonably
well.

After talking this problem over with the
heads of several national radio societies and
many seriously interested and knowledgeable
amateurs the best course of action, after mak-
ing sure that our government is firmly behind
us, is to actively tackle the problem at is weak-
est point: the African and Asian countries.

First of all it has been proposed that the
Institute send illustrated information sheets on
the values of amateur radio to small countries
directly to the heads of these countries as well
as their communications chiefs. This literature
would emphasize the value to small countries
of encouraging amateur radio and the help
that the Institute is prepared to furnish those
interested. It would point out that it is only
when an amateur radio population has been
established in a country that any sort of elec-
tronics industry is at all possible . . . and no
country anywhere can grow even a little with-
out electronics and communications. Amateur
radio is one of the most important keys to the
starting of a large growth of a country. The
Arabs may hate Israel, but they won’t over-
look the fact that the hams there were of crit-
ical importance in the setting up of the coun-
try and the rapid industrialization of it.

Amateur radio not only encourages elec-
tronic industry to be formed in a country, but
also provides men with the know-how to set
up communications. Modern civilization rests
firmly on the telephone.

How about tourists? Ham radio can help
considerably for each amateur in a country is
a valuable good will ambassador. Thousands
of us travel all around the world visiting
amateurs that have asked us on the air to
drop in. Countries without amateur stations
may get a one-man DXpedition once every
ten years, but those with active amateurs draw
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| CRANK-UP
71l TOWERS

TWO CATEGORIES TO CHOOSE FROM

Standard Duty Guyed in
Heights of 37 - 54 - 88 - 105
and 122 feet

Heavy Duty Self Supporting
and Guyed in Heights of

37 — 54 feet (55) '

71 — 88 feet (guyed)

ROHN has these 6 IMPORTANT POINTS:

Ease of Operation—roller guides between sections assure
easy, safe, friction-free raising and lowering. Strength—
welded tubular steel sections overlap 3 feet at maxi-
mum height for extra sturdiness and strength, Unique
ROHN raising procedure raises all sections together—uni-
formly with an equal section overlap at all heights!
Versatility —designed to support the largest antennae
with complete safety and assurance ot any height desired!
Simple Installation—install it vourself—use either flat
base or special tilting base (illustrated above) depend-
ing on vour needs. Roted and Tested—entire line engi-
neered so you can get exactly the right size and properly
rated tower for yeur antenna. The ROHN line of towers
15 complete. Zinc Galvanized—hot dipped galvanizing a
standard—not an extra—with all ROHN towers! Prices
start at less than $100.

SEND FOR ROHN TOWER HANDBOOK
—%$1.25 Vealue

—ONLY $100 postpaid (special to readers
of this magazine). Nearest

today to:

ROHN Manufacturing Co.

P. O. Box 2000 Peoric, lllinois

“World's Largest EXCLUSIVE Manufacturer
of Towers; designers, engineers, and installers
of complete communication tower syvstems.”

B
source of supply sent on request. Repre- -
sentatives world-wide to serve you. Write i -

a lot more visitors. Ask any DX amateur how
many fellows have visited him during the last
vears or so . . . youll find the number sur-
prising . ., . and so will the tourist. Of course
this spreads too for once back home we show
our slides and movies to our local Rotary Club
and before long many more people are think-
ing of visiting what was before an unknown
country. .

The Institute would like not only to ap-
proach foreign governments by mail, but to
send “Ham Corps™ groups to these countries to
personally talk with these men and offer to set
up a ham station and train some of the locals
to operate it. Several manufacturers have in-
dicated that they would be glad to support
such a program and we have already had let-
ters from many amateurs who are willing to
work on such a project at no pay. I believe
that we could organize a number of two and
three man groups to visit the smaller coun-
tries who will have an effect on the course of
the ITU all out of proportion to their size and
sell these governments on amateur radio for
their country.

DXing

For some time now I've been hinting that
I'd like to encourage DXing a bit in 73, The
question has been just what we could do that
would be the best. I certainly didn’t want to
turn out another DX column like the ones in
CQ and QST, that’s for sure.

There has been considerable grumbling over
certain deficiencies in the QST listings and,
after considerable discussion with Gus, Stu
W2GHK, and other DX luminaries, perhaps
we have an answer. The recent decision by
QST to do away with phone DX listings in the
Honor Roll and other changes certainly em-
phasizes the already apparent problems of the

DXCC.

Our solution is to plunge seriously into the
DX Certificate game.

The One Hundred Country Award Certifi-
cate will be available from 73 starting this
summer. We will also have available Two
Hundred Country, Three Hundred Country
and Worked The World Three Hundred and
Fiftvy Country Award Certificates.

Gus, W4BPD, who will be in charge of the
project, will give you the full details on the
rules. Roughly, here are the basic features:
Countries Countries accepted by QST, RSGB,
REF, DARC and certain other national ama-

teur radio societies will be accepted as “coun-
tries.”

(continued on page 86)
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reflected power, too!
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Amazing new REFLECTOMETER with unique dial indicator MODEL 369

that lets you read both the forward and reflected power of Sedi F s ;
your rig (expressed in RF watts) on every transmission you 5;,:: H:;::wd”_”_ 233”;3”23“3;1“5'
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readings at whatever power you're operating. VSWR can be ghes
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Coupler which may be located remotely in the antenna Weight ... e il sj 7 Ib.
coaxial line and connected with the cable provided. Price .... snf

Waters Test Gear . to get tOp Operatmg Performance!

DUMMY LOAD/ “LITTLE DIPPER"®
WATTMETER RF DIP
Model 334 ' OSCILLATOR
et > . === Model 331
g 7% rom 2| WIDE RANGE ATTENUATORS Fully transistor-
@ cles at 52 ohms. Provides 61 db of attenuation in 'zmﬂ, 230 ‘ﬁ:ﬁi
& Measures RF out- 1 db steps. Used effectively for cycles in 7 over-
S Dyt in watts up to S-Meter calibration; checking re- RppnE, SPAB
e 2 full kilowatt. ceiver sideband suppression; 1000 cycle audio
Three calibrated measuring cross-talk in switches, oscillator for
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curate readings. tion, etc. meter for dip
Compact and Model 371-1 UHF .. $27.95 e detection. In
weighs but 12 Ibs. Model 371-2 BNC ......$29.95 gﬂs';'_'“‘ steel
i R AR R P $89.95 Model 371-3 N ............ $37.95 PHICE % i it $129.75
- WATERS

AARA. MANUFACTURING INC.
~ . WAYLAND, MASSACHUSETTS

WATERS QUALITY PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS

Look us up at the SSB SHOW in New York—March 22nd, ARRL Convention in Boston April 22-23-24,
Dayton Hamvention April 15 and 16,
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For a number of years, the use of circular
polarization has been fairly common in some
areas of professional communications. The
utility and often the necessity of this tvpe of
wave propagation in communicating with
satelites and space probes has long been
established. Further, at least some types of
tropospheric paths seem to demonstrate greater
reliability when circular polarization is em-
ployed.

Until fairly recently, however, circular po-
larization had offered very little advantage
over the common linear polarizations in
general use, as far as the amateur operator
was concerned.

The state of the art is advancing, though,
and increased interest in moonbounce. UHF
trops and OSCAR, may well lead to a much
wider use of this mode among the amateur
fraternity as, in each of these areas, circular
polarization can, at times, provide superior
communications.

Most VHF operators are familiar with hori-
zontal and vertical linear polarization and the
substantial signal loss associated with “cross”
polarization. This is the result of certain char-
acteristics of the electro-magnetic wave, which
will be reviewed in a moment. In moonbounce,
particularly on the frequencies below 1296
mc, a phenomenon called “Faraday rotation”
can cause the plane of polarization to be
shifted or rotated as the signal passes through
the ionosphere on its way to and from the
moon. This can be a real nuisance as a “hori-
zontal” sional may prodvce a more or less
“vertical” echo and, hence, the echo may be
areatly reduced in strength or, perhaps, not
heard at all. '

The signal transmitted by a spinning or
tumbling satelite may vary from horizontal to
vertical in a rapid and often complex fashion
causing flutter and fading in linear receiving
systems.

Polarization can also be shifted by atmos-
pheric and terrain conditions over a long
tropospheric path. This can be anvthing from
a permanent to a rapidly changing condition
and, hence, its effect can vary from a constant

+1
|+
-
3
[+

Fig. 1. End view of electromagnetic wave.
Fig. 2. Rotation of fields in a circular wave.
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Fig. 3. Synthesis of circular polarization from
vertical and horizontal polarization. Those w's
are really m's. :

signal of reduced strength to a signal with
rapid QSB.

To begin a discussion of circular polariza-
tion and how it can be of use in some of these
situations, it seems appropriate to start by
reviewing some of the facts concerning the
electromagnetic wave—the radio signal on its
way through space.

A radio wave is composed of two different
tvpes of fields traveling together. These com-
posite fields, one, an electric field, the other,
a magnetic field, travel in the same direction,
but are oriented at right angles to each other.
Fig. 1 shows a diagram of how this might
look if we could see the “lines” of force. The
direction of wave travel in this diagram is
straight up out of the page.

In linear polarization, the direction of the
two fields remains constant and the amplitude
changes from plus to minus and back again at
a sine wave rate at the RF frequency. The
polarization is said to be horizontal, if the
electric field is horizontal: and vertical, if the
electric field is vertical. Of course, it can also
be diagonal but this is not commonly used.

If such a signal is to be received, it is
necessary that the antenna “tap” one of these
fields to remove the energy and convert it
into an RF voltage for the receiver to detect.
It is only necessary to tap one field, as energy
from the other changes to the field being
tapped as the tapped field’s energy is depleted
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Well now. Ready to go. Guess I’ll start
with Australia.

by the antenna and hence almost all the
energy is available to the receiver.

Some antennas tap the electric field and
others the magnatic field. For instance, the
simple dipole taps the electric field while the
loop antenna taps the magnetic field. For the
purposes of this discussion, however, we will
consider only antennas that tap the electric
field, though the principles involved apply to
both types.

Cross polarization occurs when an antenna
cannot “see” the field it is designed to tap.
A dipole must be in the same plane as the
electric field in the incoming wave. As the
angle between the electric filed and the dipole
increases from 0° toward 90°. the amount of
field the dipole “sees” becomes progressively
less and less until. at 90°. their is no com-
ponent of the electirc field which lies in the
same plane as the antenna and hence no
voltage is induced at all, or stated mathema-
tically, the voltage induced on the antenna:

e — E cos O
where © is the angle between the two anten-
nas, and E is the magnitude of the wave
electric field.

We now have a rough picture of what is
happening in a linearly polarized radio wave
and how it affects a receiving antenna.

The twist

As mentioned before, the direction of the
fields, in a linear wave, remain fixed and only
the amplitude changes. A circular polarized
wave, however, is just the opposite. In it, the
amplitude of the two fields remains constant
and the direction of the fields always remain

perpendicular to each other, but togethr, they
rotate, making one complete revolution each
RF cycle, as shown in Fig. 2.

Just how this comes about is a bit more
complicated than linear polarization, This is
due to the fact that a circular polarized wave
is actually a composite of two linear waves.
[t is the result of horizontal and vertical linear
waves 90° out of phase. Fig. 3 shows this as
a series of “snapshots” of the two electric fields
through a little more than the first quarter of
a cycle. Don't confuse this with the earlier
diagrams. Both the fields shown are electric
fields; the magnetic fields are present, but
have been omitted from the diagram for the
sake of convenience. It will be noted that
both of these fields are changing in amplitude,
as they are linearly polarized, but, also notice
that, because of the 90° phase defference, the
composite amplitude—the vector sum—of
the two fields is constant and rotates from
horizontal to vertical in a circular fashion once
per RF cycle.

For those who prefer a mathematical ex-
planation: the vertical component v = a sin
wt; the horizontal component x = a sin
(0t+90°) = a cos ot; where a = constant and
ot = RF phase angle.

The amplitude of the resultant field:

|A| = Va® sin® wt + a® cos” wt
Va® (sin® wt + cos” wt)
a

and since |A| is constant as wt goes from 0 to
9n the field vector rotates in a circular fashion
about the origin.

It has probably occurred to many that there
are two possible senses or directions for the
fields to rotate, either to the right or to the
left—clockwise or counterclockwise. This is,
in fact, the case and hence, there are two kinds
of circular polarization: right hand sense and
left hand sense. If the sense is right hand, the
field rotates clockwise as viewed from behind
the wave; that is, it rotates the same way a
richt hand screw does when it advances.

LENGTHs 2002

Fig. 4. Fixed circular polarization from two dipoles.
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Sense reversing relay and delay line mechanism.
Dipole feed lines are on the left and the input
line on the right.

Though it is impossible to be cross—polar-
ized with circular polarization, it is possible
to be “cross-sensed.” If this occurs, one of
the two linear components of the wave is out
of phase and hence, cancellation takes place.
In other words, right hand systems don't
receive left hand signals and vice versa. This
can present some of the same problems as
cross polarization, though as we shall see in a
moment this can be easily circumvented, if
necessary.

There are at least two practical ways to
generate a circular wave, one common way is
to synthesize it continuously with a helix. The
helix can provide high antenna gain and be
quite effective, though, the single bay helix is
less versatile than another method about to be
described.

The second method is to synthesize the
wave by gathering and combining its com-
ponent parts, that is, two linear polarized
signals oriented at right angles and 90° out of
phase.

The simplest way to do this is to co-locate
two dipoles at right angles on a common boom
in the form of plus sign. If these dipoles are
fed with feed lines which differ in length by
some odd multiple of a quarter wave length
(90°), as in Fig. 4, then the dipoles will emit
a circular polarized signal. If gain is wished
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then plus sign reflectors and plus sign directors
can be added to the boom to form a yagi or
broadside array.

As mentioned, this type of array can be very
versatile; for instance, if both loft and right
hand polarization is desired, it is only neces-
sary to provide for the reversing of the
phasing, as shown in Iig. 5. In fact, with
suitable switching, it is possible to have hori-
zontal or vertical linear, or, right hand or left
hand circular polarization from the same
antenna at will,

As the circular wave is made up of two
linear components, it is possible to work be-
tween a circular antenna and any linear
antenna in any plane without cross polariza-
tion taking place. There will generally be a 3
db loss between the two types of systems as
only half the power in the circular signal is
contained in the paltlLuldr linear component
that the linear antenna is receiving.

[f the path is causing polarization shifts, as
in the trops circuits previously discussed, cir-
cular polarization, on even one end of the
circuit, would improve the range of QSB and
often will increase the average signal level.
Circular antennas on both ends would do the
same without inflicting the 3 db loss.

In moonbounce circuits, circular polariza-
tion eliminates the effect of Faraday rotation.
The further rotation of a wave, that is already
rotating inherently and received on an antenna
designed to receive rotating waves, has no
effect at all. In other words, you can turn a
circle around to vour heart's content and it
still looks like a circle.

There is a problem, however, in moon-
bounce circuits and others involving signal
reflections. A circular signal reflected by a
passive reflector, such as the moon will return
as a reverse image much the same as light
images reflected by a mirror. The sense will
reverse; the right hand becomes left hand and
vice versa. The solution to this problem is

DFCILES)—
=

LI Le
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M
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SENSE.~
SWITCH

FEEDLINE

Fig. 5. Switchable sense configuration for both
right and left sense.
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simple, however. It is only necessary to wire
the sense reversing relay, on a switchable plus
sign array, into the antenna change over cir-
cuits and transmit in one sense and receive
in the other.,

KP4BPZ utilized circular polarization in the
Arecibo moonbounce experiments in 1964 and
1965. The system in use there transmitted
right hand in space and received left hand in
space.

The switching technique, using the scheme
shown in Fig. 5, was used at K6MIO in the
second 1965 KP4BPZ 432 mc¢ moonbounce
test. It showed substantial increase in received
signal over the first 1965 test in which linear
polarization was used by K6MIO.

The fteed array for the 13 foot (4 meters)
dish used in the tests is shown in the photo-
graphs. As the booms for the antennas are
pieces of rigid coax—the feedline—it was
not practical to use the same boom for both

dipole—reflector arrays. The separate arrays

where placed as close together as possible and
fed with equal feedline lengths to the sense
relay. The delay line at the sense relay was
%) and the relay was wired into the antenna
change over circuit,

The dish feed itself transmits left hand
which, when reflected by the dish, becomes
right hand (in space) and vice versa on receive.
In this way the system matched the polariza-
tion used by KP4BPZ.

Reversing the sense sequence did, as pre-
dicted, result in a very substantial signal loss
as “cross sensing  took place.

Summary

To recap this discussion; circular polariza-
tion occurs when the instantanecous electric
and magnetic field amplitudes in an electro-
magnetic wave remain constant and the
direction of the field vectors rotate from 0°
to 360° constantly, making one full revolution
per rf cycle.

There are two possible directions or senses
for rotation to take place, either right hand
or left hand. Right and left hand systems are
incompatible on the air, but antenna can be
easilv designed to make use of either one at
will.

The fields can be made to rotate the pre-
scribed manner by at least two methods
(actually there are several more). One method
is to force the fields to rotate by combining two
sets of fields at right angles to each other and
in phase quadrature (90° phase difference).

Finally, and perhaps most important, it
really works.

. . » K6MIO
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The radio amateur today cannot help but
notice the wide variety of semiconductor de-
vices being advertised in 73 and other elec-
tronic orientated magazines. These devices,
selling at a fraction of their original cost, were
unheard of a few vears back. For the ham
who likes to build and experiment with these
fascinating items, I will describe an adjust-
able, regulated, solid state power supply which
is both easy to build and use.

Basically the unit consists of two supplies.
T, T: and their associated circuitry make up
the main, heavy current carrying supply. T:
and its associated circuitry serves only to pro-
vide amplifier chain Q:, Q: and Qs with a well-
regulated reference voltage. Both supplies are
common series type regulators, with Q. and
Q: being the regulating element for each.
Amplifiers Q: and Qs are included to isolate
O:s base from the 5K pot, so that only a
small current is needed at Qs’s base to swing

TI(VAR. AUTO XFMAR.)

Fig. 1. Schematic of the solid state 60 watt power
supply.

12

Richard Palace K3LCU
4402 Clearfield Road
Wheaton, Maryland

Solid State Sixty

the large base current at Q.. A close look at

‘the diagram will show that all the transistors

are being operated as emitter followers, or
current amplifiers. The output from diode
bridge D:-Ds, after being filtered by Cs, is
applied to the collector of Q. and the 620
ohm resistor. The 620 ohm resistor is picked
to fire zener Ds with about 10 ma of current.
The zenor voltage is applied to the base of
Q: and appears at the emitter, minus the .6
volt or so drop associated with silicon-type
devices. The 5K linear pot serves as the
emitter load and by tapping up and down this
resistor, a voltage of from 0-33 volts approxi-
mately is available to control amplifiers Qs and
Q.. Autotransformer T: is coupled mechanic-
ally to the shaft of the 5K pot. This is done so
that no matter what the voltage of the unit is
set at, the drop across Q.’s collector to emitter
is constantly 5 or so volts. If this were not
done, using the unit at say 9 volts would re-
quire the series element Q: to dissipate the
voltage difference between 9 volts and the
total voltage that would appear across C.. The
voltage across C. is about 40 volts without
the autotransformer so we have 40 minus 9.
or 31 volts times the rated current of 2 amp,
or a dissipation of 62 watts. Since the output
rating of the supply is 60 watts (30 x 2) we
see that more wattage is being used to heat
the shack than is available for our bench
projects. Putting T: in ahead of T: modifies
the voltage available at C. so that approxi-
mately 5 more volts is available at C, than is
supplied to its base by the reference supply.
So the dissipation of Q: is 5 x 2 or 10 watts,
and this is just lukewarm. Since most tran-
sistor projects require considerably less cur-
rent, unless you are power minded, the unit
will run at room temperature.
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Construction and parts placement are not
critical. Two items to watch for are that the
5K control pot has a linear taper and to use
#16 or better wire for the high current carry-
ing half of the supply. I used a California
Chassis type LTC-464 cabinet and had to
squeeze a little, but a larger cabinet will do
nicely, Q: is mounted on a Delta Heat sink
NC-401 and the sink insulated from the
chassis, or insulate the transistor from the sink
if yvou want, Q: is mounted under C: and insu-
lated from the chassis with a mica insulator.

The photo of the top of the chassis shows
the method of coupling the 5K pot to the auto-
transformer. I used a quarter-inch shaft coup-
ling fastened with epoxy cement to the wiper
of the autotransformer and supported the pot
with a bracket made of sheet aluminum. Series
regulator Q. and its socket can also be seen in
the top view mounted between the autotrans-
former and the meter range selector switch.
The coil of wire shown in the bottom view
near the front of the chassis is the meter shunt.
A good starting place for a 1-ma meter is
about 1-% feet of #16 enameled copper wire.

A new meter face was inked on white paper
and glued to the existing face. The new ranges
are 0-30 volts and 0-3 amperes. I intention-
ally extended the current scale to 3 amperes,
for as we all know, hams are notorious for
drawing more than the rated current from
transformers for short periods of time,

To adjust the pot and transformer, set them
initially at their maximum voltage positions.
Do this without the AC plug in. Lock the pot
shaft to the autotransformer. Bring the pot and
transformer back to zero and plug the supply
into the AC outlet. Put a voltmeter across the
collector to emitter of Q: and turn the switch
on. Set the supply for about 10 volts output and

Top view of the power supply. The autotransformer
is in the center at the top, coupled to the variable
resistor below it.
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Bottom view of the supply. The black object in
the left center is a full wave rectifier.

note the reading across Q.. If it is anywhere
from 4-6 volts, you are in business; if not,
turn the switch off and not disturbing the pot
or transformer unlock the shaft. If the voltage
drop was higher than 6 volts, hold the pot
shaft from turning and move the wiper of the
transformer about %” back toward its zero
position and lock the shaft. If it was lower,
move the wiper up about %” toward its maxi-
mum voltage position and lock the shaft. Turn
the unit on and again measure across Q:. Con-
tinue to do this until the correct voltage drop
is achieved.

As for procuring the parts, if you buy new
it is going to cost you. Meshna, who adver-
tises in 73, sells a transistor suitable for Q:
already mounted on the proper heat sink for
a buck and a half, Poly Paks, who also adver-
tises in 73. has the 2N1132’s at a reasonable
price, and a look through their ad should find
the necessary bridge rectifiers and zener diode.
As far the transformers and other parts, you
are on your Own.

o s o ROLCU
Parts List
T:i — Superior Powerstat tvpe 10B
Tz — Stancor type RT-202 or Allied No. 62-G-
332
Ts — Stancor type P-6469 or Allied No. 61-G-
421
Ds, Do, D7, Ds— 100 PIV 100 ma diodes or better as: Texas
Inst. 1IN537 or Motorola 1N4002
D1, D2, Ds, De— 3-5 amp 100 PIV diodes or better: GE
IN3569
Q1, Q2 — Motorola ZN376A
Qs, Q¢ — Motorola 2N1132
Do — 33 volt 1 watt zener diode Sarkes Tarzian
VR-33
Ci— 1500 uf 50 volt capacitor Sprague TVL-
1341
Cs, Cs— 100 uf 50 volt capacitor Sprague TVA-
1310
Mi-— 1 ma meter
S1 — SPST switch
Sa— 3 pole 2 position rotary switch
Fi-— 1 amp fuse

13



Hank Olson W6GXN
3780 Starr King Circle
Palo Alto, California

Crystal Oscillators:
Tube, Transistor and FET

Most standard crystals, surplus or otherwise
available inexpensively, are for vacuum tube
circuits. If used in transistor oscillators, these
crystals usually oscillate on slightly different
frequencies than marked, since most transistor
circuits operate at low impedance levels un-
like tube circuits.

Transistor crystal oscillator circuits fall into
two categories: those which operate near the
series resonance of the crystal (f;,) and those
which operate near the parallel resonance of
the crystal (f,). These operation points are
illustrated in Fig. 1.

Several oscillators of the series resonance
type are shown in Fig. 2. Note that in each
circuit, if one were to remove the crystal, and
substitute a blocking capacitor, the -circuit
would continue to oscillate at about the same
frequency. That is, the crystal in the oscillat-
ing circuit looks like a small resistance.

The circuits that utilize the parallel reso-
nance of the crystal all operate slightly on the

" T

S
GH‘I’STAL EQUIVALENT

‘ﬁ i =3

Xeg
v

Fig. 1. Series (f.) and parallel (foo)
points for crystals.

resonant

14

inductive side of f_. Thus, these circuits are
all, after they have been broken down to
basics, Colpitts oscillators. Two examples of
this type of oscillator are shown in Fig. 3; the
only difference between them is that one is
grounded-base and the other grounded-emit-
ter.

If one picks the C,. and C,.. capacitances
such that they yield 32 pf in series (or supple-

1l

5 i

(B) Tickier FEEDBACK

\|

i S5 s,

(C) coLemrrs

(CAPACITORS MARKED WITH AN ASTERISK
ARE BYPASS OR BLOCKING TYPE)

(D) ARMSTRONG

Fig. 2. Typical series resonant transistor crystal
oscillators.
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(CAPACITORS WITH ASTERISK ARE BYPASS OR BLOCKING TYPE)

(B) same as (& except
COMMON-EMITTER RATHER
THAN COMMON - BASE

(A) covprrrs, capacmve omioer
FORMED BY Cee AND Cet

Fig. 3. Parallel resonant crystal oscillators.

ments them external to the transistor to give
32 pf) then the cr}stal will oscillate on its
marked frequency in most cases. Of course,
the voltage division ratio of C,, and C,. must
also be adjusted to give a feedback factor
commensurate with the [ of the transistor.

There are a host of other transistor crystal
oscillators, which work to one degree or an-
other. These, for the most part, are subject to
adiustment and the individual transistor’s
characteristics, costing the designer the very
stability he used crystals to obtain. Possibly
the most satistactory circuit for use with “32
pt~ crystals is the very tube circuit for which
it was designed—but replacing the tube with a
field effect transistor. In this way, the imped-
ance levels are of the same order and the cir-
cuit is readily dealt with by technicians ex-
perienced in tube circuitry.

For a short period of time, when FET’s
(Field Effect Transistors) were first introduced,
their prices were quite high. However, al-
though there are still some in the $50/each
category, a number of reasonably priced
FET’s are available for experimenter use. Sili-
conix now has their U146 and U147 at about
$3.00; these P-channel Silicon units are of the
2N2606 family.?

FET’s can be thought of as near equivalents
of vacuum tubes. The drain corresponding the
plate, the gate to the grid, and the source to
the cathode. This correspondence is a much
better one than the collector-plate, base-grid,
and emitter-cathode set for bipolar transistors
and tubes. As in a tube, the current through
the FET is controlled by the voltage between

PLATE DRAIN DRAIN
CATHODE SOURCE

VACUUM  N-CHANNEL  P-CHAMMEL  MOS

Fig. 4. Symbols for FET's and MOS FET's.
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Fig. 6. Triode equivalent of Collins 100 kc cali-
brator shown in Fig. 5.
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Fig. 7. FET equivalent of Fig. 6.
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Fig. 9. P-channel FET oscillator and isolation
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the control electrode and source of current
carriers. Fig. 4 shows the representations of
FET’s along with a tube symbol to demon-
strate the likeness.

The N-channel is most like the vacuum tube
because one applies positive voltage to its
drain and negative bias voltage to its gate
for amplifier operation. The P-channel types
are the other way around with negative volt-
age on the drain and positive bias. (The MOS
types—which stands for Metal Oxide Silicon—
are still rather expensive for amateur use.)

To illustrate how one can go directly from
a well-established tube circuit to an equivalent
FET circuit, let’s steal the 100 ke erystal cali-
brator from the Collins 75S1. The original is
shown in Fig. 5, and its triode equivalent in
Fig. 6 (we must draw the triode equivalent
since we are going to replace the tube with a
triode device). The only difference between
these two circuits is that the output coupling
of the original (electron coupling) has been left
out. Let us now, again, redraw the circuit sub-
stituting an FET and lower the “plate” voltage
a bit to suit the E;, of the transistor, as in
Fig. 7.

A parallel resonant circuit for the desired
oscillator frequency is placed across the
“plate” load to allow sufficient dc to flow and
to make a low impedance tap available for
output.

The 8-50 pf trimmer capacitor can be ad-
justed a bit for each crystal to bring the oscil-
lation frequency right to that which is stamped
on the crystal can. In most cases, the output
frequency will fall within the crystal tolerance
with no adjustment necessary,

Since we had to dispense with the electron-
coupling method of deriving the oscillator’s
output, it would be well to add some output
isolation to this FET equivalent. This can be
done by adding an amplifier stage, using a
conventional silicon transistor, as in Fig. 8.

In the above example, the FET used was a
Texas Instrument TIX-882, a germanium FET
which was available for about $3.00 several
years ago. This type (N channel) was used to

®—> B+

vi va

Fig. 10. A Butler oscillator as analysed by sec-
tions.
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Fig. 11. In this circuit for crystals designed for
series mode operation, an inductance is added in
parallel to the crystal to resonate the holder
capacitance and prevent spurious oscillation.

allow the tube-circuit-conversion example to
use a positive supply, for illustration purposes
only. The TIX-882 is no longer available, but a
silicon N channel FET could be substituted.

Since it is the P channel devices that are
now available inexpensively (U146 and U147),
Fig. 9 shows the circuit (again redrawn) for
one of these.

The main intent in the foregoing section
was to demonstrate how one can use FT 171,
FT 241, FT 243, and similar surplus crystals
with FET oscillators so that they oscillate as
marked. However, in the more recently avail-
able surplus, there are some crystals which
are designed for series-mode operation. Mili-
tary types in the HC10/U (coaxial) case are
for series operation: CR9 and CR 24. Also,
many of the crystals in the HC6/U (hermeti-
cally-sealed metal cases with %” spaced,
0.050” pins) are for series operation;: CR19,
23, 20, 26, 28, 30, 32, 35, 45, 51, 52, 53, 54,
65, and 75.

Some of these crystal units were designed
for tube type oscillators of the “Butler” type,
but will work well in the type of oscillators
shown in Fig. 2. The Butler oscillator achieves
the low impedance driving source and low
impedance input by use of a cathode-follower
and a grounded grid stage respectively. The
Butler oscillator is shown in Fig. 10, divided
into its component sections. As can be seen,
V, is a Colpitts Oscillator whose capacitive-
tap does not return directly to the cathode but
drives V,, a cathode follower. V, drives the
cathode of V; through the low series-resonance
resistance of X.

This method of utilizing the series-resonance
frequency of a crystal with a tube circuit is
the “hard way,” although an equivalent FET
Butler oscillator could be built. It is far easier
to use a single bipolar transistor oscillator like
one of those in Fig. 2. An actual circuit is
shown in Fig. 11, for a 24 mc crystal oscillator
using a CR 24 coaxial crystal.

.« « WBGXN
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Ed Baker W@EDO
9937 Truman Road
Independence, Mo.

Slaying the Monster

or: Why Fear TV?

WOKYQ wrote a fine book (Unfortunately
out of print) describing a TV station which
can be built for under $50.00. For many this
book has already served as introduction to an-
other fascinating facet of hamming,

Those of us who have been frightened by so
many circuits completely alien to AM phone
may be helped by the following description of
how to rehabilitate an old TV set, for use as
a station receiver.

If the receiver is to be viewed from close up
the small screen of yesteryear is to be pre-
terred to today’s 297 living room sets.

Larger than 12" causes eye strain, while
smaller than 7” gives too little detail. 10" is
about the optimum. Most of these sets, for-

Wayne Pierce K3SUK

18

tunately, are still setting around in TV shops
and basements waiting for us to collect them.

In selecting a set the main consideration is
to make sure it has a power transformer, as
the “series filament” sets introduce the same
shock hazard as ac-dc table radios, even
though they may be marked ac only. (This is
due to a voltage doubler circuit in the power
supply). Of course a set with picture tube is
to be desired, but if it appears to be in good
shape otherwise, a missing CRT is no reason
to pass up a good deal. More on this later.

Once the set has been selected, proceed as
tollows, and little or no difficulty should be
encountered.

If there is a chance that moisture may have
gotten at the set place it under a 100 watt
bulb over night before starting rejuvination.
Start with a camel hair brush, and clean the
set completely top and bottom. With the vol-
tages involved, a single piece of lint can cause
an arc, with possible damage to several com-
ponents. Next look over the entire set care-
fully, and replace any tubular paper capacitors
which show any signs of drying out or drip-
ping. A good rule here is; when in doubt, re-
place it. An ounce of prevention is worth a
pound of burned tubes and charred resistors.
One word of caution, however, use exact
values for replacement, and position them the
same as the old part. Avoid moving parts
unless absolutely necessary, then return them
to their original position. The final step before
applving power, is to take a good grade of
solvent/lubricant (Quietrol, Spra-Kleen, etc.)
and clean all switch contacts. The aerosol can
is preferable, but a good job can be done with
bottle and brush. Avoid using too much, as
this will encourage accumulation of dust.

Do not touch any of the alignment adjust-
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ments, as these are set for a wide band width,
and require special test equipment. Even the
experienced TV technician attempts realign-
ment only when absolutely required. These
circuits are quite stable, also quite broad, so
no trouble should result if they are left un-
touched. (The one exception is turret tuners,
described later)

It there is no power cord with your set one
can be bought at vour local TV shop. It is
known as a “cheater,” and costs $.25 to .50.

Apply power and observe closely for arcing.
If an arc occurs, turn the equipment off and
clear the cause before proceeding further.
Look for tubes not lighted, or with a blue
glow, and replace any observed. If a known
good tube still glows blue trouble is indicated,
and must be cleared. This does not guarantee
all good tubes, but it is a fair start. If all is
well attach an antenna, and set the controls
to a local channei. Adjust the fine tuning for
best picture, then adjust horizontal and vertical
hold controls for most stable picture. The
horizontal and vertical linearity can best be
set when a test pattern is being broadcast.
Call your local station for the times such a
pattern can be seen. Horizontal and vertical
hold controls may interact with others, so al-
ways touch them up when changing other
settings. Horizontal and vertical size may be
set on the test pattern also, and should be
adjusted so that height equals % width.

When dealing with TV keep in mind that
voltages as high as 40,000 volts may be pres-
ent, so always discharge everything with a
shorting lead before reaching into a set, and
if it becomes necessary to take readings while
the set is turned on, keep one hand in your
pocket.

Picture tubes require special handling, as
they contain a high vacuum and have a large
exposed area, but with proper care no undue
hazard is involved. Never bump or scratch a
picture tube, or allow any pressure on the
neck. NEVER leave an exposed picture tube
where children can reach it. Replacement
CRTs are available, usually at reduced prices,
for all sets 7” or larger.

The image on a 12”7 or 14" screen can be
reduced to the size normally displayed on a
10” screen (approximately 6” x8") in many
cases merely by adjusting the size controls.
When this doesn’t work take a strip of alu-
minum foil 2” wide and wrap one or two turns
around the neck of the tube and fasten with
Scotch tape. Slide this into or out of the yoke
until the desired size is obtained.

If the set originally used a large screen CRT
(up to about 17”) usually it can be directly
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replaced with a 10” or 12” tube. The things to
be considered are: 1. Focus—If the original
used a focus coil and the replacement doesn't,
replace the focus coil with a 20 watt resistor of
about the same resistance. If the opposite is
true connect coil anl control as in the diagram,
or install a permanent magnet focusing device.
2. Ton trap—This is a small magnet on a clip,
and may be installed by snapping it on the
neck of the tube. Adjust it by sliding it around
until a point is found that will give maximum
brightness. If two spots give good brightness,
use the one closest to the base of the tube. 3.
Deflection—The voke will probably give too
much deflection. Use the aluminum foil trick
described above. 4. Base connections—If the
base connections of the replacement differs
from the original, simply rewire the socket.

A good source of small screen tubes and
other parts mentioned above is the series fila-
ment sets which we rejected for conversion, or
vour local wholesale house.

If for some reason the old cabinet does not
make a satisfactory mount, a professional look-
ing panel can be fabricated from tempered
masonite or similar material.

If your set has a step type tuner it has been
aligned on all channels, since the coils are all
in series, and adjustment of one channel inter-
acts with all lower channels. However, if it
has a turret type tuner each channel uses a
separate coil, and the unused channels (which
will be used as the if in a ham set) probably
have never been precisely aligned. In most
cases it will still be close enough to function,
but the purists (and the screwdriver techni-
cians) may wish to touch up this adjustment.
This requires a reasonably accurate signal
source, but a well constructed self-excited os-
cillator can be used. (77.25 mc for channel 5,
and 83.25 for channel 6) In recent vears man-
ufacturers have aligned all channels, so we
have a ready source of calibration for our oscil-
lator. Tune the family TV to the nearest (in
frequency) channel in use in your area, and
adjust the fine tuning for best picture. Switch
to the channel to be aligned and couple the
oscillator to the set. Tune the oscillator until
the screen goes black. Set the oscillator to the
center of the tuning range that will cause a
black screen. Now connect the oscillator to the
set under test. Under the channel selector
knob is a hole which gives access to the coil
in use. Set the channel selector to the desired
channel and adjust this slug for maximum
blackness of the screen, with the fine tuning
set to mid-scale. This completes alignment.

Let’s make BCNU a literal expression on the

ham bands. . .. WOEDO
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Looking west from the front of the VP2VD shack. The high
peak in the background is St. Thomas in KV4 land.

During the period October 21-24, 1965 a
DXpedition was made to the British Virgin
[slands by Dave Gynn G3SBP, Ernie Hendry
K4CAH, and the author, K4IIF, operating
under the call VP2VD. Although each had
previously operated from DX locations, this
was the first effort on a concentrated opera-
tion within a limited time period. Naturally
many unexpected problems arose, all of which
were at least partially solved, so that the ex-
pedition reached a successful conclusion.
These humorous and not so humorous prob-
lems, and their solutions, comprise an inter-
esting account which evervone who has
dreamed or planned toward a DXpedition will
find interesting and enlightening.

The planning period

December, 1962

The idea originated 3 years ago while stand-
ing on the front porch of the home of KV4BZ,
It was a clear bright day, and Jost van Dyke,
Tortola, and the other British islands to the
east seemed very close.

January-February, 1963

Regular skeds were kept between KA4IIF
and Dick Spenceley KV4AA, the grand old
man of the Caribbean. However, it was
quickly found that although Danny Weil
VP2VB, could easily obtain a license as a
British citizen, for U. S. citizens it was an-
other matter entirely. No license could be
obtained and the idea was set aside.

July, 1965
Rumors began to circulate of a pending
reciprocal operating agreement between the
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USA and the UK. A letter was quickly dis-
patched from KA4IIF to old friend G2BVN,
DX editor of the RSCB bulletin. “What gives,
Steve?”

August 15, 1965

K4IIF de G2BVN: “—— an agreement is
now being negotiated between the U, S. and
the U.K. and it should not be too long. —sorry
I cannot offer you an immediate solution John,
but I'll be pleased to keep you posted.”

August 28, 1965
Ernie K4CAH, signed on as 2nd operator.

September 9, 1965

Reciprocal licensing was still very indefinite,
but KV4AA came up with an ace-in-the-hole.
Dave G3SBP, ex SN2RDG, engineer for Cable
& Wireless Ltd in St. Thomas, was sweating
out the reciprocal agreement from the other
side. Meantime he might be interested in a
VP2 operation. Letter contact was quickly
made.

September 21, 1965

K4IIF de G2BVN: “—we saw representa-
tives of our GPO at the end of last week and
the news is that the form of application and
the necessary paperwork and checking organi-
zation for reciprocal licensing should be oper-
ational by the end of October.”

This made it definite that reciprocal licens-
ing would be too late for us, so the licensing
burden fell fully on Dick Spenceley’s ace.
G3SBP, but there was no problem as Dave
wrote “I have applied for a VP2V call and
hope to get confirmation of it some time this
week.”
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September 22, 1965

We were sure of a ticket, but what about a
QTH? We had not been ashore in these
islands. A land line call to ARRL Director
Bob Denniston, WONWX, revealed that his
favorite retreat, the Treasure Isle Hotel on
Tortola, had power 24 hrs. per day. However,
Bob cautioned that it was surrounded by high
mountains and that propagation was poor.

September 23, 1965

G3SBP de K4IIF: “We are rounding up
gear. —can you get a pole for the beam? How
much trouble is it to get from St. Thomas over
to Tortola?”

K4IIF de Treasure Isle Hotel, Tortola, BVI:

“We are pleased to confirm your booking from
October 21-24.”

September 25, 1965

K4ITF de G3SBP: “Re the pole, we should
be able to get something in Tortola even if it
is only 2 x 4’s. We can’t carry a pole or mast
on the boat. There are 2 boats daily to Tor-
tola, the trip requires 2 hours.”

K4ITF de K4CAH: “Looks like you too are
burning up the typewriter. — I have been
promised a triband beam and possibly a Xmtr
and Revr.”

October 4, 1965
K4ITF de G3SBP: “The ticket is in hand.
The call is VP2VD. However, they specify

200 watts maximum so no linear. Can get a
20 ft. pole, 4 x 4, at 21¢/ft.”

October 8, 1965
K4ITF de K4CAH: “The gear loan fell
through, T will box up my own personal S-line

and take it. Can’t locate the man with the
beam.”

October 10, 1965

K4CAH de K4IIF: “W4DQS has sent me
one of the SX-117s used at San Felix, and I
will take my SBE-33 and TO Kever.”

October 15, 1965

K4IIF de K4CAH: “W4PJG has volun-
teered to be QSL manager. Still unable to
locate the man with the beam.”

October 16, 1965
W4P]G de K4IIF: Ur offer to handle QSLs

is gratefully accepted.

October 18, 1965
Beam finally obtained but too late to check
it out. The beginning of a serious problem.

The trip down, October 20, 1965

The only serious travel problem arose when

MARCH 1966

we met at the Miami Airport and compared
notes on the weight of our luggage. It ap-
peared that the airline would soon be holding
mortgages on our respective homes to satisfy
the overweight charges. However, by putting
some items in the baggage of Sonny McCoy,
a prominent citizen of Ft. Myers, Fla. who
was going along to see the country, and by
carrying a few light weight items, such as the
power supplies, on board as hand luggage, we
succeeded in scraping by with only a $40.00
charge. We then resolved to make good use
of air freight on the return trip.

After meeting Dave Gynn G3SBP, for the
first time at the St. Thomas airport we ad-
journed to the latter’s jeep, and with K4IIF
sitting on K4CAH and Sonny McCoy sitting
on the TH-3, we drove to the QTH of KV4AA
for a pleasant reunion over beer and supper.
After eating, evervone took a turn at the mike
of KV4AA before turning in for our last good
night’s sleep for several days.

The next morning, October 21, we arose
early, ate a good breakfast, then drove down
to the waterfront in KV4AA’s truck to catch
the morning boat to Tortola, The trip was
beautiful, V. I. scenery being second to none.
On the way over we got our first view of the
highest peak of Tortola, not knowing at this
time what role this peak was to play in our
later operations.

The operation begins—but with
problems
On our arrival in Roadtown, capital of Tor-

tola, we found that October 21 was the local
patron Saint’s day, and all businesses were

On the dock at St. Thomas preparing to board the
Empress of Tortola bound for the British Virgin Is-
lands. On the left is Sonny McCoy, with Ernie
Hendry K4CAH and the gear to his right.
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closed. Consequently we couldn’t get the pole
we had planned to use for an antenna mast.
However, the hotel was more than cooperative
and allowed us the use of its 20 ft. flagpole,
the top of which could be reached from the
roof. No ladder was available, but G3SBP
solved the problem by walking across an ad-
jacent wall and climbing vines onto the hotel
roof. Unfortunately, Dave’s arms and legs
became casualties when the vines turned out
to have thorns.

Shortly G3SBP and K4IIF had the dipoles
for 40 and 80 meters up while K4CAH
worked on the assembly of the beam. The
other hotel guests stood around watching in
amazement and the owner of the local radio
station, call letters ZBVI, was attracted to the
commotion. After investigating the scene she
dispatched a jeep to the station to secure a
tape recorder for an interview. A 15 min. in-
terview was subsequently taped and broad-
cast at 6:30 PM on prime evening time, a
thrill to the DXpeditioners to outweight world
tensions in the local news.

However, after this interesting interlude
our problems became really troublesome. As
mentioned earlier we had not been able to
check out the beam prior to departure, and we
found that the boom to mast bracket and the
clamp joining the two halves of the boom
were missing. It was later found that these had
been removed as a practical joke. Different
people have different ideas regarding fun.
Despair momentarily took over, but not for
long as a Rube Goldberg arrangement of ropes
and wooden wedges was devised which held
well enough to support the beam.

At 1925 GMT the S-Line was tuned up on
15 meter SSB and KZ5AY was worked for the
first QSO of the expedition. Contacts fol-
lowed with W4LZ and WA4LUG on 15, then
a string of YV’s on 20 meters. However, con-
tacts to stateside were virtually non-existent
on 20 even after long CQ’s. The reason ap-
peared obvious. The beam was looking di-
rectly into the side of an 800 ft. mountain
rising almost vertically between the hotel and
the USA. A gap in the mountain allowed us
to skip over to YV and KZ5, but Bob Dennis-
ton was right, propagation to the states was
hopeless. We were ringed on 3 sides with only
the southeast completely open.

As daylight waned, Sonny and Ernie elected
to climb the mountain in an attempt to find
a solution to our dilemma. However, after 2
hours they came limping back into the hotel
with nothing but bee stings, scratches, and
the news that right behind this mountain was
another one even higher. With this we QSY’ed
to the hotel dining terrace for a delicious
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supper, typical of the excellent meals put forth
daily by the Treasure Isle during our visit.
After supper K4I1IF tuned up on 40 meter
CW and kept a sked with Bill K4CK, in Au-
burndale, Fla. for the first CW contact. Dur-
ing the QSO the line voltage fluctuated so
severely that the lights became very dim every
2-3 minutes. This rendered the automatic
keyer almost inoperable as it went wild dur-
ing the dips, sending dots when the dash lever
was struck. We sounded like the worst lids on
the band and finally had to go to a straight
key. Afterward, 19, 40 meter CW contacts
were made with the states and Europe before
a violent thunderstorm forced us to QRT. Dur-
ing this time we had a pleasant visit with Row
Roy VP2VA, proprietor of the hotel, who
promised us help in the morning to get the

beam higher.

The early morning 7 mc SSB sked with
KV4AA, WSEWS, and K5JLQ was kept at
1150 GMT, following which, true to his prom-
ise, VP2VA arrived with a 15 ft. section of
pipe, and shortly we had the flagpole ex-
tended higher. Everyone scurried to the rig,
tuned to 14 mec SSB, and QSOs followed with
WA4ZYS, W4P]JG, and numerous Central Amer-
ican stations. However, at about 1315 GMT
the band quieted and we settled back to a
pace of only 4-5 contacts per hour. At 1815
GCMT K4KDN was worked keeping intact the
record of contacts between Herb and K4IIF
from every DX location visited by the latter
to date.

We were now convinced that the DX’pedi-
tion would be a complete failure unless some-
thing drastic was done. The CQ DX Phone
Contest was due to begin in a matter of
hours and it would be our last chance to run
up a respectable number of QSOs. Conse-
quently, K4CAH set out to find a portable
generator for rent while G3SBP called on
John Homme of Cable and Wireless Ltd. for
help in selecting a new QTH. John suggested
looking at the site of a new tropospheric
scatter station being constructed by Cable &
Wireless Ltd. on the highest peak of the
island, about 1500 ft, above sea level. They
made a quick inspection trip and Dave re-
turned ecstatic over the location which was
unobstructed in all directions. The only dis-
advantage was the road, 5 miles of which
were designated jeep only, daylight only,

In the meantime Ernie had found a gen-
erator for the “nominal” rent of $20.00 a day.
We later found that it normally rented for
$5.00, but the jolly Americans got a special
price. Not impressed by the decrepit appear-
ance and cough-sputter of the generator, it
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The author beside the shack. Generator is in the
foreground.

was decided to hedge our bet by splitting up.
K4CAH and G3SBP went up the mountain
with the S-line and dipoles for 20 and 80
meters while K4IIF remained at the hotel
with the transceiver, SX-117, the beam which
was not movable, and the 40 meter dipole.

Upon arrival at the top, Dave and Ernie
quickly set up shop in a small wooden shed
built as the construction superintendent’s of-
fice. As soon as they tuned up on 20 meters
they had a pileup. Whereas 5 contacts per
hour were being made at the foot of the
mountain using the beam, the dipole at the
mountain top was yielding up to 2 QSO’s per
minute, alternating roughly 50-50 between
stateside and DX. Contacts with Europe, N.
America, S. America, Africa, and Australia
were made in the first hour. The first stateside
QSO was with Herb W4KET in Ft. Myers,
with Jim WA4DDQC, in Tampa right behind.
Between 2015 and 2300 GMT over 250 con-
tacts were made for an average of better than
80 per hour.

Contact was established with K4IIF at the
hotel and plans were made to bring up the
rest of the gear and some food. However, with
sundown approaching no one could be found
who was willing to tackle the road up the
mountain with prospects of returning in the
dark, Things looked discouraging until John
Horne arrived at the hotel about 2200 GMT
and agreed to take the Land Rover up one
more time. The wvehicle was hastily loaded
and as a consequence the 40 meter dipole was
left on the ground at the hotel. The only food
which could be secured was a loaf of bread
and some cheese plus a few cans of beer.

The Land Rover reached the summit at
2300 just in time to catch the last few minutes
of the short tropical twilight, After quickly
unloading John went back down the mountain
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leaving us completely isolated until the next
morning, the nearest native cabins being
about a mile away. However, that first evening
must go on record as one of the most beauti-
ful ever experienced, It was a dark, moonless
night, and St. Thomas lighting up like a
Christmas tree 20 miles away across the water,
and the glow of the lights of San Juan 80
miles way will long be remembered.

The CQ phone DX contest,
October 23-24

After 4 wonderful hours on 20 meters the
band had begun to sputter and fade as 0000
GMT and the contest approached. However,
we decided to stick with this reliable band
and K4CAH took the first turn at the mike
while G3SBP and K4IIF madly scurried
around converting the 80 meter dipole to a
combination 80-40) meter antenna by inserting
insulators and jumper wires 33 ft. on each leg.
This normally simple job was complicated by
darkness interrupted only by weak light from a
very sooty lantern. The band held up just long
enough for us to complete the antenna con-
version as Ernie logged in 9 countries in 5
zones during the first 16 minutes. These
ranged from YS2SA in zone 7, our first con-
test contact, to OE5CK in zone 15.

Twenty really began to fold at this point
and QSOs became few and far between. Con-
sequently, the mike was relinquished to the
author who QSYed to 7095 kc and went to
work on the stateside pileup. The first contact
was at 0049 GMT with WA2SFP. Over the
next hour 31 contacts were made with W1,
W2, W3, W4, W5, W8, W9, and VE. The
going was slower than we had anticipated for
two reasons, one being that we were fre-
quently QRMed by other DX stations operat-
ing near 7095, and the other was the trouble
in distinguishing the stations calling us from
those calling other DX stations. Most of the
DX was “listening 7200 up.”

At 0200 another try was made on 20 meters
but signals were few and weak, and only 2
contacts could be made so the insulators were
jumped to convert the duoband dipole to 80.
This job will long be remembered by K411F
and K4CAH who climbed the wall of the
partially completed building in pitch dark-
ness to attach the necessary wires. It was re-
solved at this point to have a flashlight for the
next night.

The first QSO on the 80 meter band was
with WIAQH at 0246, after which 4 coun-
tries in 3 zones were worked in about 20
minutes. It was then discovered that the gas-
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oline supply was diminishing at an alarming
rate and would be exhausted before the morn-
ing band opening if not conserved. Accord-
ingly, we shut down for an hour and at-
tempted to rest on the floor of the shack with
a roll of blueprints for a common pillow.
Upon recranking the generator at about 0400
we found to our surprise that 20 meters was
wide open to the midwest states, In a frantic
hour from 0416 to 0516 K4CAH logged in 82
QSOs. These included 32 W@’s, 24 W8’s, 13
W9Os, 6 W5's, 1 W4, plus KP4, KV4, OD5,
ZE1, VP2, and ZS4.

At midnight we got an unexpected visit
from Colin Barnes, hotel Asst. Manager, and
Peter Keen, English freelance photographer,
who braved the mountain road in the dark to
see that all was well with us. G3SBP elected
to return to the hotel with them so that at
least one of us would be rested for the next
day’s operations.

After 0530 the going got rough again on
20 meters and only 1 DL, 2 4X4's, and a VE
were worked in a 45 minute period so at 0625
we again QSY'ed to 80 meters, and in 28
minutes worked 19 stations in 4 countries and
3 zones. At 0650 the gasoline supply had us
really scared, however, and we shut down for
a second time.

At 0907 we again went back on the air
after a totally unsuccessful attempt to sleep
on the hard floor. We logged in 9L1HX and
ZS1DG on 20 meters before trying the 40
meter pile again at 0916. During the next
hour we made 37, 7 mec contacts in 5 zones
and 4 countries. The number of DX stations
using this band and tuning “7200 up” again
lowered our contacts per unit time ratio. The
bedlam around 7200 ke must be heard from
the DX end to be appreciated, and equally so
the 3800 up segment, as almost all stateside
stations are on these frequencies during the
late night and early morning hours.

At 1028 we were again on 20 meters work-
ing LA3AF, after which 6 more countries in
3 continents quickly followed. To our surprise
WA2SFP, who had been our first 40 meter
contact, called us S9 at 1043 and the stateside
parade was started much earlier than ex-
pected. The first from other east coast call
areas thru the pile were WIBPW, W3AZD,
and W4BVV. At 1058 W6HST was worked
for the first 6 on 20 meters. At 1100 the Flor-
ida DX Club gang began to hit with rapid
fire contacts by K4HNA, WA4ANCO, WA4-
DDG, K4SHB, et al. From 1043 until 1230
GMT 4 pages of log were filled at 40 con-
tacts per page. These were mostly W, K sta-
tions, but many DX reliables such as GW3-
NWV, OA4KY. KV4AA, HK4EB, YV5BIG,
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HC5CRC, and VP3HAG were also repre-
sented.

At 1230 the morning jeep arrived with a
fresh can of gasoline and that crisis was over.
We found much to our chagrin that the gen-
erator had been leaking gas all night and that
if we had had a flashlight we could have fixed
it and operated continuously. “For want of a
nail the horse was lost.”

At this time we crossed all fingers and
tuned to 15 meters to find out whether a 40
meter dipole fed with RG58AU coax would
load and get out at all. We were particularly
dubious since the wire was stretched from NE
to SW putting Europe directly off the end.
Much to our amazement, our first CQ brought
an immediate answer from OE3WWB after
which a wonderful pileup developed. Ten
countries in 5 zones were logged on the first
page of the 21 mec log. Here it must be stated
that the courtesy of the W, K operators dur-
ing this time was phenomenal. Frequently,
S9 + W stations alerted us to S4-5 European
stations buried under the pile and then stood
by while we worked the Europeans before
making their own QSOs with us. When we
called QRZ Europeans only not a W-K was to
be heard. Many familiar DX signals were
heard including FSRU of the IARC, DJ6QT,
CW3NWYV, and of course CX2CO.

It soon became obvious that 15 meters was
to be our bread and butter band as we began
to fill the standard contest log sheets at the
rate of 3 per hour (120 contacts) at the height
of activity. Our only disappointment with the
band was poor propagation to South America.
Only 3 YV’s and 1 HK were logged as com-
pared to 48 D-DL’s and 25] G’s. The antenna
must have had some unusual lobes.

The contest to this point had been exhilarat-
ing though sleepless, the only objections being
the rather monotonous diet of bread and cheese
which we had obtained on our last minute
dash up the mountain. While fresh op G3SBP,
who had returned on the morning jeep, busily

... —— .

kmg fﬂWﬂ iish rn from t
bow of the Empress of Tortola. The highest peak

was the location of VP2VD during the DX con-
test, October 23-24,
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logged in 15 meter contacts a makeshift 10
meter dipole was constructed out of bits and
pieces and hung just outside the shack. Due to
the shortness of the feedline the 28 me anten-
na was so low that members of the party had
to stoop to walk under it. However, at 1345
we loaded it up and results were superb, prov-
ing again that if you can’t afford a good an-
tenna buy a mountain top QTH. The first
forty 28 mec QSOs required exactly 20 min-
utes as we developed a vertiable pipeline to
W8 land. Sixty-two W8’s were worked on this
band compared to only 39 W2’s and 29 W4’s.
VE3LZ was worked to be the first station to
QSO us on all 5 bands. Unfortunately the
skip was short and although we had high
hopes for 6 land contacts on 28 mc we made
no QSO’s with the Californians. One KS6
slipped thru on very long skip.

Just before noon K4CAH and KA4IIF
hitched a ride to town on a passing land rover
leaving G3SBP alone on the rig for a 3 hour
period. A cold shower, a delicious lunch sans
cheese, and a 30 minute nap really filled the
bill before heading back up the mountain
fortified with bed spreads and cushions to
make the shack more livable. The afternoon
climb was courtesy of Row Roy, VP2VA, in
the hotel land rover. On arrival Dave was
found busily logging in QSO’s while the gen-
erator coughed and sputtered, but ran on.
Loss of the generator was a continual worry
but despite dire predictions to the contrary it
continued to function until the operation was
concluded. During the afternoon a steady pace
was maintained on 15 meters until about 2140
when contacts became thin and we shifted
hack to 20. The QSO rate on 20 was satisfac-
ory but it was obvious that absence of the
heam was hurting us. Despite the 5/9 reports
eing sent to us we were too easily QRM’ed
vy adjacent splatter in the 14110 ke area.

The 14 mc operation continued until past
)J000 GMT but the nice opening to Europe of
he previous day was not repeated. Most all
of the contacts were with the states except for
v sprinkling of VE, YV, and central Ameri-
ans. By 0100 the pickings had become so
lim that we returned to 40 meters. At this
uncture we hit the worst doldrums of the con-
est as only contacts could be made in 30
ninutes. These were all W2’s except for Foy
WA4RLS, who struggled through giving us a
3/3/40. Thanks ole buddy, we were needing
hem about then.

At 0200 we gave 80 meters another whirl
ind worked DJ1]JW who was 5/9-+4-, but was
he only European heard. Would like to get a
ook at his skywire. The 3.8 mc band sounded
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real good and a lot of stations were calling
CQ contest but after a return of only 6 QSO’s
in 40 minutes we again QSY'ed to 20. How-
ever, we could only make 12 contacts in the
succeeding 2 hours on 20. At this point K4IIF
and K4CAH, who had been either operating,
logging, or working on the antennas for 42
consecutive hours minus the 30 minute nap at
lunch, collapsed in a dead stupor and slept
for over 5 hours. Dave carried on during the
night but the bands were extremely erratic
and did not pick up again until 1040 GMT
when DX stations again began to roll through
on 14 me. A good opening to Europe was ex-
perienced including 3 consecutive OH3’s at
1122-26. A few W4's were worked around
1145 and then we QSY'ed to 15 meters.

Conditions on 21 mc the morning of the
24th were quite good and many additional
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