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- TRANSFORMERS & REACTORS

' CHANNEL FRAME FILAMENT /TRANSISTOR TRANSFS.
PIONEERS IN Pri. 115 V 50/60 Cycles—Test Volts RMS: 1500
MINIATURIZATION Type
No. Secondary W D
2.5 VCT-3A 2% 1% |
6.3 VCT-1.2A 2% 1%
2.5 VCT-6A 33 [ 174
6.3 VCT-3A 3%, 1% |
2.5 VCT-10A 3% 2% | 2%, 3% 1%
FT-6 5 VCT-3A l 3% | 2% | 2% 3% 1%
FT-7 7.5 VCT-3A 3% 2% | 2%, 3% 1%
FT-8 6.3 VCT-8A 4 | 2% | 2% 3%, 2%
FT-10 24 VCT-2A
i | or 12V-4A 4 2% | 2% 3%, 24
FT-11 ff ;:EQJ‘I_'&A 3% I 2% | 2%, 3% 14
3 . 5 1
FT-12 nS.rEl:E-Tzﬁ'A 1 4 J zar;J_z,i 3%, 2%

—6% +6%, +12%

Taps on pri. of FT-13 & FT-14 to modify sec. nominal V,

FT13 | 26vcr0aAa | 2% | 1% |14 | 1%
FT-14 | 26ver-25A | 2% | 1% | 1%

% | %

DOUBLE SHELL POWER TRANSFORMERS

T,’,‘,'Ef H\ifh nt:f i?:; E:;Hc z w D H M N S:::
"R-101 |275-0-275 | 50 | 2A 2V 2 |2
R-102 | 350-0-350 | 70 Fap. 3a |3 |24 % |2 |3%
R-103 | 3500350 | 90 |3a | 3.5 [3% |2% | awek | 2% [an
R-104 |350-0-350 [120 |3A | 5A 3% |3% |3% 3% | 2% |54%

R-105 |385-0-385 160 | 3A | 5A 3% | % 3% | 2y I?

VERTICAL SHELL POWER TRANSFORMERS

CHANNEL TYPE Type High  DC  SV. 6.3VCT wt.
No. V. ma Fil.L Fl.L. W D H M N Lbs.

R-20 5 0Oma 417 21s 12% 3N

R-110 |300-0-300 | 50 2 |2'%, 134
R-111 | 3500350 | 70 |3A | 3A |25-r. 3%, 2% |3%
R-112 | 350-0-350 |120 | 3A | 5A | 3% 13%. 14 12% | 2% |54
R-113 | 400-0-400 1200 | 3A | 6A | 3% |as, 4!.]3 3% |8
CHANNEL FRAME FILTER REACTORS
Inductance Shown is at Rated DC ma—Test Volts RMS: 1500
Type Induct, Resistance Dimensions, in. Wt.
No. Hys. Current Ohms ‘W D H M Lbs.
R55 | 6 oma | 300 | 2% | 1% Ji% |2 %
R-14 B8 j0ma 250 278 1% 1'%, 2% %
R-15 12 30ma 450 278 142 11'Y4, 234 ¥
R-16 | 15 Oma 630 | 27 | 1% 1%, | 2% Y%
R17 | 20 soma | 850 | 3% | 1% |2 2'%,
R-18 8 80ma 250 3%, 15 |2 2%,
R-19 14 100ma 450 33 1% | 2%, 3%

90
R-21 15/3 00Oma 90 4l 2Ya 2% INe
6
16

R-220 |100/8 Mhy |2.5A 3% |2 2% | 3w

VERTICAL SHELL TYPE 25/2 Mhy|” 5A




January 1968
Vol. XLVII No. |

Kayla Bloom WIEMY
Editor

Published by
Wayne Green, W2NSD/|

ADVERTISING RATES

1X 6X 12X

Tp $328 $312 $291
2 p 171 163 152
88 84 79
47 45 a0
25 24 23

No extra charge for second color
(red, usuul!'v] or bleed on full

page ads. If you're interested in
advertising to hams, get our full
rate card and other information
from Wayne Green W2NSD.

Cover by Wayne Pierce K3SUK

73 Magazine is published monthly
by 73, Ine., Peterborough, N.H.
03458. The phone is 603-924-3873.
Subseription rate: $5.00 per year,
$£9.00 for two years, $12.00 for three
vears. Second class postage is paid
at Peterborough, New Hampshire,
and at additional mailing offices.
Printed in Pontiae, Illinois, U.S.A.
Entire contents copyright 1967 by
73, Inec. Postmasters, please send
formm 3579 to 73 Magazine, Peter-
borough, New Hampshire 03458.

JANUARY 1968

IC Square-Wave Generator ... WA4ZQO....... 6
Getting Acquainted with Integrated Circuits

Tuning In on Bonadio's Satellites ... ... W2WLR._ .10
Strange noises on the air

Sideband Filters ___ e C SINNBIEYS L 14
The least understood part of sideband gear

The Two-Meter Groundplane as a Gain Antenna . K6MVH_____ 18
Gain where the action is

RF Insertion Amplifier for Two Meters . | A KIGLL. 20
More drive for the final

2 Elements Spaced a Quarter-Wavelength ... W2EYY_ . 22
Simple beam antenna for |5 meters

Wide-Band Baluns the Easy Way ... K4ZZV_ 24
Multiband balun

Hamming—The Navy Way . s e I X 0
Deluxe Morale booster

Fire in the Hamshack—Are You Ready ... . . .. . ... 34

Diode Circuits Handbook ... ... _WAICCH. 1A
Special insert—28 paqges of diodes

RTTY in Holand and Belgium ... . PA@VDZ/ONSNC ______ 564
Europe on RTTY and where to look

T A U o1t R P o oy e e NVEBLZ ... 66
|00 Watts an all bands
A Homebrew Operating Desk ... ... .. WB2ZWYO._ ... . 74

A place for everything

Novice Data . e e ANGIJOR: L. BB
Do’s and Don'ts handbook for beginners
Goasi Bark 30, 0 0 e T INWARPE 114

WENSE A e e New Products .....ooooviiieeneannn.. 108
Cavity for 6 Meters e 76 Caveat Emptor .- ... ... ... 123
Now Books = e o 0



Order Waters fine ham gear direct

DUMMY LOAD/WATTMETERS PROTAX'™ ANTENNA SWITCHES MOBILE BAND-ADDER®

An effective means of measur- Unique coaxial selector switch- Add 10, 15 and 20 meters to

ing and peaking RF power into es that automatically ground any standard mobile antenna

a dummy load. Four calibrated entire antenna system when with 40 or 75 meter coil. Pre-

scales permit accurate readings station is not in use. Handle tuned for full coverage on each

of RF watts. Protective warn- 1000 watts; complete with band. Will carry 500 watts

ing light. hardware. PEP . . . lightweight and in-

MODEL 334A MODEL 375 SP6T stalls in seconds.

lﬂgﬂtwaztgsﬁ 2 @ !ITI%EI;EFE:!H'}BCMHE?{H $13.95 MODEL 3703 .. . = $19.95

0 g - SP5

MODEL 374 Side Radial Connectors $12.50 ﬁﬂggﬂnﬁiﬂf‘;f;ft"?ﬁagt*:fgﬂf

1500 watts. : : e aal
MODEL 380 SPDT less steel tip and 75 meter coil.

2 to 30 MHz $135. Rear Axial Connectors $12.45 Complete)

M AU ECTURRNG, W
WAYLAND, MASS

CODAX KEYER

Automatic spacing and timing
from 5 to 50 WPM . . . built-
in double-paddle key adjusts
to any fist. Solid state with
sealed “Reed” relay .. . keyed
audio output at microphone
level allows use of VOX circuit
on either sideband. Self-
powered — operates with any
rig.

MODEL 361 ... .. ... . $92.50
(Less 1.35 volt batteries)

COAXIAL FILTERS (2 & 6 meters)

COUPLER/PHONE PATCH

The ultimate in phone patches
providing effortless, positive
VOX operation. Also connects
tape recorder for both IN and
OUT. Available with or without
built-in Compreamp which may
be used independent of patch.
MODEL 3001

(Without Compreamp) $53.00
MODEL 3002

(With Compreamp) .. .. $72.50

Double-tuned, resonant cavity
band-pass filters for both 2
and 6 meter transmitters and
receivers. Installed in 52 ohm
antenna lines, the filter as-
sures an outgoing signal free
of spurious frequencies that
cause interference problems.
High level, out-of-band signals
are rejected ahead of the re-
ceiver front end. Needs no
tuning . . . insertion loss held
to 1.5 db maximum.

Model 373-2 (2 meters) $29.50
Model 373-6 (6 meters) $32.50

COMPREAMP

Add definite “talk power” to
your signal with Compreamp!
Self-powered and solid state,
it is easily installed in the
mike line of either fixed or
mobile station. Great for the
added punch when QRM and
band conditions are tough.
MODEL 359 . . . .. $21.95

ATTENUATOR
Gives stepped attenuation to
225 MHz from 0 to 61 DB in
1 DB steps. 50 ohms.
MODEL 371-1

(UHF Connectors) ... $29.95
MODEL 371-2

(BNC Connectors) ... $32.50
MODEL 371-3

(N Connectors) . .. $38.95

X

Waters Manufacturing, Inc., is a2 member of Electronics Industries Association.
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to a full 2000 watts
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369A
REFLECTOMETER

Operating 2000 watts PEP? Get WATERS new
369A Reflectometer. You can measure your
forward RF output to full legal limit on every
transmission AND simultaneously read reflected
power. The unique double meter provides a
10:1 increase in sensitivity ensuring accurate
readings of low reflected power values. Ex-
clusive “Protective Gap” prevents damage to
the coupler in the transmission line. Use your
Reflectometer with Waters 384 Dummy Load
for either a through-line Wattmeter or a Dummy
Load Wattmeter. Reflectometer is compact,
portable, easily installed in shack or car. Com-
plete with directional coupler, UHF to BNC
adapters and connecting cable.

$127.50

|| Ay

order from the
exclusive Waters
Distributor
nearest your QTH

The complete Waters line is always in stock
at all of these exclusive Waters distributors.

AMATEUR ELECTRONIC SUPPLY
Milwaukee, Wisconsin 53216

AMRAD SUPPLY, Inc.
San Francisco, California 94121

ARROW ELECTRONICS, Inc.

Farmingdale, Long Island, N.Y. 11735
Norwalk, Connecticut 06850

Totowa, New Jersey 07512

Mineola, New York 11501

New York, N. Y. 10007

ELECTRONICS CENTER, Inc.
Dallas, Texas 75204

ELECTRONIC DISTRIBUTORS, Inc.
Wheaton, Maryland 20902

HARRISON RADIO CORPORATION

Jamaica, Long Island, N.Y. 11435
New York, N.Y. 10007
Farmingdale. Long Island, N.Y. 11735

HENRY RADIO, Inc.

Butler, Missouri 64730
Anaheim, California 92801
Los Angeles, Calif. 90064

STERLING ELECTRONIC SUPPLY
New Orleans, Louisiana 70112

CANADA

PAYETTE RADIO Limited
Montreal 3, Canada

This order form may bhe sent direct to the factory or to your nearest Waters Distributor.

WATERS MANUFACTURING, Inc., Wayland, Mass. 01778 Dept. [ !

Send Model No. I o,
Send Waters Catalog FREE

NAME

T U R TN N RS

(Post Paid)

CALL . . .-

RS S L Ve I e I o R

Prices & specifications subject to change without notice. (Mass. residents add 3 %)



ROHN.

Big name In towers

ROHN TOWERS have become
the accepted standard of ex-
cellence throughout the world
— meeting the needs of the
communication, broadcasting,
transportation, oil, utilities,
manufacturing and other in-
dustries, including home TV
and amateur needs.

Computer engineered and de-
signed ROHN TOWERS are pro-
duced in ROHN'S vast manu-
facturing complex utilizing the
latest equipment and meth-
ods. Convenient warehousing
facilities at strategic locations
plus world-wide representa-
tives and complete turnkey
tower erection service . . .
along with a complete line
of tower accessories, light
Ing systems and microwave
reflectors make ROHN the
complete tower line —
throughout the world.

e e

Representation and
Distribution Worldwide

For further information
contact

ROHN.

Home Office

P.0. Box 2000,
Peoria, Illinois 61601
Ph. 309/637-8416
TWX 309/697-1488

de W2NSD

never say die

Miller

My long editorial about Miller in No-
vember has brought quite a response. If Mil-
ler is not an international scoundrel and
pirate, he certainly has gone to fantastic
lengths to make it seem he is. I know he has
me convinced now.

Hundreds upon hundreds of hams now
feel that they have been hoodwinked by a
fast-talking con man. They want to know if
Don did, as he claimed, collect $12,000 from
the DX clubs last summer. They want to
know, if this is true, why he is now asking
for more donations. His recent letter in Oc-
tober did not answer any of the questions,
it just spent itself in a tirade against the
ARRL, threatening suit, and requested more
and more donations.

Twelve thou is a very big bundle and in

~ the Indian Ocean it will carry you along for

a long, long time. That area is famous for
low prices. I think we all want to know that
Miller isn’t salting away the major portion of
these donations for his retirement.

A letter from the Seychelles says, “Con-
gratulations on the article ‘Miller & Com-
pany. It was about time that something like
that appeared. We here knew all about the
events which were going on in cur area and
we struggled to put a stop to it. The results
were disheartening at first because although
we knew about the Laccadives-Chagos hoaxes
we could not get the government to take ac-
tion. The local newspaper started things go-
ing and the Development Secretary has an-
nounced that Miller has been informed that
he is ‘personna non grata’ here and that he

- would not at any time be allowed to land

in VQ9 or in any of the islands of the British
Indian Ocean Territories. His license for VQ9
1as expired and will under no circumstances
ye renewed. The authorities in VQ8 have
been alerted and it is possible that his rapid
departure from VQ8 may have been the re-
sult of Telecommunications being after him
to answer some embarrassing questions.”

It looks as if less and less of the world is
available to Don. With the generous financial
aid of the DX’ers, Don has probably done
more to hurt amateur radio and its future
than any other one ham in history.
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TWO ALIGNMENT OSCILLATORS

DESIGNED TO MAKE SERVICING EASIER
BOTH NEW FROM

g
T

MODEL 812

(70 KHz — 20 MHz)

The Model 812 is a crystal con-
trolled oscillator for generating
standard signals in the alignment
of IF and RF circuits. The portable
design is ideal for servicing two-
way radios, TV color sets, etc. This
model can be zeroed and certified
for frequency comparison on spe-
cial order. Individual trimmers are
provided for each crystal. Toler-
ance .001%. Output attenuators
provided. Battery operated. Bench
mount available.

Complete (less crystals) $125.00

Write for catalog

INTERNATI

INTERNATIONAL

MODEL 814
(70 KHz — 20 MHz)

The Model 814 is identical in size
to the 812. It does not have indi-
vidual trimmers for crystals. Toler-
ance is .01%. Battery operated.
Bench mount available.

Complete (less crystals) $95.00

Both the Model 812 and Model
814 have positions for 12 crys-
tals and the entire frequency
range is covered in four steps.

ONAL

Y o 4

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




Charles Jimenez WA4ZQO
36 N. W. 32nd Avenue
Miami, Florida

IC Square-Wave Generator

The integrated-circuit
ator.

This project was designed primarily for
those who wish to acquaint themselves with,
and gain experience using, integrated cir-
cuits. The square-wave generator described
is a rather easy construction project. This
is not to say, however, that it sacrifices
performance for the sake of simplicity. In
fact, several shortcomings of usual square
wave generator circuits have been overcome
in this design. The construction of this unit
will result in a fine piece of test equipment
which will be handy around any ham shack.

Circuit details

The circuit which generates the basic
square wave form is shown in Fig. 1. This
is called an astable multivibrator. The gates
G; and G, are from a Fairchild ul. 914
integrated circuit. It's a dual two-input gate
and should be familiar to many 73 readers.

Each gate is cross-coupled to the other

square-wave gener-

through a resistor-capacitor network which
determines the operating frequency. Ditfer-
ent capacitors are switched in for chang-
ing frequency bands. There are five bands:
band A—10 Hz to 150 Hz; band B-—-100
Hz to 1.5 kHz: band C-1 kHz to 15
kHz: band D—-10 kHz to 150 kHz; and
band E—-70 kHz to 1 MHz. In order to vary
the frequency within these bands, normally
vou have to vary both R; and R, simultane-
ously. But by varying only R; we can obtain
the same bandspread and save the cost of
a ganged pot. Unfortunately this will de-
stroy the symmetry or squareness of the
output waveform. This can be remedied and,
as vou will see later, the remedy brings
along a couple of extra advantages of its
own.

The simple astable multivibrator of Fig. 1
would work nicely if it were not for one
big shortcoming. It may cease oscillating
when switching frequency ranges or it may

73 MAGAZINE
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Fig. |. Simple astable multivibrator circuits.

fail to start up when turned on. This hap-
pens when both gates saturate at the same
time. In normal operation, G; and G, con-
duct on alternate cycles; that is when Gl
conducts, G, is cut off. This process is in-
sured by the capacitors which drive the
gates by charging and discharging alter-
nately.

However, suppose now that you are chang-
ing bands. As the arm of the bandswitch
moves from one capacitor to the next there
will be a time interval where there is no
capacitor in the circuit at all. Both gates
will now see a positive voltage at their in-
puts through R; and R, and will conduct
heavily. The multivibrator will now be locked
and cannot be started up again unless you
first turn off the power. Obviously, it would
be very frustrating to have to turn off the
power whenever you wanted to change
bands. I ought to know since it kept hap-
pening to me in my early stages of experi-
menting.

The seemingly insurmountable problem
was easily overcome by using a couple of
diodes. Fig. 2 shows the circuit, known as
a self-starting circuit. By referring to Fig. 1
and 6 you'll be able to see how this circuit
works. The two diodes are connected to each
output and to the junction marked (X).
The +3 V for R, and R, is now supplied
through D; and D, from the collector of
either gate. Remember that when a gate
is cut off the collector goes positive and
+3 V appears at junction (X). The circuit
will operate properly as long as at least
one gate is cut off. Now if both gates should
happen to saturate at the same time when
switching capacitors, the positive voltage at
(X) will disappear, tending to cut off the
gates immediately. In other words, the diodes,
which form the OR gate, will not allow
the multivibrator to lock in a saturated con-
dition. Proper operation will begin when the
next capacitor is switched in. We now have
a reliable astable multivibrator circuit which
produces rectangularly shaped waves.

JANUARY 1968

As stated earlier, the method used for
varying the frequency destroys the output
wave's symmetry. When R, is varied, the
output may change from a square wave to
a rectangular wave or pulse, for instance.
Ot course, this change in wave shape has
no effect upon the frequency as it is varied.
In order to correct the wave shape, the
output of the multivibrator is fed into a
Fairchild «L. 923 J-K flip-flop. The action
of this flip-flop is shown in Fig. 3. The
rL 923’s output changes only when the input
signal goes negative. Notice that the output
is always a perfectly symmetrical square
wave, regardless of the shape of the input
waveform. The input can be spikes, pulses,
rectangular waves or any other waveform
which has a fast negative going portion. It
can also be seen from the diagram that

{
x l
E
D

R3 5k

- r LOG TAPER
n‘_—'—lﬁ
2.2k ouT
RI 100k 1 g E
LOG 47 uF
TAPER Q
(%) t!,
R2
3.3k

L3V L5V

Lo | ):HET
—g S L - (ON BACK OF R3)
e

TO PIN 4
OF IC

TO PIN 8
oS OF IC

T

Fig. 2. Complete square wave generator. Bandswitch-
ing capacitors are 109, or better tolerance. Resistors

are /4 watt.
the output frequency is one-half the input

frequency. This means that the multivibra-
tor is actually operating at twice the fre-
quency indicated on the front panel dial.
The generator puts out a beautiful square
wave to 1 MHz and beyond. A slight amount
of overshoot on the rising portion of the
square wave is normal at high frequencies.
The S (set) and C (clear) inputs are both
grounded, and the P (preset) input and

the Q output are disregarded.
Synchronization pulses are fed into gate

G, for locking the generator’s frequency to

some external source or oscillator. For in-

7
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Fig. 3. Operation of the uL 923 flip-flop. Note that
regardless of the shaps of the input waveform, the
output is always a perfectly symmetrical square wave.

stance, by feeding a 100 kHz signal from
your receivers crystal calibrator, you can
lock the generator at 100 kHz, 50 kHz,
33 kHz, 25 kHz, etc. Of course, this will
result in excellent frequency stability and
accuracy. Be careful not to feed too much
signal into the sync terminals, as you might
cause erratic operation.

The output level is controlled by a 5k
pot at the output of the flip-flop. The actual
value isn't too important as long as it isn't
too low. Otherwise you might load the flip-
flop too much. Don’t go below 1k. The use
of a log-taper pot will permit adjustment
down into the millivolt region for low-level
audio work. The output voltage is about
two volts into a high-impedance load.

The supply voltage for the unit is taken
from two 1.5 volt D cells in series. Current
drain is less than 40 mA. Remember that
pin 8 of both IC’s is connected to the +3 V
and pin 4 of both is connected to ground
or minus. A colored line or flat portion on

the edge of the IC’s body identifies pin 8
3.3k

g

o,lT

SYNC

Diodes D; and D, can be almost any signal
diode. Parts values should be followed rather
closely to insure adequate band coverage.

Construction

The printed circuit layout is given for
those who want to make their own PC
boards. You can get an idea of the front
panel arrangement from the photo. Actually
there is nothing critical about layout or con-
struction so you can arrange things inside
to your liking. I used a 4 x 5 x 6 minibox
for my unit, which is just right if you use
a Millen 10039 vernier dial as I did. This is
a compact unit, and using a larger dial
will mean using a larger cabinet. The Millen
dial is rather expensive and maybe you’ll
want to use one of the imports and make
your own scale. Since I'm on the subject of
cost, I might as well say that the whole
project will come ta about $20.00 with all
new parts, including the Millen dial. With
an imported dial, you can probably knock
$5.00 off that figure.

Calibration

You might have noticed by now that the
scale on my dial is not linear. This is be-
cause I used a linear taper pot for R,, since
it was available. I'm not particular alout
such things but if you prefer a more linear
scale, I would suggest trying a log- or semi-
log taper pot. Keep in mind the fact that
most vernier dials turn only 180° as opposed
to the normal 270° turn of a pot. You might
have to adjust the position of the pot in
the dial to insure proper bandspread.

Calibration can be achieved only by the
use of a scope or frequency counter. If
you dont own one maybe you can gain

~

2.2k

Fig. 4. Full size layout of PC board. This is a bottom view with components mounted on top.
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8992328 JK FLIP-FLOP

8991428 DUAL 2-INPUT GATE

(a) (b)
Fig. 5. Basic diagram for the IC's.

access to one for about fifteen minutes or
so. By using 10%, or better, tolerance ca-
pacitors you'll only have to calibrate the
lowest frequency band. On each succeeding
band, the frequency is ten times the fre-
quency at the same point on the previous
band. The simplest method of calibration
is with a 60-Hz sine wave, which can be
supplied internally on most scopes.

To calibrate the lowest band (band A)
the following procedure can be used. First,
allow the scope to warm up for a few minutes
until it becomes stable. Turn off the in-
ternal sync of the scope. Apply the 60-Hz
sine wave to the vertical input of the scope
and adjust the sweep frequency until you
obtain six full cycles on the screen. Since
yvou are not using the internal syne, voulll
have to adjust it very carefully to stabilize
the pattern. With six full cycles on the
screen, the sweep frequency is now set at
10 Hz. Next, feed the square wave from
the generator to the scope and tune the
generator's frequency until you obtain one
full cycle of a square wave. Be careful not
to move the sweep frequency of the scope.
The square wave generator is now set at

10 Hz and can be marked on the dial
Tune the generator again until two full
cycles are visible on the screen. The scale
can now be marked at 20 Hz. This process
can be continued on up to 100 Hz. After-
wards, go back and repeat it all over again
to make sure you have the proper calibra-
tion. Once you have made certain that there
are no errors, you can mark the rest of
the bands as outlined previously. On band
E, vou can listen to the signal on a btroad-
cast receiver to see if it checks out. The
bands on my unit did not exactly come out
in multiples of ten because I used 20% tol-
erances capacitors from my junk box. Even
so, they came out very close.

Opetation

Square waves are very handy for testing
amplifiers of all sorts in conjuriction with
an oscilloscope. In audio work they will re-
veal poor high or low frequency response,
ringing and other ailments. Of course, you
don't need a scope just for general testing
of audio amplifires and such. A simple signal
tracer will do.

Speaking of oscilloscopes, you can use 500-
kHz square waves for adjusting compensat-
ing capacitors in scope probes and step, or
decade, attenuators. Usually, the instruction
manual of vour scope will outline the proper
procedure. Since this unit will supply a signal
at up to 1 MHz in frequency, it can be used
to fix or test amateur or broadcast receivers.
However, a detailed discussion of testing
with square waves is beyond the scope of
this article.

I'm sure that if you build this square wave
generator, youll be very pleased with its

performance and reliability.
. .. WA4ZQO

Fig. 5. Full size printed-circuit board used in the IC square-wave generator.
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George Bonadio W2WLR
12 Public Square
Watertown, N. Y. 13601

Tuning in on Bonadio's Satellites

There are billions and billions of minute
satellites or micro-meteorites in-orbit around
the earth. You can tune in to a hundred of
them a minute on 13 meters.

Eons ago, according to theory, there was a
large planet between Mars and Jupiter.
There are now thousands of asteroids in that
area. If a planet had been there, it would
have been chemically similar to the earth.
This would include much sand in crystalline
form. If such a planet broke up, there could
easily be billions of tons of sand and similar
particles scattered in space.

When these wandering crystals intercept
the earth’s path, they do so at speeds of ten
to eighty kilometers per second. Their speed
and mass combine to burn them up when
they enter the atmosphere.

Burn-outs are nicely explained by the
North American authority on meteors, Dr.
D. W. R. McKinley, VE3AU, Ottawa, On-
tario, Canada. His paperback book, Meteor
Science and Engineering is published by the
McGraw-Hill Book Company.

What happens to the particles which come
close to the earth, but miss its atmosphere?
For eons many have been captured by the
earth’s gravity and are orbiting around it.

I first detected these particles about three
yvears ago. My theory was advanced June 4,
1965, in the Watertown (New York) Daily
Times, a year before results of later Russian
and American space probes were made pub-
lic. The particles were dubbed “Bonadio’s
Satellites” by the newspaper’s science writer.

My theory was borne out by the Soviet
moon probe, Luna 10, and the American
Mars probe, Mariner IV. Circumlunation
(orbit of the moon) was attained by Luna
10 on April 3, 1966. According to Scientific
American, “measurements by Luna 10 show
that it is being bombarded by micro-meteor-
ites (Bonadio’s satellites) at a rate 100 times
higher than the rate observed in interplane-
tary space.”

10

Similar particles were detected in the
gravitational field of Mars by Mariner IV.
I postulated that these particles around the
moon and Mars were the same as those I
detected by radio around the earth.

The count

The recent probes to the moon, Mars, and
around the earth found many more micro-
meteorites around the earth, moon and Mars
than in space. The ratio is about 100 to 1.
Such a ratio is impossible to ignore. Space
data tells us nothing more about it.

It seems that space scientists have not
yet been able to separate and identify an
orbiting grain of sand, at modest speeds,
from a non-orbiting bit, of less weight and
higher speed. So, they report total counts.

I claim to have a means to prove that
about 99% of these are in orbit: are real
satellites; are countable apart from meteors,
and that each has a great similarity to others.
You can make vour own count.

Piggy-back radar

There are huge signal beams from the
Voice of America stations in Ohio and North
Carolina., They frequently beam to Europe
on 21.485 MHz and 21.650 MHz respective-
ly, in the 13-meter band. The beams are
about ten million watts E. R. P.

The Ohio beam passes ideally over north-
western New York State, Toronto and Otta-
wa, Ontario, and Montreal, Quebec. The
North Carolina beam passes over Washing-
ton, D. C., Delaware, Eastern Pennsylvania,
New Jersey, Southern New York State and
the New England states.

Other VOA stations would probably do as
well for other areas.

When the 15-meter band has not opened
for the day, for amateurs, the VOA is often
warming up on the air. The signal will be
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Fig. 1. Meteor count conditions—the meteor trail produced in the ionosphere increases the scatter sig-
nal strength up to a million times the residual level for a few seconds, roughly a few dozen times per hour,

fluttery with strengths from zero to S6 and
usable for our purposes.

The beam has to be roughly 50 miles
overhead, and only a few hundred miles
away from the transmitter, Then the only
signal heard from the VOA will be the ran-
dom scatter.

If a meteor trail exists in the 10,000,000
watt beam atrea overhead, it will boost the
VOA signal that is received. While the
S-meter bounces up, the sound will resemble
several rapid pats on a pillow. The meter
may bounce over S-9, and drift down dur-
ing the next five to fifteen seconds. These
are real meteor trails, Fig. 1. They are
caused by ionization from meteors having
speeds in excess of ten kilometers per second.

Meteor counts, when 15 meters is unoccu-
pied, can be made within 600 miles of Long
Island by tuning into the continuously op-
erated frequency-shift teletype station on
20.908 MHz. This station runs 16 KVA into
a vertical antenna for the north Atlantic air-
planes. Listening on its frequency, in the CW
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position, for ten minutes, will usually show
several meteor bursts, of extra strength. In
less than a second it builds up, and in several
more seconds it fades down. This is “piggy-
back” radar. This is using a strong signal as
a reflection means, while you are hiding
away from it.

Q@RP

An S-1 signal from the VOA beam is
down about 10 billion to one. A beat note
on that at about ten per cent modulation is
down another 20 dB. This is, then, down
about one trillion to one. One trillionth of
10 million watts is 1/1000,000 of one watt,
or one per cent of one milliwatt,

Satellite whistles

If a particle in space does not hit the
earth’s atmosphere, but orbits instead, some-
thing new is added. After an eon, the satel-
lite’s orbit will be small and nearly circular
and its speed will have approached nearly

“



five kilometers per second. This means that
it does not have the energy to make a big
ionization trail and will hit the atmosphere
at a flat tangent, rather than driving into it.

Under such conditions, I found that the
ionization trail made by the particle collapses
within about seven meters or fifty feet. The
sand or particle is orbiting over the surface
of the atmosphere at roughly 5,000 meters
per second. Thus, the reflection, from its
brief ionization trail, from any given point
in space, may be mostly dissipated within
1/700th of a second.

In contrast, when an intersection meteor
trail is able to bump up the S-meter, it has
an ionization trail which is several kilo-
meters long, Fig. 1. The tonal effect in the
receiver from such a meteor is only deep
rumbles, similar to distant thunder. It takes
high fidelity, good through 2 Hz, to hear and
show it on a scope pattern.

However, the grain of sand, with its small
ionization trail, Fig. 2, at 13 meters wave-
length, can be considered as a moving half
wave reflector. If it can reflect enough signal,
from its one-hundred-thousand-of-a-watt in-
terception to the receiver, it can make an
interference with the weakly scattered signal.
This interference flutter rate cannot exceed
the difference in the number of wavelengths
changed per second.

On about 21.500 MHz an orbiting grain
of sand burning-in will be flutterable up to
approximately 777 Hz. The sand, at about
5,000 meters per second, can increase the
length of the path of the signal to it, and
then to the receiver, Fig. 3, by not more than
10,000 meters per second. By dividing 10,000

Fig. 2. Satellite

count conditions—
the small trail col-

lapses so fast that
it may be considered
as a moving point in
space. Often a hun-
dred can be heard
in a minute. \

12

SATELLITE PATH
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by the wavelength of 13, there is a maximum
possible tone near 777 Hz, a good CW tone.

Taking the count

If the receiver and antenna system are not
the best, take some amateur measurements.
Spot 21.485 MHz or 21.650 MHz by your
transmitter's VFO harmonics. Use a receiver
selectivity which only slightly muffles voice
signals on AM. Use any tone control to re-
duce tones well over 1,000 Hz. If there is
a beam, turn it to get a very weak signal
from VOA. Tune in during the morning
hours and wait for their idle carriers. Their
times vary daily with the ionospheric pre-
dictions for the day.

Some months they are not there. Once
they have been found, log them on the dial.
They are often on again between midnight
and 1:30 A.M., as they set up and check
out after the night's bandswitching. Condi-
tions are best at night due to slightly less
cosmic noises.

As the audio gain on the dead carrier is
turned up, whistles of low tones will be
heard. None will be over 800 Hz. They will
last about one second each. As many as 100
per minute can be counted, As only a few
of these will have tones much over 300 Hz,
the modern communications receiver will not
give a good count. The modern roll off of the
audio is at about 300 Hz.

I use a 7T5A2 receiver, which now has
corrected flat audio down to 20 Hz, and
usable on the scope down to 2 Hz. Many of
the tones of the fHutters, so low they are
inaudible, can be seen on the scope. As
random distribution and satellite speed would

TINY |ONIZATION

TR
Al :;-h:——m—._,-:.:-..._h _'__....-FAHT SATELLITE
s < Sy
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Fig. 3. Doppler shift triangulation—a satellite may produce a lower sideband tone by going from | to 3
or a higher sideband tone by going from 3 to I. In many paths the tone can be sub-audible. Maximum

pitches of tones are calculable.

suggest, most tones fall in pitch, although a
few low pitched ones should and do rise

slightly.

My claims

I believe that I am the first to detect,
count, describe and separate these satellites
from meteors. I estimate the count in space
at 10" around the Earth, with the moon
and Mars having almost as many, perhaps
more than 1018, with less around moonless
Venus and Mercury and many more around
Jupiter, Saturn and Uranus which have
many moons,

This reception is not a fading ‘fluke’ of
elliptical polarization (having proved this
with a special antenna for elliptical polariza-
tion), nor a manifestation of the sun on the
lavers, nor from cosmic rays, nor from
meteors.

There is no other practical radar system

in use today that can detect these satellite
burn-ins on a continuous basis on these wave-
lengths.
While these whistles have been heard and
noted by others before, none of them have
indicated that they were caused by natural
satellites burning-in rather than by the com-
monly believed meteor theory.
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In another newspaper story I recently
predicted that these particles would be
found largely around high peaks of the
moon. The peaks would first intercept the
orbit paths of the particles. However, I ex-
pect much of the moon is covered with a
“sea-salt-crystalline-lower” crust. This was
deduced since the earth has enough sea-salt
to spread over its surface 200 feet thick. I
expect that there is much “salt” in with the
“sand” on the moon.

From my estimations, a moonwalker, stand-
ing on its highest peak, would be hit about
once a day, or less, by slow orbiting moon
satellite particles. In the lowlands, he would
get about one hit a year, from a much

higher speed meteor.
. . . W2WLR
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Jerry Silverman WB2GYS
|5 Partridge Lane

New Shrewsbury, New Jersey 07724

Sideband Filters

One of the most important, and least understood, parts
of any sideband equipment is the filter. Here is a descrip-
tion of the various types and how they work.

In light of present day developments in
single sideband (SSB) transmission and re-
ception, it is felt that the following informa-
tion relative to crystal-lattice SSB filters and
mechanical SSB filters will be of interest to
amateur radio operators.

Both SSB transmitters and SSB receivers
require extremely selective band pass filters.
Most SSB transmitters and receivers incor-
porate filter networks which act in the fre-
quency range of 100 to 500 kHz or higher
dependent upon the carrier-generator fre-
quency.

In an SSB receiver, the sideband filter
rejects adjacent channel interference and
undesirable mixer products. In SSB trans-
mitters, the signal bandwidth must be lim-
ited sharply in order to pass the desired side-
band and reject the unwanted sideband resid-
ual carrier frequency and spurious fre-
quencies generated in the modulator. The
filter used, therefore, must have a very steep
skirt characteristic (fast cutoff) and a flat
bandpass characteristic. These requirements
are met by crystal filters, inductive-capaci-
tive (LL.C) filters, and mechanical filters.

Crystal filters

Crystal filters have the high Q and ex-
cellent stability characteristics necessary for
use in SSB receivers and transmitters.

When crystals are emploved, they are used
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Fig. |. Crystal-lattice filter, USB only.

in crystal-lattice filter circuits (Fig. 1). The
filter consists of two pairs of identical
transformers, T1 and T2. Crystals Y1 and Y2
are series-connected and Y3 and Y4 are
shunt-connected. Each pair of crystals is
matched in frequency, within 10 to 20 Hz
of each other.

With an intermediate frequency of 100
kHz and upper sideband frequencies of 100.1
kHz to 103 kHz, series connected crystals
Y1 and Y2 are 100.1 kHz crystals and the
shunt-connected crystals Y3 and Y4 are 103
kHz crystals. Input and output transformers
T1 and T2 are tuned to the center frequency
of the pass band (101.5 kHz) and act to
spread the difference between the series-
resonant and parallel-resonant frequencies
of the crystals. Capacitors Cl1 and C2 are
used to correct any overspreading of fre-
quency difference under matched crystal
conditions. The operation of the crystal-
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Fig. 2. Elements of a
mechanical filter.

ELECTRICAL SIGNAL
(INPUT OR OUTPUT)

lattice filter is similar to that of a bridge
circuit. When the reactances of the bridge
arms are equal and have the same sign
(inductive or capacitive), the signals through
the two possible paths of the bridge will
cancel out. When the reactances are of
opposite sign, there will be a partial trans-
mission through the network. The maximum
is transmitted in the pass band at the points
where reactances are equal in amplitude
and opposite in sign. The insertion loss of
a (tlzrystal-]attice tilter varies from 1.5 dB to
3 dB.

Mechanical filters

The mechanical filter is a mechanically-
resonant device (Fig. 2) which receives elec-
trical energy at its input, converts it into a
mechanical vibration, and then converts the
mechanical vibration back into electrical
energy at its output. The mechanical filter
consists of four basic elements. The four
elements are described in order along the
signal flow path.

1. The input transducer coil, bias magnet,

and magnetostrictive driving rod, which

convert electrical energy input into me-
chanical oscillations (vibrations).

2. The mechanically resonant metal disks.

3. The coupling rods which couple the

metal disks.

4. The output transducer coil, bais magnet,

and magnetostrictive rod, which convert

the mechanical oscillations back to elec-
trical energy.

Li/z 2Ci Ly ci L cl Ll cl LI €l Li/2 2CI
i C2 -1 C2 l j c2 . C2 —t G2
R 2T T T T T as|I
- [3ur
E
IN
& - & —i— —i

Fig. 3. Electrical analogy of a mechanical filter.
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ELECTRICAL SIGNAL
(INPUT OR OUTPUT)

MAGNETO STRICTIVE
DRIVING ROD

Series-resonant circuits LI1-C1 represent
the metal disks (Fig. 3). The coupling capac-
itors C2 represent the coupling rods, and
the input and output resistances R represent
the matching mechanical loads. From this
equivalent circuit, it can be seen that the
center frequency of the mechanical filter is
determined by the series-resonant circuit
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Fig. 4. Mechanical filter, characteristic curve.

formed by L1-C1, which represents the metal

disks.

The transducers may be either magneto-
strictive devices or electrostrictive devices.
The magnetostrictive transducer is based on
the principle that certain materials elongate
or shorten when in the presence of a magnet
field. Therefore, if an electrical signal is
sent through the transducer coil containing
the magneto-strictive material as the core, the
electrical oscillation will be converted into
mechanical vibrations of the core material.
The mechanical vibration then drives the
mechanical elements of the filter. The elec-
trostrictive transducer is based on the prin-
ciple that certain materials, such as piezo-
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electric crystals, will distort when subjected
to an electric field. In practice, the magneto-
strictive transducer is more commonly used.
The transducer converts electrical energy at
the input to the mechanical filter and acts
in the reverse order at the output. It also
provides proper termination for the mechani-
cal network.

Each disk in a mechanical filter represents
a series resonant circuit; therefore, increas-
ing the number of disks increases skirt se-
lectivity of a filter. The shape factor, the
ratio of bandpass 60 dB below peak to band-
pass 6 dB below peak, determines the skirt
selectivity (Fig. 4). Present filters have a
limit of eight or nine disks. A six-disk filter
has a shape factor of approximately 1.85;
a nine-disk filter has a shape factor of ap-
proximately 1.5.

Coupling capacitors C2 (Fig. 3) are the
equivalents of the coupling rods which
couple the disks. By varying C2, the band-

width of the eqguivalent circuit is changed.
Variation in thickness of the coupling rods
also effects the bandwidths of the mechani-
cal filter. The characteristics of an ideal
filter would include flat bandpass. How-
ever, for practical application, this ideal
situation is not attainable. The bandpass
characteristic of the filter is termed “peak-
to-valley ratio”. The peak-to-valley ratio
is defined as the ratio of maximum-to-min-
imum level of the ripple. across the useful
bandpass of the filter (Fig. 4).

LC filters

LC filters have been used at if frequencies
in the region of 20 kHz. However, generation
of the SSB signal in this low frequency range
requires an additional mixing stage to obtain
a transmitting frequency in the high-fre-
quency range. For this reason LC filters have
had relatively little application.

. . » WB2GYS

Voltage-Doubler RF Probe

The voltage-doubler rf probe. This unit is built into
a Mallory 100-A extension jack. The probe end is
made from a Klipzon #33-402 BU with an earphone
tip jack cemented into the test pred.

The following is a description of an rf
test probe which can be used to detect
very small rf signals in a receiver if strip.
It will detect signals which do not give any
indication on a regular one-diode test probe.

The probe can be made with parts ob-
tained in any radio store. It is built into
a Mallory 100-A, two-way extension jack
used for earphones. The container is a two-
piece nickle assembly with built-in clamps
and an insulated paper tube which will slide
over the parts to prevent shorts to the shell.
[t costs $1.50.

The hole where an earphone plug is
normally inserted is reamed out with a num-

ber “T” drill so that a black bakelight Klip-
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zon test probe fits tightly (Klipzon #33-402
BU). The self-holding point was removed
because the series capacitor could not be
soldered to it, and was replaced with an
earphone tip. If the exact drill is not avail-
able, any error in assembly can be corrected
by cementing the parts.

The diodes, capacitors and resistor were
mounted on perforated board using small
rivets. The whole assembly was attached
inside the jack housing after removing the
insides. The rugged construction of the probe
is highly satisfactory for bench work be-
cause it can be dropped without damage.

Signals from the probe can be fed into
a VIVM on the low volt scale for sensitive
measurements. The reading of the VITVM
will be a peak-to-peak voltage reading of
the rf signal being detected. It is very valu-
able when tuning up a single-sideband trans-
mitter signal coming through the filter; in
fact, it is hard to get along without one.

. .. W6BLZ

008 IN2TT 47 CO-AX

PROBE
POINT ‘T’ f]i -0
V.T.V.M. INPUT
T
IN27T7 Ko
77

Fig. |. Schematic of the voltage-doubler rf probe.
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Drake Ham Gear
MORE MUSCLE! DRAKE L-4B

e Two new Eimac 3-500Z tubes give
1000 watts total plate dissipation

T e Built-in RF directional watt meter
e T e '} _ calibrated 300 and 3000 watts
- — i forward and 300 watts reflected

e Vernier plate tuning control
® Front panel AGC threshold

e 00* adiustment and stand-by switch
No increase in price! Amateur Net... s695 J y
e Epoxy finish and eye-ease panel

® Frequency Range: Ham bands 80 thru 10 meters. All frequencies
3.5 to 30 Mc covered with some retuning of coils ® Plate Input: 2000
watts PEP-SSB, 1000 watts DC on CW, AM and RTTY. Class B grounded
grid with inverse feedback ® Drive Requirements: 100 watts PEP-SSB,
75 watts CW, AM and RTTY @ Input Impedance: 50 ohms. Broad band
tuned input for low distortion, high.efficiency ® Output Impedance:
Adjustable Pi-Network matches 50 ohm line with SWR not to exceed 2:1
® Built-in Antenna Relay @ Two Taut-band Suspension Meters @ Quiet,
low velocity, high volume blower ® Power Requirements: 230 V, 50-60
C, 15 amps or 115 V, 50-60 C, 30 amps ® Tubes: Two 3-500Z @ L-4B
13'%."W, 7747H, 14%,”D. Wt.: 32 |Ibs. ® Power Supply 624”"W, 774"H,
117D. Wt.: 43 Ibs.

* Power Supply is
included in price

of L-4B. Solid State,
excellent dynamic
and static voltage
requlation. Separate
for a more flexible
installation.

DRAKE T-4XB
TRANSMITTER ==

5430°°

Amateur Net

e PA cage has removable top

e |[lluminated indicator for PTO
@ Solid state linear permeability tuned VFO with 1 Kc read out and 100

e New tuning knob and skirt cycle stability ® Covers ham bands 80, 40, 20 and 15 meters completely and
28.5-29 Mc of 10 meters @ 160 Meters and general coverage to 30 Mc with

e Mike jack moved to side accessory crystals (excluding 2.3-3.0 Mc, 5.0-6.0 Mc and 11.0-11.5 Mc) @ Will
transceive with R-4, R-4A, or R-4B Receivers @ VOX or PTT @ Adjustable pi

. : network output matches 52 ohms with SWR 2:1 @ Transmitting AGC prevents

® Two new 8 p0|e CryStal lattice flat topping ® Operates SSB (upper or lower), AM (controlled carrier modu-
filters give 60 dB Sideband lation) and CW (semi break-in with sidetone), Easily adaptable to RTTY @ In-

: . put Power: SSB and AM—200 watts PEP, CW—200 watts, a conservative rating

and Carrier Suppression @ 11 Tubes, 3 Transistors, 12 Diodes ® Power Requirements: Model AC-3,

e AC-4, DC-3 or DC-4 power supply ® Dimensions: 54”H, 1024”W, 1134"D,
e Epoxy finish and eye-ease panel  overall length 1214”7, Wt.: 14 |bs.

For more information, see your distributor, or write:

Dept. 318 R. L. DRAKE COMPANY 540 Richard St. Miamisburg, Ohio 45342
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Ken W. Sessions, Jr. KEMYH
4861 Ramona Place
Ontario, California 91761

The Two-Meter Groundplane

A groundplane is a unity-gain, omnidirec-
tional antenna.

So much for Lesson 1. The meat of this
article, Lesson 2, will shoot down what you
learned in Lesson 1. Because virtually any
vertically polarized omnidirectional antenna
can be used to provide gain and directivity
selectively—without modification of the an-
tenna itself.

To many, a true omnidirectional antenna
represents the optimum approach. For the
amateur who operates in the center of a
metropolitan area, or the hilltop ham, or the
centrally located net control—what could be
better? But—what about the guy who lives
between two cities and wants good, broad
coverage in only two directions? Or the fel-
low at the foot of the hill who wastes all
that rf by dumping half his output into it?

An omnidirectional antenna can still be

the answer, but employed to provide gain
where the action is.

The secret is not in the antenna itself,
but rather in the mounting of the antenna.
Don’t mount it atop a mast. Place it near
the top of a mast or tower, and adjacent to
it so that the tower or mast itself becomes
a part of your antenna system. Learn two
simple rules and you can design vour omni-
directional antenna to give gain in practical-
ly any direction or directions you choose:
The first rule is that for each quarter wave-
length you space the vertical radiator of the
antenna from the tower or mast, you get one
major lobe. And the second rule: The bigger
the mass of the supporting structure, the
wider the frontal and side lobes. Consider
the radiation pattern of Fig. 1. The solid
round dot at the center represents an an-
tenna supporting structure. If an omnidirec-
tional antenna were mounted at the top of
the structure, the pattern would be roughly

I8

as a Gain Antenna

circular. The broken line represents this pat-
tern at a relative field strength of 1.0. If the
same antenna were to be moved from the
top to the front of the tower and spaced a
quarter wavelength from it, the pattern be-
comes more or less like that of the heavy
asymmetrical line. (This is assuming the
tower is between eight inches and a foot in
diameter adjacent to where the antenna is
mounted.) In the sketch, the antenna is rep-
resented by the small circle above the cen-
ter dot.

As shown, the result is an excellent 180-
degree signal with no wasted rf off the back.
And the bonus is a 30-percent increase in
signal strength over 150 degrees of that
half-circle. Naturally, this city-side amateur
isn't getting something for nothing; what-
ever he gains in one place, he loses in an-
other. This can be demonstrated by think-
ing of the broken line in the sketch as a
closed loop of string. You can manipulate
the string and change the configuration of

A4

)
/)

[

()
\%\zg//ﬁ

73 MAGAZINE



'ﬁ\\\\ ‘
)

J

;l’éﬁ (x

AN

&\

=
=

it, but for all practical purposes, the size re-
mains the same.

For the amateur who wants good cover-
age in two general areas spaced roughly 180
degrees apart, the best approach would be
to mount the antenna a full half-wavelength
from the support structure. A typical radia-
tion pattern from this mounting method is
shown in Fig. 2. It should be borne in
mind that the mass of the tower affects the
pattern substantially. A mast would yield a
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gain at the expense of horizontal angle of
Fig. 3.
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radiation. The half-wave pattern shows that
the signal is reduced by 20 percent (from
a top-mounted vertical) in a 90-degree area
off the front of the antenna, and by about
35 percent in a 60-degree area off the back.
But it is increased by as much as 150 percent
laterally.

A sort of cloverleaf effect can be obtained
by spacing the antenna three quarter-wave-
lengths from the tower. As shown in Fig. 3,
it results in a very broad frontal lobe with
uniform gain over about 80 degrees. The
two nulls slightly forward of both sides is
compensated for by the gain just rearward
of both sides.
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Fig. 4.

It is probably impractical to consider
mounting the antenna more than three quar-
ter-waves from the tower. On two meters, a
full wavelength would be in the neighbor-
hood of six feet. But the sketch of Fig. 4
gives a pretty good idea of what the pattern
would look like.

The important thing is that the theory is
not restricted to any fi'equenc}*. The patterns
remain the same regardless of whether the
operation is on six meters or 420 MHz. And
the radiation patterns gradually shift from
one to the other, so by experimenting with
varying spacings, practically any desired ef-
fect can be achieved.

. . . KEBMVH
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William F. Hoisington KICLL
R.F.D.
Peterborough, New Hampshire 03458

RF Insertion Amplifier for 2 Meters

If you're having trouble driving that final on two meters,
try this insertion amplifier. It will provide up to 20 watts
output with a minimum amount of drive.

Things get tough when you get up into the
VHF-UHF range. You often get to 144 MHz
and find everything running nicely, except
that you haven’t enough power to drive that
final. You even thought about using two
tubes in push-pull for the final, but now you
don’t even have enough drive for one. This
has happened to me plenty of times in the
last thirty years.

An insertion amplifier can be a good
answer. It works just like the name says. You
insert it between the exciter and the final,
for example, to boost the drive to the final.
You can also use it in the design of a com-
plete rig, of course. This one will accept an
rf input from % watt to a watt or so, and put
out from several watts up to 20 or more,
depending on the drive and dc¢ input.

The 8156 as an insertion amplifier

The 8156 is the baby brother of the 7984.
Both are G. E. tubes and my favorite tubes
for 2 meters. They are both rated for use up
to 175 MHz. My only complaint is that
while the 7984 costs $5 and puts out 50
watts, the 8156 costs $4 and puts out only
20. The 8156 is hard to beat at this price.

If you are interested in an amplifier with
lots of gain which will put out 20 watts on
2 meters and has a lively plate dip, this is it.
See Fig. 1. Another attraction is the socket.
It uses the same connections as the 7984. It
is also very sensitive to small signals (trans-
mitted) and can be made part of an exciter
if you wish. It should, perhaps, be attached
to the final, though, as it has a 12-volt fila-

ment,
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Fig. |. If you are interested in an amplifier with
lots of gain which will put out 20 watts on 2
meters, this is it.

The plate dip, when using only % watt
drive, is from 100 mA down to 35 mA. You
can get a good 6 watts out from the % watt
drive; which is a gain of some 24 times in
power. If you push it, the gain and efficiency
will both go up. At 20 watts dc input, the
output is almost 10 watts. This is not maxi-
mum efficiency, but we are only concerned
with an insertion amplifier for step-up pur-
poses from a low-power exciter.

For most applications in driving a final
amplifier in the 50 to 100 watt range, the
rf power output from the 8156 will be
plenty. You can go from a watt or so up to
20, which is very useful. You can also mod-
ulate it for use as a low power transmitter,
using it for 5 or 10 watts output until you
can get that 25-watt modulation transformer
and the 50-watt final.

You can put a 7984 directly into the sock-
et of the 8156, but you will have to shorten
the grid loop a little. That's about the only
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change needed. The plate has a little higher
capacitance also, but should stay in the 10
pF range of CI.

One note: do not use one of those black
molded-mud sockets on 2 meters. 1 keep
talking about these things, and vet time and
again, I get stuck with one. Low-loss 12-pin
sockets just aren’t available in the stores. So,
I put in a “black” socket, and what trou-
ble that gave me; I spent more than 2 days
trying to get a decent plate dip. You under-
stand that when I talk about a plate dip, I
am using this as a reference for a high Q
plate circuit. If you leave the drive and tube
voltages alone, the dip will be a direct indi-
cation of the Q of the circuit. There is a
lot more to this, of course, but this will give
vou over 95% of the desired test results.

Almost desperate, I finally had the luck
to hear a little crackling noise and see a thin
line of blue smoke rising up from the vicinity
of the plate side of the socket. Pushing the
plate and screen voltage up, and leaving the
plate dipped so that a maximum of rf voltage
developed between pins 3, 4, and 5 (all
plate pins), and the grounded socket rim, an
arc soon developed and that was that. You
should see that socket. It looks as if yvou had
held a match under it.

Taking one of the more low-loss 12-pin
sockets out of a perfectly good piece of low
frequency equipment in the shack, I replaced
the black one. Without any other changes,
the plate dip went from 70 mA (out of 200)
down to 50 mA. Some difference!

Now things began to move. I could get
a 50% plate dip with only 150 volts on the
plate. And, about 50% efficiency with about
10 watts out. Note that is with only % watt
of drive. No self oscillation occurred at any
time using the low-impedance type L1 on
the grid.

I was now able to find out exactly how
much drive the big final needed for absolute
maximum rf out, by controlling the plate
voltage of the 8156, and also could run my
crystal vfo exciter at very low, stable power.

As a final check: there is now a nice
plate dip of from 100 mA down to 35
mA. This is good.

The 5763 as an insertion amplifier
for 2 meters

If you have some 5763 tubes on hand,

they will do the job for you; though not
as well as the 8156. The 5763 is indicated
for maximum ratings to 50 MHz. But, let’s
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see what it can do in spite of that. A num-
ber of days on the bench were the result of
that decision. I could get a power gain of
between 10 and 15 under certain conditions,
but it seemed reluctant to “go” on 2 meters.
Working carefully with the grid and plate
circuits, the best plate dip I could get on 2
meters with about % watt drive, was from

Fig. 2. Using the 5763 as an rf insertion amplifier
for 2 meters. You may have to boost your power
to get sufficient drive.

40 mA down to 34 mA, and about 1.5 watts
out.

The poor plate dip on resonance seems the
best indication of its sluggishness on 2 me-
ters. If you have some 5763 tubes available
and don't feel like getting an 8156 just yet,
you can use the 5763 and perhaps boost your
power enough for the drive you need. Fig.
2 shows the circuit; which is not compli-
cated.

Pay attention to the grid circuit, though.
I spent lots of time on this one, and an-
other like it for the 8156. I was able to
set up a 2-meter tuned-grid circuit in spite
of the large input capacitance and lower
frequency ratings, but when using a tunable-
grid circuit, more grid current was lost on
applying dc screen and plate power than
with a fixed tuned 11, and, even worse,
self-oscillation showed up. So, I went back
to the grid loop. The entire “grid coil” is a
single piece of wire 3 inches long and bent
into a U.

This does not allow for a cable link from
the exciter, but I have not been able to get
a cable link to equal the efliciency of the
close-coupled low-impedance loop feeding
directly into the grid.

This unit, with 250 volts on the plate and
40 mA of current, will put out a watt and
a half, if everything is tuned up properly.
It is a useful piece of equipment, but I'm
afraid that today the 5763 is a little out of
date for VHF.

The 8156 unit is far superior.

. . . K1ICLL
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John Schultz W2EEY
40 Rossie Street
Mystic, Connecticut 06355

2 Elements Spaced a
Quarter-Wavelength

The author describes a simple coaxial feed 5rs+en'i for a

2-element beam antenna which allows simp

pattern selection.

The author desired a simple beam antenna
for 15 meters which could be made from
wire elements strung between some trees
and still provide various directional patterns.

These requirements were satisfied quite
easily by a driven, two-element array with
quarter-wavelength spacing. Quarter-wave-
length spacing of two driven elements rep-
resents a very interesting case because of
the variety of directional patterns which can
be obtained without any complicated im-
pedance-matching problems. This is due to
the fact that at quarter-wavelength spacing
the impedance of each element is almost the
same as its free-space impedance, while at
closer spacings the presence of each element
severely affects the impedance of the other
element.

The three directional patterns which can
be obtained from such an antenna are shown

in Fig. 1. The cardioid patterns will provide
gain of 4-5 dB while the bi-directional

(a)

e electrical

pattern in (¢) of Fig. 1 will provide about
3-dB gain.

The antenna which the author constructed
for 15 meters is shown in Fig. 2. RG-59/U
is used to feed each antenna as well as for
the quarter-wavelength phasing section. RG-
59/U was chosen because when the two feed-
lines are effectively paralleled by the pat-
tern selector switch, an impedance of 36
ohms will result. When RG-58/U is used to
the transmitter an SWR of about 1.5 to 1
should result.

Actually, the author measured an SWR
of closer than 2.0 to 1, probably because of
some slight mismatch between the RG-59/U
and the dipoles. The 2.0 to 1 SWR should
cause no difficulty as far as transmitter load-
ing is concerned and the actual power loss
in the short length of RG-58/U used be-
tween the pattern selector switch and trans-
mitter is insignificant.

An alternative connection between pattern

(b) (c)

Fig. |I. A representation of the three directional patterns possible. (a) is the cardioid pattern obtained with
a 90-degree phase difference between elements, (b) is the same pattern switched in the opposite direc-
tion, and (c) is the pattern of zero-degree difference between elements.
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Fig. 2. The pattern selector switch. Maximum radia-
tion is in the direction shown by the arrow for the
switch position show. When the switch is in the bi-
directional position, the antenna is also grounded
through the quarter-wave phasing section as a
lightning protection feature. The dimensions shown
are for 15 meters.

selector switch and transmitter is shown in
Fig. 3 for those who insist upon the lowest
possible SWR.

The same scheme of feeding and phasing
the antennas could be used with an antenna
dimensioned for another band or with ver-
tically oriented dipoles. For horizontal an-
tennas, they should be elevated at least a
quarter-wavelength to insure that the im-
pedance of the dipoles is 60-70 ohms.

For someone who is just interested in a
beam pattern in one direction, the simple

feed system shown in Fig. 4 can be used.
The RG-58/U feedline should be limited to

V4 A XFMR
245 _, VELOCITY FACTOR:7'-4"

f{MHz)
A
r )
Y GTH) . o £ RG-58 >
P = S i
PATTERN

SWITCH

Fig. 3. An additional matching circuit which can be
placed between the pattern switch and transmitter

to improve the SWR. It replaces the RG-58/U phas-
ing line shown in Fig. 2.

about 100 feet, however, because it may
operate at an SWR of up to 2:1.

This type of antenna is certainly not new
but the type of feed system devised by the
author considerably simplifies construction.
The directivity is not as sharp as a two-
element parasitic-type beam but it provides
almost the same gain in several directions
at a minimum installation cost.

€ oo /

. « « W2EEY

i-l

J

Fig. 4. Feed system for a fixed-direction beam pat-
tern. The sections marked with an "X" are made up
from RG-59/U and may be any convenient, but
equal, lengths.
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Hewlett-Packard Application Note

The new application from H-P entitled,
“Step Recovery Diode Frequency Multiplier
Design” (Hewlett-Packard AN913) should be
very interesting to the VHF/UHF set. This
note gives step-by-step procedures for de-
signing UHF and microwave frequency
multipliers. Examples describe design pro-
cedures for a X10 multiplier with an output
of 2 watts at 2000 MHz, and a X5 multiplier
with a 2000 MHz output of 5 watts (2304
MHz enthusiasts take note). Another ex-

JANUARY 1968

ample describes a X5 multiplier that achieves
10,000 MHz output at 180 mW.

This Application Note includes design aids
in the form of full-page graphs that can be
used to find the optimum circuit components.
Methods of matching the multiplier input
and output impedances to source and load
are described and techniques for compen-
sating the circuit for temperature changes
are also discussed. For your copy, write on
your company letterhead to Hewlett-Pack-

ard, 1501 Page Mill Road, Palo Alto, Cali-
fornia 94304.
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Wide-Band Baluns

THe desirability of using a network or
trati8former to feed a balanced coaxial line
is well known and has been widely dis-
cussed. Single-band baluns have been well
covered with this in mind. A variety of
broad-banded, ferrite-cored baluns have re-
cently come on the market. I had a need
tor such a 1:1 wide-band balun to go with
a three-band antenna and none was im-
mediately available; a little research pro-
duced a simple, cheap and easily con-
structed balun which met all of the require-
ments, electrically and mechanically. It
covered the 40, 20, and 15 meter bands,
using 20 meters as the design center.

Not having any formulas to cover the
resonant frequency of scramble-wound coils
of coaxial cable, the time honored cut and
try method was used. A number of turns
of RG-8/U cable were coiled up using the
diameter of the desired finished balun. The
resonant frequency was then checked with
a grid-dip meter. A little trimming was
then necessary to obtain resonance in the
20-meter band. The resultant coil consisted
of ten feet of cable wound in five turns.

l TO ANTENNA

e

H##‘---

TO TRANSMITTER

Fig. |I. The I:1 balun constructed from a length of
coaxial cable. When designed for the center of the
desired frequency range, it will cover a 3:1 frequency
operating range. The unit described here for 40, 20

and |5 meters consisted of two &b-inch lengths of
RG-8/U.
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the Easy Way

Wayne Cooper K4ZZV
9302 N.W. 2nd Place
Miami Shores, Florida 33150

e

The completed coaxial-cable balun used by K4ZZV
on 40, 20 and |5 meters.

The odd number of turns were purposely
worked out so that the center-tap feed point
would come on the opposite side of the
coil from the load point for mechanical
reasons. The five-turn coil was then cut in
half, and the inner conductor and the shield
were connected according to the diagram
and then recoiled. In actual practice, the
original coil was scrapped and two new 66-
inch lengths of cable were cut. This allowed
for three inches to be skinned back on each
end to make the connections and still main-
tain the original length. The joints were
carefully soldered and taped to keep out
the moisture. The coil was then bound with
lacing cord, and it was ready for installa-
tion using the shortest possible leads to the
antenna.

Measurements on the experimental 1:1
balun shown in the photo using a 50-ohm
dummy load gave SWR readings of 1.34:1
on 40, 1.15:1 on 20, and 1.43:1 on 15
meters. This was considered reasonable so
the finished product was installed at the
antenna. It is still necessary to tune the
antenna when using a balun transformer as
it works much better looking into a non-
reactive load. Its purpose is to take the rf
off the shield of the coaxial feed line when
feeding balanced antennas and make the
antenna the only radiating device in the
system.

..« K4ZZNV
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NOW FACTORY ASSEMBLED
THE WORLD’S MOST POPULAR RIG

The HEATHKIT SB-101 Transceiver and
SB-200 KW Linear Plus Accessories

In Answer To Your Requests . . . now those of
you who just can’t spare the time for ‘“‘do-it-
yourself”, can purchase the SB-101 Trans-
ceiver and SB-200 KW Linear factory assem-
bled and tested ready for operating the moment
you unpack them. For those who want to save
the most, these units also will continue to be
available in kit form. Either way, you get the
renowned SSB performance and features that
made the Heath SB

selling rigs on the air.

have line the fastest

The following related accessories also will be

available factory assembled or in kit form:
HP-13 DC Power Supply (for mobile operation
of the SB-101), HP-23 AC Power Supply (for
fixed station operation of the SB-101), and
SB-600 Communications Speaker (matches ap-
pearance of SB line and has space for installing

the HP-23 AC power supply).

SB-101 80-10 Meter SSB Transceiver

o« 180 watts PEP, 170 watts CW « Switch select Upper or Lower
sideband or CW « CW sidetone « PTT or VOX « Linear Master
Oscillator with 1 kHz dial calibration (resettable to 200 Hz) -
Provision for switch selection of optional SBA-300-2 CW fiiter
e Provision for external LMO « Separate CW offset carrier crystal
e 100 kHz calibrator

Assembled SBW-101, 23 Ibs., write for terms... ...
W E PR O e e e e e

SB-200 80-10 Meter KW Linear Amplifier

e 1200 watts PEP, 1000 watts CW « Drives with 100 watts »
Built-in SWR meter, antenna relay, solid-state power supply
*» ALC + Shielded, fan-cooled amplifier compartment « Pre-
tuned cathode input « Circuit breaker « 120 /240 v.
Assembled SBW-200, 41 |bs.. ..$320.00

Kit SB-200, 41 1bS.. ......0.... el s A e s

$540.00
.$370.00

SB-600 Communications Speaker
» Styled to match SB series « For fixed station use = 8 ohm
speaker with shaped 300-3000 Hz response « Has space for
HP-23 power supply

Assembled SBW-600,51bs.. .......
Kit SB-600,51bs..............

HP-13 Solid-State Mobile Power Supply

» Supplies voltages for SB-101 « Provisions for remote operation
(can be located in engine compartment) ¢ Circuit breaker pro-
tection » 12 to 14.5 VDC input (neg. ground only)
Assembled HPW-13, 7lbs.......cooiiiiiiinnn.. ...5$89.95
T ooy b BT e SR S S (G et St S S

.....$24.95
. $18.95

HP-23 Solid-State Fixed Station Power Supply
» Supplies voltages for SB-101 « Excellent dynamic regulation
» Fused primary « Can be installed inside SB-600 speaker cab.

Assembled HPW-23, 191Ibs... .........iiiiinin.n, $64.95
U o ...549.95

LEi T s S i T T NE S e e e e

HEATH COMPANY, Dept. 11-1
Benton Harbor, Michigan 49022

, plus shipping.

Please send model (s) :
1 Please send FREE Heathkit Catalog.

(Please Print)

State Zip

g
wow<we] FREE 1968 |
B ol CATALOG I (1 Enclosed is $_
o ! I
[ et EiEsths these and over
= e | 300 kits for stereo/hifi |
| or TV, amateur ra iﬁ.
ﬁﬁ__ _ shortwave, test, CB, ma- | Name
= rine, edur.ahunal home | Address
and hnhhr Save up to 50% by doing the eas [
assembly yourself. Mail coupon or write Heat ] City
i

Company, Benton Harbor, Michigan 49022.

Prices & specifications subject tu change without notice.
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Hamming—The Navy Way

Radio amateurs are the same the world
over but what does an amateur radio station
mean to the men aboard our fighting ships
of the U.S. Navy? The answer is told by the
men who operate these stations and at the
same time yvou will see some of the “shacks”
and the ships they are on.

Back in the early 60’s, amateur radio was
only used by a few ships in the Navy, but
today this has changed. Radio amateurs are
encouraged to have amateur radio activity
aboard the ships and the only limitations
imposed are those necessary for security re-
quirements, The Navy instructions empha-
size a balanced program covering the various
areas of amateur interests, since such activity
promotes the morale, recreational, public ser-
vice and good will aspects of amateur radio.
With this encouragement, the list of stations
has increased from a few to more than 645
licensed amateur maritime mobile stations
with every call area listed from W1 through

.'ﬂ:ﬁiciul. .H. f}I ttngruph*
Ensign E. S. Gregg KIIJG setting up a phone patch
in the communications center of the aircraft carrier

USS Princeton.
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R. Steinberg, K6GKX,
|10 Argonne Ave.,
Long Beach, Calif. 90803

WO: with some KC, KH, KL., KM and KZ
prefixes included.

With Long Beach being the home port of
many Pacific Fleet ships, we were fortunate
to see some of these maritime mobile sta-
tions; so let us take you on a tour to meet
these amateurs and see their “shacks™ and the
equipment they use. Some “shacks™ are large,
some are small. The size of the “shack™ and
the limitations of space available depend upon
the size of the ship. Some ships use commer-
cial amateur radio equipment while others
use the Naval radio equipment aboard ship;
providing the equipment is operated within
the F.C.C. rules regarding amateur opera-
tions. The commercial amateur radio equip-
ment is purchased by the crews of the ships
from the Recreation Fund:; a fund derived
from the profits of the Ship’s Store and Soda
Fountain.

As your guide on this tour we will go
aboard several of the ships now in Long
Beach and our first visit will be to the Am-
phibious Assault Carriers USS Princeton (her
nickname is “The Sweet Pea”). The Prince-
ton recently completed a deployment opera-
tion; and with her mission completed, the
crew looked forward to homecoming. It was
at this point that amateur radio entered the
picture. The executive officer, Commander
T. N. Thompson, a former commander of
Little America in the Antarctica, well re-
membered the tremendous value of KC4USA
in keeping morale high for lonely, isolated
navymen. Commander T. N. Thompson asked
for and received permission to commence
amateur operations atter leaving Hawaii. En-
sign E. S. Gregg, the Education and Train-
ing officer, started operations on the amateur
bands using his call, K1IJG/MM, with Navy
communication equipment. Assisted by Air-
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man Apprentice N. D. Crouch, WA4BTO and
Petty Officer D. Palmer, the results were so
successful that over 150 phone patches were
completed in a three-day period with calls
going from Los Angeles to New York City.
Some problems created by rapid changing
skip were encountered, but so many land-
locked hams offered to help out with the
traffic that some offers had to be turned
down. The entire crew was so gratified with
the results that the Captain is now consider-
ing a request to purchase commercial ama-
teur radio equipment in anticipated formation
of a radio club and the building of a new
ham station. This will increase the interest
of radio amateur activities with more em-
phasis on phone patching.

The USS Topeka, a guided missile cruiser,
is berthed close by, so let us go aboard and
meet the two licensed radio amateurs: Chief
Radioman Bob Middleton WA4RDE, and Lt.
Pat Roth K3EUE. The present amateur radio
station K3EUE/MM, was activated in March,
1967 and has worked three continents, twelve
countries and 25 states. Many phone patches
have been run for members of the crew from
the ship to the Long Beach Naval Base Sta-
tion, WB6GUI and the Westcar Amateur
Radio Net, which specializes in phone patch-
ing. The Westcar Amateur Radio Net has
stations from San Diego, California to Seattle,
Washington always on standby to pick up
traffic from Navy ships. The Topeka has had
amateur radio activity since 1961 when it was
attached to the Atlantic Fleet. When the ship
was transferred to the Pacific Fleet, late in
1961, the amateur radio interest was so
amazing that it served as the most effective
single training aid for radiomen and elec-
tronic technicians. At this time, Chief Mid-
dleton now has a code and theory class of
25 prospective radio amateurs from the ship’s
crew, who will soon receive their F.C.C. ama-
teur radio licenses.

Our next ship on the tour is the repair
ship USS Hector, named after the famous
Trojan Warrior. The Hector is a floating ship-
vard which is able to move with the fleet to
any part of the world and is capable of re-
pairing almost any equipment or part of any
ship in the Pacific Fleet. Even though a busy
ship, the “ham” actvities are not neglected.
The radio amateur station WB6SUYV, is under
the supervision of Chief Petty Officer, Vic
Jeter WB6SUV assisted by Chief Petty Of-
ficer Dave Wood WQJOB, and Petty Officer
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Chief Radioman Bob Middleton WA4DRE, working
some DX in the ham shack on the cruiser USS Topeka.

Paul Himmelberger K3THZ. The station
started operations in April 1966 and has since
been very active on all amateur bands. On a
recent return cruise to the states the Hector
amateur radio station made some 1200 con-
tacts and handled over 500 pieces of traffic;
many of emergency nature, for the ship’s
crew. The international goodwill aspects of
amateur radio was not neglected with the
station logging some 50 countries on all con-
tinents, and some mlght}f choice DX. The
welfare and morale traflic was paramount
and the Hector claims a first in that the sta-
tion maintained schedules with her home port,
Long Beach, from the start to the finish of
the cruise. This was due in a large part to
the efforts of the operators at the Long Beach
Naval Base Radio Club Station, WB6GUI,
who handled the traffic through that station.
Radio amateurs are cordially invited to visit
the Hector and the ham station at various
ports-of-call along the west coast of Califor-
nia to Washington. It is possible to arrange
for hams to come aboard for short cruises
of a few days to see how the Hector operates
at sea, and to observe maritime mobile op-
erations.

Before continuing with the tour of the
ships, let us look in on the Long Beach Naval
Base Radio Club Station WB6GUI, which is
the key station of communications for many
ham stations aboard the ships. This station,
under the supervision of the Special Services
Department, started operations in 1963 and,
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A busy night at WB&6GUI, the Long Beach Naval
Base Amateur Radio Station. Chief Vic Jeter
WB6&SUV of the Hecfor is at the Model 19 Teletype
machine, while Seaman Gene Brockman WAS9LRO,

of the aircraft carrier Yorkfown passes traffic.

since then, has handled thousands ot phone
patches and traffic for the Pacific Fleet. This
station is for the licensed radio amateurs of
the Naval Base and the fleet. When ships are
in port, the radio amateurs of these ships
operate the station when on liberty. Several
hundred Navy men of all ranks have operated
WB6GUI since the station was opened in
1963. Many nights they have spent hours
upon hours of their own time to complete
phone patches so that men at sea could talk
to their loved ones at home. This is a re-
warding experience for these men as they
know someday they may be out to sea and
wish to talk to their families. Phone patching
is a prominent part of the operations of
WB6GUI and the navy way is to say, “a job
well done.”

Now that our visit is completed at the Long
Beach Naval Base Radio Club Station,
WB6CUI, let us continue with the tour to
the worlds first Nuclear Powered Guided
Missile Frigate, the USS Bainbiidge. The
ham shack uses the ships navy communica-
tions equipment. There are three radio ama-
teurs aboard, Radioman Charles L. Davis
WASBPY; Radioman Donald E. Atkins
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K5KLE: and Lt. Paul Johnson KOJWX. The
Bainbridge has been a very busy ship in the
western Pacific area and radio amateur activi-
ty has been very little. On their next cruise
the station will be operating and looking for
contacts to all parts of the world with phone
patching included.

Docked close by is the destroyer USS Ed-
son, so let us go aboard and see one of those
“fighting grevhounds™ and look in on the ham
shack. Our visit was to see how radio ama-
teurs operate on the smaller ships such as
the Edson. To our amazement we found
that even with limited space, the shack was
as businesslike and efficient as in vour own
home. The Edson amateur radio station has
been operating since January 1967, and it
was thru the efforts and foresight of Lt. Com-
mander C. ]J. Stuart K6AXY that amateur
radio operations paid off when the ship re-
turned from the western Pacific recently,
and 120 phone patches were completed in
four days. Chief Radioman Bob Sinclair
KH6FLY, and Electronics Technician W. R.
Waugaman ran the phone patches through
the support of 28 land-based radio amateurs
without any problems. This was the first
time phone patches were made on the Edson
and at first the reaction was indifference. Dur-
ing the earlier period of the phone patching,
the operators had to look around in the crew
to make a phone patch but two days later
the crew were waiting in line to talk to rela-
tives and friends back home. When KHB6-
FLY/MM was first opened earlier this vear,
the dx was from all parts of the world
and in returning from the western Pa-
cific recently, the station worked the North
Pole, (weather station), Australia, South
America and Alaska on both CW and phone.
Nine states were also worked and four, Texas,
Kentucky, Oregon and Washington, were
worked on teletype. This is the first time, as
far as we know, that teletype has been used
from an amateur station aboard a navy ship
at sea. The Edson is presently using Navy
communications equipment for amateur radio
on 10, 20, 40, 75 and 80 meters.

On this tour we have tried to pick out all
size navy ships, from the big aircraft carrier
down to the small minesweeper, so you could
see and read about the ham operations on
these ships. Our last visit on the tour is the
ocean going minesweeper, the USS Persistent.
Though small in size (170 feet long and ap-
proximately 20 feet across the beam), the
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Persistent has an amateur radio station
K4KAI/MM which can be heard frequently
in any part of the world. It was activated
in the latter part of 1965 and the communi-
cations equipment is both navy and commer-
cial amateur radio. Very little activity was
done on the amateur bands during most of
1966 as the Persistent was in western Pacific
deployment. Upon completion of that as-
signment, radio amateur activities got under
way when the ship was returning to her home
port in Long Beach. K4KAI/MM, with Ra-
dioman Sam Yates, began phone patching
for the crew. Many phone patches were com-
pleted with the help of the hams in the Los
Angeles area. Some DX contacts were made
on this trip but phone patching was priority.

We have reached the end of our tour of
these several ships but the stories from the
radio amateurs aboard the ships could be
multiplied several hundred times by those
amateurs on the ships we did not reach. It
is a most significant factor that amateur radio
plays an important part in the lives of our
navymen at sea. The morale, recreational and
international good will part of amateur radio
is considered a necessary way of life for the
men who roam the seas. The mention of
phone patching in each of the ship’s stories
told here shows the importance to morale
and the happiness loved ones get by these
phone patch calls. Much credit should be
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The ham shack and communications center on the
minesweeper, USS Persistenf. Radioman Sam Yates
K4KA| at the controls.

given to the land-locked radio amateurs who
night after night assist the ships with the
phone patch traflic.

Thanks to the Naval officers and navymen

for their assistance in presenting this story.

... KBGKX

Maritime Mobile Ships

For those of you who are interested in handling
traffic and phone patches for the many maritime
mobile stations, here is a list of active stations in

USS

ACME (MSO-508) WEZ00G
ADVANCE (MSOI1510) K3RYG
AFFRAY (MSO-511) K@FZD
ALACRITY (MSO-520) K3AEP
ALBANY (CG-10) K3MDT, KIMWA, K4WOV
ETHAN ALLEN (SSBN-6@8) WB&DCI
ALUDRA (AF-55) K3YDB

AMERICA (CVA-66) K3WUD, K3NLC, WA25GC,

K3PUP, K2LOQ, K6GEM
AMPHION (AR-13) WA4UEJ
RICHARD B ANDERSON (DD-786) WBSEXI,

K4SVW, KOPAQ, K70OEG, K8ITC

ANGLER (AGSS-240) KISDY
ANNAPOLIS (AGMR-1) WA2FLB
ARCADIA (AD-23) KILZN, WB2FVX
ARGONAUT (55-475) WSCWE
ARNEB (AKA-56) K3OYB

JANUARY [968

both the Atlantic and Pacific Fleets along with
their call sign(s).

ASHLAND (LSD-1) WSFZE
ASSURANCE (MSO-521) WA4FIJ
ATAKAPA (ATF-149) K3DTM
ATKA (AGB-3) WAQGHOT
AUSTIN (LPD-4) W9AFH
AVENGE (MSO-423) KOLBZ, WIAXX
BAINBRIDGE (DLGN-25) W5SLG
BARRY (DD-933) KIRUZ
BASILONE (DD-824) W2B2TTS
BAYFIELD (APA-33) K8LDO
BEATTY (DD-756) K3IQMF

WBAJTC, K5QFX, WA4SNB
WB6BRT, WA4BEW

K5KWC, KIMEY

BELKNAP (DLG-26)
BELLATRIX (AF-62)
BENNER (DD-8@7)

BENNINGTON (CVS-20@) W5SKG
FRED T BERRY (DD-858) K4OND
BIGELOW (DD-942) WA2CEC
J DOUGLAS BLACKWOOD (DE-219) K3SUC,

W3GKQ, W3ELD
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BLANDY (DD-943) WB2QCP
BLENNY (SS-324) W3YYZ
BON HOMME RICHARD (CVA-31) KORWW,

K6AYK, WAGLBAU, WABICM

BOSTON (CAG-I) WA2BQO, KM6CI

BOXER (LPH-4) WA4PJT
BRADLEY (DE-1@41) K6ZIC, K5UOD, K6AAG
CHARLES E BRANNON (DD-446) K7YMO
BRIDGET (DE-1@24) K9J1I
BRINKLEY BASS (DD-887) K7BIK
BRISTER (DER-327) K8DJE
BRUMBY (DE-|@44) WA4O0IV

BRUSH (DD-745)
BRYCE CANYON (AD-36)

WQ9EPX, WB&FJY
K5SLO, WA3BDP,

WB6NJB
BUCHANAN (DDG-14) WONHZ
BURTON ISLAND (AGB-1)  WA4ZSU, WASSEJ,

KC4USI
BUSHNELL (AS-15)  WA4YWF, W4PSZ, K4VWI,

K3PCE
BUTTERNUT (AN-9) K9BFK
RICHARD E BYRD (DDG-23) K9KLO
CABILDO (LSD-16) WASLMVYV
CADMUS (AR-14) W4WZN
CALCATERRA (DER-390) KIZBR, WA4JVL
JOHN C CALHOUN (SSB(N)-63@) WAA4SOL,

WAA4SPW, WA4KTZ, K4VUF

CALIENTE (AO-53) K7LRX
CALVERT (APA-32) WASLHK
CAMBRIA (APA-36) W2sLC
CANBERRA (CAG-2) W3UFM
CANISTEO (AO-99) K9KBI
CAPRICORNUS (AKA-57) WB2RAF
CARP (SS-338) KIUIH
CARPENTER (DD-825) K4PCF
CARTER HALL (LSD-3) WB&EHP
CASA GRANDE (LSD-13) K4JGR
CASCADE (AD-16) W30VD, KOTNJ
CATAMOUNT (LSD-17) K8DEY
CAVALLA (AG(SS)-244) KOZMOQ
CHARLES P CECIL (DD-835) K8ZHA
CHEMUNG (AO-30) WASIXB
CHESTERFIELD COUNTY (LST-551) K6RGO

The first nuclear-pow-
ered guided-missile frig-
ate, the U.S. Bainbridge.
The ham shack on board
uses navy communica-
tions equipment—Radio-
man Charles Davis
WABBPY, Radioman
Donald Atkins KS5KLE
and Lt. Paul Johnson
K@JWX are operators.
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CHICAGO (CG-11) WA4GMF, KIYCD, K7GBN,

WASCMW
CHIKASKIA (AO-54) W3IAM
CHIPOLA (AO-63) K5DIO, KH&EJR, K5FMD,

K@OAQ
CHIVO (SS-341) W4VID
CHURCHILL COUNTY (LST-583) KZ5LB
GEORGE CLYMER (APA-27) WAT7CZV, K8CRM
COATES (DE-685) WIIFO
COCHRANE (DDG-21) K6eGIW
COCOPA (ATF-101) WBEAAG

COGSWELL (DD-651)
COLONIAL (LSD-18)
COLUMBUS (CG-12)
COMPAS ISLAND (EAG-153)
CONE (DD-866) KSHWH, WA2VCQ
CONSTELLATION (CVA-64) WB6BVQ, WABSSXY,
W&CKO, WB4CJJ, KTLWY, W4NNC

KL7EUQ, KTWYC
WAGLUJY, W4ZEH
K5BWYVY

WB2BTN

CONYNGHAM (DDG-64) WB20CK
COONTZ (DLG-9) KH&EEL
CORAL SEA (CVA-43) W9FGD, WASONO
CORRY (DD-817) K3GLX
COURTNEY (DE-1@21) WA2IQX
CROMWELL (DE-1014) K&HAS
ALFRED A CUNNINGHAM (DD.752) WA2HZT,

K5ECA
CUTLAS (SS-478) W2BAG

DAHLGREN (DLG-12) K8DMS, WAA4LIG,

K@OID, WASCXH

JOSEPHUS DANIELS (DLG-27) WB6HWZ
DARBY (DE-218) W3BIV, K3BVE
DASH (MSO-428) WAZ2ELV
DAVIS (DD-937) WAIDAJ
DENEBOLA (AF-56) K9ZLE

DEWEY (DLG-14)  WS8CVJ, WA2TPQ, WAA4VAI,

K8EVS, K3CJG

HARLAN R DICKSON (DD-708) WIHHB
DIRECT (MSO-433) WA4KJB
DULUTH (LPH-8) K7VSA, WAGNJS, WBRTT,

WAGBDI
DUPONT (DD-941) K2LUU, K4PSE
DUXBURY BAY (AVP-38) K3TUV
DYESS (DD-88Q) WAIFKI
GEORGE EASTMAN (YAG-39) K4SBF

Official U.S. Navy photograph.
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EATON (DD-519) K410V
EDISTO (AGB-2) KIUFU
ELDORADO (AGC-Ii1) K4AFS
ELOKOMIN (AO-55) WA3BXQ
EMBATTLE (MSO-434) KOKKW
ENDURANCE (MSO-435) K6ZQB
ENGAGE (MSO-433) WASIQW
ENGLAND (DLG-22) WB&QPY
ENHANCE (MSO-437) WA4RKM
ENTERPRISE (CVA(N)-65) W7WEJ
EPPERSON (DD-719) K9WZL, K@FJX
ESSEX (CVS-9) W2IRI
ESTES (AGC-12) K2GIG
EVERGLADES (AD-34) K4TFE
EVERSOLE (DD-789) K9TQE
EXPLOIT (MSO-440) KIYPG
FARRAGUT (DLG-6) KIKK
FORRESTALL (CVA-59) WA4UVR
FORSTER (DER-334) K6QWZ
FORT MANDAN (LSD-21) KGRYJ
FORT SNELLING (LSD-3Q@) WAIBSH
DOUGLAS H FOX (DD-779) W4ATT
MYLES C FOX (DDR-829) KICTD
FREMONT (APA-44) W9PJK
FRIGATE BIRD (MSC-i91) WA400QB

WB6QLG, WBSONN
K9HAI, WAICME

FRONTIER (AD-25)
FULTON (AS-11)

GAINARD (DD-7@6) KIWHO
GALVESTON (CLG-3) WB&DCG
GARCIA (DE-1040) WA2DLT, W7HUO, W5BMS
THOMAS J GARY (DER-326) WAIFETN,

WAIFRG, WABOSR
GEARING (DD-719) WAIBJH
GENESEE (AOG-8) KSHKK, K6LHC
HOWARD W GILMORE (AS-16) W4CSE
GLACIER (AGB-4) WASLQFT
GRAMPUS (SS-523) WA4UMA
GRAND CANYON (AD-28) K8ZPS
EUGENE A GREENE (DD-711) WA4HIX
GREENWICH BAY (AVP-41) WAA4DRR
GREENWOOD (DE-679) W4KLB
GRIDLEY (DLG-21) WA7MEC
GUAM (LPH-9) WOGVH, K3KMS
GUNSTON-HALL (LSD-5) W7IIZ
GURKE (DD-783) K4UOM
GYATT (DD-712) K4BJM
HALFBEAK (SS-352) KIOKZ
HAMMER (DD-718) K@DNP, WB6NZF
HANSON (DD-832) W9BJT
HARTLEY (DE-1029) WAIDAI
HARWOOD (DD-861) W1AFG
HASSAYAMPA (AO-145) KswOwW
HAWKINS (DD-873) KP4BPG
HAYNSWORTH (DD-7@0) WABAXW
HAZELWOOD (DD-531) K8PXG
HENRICO (APA-45) WB&6GMC
HERMITAGE (LSD-34) WB2HTG
HISSEM (DER-40Q) K60BM
HOEL (DDG-13) WB6RHO, WORDP
HOPEWELL (DD-681) WABSBDR

WA4EXJ, K40CG, K6UPL,
W40UO, WB6RKM, WB6RCY,
WABNMT, WASNRT, WASQOJ

HORNET (CVS-12)

JANUARY 1968
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HULL (DD-945) K&HXY

HUNLEY (AS-31) W&HOM
ROBERT K HUNTINGTON (DD-781) KIWQK
HUSE (DE-145) W5LSD
HYMAN (DD-732) K8JIO
INDEPENDENCE (CVA-62) WO@FPA, K4RSH
INGRAHAM (DD-694) WSVRR
INTERPRETER (AGR-14) K3YDV

INTREPID (CVS-11) K9JXV, KAYXK, WAA4TTN,
WABENI, K5GXR, K4MFL, K7PPW, KIYYJ

ISLE ROYALE (AD-29) KIFFC<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>