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Adequate stocks now of all YAESU-MUSEN equipment,
procured directly from Japan, they cannot as yet afford
an assembly plant in Hong Kong. For the various Y.M.
sets my stock of spare parts include all crystals used,
calibrators, voltage regulators, tone oscillators, VFO
blocks, relays, chokes, valves, power transformers,

etc., etc.

Prices and stocks are as advertised in my November
and December 1969 ads., with the following additions

and a few price changes:

YAESU-MUSEN 6 and 2 Metre solid state Converters,
10 metre band output, $25.

Again, A MERRY CHRISTMAS AND HAPPY NEW YEAR TO ALL . . . Arie Bles.

Sideband Electronics Engineering

P.O. BOX 23, 33 PLATEAU ROAD, SPRINGWOOD, N.S.W., 2777. Telephone (STD 047) 511-394

Sydney showroom only, not for business transactions, 145a George Street, near Circular Quay, Mondays to Fridays,

0900 to 1700 hours. Telephone 27-5885

KOKUSAI Mechanical Filters, 2.7 Kc/s. bandpass, 12" x
12” x 134” modern miniature size, with input-output
transformers and matching USB/LSB carrier crystals,
$40.

At half the original cost, two sample Japanese 10 to 80
metre Ham bands Receivers, AM, CW, SSB reception,
S meters, 240V. AC built-in power supply:

UNICA SR-600, built-in speakerette, $35.

UNICA SR-700, 1600 kc. i.f. crystal filter, calibrator, $60.

NEWTRONICS 10 to 40 metre four-band Verticals, type
4-BTV, $55. Same with 80 metre top-loading coil, $70.

All SWAN and GALAXY equipment on indent order
basis only. SW350C $545.

HY-GAIN TH6DXX, on indent order basis, $210.

The World's Most Versatile Circuit Building System!

yoood

INSTRUCTIONS ’ ‘

Remove paper backing and place
adhenve vde downwards in the
selucted position. Press down firmly.
When used with plain board drill
from the ‘Cir-Kit' side. Pass through
component lead, bend over and cut
to length. Solder in usual way.

When used with ‘punched’ board
lay strip between rows of holes,
pass component leads through holes
adjacent to strip. bend the leads
over the strip, cut to length and
solder in the usual way. Alternatively
lay strip over the holes and using a
drawing pin or scriber prick a hole
in the ‘Cir-Kit' in the required
potition.

‘Cir-Kit' strip can be bent or curved
to whatecrer form you require and
used on either or both sides of the
board. When joining two pieces of
*Cir-Kit' bend over the end of the
overlapping strip 10 that a2 metal to
metal contact is mude and solder in
the usual way.

Hade In the UK.

WILSAS DONIGTNG-LINDYID FTLVSUIA LSOW S.ATHOM IHL

SIZES: 1/8” and 1/16” WIDTHS
Length: 100 ft. roll, 5 ft. card

IDEAL FOR PROTOTYPE AND PRODUCTION
CONSTRUCTION

USEFUL FOR WIRING REPAIRS

* NO DRILLING * FAST * NO MESS
Available from all Leading Radio Houses

Marketed by—

LEPHYR PRODUCTS PTY. LTD.

70 BATESFORD RD., CHADSTONE, VIC., 3148
Telephone 56-7231

7 MANUFACTURERS OF RADIO
AND ELECTRICAL EQUIPMENT
7 AND COMPONENTS
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PRECISION MADE

JACKS AND JACK PLUGS

TECHNICAL DATA AND DIMENSIONS

This complete Range of
slender Panel Jacks,
conforming fully to B.S. List No. | Ideogram Daescription
666, covers practically
every switching and

- v . J2 Single-leaf: general purpose: outlet for
Lise No: J.2 :ﬂn]:ia:(tjmg frequ"irsnznt& 12 1 ‘phones, L.S., etc. Opan circuit jacks.
S0l Clrcul na :

suitable for a wide range of
=3 equipment and apparatus. 112 As J.11, plus leaf to close circuit upon
5 f unplugging.
1) Highest grades of B.S. !

Materials and Finishes are

F used, including strong, T h ;
rustproofed steel brackets, 3. 'i: ; 12, plus third leaf, contacted with plug

springiest Number-5 P.O.
-grade NICKEL SILVER
blades, and pure FINE 314
SILVER contacts. Many y
of these Jacks in
continuous use have given
two decades, or more, of
service. 115
Nuts and Bushes, Electro-
plated hard gold to 0.15
micro-m. approx., can be
supplied if required. 316

As J.16, with circuit-closing leaves.

As J.14, plus circuit-making leaves,

Plug-sleave contacts a leaf as wall as plug-tip.

NEW THREE-POLE SIDE ENTRY

As J.11, plus switching (L.T.), ‘ON' with plug
JACK PLUG 147 *in.!
J.i8 As J.11, plus switching (L.T. etc.), ‘ON
with plug *out.’
J19 As )11, plus switching (L.T. etc.), 5.P.C.O,
List No. J.20 As 1.19, plus closed-circuit contace as J.12.
P.637
Chrome finish
] ‘Ring" As J.12, plus switching (L.T. etc.). ‘'ON*
The third ‘Ring’ contact Y with plug *in.

between the ‘Sleeve’ and ‘Tip’ can
serve as a guard-ring or as a third
pole, or ‘Sleeve’ can carry screening Ja
continuity of 2-pole -i- screen cable.

As 1.12, plus switching (L.T. ete.), ‘ON
with plug *out.’

List No: P.38

I L R R

Sole Available from all Leading Radio Houses

Agents: L A Write, Phone or Call us for Technical Leaflets
PTY.LTD.

608 COLLINS STREET, MELBOURNE, VIC. 3000 34 WOLYA WAY, BALGA, PERTH, W.A_, 6061
64 ALFRED STREET, MILSONS POINT, N.S.W., 2061 L. E. Boughen & Co., 30 Grimes St., Auchenflower, Old., 4066
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FEDERAL COMMENT:

Our

In 1910 the use of v.h.f. and higher
bands for regular communication was
only a dream. In those days a satellite
circling the earth transmitting on
Amateur frequencies and extending
those bands so that they could be used
for international communication was
not even a dream.

In 1970 the Wireless Institute of
Australia will be preparing its case on
behalf of the Australian Amateur Ser-
vice to retain its existing allocations at
frequencies which could not even be
used 60 years ago. We shall also see
the first Australian Amateur satellite
circling the earth. In 1970 Amateurs
will continue to fight their way through
congestion on overcrowded h.f. bands
that have a density of Amateur popu-
lation that would have seemed incred-
ible sixty years ago.

In 1910 the Wireless Institute of
Australia was formed. In sixty years
the primary objectives of the organ-
isation have changed as has the char-
acter of our hobby generally. Whereas
once Radio Amateurs’ interests follow-
ed almost identical lines, today the
ability to be interested in a great diver-
sity of modes, techniques, and frequen-
cies is the characteristic of the hobby.
Amateurs have, of course, always been
interested in experimentation and com-
munication, the former leading to the
latter.

Today the same is true but in many
different ways and on many different
bands. But as our hobby has grown
more sophisticated and diverse, so have
the pressures on Amateurs becoming
increasingly complex and diverse. No
longer can the shorter wave bands be
abandoned to Amateurs as being of no
use to anyone else.

Radio frequency has become one of
the most valuable resources of the
world today. Amateurs must now jus-
tify their retention of their bands in
competition with a multitude of other
users. As the pressures have increased
on Amateur frequency allocations as
the years have passed, so has the im-
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Sixtieth

portance of a strong organisation re-
presenting the Amateur Service, grown.
The organisation started sixty years
ago is today a significant voice in our
country in relation to the question of
frequency allocations—it has to be, as
strong national organisations of Ama-
teurs throughout the world is our only
defence for the very continuation of
our hobby.

This year then, marks the sixtieth
anniversary of the Waireless Institute
of Australia. We can indeed be proud
of the fact that we are the oldest Radio
Society in the World. This year we
shall honour the past and the foresight
of our founders and at the same time
we shall take time to reflect on how
much technology has advanced in those
sixty years. Starting in the March
issue, “Amateur Radio” shall be pub-
lishing a history of the Wireless Insti-
tute of Australia written by former
Federal President, Max Hull.

From the 1st January, Australian
Amateurs have the privilege of using
the alternative prefix “AX” instead of
the prefix “VK”. The Rules of the
Cook Award celebrating the fact that
1970 is also the Cook Bi-Centenary
year, have been circulated to over
seventy societies and publications over-
seas. These Rules are re-printed in this
issue of “Amateur Radio”. Nearly a
quarter of a million commemorative
QSL cards have been printed and dis-
tributed to Amateurs throughout Aus-
tralia. All Divisions will be conducting
functions highlighting the sixtieth
birthday of the Wireless Institute of
Australia. A feature will be the dinner
in Adelaide conducted by the South
Australian Division in conjunction with
the Federal Convention.

Once again, | urge all members to
participate in the activities that are
planned for this year. We have printed
1,000 Certificates for the Cook Award.
It is hoped that you will like the design
which is featured on the front cover of
this issue. Federal Executive would

ljjecir

indeed be happy to find that it has
not printed sufficient Certificates.

But let us above all else, make this
a year for strengthening our own or-
ganisation. The late John Moyle, com-
ing home from the LT.U. Conference
in Geneva in 1959, wrote:

“.. .We must obtain a much greater
sense of Federal responsibility from
the ordinary Amateur and from the
Divisions. ~ At the moment this
sense is at its lowest ebb and has
been for years. Coming straight
from Geneva where our very fut-
ure was being battled for, 1 was
astounded and discouraged to find
that Divisions had voted against
holding a Convention this year. At
the very time when our future and
past organisation is of primary
importance, the Federal Council
was not to meet, apparently be-
cause it couldn’t think of anything
important enough to discuss. We
must find councillors and Divisional
leaders who have much wider vis-
ion than this or our excellent, and
often elaborate, Divisional set-ups
will be of little use if we haven'
the bands to use them. Secondly,
we must evolve a Federal set-up
which will work and will attract
councillors of high standing and
experience who can tackle the job
of improving our own standing and
priority in  the communications
world.” At present the Federal
Council isn’t doinﬂ its job and
Federal Executive has become ex-
hausted trying to cope with an
almost impossible situation. . . .
| do say that unless we are pre-
pared to solve the problem and to
spend money doing it we can't
blame F.AS.C. or anyone else if
they overlook Amateur claims be-
cause we are inadequately organ-

ised to handle them. To my mind
it is an urgent and critical situa-
tion.”

Let us examine ourselves in our

sixtieth year to see whether today,
ten years after John Moyle wrote that,
we can still be subject to the same
criticism. Let us in 1970 seek a vastly
increased membership. Let us do all
in our power to add to the strength
and stability of our organisation which
is, in the last resort, the only real
means of defence that we have.

—MICHAEL J. OWEN, VK3KI,
Federal President, W.LA.

Amateur Radio, January, 1970






circuit of L5 and the 10 pF. capacitor
(C12). The parallel resonant circuit of
L6 and 10 pF. (Cl11) completes the
band-pass filter at the required first
if. frequency. A low impedance tap
nominally 50 ohms unbalanced is pro-
vided in L6 so as an output can be
obtained after the first i.f. This can
be fed to a t.v. set (after matching)
or to another converter if only a single
conversion converter configuration is
required.

L6 and Cl1 make the input circuit
to the second mixer Q3 which has been
designed to have the link Li13 in the
source.

The crystal fundamental frequency
is injected and the correct level into
the second mixer via this link. The
load of the second mixer is the untuned
47K ohm (R18). As the gain of this
configuration drops very fast above 30
Mc. and the crystal fundamental fre-
quency is usually above 40 Mec., the
unwanted frequencies are effectively
filtered out.

Coupling to the if, amplifier (Q4)
is by the 0.002 uF. capacitor C10 to the
gate resistor 100K ohm (R17). The
gain of this stage is very large and it
is recommended that the source by-pass
capacitor C8 be left off (allowing a
small amount of negative feed back)

until it is established that more gain
from the converter is required for good
reception.

The output stage in the signal chain
is via a direct coupled source follower
Q5, providing low impedance, so as co-
axial cable or tunable if. can be ade-
quately matched to the converter.

The crystal oscillator and accompany-
ing frequency multiplier chain requires
some comment in detail, as this is the
stage that most difficulty will be en-
countered.

The crystal oscillator uses a bipolar
transistor (Q6); this enables reliable
and stable operation even with crystals
of low activity. The oscillator is zener
regulated at 9.1 volt from the positive
supply rail by R1 which is 220 ohms,
or 390 ohms should the diode be omit-
ted. Adjustment to exact crystal fre-
quency is possible with L7. The maxi-
mum of frequency shift is about 10 Kec.
at 432 Mc., and any attempt to exceed
this will result in the crystal ceasing
to oscillate reliably.

The crystal fundamental is taken
from the emitter of Q6 via the dividing
network of the 10 pF. (C21) and 100
pF. (C23) capacitors and passed via the
10 pF. (C22) to L12. This coil is tuned
to the crystal fundamental and ensures
that a pure sine wave is transferred

SOUWLE

RF. AMP 3 Mixer 274 MIXER. LF. AMP AT
monl% - Sasesssd +12voLl
[]:.-1«
SHIELD'
L2 ™ a es
s
OUTPUT
L 0047
12 2
INPUT E
0047
Tce

DOUBLER

L

L70P1

7K

DOUBLER or TRIPLER

RFC.
Lo

G i o e el

FIGURE .1, VK3 V.HF GROUP.

3
2N3583/4
113563/

432 MHz CONVERTER.

a7z 1p1.
¢4
5£ L
100pf e
10pt
—_—
®

n1sea fansaes

CIRCULT DIAGRAM

Ci1, C2. C3. C4—1-6 pF. u.h.f. trimmers.

C5, C6, C7—470 'PF u.h.f. feed- throughs

cs, 09—0 0047 ul

C10, C13, C15, C16, C19—0.002

C11, C12, C17, C18, C22, C23, C29 C32—10 pF.
€14—0.047 uF.

C20, C21, C2S, C33—100 p¥F.

Ca4, 031—470 pF.

C26—6.8 pF.

027—33 F.

cso—m ppF
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R1—220 ohm or 390 ohm (see text).
R2, R6, R7. R8. R9, R16, R21—1.2K ohm.
R3, RS, R10, R15—6.8K ohm.

R4, R22—220 ohm.

R11, R12, R14. R20—2.7K ohm.

R13—390 chm.

R17—100K ohm.

R18, R19—4.7K ohm

01.' Q2, Q3. Q4. Q5—TIS8B/2N5245.

Q6. Q7—TT3563, TTa564, or 2N3563, 2N3564.
Q8—TT3563 or 2N3563.

to the link L13 for injection into the
second mixer. The collector load of Q6
is tuned to twice the crystal frequency
(around 90 Mc.), enabling the oscillator
to also act as a doubler. The output of
the oscillator is fed to the base of the
second multiplier stage via a capacitive
matching network of 6.8 pF. (C26) and
the 18 pF. (C30). The output is from
L9 which has been tuned to four times
the crystal frequency (approx. 170-200
Mec.). This makes the second stage also
a frequency doubler.

%-l.— ! i“ —4—-}1”

L J

SIDE_VIEW A

k}i-bl-o— 2"——524

< [ 1%

L3 TN CONNECT TO FEEDTHROUGH..C§
b 3 — |i—.f}‘

| IE:

La W-.CONNECY TO BOARD

SIDE VIEW

I SIDE VIEW

1% TURNS

14 SW.6 TINNED.
(3] TAP:.‘{ TURN

FROM EARTH
L1.L3.L4, MADE FROM 0.01 BRASS SHEET.

F16.2. VH.F. COIL DIMENSIONS.

The last stage normally operates as
a frequency doubler. However, where
an output is required in the broadcast
band in Channel 0 areas, this stage will
be a tripler. The input to Q8 is again
from a capacitive dividing network of
3.3 pF. (C27) and 10 pF. (C33). The
collector load is an r.f. choke and the
injection frequency is transferred via
the 1 pF. (C28) capacitor to the parallel
tuned circuit of L11 and C4. The cor-
rect injection level for the first mixer
is obtained by the two 10 pF. (C29, C17)
capacitors which are in series with the
taps on coils L11 and L4.

A supply voltage of 12 volts at
approx. 30 mA. is required. However,
unlike prevxous projects, the negative
supply rail is not isolated from earth;
this could not be conveniently done
without substantially increasing the
cor:lplexlty of the converter board lay-
out.

The converter is constructed on an
epoxy fibre glass printed circuit board
of 4” x 434” which has had the copper
surfaces gold plated to eleviate prob-
lems associated with skin effects and
soldering. All the fixed -capacitors
below 100 pF. are NPO or NT50 cer-
amic, whilst 100 pF. and above are Hi-K
disc ceramic or mylar. Resistors must
be of small dimension. Ratings up to
} watt are suitable although } watt in
many instances can be used with almost
zero lead length.

Amateur Radio, January, 1970
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THE NATURE OF MATTER

LECTURE NO. 1

cate it is necessary to have a good

understanding of The Nature of
Matter, hence this series of lectures
starts with this subject mainly in the
form of definitions.

IN order to obtain any Radio Certifi-

ELEMENT

The name of a chemically individual
unit of matter. There are 90 elements
found in nature, plus two which can
only exist in nature for a short time.
In addition, there are 11 transuranic
elements which have been created by
man in atomic reactors, atom smashers
and similar devices.

ATOM

The smallest material particle of a
given element, measuring a hundred
millionth of a centimeter in diameter,
1 + 100,000,000, or 1 X 10-8 cm.

Its weight is about 1 x 1022 gramme.

Atoms are made of electrons orbit-
ing around a central nucleus.

COMPOUND

A group of atoms which are chem-
ically linked, e.g. pure water consists
of the two elements hydrogen and
oxygen, mixed in the ratio of two atoms
of hydrogen and one atom of oxygen.

MOLECULE

The smallest amount of a compound
which can exist as such. Any further
division would result in dividing up
into its individual elements. A mole-
cule of pure water is H..O. Further
division would result in obtaining two
atoms of hydrogen and one atom of
oxygen.

ELECTRON

An infinitesimal atomic particle carry-
ing a unit electrical charge (normally
negative), i.e. a negatively charged
particle. The diameter of an electron
is 5 4 10,000,000,000 cm. In an atom,
one or more electrons orbit around a
positively charged nucleus. Electricity
is a flux of electrons. All radio work
is based on the use of electrons and
we will deal, later, more fully with
electrons.

NUCLEUS

This is a condensation of matter at
the core of the atom, it carries a
positive electric charge around which
electrons orbit. Nuclear energy is de-
rived from this core.

PROTON

A “heavy” particle in the nucleus
carrying a positive electrical charge.
There are as many protons in an atom
as there are electrons (for a neutral
atom).

NEUTRON

Another “heavy” particle on the
nucleus. It is electrically neutral and

*6 Adrian Street. Colac, Vic.. 3250.
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* A series of Lectures presented
by C. A. Culllnan, VK3AXU, at
Broadcast Station 3CS for students
studying for a P.M.G. Radio Opera-
tor's Certificate.

It is assumed that the student
has a knowledge of Mathematics
to the Intermediate Certificate level
of the Victorian Education Depart-
ment.

+ . *

is a constituent of atomic nuclii. It is
free neutrons which cause the splitting
or fission of the nuclii in heavy ele-
ments, such as uranium U235. There
are other particles in the nucleus but
these do not concern us to any extent.

ATOMIC NUMBER Z

(Not to be confused with the symbol
Z used in electrical work to represent
the word impedance.)

The atomic number is that given to
each element, in an orderly table, by
its chemical classification. It is equal
to the number of protons or electrons.
It does not take into account neutrons
or other particles in the atom. Hydro-
gen is the lightest element, having 1
proton and 1 electron, hence its atomic
number is 1 Uranium is the heaviest
neutral element with 92 protons and
92 electrons, atomic number 92. The
heaviest of all elements is man-made
and to date is Lawrencium. Discovered
in 1961, its atomic number is 103 and
its chemical symbol is Lw.

Hydrogen (H) Lithium (Li) Sodium (Na)
1 proton 3 protons 11 protons
1 external 2 internal 2 internal

electron. electrons electrons

1 external 8 intermediate

electron. electrons

1 external

electron.

The chemical behaviour of an atom
is determined by the electrons in its
outer shell. It is by changing electrons
in the outer shells that some elements
can mix to become compounds.

However, the so-called rare gases
cannot mix chemically to form com-
pounds as the external shells of their
atoms already possess all possible elec-
trons for that element.

Possesses

External Atomic

Element Electrons Number
Helium (He) 2 2
Neon (Ne) 8 10
Argon (A) 8 18
Krypton (Kr) 18 36
Xenon (X) 18 54
Radon (Rn) 32 86

C. AL CULLINAN: VK3AXU

These gases are chemically inert be-
cause each of their outermost shells has
complete electron-saturation.

Mass Number A.—This is the total
number of protons and neutrons in the
neucleus and is so named as almost the
whole of the weight of an atom is in
the nucleus.

Isotope.—This is the name given to
the varieties of an atom, varieties which
are chemically the same, but physically
are different. An isotope is defined by
the name of the element and a number
consisting of the atomic number and
the mass number.

Let us examine uranium. Any sample
of natural uranium, no matter how
treated chemically cannot be divided
into any other form of uranium, al-
though it can be combined with other
elements to form compounds. However,
by elaborate mechanical or electrical
means it is possible to get three dif-
ferent lots of uranium, each chemically
the same, but having certain physical
differences because the number of
neutrons are different in each lot of
uranium, although the number of pro-
tons are the same.

For example:

U234—atomic number 92 plus 142
neutrons— 234.

U235—atomic number 92 plus 143
neutrons— 235.

U238—atomic number 92 plus 146
neutrons— 238.

Atomic Weight.—The atomic weight
is now taken as the weight of one atom
of any element, compared with the
weight of one atom of carbon which
has been arbitarily given a weight of
12 exactly. The atomic weight is the
weighted mean of all the isotopes being
considered. Atomic weight has no
units, such as grammes, etc. The mass
is checked with a Spectrometer. Num-
bers in brackets indicate that the ele-
ment is unstable and has a constantly
changing nucleus.

Electron Arrangement.—The number
of electrons in each orbit or shell, from
inner to outer,

IONS

In some atoms the electrons in the
outer shells are held loosely and in
certain conditions may become com-
pletely disassociated with the atom.
The atom then becomes an ion, the
process being known as ionisation.

An atom which has lost an electron
in this way is known as a positive ion
as the positive charge in the nucleus
now exceeds the negative charge in the
remaining electrons.

A negative ion is an atom which has
captured one or more electrons, and
as a result the negative charge in the
electrons is greater than the positive
charge in the nucleus. Thus ions can
be considered as an electrical im-
balance in an atom, compared with the
neutral state, and caused by the loss or
gain of one or more electrons.
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So far we have studied matter from
the view-point of a single atom. How-
ever, the smallest amount of any ele-
ment which is familiar to us consists
of millions of atoms, so we must con-
sider now, how these atoms cling to-
gether to make masses of an element,
particularly in the solid state, rather
than in the liquid or gaseous states.

Many years ago, Max von Laue ex-
perimented with x-rays by photograph-
Ing them after they had passed through
a crystal of copper sulphate. He found
that diffraction of the x-rays took place
and that the regularity of crystal shap-
es was due to the arrangement of their
basic atomic units.

Today the x-ray diffraction technique
is widely used in industry; of interest
to us in determining the correct “cuts”
for making quartz crystal plates for use
in the oscillators in transmitters, also
it is used in the manufacture of tran-
sistors.

Atomic Atomic
Number Name Weight
1 Hydrogen H 1.0080
2 Helium He 4.0026
3 Lithium LI 6.939
4 Bergllium Be 9.0122
5 Boron B 10.811
6 Carbon C 12.011
7 Nitrogen N 14.007
8 Oxygen O 15.999
9 Fluorine F 18.998
10 Neon Ne 20.183
11 Sodium Na 22.990
12 Magnesium MG 24.312
13 Aluminium Al 26.982
14 Silicon Sl 28.086
15 Phosphorus P 30.974
16 Sulphur S 32.064
17 Chlorine CL 35.453
18 Argon Ar 39.948
19 Potassium K 39.102
20 Calcium Ca 40.08
21 Scandium Sc 44.956
22 Titanium Ti 47.90
23 Vanadium V 50.942
24 Chromium Cr 51.996
25 Manganese Mn 54.938
26 Iron Fe 55.847
27 Cobalt Co 58.933
28 Nickel Ni 58.71
29 Copper Cu 63.54
30 Zinc ZN 65.37
31 Gallium GA 69.72
32 Germanium Ge 72.59
33 Arsenic AS 74.922
34 Selenium SE 78.96
35 Bromine Br 79.909
36 Kr)épton Kr 83.80
37 Rubidium Rb 85.47
38 Strontium Sr 87.62
39 Yttrium Y 88.905
40 Zirconium Zr 91.22
4 Niobium Nb 92.906
42 Molybdenum Mo 95.94

43 Technetium Tc &99)

44 Ruthenium Ru 01.07
45 Rhodium Rh 102.91
46 Palladium Pd 106.4

47 Silver Ac 107.87
48 Cadmium Cd 112.40
49 Indium In 114.82
50 Tin Sn 118.69
51 Antimony Sh 121.75
52 Tellurium Te 127.60
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BONDING OF ATOMS

But what holds one atom to another?
This is a bonding force of electrical
attraction  between the negatively
charged electrons of one atom and the
total positive charge of another atom.

There are four types of such bonds,
and it is the minute differences between
such bonds that account for the particu-
lar properties of such solid substances.

lonic Bonding.—This type of bonding
exists in the crystals of common salt
because one atom of the sodium loses
one electron to an atom of chlorine
(common salt is sodium chloride), thus
creating ions (charged particles) hav-
ing strong attraction to each other.

Covalent Bonding is the name of the
bond in which one atom shares one or
more of its electrons with another atom.
This bond produces a material of ex-
ceptional hardness. The classic ex-
amples are the diamond and graphite,
which are both pure carbon.

Metallic Bonding is the name given
to the special bonding of metals.

MODERN TABLE OF THE ELEMENTS

Alpha and Beta particles cause in-
tense ionisation in the matter which
they penetrate. Gamma rays also
cause lonisation.

RADIO ACTIVITY

This is the expulsion by a nucleus,
which has an excess of energy, of one
or more particles or of energy in the
form of radiation. There are three
forms: o .

Alpha Activity.—The expulsion of a
group of two protons and two neutrons.
T_hlis is a helium nucleus or alpha par-
ticle.

Beta Activity.—The expulsion of an
electron from the nucleus. The cap-
ture of one of the orbiting electrons
(negative) is the equivalent of the
emission of positive Beta emission.

Gamma Activity.—This is the emis-
sion of ultra short-wave electro-mag-
netic radiation.

All three of these
harmful to human life.

Heat, also, can cause ionisation.

(Continued on Page 14»

emissions are

Electron Arrangement Atomic Atomic Electron Arrangement
(inner to outer orbit) Number Name Weight (inner to outer orbit)
1 53 lodine i 126.90 2-8-18-18-

2 54 Xenon X 131.30 2-8-18-18-8

2-1 55 Caesium Cs 132.91 2-8-18-18-8-1
2-2 56 Barium Ba 137.34 2-8-18-18-8-2
2-3 57 Lanthanum La 138.91 2-8-18-18-9-2
2—4 58 Cerium Ce 140.12 2-8-18-19-9-2
2-5 59 Praseodymium Pr 140.91 2-8-18-21-8-2
2-6 60 Neodymium Nd 144.24 2-8-18-22-8-2
2-7 61 Promethium Pm (147 2-8-18-23-8-2
2-8 62 Samarium Sm 150.35 2-8-18-24-8-2
2-8-1 63 Europium Eu 151.96 2-8-18-25-8-2
2-8-2 64 Gadolinium Gd 157.25 2-8-18-25-9-2
2-8-3 65 Terbium Th 158.92 2-8-18-26-9-2
2-8-4 66 Dysprosium Dy 162.50 2-8-18-28-8-2
2-8-5 67 Holmium Ho 164.93 2-8-18-29-8-2
2-8-6 68 Erbium Er 167.26 2-8-18-30-8-2
2-8-7 69 Thulium Tm 168.93 2-8-18-31-8-2
2-8-8 70 Ytterbium Yb 173.04 2-8-18-32-8-2
2-8-8-1 71 Lutetium Lu 174.97 2-8-18-32-9-2
2-8-8» 72 Hafnium Hf 178.49 2-8-18-32-10-2
2-8-9-2 73 Tantalum Ta 180.95 2-8-18-32-11-2
2-8-10-2 74 Tungsten w 183.85 2-8-18-32-12-2
2-8-11-2 75 Rhenium Re 186.2 2-8-18-32-13-2
2-8-13-1 76 Osmium Os 190.2 2-8-18-32-14-2
2-8-13-2 77 Iridium Ir 192.2 2-8-18-32-15-2
2-8-14-2 78 Platinum Pt 195.09 2-8-18-32-17-1
2-8-15-2 79 Gold Au 196.97 2-8-18-32-18-1
2-8-16-2 80 Mercury HG 200.59 2-8-18-32-18-2
2-8-18-1 81 Thallium Ti 204.37 2-8-18-32-18-3
2-8-18-2 82 Lead Pb 207.19 2-8-18-32-18-4
2-8-18-3 83 Bismuth Bi 208.98 2-8-18-32-18-5
2-8-18-4 84 Polonium Po 210 2-8-18-32-18-6
2-8-18-5 85 Astatine At 210 2-8-18-32-18-7
2-8-18-6 86 Radon Rn 222 2-8-18-32-18-8
2-8-18-7 87 Francium Fr 223 2-8-18-32-18-8-1
2-8-18-8 88 Radium Ra 226 2-8-18-32-18-8-2
2-8-18-8-1 89 Actinium Ac 227 2-8-18-32-18-9-2
2-8-18-8-2 90 Thorium Th 32.04 2-8-18-32-18-10-2
2-8-18-9-2 91 Protactinium Pa §231 2-8-18-32-20-9-2
2-8-18-10-2 92 Uranium U 38.03 2-8-18-32-20-9-2
2-8-18-12-1 93 Neptunium Np 237 2-8-18-32-22-9-2
2-8-18-13-1 9 Plutonium Pu 242 2-8-18-32-24-8-2
2-8-18-13-2 95 Americium Am 243 2-8-18-32-25-8-2
2-8-18-15-1 96 Curium Cm 247 2-8-18-32-25-9-2
2-8-18-16-1 97 Berkelium BK 247 2-8-18-32-27-8-2
2-8-18-18 98 Californium Cf 249 2-8-18-32-28-8-2
2-8-18-18-1 99 Einsteinium Es 254 2-8-18-32-29-8-2
2-8-18-18-2 100 Fernium Fm (253) 2-8-18-32-30-8-2
2-8-18-18-3 101 Mendelevium Md  (256) 2-8-18-32-31-8-2
2-8-18-18-5 102 Nobelium No (254) 2-8-18-32-32-8-2
2-8-18-18-6 103 Lawrencium Lw (257) 2-8-18-32-32-9-2
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COMMONSENSE TRANSISTOR

HE principal characteristics  of
T transistors are many, and they

can be presented as an imposing
array of facts or as a few simple prin-
ciples. Unfortunately for simplification,
transistor behaviour is rather compli-
cated, and oversimplification is charm-
ing but not very useful. In the follow-
ing discussion, [ attempt to present The
Transistor Story in as commonsense
and painless manner as possible, but
there are still many details. If you
want the Good Qil on transistors, you’ll
have to settle in and read it all pat-
iently.

Further details may be found, among
other places, in the “Grandma’s Tests™
series of 1967 issues of “The Austra-
lian E.EJB.”, and in the Transistor
Manuals by R.C.A., G.E., and Motorola.
A particularly lucid t_hou%h elementary
treatment is given in the “Semicon-
ductor” chapter of “Basic Radio Course”
by “Electronics Australia”.

That strange name, “Grandma’s
Tests” arose from author R. S. Madd-
ever’s observation that the best way
to handle transistors is to do it the way
Grandma did with eggs: try them and
see. That is our approach too.

POWER RATING

Like many transistor ratings, this is
a myth. If you try to put 30w. into a
“30w.” transistor, you’ll be sorry, par-
ticularly if that rating assumes an
infinite heat sink (“case 25°C.”). And
then we have the interesting fact that
the same transistor may be rated at
“lOOw.” by the Americans and at “30w."
by everyone else. Ignoring the possi-
bility that Americans do everything
bigger, there are two practical ap-
proaches possible, both bad:

You can simply aim to dissipate at
most, one-half of the maximum rating
(preferably the most pessimistic one),
and hope” for the best. Or you can
apply power gradually in a test system
using the same heat sink (if any), until
the transistor gets hot. A germanium
one should not become more than
“pretty warm,” and silicon should not
boil water.

“Pamp” OF equivalent is the maximum
power a transistor can take just sitting
in “free” air. But the air in those test
labs is a lot cheaper than inside your
congested chassis, and healthy derating
would be prudent.

“pPcask” Or equivalent means that the
power transistor can suffer unless the
case is_kept at some certain tempera-
ture. Often this is specified at 25°C.
(about 77°F.?, but this is absurd, be-
cause the only way you can meet that
is to feed it zero power, or use an
infinite heat sink. Infinite heat sinks
are expensive, and more useful is to
derate at a given number of watts per
degree, as given in the Specifications
(or Specs of similar transistors), aim-

* A considerably amplified version of an article
printed originally in the Bulletin of the Tas-
manian Division, W.LLA., Feb. 1968.

t 32 Waterworks Road. Dynnyrne, Tas., 7005.
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ing for a maximum operating tempera-
ture of 60-90°C. for silicon If you are
brave. For reference: 100°C. boils water

or you.

A bad, though useful rule of thumb
is: use one square inch of heat sink
(e.g. measured on one side of a flat
piece) for every watt to be dissipated,
if the temperature of the transistor (or
diode) is allowed to reach 60°C.
(140°F.) above “ambient temperature”.
“Ambient temperature” is the hottest
temperature your semiconductor will
reach without passing current, and in-
cludes heat from nearby transistors,
transformers, valves, resistors, etc.

A word of caution: very small semi-
conductors, as diodes, do not have much
heat capacity. If you touch them, your
finger will 'draw "out some heat. "The
back of a finger or hand is more sensi-
tive, a lip even more so; but | stopped
that lip-nonsense after a careless em-
brace with an angry diode. Rod Rey-
nolds points out that it is very import-
ant to remove voltage from a semi-
conductor before feeling it; his voice
has the ring of truth, and | suspect the
fruit of a vivid experience.

CURRENT RATING AND
CURRENT GAIN

Equally aprocryphal. If you plan to
use a transistor as a switch, you can
run the maximum “rated” "current
through it if the voltage is low enough.
For ordinary voltages you must keep
the current low enough not to exceed
the power rating: P- = Vb X lc. In
other words you cannot run both
“rated” current and voltage at the
same time.

At _worst, Pc must not exceed the
practical power rating. At best, the
current should not be large enough to
degrade the current gain, p (or hrE).

To a first approximation, p = IdIn,
where L- = collector current, I» = base
current to produce that Ic. As Ic in-
creases from zero, p increases up to a
point, and then as Ic is increased fur-
ther, p goes down—fast. Dont be sur-
prised, therefore, if the transistor you
are runnlnt}; at 1 mA. has enough gain.
The value from the books may be speci-
fied for Ic = 10 mA., or something.
Murphy’s Law requires that if you were
operating at 10 mA., the manufacturer
would have specified the gain at | mA.

The more p varies with collector
current, the less linear is the transistor.
Some transistors, like the Fairchild
2N4250, AY1115 and 2N4354 are ex-
tremely linear over a wide range of
collector currents, but most are not this
good. Poor linearity means high dis-
tortion, and if you want to eliminate
distortion you will have to use nega-
tive feedback, or valves—or FETs.
FETs tend to be considerably more
linear than ordinary (bipolar) transis-
tors.
| must mention here that although p
is usually considered to be “current
gain”, it is only so if the load resist-
ance is below about r,/p (e.g. IK for
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low power transistors). Otherwise p
is somewhat higher than actual current
gain obtained, although I shall continue
to describe p as “current gain” as a
useful approximation. It is interesting
to realise that p bears the same rela-
tionship to transistors as does n for
valves, so the proper name for p is
“current amplification factor”, _%ust_as
that for n is “(voltage) amplification
factor”.

MAXIMUM VOLTAGE RATING

This rating is so confusing that we
can disregard published values alto-
gether. You cannot necessarily depend
on the voltage rating of bought-tran-
sistors. If they are disposals type (often
advertised as “new”), the rating ma
be lower (or higher) than advertised.
If they are commercial types, the rat-
ings are likely to be higher than in the
catalogue, though the increasing popu-
larity “of Improved American ratings
tends to reduce this margin of safety.

In a number of Fairchild and Mul-
lard transistors tested, the voltage rat-
ings were appreciably higher than list-
ed in the specs, sheets. They do this,
presumably on purpose, to give their
transistors” a reputation for reliability,
because the concept of liberal safety
factors for semiconductor ratings is not
yet universally appreciated. It is pos-
sible that the extra ratings allow for
“production spread”, but there does not
seem to be evidence for this in practice
—at least in the degree found.

In any event, you can only depend
on a given rating if you test it yourself,
and when you do that you can get more
performance out of ‘semiconductors—
as discussed in the recent articles on
Computer Transistors (“A.R.,” Aug.,
Sept., Dec., 1969).

ABSOLUTE MAXIMUM
VOLTAGE RATING

Then there is the problem about in-
flexible semiconductors. In general, the
maximum peak voltage actually in your
circuit (including transients) should
never exceed one-half the absolute
maximum voltage rating. This rule
should never be violated.1 But what
is the “absolute maximum rating"? It
is the value beyond which destruction
of the transistor becomes virtually in-
evitable. Stories to the contrary involve
the abovementioned hidden safety fac-
tors, or occasionally marginal eéffects.
Those stories also do not always take
into account the fact that thére are
several different éypes_ of transistor
voltage ratings, as described adequately
in the articles on Computer Transistors
(“A.R.,” Aug., Sept., Dec., 1969).

With large resistance in the base cir-
cuit, the collector breakdown voltage
will be relatively low: Bvem>.  With
small resistance, it will be higher:
BViks. In between it will be BV ecbk,
de endln% on R. This is particularly
relevant for transistors used as Class C

1. Well, hardly ever; see **EEB,” Sept. 1968.
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r.f. amplifiers, where the problem of col-
lector voltage rating may be important.
If the load is reactive and/or the col-
lector is modulated, you need the highest
voltage rating, and the most resistance
you will want in the base circuit is that
of an r.f. choke or base link. If you
use a base-leak resistor, voltage rating
of both collector and base (for prac-
tical l;))urposes) go down, and drive
must be controlled carefully.1

FREQUENCY RATING

Although this subject has been treat-
ed very well by the G.E. “Transistor
Handbook” and Mullard “Reference
Manual of Transistor Circuits,” there
is some room for simplification. In the
following discussion | shall present
commonsense rules of thumb about fre-
g?uency_ ratings, and practical examples.

here is some detail, but it is necessary
to enable you to use transistors more
effectively.

current
gan, B 3
a»

0

IKe 10_ 00 We I
Frequnrtey
Fia. 1— Frequency response.

A: 015, 065. etc. B: 033. 083, etc.
Slope equals 6 db./octave, and 20 db./decade.

Figs. 1 and 2 show the basic mater-
ial of the subject as the books tell it—
here applied to computer board tran-
sistors.  Although the Figures look
complicated, we can get useful results
from them quickly and easily. To do
this we must look at the language of
frequency.

Assume that a given transistor has a
current amplification factor, 0o = 100.
That subscript nought refers to the fact
that the gain is measured at 1 Kc. or
S0.

Assume that it has a power gain,

PG = 35 db. (that's really a power
gain of 3,160, but it sounds more im-
pressive to engineers to say db. = 10
log P,/P.).
'lin‘. L] b
éd 304
B\\PG
204
104
0 . marx

IKe K0 100 1Me 10 100
Fr*qu*ncy

Fig. 2.— Typical alloy diffused type (015, 065, etc.)

In Fig. 1, fee. is the Alpha cut-off
frequency, being the frequency at which
@ f_ct_;rren_t “gain” of common-base
amplifier) is down by 3 db. (i.e. by
30%, because for everything except
ower, now db. = 20 log F, where F
Is the factor comparing before and
after. Here F = cc./cci).

In Figs. 1 and 2, focBis the Beta cut-
off frequency when the common-emit-
ter circuit is used; it is the frequency
at which 0 is 3 db. down. In this in-
stance, the initial 100 has fallen to 70.7.

2. See “EEB.” August and September, 1967,

July 1968.
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In Figs. 1and 2, fr = gain-bandwidth
8roduct, simply the frequency at which

= 1.0, which is more useful than you
think, as we shall see.

In Fig. 2, frax is the frequency at
which PG = 1.0, and theoretically the
maximum frequency of oscillation.

Note that fccu is about the same as
fir (more or less), therefore consider-
ably more gain can be obtained at high
frequencies from the common-base than
the common-emitter configurations.

If the frequency of operation is much
above fcc,:, the ‘gain falls off at the
rate of 6 db. per octave, being merely
an obscure way of saying that gain
halves every time frequency doubles
(also: 20 db. per decade; doesn't that
sound impressive?). When this happens

we get the very useful relationship’
that
fir=0X f
where f > fcc«
and
focB = fr/On

with useful implications; gain can be
traded for bandwidth, focK by selec-
tion of Qii, or by feedback. There are
numerous other trade-offs (i.e. com-
promises) which can be made with
transistors, cranky beasts that they are,
and a knowledge of them can increase
transistor amplifier performance, and
reduce experimenter frustration* con-
siderably. They can also lead to the
design of more stable amplifiers, and
that will be the subject of my next
article in these pages.

_The fir relationship has another prac-
tical conseauence. In the data sheets
you will often see hr,: (0) specified at
a given hlﬂh frequency. If you know
that fir = hK X f, you can obtain the
value for fr immediately by simple
multiplication.  Nice, eh? {Practlcal
example of this below.)

Once we know fT, what can we do
with it? It is a conveniently succinct
measure of transistor frequency cap-
ability: ~maximum  practical ~usable
frequency will ﬁgenerally be not more
than one-half fir for common-emitter,
and the gain is looking pretty sick at
that point, not to mention the greater
tendency toward instabilities which
have to be neutralised and unilateral-
ised (resistive neutralisation). In com-
mon-base, maximum usable frequenc
will be at least fir and likely well
beyond, but the instability problem
becomes acute at the limit, and neu-
tralisation is not as easy.

For high frequency transistors, fn*x
is generally larger than fir, and the
actual amount larger depends on some
complicated matters involving base
resistance and collector capacitance.

For the AF106, for example, fMx =
55 fr, for the AFX11, fAX' = 2 X fir,
while for the 2N917, they are nearly
equal.

The rule of thumb about maximum
practical frequency being some half fr
Is, therefore, a rather loose one, but it
does give you a general guide to start
on.

3. | appreciate that many Amateurs do not like
algebra, but | see no reason to be silly
about it. If you need a valve, you use a
valve and not a relay. If you need a
formula, it saves a page of babytalk.

4. “Efficiency Trade-offs in R.F. Power Ampli-
fiers,” "EEB,M May 1968. And R.C.A. "Sil-
icon Power Circuits Manual,” p. 116.

A practical measure of high frequency
performance of a transistor is its maxi-
mum frequency of oscillation in your
own test oscillator; details have been
described in “Computer Transistors,
Part I1.” in “A.R.” Eec. 1969. The
frequency so obtained may be desig-
nated “f«t” but is r.ot to be confused
with fiA\ The latter is the maximum
frequency you are supposed to be able
to obtain, but it is largely an illusion.

will give you a realistic character-
istic, although it will only be a relative
one, depending on the characteristics
of your equipment.

AN EXAMPLE

Let’s come out of the clouds with
an example. Consider the STC 2SC32
silicon mesa transistor. The data sheet
shows 0 of 2.0 at 100 Me. Using the
handy formula given above,

fir 0 x f,
fir 20 x 100 Me.
= 200 Me.

That looks pretty impressive, but now
let’s use the second formula.

If the transistor has a gain, 0» of 50
at 1 Kc.,
focB = fir -i- 04
= 200 Me. = 50
= 4 Me.

This is the frequency at which the
common-emitter gain  starts to drop
appreciably, and looks a lot less im-
pressive than does 200 Me., doesn't it?
Between that 4 Me. and the 200 Me.,
the current gain is roughly halving
every time the frequency doubles (viz.
“6 db. per octave”); the power gain is
falling at about that rate too, some-
times faster. See Fig. 3.

Fig.). 25C2( Neutralised,Unftaterslised)
CG= 20109B
PG: log Pey/Pyy

304

A PGz830

204
(o)

To operate at 20 metres this impres-
sive-looking transistor will have mod-
erate current gain indeed, and at 5
metres it is nearly useless. There is
only one trouble with this brilliant
argument: it does not conform to the
facts. Let’s look a little deeper.

CURRENT GAIN VS. POWER GAIN

We are accustomed to talk about
voltage gain in valves, so since a com-
mon-emitter circuit looks much like an
ordinary valve circuit, we just make
that into current gain, and all seems
well. But it isn’t. Owing to the low
impedances of the transistor, we must
consider only (or mostly) power gain
for useful purposes. Why? Consider a
typical transmitter using 2SC32s/' They

5. "A Two-Watt Six Metre Transmitter,” K. M.
Kelly. VK7LL. "EEB.” Jan. 1969
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work fine at 50 Me.; power gain of
about 15 db. allows a single 2N3643
(Fairchild) to drive two 2SC32s to
about Iw. output. And yet, from Fig. 3,
current gain is only about 4. The an-
swer lies in some simple relationships,
all derived from Ohm’s Law.

Since P = I'Tt, it would seem reason-
able that power gain = (current gain)2
(resistance gain), but In practice a
Murphy’ factor of 5 must be included
to make it come out right. Thus:

PG = fi2 X 0.2 X ((r,,K riB
approximately)
where resistance gain, RG, = r<» - n>
(or RG = 1 -+ him hiK)," essentially a

measure of the output vs. input re-
sistance of the transistor. Note that PG
here is actual magnitude, not db.
db. = 10 log PG.

POWER GAIN IN A
REAL CIRCUIT

Now if we apply that formula to a
few typical conditions, we obtain data
as_in Table 1

The figures for the typical low power
transistor (from G.E. “Transistor Man-
ual"? are given for comparison, and
would be relevant for a collector cur-
rent of about 1 mA. The effect of

-Internal--------

Uxx = i 9
and f= frex < 3
Here f<kAx = 300 Me., so f = 300 Me.
-h 3 = 100 Me.

This means that our 2SC32 with frax
of some 300 Me. could be used usefully
as a power amthler up to about 100
Me., in spite of the fact that at that
frequency the current gain is only about
2.7 Nice, huh? This is obviously more
useful than fTalthough you can see now
where we got the rough rule of thumb
that maximum practical frequency _of
amplification is J to J of fi—assuming
neutralisation, unilateralisation, excel-
lent geometry, and good fortune.

THE USES OF COMMONSENSE

There is yet another interesting trick
you can perform with f and PG.

I mentioned in a preceding section
that in common-base, the transistor
could be used up to fx and well beyond.
Let’s see how that works. If we re-
adjust our previous formula slightly,

PG = c® X (r<m -F rni)
where as before, rim - rm is resistance
gain.

~With an ordinary low power tran-
sistor, output resistance might be 15

Resist-

Fig. 3 Transistor Output Input ance Power
Point Type Frequency Resistance Resistance Gain 0 Gain
Low Power 1 Ke. 40KQ I.5Kn 27 50 67JK = 49 db.
A 2SC32 10 Me. 90011 75n 12 16 310 = 25 db.
B . 50 Me. 390tl 39Q 10 3.8 32 = 15 db.
C » 200 Me. 100117 ca. 10 10 2 =3 db.
D 300 Me. 0 0 1.0 1= 0 db.
Tabe 1

running 50 mA. through the 2SC32 at
the higher frequency has, as you can
see at Point A, the effect of [owering
resistance and gain appreciably. The

resistance gain, however, stays pretty
constant up to fx = 200 Me., but since
f3 falls at 6 db./octave, power gain falls

steadily with frequency. At 50 Me.
(point B? it is still large enough to run
Doc. Kelly’s transmitter. At fx = 200
Me. (point C), there isn’t much left,
for practical purposes. At fuix = 300
Me. (Eoint D) there is still no current
gain, but now the transistor has turned
into a very leaky sieve, there are dire
phase shifts, resistance gain suddenly
falls to nothing, the transistor is a dead
short, and who cares.

_ This dreadful point is fuax, and is of
interest to engineers, who appear to
have wonderous oscillators which can
oscillate just up to that point, for which
reason is short for “four max”.

Now it so happens that
Imax = f >yPG
and this has a commonsense use in
giving us a springboard to calculate
useful values of power gain.

Thus, if we make a reasonable as-
sumption that the minimum useful PG
= 9.0 (= 95 db.), then

“Fmax”

6. See “The Elusive H Parameter,” C. Kleinert.

WB6BIH, "73.” Dec. 1968. p. 20. Also Hand-
books by G.E. and Mulinrd. Also “Diodes
and Transistors,” G. Fontaine iPhilips Tech.
Library*, chapter on *“Transistor
ers.

aramet-
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megohms, and input resistance 30 ohms,
giving a resistance gain = 15 megohms
4+ 30 ohms = 50,000, which is higher
than 27, isnt it.
Power gain = (0.98?)* X 50,000 =
abou

48,000 = 46.8 db., t the same
as c.e.

But in the 2SC32 medium power
transistor being considered, the low
frequency o> = 0.98 (corresponding
to p = 50). The output resistance is

now 1500 ohms and input resistance
only 45 ohms. This very considerable
decrease compared with low power is
mainly due to the higher collector cur-
rent of this transistor. With really sub-
stantial transistors like the SE3030,
collector and base resistances become
microscopic, and it becomes quite dif-
ficult to draw from or deliver power
to them; thereby hangs a long tale,
which | shall explore in another article.
Now,

Resistance gain =
at 10 Me.

Power d%ain = SE)_.9)° X 33 = 270
= 243 . (see Fig. 3, dotted line,
point E).

The resistance gain falls somewhat,
to about 100 at fT, at which point f<x,
has come down to about 0.75, giving
PG = 175 db. (point F); compare with
3 db. (point CE] in common-emitter. At
this point < begins to fall at 6 db../
octave, and PG about twice that fast,

7. VK7LL reports that some p.a. amplification
is possible at 2 metres with 2SC32.

1500 - 45 = 335

so that at 600 Me. there is a mere 6
db. or so of power gain (point G).
Even so, that is quite a lot better than
the performance of the same transistor
in common-emitter, where at 600 Me.
it has melted into a heap of hot slag.

~ The performance of common-base is
impressive, even if you have to reduce
the frequency a bit to keep it stable.
One can conclude only that common-
emitter is still used so much because
it looks so comfortingly like a valve.
The input impedance of common-base
(analogous to grounded grid) is indeed
low, often less than 10 ohms. Although
this is often mentioned as a problem In
coupling to the driver, modern inter-
stage coupling techniques use varia-
tions of series-resonant circuits (e.g.
L or T networks, and series peaking in-
ductance) to allow power transfer over
very wide ranges of impedances, and
using reasonable values of components.
Detalls about this have appeared in the
R.C.A. “Silicon Power Circuits Manual”
and in the Amateur periodical litera-
ture during the past two years (for ex-

ample, “Designing Interstage Net-
works,” by R. L. Nelson, K6ZGQ, “Ham
Radio,” Oct. 1968, p. 59, except note

errors in_Egns. 3a and 5—I can supply
details—R.L.G.), to which in due course
| Efé@!l add a bit either here or in

]

Although common-base has been
criticised for instability when it has
been pushed too high in frequency,
this is not necessary if you are not
greedy. It is quite sufficient to get the
2SC32 operating efficiently at 2 metres.
This saves money for a given power,
and makes best use of material readily
available; in the same power range is
also the Fairchild 2N3642 or AY6102,
or Motorola 2N3137 (or 2N697 at lower
frequency). With really good overlay
transistors," truly remarkable perform-
ance could be expected from common-
base at healthy frequencies: the R.C.A.
2N3375 or 2N3866; or Mullard BLY34,
2N3553 or 2N3375.

Instability problems can be attacked
as for any other transistorised system:
neutralisation, and a number of non-
conventional garden recipes for taming
transistor power amplifiers*

All remaining commonsense aspects
of frequency response behaviour of
transistors have been discussed in the
prrececjlng articles on Computer Board
ransistors (“A.R.,” Aug., Sept, and
Dec. 1969).

COMMON-BASE: A PRACTICAL
EXAMPLE

The recent literature brings a good
example of the use of common-base to
obtain improved performance from

8. “Selected Overlay Transistors,” “EEB,” Sept.
1967, July and Oct. 1968. Costs versus per-
formance  evaluated, The transistors men-
tioned here give high performance at rela-
tively modest cost.

9. "Transistorised  Transmitter Design. Part
VIl.,” “EEB.” Jan. 1969. R.C.A." "Silicon

Power Circuits Manual.” section “High Fre-

?uency Power Amplifiers”. “Reference List

or Transistor Transmitter Design." “EEB,”

April and May 1968. "Commonsense and In-

stabilities in~ Transistorised Transmitters,”

G.. to appear soon in “Amateur Radio.”

By now you may well have gathered that |

am an avid reader of “ 7. So are some

500 other people. Enquire: Box 177, Sandy

Bay, Tasmania. 7005, Australia.
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transistors, and to break with valve
tradition. In this case, lw. output is
obtained (from 2w. input, 18v.) at 144
Me. from paralleled 2N2218 “Snow-
flake” (T.l.) or “Annular Star” (Motor-
ola) transistors in common-base con-
figuration. These are quite similar to
the 2SC32s mentioned above, having
only a bit higher power rating; most of
the numbers described for the 2SC32
will apply to the 2N2218 (or to the
Motorola 2N2218A with higher voltage
rating).

Thus, Fig. 3 here, shows that the
2N2218 should provide about 19 db. of
power gain in common-base at 2 metres
compared to about 6 db. in common-
emitter. In GW3DFF’ transmitter, the
necessary drive (about 13 mW. to the
final p.a.) is generated by a conven-
tional 2N1613 crystal oscillator, follow-
ed by three wunconventional 2N2218
multiplier stages, all in common-base.
Obviously most of this multiplicity of
drivers is required for the frequencY
multiplication; 13 mW. is not difficult
to obtain from a single transistor oper-
ated at fundamental frequency.

This transmitter is notable for its
good design throughout, including cur-
rent equalisation via separate bypassed
emitter resistances for the paralleled
p.a. transistors, L-coupling networks
throughout (including output) to ob-
tain efficient coupling to the low-Z loads
yet with practical component values,
and zener diodes shunting the modula-
tion transformer to keep maximum
voltage peaks down to the collector
ratings of the final transistors (and
driver, which is also modulated). The
author states that it also works well as
n.b.f.m. simply by using a BA107 vari-
cap diode across the crystal in the
oscillator.

A few comments are in order. The
author states that “Although the power
gain in common-base is less than in
the more usual common-emitter con-
figuration, stability is much improved
and unwanted frequencies from the
crystal oscillator and multiplier stages
are not passed through to the final
power amplifier so easily.” Although
the stability and isolation are certainly
better than common-emitter at this
frequency, the power gain at 2 metres
is not less than that in common-emitter,
as you can see from Fig. 3 here. The
author is confused by the fact that the
gain of common-base would be some-
what less at low frequencies, but this
is certainly not true at 144 Me., as
illustrated by my previous discussion.
At this frequency the common-base
set-up produces excellent results where
common-emitter would give mediocre
performance even if operating under
ideal conditions (neutralised, unilateral-
ised, etc.).

Furthermore, it should be noted that
the specification sheets state values for
fr and focn at modest currents, 10 mA.
for the 2SC32, 20 mA. for the 2N2218.
This will fall considerably at practical
transmitter values of collector current
(e.g. 100 mA.), making the comparison
of common-base vs. common-emitter
performance even more impressive at
high operating frequencies. In addition,

10."A Two Metre Snowflake Transistor Trans-
mitter,” R. J. Barrett, GW3DFF, '‘Radio
Communication,” Feb. 1969. p. 105; “Amateur
Radio,” Nov. 1969, p. 10.
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if a parallel-resonant output tuned
circuit i1s used it will be easier to couple
it to the higher collector impedance of
common-base, althou%h it is still neces-
sary to run the collector to a tap if
adequate Q is to be achieved, since
collector output resistance will still be
less than 1000 ohms at these power
levels, even for common-base.

If, therefore, we must copy valve
circuitry when using transistors, let us
give more attention to the transistor-
equivalent of grounded-grid, to obtain
much better high frequency response
from transistors of modest cost.
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THE NATURE OF MATTER

(Continued from Page 10)

ATMOSPHERE

The complex ges which surrounds the
earth. We call it air.

Biosphere.—This is the thin terres-
trial layer where life exists.

Troposphere.—Air from sea-level to
6-7J miles altitude.

Stratosphere.—Rarified air from 75
miles to about 30 miles altitude.

lonosphere.—This consists of a num-

ber of layers of ionised gas (mainly
hydrogen) extending from about 25
miles to about 250 miles.

By means of lonosphere Sounding

Stations it has been found that the var-
ious layers in the ionosphere have dif-
ferent characteristics which effect the
propagation or radiation of radio waves.
The ionosphere plays a tremendously
important role in broadcasting.

C Layer.—The lowest layer in the
ionosphere is known as the C layer.
It lies just above the stratosphere and
is mainly ozone. Ultra-violet light
from the sun penetrates the ionosphere
to the ozone layer where most of it is
blocked and relatively little gets through
to the earth.

D Layer.—This layer lies above the
C layer at about 30 miles, correspond-
ing very nearly to the upper height of
the ozone layer. Very low frequency
radio waves, 10 KHZ.-550 KHz., are re-
flected from this layer. However, the
attenuation increases very rapidly with
wavelength (i.e. the layer absorbs a
lot of the radio frequency waves) and
this is the reason that transmitters us-
ing these frequencies are of very high

power. Also, this layer is relatively
stable and this combines to allow very
long distance communication to be
maintained by such stations.

Fortunately, radio waves of shorter
wavelength (higher frequency) pene-
trate this layer, and are reflected by
other layers. Some radio waves man-
age to go right through the ionosphere
as though there were windows In it.
These radio waves are used for outer-
space communications, transmissions
via the moon and radio astronomy. In
addition, light from the sun and stars
gets through.

E Layer.—The height of this layer is
about 10 km. It is known as the Ker.-
nelly-Heaviside layer. Fortunately for
us, in medium frequency broadcasting,
this layer reflects all radio waves In
the band 550 to 1600 KHz., and repre-
sents a source of reception of broadcast
programmes over distances of hundreds
of miles at night.

During the daytime the E layer be-
comes very heavily ionised due to the
action of the sun, so that most high
angle broadcast waves are absorbed
and reception is dependant on the
ground wave. After dark a de-ionising
process sets in and a state is soon
reached where the critical number of
ions exists for proper reflection of these
medium waves.

F Layer.—This layer is at about 175
miles above the earth at night time.
At this height the density of the air
is so low that recombinations of ions
and electrons does not take place
quickly as the particles can travel rela-
tively great distances before meeting.

The ionisation decreases after sun-
down and reaches a minimum just
before sunrise. During daytime the F
layer splits into two parts, known as
the FI and F2 layers. The average
virtual heights are 140 and 200 miles.
These layers are highly ionised about
noon, but at sunset they merge into
the single F layer.

The F layer reflects high frequency
radio waves up to about 60 MHz. at
the peak of the 11-year-solar-cycle.

These notes about the ionosphere are
necessarily brief and conclude the
lecture on The Nature of Matter.

>u e | m o m i |9»

Wireless Institute of Australia
Victorian Division

A.O.C.P. CLASS

commences
Theory:
TUESDAY, 17th FEB, 70

Morse:
THURSDAY, 19th FEB., 70

Theory Is held on Tuesday evenings.
and Morse and Regulations on
Thursday evenings, 8 to 10 p.m.

Persons desirous of being enrolled
should communicate with Secretary,
W.I.A., Victorian Division. P.O. Box

36, East Melbourne, Vic., 3002.
(Phone 41-3535, 10 a.m. to 3 p.m.)
+ — -— . —+
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A.R.R.L. INTERNATIONAL DX

COMPETITION

PRECIS OF RULES

Dates: Phone 7th/8th Feb., 7th/8th March.
C.W. 21st/22nd Feb., 21st/22nd March, com-
mencing at 0001 GMT Saturday and finishing
2400 GMT Sunday in each case.

Object: DX stations to contact as

many of
the 48 mainland United States

and Canadian

Call Areas as possible. Repeat contacts are
permitted on additional bands.
Contact Exchange: DX to send RS(T) and

d.c. input power. The W/VE station will trans-
mit RS(T) and his State or Province.

Points: Each complete QSO, each

incomplete QSO, 2 points.

Multiplier: On each band, the 48 states plus
VO and VEl to VE8 (total 57). Final multi-
plier is the sum of multipliers worked on each
band and QSO points times the final multiplier
equals the claimed score.

3 points;

Logs containing dates,
exchanges and points
“A.R.R.L. International DX Competion”, 225
Main Street, Newington, Conn., U.S.A., 06111,
to arrive no later than 27th April, 1970.

times in GMT, band,
to A.R.R.L. marked

B.A.R.T.G. SPRING R.T.T.Y.

CONTEST
When: 0200 GMT, Saturday, 21st March,
until 0200 GMT, Monday. 23rd March, 1970.
The total contest period is 48 hours, but not

more than 36 hours of operation

is permitted.
Times spent in

listening periods count as oper-

ating time. The 12-hour non-operating period
can be taken at any time during the contest,
but off-periods may not be less than two
hours at a time. Times on and off the air
must be summarised on the log and score
sheets.

Binds: 3.5, 7, 14, 21 and 28 MHz. Amateur
bands.

PREDICTION CHARTS FOR JANUARY 1970

Stations may not be contacted more than
once on any one band, but additional contacts
may be made with the same station if a dif-
ferent band is used.

Country Status: A.R.R.L. Countries List,
except KL7. KH6 and VO to be considered as
separate countries.

Messages exchanged will consist of: (al
time GMT. Ib) message number and RST.
Points: lal All two-way r.t.t.y. contacts with

stations within
two points.
ib) All two-way
tions outside
ten points.
<cl All
points

one’s own country will earn

contacts with
country will

sta-
earn

r.tty.
one'sown

stations will receive a bonus of 200
per country worked including their
own. Note: Any one countrymay be counted
again if worked onanother band, but con-

tinents are counted once only.

Scoring: la) Two-way exchange points times
total countries worked.

ib> Total country points
continents worked.

(¢> Add la» and
final score.

Sample score: iai exchange points 1302) mul-
tiplied by countries (10), equal 3,020; (b)
country points <2.0001 multiplied by continents
(3). equal 6,000; ic> iai and ibi added to give
a score of 9.C20.

Logs and Score Sheets:
band and indicate any restperiods. Logs to
contain: band, time GMT. message and RST
numbers sent and received and exchange points
claimed. AIll logs must be received by 25th
May, 1070, to qualify.

times number of

ib> together to obtain your

Use one log for each

Awards: Certificates will be awarded to the
two top scorers in each country. The final
positions in the results table will be valid
for entry in the “World Champion of R.t.ty.”
Championship.

The judges decision will be final and no
correspondence can be entered into in respect
of incorrect or late entries.

Send your contest logsto Ted Double,
G8CDW. B.A.R.T.G. Contest Manager, 33B
Windmill Hill. Enfield, Middlesex, England.

O ecllnicai Caomeiponelence

PLATING OF COILS

Editor “A.R.,:” Dear Sir,

I have read with interest the article
on the plating of coils, written by R. G.
Stone, VK5PB, and can readily appre-
ciate the need (page 13, “A.R.” Nov.
1S69) to produce a mirror finish on the
wire of the coil, since irregularities of
only a few microns represent serious
discontinuity in the “skin” in which the
r.f. current flows.

However, mechanical polishing, i.e.
buffing, can leave a residue of deforma-
tion in the surface of the wire below
the mirror finish so produced and this
would have an undesirable effect on
the conductivity of the skin. This does
not ignore the effect of deformation as
a whole, caused during the winding of
the coil—but of course, the current
flows in the skin, which need not be
further deformed if electrolytic or
chemical polishing be used.

The solutions and methods used to
olish copper are well known and pub-
ished in the book “The Electrolytic and
Chemical Polishing of Metals "in Re-
search and Industry,” Tegart, W. J.
McG., Pergamon Press, London, 1956,
and elsewhere, but anyone interested,
who has no access to this information,
could contact me.

—T. W. Barnes, VK2ABI.

(Prediction Charts by courtesy of lonospheric Prediction Service)
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AUSTRALIAN DX CENTURY CLUB AWARD

OBJECTS

11 This Award was created in order to stim-
ulate interest in working DX in Austraiia
and to give successful applicants some
tangible recognition of their achievements.
This Award, to be known as the “DX Cen-
tury Club” Award, will be issued to any

3.4

35
12

Australian Amateur who satisfies the
following conditions.
13 A certificate of the Award will be issued 3¢

to the applicants who show proof of havin
contacted one hundred countries, and wi
be endorsed as necessary, for contacts made
using only one type of “emission.

REQUIREMENTS

2.1 Verifications are required from one hundred
different countries as shown in the Official
Countries List.

22 The Official Countries List will be pub-
lished annually in "Amateur Radio™ and
will be amended from time to time as

required. Should a country be deleted from
the Countries List at any time, members
and Intending mempbers “will be credited
with such country if the date of contact
was before such deletion.

The commencing date for the Award is
1st January 1946. All contacts made on or
after this date may be included.

OPERATION

3.7
2.3

Credit may only be claimed for contacts
with stations using regularly-assigned Gov-
ernment call signs for the country con-
cerned.

Contacts made with ship or aircraft sta-
tions will not be allowed, but land-mobile
stations may be claimed provided their
specific location at the time of contact is
clearly shown on the vertification.

All stations must be contacted from the
same call area by the applicant (except as
below i, although if the applicant’s call
sign is subsequently changed, contacts will
be allowed under ‘the new call sign pro-
viding the applicant in the same
call area.

If the applicant moves to another call
area, contacts must be made from within
a radius of 150 miles of the previous loca-
tion to qualify for award purposes. If the
distance of the new location from the old
exceeds a radius of 150 miles, a separate
application for a new award must be made
claiming only contacts made from the new
location.

All contacts must be made when operatin
in accordance with the Regulations lai
down in the "Handbook for the Guidance
of Operators of Amateur Wireless Stations"
or its successor.

is still

VERIFICATIONS

31 Contacts must be made in the H.F. Band

(Band 7) which extends from 3 to 30 Me, 41
but such contacts must only be made In
the authorised Amateur Bands in Band 7
3.2 All contacts must be two-way contacts on
the same band. Cross band "contacts will 4.2

not be allowed.

Contacts may be made usin% any author-
ised type of emission for the band con-
cerned.

33

AUSTRALIAN

OBJECTS

11 This Award has been created in order to
stimulate interest in the V.H.F. bands In
Australia, and to give successful applicants
some tangible recognition of their achieve-
ments.

This Award, to be known as the "V.H.F.
Century Club" Award, will be issued to
ane/ Australian  Amateur who satisfies the
following conditions.

Certificates of the Award will be issued
to the applicants who show proof of havin
made one hundred contacts on the V.H.F.
bands, and will be endorsed as necessary,
for contacts made using only one type
of emission.

3.3

3.4
12

35
13

3.6

REQUIREMENTS
21 Contacts must be made in the V.H.F.
Band (Band 81 which extends from 30 to
300 Me.,, but such contacts must only be
made in the authorised Amateur Bands
in Band 8.
In the case of the authorised bands be-
tween 30 and 100 Me., verifications are
required from one hundred different sta-
tions at least seventy of which must be
Australian. The Amateur Bands 50 to 54
Me. and 56 to 60 Me. will be counted as
one band for the purposes of the Award.
23 In the case of the authorised Amateur
Band between 100 to 200 Me., verifications

2.2

37

from one hundred different stations are
required.
24 It 'is possible under these rules for one

applicant to receive two certificates, one
for each of the authorised Amateur Bands
nominated in Rules 2.2 and 2.3.
The commencing date for the Award is
1st June, 1948. "All contacts made on or
after this date may be Included.

OPERATION

3.1 AIl contacts must be two-wag contacts on
the same band, and cross band contacts
will not be allowed.

41

35
42

43

3.2 Contacts ma¥ be made using any author-
ised type of emission for the band con-
cerned.

Amateur Radio, January. 1970

It will be necessary for the applicant to
produce verifications in the form of QSL
cards or other written evidence showing
that two-way contacts have taken place.

Each verification submitted must be ex-
actly as received from the station contacted,
and” altered or forged verifications will be
grounds for disqualification of the appli-
cant.

V.H.F. CENTURY

Fixed stations may contact portable/mobile
stations and vice versa, but portable/
mobile station applicants must make their
contacts from within the same call area.

Applicants, when operating either portable/

obile or fixed, may contact the same
station licensee, but may not include both
contacts for the same type of endorsement.

Applicants may only count one contact for
a station worked as a limited licensee with
a Z call sign who Is subsequently contacted
as a full A.O.C.P. holder.

All stations must be contacted from the
same call area by the applicant (except as
below), although if the applicant’s call
sign is subsequently changed, contacts will
be allowed under ‘the new call sign pro-
viding the applicant is still in the same

call area.
If the applicant moves to another call
area, contacts must be made from within

a radius of 150 miles of the previous loca-
tion to qualify for award purposes. If the
distance of the new location from the old
exceeds a radius of 150 miles, a separate
application for a new award must be made
claiming only contacts made from the new
location.

All contacts must be made when operatin
in accordance with the Regulations lai
down in the "Handbook for the Guidance
of Operators of Amateur Wireless Stations”
or its successor.

VERIFICATIONS

It will be necessary for the applicant to
produce verifications in the form of QSL
cards or other written evidence showing
that two-way contacts have taken place.
Each verification submitted must be exactly
as received from the station contacted, and
altered or forged verifications will be
grounds for disqualification of the appli-
cant.

Each verification submitted must show the
date and time of contact, tyﬂe of emission
and frequency band used, ‘the report and
the location ‘or address of the station at
the time of contact.

43

4.4

Each verification submitted must show the
date and time of contact, tyﬁe of emission
and frequency band used, ‘the report and
the location "or address of the station at
the time of contact.

A check list must accompan
cation setting out the
claimed station in accordance
details required in Rule 4.3.

every appli-
details f?)lr ggch
with the

applications

51

5.2

5.3

5.4

55

AJ:J)Iications for membership shall be
addressed to the Federal Awards Manager,
W.I.A., P.O. Box 67. East Melbourne, Vic.
3(102, accompanied be_/ the verifications an
check list with sufficient postage enclosed
for their return to the applicant, registra-
tion being included if desired.

A nominal charge of 25c, which shall also
be forwarded with the application, will be
made for the issue of the certificate to
successful applicants who are non-membera
of the Wireless Institute of Australia.

Successful aXpIicants will be listed period-
|calli5 in  "Amateur Radio”. Members of
the D.X.C.C. wishing to have their verified
country totals, over and above the one
hundred necessary for membership, listed
will notify these totals to the Federal
Awards Manager.

In all cases of dispute, the decision of
the Federal Awards Manager. and two
officers of the Federal Executive of the
W.LA. in the interpretation and applica-
tion of these Rules shall be final and
binding.

Notwithstanding anything to the contrary
in these Rules, the "Federal Council of the
W.I.A. reserves the right to amend them
when necessary.

CLUB AWARD

4.4

A check list must accompany every a
cation setting out the following details:—

441 Aﬁplicant's name and call sign, and
whether a member of the WILA. or
not.

Band for which application is made,
and whether special endorsement is
involved.

Where applicable, the date of change
of call sign and previous call sign.
Details of each contact as required
by Rule 4.3

The applicant's location at the time
of each contact if portable/mobile
operation is involved.

Any relevant details of any contact
about which some doubt might exist.

appli-

442

443
444

445

4.4.6

APPLICATIONS

51

52

53

5.4

55

AJJJ)Iications for membership shall be
addressed to the Federal Awards Manager,
W.I.A., P.O. Box 67, East Melbourne, Vic.,
3002, accompanied by the verifications and
check list with sufficient postage enclosed
for their return to the applicant, registra-
tion being included if desired.

A nominal charge of 25c, which shall also
be forwarded with the application, will be
made for the issue of ‘the certificate to
successful applicants who are non-members
of the Wireless Institute of Australia.

Successful applicants will be listed period-
ically in "Amateur Radio”. Members of
the V.H.F.C.C. wishing to have their veri-
fied totals, over and above the one hundred
necessary for membership, listed will notify
these totals to the Federal Awards Manager.

In all cases of dispute, the decision of the
Federal Awards Manager and two officer*
of the Federal Executive of the W.LA. Jn
the interpretation and application of th«*«
Rules shall be final and binding.

Notwithstanding anything to the contrary
in these Rules, the Federal Council of the
W.I.A. reserves the right to amend them
when necessary.
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AUSTRALIAN DXC.C. COUNTRIES LIST

Phone | C.W.

A2, ZS9—Botswana
AC1, 2, 5-0—Bhutan
AC3—SIiKKIM oo
ACA—Tibet .o,
AP—East Pakistan
AP—West Pakistan ....
BV—Taiwan ...............
BY—China ................
C2, VK9—Nauru ......
C3, PX—Andorra .....
CE—=CHhile oo
CE9AA-AM, FB8Y, KC4AA-US, LA,
LU-Z, OR4, UA1, VKO, AXO, VP8,
ZL5, ZM5, 8J—Antarctica .............
CEOA—Easter IS....ccoeevviecieeieeene,
CEOX—San Felix
CEOZ—Juan Fernandez .........ccccevveenne
CM, CO—CuUba oo
CN2, 8, 9—Morocco ...
CP—Bolivia ...ccccovvvreeeiiecree,
CR3, 5—Portuguese Guinea ..............
CR4—Cape Verde IS.....ccocoovriiveieinenen
CR5—Principe, Sao Thome
CR6—ANQgola ...
CR7—Mozambique .......cccccceee.
CR8, 10—Portuguese Timor ....
CR9—Macao ......ccccceeevcvveecreeenee.
CT1—Portugal ...
CT2—Azores .......... e ———
CT3—Madeira IS....ccccoovevvicriieiieceeieeeneen,
CX—Uruguay .....cccceveveneneneneseeeeees
DJ, DK, DL, DM—Germany ...............
DU, DX—Philippine IS....ccoeiniiniinnncns
EA—SPaIN oo
EA6—Balearic Is....
EA8—Canary IS.....cccoeiieniiiniiiiinie
EA9—RIio de Oro
EA9—Spanish MOrocco ........cccccecevruenene
EAO—Spanish Guinea ........ccccovvveeeenee
El—Republic of Ireland ...
EL, 5L—Liberia .....c.cccocvrvernnen.
EP—Iran ...,
ET3, 9E, 9F—FEthiopia ....
F—France ....cceeieene.
FB8W—Crozet Is...............
FB8X—Kerguelen IS. .....ccoveiviinirnenn
FB8Z—Amsterdam and St. Paul Is......
[ O O] 11 [or: NSRS
FG7—Guadeloupe ...........
FH8, FB8—Comoro Is
FK8—New Caledonia
FL8—French Somaliland .............
FM7—Martinique .......cceenenee.
F08—Clipperton Is
FO8—French Oceania ........cceceevveevrennnne.
FO8BM—Maria Theresa .......ccceceevevennen.
FP8—St. Pierre and Miquelon .............
FR7—Glorioso Is. (from 25/6/60) .
FR7—Juan de Nova (from 25/6/60)
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Phone

C.W.

FR7—Reunion Is...
FR7—Tromelin ............
FS7—Saint Martin
FW8—Wallis and Futuna Is.......ccceeuue..
FY7—French Guiana and Inini ...
G, GB—England .......cccocooiiieiiiiiees
GC—Guernsey and Dependencies .......
GC—lersey Is
GD—Isle of Man .......ccccoeevvecieieereee,
Gl—Northern Ireland ........ccocooveeiiiiiieceececeeeeee e,
GM—Scotland
GW—Wales ....ccccovevvevverenen.
HA, HG—HUNQAIY ...... e
HB—SWItZerland ........cocooeeeiiieeeceeeecee e
HBO, HE—Liechtenstein ......
HC—Ecuador ........cccevvvevvenen.
HC8—Galapagos Is...... ettt ettt enas
HH—Haiti ..ocovveiieieceeeeeee
Hl—Dominican Republic ......
HK—Columbia .......cccceoeeveeneen.
HKO—Bajo Nuevo .......... et
HKO—Malpelo Is..............
HKO—San Andres and Providencia ....
HL, HM—KOrea ....coocoevvviiieiieiee e
HP—Panama
HR, HQ—HONAUIas ......cccceiiiiieiie s
HS—Thailand .......cccoooviiieeceececeee e
HV—Vatican ........cccccevevrnenne.
HZ, 7Z—Saudi Arabia
L IT—HAlY e
[ Y=Y (o 11 T OO
JA, JH, JR, KA—Japan ...
JD1, KA1, KG6l—Bonin and Volcano Is
JD1, KAL, KGBI—Marcus [IS....cccoviiiiiiriiiiiiieiee e e,
JT—MONQOKA oo
JW, LA/P—Svalbard ........
JX, LA/P—Jan Mayen
N [0 (o F- 1 o [OOSR
K, KN, W, WA, WB ,WN—United States

OF AMEIICA viiviciecieciecee et
KB6—Baker, Howland and American

[d (10 1=T 0 D KT
KCA—NaVvassa IS.....cccociiiiiiicee e
KC6—Eastern Caroling IS.....ccccovveeviieiecceececcecee e
KC6—Western Caroline Is....
KG4—Guantanamo Bay .......
KGB—GUAM ettt
KG6R, S, T—Mariana IS.....c.cccoceiiviiiiiiieiiii e
KH6, WH6—Hawaiian Is
KH6—Kure Is....c.ccccovvvevieennnn.
KJ6—Johnston Is
KL7, WL7—AIlaska ........coceeveivrcrirenee.
KM6—Midway Is.
KP4, WPA—PUErto RICO ...ccccoceeieiiieiee e
KP6—Palmyra Group, Jarvis Is.
KR6, 8—Ryuku Is
KSA—SWaN IS ..ot
KS4B, HKO—Serrana Bank and Ron-

[oF: Lo [0 G 2 | OSSR
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KS6—American Samoa ..o,
KV4, WV4—Virgin IS, ...
KW6—Wake Is.....ccco.....
KX6—Marshall Is. ..
KZ5—Canal Zone ..
LA, LJ—Norway
LU—ATIgenting ...cccovviennicinecneeeereeiene
LX—Luxembourg
LZ—Bulgaria
MP4B—Bahrein ... e,
MP4D, T—Trucial Oman .......eceeevnnne
MP4M, VS90—Sultinate of Muscat and
OMAN s
MP4Q—Qatar ...
OA—Peru ...
OD5—Lebanon
OE—AUSIIA oo
OH, OF—Finland ......ccciiiiviiiiicciieenns
OHO—AIANA IS oo
OK, OL, OM—Czechoslovakia .
ON—Belgium ..o
OX, KG1, XP—Greenland ......ccccceevnee.
OY—Far0e IS i
OZ—Denmark ..ccoeieiviieieeesesee e
PA, PE, PI—Netherlands .
PJ—Netherlands Antilles
PJ—Sint Maarten .......iveviieiiieenns
PY, PQ, PR, PS, PT, PU—Brazil . .
PYO—Fernando de Noronha ...
PYO—St. Peter and St. Paul’s Rocks
PYO—Trinidade and Martim Vaz Is.
PZ1—SUrinam .......cccoeveieveneieseseiese e
SK, SL, SM—Sweden .....eieieieerevnrnene.
SP, 3Z—Poland ..o
ST2—Sudan
SU—Egypt
SV—Crete
SV—D0dECANESE ..occeeereereieeseeeee e
SV—GrEECE .iiviiiiriieiiit sttt
TA—Turkey ..
TF—Iceland ...
TG—Guatemala ..

TI—Co05ta RiICA .cocvveveieiiveecceecee e
TI9—CO0C0S IS ittt
TJ, FE8—Cameroun .....oinneninnns
TL—Central African Republic (from

13/8/60) oot

TN—Congo Republic (from 15/8/60)
TR—Gabon Republic (from 17/8/60)
TT—Chad Republic (from 11/8/60)
TU—Ilvory Coast (from 7/8/60) ...
TY—Dahomey Republic (from 1/8/60)
TZ—Mali Republic (from 20/6/60)
UA, LTV, UW1-6, UNI—European Rus-
sian S.F.S.R.ciicccc
UA, UV, UW9, 0, UZ0—Asiatic R.S.F.SJS.
UAl1—Franz Josef Land
UA2—Kaliningradsk ...
UB5, UT5, UY5—Ukraine ...
UC2—White Russian S.S.R. ...
UD6—Azerbaijan ......
UF6—Georgia ... .
UGBE—ATMENIA oo
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UHB8—TUrkoman ......cccevveveieiniieverieiiennens
UI8—UZDEK oo
UJ8—Tadzhik .
UL7—Kazakh
UM8—Kirghiz ...
U05—Moldavia
UP2—Lithuania ...
UQ2—Latvia ...
UR2—ESstonia ....ccccceeeenne
VE, VO, 3B, 3C—Canada
VK, AX—Australia ......ccocevviivnciniiniienn
VK2, AX2—Lord Howe IS...cccccevvevvernnene.
VK4, AX4—Willis Is....cccenene.
VK9, AX9, ZC3—Christmas Is..
VK9, AX9—Coc0S IS..cccevvrinnne
VK9, AX9—Norfolk Is....cccoevvieniiiiiiienns
VK9, AX9—Papua Territory ...
VK9, AX9—Territory of New Guinea .
VKO0, AX0—Heard Is....
VKO, AX0—Macquarie Is.
VPI—British Honduras ...
VP2A—Antigua, Barbuda ...
VP2D—Dominica
VP2G—Grenada and Dependencies
VP2K—ANQUilla oo
VP2K—St. Kitts, NEeVIS ..cccviiveivcirienninns
VP2L—St. LUCIA oo
VP2M—MONtSerrat .....c.ovvenieniinneninninnns
VP2S—St. Vincent and Dependencies
VP2V—British Virgin IS.....iinnne
VP5—Turks and Caicos IS...cceevevivenennne
VP7—Bahama [S...cccvivviveiiiievieeceiens
VP8—Falkland 1S....cccocooeiieiiiiniieeievieennn
VP8, LU-Z—South Georgia Is....
VP8, LU-Z—South Orkney Is. ...
VP8, LU-Z—South Sandwich Is. ...
VP8, LU-Z, CE9AN-AZ—South Shet-

VP9—Bermuda Is..
VQ1—Zanzibar ...iivieveinenenn
VQ8—Agalega and St. Brandon
VQ8— Mauritius
VQ8—Rodriguez ...
VQ9—Aldabra ...
VQ9—Chagos Is.
VQ9—Desroches
VQ9—Farquahar
VQ9—Seychelles ............
VR1—British Phoenix Is................

VR1—Gilbert, Ellice and Ocean Is...
VR2—Fiji IS i
VR3—Fanning and Christmas IS..........
VR4—So0lomon IS....ccccviivciceiiecee e,
VR5—TONQGa IS, oo
VR6—Pitcairn 1Is .
VS5—BIUNEI i ® e
VS6—HONG KONG oo
VS9A, P, S—Aden and Socotra .
VS9K—Kamaran Is.
VU—India ....ccoevnee.
VU4—Laccadive IS...iiieiiiiieeeeeceieins
VU5—Andaman and Nicobar Is............
XE, XF, 4AA—MEXICO ..ccevevvriereiierrirenrnns




XF4—Revilla Gigedo ......cccoe i
XT—Voltaic Republic (from 6/8/60)
XU—Cambodia .....cccceevveviiiiiieciccie e,
XW8—Laos ............
XZ2—Burma ..............
YA—ATfghanistan
YB, YC, YD, PK, 8F—Indonesia (from
1/5/83) e
YI—Irag oo
YJ, FU8—New Hebrides
YK—SYIa oot
YN, YNO—NIicaragua ......cccoceeererereninnns
YO—Rumania ......cceceeveevvveereennen.
YS, HU—Salvador ....
YU—YUugoslavia .......ccccceeiereinennicieenn
YV, dM—Venezuela ......cccceevvveeiinnnnnne.

ZA—Albania ..........
ZB2—Gibraltar ......... e ———
ZD3—The Gambia ........... e
ZD5, ZS7—Swaziland ..... e
ZD7—St. Helena ............. e ———
ZDB8—ASCENSION IS..ccuiicviicricciieceecece e,
ZD9—Tristan da Cunha & Gough Is.
ZE—Rhodesia .....cccocevevvviiiicieieeee e
ZFl, VP5—Cayman Is
ZK1—Co0K IS...coevvrirriieerennen,

ZK1—Manahiki IS. ....ccccooeviiviiiieeeiienen,
ZK2—NIUE oo
ZL, ZM—New Zealand .......cccccccevvurenneen.
ZL, ZM/A—Auckland and Campbell Is.
ZL, ZM/C—Chatham IS......cccccorvvvreneen.
ZL, ZM/K—Kermadec IS......ccocevvvurerunnnn.
ZMT7—TOKElaUS ...ooovveveeeiecieciecveeee e
ZP—Paraguay ...ccccceeeeeieiierene e
ZS1, 2, 4, 5, 6—South Africa ........cccoe..
ZS2—Prince Edward and Marion Is. ..
ZS3—South-West Africa .......ccoceevevenenne
1IM—Minerva Reefs
IS—Spratly Is................
BA—MONACO ...ooeiiiiciiiecie e
BVB—TUNISIA wevvveecriicteecteeeeeee e
3W8, XV5—Vietnam ........cceeeeuee..
3X, 7G—Republic of Guinea ....
3Y, LA/G—Bouvet IS....ccoccoeviiiciiriieenen,
4S7—Ceylon .................
4U—I.T.U. Headquarters, Geneva .........
AW—YEMEN ..oeieciieeie et
4X, 4Z—Israel
S5A—LIDYA oo
5B4, ZCA—CYPruS ..oocoverriiiriireririeeieeens
5H3, VQ3—Tanzania
5N2, ZD2—Nigeria .....cccceovvereennnne.
5R8, FB8—Malagasy Republic ...............
5T—Mauritania (from 20/6/60) .........
5U7—Niger Republic (from 3/8/60) ...
5V—Togo Republic ..o
BWI1, ZM6—Samoa ......cocccevevevreiiiiieeeieins
5X5, VQ5—Uganda ...... e ——
574, VQ4—Kenya .....cccoeevvenene
601, 2, 6—Somali Republic .......cccceceee.
6W8, FF8—Senegal Rep. (from 20/6/60)
6Y5, VP5—Jamaica ........cccccoevrevirerrcrieennn.
TP8, ZS8—Lesotho ......cccoceeveiciieiieierieeas
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7Q7, ZD6—Malawi ....ccccveeveevevieieieie,
7X, FA—Algeria .......... e

8P, VP6—Barbados .........ccccceeviiiviiiiiiiennne
8Q, VS9IM—Maidive lIs...
8R, VP3—GUYyana ........ccccooriiniinieninnnns
8Z4—Saudi Arabia/lraq Neutral Zone
9Al1, MI—Republic of San Marino ..
9Gl, zD4—Ghana (from 5/3/57) .........
9H1, ZB1—Malta
9J, VQ2—Zambia

IK2—KUWAIL e
9K3, 8Z5—Kuwait/Saudi Arabia Neu-

tral ZOoNe ..oooovvcieeeeieeee e
9L1, ZD1—Sierra Leone ........ccccocevevennnnne

9M2, 4—Western Malaysia (fr. 16/9/63)
9M6, 8—Eastern Malaysia (fr. 16/9/63)
ONI—Nepal ..o
9Q5, 0Q5, 0—Republic of the Congo ...
9U5—Burundi (from 1/7/62) ................
9Vv1, 0, VS1, 9M4—Singapore (prior to

16/9/63 or after 8/8/65 only. From

16/9/63 to 8/8/65 Singapore counts

as IM2—West Malaysia) .......c.c.......
9X5—Rwanda (from 1/7/62) ...............
9Y4, VP4—Trinidad and Tobago .........
*—Blenheim Reef ..o
*—Geyser Reef ..o

*Since there is no a?parent claim by any countr
be shown. Confirmations [
only after 4/5/67 will be accepted for D.X.C.C. credit.

reefs, no prefix wil

DELETED COUNTRIES LIST

C9—Manchuria (prior 16/9/63) ............
CN2—Tangier (prior 1/7/60) ...............
CR8—Damao, Diu (prior 1/1/62) ........
CR8—Goa (prior 1/1/62) ...ccccovvrvrne.
EA9—Ifni (prior 13/5/69) .....ccccvvenne.
ET2—Eritrea (prior 15/11/62) ............
FF8—French West Africa (pr. 7/8/60)
FI8—French Indo China (pr. 21/12/50)
FN—French India (prior 1/11/54) .......
FQ8—French Equ. Africa (pr. 17/8/60)
I1—Trieste (prior 1/4/57) ..ccoooevvvencnnne
15—Italian Somaliland (prior 1/7/60)
JZO—Nether. New Guinea (pr. 1/5/63)
PK1, 2, 3—Java (prior 1/5/63) ............
PK4—Sumatra (prior 1/5/63) .............
PK5—Netherlands Borneo (pr. 1/5/63)
PK6—Celebes & Moluc. Is. (pr. 1/5/63)
UNI—Karelo-Finnish Rep. (pr. 1/7/60)
VO—Newfoundland (prior 1/4/49) ..
VQ6—ABrit. Somaliland (prior 1/7/60)
VS4—Sarawak (prior 16/9/63) ............
VS9H—Kuria Muria Is. (pr. 29/11/67)
ZC5—Brit. North Borneo (pr. 16/9/63)
ZC6—Palestine (prior 2/7/68) ..............
ZD4—Gold Coast, Togold (pr. 6/3/57)
9M2—Malaya (prior 16/9/63) ..............
9S4—Saar (prior 1/4/57) oo
9U5—Ruanda-Urundi (between 1/7/60

and 1/7/62 only) ..o,
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ing screws at the centre of each trough-
line. This size provides a_fine thréad
for tuning with a large diameter that
reduces waobble. A nut is_soldered to
the top_of the chassis usm% a spare
screw. The end of the screw 1o be used
can, be slotted before threading into
position.

Both _half-wave lines of i" o.d. cop-
?er tubing are soldered centrally in the
rough-lines after_ the _tuning” screws
have been fitted. The signal input loop
of 18 gauge wire is soldered to the
connector, threaded through the mount-
ing hole, out through a small clearance
hole in the end plafe, and then soldered
into position after the connector is
tightened.

The mixer diode mount is constructed
from tinplate as shown in Fig. 4 A
small strip 1" x 3/16" is cut almost
through at intervals of 1/16" to form
fingers. The strip_is then bent around
a I drill or similar size to the diode
body. The seam is soldered, then the
basé of this section is soldered to the
capacitor plate C15. Remove all burrs

and tension the fingers to provide a firm
fit on the diode body. .

The capacitor is formed bx/ a thin
layer of teflon, polythene or P.V.C. tai)e
between C15 and “partition 2 (Fig. 4).
The P.K. mounting screws land inside
the ends of the two 1" copper tubes,
LIl and L12. The heads of the screws
are insulated from C15 plate with small
washers.

The diode pin contact may be sal-
vaged from an old bakelite octal wafer
socket or may_ be fashioned from a
small piece of ‘tinplate. Solder a length
of 18 gauge tinned copper wire to the
contact, bend as_shown in Fig. 2 and
solder to partition 2 in the signal
trough-line, It is not advisable to "use
a giood diode while soldering as it
could be damaged by heat. Assemble
the diode mount CI5 and check for
shorts before insertion of the diode.

Construction of the LO chain on the
L section is, straightforward. The holes
in the partitign shields for Q2-Q5 should
be a neat fit. Bend the emitter and
collector leads over at right angles be-

T R T s " 1
________ 1 ] 1000p¢ |
I Signal trough line. 1
g L2 | ' l
1296 ! |
Y ‘I : 12p1 265 MH2.LF. Out.
Le - $12v input x0ma
| I 1 ]
| 1
1

Ji. 0-ima.
Mixer current,

52-8125 MHz. )
Oscillator

o

™ o3

r
I

FIG.1. 1296 MHz. CONVERTER.

C1, C3, CIS, C19— 1000 pF. disc ceramic.

C2, C5— 10 pF. tubular ceramic.

C4, C8. C10. C17. C20—0.5-5 pF. tubular ceramic
trimmers.  (Available at 5c each. Hare and
Forbes Pty. Ltd.. 180 George St., Parramatta,
Sydney, N.S.W., 2150.) i

C6. C7. C9. C11. C12, C16, C23—1000 pF. ceramic
feedthrough.

C13, Cl14—2 BA or 10NF screws with lock washer
and nut.

C15— Diode by-pass capacitor (Fig. 2 and text).

C21— 12 pF. tubular ceramic.

C22—22 pF. tubular ceramic.

D1— IN21, 1IN23 or other suitable v.h.f./s.h.t. mixer
diode.

J1, J2—BNC or Belling Lee sockets.

J3— 2.5 mm. miniature closed circuit phone jack.

L1—12 turns 28 3.w.g. 5/16 Inch diameter slug
tuned former.

L2— 1 turn single strand hook-up wire, cold end
LI (see text).

L3—2 turns single strand hook-up wire, centre L1.
L4—5 turns 16 s.w.g. tinned copper, 7/16 Inch
Inside diameter, winding length A inch.

L5. L7. L9—1 turn single strand hook-up wire.
7/16 inch Inside diameter.

L6—3 turns 16 s.w.g., 7/16 inch inside diameter,
winding length 3/8 Inch.

L8—1¥* turns 16 s.w.g. tinned copper, 7/16 Inch
inside diameter, winding length 3/8 inch.
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L10— 1 inch collector lead of 05 (Fig. 2 and text).

L11, L12—'A inch outside diameter tube, 4/« Inch
long. Fig. 2.

L13— /» Inch length 18 s.w.g. tinned copper wire
(see text).

L14— 7/8 Inch length 18 s.w.g. tinned copper wire
(see text).

L15—7V2 turns 28 s.w.g. enamel, close wound over
cold end L16 (see text).

L16— 17 turns 28 s.w.g. enamel, close wound, 5/16
inch outside diameter former mounted over
17

C17.

L17—60 turns 3S s.w.g. enamel, progressive wind-
ing on 3/16 outside diameter slug tuned
former (see text).

L18— 17 turns 28 s.w.g. enamel, close wound, 5/16
inch outside diameter former mounted over

C20.

L19— 2 turns single strand hook-up wire over cold
end L18.

01. 02. 03. 04. 05— AY1119 (Fairchild).

06— MPF107 (Motorola).

R1—5.1K ‘Aw. carbon.

R2— 22K ’Aw. carbon.

R3— 10K 'Aw. carbon (see text).

R4— 470 ohm ’Aw. carbon.

R5— 33 ohms 'Aw. carbon.

R6— 200 ohms ’Aw. carbon (select value to give
4-5 mA. 06 drain current).

X1—52.8125 Me. third overtone crystal (Pye).

fore insertion, but take care. not to
rotate the leads. If the angle is incor-
rect straighten the lead_and re-bend
in the desired direction. The base lead
is soldered hard up to the transistor
case. This is important as base lead
inductance degrades the performance
of the stage. .
There iS no room to use a heat sink
but this_is not necessary as the manu-
facturer’s data sheet states: “Soldering
temperature not to exceed 300°C. for
more _than ten (10) seconds.” Tin the
chassis first, then “use a hot iron as
quickly as possible. 1 have removed
and replaced one transistor several
times with no_detectable reduction in
performance. Once the multiplier chain

Is operating satisfactorily, solder this
section to the side of the trough-line
and install Q5

. The _i.f. pre-amplifier_is constructed
in a simple box (Fig. 5) and attached
to the top of the converter with four
1" x No. 2 P.K. screws. The lid is a
ress fit. A baseplate attached with
K. screws_completes the constryction
and is desirable to reduce radiation
from the trough-lines.

ADJUSTMENT

LO Chain.—This is most conveniently
adjusted before solderlng to the trough-
line, If a suitable g.d.o. or tdo.” is
available, the individual circuits may
be tuned before wiring up _ the 12v.
supplal line. Connect a multimeter on
the 0-10 mA. range from C7 to the
chassis.. Slowly bring the g.d.o. up to
L4 until a reading of 1-2 mA. is ob-
tained on the meter. Tune the g.d.o.
for maximum indicated current, taking
care not to exceed full scale by moving
the g.d.o. away as required. The cur-
rent “peak indicates the resonant fre-
quency of L4. The trimmer C4 should
now be adjusted so that the resonance
for this stage occurs at 105625 Me.
The turns spacing of L4 may require
adjustment if resonance occurs outside
thé range of C4. Pre-tune the remain-
ing multiplier stages in a similar
manner. .

This method of adjustment has sev-
eral advantages. Firstly by monitoring
the collector current of Q2 this ensures
the ratings of the transistor will not
be exceeded, especially when using a
valve g.d.o. with hl?h output. Secondly
as the application of power to the tran-
sistor changes resonance, this may be
allowed for by running the collector
current at the ‘approximate_value to be
used in the circuit. Thirdly, many
g.d.os, particularly on the _higher
ranges, exhibit a ‘very poor dip, “but
this" method is extremely sensitive and
not subject to false dips.

Connéct C6 to the 12v. supply and
C7 via a 0-10 mA. meter to the supply.
Adjust the crystal oscillator tuning for
maximum cdrrent indication which
should be about 4 mA. The feedback
coupling L2 should be as loose as pos-
sible consistent with reliable oscillator
starting. If the couplmctg is too tight
the oscillator may revert To fundamental
operation or even free run. .

It is unlikely that a receiver coverin
this range_ will be available to chec
these conditions. This can be overcome
with the use of the normal Amateur-
band receiver and a cheap signal gen-
erator. The signal generator, which
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should be set to about O.lv. output, is
fed into the simple diode mixer, Fig. 7.
A one-turn link on the end of a length
of co-ax. is used to couple in the oscil-
lator. The output of the mixer is fed
to a receiver tuned for example to 14.0
Me. Any frequency clear of stray pick-
up may be used. For this reason, it is
desirable to construct the mixer in a
small screened box and use good co-ax.
cable. Almost any diode will work but
a (greater sensitivity will be obtained
using a detector diode or a high speed
computer diode.

The difference from say the third
overtone frequency 52.8125°— 14.0 Me.
is 38.8125 Me. Some signal generators
may not operate above 30 Me., in which
case the second harmonic of 19.406 Me.
may be used. When the signal genera-
tor is tuned to the correct frequency, a
strong beat should be heard in the
receiver with the b.f.o. on and carefully
check for any spurious oscillations for
at least £1 Me. If there is doubt that
a beat is being produced by the crystal
oscillator, this maY be confirmed by
detuning L1 slightly, or alternatively,
sufficient frequency shift usually occurs
if the hand Is brought close to LI. If
the spurious oscillations are found, it
may be necessary to lower the value
of H3 and also re-check the coupling of
L2. This must be as loose as possible,
consistent with reliable starting when
LI is tuned slightly to the “slow” side
of the peak. ) )

When the oscillator is operating cor-
rectly there should be no output on the
fundamental frequency of 17.604 Me.
Check this by tuning the generator to
3.604 or 31.604 Me. and searching for a
beat. The latter frequency is the more
desirable as there is less chance of be-
ing confused with_a harmonic from the
signal generator. This method may also
be used in reverse to check the cali-
bration of a signal generator at several
points with known crystal oscillators.

When the oscillator is operating sat-
isfactorily, adjust L3 coupling until Q2
collector current is 4-5 mA. L2 and
L3 should now be waxed into position
to prevent any movement. Connect the
0-10 mA. meter from C9 to the 12v.
supply and tune C4 for maximum Q3
collector current. It may be necessar
to adjust the turns of L4 for the pea
to occur near the centre of the range
of C4. Adjust L5 coupling to produce
6-7 mA. Q3 collector current. Proceed
with the adjustment of L8 and L9, in a
similar manner to give approximately
7 mA. collector current in Q4. It is
unlikely there is sufficient range in C8
or CIO to tune to the wrong harmonic.

The oscillator section should now be
soldered to the trough-line portion of
the converter. Mount Q5 with the col-
lector lead as shown in Fig. 2. The
overall length of the lead to the top of
the feedthrough caﬁ)acitor should  be
about one inch. Ap power and peak
CIO for maximum 8 collector current.
Adjust link L9 for 25 to 3 mA. Q5
collector current, re-checking CIO tun-
ing. Mount the i.f. pre-amplifier unit
and connect. Tune the LO cavity screw
for maximum mixer diode current,
which should be 05 to 1 mA. If the
tuning of the early LO stages is check-
ed, the tuning may appear very, very
broad, being due to saturation in the
multipliers. It is safer to check each
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individual stage collector current except
that L8 and C13 may be tuned for
maximum mixer current.

If there is doubt about the operating
frequencies of L8 and LII, these may
be checked with Lecher lines by observ-
ing a dip in oscillator current when
the lines are link coupled to the appro-
priate collector tuned circuit. Their use
I1s described in most Handbooks. How-
ever, if the trough-line peak occurs
with a gap of about 1/16 inch for C13,
then all multipliers are probably oper-
ating correctly. This completes the LO
chain adjustment.

I.F. Pre-Amplifier.—Apply power and
if necessary adjust the value of R6 to
give 4 to 5 mA. drain current. Connect
the output of the pre-amplifier to the
receiver tuned to the nominal frequency
of 28,5 Me. Normally the stage will
oscillate over a considerable portion of
L17°s range. Adjust L17 until the
oscillation ceases and tune to the centre
of the “stable area”.

Peak L16 and L18 for maximum noise
in the receiver and re-check L17 again.
It may help to link couple in an ex-
ternal signal to peak input and output
circuits. Due to large variation in FETs
it may be necessary to add or remove
turns from L17. Final adjustments
should be made for best noise figure.

Mixer.—As very few will have access
to a good noise generator, a weak 1296
Me. signal is necessary to optimise the
mixer. The harmonic of a 144 or 432
Me. transmitter will suffice. It is nec-
essary to provide a resistive termina-
tion for the converter by construction
of a simple unit shown in Fig. 8. Mount
two connectors on a “U” shape bracket.
Connect either 75 or 50 ohm resistors,
depending on the co-ax. to be used,
with the shortest possible leads. Only
carbon composition type resistors should
be used as the spiral track type become
very reactive above about 30 Me. Re-
duce the 432 Me. transmitter power
output to about 1 watt and connect to
the load resistor RI.

Providing a suitable mixer diode
such as the 1N21, 1N23, etc., is used, it
should now be possible to detect a har-
monic from a 432 Me. transmitter con-
nected via the terminating unit. The
type number of most s.h.f. mixer diodes
is followed by a letter, e.g. IN23F. The
higher the letter, the lower the noise
figure, and also the higher the price.
As usual, a compromise is required
unless one is obtainable free!

F—1%
=
kuy

The noise figure is best optimised
with a signal close to the noise level.
Judgment by ear is uncertain so should
be determined by measurement. Con-
nect a low range a.c. voltmeter or
v.tv.m. across the receiver output. It
may be necessary to couple directly
across the output transformer via a
capacitor in order to obtain sufficient
noise level to give a reading on the
voltmeter of say 0.5 volt. It is not nec-
essary to remove the a.g.c. if the signal
is kept very low.

Apply the signal to the converter and
tune for maximum indication on the
meter. If this exceeds more than about
lv. it will be necessary to either reduce
transmitter power output or decrease
the coupling between RI and R2 on
the terminating unit. If the signal level
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is much higher, it is difficult to detect
the small changes which indicate if
one is proceeding in the right direction.

The adjustments may now proceed.
Tune the receiver a few Kkilocycles off
the signal and if necessary adjust the
receiver gain control to give the refer-
ence 0.5v. noise level reading. Re-tune
to the signal and note the signal level.
Make an adjustment and note the dif-
ference between noise and signal level.
As some adjustments affect the overall
gain it will be necessary to make small
adjustments to the receiver gain control
for 0.5v. reference noise level before
noting the signal level. We are looking
for an increase in signal over noise.
When this exceeds a 2:1 ratio then re-
duce the signal level slightly and con-
tinue. This may sound tedious, but can
be performed quite rapidly with prac-
tice.

The mixer trough-line may be init-
ially peaked by tuning until a dip is
noted in diode current, then screwing
C14 out slightly so tuning this circuit
higher in frequency.

The adjustments controlling the noise
figure are:—

(1) Signal Trough: Normally

for maximum signal.

(2) Mixer Current: Alter injection in
small increments of say 50 pA. to
find the optimum level which is
normally 0.2 to 08 mA., but will
depend on the actual diode. The
injection level may be conven-
iently controlled initially by de-
tuning CIO. Once the optimum
level is found, the coupling of
L9 may be adjusted to give this
value with L8 peaked.

(3) Diode Coupling: The area enclos-
ed by the link should be close to
that shown in Fig. 2. Try alter-
ing the area by lengthening and
shortening the lead in say 1/8
inch steps. Once again this will
depend on the diode.

(4) Input Coupling: The area of the
link controls the matching and
should be close to that shown.

(5) I.F. Pre-amp.: The adjustment of
L17 is critical for best n.f. and
also the input coupling L15. Ad-
just L17 in small steps, re-peak
C17 and C20 and check S/N. The
number of turns on the coupling
L15 should be varied also.

After optmising these adjustments as
described, | was able to measure the
n.f. on a commercial noise generator.
It was found to be 9.8 db. which appears
from literature available to be about as
good as can be expected with a simple
mixer using this type of diode.

POWER FEED

It will be noticed that the bottom of
L19 is shown connected to the 12v. line.
This proved to be a simple but effec-
tive expedient to feed power to the
converter via the co-ax. I.f. cable, thus
allowing the converter to be mounted
close to the antenna. | use a modified
BC454 Command receiver similar to
that described in June 1968 “A.R.,” but
converted to 28-30 Me. with link coup-
ling to the input of the r.f. stage. The
bottom end of this link is returned to
12v. supply line in the receiver. No
degradation of overall noise figure or
gain resulted, and also eliminates the

(Continued on Page 271
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Wireless

Institute of Australia offers to

Overseas and Australian Stations the...

COOK BI-CENTENARY AWARD

To mark the occasion of the 200th
anniversary of the discovery of the
eastern coast of Australia by Captain
Cook in the year 1770, the Wireless
Institute of Awustralia is issuing a
Special Award to be known as the
“Cook Bi-Centenary Award”. It will
be available free to any licensed Radio
Amateur throughout the world who,
during 1970, makes two-way radio
contact with the required number of
Australian Amateur Stations as set out
below.

1970 is also the 60th anniversary of
the founding of the Wireless Institute
of Australia, the Australian Amateur
body which has served the interests of
Radio Amateurs since 1910 and is the
world’s oldest Radio Society.

Eecause of the special significance of
the year 1970, a new prefix will be
available for use by Awustralian Ama-
teurs between 1st January and 31st
December, 1970. At the option of the
station operator during this period, the
VK prefix may be replaced by the
special AX prefix.

AWARD RULES

Operation.—Only Australian Amateur
Stations using the special AX prefix
may be worked for the purposes of this
award. Contacts may be made on any
band or mode available to Australian
Amateur stations. Cross-band opera-
tion will not be permitted. No contacts
made with ship or aircraft stations in
Australian Territories will be eligible,
but land mobile or portable stations
may be contacted provided the location
of the station worked, at the time of
the contact is clearly indicated. Opera-
tors at all times must operate within
the terms of their station licence. All
contacts must be made during the
period 1st January to 31st December,
1970, inclusive. Contestants may work
each station once only during this per-
iod for the purposes of this award.

Requirements

Overseas Applicants. — Stations out-
side Australian Territory must contact
50 different Australian Amateur Sta-
tions using the AX prefix during the
abovementioned period.

AX Applicants.—Stations within Aus-
tralia must contact 100 different Aus-
tralian Amateur stations using the AX
prefix, working the required number
of stations in each Call Area as per the
list below, during the specified period:

AX1 (VK1) 3

AX2 (VK2) 30
AX3 (VK3) 30

AX4 (VK4) 11
AX5 (VK5) 11
AX6 EVKeg 6
AX7 (VK7) 4

AX8 (VK8) 1
AX9 (VK9) 3
AX0 (VKO) 1

Total 100 Stations

Amateur Radio, January, 1970

Applications.—Stations applying for
the Award are not to forward QSL
cards, but instead should submit a list
of the stations worked (in order of
Call Signs by Call Areas) plus the
following details of each contact: Date,
time (GMT), band, mode, report. This
list, certified by two other licensed
Amateurs plus a statement to the effect
that they have sighted the log entries
of the applicant, should be sent to:

Awards Manager, W.l.A.
P.O. Box 67,

East Melbourne, Vic., 3002,
Australia.

Applications should be clearly mark-
ed “Cook Award” on the back of the
envelope containing the check list plus
the full postal address to which the
award is to be sent. AIll applications
are to be received at the above address
no later than 31st December, 1971, as
no further entries will be accepted after
this date.

Certificates will be forwarded free
of charge by surface mail. However,
if airmail return is required, eight IRC
coupons must be included to cover the
extra cost involved.

VK3 NATIONAL PARKS
AWARD

The Victorian Division of the W.LA.
offers an attractive certificate for work-
ing from or to 15 of the 22 National
Parks in Victoria. It is a very pleasant
and rewarding experience to operate
from the various Parks and this is an
appropriate time of the year to visit
them since many operators are on holi-
days, and plenty of QSOs are to be had.

Awards are open to all VK and over-
seas Amateurs, and any operator who
works 15 or more different Parks may
Iapply for the award. There is no time
imit.

Worked from Certificates have been
issued to:

No. 1—H. L. Hepburn, VK3AFQ

. 2—J. P. Downie, VK3APD

» 3—H. G. Hodge, VK3HE

. 4—R. E. Jordon, VK3AK]J

» 5—H. L. Hepburn, VK3AFQ.

Worked to
isseud to:

No. 1—L. Jackson, VK3XM

» 2—A. Chandler, VK3LC

» 3—K. Roget, VK3YQ

., 4—1 Stafford, VK3XB

.. 5—M. Stafford, VK3KS

, 6—E. Manifold, VK3EM

. T1—H. L. Hepburn, VK3AFQ

. 8—J. O. Bail, VK3ABA

Certificates have been

+o -—

AUSTRALIS OSCAR 5
LAUNCH DUE ON
oth JANUARY

In a letter to the Radio Amateur
Satellite Corporation (AMSAT),
the United States National Aero-
nautics and Space Administration
(NASA) has agreed to launch the
Australis Oscar 5 Amateur Radio
Satellite as the secondary pay-
lead on the TIROS-M weather
satellite launch. TIROS-M and
AO-5 will be launched by a two-
stage Delta rocket from the West-
ern Test Range, California. The
launch is currently scheduled for
1116 GMT £10 minutes, on 9th
January, 1970.

If all goes well, AO-5 will be
ejected from the Delta about one
hour after launch and will be in

range of south-east Australia
about two hours after launch.
Western Australia should first

hear the satellite about four hours
after launch.

Details of when the satellite
can be heard in each State may
be obtained from the State Oscar
co-ordinators (whose names ap-
pear on page 7 of October, 1969,
“A.R.”), and, as the launch date
draws near, from the Divisional
broadcasts.

Amateurs and S.w.l’s intending
to track the satellite should con-
tact their state co-ordinators now,
in order to obtain telemetry re-
porting forms.

If the AO-5 satellite goes into
orbit as planned, it will be the
fifth Amateur Radio Satellite put
into space. Oscars 1-4 were built
by Radio Amateurs in California.
Australis Oscar 5 was built in
Australia and is, therefore, the
first foreign-built Amateur Radio
Satellite to be launched by the
United States. It is, incidentally,
only the second satellite built In
Australia. The first, WRESAT,
was launched from Woomera in
December 1967.

432 Me. CONVERTER

(Continued from Page 8)

single conversion is shown in Fig. 1 less
those components isolated by the dotted
boxes.

As a service only to those Amateurs
purchasing either kit, we have arranged

to supply crystals suitable for this
converter. These can be obtained by
including a remittance for $5.80 to-

gether with the required crystal fre-
quency when placing your order.

Inquiries should be addressed to:

432 Converter,

W.ILLA. Victorian Division,
P.O. Box 36,

East Melbourne, Vic., 3002.
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FOR THE MOBILE*
OPERATORS

Being a shipboard operator, | have
long been dependant upon accumula-
tors, and as everyone knows the charge/
discharge cycle of lead acid cells is
as depicted in Fig.

full charac
2V - 1Amp rate

battery

drschar<

1234567 69 10
Time (in hours)

Fig. 1.

From this it can be seen that, except
at time of full charge or discharge,
the potential difference between the
terminals of a lead acid cell remains
constant under loads within the cap-
acity of the cell (I0amp./hours, etc.).

It follows, therefore, that accurate
voltmeter readings will indicate bat-
tery condition.

In the case of a 12 volt battery, this
means that when the meter reads 10.8
volts the cells are fully discharged.
And, when under charge, the voltmeter
reads 13.2 volts, the cells have reached
full charge.

A
Non expanded scale
moter 1SV

B
Expanded
Kale mtt«r

Fig. 2.

_ These small changes from the work-
ing voltage are not easily discerned on
a 15v. or 20v. scale meter. However
theY can easily be seen on an expanded
scale voltmeter (see Fig. 2).

This is_easily achieved with a 1 mA.
meter (I p.v.), a 4K resistor and
E_ Musl)l)ard zener diode BZY88/C10 (see

ig. 3).

LK 1mA

oV
Zener

o 12V
Fig. 3.

The meter will read 12 volts at the
centre of the scale as at B in Fig. 2
and the condition of the battery can
be immediately seen.

—Sqgdn. Ldr. K. McCarthy. VK9AR, M.Y.

" P.0. 'Box 99A, Port

“"Pandemonium™”.
Moresby. T.P.N.G.

* Incidentally, the word is mobile NOT
mobeel—unless, of course, you’re a
versateel type driving a meel a min-
ute projected.
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RULES FOR GANDHI CENTENARY
WRI AWARD 1969-70

To acquire this award (tWorked Republic _of
India during Gandhi Centenary year 1969-70)
any Amateur station, single operator, located
in"any LAR.U. refglon/coungry has to score
at least 50 points for operation between 26th
January. 1050, and 30th September, 1970—out
of which at least one contact must have been
made with VU2 or VU0 station during the
period 1st Oct. 1969 to 30th Sept. 1970.

Scoring may be

detailed below:

(a) Contacts with different VU2 stations be-
tween 26th Jan. 1950 and 30th Sept 1969
count one point per contact.

(b) Contacts with different WVUO
(other than those in "a” above)
ten points per contact.

(cl Contacts with different
(other than those in "a" and "b” above
between the period 1st Oct. 1969 to 30t
Sept. 1970 count four points per contact.

Example: Station VU2CZ and VUOCZ are
considered as same station.

obtained by any method

stations
count

VU2 stations

Contacts

may be made in _any mode, any
authorised

frequency and _within the limits,
rules and regulations Eres_crlbed in the country
of operation of the Radio Amateur.

Agplications for the Award with fees of 10
I.R.C’s or Rs. 4/- Indian, must be mailed not
later than 31st December. 1970, to the A.R.S.I.,
P.O. Box 534, New Delhi-1, India, along with
proof of contact as stated below:

la) By QSL cards, and/or

(b) By log extract certified by any member
societ%/ of the LARR.U. “(or "lts direct
branches/divisions) and/or

ici By certificate of verification of
cards by the member-society of the
ILA.R.U. “(or its direct branches/divisions).

. The decisions of the Council of the A.R.S.I.
in issuing the Awards shall be final and
binding on the applicant. This Award rules
?o not alter the rules of the WRI Award In
orce.

DIPLOME ALBERT SCHWEITZER

The French section from Department 68, in
co-operation with stations TR8 of Gabon, issues
the D.A.S. Award to all foreign Amateurs and
.w.l. who submit proof of communication as
follows:

Contacts may be made over any period
starting from 15t October. 1969, usmg all modes,
h.f, from 35 to 297 MHz. 30 QSLs are_re-
quired. 2 QSLs from Department 68, 2 QSLs
from TR8. 26 QSLs from stations in the fol-

lowing cities: CE3 Santiago, CXI| Montevideo,
DL7 “Berlin, EA4 Madrid, G London, HBY9
Bern, HK3 Bogota, Il Rome, JA1 Tokyo, KH6

Honolulu, KL7 Cordova, LA5 Oslo, LU Buenos

Aires, OEl1 Vienna, OH_Helsinki, ON Brus-
selles, OZ Copenhagen, PAO Amsterdam, PY2
Brasilia, SM5 Stockholm, SP Varsovie, UA

Moscow, VE3 Ottawa. VK1 Canberra, W/K3
Washington. XE1 Mexico City. YU Belgrade,
YV5 Caracas, ZL2 Wellington. “ZS1 Cape Town.

Applications to be made in the form of log
extracts signed by two Amateurs. QSL cards

to be in hand. ost five IRCs plus your QSL
'c:ard blank to A.R.S., F9KJ. 68 Flaxlanden,
rance.

THE RARE ONES OF NEW
ORLEANS CERTIFICATE

The Rare Ones of New Orleans, a group of
Amateur Radio operators in the New Orleans
area, are dedicated to promote friendship on
the Amateur bands. A beautiful certificate is
offered to all Amateurs who:

1— Contacts each of the eight "Critters”.

2— Sends a QSL to each one you contact
confirming the QSO.

3— Sends a log extract showing dates, times,
etc., to the ‘group requesting the certifi-
cate.

All QSL cards, log extracts, correspondence,
etc., should be addressed to The _Rare Ones.
P.O. Box 29265. New Orleans. La.. 70129. U.S.A.

¥

AUSTRALIAN
RADIO
AMATEUR

CALL BOOK

1969-70 EDITION

NOW AVAILABLE

Get your copy now from your

Division or wusual Supplier

Price 75c

TO' SAFETY

TECHNICAL ARTICLES

Readers are requested to
submit articles for publication
in “A.R.,” in particular con-
structional articles, photo-
graphs of stations and gear,
together with articles suitable
for beginners, are required.

Manuscripts should preferably f

be typewritten but if handwritten
Blease_ double space the writin
trff_;\fwmgs will be done by “AR.
staff.

Photographs will be returned if
the sender’s name and address is
shown on the back of each photo-
graph submitted.

Please address all articles to the

EDITOR "AH.."
P.O. BOX 36,

EAST MELBOURNE,
VICTORIA, 3002.
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Sub-Editor: DON GRANTLEY
P.O. Box 222. Penrith, N.S.W., 2750
(All times In GMT)

This month has been an average one for DX
in this country, with some rather exceptional
openings here and there. Ten metres has been
doing some odd things such as being open to
Europe as late as midnight local time In the
Eastern States, fifteen has been average, twenty
has had some good openings, particularly
around 1900z when we have had some fine
loggings from the Middle East and Central
European areas. There is quite a lot of DX
on forty and eighty metres, particularly in the
c.w. segment, whilst the noise level has been
mostly too high for any sustained activity on
top band. | do note, however, that the first
VK6 to W contact was held on Sept. 29, when
VKGNK worked W5RTQ

By the time this goes to press, we will be
using the alternative prefix AX, issued for use
at the discretion of the call-holder. Prefix
hunting has become the latest form of rat-race
now that most of the big time DX men have
heard and worked all there is to work, and
the use of a new prefix anywhere is good for
a dogpile. The New Zealand boys report that
they were rushed when the ZM prefix became
operative over there, and it can be assumed
that our DX boys plus the overworked QSL
bureau managers will have a hectic New Year.

One short note here for the S.w.I's. It is
very pleasing to hear on the grapevine that
there has been a very good line-up of entrants
in the 19689 VK/ZL Contest by the VK S.w.l's.
The scores when Jock ZM2GX gets them all
sorted out will be more than interesting, for
| understand that several entries will go well
into the five-figure bracket.

Recent publicity in a national electronics
magazine in reference to goings on on the
bands has not been of any help to our Ama-
teur fraternity or the W.I.LA. as a whole.
Unfortunately publicity of this nature reflects
on all Amateurs, regardless of whether or not
they are involved, or whether the “goings on”
are on the DX bands or not. The public, how-
ever. are no respectors of persons and on read-
ing material of this nature, naturally point the
finger at all of us, S.w.l. and Amateur alike.
The editor concerned is quite entitled to write
what he did. and were | in his position |
would have done the same, fact remains that
it should not have been necessary to draw
attention to “licensed larrikins” as the afore-
mentioned writer refers to them. To use an-
other of his expressions, the boat should have
been rocked long ago, before this state of
affairs developed. We must face it, there is an
element in Amateur Radio, particularly on
the v.h.f. bands, which needs to be obliterated
before the P.M.G.. the commercial interests
and anyone else who wants our bands, starts
using this thing as an argument to take more
of our very limited portion of the spectrum
for their own use.

The editorial makes the point that there is
a fear of being branded a P.M.G. pimp by
some of those chaps who tolerate these goings
on. This may be so, but one is entitled to
take any reasonable action necessary to pro-
tect his property, and the bands certainly are
our property. A call to the P.M.G. monitors,
or R.l., particularly when the stations are
active, will most likely be the best course of
action. Give all the particulars you can, exact
frequencies where possible, and if you can
tape it, so much the better. There was a
slogan in use prior to the last I.T.U. Confer-
ence to the effect that iin reference to the
Amateur bands), if you don’'t use them, you’ll
lose them. | would suggest that if they are
used by these few irresponsibles in the manner
they are using them, we will lose them even
quicker.

With the advent of the summer season in the
southern hemisphere, we will no doubt have
a few more DX-peditions on our hands. Al-
ready several are being reported, firstly there
is a good chance that Clipperton will be activ-
ated some time in the new year with the call
FO8EC. Watch for it. as it will go on with
little or no advance publicity.

During the "CQ” World Wide Phone Contest
on October 25/26 DJ6QT/CT3, 11MOL and 4MIA
were active, and all cards are being handled
by DX-pedition of The Month.

Another one for the distant days. DL7FT
and a companion plan to visit Albania for the
Easter week-end. This will most likely event-
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uate. and will be a bonanza for the DX boys.
This report from W2NUT to LIDXA.

San Marino, a country which | heard way
back in 1952, but have never confirmed, is
now active with Mil wusing 21308 (at 15002)
and 14209 at 2300z. His QSL to W4DQS.

W2GHK reports that logs from CR5SP are
missing for the periods between Sept. 11, 1967,
and Dec. 21, 1967, also Feb. 25, 1968, to April
6, 1968. No logs have arrived since June 30,
1968.

Activity from South Georgia is reported
from VP8HO who has been using 14225, also
14204 a.m. Operator Rick. QSL via R.S.G.B
Also VP8JV Is reported to be active for a
year from mid-November, QSLs being handled
by DX-pedition of the month.

Tibet is active once again, with AC4AH
being worked on 14211 at 1112z, and asks for
QSLs via W2MQ

Mongolia still remains active with UA9VH/
JT1 being worked on 14220, asks QSLs to
Box 639, Ulan Bator. Also JT1AG “Dambl”
had one heck of a pile-up on 14214

Activity from Turkey is often treated as
suspect, but one genuine station is Ted TA1NF,
who has been active on 14180, at 2000z, QSLs
to Box 699, Karakoy, Istanbul. Turkey.

One of the regular contributors to this col-
umn is the Long Island DX Association from
New York. They shortly celebrate their 10th
anniversary. The work this club has done in
the past is far more than sending out a
bulletin twice a month to members. We wish
them well on this occasion, and look forward
to our continued association with them.

Sunspot activity is still on the down grade,
and the prediction for December and January
is 88 and 87 respectively. The latest confirma-
tion is for July with

Roy ZM1AAT/K commenced operation from
Raoul Is. on Oct. last. Unfortunately his trans-
ceiver fell into the sea whilst unloading, how-
ever despite these initial troubles, he manages
to get on the air almost daily on the pub-
licised frequencies, using c.w. and s.s.b. He
has been on all bands, but is using 20 most
evenings. V.h.f. equipment has been taken
as well, and will be operating on 5150 using
20 watts a.m. only. It is possible that his tour
of duty will be extended to cover two years.

ZM1BN/A was due to commence activity
on 19th Nov. for a period of three months from
the Snares, however as there is a possibility
of side trips to Bounty, Antipodes and Camp-
bell Is., it may be well worth watching him.
QSL to ZL2AFZ. The other N.Z. of interest is,
of course, Lester ZM3PO/C who is currently
on from Chatham Is. between shifts.

The permit for AP2MR to operate from East
Pakistan was not received until too late,
however he is now trying to get there for the
first two weeks in January 1970.

Jack C21JwW, formerly VK9RJ, is active on
14170 or thereabouts daily at approximately
0600z, also on 7 MHz. at 0700z, and 28500 to
23600 at 0030z. His correct QTH for QSLs is
Jack Wirth. Nauru Is.. Central
Pacific.

The stations signing CW3BH and CWOAA
were special calls from Uruguay during their
reclent contest, and count for prefix hunters
only.

Re a previous paragraph pertaining to Mil
on San Marino, there is a note from Geoff
Watts’ DX news sheet to the effect that the
QSL manager is I1GAD, although LIDXA
show him as W4DQS. Probably the latter is
for W stations only. His frequencies by the
way are 7050, 14250. 21340. 28628, 14159 and

Radio House.

UPOL 16 and UPOL 17 are two floating
U.S.S.R. stations in the Russian Arctic Zone.
QSL to Box 88. Moscow.

ZD9BM from Gough Is. is now active on
all bands, and Is reported to operate on 14230
Mondays and Wednesdays. Heard here in VK
at 0700z

There is plenty of 5V activity these days,
and of particular interest to VK is the reported
sked between ZL1AV and 5VZDB at 14153 on
s.s.b. at 0600z. | queried this call sign, how-
ever my own logging of him at 1950z on 14
MHz. soon cleared that up. 5V4JS is also on
the air, often working W stations on the long
path using 21279 at around 1700z

Reports from the FR7 area state that FR7ZQ
and ZU will be active for four months from
Europe, that FR7ZL will go there also, and
that FR7ZP will shortly leave Europa for
Bassas DA, India.

News from KC4 says Ross Is. activity by
KC4USV on 14284, QSL via KI1NAP, also
KC4USX who QSLs via K2BPP. From Palmer
Archipelago we have KC4USP operating on
14225,

Alan ZD9BE reports that he returned from
Gough Is. to his home QTH In England last
August, and thus the current station signing
ZD9BE is a pirate.

Gus W4BPD is now planning another DX-
pedition, this time in the coming Spring season.
This one Is timed to last from 60-90 days and
it is hoped to include Chagos, Blenheim Reef,
St. Brandon, Algalea, Wizard Reef, Aldabra.
Geyser Bank and possibly FH8. FR7, AC3 and
AC5. Remember too that W2MZV is now
QSL manager.

9U5CR is now active, usually around 14260
between 1800z and 2000z. with QSLs to ON6TO
who has a new QTH: Edward de Jansstraat,
30, Sint-Andries, Belgium.

Trans Pacific DX tests on 13 metres are
dated for 1330-1600 Saturdays on Nov. 29, Dec.
13, 27, Jan. 11 and Feb. 1 and 15. W/VE sta-
tions call CQ DX test during first five minutes
and the following odd five minutes during the
hour, DX stations call during the even five
minutes. Oceania and Asian stations trying to
contact W/VE east coast stations should start
from 1130z. VKs are requested to use 1800-
1860 kc.

Though not in the rare category, Canary Is.
still excites interest, and two of the most active
stations from there are EA8DV who has been
operating on 10 metres of late, and EA8BB
normally around 14210. The latter's QTH is
Box 215, Tenerife, Canary Island.

If you are looking for Haiti, HHODL checks
into the 1.S.S.B. YL net nearly every day on
14332 around 2100z, and 20 mx has been quite
good here in VK2 at that time.

With the introduction some time ago of the
five-band DXCC by the A.R.R.L., there has
been a mad scramble for contacts on the
lower bands. Here are some calls to look for
on 8 and 40 mx: HR2PEV, CN8DW, EAG6BN,
EA8FF, EL2AK, FG7XX, HR1KAS, KP4AST,
TG8IA, ZC4HS, CR4BC, CR7FM, EA9BR, OA-
4BS, VP9GJ, 9HIK, JW3XK. LX1DW, TI2HP,
VOIFX, VP2VP, A4U1ITU, YV5CIL, TF3MA,
KZ5RF, VP9VK, 9Y4AA. Many of these have
been heard or worked here in VK in the early
hours, or in the case of the Pacific and South
Americans, on 40 mx around 0700 to |OOCz

Jack VK3AXQ down in_ Tatura, reports
working KC4USX on 20 at 0852z 599, operator
Terry, QTH Williams Field, with QSLs to
K2BPP plus two IRCs. Jack also worked FK-
8BN (Guy) at 0758z with good copy at 18 to
20 w.p.m. c.w. Asks for QSL to Box 352
Noumea, New Caledonia.

Barry VK5BS reports working 9N1RA re-
cently, and says QSL to K60E. Has anybody
got KBOE's QTH for the records as he is not
in the current call book?

| mentioned recently some of the W stations
now are concentrating on the lower bands,
and one of interest is K3JH who uses a
rotary quad on 80 mx.

Marion Is. rarely rates a mention these days,
however ZS2MI is still active from there on
14297 from 0300 to 1600 daily. If no results
on that frequency, he ranges up to 14320. My
report says QSL to ZS6LW, and the operation
is am. only. This report from the Pacific
Is. DX net news service.

Recently stations in Honduras have had diffi-
culty in receiving their QSLs. The reason for
this is not stated, however there is now a new
HR QSL manager, HR1JZ, J. Zelaya, Jnr., via
Tropical Radio and Telegraph Co., La Lima,
Honduras Republic, Central America.

Two silent keys are reported from U.S.A.
They are W2ARB, John Julik, and K9EAB,
Chas. Come, the latter had been in an iron
lung for the past 20 years.

| mentioned earlier in these notes that the
trans-Pacific 160 metre tests are being held,
as a matter of possible interest, although of
no practical interest, is the fact that the trans-
Atlantic tests are also being held on the Sun-
days following the Pacific tests.

AWARDS

There is only one this month, the Pacific
DX Net Award. This is issued to those who
work 25 official net members in at least 10
countries since Jan. 3. 1969. GCR list plus
one U.S. dollar to KH6GLU. The net operates,
as we have said before, on Tuesdays and Fri-
days, 0600-1000 on 14265 s.s.b.

And that brings us to the close of another
issue, and from the editing point of view, an-
other year. Notes appearing in this issue are
by courtesy of Geoff Watts DX news sheet,
LIDXA. ISWL magazine “Monitor”. George
ZL2AFZ, George Allen. Barry VK5BS. Jack
VK3AXQ. Bernard Hughes from U.K., Newark
News Radio Club. Mac Hilliard. Eric Trebil-
cock, Steve Ruediger, Pacific DX Net News,
and my own observations.

My thanks to all who have assisted over the
past year, and | wish all the very best to all
concerned, trusting that the new year will
be a happy one, and full of exotic DX.

73. Don WIA-L2022.
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Compiled by $yd Clark, VK3ASC

“BREAK-IN”
October WMd—

A Four Watt QRP Transceiver. ZL1AFQ. It
Is really more of a transmitter/receiver as the
only common portion Is the a.f. amp. A.in. or
cw. on 80 mx.

A Transistorised Two-Tone Test Oscillator.
ZL1AU. Using two simple phase shift net-
works, it provides signals at approx. 1 and
2 KHz. for tests.

Some Notes on Choke Input Filters, ZL1HQ.
As the title implies.

An Audio Peak Limiter, ZL1UIl. You can
increase your average output by about 10 db.
by using one of these without flat topping.

Branch 29—A Brief History, ZL1HQ. Shows
how a group of enthusiastic Amateurs can
equip themselves with a clubroom and gear
over a number of years. Perhaps we could
arrange to follow suit in Melbourne.

ownward Ho, ZL4AC. A tale of the twen-
S.

tie

Note.—Subscriptions to “Break-In” can he
arranged through the W.L.LA. Ask your Secre-
tary about it!

“cQ”
October 1960—
Inside the Electron Microscope, W2FEZ. The

author takes his readers from the "Crook’s”
tube through modern electron optics and de-
scribes how magnifleations of the order of

100,000 times and more can be achieved.

Build a Complete Six Metre Station, Part Il
WA2NDM. Conclusion of the article on a six
metre mobile which began in September issue.

The Haunted llam, K3KMO. A humourous
story of t.v.i. and its cure.

Have You Tried Trlacs?, W2IYG. Actually 1
have! 1 bought a gadget recently which can
be used to control the speed of my electric
drill. This article tells you how to make such
a device for yourself and do a few more tricks
as well.

Instant Service Nets; WCARS, MWARS, and
ECARS; WBG6IZF. Traffic nets are an import-
ant part of American Amateur Radio. With
our ban on third party traffic, we do not have
such things.

The Reversl-Coupler, WILE. An antenna
tuner that covers 160 metres. That Is the
author’s statement. Actually it does more by
covering the other bands as well. Into the
bargain. It is motor tuned.

A Junk Box Patch, KOGBT. This article de-
scribes a phone patch which can be built with
a minimum cash outlay.

Australis Oscar 5 Progress, W3ASK. The lat-
est gen on this project.

"CQ” Reviews the Drake 2-NT C.W. Trans-
mitter, W2AEF. Apparently it works very
well with a Drake 2-C receiver.

A Tri-band Quad and Two Metre Beam on
the Same Mast, WB2FWS. Perhaps this will
supply the answer to one of your problems.

“HAM RADIO”
April 1960—

Transmitting Mixers for Six and Two.
K2ISP. With one of these and an 80-10 mx
exciter you can participate in the fun on the
v.h.f. bands. Tubes are used and complete
details are given including p.c.b. layouts and
very clear photographs.

A Programmable Repeater lIdentifier, W6AYZ.
Now that VK is installing v.h.f. repeaters in
some areas, this device should be of interest.

To Clip or Not to Clip, K6KA. What clig-
ping does, how it works and how it can be
used without splattering all over the band.

High Frequency Antennas. W2WLR. Many
different types of antenna are described and
the discussion all leads up to four types de-
signed by the author. He claims some rather
unusual properties for his designs.

Solid State Sampling Equipment for Slow
Scan Television. D. J. Watson and S. M. K.
Horne. VE3EGO. Who is on what frequency
and when for the N.E.. U.S.A. Adapted from
an article in the Canadian Journal Electron,
Jan. '69.
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Blocking Oscillators, W6GXN. Useful pulse
generator information.
Six-Metre Cubical Quad, W6DOR. At these

frequencies rigid p.v.c. conduit or water pipe
and fittings make a useful contribution to the
finished product.

Wireless Point Loma, W6BLZ. History of a
station in California which opened in 1906.
In the early days communication between am-
ateur and commercial was apparently not dis-
couraged.

Flea Power Solid State Transmitter, K2ZSQ.
Two transistors, a crystal and a few other
components and bingo, 80 to 20 QRP.

Ideal Transmtt-Recelve Switch, K3KMO. He
claims that all other T-R switches suffered
from serious disadvantages which this one
has eliminated. You can. according to the
author, modify yours to do the same things.

May 1909—

Linear Integrated Circuit Applications,
WI1DTY and Darrel Thorpe. IC’s for every-
thing. Runs to about 24 pages.

Receiver Performance 'In° F.M. Repeaters,
K5ZBA. How to improve the talk-in range
using shielding and tuned cavity filters.

Miniature R.T.T.Y. Converter, K9MRL. A
standard circuit adapted to use an IC.

Homebrew' Keyer Paddle, W3NK. For those

mechanically inclined readers of VKIAU’ re-

cent article in "A.R.” and a more elegant
finish.

R.F. Activated Switch for Two Metres, by
K2ZSQ. Designed for use on v.h.f. equipment,

this is a piece of equipment which should ap-
peal to VKs. It was adapted from a commer-
cial design.

Integrated Noise Blanker, W2EEY. This unit
makes use of three ulL914 integrated circuits.
It is claimed to be highly effective.

The Integrated Station, WINLB. You read-
ers of American Amateur magazines may have
been intrigued by the advertisements of an
rrganisation which calls itself "Signal One".
In the earlier ads., the name of its parent, the
National Cash Register Company, did not ap-
pear. but now* it is stated to be part of the
E.C.I. division of that company. The standard
CX7 “Don’t call it a Transceiver” is really a
box full of tricks. AIll h.f. bands from 1.8
to 29.7 MHz. in bands one MHz. wide, with
nixie read-out of frequency to 100 Hz., it uses
all solid state components except for the final

which is an R.C.A. 3072 conduction cooled
tube running 300 watts input on s.s.b. It has
two v.f.o’s built in as well as an electronic

keyer and every other gadget that an ardent
DXer could need including the ability to sim-
ultaneously receive two signals of the operator’s
choice. 1 cannot find a price at the moment,
but I think | did see It mentioned somewhere
at around $US3,000, which means that if you
are a worker you will need to win Tatts, the
Golden Casket. State Lottery or the Big Philou
reward money before you can Import one. The
duty and sales tax would probably buy you
a Collins KWM-2.

June 1969—

Single Band S.S.B. Transceiver, WIDTY.
Mostly solid state. KVG filter on 9 MHz. with
v.f.o. on 5-55 MHz. and running 690 volts on
a 6833 tetrode which gives about 50 watts
p. e.p. output. It looks as though it could
easily be modified to operate on other bands
or even on two or three bands.

External Anode Tetrodes, W6SAI. Handy re-
ference information on the popular range of
Eimac tetrodes from the 4X150A developed in
1947 onwards.

Water Cooling the 2C89. K6MYC. These are
popular on u.h.f., if you can get one at the
right price. Sometimes the life can be short
if they are pushed and the plumbing will re-
duce the risk of sudden failure.

A Modular FM Communications
K8AUH. More solid state stuff.

Crystal Control for the HW-100, KIGUU. If
you have a requirement for operation on par-
ticular frequencies within the range of your
transceiver, either fixed or mobile, you could
find this article of interest.

Receiver,

Getting Started on R.T.T.Y., K6JFP. Circuits
for sending and receiving r.t.ty. plus some
station improvement ideas.

Wiring and Grounding, WIEZT. Proper

grounding is necessary for correct operation
of many circuits. Ground loops can often cause
unwanted deflects. This article tells you what
you should do and what to avoid.

Top Loaded H> Metre Vertical Antenna, by
VE1TG. Loaded at the top with an umbrella
and at the bottom with a coil. This 80 mx

antenna is claimed to give excellent results.
C.W. Selectivity with Crystal By-passing,
W2EEY. Circuits for adding selectivity for

c. w. operation.
The Homebrew Art, WOPEM. How to “home-
brew” equipment that works.

“OHM”—The Oriental Ham Magazine

Published by Phil Wight, VS6DR, editor Roy
Chalu. This Is the first issue of a magazine

telling about the activities of Hams in the
Orient. It is a slim volume published in Hong
Kong and including a section on the activ-

ities of the Hong Kong Amateur Radio Trans-
mitting Society iH.A.R.T.S.).

Hong Kong Reports, on the air from VS6.
Listing some twenty-five odd Amateurs who
are active from H.K. with a short resume of
the gear they use.

Verification . . . I’'ll Stay Right Here, VS6AA.
A humourous article about some of the lurks
of “Ham Radio™ and "DX-peditions”.

FARF, VS6AL describes the Fully Automated
Robot Fox. Something similar to the unit we
used to use for our Hidden Transmitter Hunts
a few years ago.

Ham Profile, VS6BE. Lyell Loutit is appar-
ently a man of many parts as he is also VK2BE.
He is an airline pilot now after having been
a professional radio operator for some twenty
years. Collins S line, 75S3, 32S3, 30L1. Oper-
ates mostly on 14, 21 and 28 MHz.

Quad Antennas. Dimensions for 20 mx quads
ranging from 2 element with 1/8th wavelength
spacing to a 6 element monster on a 60 ft.
boom. All dimensions are for 20 mx.

DX, VHF. Report on the ILA.R.U. Region 3

Association meeting held in Sydney during
Easter 1968.

“QST”
October 1969—

Amateur F.M. and Repeaters, W6TEE and
W6GDO. This article discusses f.m. operating
practices and the closely related subject of
Amateur repeaters.

Diode Switch for V.H.F. F.M. Channel Selec-
tion, VE4HJ. Use some diodes as switches and
the switch can be any place that is convenient.

A Junk Box Transistor Checker, W7MRX.
Simple and effective it is claimed.
The Transistor Giant, VU2JN. 3.5-21 MHz.

and running 75 watts input on c.w. or about
25 watts on phone.

An Etched Circuit Monimatch for Checking
Your Antenna System, WIICP.

A Dual Band Mobile Antenna, WAG6KGP.
Using a tuned trap system, this antenna covers
80 and 40 mx without switching—mechanically.

A Solid State Sandwich for V.H.F., WICER.
Twin converters for 50 and 144 MHz.

The Swan Multldrive 2 Metre Antenna.
WI1HDQ writes about W6KZK*s antenna.

Long Delayed Echoes C'QST” May 1969) has
excited quite a bit of interest and prompted
a number of writers to submit letters for
publication. This issue ipage 481 suggests that
If you hear this phenomenon and record the
effect on tape that the recordings can be
analysed to provide useful information on a
device known as a “Sona-graph™. These mach-
ines. made by the Kay Electric of Pinebrook,
New Jersey, U.S.A., are in use in Australia.
If any reader has tape recordings for analysis
and wants them analysed, the reviewer can
probably put him in touch with someone with,
a machine.

Australis Oscar I. WAI1IUO/WB20HH. More
dope for those who are interested.

So You Want To Win An S.S. Contest, by
WAGBIVN. The goal and the equipment required
to pﬁt you in the running. You provide the
“push”.

“RADIO COMMUNICATION”
September 1969—

New Techniques for Amateurs. G3BOB. Side-
band limiting, lincompex. diversity combining.

Some Notes on the G3LUB Bridge, G3PKV.
How to get the most out of it.

SIAME—Solid State Integrated Auto Morse
Encoder. G8BTB. With no moving parts, this
gadget automatically sends CQ/Test, Call Sign
and possibly anything else you would like to
build in.

Acerials—Planning and Rating Problems, by
G2BVN. The things your city council may
want to_know.

Technical Topics, G3VA. regular feature. A
disertation on the latest from here and there.

An Investigation into Table-Top Television
Aerials. G3NMR. If you want to know which
type a G reckons is best read this.

October 1969—

432 MHz. Single Sideband Transmitter, by
G2AIH. Part I. of what is really two trans-
mitters, one for 70 MHz., the British equival-
ent of our 50 MHz. band, and the other for
432 MHz. Valves are used.

Workshop Practice for the Radio Amateur,
G30MK. Some useful hints for the ™"do it
yourself” fraternity.

An Add On Product
sistor Receiver. G3SBA.

Detector for a Tran-
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NEW CALL SIGNS

JUNE-SEPTEMBER, 1969
VK1BH—W. R. Hempel, 33 Krichauff St., Page,
2614.

VKINE—N. P. Eyre, 17 Rusden St., Garran,

VK1ZFR—F. Y. Ranner, 3 Whitelaw St., Pearce.

VKlZJB—S: J. Lowes, 10 Macleay St., Turner,

VK1ZKC—R. F. Casey. 20 Nelson PL. Curtin.

VK1ZKQ—D. W. F. King (Cpl.), Flat 1 Block
4, Stuart Flats, Griffith, 2603.
VK1ZOL—M. G. Foster. 65 A’'Beckett St., Wat-

son. 2602.

VK1ZRN—R. W. Nash. 15 Richmond St., Mac-
quarie, 2614.
VKlZTA T W. Austin, 55 Gouger St., Tor-
2607.

VKlZUN B S. W. Churchill,
Mawson, 2607.

16 Mertz PL,

VK2TV—W. G. Weiss, 4 Warah St,
Beach,

VK2VD—R. W. Blshop Station 161-167 Wood-
ville Rd., Villawood, 2163; Postal: C/o.
British Insulated Callenders Cables
lIAust.) Pty. Ltd. 15 O’Connell St,

Ettalong

Sydney. 2000.

VK2VI—V. J. Gay. 13/248 Pacific H'way, Ar-
tarmon, 2064.

VK2VO—T. L. Thomason, 41 Oaks Ave., Dee
Wh 2009,

Y. 2
VK2YS—P. W. Bowers. 58 Stanley St.. Koo-

r'ngrtl, 2650.
VK2AGN—A. A. GrifTard. “Woodlands,” 15
Prince St., Springwood, 2777.
VK2ASD/T—R. A. Girdo. IlIl Cooper Rd., Bir-
rong, 2143.

VK2ATJ—L. P. Crowe, 2A Clovelly Rd., Horns-
2077.

by. A

VK2AYU—W. N. Smith. 7 Pacific H’'way, Mur-
willumbah. 2484.

VK2BBH—C. Dekker, 17 Smith St., Manly,
2095

VK2BBK—R. A. Maitland, 3 Albany St., Gos-
ford. 2250.

VK2BCS—C. C. Talbert. 6/43 Milson Rd., Cre-
morne, 2090.

VK2BDS—D. B. Shaw, O.T.C. Radio Station,
Bringelly, 2171

VK2BEE—E. F. Corton, 7 Neptune St., Reves-
by, 2212,

VK2BEG—E. W. Graham, Boundary Rd., Bath-

urst, 2795.

VK2BER—R. C. Everett, 212 Austral St., Tem-

ora, 2666.

VK2BHM—H. B. Milburn, 37 Baloone St., Nar-
rabri, X

VKZBJP—J K. Olsen, 1/237 Darley Rd., Rand-

ck, 203L

VK2BJO J H. Sutherland, 32 Cremorne Rd.,
Cremorne,

VK2BKU—G. C. S.

Jones, 2 Hillside Cres.,

Epplng, 2121
VK2BLE—L. Groen, 21 Egan PL, Beacon Hill,

VK2BLP—L. E. Peasley, 176 Loftus St.,
ora, 2666.

VK2BMI—R. O. Lohr, 88 Henry Lawson Dr.,
Picnic Point,

VK2BPA—N. G. Williams, 43 Laura St. Ban-
ora Point, 2413

Lowry, Station:

St. Leonard. 2065

Raglan St., Mosman, 2088

VK2BTM—A. T. Monck. 27 Park St.. Port
Macquarie, 2444.

VK2BYC—Birrong and District Youth Radio
Club, Station: 111 Cooper Rd., Bir-
rong. 2143; Postal: P.O. Box 324, Banks-

Tem-

89 Chandos
Postal: 21/26

town. 2200.
VK2CAD—D. C. Reynolds. C/o. Earth Satellite

Station. Moree, 3

VK2ZBJ—P. B. Webster. 25 Bayview Ave.,
Earlwood. 2206.

VK2ZCC—C. J. Bourke. 14 Birch St., Batlow,
2730.

VK2zCI__C. J. Collyer, Station: Portable;
Postal: Airtelu. R.A.A.F. Base, Rich-

mond. 2755.

VKZZEG W. L. Laird. 93 Kentucky St., Armi-
dale. 2350.

VK2ZFY—A. ~E. Kent. 19 Gloria Cres., Lake
Heights.

VK2ZGX—C. G. Palmer. 15 Davidson Ave.,

Warrawee, 2074.
VKZZHC C D. Hay, 48 Rockleigh St., Thorn-
2322,
VKZZHI—G A. Puckett. 9 Alexandra St., Hun-
ters Hill. 2110.
VK2ZIS—T. A. McKeachie, 147 Powderworks
Rd.. Elanora Helghts 2101
VK2ZJB—A. J. Golding. 53 Jamieson St., Gates-
Nicholson,

head.

VK2ZNI—P. T. P Copeland Rd.,
Beecroft, 2119.

VK2ZNQ—N. A. Cameron. 10 Clifford St., Mus-
wellbrook, 2333.

Amateur Radio, January, 1970

VK2ZPC—P. J. Carter, 5 Bell Pl.,, Mt. Pritch-

ard, 2170.
VK2ZQF—P. C.

Nieuwendyk. 228 Margaret
St., Orange, 2800.
VK2ZQG—P. J. Huntington. 6 Elimatta St.,

Lildcombe, 2141
VK2ZRN—R. J. Butler, 19 Burke St.,
2281.

Swansea,

VKZZRO—FQ. N. S. Stone, 4 Yarraga PL, Yowle
Bay, 2228.

VK2ZSF—S. F. Nolan, 102 Quigg St.,

2195.
VKZZTK R. J. McCosker, Yagoona Hotel, 299
ooper Rd., Yagoona, 2199.

Lakemba,

VKZZTT C. J. Lamp, 121 Kiora St., Canley
Heights. 2166.

VK2ZVF—E. C. Herivel, 16 Lindley St, Edge-
worth,

VK2ZWU—J. D. Wollfson 239 Eastern Valley
Way, Middle Cove, 2068.

VK3Il—F. A. J. Forse, 44 Dunloe Ave., Box
Hill, 3128

VK3PO—E. Thompson-Boyd,
East Geelong, 3219.

VK3QE—R. F. J. Caleo, 8 Ryder St.,
3042,

17 Sydney Ave.,
Niddrie.
VK3RG—R. M. Kiser, 3 Daracombe Ave., Kew,

VK3TN—J. H. Lehmann, 74 Dunnlop St., Mort-
lake 3272

VK3ZA—J. McL.'Bennett (Lt.-Co.>,
Somers,

VK3AAD—E. D. Buck 263 Gooch St.,
bury, 3071
VK3AEL—N. L. Jenkins,

North Balwyn, 3104.

VK3AFT—D. O. Spires, 4 Turnbull St., Sale.

“Tigimus,”
Thorn-
19 Rangeview Rd.,

VKSAGS G. S. Sutherland, 6 Carlnya Crt.,
endigo.

VK3AIV—M Butler Ironbark Rd., Yarram-
bat, 3091

VK3AJIX—W. H. Kelly, 58 Linn St., Bendigo,

3550.

VK3AKC—R. W. Wilkinson,
Newtown, 3220.
VK3ANP—D. H. Waring. Cr. Murdoch and
Cubbes Rds., Wangaratta, 3677.
VK3AOH—R. E. Hartkopf, 34 Toolangi Rd.,

Alphington, 3078.
VK3APB—M. J. Williams,
Flora Hill, Bendigo,
VK3ASN—K. J. Assender,
Mentone, 3194
VK3ASV/T—W. G.
Morwell, 3840.

3Harcourt St.,

9 Monreith Ave.,

140 Collins st.,

Francis, 31 Donald St.,

VK3AUZ—R. M Adair, 19 Sanday St., Glen
Waverley, 3150.
VK3AVJ—R. J. Jennings, 11 Dunbar Ave.,

Caulfield, 3162.
VK3AVR—D. C. Gray, 21 Dunlop Ave., Kew,

VK3AWW—R. F. A. Lopez. 16 Coac St., Broad-
meadows, 3C47.

VK3AXH—I. G. McDonald, 7 Pike Crt., Noble

22 Shackleton St..

VK3AYV—H. W. Anders.
Mt. Waverley, 3149,

325 Waverley Rd.,

VK3AYZ—R. L. Cassidy, 68 Kernon St., Strath-
more, 3041
VK3BAE—C. Lindsay, Flat 4, 10 Daley St..
Elwood. 3184
VKSBAJ U H. Aalbers, 7 Reserve Ave., Mit-
3132,
VKSBAL—C. J. Kosina, 2 Ottawa Ave., Black-
burn, .
VK3BAN—F. H Whitton (Rev.), 204 Church-

til Ave., Braybrook, 3019.
VK3BAP—J. E. Nicholson. Flat 16, 254 Dande-
nong Rd., East St. Kilda, 3182

VK3BAQ—R. F. Fisher, 241 Royal Pde.,
ville,
VK3BAS/T—R. G. Thomas, 35 Crow St., East
Burwood, 3151
VK3BAT—G. G. Keon,
Essendon, 304L
VK3BAU—R- M. Bruce, 49 Tooronga Rd., East
Malvern, 3145.
VK3BAW—E. A Williams,

Park-

2 Cowper St, North

Raglan St., Sale,
3850.
VK3BAX—M. G. Hepner, 43 Bellarine St., Gee-

long, 3220.
VK3BBH—A. L. W. Haddrell.
Whittlesea, 3757.
VK3BCA—J. A. Capaldi,

son Ave., Carnegie, 3163.
VK3BCD—E. G. Egan. Unit 2. 637 Blackburn
Rd.. Clayton, 3168.
VK3BCH—C. P.” Hill. 8 Elvara Crt.,

Glenburvie Rd.,
Flat 4, 30 Sheppar-

Mulgrave.

VK3BCM—W. J. M. McAuley, 24 St. Ninians
Rd.. Brighton, 3186.

VK3BCN—C. V. Nelson,
Kew. 3101

VK3CDP—D. A. Page.
Laverton. 3028

VK3YAT—M. R. Jennings. 1 Hill Crt-. Traral-
gon. 3844

149 Brougham St.,
24 Old Geelong Rd..

VK3YAU—Monash University Radio and Elec-
tronics Club. University Union, Monash
University, 3168.

VK3YBI—I. C. Beulke,

183 Olive Gr., Mildura,

VK3YBJ—B. J. Andrews, 28 Outlook Dr., Bur-

wood, X
VK3YEM—R. J. Martindale, 6 llora Crt., Glen
Wa verley, 3150.
VK3YBZ—J. Stewart.
Gr., Hawthorn
VK3YCP—P. A. Collen Flat 4, 371 Dandenong
Rd., Armadale,
VK3ZCG—G. S. Cox. Main St Lindenow, 3865
VK3ZFH—I. C. Nally, 28 Carbenna Pde., West
Heidelberg, 308L
VK3ZKN—E. G. Hutchings, Tahara, 3301
VK3ZOQ—T. G. Rowan, 34 Elstone Ave., Nid-

Flat 4, 24 Auburn

Parkdale, 3194.
21 Halliday St.,

drie. 3042
VK3ZPP—P. B. Mill, 2 lvy St.,
VK3ZQH—F. A. S. McCowan,
Mt. Waverley. 3149,
VK3ZUI—S. Rosenbaum,
Brighton, 3186.
VKBZWD P. B. Carey. 468 Barkley St.,

299 st. Kilda st,

Foots-

ray, 3011.
VK32XN—A. Bindemanla. 3 Maude St., Gee-
long, 3220.
VK3ZZO—E. J. Cusworth,
Thomastown. 3074.
VK3ZZS—C. L. Lowne,
Geelong, 3215.

46 Travers St.,

127 Vines Rd., North

VK4AL—A. R. Tarbit, Station: Mt. Nebo;
Postal: C/o. Post Office, Mt. Nebo, 4520

VK4AZ—A. R. Renton, Presbyterian Manse,
Allora. 4362

VK4CA—P. C. Aldred, 15 Monmouth St., Morn-
ingside, 4170.

VK4EY—D. E. Laing, 33 Berrimilla St., Manly
West. 4179.

VK4FU—F. E. Roden, 10 Livermore St.. Rock-
hampton, 4700.

VK4lE—J. K. Edwards. 39 Robertson St., Sher-
wood. 4075.

VK4IN—I. R. Horrocks, 98 Duke St., Anner-
ley, 4103.

VK4IW—K. A. Dickson, 4 Pullen Rd., Everton

Park, .

VK4NI—A. H. Nicholls, Cr. Mona and Richard-
son Sts., Edge Hill, 4870.
VK4NQ—H. B. Waldegrave. Hardy Rd.,

dale, 4159.

VK4NY—A. S. Travaglia, 64 Heidelberg St-
East Brisbane, 4169.

VK4PB—C. P. thtleboy

Chelmer, 4075.

. J. M. Renton. 20 Harold St., West
End. Townsville. 4810.

VK4QA—A. J. Aarsse. 159 Dufficld Rd., Woody
Point. 4019.

VK4QN—D. R. Ham. Station:
Longreach, 4730; Postal:
Longreach, 4730.

VK4ATW—C. T. Ferris.
Bundaberg,

VK4UH— A F. Kearney, 22 Muriel St.,
borough, 4650.

VK4UP—T. B. Rodda,
sure, 4722.

VK4XX—G. Kempton, 41 Orient Rd.,

Birk-

17 Longman Tee..

Sparrow  St.,
P.O. Box 198,

M/S 264 Childers Rd..
Mary-
Carina Downs, Spring-
Yeronga,

4104.

VK4ZD—M. D’A. Richardson.
St., Bald Hills. 4036.

VK4zBQ—C. P. O’Brien, 12 Waratah St, Ait-
kenvale. 4812

VK4ZDX—R. A. Bathgate, 53 Arrol St.,

36 Rockburry

Camp

Hill. 4152

VK4ZHA—W. H. Albrecht, 12 Fourteenth Ave.,
Kedron. 4031

VK4ZHH—A. J. Murphy, 4 Esplanade, Pialba,
4655.

VK4ZHJ—H. J. Simpson, 13 Clayton St., Ayr,

VK4ZHS—D. H. Snell. 14 Mary St.. West End.
Townsville, 4810.

VK4zZ3D—P. Donovan, 130 Gray Ave., Cor-
inda, 40

VK4ZME—A. E. Morgan, Officers’ Mess,
R.A.A.F Base. Townsville, 4810.
VK4ZMS—R. S. Morton, 17 Crowm St., Too-

woomba, .
VK4ZRC—R. C. Prior. 7 Parry St, Belgian
Gardens, Townsville, 4810.

VK4ZRL—R. L. Reseck, Station. Eton Rd.,
Walkerston, 4740; Postal: P.O. Box 28,
Walkerston, 4740.

VK5IF—I. B. Fisk. 64 Parlnga Ave.. Somerton
Park. 5044.

VK5NB—J. A. McLachlan, 7 Austral Tee., Mor-
phettville, 5043.

VKSOO—O. M. Lansbury,
Fulham. 5024.

VKSOT/T—M. D. Sobels, Station:

17 Anderson St,
2 Dean St..

Para Hills, 5096; Postal: P.O. Box 37,
Para Hills. 5096.
VK5QB—D. J. Tanner, 8 Bridport St.,, Eliza-
beth Park, 5113
VK5SJ/T—J. A. Hampel, 16 Mitchell St.. Glen-
gowrie, 5044.
Osborne,

VK5SN—K. G. Hurn, 4 Manoora St.
5017.
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VK5SR—South East Radio Group, Station: Glen-
burnie. 5291; Postal: P.O. Box 542, Mt
Gambier, 5290.

. Pledger, Mitchel Ave., River-
glades Estate, Murray Bridge. 5253,

VK5TW—W. E. Giles-Clark, 355 CIliff St., Black-
wood. 5051.

VK5TZ—J. B. Dennis, 9 Wainwright St., Clar-
ence Gardens, 5039.

VK5ZS—1st St. Mary’s Scout Group, Osborne
St., St. Marys, 5042.

VK5CGA—J. M. Barry, 4 Chapman St., Black-
wood, 5051.

VK5ZDI—D. K. Ireland, 109 David Tee., Wood-
ville Park, 5011.

VK5ZDT—D. W. Thwaites, Station Cr. West and
South Tees., Stansbury, 5582; Postal:
P.O. Box 77. Stansbury, 5582.

VK5ZFI—G. E. Thomas, 115A Angas Rd., West-
bourne Park, 41

VK5ZFM—L. J. Philips, '61 Lucas St., Rich-

mond, 5033.
VK5ZFN—R. L. Baker, 18, The Strand. Brahma
Lodge, 5109.

VK5ZGU—J. W. Coates. 28 Collingwood St.,
Port Pirie, 5540.

VK5ZHM—M. E. Hamilton, 9 Sussex St., War-
radale, 5046.

VK5ZID—I. J. Dalwood, 60 Ilford St., Vale

Park, .

VK5ZJE—B. S. Went. 32 Hilliers Rd., Mor-
phett Vale, 5162.

VK5ZJM—J. M. Clay, 94 Gawler St., Salis-
bury, 5108.

VK5ZLP—W. S. Kitto, 51 LeFevre Tee., North
Adelaide, 5006.

VK5ZNJ—S. N. Johnston, 7 Hayles Rd., Eliza-
beth Park, 5113.

VK5ZRT—R. Battilana, 17 Queen St., Alberton,

5014.

VK5ZSK—J. D. Nunan, 1 Lasscock Ave., Lock-

leys. 5032.

VK5ZWM—W. D. Moulton. Station: 6 Coorara
Ave., Payneham South, 5070; Postal:
C/o. Radio 5DN, Tynte St., North Ade-

laide. 5006.

VK6DD/T—P. J. Beacher, 11 Crimea St., Mor-
ley, 6062.

VK6EQ—A. B. Hollebon, 76A Fifth Ave., Shoal-
water Bay, 69.

VK6GI—G. M. Summers, 171 Morley Dr., Mor-
ley, 6062

VK6HD—M. E. Bazley, Flat 11, 13 Grant PI.,
Bentley, 6102.

VK6JD—J. D. Hilton, R.F.D.S.
tion, Meekatharra, 6642.

VK6RM—R. M. Tutton, 5 Errinbee St.. Shel-
ley. 6155.

VK6SS—S. J. Stewart, 39 Hancock St., Nolla-
mara, 6061.

VK6CIA—J. T. Kelly-Hart. Station: Portable;
Postal: C/o. Percival Publishing Co.,
17 Elizabeth St., Melbourne, Vic., 3000.

VK6ZAB—H. Iffla, 1 Wandarrie Ave., Mt. Yok-
ine, 60.

VK6ZEU—P. V. West, 255 Fulham St.. Clover-
dale. 6105.

VK6ZEY—F. F. Teixeira, O.T.C. Satellite Sta-
tion. Carnarvon, 6701.

Control Sta-

VK6ZFU—L. Janes, R.A.A.F. Base. Pearce.
6085.

VK6ZFW—R. K. Green, 14 Doust St. Canning-
ton, 6107.

VK6ZGG—F. T. Tuffin, 38
Woodlands, 6018.

VK6ZGI—Perth Modern Snr. High School Radio
Club. Roberts Rd., Subiaco, 6008.
VK6ZGJ—W. Coertse, 22 Treeby St., Cool-
bellup, 6163.
VK6ZKZ—D. V. Hambleton,
Gosnells, 6110.

Elmwood Ave..

116 Astley St,

VK7AP—G. J. Polmear, 219 Newtown Rd.,
Newtown. 7008.

VK7BA—L. L. Jensen (Mrs.), Kayena, 7251.

VK7CX—B. R. Waldron, 62 Connaught Cres.,
Launceston, 7250.
VK7DL—Deloraine High School Radio Club,
Lansdowne PIl., Deloraine, 7304.
VK7EM/T—W. J. Nickols, 4 Quinn St., Pen-
guin, 7316.
VK7JV—J. Van Staveren,
Launceston, 7250.

VK7MB—A. C. McBurnie, 29 Benjafield Tee.,
Mt. Stuart, 7000.

VK7RZ—R. J. Verrall, 105 Arthur St., West
Hobart, 7000.

VK7UV—R. B. Trollope, 5 Balmoral Rd., Kings-
ton Beach, 7151.

VK7VK—B. J. Rieusset. 202 Carella St., How-
rah, 7018.

VK7ZIF—I. R. Filby, 29
Montagu Bay, 7018

VK7ZSF—S. D. Fraser, 137 Penquite Rd., Laun-
ceston, 7250.

VK7ZWK—W. F. Kitson, 80 Boxhill Rd., Clare-
mont, 7011.

30 Waveney St..

Rosny Esplanade,
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VKB8JC—J. A. Cooper. Eldo Tracking Station.
Gove. 5777.

VK8MA—W. R. Edwards, 2446 Alawa Cres.,
Darwin. 5790.

VK8ZCW—J. F. B. Wellard. Station: 4373 Bagot
Rd., Darwin, 5790; Postal: P.O. Box
1137, Darwin, 5794,

VKINI—A. A. McCullagh, “Hibiscus
Norfolk Island.

VK9ZAL—R. N. Lee, Station: Lot 29, Blanch
St.. Rabaul, N.G.; Postal: C/o. Tutt
Bryant. Rabaul, N.G.

Flats,”

CANCELLATIONS
VK1ZVT—D. S. Thomas. Transferred to Vic.

VK2CIl—G. Kempton. Now VK4XX.
VK2Il—A. W. Adams. Transferred to Vic.
VK20T/T—M. D. Sobels. Now VK50T/T.
VK2RR—A. A. McCullagh. Now VKOINI.
VK2TK—E. Thompson-Boyd. Now VK3PO.
VK2XU—W. L. Nye. Not renewed.
VK2WN/T—J. A. Hampel. Now VK5SJ/T.
VK2ADD—D. C. Reynolds. Now VK2CAD.
VK2BRL—R. F. A. Lopez. Now VK3AWW.
VK2ZBG—R. S. Graham. Not renewed.
VK2ZDY—B. B. Chatfield. Transferred to Vic.
VK2ZFF—F. F. Teixeira. Now VKG6ZEY.
VK2ZKU—G. C. S. Jones. Now VK2BKU.
VK2ZMV—A. A. Griffard. Now VK2AGN.
VK2ZOE—P. W. Bowers. Now VK2YS.
VK2ZPY—R. A. Glrdo. Now VK2ASD/T.

VK3CC—H. M. Bain. Not renewed.
VK3CR—A. A. Andross. Not renewed.
VK3PE—E. Sundstrup. Transferred to N.G.
VK3PM—N. G. Williams. Now VK2BPA.
VK3SC—W. G. H. Sargent. Not renewed.
VK3SF—R. M. Tutton. Now VK6RM.
VK3UL—A. H. F. Nickols. Not renewed.
VK3YH—R. R. Howe. Not renewed.
VK3AEN—J. P. T. Mantle. Transferred to
N.S.W.
VK3AHO—W. R. Hempel. Now VKI1BH.
VK3AOY—P. L. Mahan. Transferred to W.A.
VK3AQP—J. McL. Bennett iLt.-Col.). Now
VK3ZA.
VK3ATI—J. E. Reilly. Not renewed.
VK3AXS—E. Smith. Not renewed.
VK3AZT—P. P. Addis. Not renewed.
S. Sutherland. Now VK3AGS.
VK3ZAZ—S. R. Gregory. Transferred to S.A.
VK3ZBO—C. P. O'Brien. Now VK4ZBQ.
VK3ZDT—P. G. Thorne. Not renewed.
VK3ZCG/T—W. G. Francis. Now VK3ASV/T.
VK3ZEH—G. A. Hassell. Not renewed.
VK3ZER—R. W. Wilkinson. Now VK3AKC.
VK3ZFC—A. L. W. Haddrell. Now VK3BBH.

VK3ZFJ—E. G. Egan. Now VK3BCD.

VK3ZFK—R. F. J. Caleo. Now VKB3QE.
VK3ZGl—J. A. Gilmour. Not renewed.
VK3ZHF—F. A. J. Forse. Now VKS3II.
VK3ZHV—R. Greenwood-Smith. Not renewed.
VK3ZHX—H. E. Jones. Not renewed.
VK3ZLG—R. J. Green. Now VK3AYQ.
VK3ZLV—P. J. Seymour. Not renewed.
VK3ZMX—E. D. Buck. Now VK3AAD.
VK3ZOK—D. C. Gray. Now VK3AVR.
VK3ZOM—R. E. Hartkopf. Now VK3AOH.
VK3ZQQ—R. F. Casey. Now VKI1ZKC.

VK3ZQY—M. G. Hepner. Now VK3BAX.
VK3ZSX—S. F. Lane. Not renewed.
VK3ZTI—P. D. McKenzie. Not renewed.
VK3ZRG/T—R. G. Thomas. Now VK3BAS/T.
VK3ZUB—A. R. Gray. Not renewed.
VK3ZUE—R. J. Jennings. Now VKB3AVJ.
VK3ZUR—L. Janes. Now VKG6ZFU.
VK3ZVE—P. A. Sweetser. Not renewed.
VK3ZVH—H. W. Anders. Now VK3AYV.
VK3ZWM—W. D. Moulton. Now VK5ZWM.
VK3ZZD—D. K. Morgan. Transferred to N.G.

VK4CL—L. C. Waterworth. Deceased.
VK4CO—G. Cole. Not renewed.
VK4EE—E. C. Bick. Transferred to Vic.
VK4EO—E. D. Evcslage. Not renewed.
VK4NE—N. P. Eyre. Now VKINE.
VK40X—R. C. Marschke. Transferred to Vic.
VK4RP—Clontarf Beach High School Radio
Club. Not renewed.
VK4SE—S. S. St. George. Not renewed.
VK4SO—J. S. O’Rourke. Not renewed.
VK4YJ—G. W. Jane. Not renewed.
VK4ZAG—J). C. E. D’Alton. Not renewed.
VK4ZBO—A. R. Tarbit. Now VKA4AL.
VK4ZDH—D. R. Ham. Now VK4QN.
VK4ZEP—P. C. Aldred. Now VKA4CA.
VK4ZFR—F. E. Roden. Now VK4FU.
. Milne. Transferred to Tas.
VK4ZJE—J). K. Edwards. Now VKA4IE.
VK4ZMA—C. J. Collyer. Now VK2ZCL.
VK4ZOL—M. G. Foster. Now VK1ZOL.

VK5EQ—A. B. Hollebon. Now VKG6EQ.
VK5FP—F. C. Purcell. Not renewed.
VK5MM—L. D. McKenzie. Deceased.
VK5TM—R. D. Martin. Transferred to N.G.
VK5ZAW—A. C. Wohlfarth. Not renewed.
VK5ZCK—R. L. Reseck. Now VKA4ZRL.
VK5ZCQ—J. A. McLachlan. Now VK5NB.

VK5ZDZ T—J. F. Ingham. Not renewed.
VK5ZED—J. B. Dennis. Now VK5TZ.
VK5ZEH—W. E. Giles-Clark. Now VK5TW.
VK5ZGV—T. B. Wilcox. Transferred to W.A.
VK5ZIE—R. B. Zielinski-Petersen. Not renewed
VK5ZJB—J. R. Beaumont. Transferred to Vic.
VK6AB—E. J. Boudell. Not renewed.
VK6PV—D. B. Shaw. Now VK2BDS.
VK6ZD—J. T. Kelly-Hart. Now VKG6CIA.
VK6ZAS—S. J. Stewart. Now VKG6SS.
VK6ZDC/T—P. J. Beacher. Now VK6DD/T.
VK7DA—D. H. Waldon. Not renewed.
VK7FG—C. H. Ranft. Not renewed.
VK7ZAT—J. R. Gumley. Not renewed.
VK7ZBW—B. R. Waldron. Now VK7CX.
VK7ZRV—R. J. Verrall. Now VX7RZ.
VK7ZUW—R. B. Trollope. Now VK7UV.
VK7ZWN/T—W. J. Nickols. Now VK7EM/T.
VK8MR—M. D A. Richardson. Now VKA4ZD.
VK8PT—C. C. Talbert. Now VK2BCS.
VK8ZCA—M. W. McLennan. Not renewed.
VK9GZ—G. Zepcz.vk iFr.i. Not renewed.
VKI9HG—H. J. Hicks. Transferred to N.S.W.
VK9RD—R. A. Doty. Not renewed.

LOW DRIFT
CRYSTALS

1.6 Me. to 10 Me.,

0.005% Tolerance, $5

*

10 Me. to 18 Me.,

0.005% Toleiance, $6 |

Regrinds $3

THESE PRICES ARE SUBJECT
TO SALES TAX

SPECIAL CRYSTALS:
PRICES
ON APPLICATION

MAJWELL HOWDEN

15 CLAREMONT CRES.,
CANTERBURY,
VIC, 3126

Phone 83-5090

Amateur Radio. January, 1970



Sub-Editor:
Forreston,

ERIC JAMIESON, VK5LP
South Australia, 5233.

By the time you read this the greater part
of the summer DX season will have been with
us, there is little point in my telling you at
great length how things have been as you
already know by reason of Interstate con-
tacts on 6 metres. At this stage of writing,
of course, there have been the usual occa-
sional openings to various States, and sound
from the New Zealand t.v. station on 50.750
Me. pops in occasionally in VK5. Stories are
again coming in of working a thousand miles
or more with 1 watt to a whip aerial, etc.,
and this, of course, is a great thrill at the
time. However, let not the younger or less
experienced think this Is all that is needed.
Be assured, that this sort of working is only
possible effectively during a strong sporadic E
opening. The stations which go on working
the DX for half an hour or so when the band
is folding arc those running plenty of power
to good efficient aerial systems, the others must
content themselves listening to the local sta-
tions using this system working the DX in and
out of the noise.

So, if you have been a bit disappointed with
what you have worked this year, set yourself
up with the best station your skill and finance
will allow, 40 or 50 watts of r.f. lor morel
with as many watts of audio (suitably clipped
and filteredi if you are going to use a.m., an
FET converter, at least a 4-element beam as
high as possible, and you will be a force to
be reckoned with on the band. The chap who
uses his v.f.o. like a garden hose, swishing
from one part of the band to another invar-
iably misses out on contacts, too. If you have
a good signal you can generally establish your-
self in a position on the band which may only
need you to move a few Kkilohertz either way
to keep you in the clear at all times (with
luck!).

Nothing in the way of any news or notes
have come to hand from Interstate this month,
so if the rest of you don’'t want to read mainly
VK5 news, you had best get out the pens and
send along some information. As advocated
last month, I am keen on contests and portable
operation, and a suitable form of advance in-
formation can be given through these columns
if supplied early enough. You are reminded
however of the VK2 V.h.f. and T.v. Group who
are going to support the John Moyle National
Field Day on 7th and 8th February by holding
their V.h.f./U.h.f. Field Day at the same time
instead of the usual New Year period. Some
details of their Field Day were given in the
last issue of “A.R.” Referring to the John
Moyle N.F.D., | am hoping for greater sup-
port than wusual from this State, and hop?
this will be equally matched in other areas.
The Western Zone of VK3 generally provides
the mum area of contact for VK5 though it
is quite possible to work into Melbourne on
these occasions. Let us all make a special
effort during this AX year!

| did receive one note from Interstate Just
in time actually, from Rod VK5ZSD. who is
presently holed up in R.vde, N.S.W. Our loss
Is the gain of VK2 because Rod was an active
experimenter on 52. 144, 432. 576 and 1296 MHz.,
and has taken all his gear with him. VK6 will
also be noting this move with interest as Rod
originally came from there. As he becomes
established we look forward to hearing more
of his achievements in the field of u.h.f.

Probably about next March or April | would
like to launch a message for transmission using
144 MHz., to be passed through as many States
as possible and returned in the shortest pos-
sible time. This business of message handling
by relay has been successfully done in New
Zealand™ and other overseas countries, and |
can see no reason why one could not be sent
from VK5 through all the Eastern States and
back again in a couple of days or so. Be-
cause of the large expanse of country between
VK5 and VKG without Amateur population, if
144 MHz. is used it will probably exclude the
Westerners unfortunately. More details will
be given next issue with proposed date of
commencement.

Doug VK8KK, from Darwin, arrived in Ade-
laide ahead of schedule and has been meeting
up with various friends since. Doug asks lor
some corrections to previously published in-
formation in the V.h.f. Notes that AP2ZMR (West
Pakistani is definitely not on. KR6TAB has
been able to get on the air again following
damage by a cyclone, and that VK9DJ is on
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the air operating with low power. He reports
the Japanese beacon JAL1IGY is still being
heard, frequency varying between 51995 and
51998 KHz., using m.c.w. but with poor keying
characteristics. It also appears most of the
stations forming the “northern gang” putting
signals into the Darwin area operate around
52010 KHz. so that wide areas of the band
need not be tuned—only a few KHz. either
side of this frequency. Peter VK8ZKA, Barry
Barry VK8ZBQ and Colin VK8CM
iex VK2i, together with Doug, form the more
active group of 6 metre enthusiasts in Darwin.
News has now been received that official per-
mission is being granted to Peter VK8ZKA
to relay the Sunday morning broadcasts of
VK5WI in Darwin.

At the time of writing no information is
available whether the VK6 beacon at Albany
is operational. However, it is listed in the
table of beacons as | would think it highly
unlikely the VK6s would allow such a valuable
beacon to be off the air during the peak of
the DX season. The New Zealand beacon now
appears to be operating on a frequency of
145000 MHz. wusing c.w. and the call sign
ZL3VHF. No other details as yet.

ZL2 50.750 Wellington t.v. sound.

VK2 51.740 Channel 0, Western N.S.W.
143.750 Channel 5A, Wollongong.

VK3 51.760 Channel 0, Melbourne.
144700 Under construction.

VK4 51750 Channel O, Brisbane.

VK5 53.000 VK5VF, Mount Lofty.
144800 VK5VF, Mount Lofty.

VK6 52,006 VK6VF, Tuart Hill.
144500 VK6VE, Mount Barker (Albany).
145.000 VK6VF, Tuart Hill.
435000 VK6VFE (on by arrangement)

VK7 144900 VK7VF. Devonport.

ZL3 145000 ZL3VHF (Christchurch?)

Two metre

reem to be ali that is needed to complete a
very favourable picture for communication on
this band, and it seems a pity that these two
States, both of whom are very favourably
situated (particularly as far as VK5 is con-
cerned! for DX attempts during periods of
very high sporadic E activity on 52 MHz.,
should be lacking in this proven facility for
predicting band openings. Such beacons would
also be very wuseful to the boys across the
Tasman in New Zealand to both of these States.
It’'s over to you chaps!

For those of you who are really keen to
work across to New Zealand, and particularly
those looking for that elusive ZL4 for WASNZ
on 6 metres, don't overlook the keenness of
David ZL4PG, currently v.h.f. editor in “Break
In”. David operates on 51553 MHz. running
120 watts of a.m. phone or c.w. to a 5-ele-
ment wide-spaced yagi at 45 feet. Due to
Channel 2 N.Z. t.w., he can only operate on
Sundays between the hours of 0800 and 1000
E.S.T. or after t.w. close down, usually 2105
E.S.T. He will accept skeds any time in these

hours. Except for Stan ZL4MB, who runs 10
watts on 52 MHz., David is the only ZL4 on
6 metres. On the 2 metre scene stations in the

100 watt class in Dunedin_ are Peter ZL4LV,
Ken ZL4TAR and Hugh ZL4TAH, the latter
running a 4X250B as an a.m. linear in his car
on 144.140! Peter and David have high power
extensions to run lkw. on 144 and 432, and
both usually operate on 144.100 exactly; they
are the only stations currently very active
on

Both David and Hugh ZL4TAH are very keen
to work ZL4-VK5 and are prepared to erect
permanent high-gnin antennas on 144, even
giving some thought to such antennas as La-
Port Rhombics, reputed to give 30 db. of gain.
Best times appear to be 1650 to 1745 E.S.T.
Hugh of course is keen to make use of his
32-element 75-ft. long yagi, with a gain of
21 db. So keep your ears on ZL4 during the
summer months.

THANKS

To round ofi' the notes, this month. | feel our
thanks should go to Cyril VK3ZCK, for his
efforts as V.h.f. Sub-Editor in the past. | know
from past experience in writing notes for the
VK5 Journal just what a problem exists at
times to get enough notes, and Cyril has cer-
tainly had to dig deep for some time now to
keep his column together. 1| hope the v.hf.
fraternity will see to it that we continue to
be allotted space in “A.R.” each month by
forwarding information of a national interest.
Thank you, Cyril, on behalf of the v.h.f.
gang, your past problems with lack of news
Is now right in my lap!

| hope everyone had a Merry Christmas and
a Happy New Year, and with hopes of plenty
of DX for 1970. Thought for the month; “If
you want people to notice your faults, start
giving advice.”

73. Eric VK5LP. The Voice in the Hills.

MEET THE OTHER MAN

An Interstate Amateur was to have been
featured in this segment this month, but prob-
ably due to copy closing several days early
for the January issue, we have missed out.
However, | have at very short notice asked
another prominent VK5 Amateur to fill the
gap and he has kindly consented to do so.

Bob Murphy. VK5ZDX. lives at Oaklands
Park, 9 miles south-west of the city of Ade-
laide, at an elevation of some 60 feet. First
licensed in 1961. Bob has been very prominent
in VK5 Amateur affairs. He is a member of
the W.I.LA., was Secretary of the V.h.f. Groun
for three years, a member of the Amateur
Advisory Council for one year. He has prob-
ably set a VK5 record in that he has provided
a relay on 52150 MHz. of the VK5WI Sunday
morning broadcast for between 5 and 6 years,
and conducts a lengthy call back afterwards.
Bob is custodian of the 6 and 2 metre beacons,
and was prominent in the design and con-
struction of them. He is at present Technical
Editor for the VK5 W.I.A. Journal, and has
joined with Rob VK5RG in having two articles
published in “A.R.”

Bob Murphy.

VK5ZD2

Bob is currently operational on 52 MHz.
using a Clapp multiplier v.f.o. and with an
829B running 100 watts to a 6-el. wide-spaced
yagi at 55 feet. His 6 mx converter uses a
rounded grid J2AT7 front-end. On 144 MHz.
e again runs 100 watts originating from a
mixer-type v.f.o. and fed through to a QQE06/40
in the final. A 10-element yagi at 65 feet
ensures a good signal. The converter uses an
EB8CC caseode. The tunable if. is a much
modified AR7 with 2 KHz. mcch. filter, product
detector and other mod. cons. The modulator
runs 100 watts from Class B zero bias 807s.
In addition to the above station equipment
Bob has a specially constructed v.f.o. con-
trolled 6 and 2 metre rig for portable operation
which runs 100 watts on both bands plus a
variety of good antennas to take out with him.
Also mobile equipment Is a feature of his
operations, and he runs 36 watts to an 832A
on 6 mx and 50 watts to a QQE03/20 on 2 mx.
His mobile receivers use a common oscillator
chain at 46 MHz. to 6AM6 on 6 mx and 6CwW4
on 2 mx, the latter giving him a contact of
130 miles whilst mobile! Modified double con-
verted 6-9 MHz. Command receiver for the
tunable i.f.

Bob has worked all VK call areas except
VKO. plus ZL1, 2 and 3. and JAl. 2. 3 and 5
on 52 MHz., while on 144 MHz. contacts across
the border to VK3 and VK4. His present
equipment is all a.m.. but he is preparing for
6 and 2 mx s.s.b. gear using the filter method.
His thoughts for the future include operations
on 432, plans to increase his 2 mx antenna
system to 28 elements 14 by 7 el. yagisi,
further operations of a portable nature (in
conjunction with Wally VK5ZWW, he has won
both the V.h.f. Field Days so far held!, and
will continue to push for operational beacons
in all States.

CONTEST CALENDAR

Until 11th Jan.: Ross A. Hull V.h.f. Memorial
Contest.

7th/8th Feb.: John M. Moyle National Field
Day.

7th/8th Feb.: 36th A.R.R.L. International DX
Competition (first phone week-end).

21st/22nd Feb.: 36th A.R.R.L. International
DX Competition (first c.w. week-endl

7th/8th March: 36th A.R.R.L. International DX
Competition (second phone week-end).

21st/22nd March: 36th A.R.R.L. International
DX Competition (second c.w. week-end)
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TRANSISTORS

CO-AX. FITTINGS, DIODES,
RESISTORS, CAPACITORS

These and many other new com-
ponents are available from the
Victorian Division of the Wireless
Institute of Australia. Members of
any Division wishing to take advan-
tage of this service may obtain a

Components List by sending an
S.A.S.E. (preferably 4" x 9") to:
DISPOSALS COMMITTEE
P.0. BOX 65.
MT. WAVERLEY,

VIC., 3149

SHOUT YOURSELF A XMAS BOX

that will last the whole year!
A subscription to “Break-In”
official journal of N.ZAR.T.
will cost you only $2.35.

Send it to: Federal Subscription Manager.
Wireless Institute of Australia,
P.O. Box 67,
East Melbourne, Vic., 3002.

COMMONSENSE ELECTRONICS
Construction, useful theory, news,
views and comments.

Send for Sample Copy

THE AUSTRALIAN E.E.B.
P.O. Box 177, Sandy Bay, Tasmania, 7005,

ATTENTION AMATEURS AND S.W.L%s
NOW AVAILABLE
CRANK-UP TOWERS
GALVANISED, GUYED

45 ft. light 2-section, $99
60 ft. medium 3-sectlon, $175

60 ft. heavy 3-sectlon, $199
F.O.R.~ Perth, W.A.

Coming soon! 50 ft. Crank-up Tilt-over.
Free Samples
AX QSL CARDS VK
RUBBER STAMPS

Call, Zone, Name and Address $3.50

Call, Zone .....cceeeviniininninnn... $2.25

Name and Address .............. $3.00
K.K., 16 Cowrie Cre», Mt. Pleasant, W.A., 6153

REPAIRS TO RECEIVERS, TRANSMITTERS

Constructing and testing: xtal conv.,
any frequency; 05-ers, R9-ers, and
transistorised equipment.

ECCLESTON ELECTRONICS
146a Cotham Rd,, Kew, Vic. Ph. 80-3777

Swan Electronics Service Co.
Accredited Distributor for
Swan, Hallicrafters, etc.. Receivers
and Transmitters
Specialised Service on all
Swan Transceivers
14 GLEBE ST,, EDGECLIFF, N.S.W.. 2027. Ph. 32-5465
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corre5ponctence

Any opinion expressed under this heading is the
individual opinion of the writer and does not
necessarily coincide with that of the Publishers.

C.W. AND A.O.C.P.

Editor “A.R.,”” Dear Sir,

In Dec. “A.R.” VK3ZJC had some comments
in opposition to c.w. as a requirement for the
A.O.C.P.

I would point out that the 1.T.U. makes c.w.
obligatory to obtaining a licence. As v.h.f. is
not normally a long distance means of com-
munication, the administrating body in this
country has waived this requirement for these
frequencies. Our government, a signatory to
the 1.TU. feels also that c.w. is a national
asset to the community and that this should
be encouraged.

At the present reduced speed level, there
is nobody—unless he is moribund iin which
case he could not pass the technical section'—
who cannot fulfil the requirement. With only
about 40 sounds to learn, it is more simple
than any foreign language to acquire.

Personally, | learnt it ithe incorrect way
it turns out! completely on my own because
at that time there was no one in my bush
locality who could tell me a thing about it.

Rather than ask for its exclusion, | would
press for our pre-war requirement, when an
operator had a compulsory twelve month per-
iod of c.w. only operation in order to become
proficient in communication techniques. At
that time a written request had to be made to
the P.M.G. Department asking for permission
to use phone and stating reason why phone
should be used.

—Ken Gillespie. VK3GK.

THE REMEMBRANCE DAY CONTEST

Editor “A.R.,” Dear Sir,

In my book, the only people interested in
Contests are those who participate, yet we
note that in the VK R.D. Contest each year,
“per cent, participation” enters into the fray
in order to determine a winner. How le-
diculous!!!

To determine the winner of a horse race,
non-starters are just that—non-starters—and
the same applies to motor car races—as a
matter of fact to all “contests” except the R.D.
Amateur Radio Contest of ours!l!

It’s about time the winning R.D. Contest
State was determined solely from the efforts
of active participants only, and consideration
for those not interested ibe they at home,
interstate or even overseasi forgotten!! (Cut
out the dead wood!).

The total points of active participants for a
State, divided by the number of participants
aggregating that total, should determine th»
average score of each State—the winning Stats
being that with the highest average from th?
aggregate of those who took part—forget about
those who didn’t take part!!! (Let’s be a bt
more realistic than we appear to be at present. »

—Eric Trebilcock, WIA-L3042

FEDERAL AWARDS

D.X.C.C.
As no amendments to members’ totals were

received for this issue, the listing remains as
shown In December 1969 "A.R.”

Please note that the
Awards is now:
Federal Awards Manager, W.lL.A.,
P.O. Box s
East Melbourne, Vic., 3002.
No further mall should be
Box 2611W, G.P.O., Melbourne.

address for Federal

forwarded to

CHANGE OF ADDRESS
W.I.LA. members are requested |
to promptly notify any change of 1
address to their Divisional Secretary ]
— not direct to "Amateur Radio."

SILENT KEY

It is with deep regret that we
record the passing of—

VK3AOB—E. F. O'Brien.

MOBILE MARINE OPERATION

Ve have been advised by Alan Reid,
VK3AHR, that he will be operating mobile
marine over the Xmas/New Year period. He
wJl leave Melbourne on 22nd December and
return on 17th January, on the Italian vessel
“Achille Lauro”. Ports of call will include
Sydney, Auckland. Papeete iTahiti), Suva and
Wellington.

It will be realised that Alan will cover much
on the route covered by Captain Cook, 200
>ears ago. and the trip he is taking gives
edded Interest to the mobile marine opera-
tion. At the time of preparing these notes,
it is not known what call sign will be used,
but we hope it will be AX3AHR. Operation is
expected to be limited to 20 metres s.s.b. with
possibly a little c.w.

HAM ADS

Minimum S1 for forty words.
Extra words, 3 cents each.

HAMADS WILL NOT BE PUBLISHED UNLESS
ACCOMPANIED BY REMITTANCE.

Advertisements under this heading will be accepted
only from Amateurs and S.w.l’s. The Publishers
reserve the right to reject any advertising which,
in their opinion, is of a commercial nature. Copy
must be received at P.O. 36, East Melbourne,
Vic., 3002, by 5th of the month and remittance must
accompany the advertisement.

FOR SALE: Collins 75S3B Receiver, excellent con-
dition. $600 o.n.o. LM10 Frequency Meter with
a.c. power supply. $45. C.R.O. Tube. 2 inch, nge

902, $4. Heathkit Signal Generator, SG8, $20.
Russell Bradshaw. VK3SX. Phone 82-2152 (Melb.).
FOR SALE: FR100B Receiver, FL200B Transmitter,

FL1000 Linear. TH3J Beam with rotator and indi-

cator. Together or separate. VK3AWD, Phone 99-
1286 (Melb.).
FOR SALE: FR100B Receiver in mint condition.

5225. L. Janes. No. 3 TELU, R.A.A.F. Base. Pearce,
W.A., 6085.

FOR SALE: Power Supply. 2KV. 300mA. Pi-sectlon
L-C filter, S35. Power Supply. 1KV. 300 mA,, 250V.
150 mA.. 250V. low current. —250V. bias, 12.6V.
A.C. and 6.3V. A.C., S35. Modulator, 90W. UM3
transformer, internal power supply, S35. VK3ZZY.
Phone 50-4367 (Melb.).

FOR SALE: Pye 6v. Converter (solid state), run
that 12v. mobile in your 6v. car. $20. Pye 6v.
converter transformer (ex 3A), 30w. d.c. out, S5.
Kevin Trevarthen, VK3ZDG. 28 Malcolm St., Black-
burn, Vic. Phone 89-3523.

WANTED: Ham Band Receiver, preferably Drake
2A or 2B or similar. Also Leader LSG10 or LSG11l
Signal Generator. Phone 560-0645 (Melbourne).

WANTED: SB101. KWM2. NCX5, etc., with power
supply. Details and price to MacAskill, 3 Edwards
Ave., Beecroft, N.S.W. Phone 871-1622.

WANTED: 522 Transceiver jn mint condition. Also
S.s.b. Transceiver, 4-band, portable type, late
model with schematic. For Sale: Heathkit Mohi-

can all transistor, new, S100, or nearest offer
VK4HK, H. Kinzbrunner, P.O. Box 59, Atherton,
North Old.

WANTED TO BUY: Modulation Transformers, multi-
tapped Woden or similar. Must be 75 watts r.m.s.
rating or greater, with sufficiently wide response
to accept 10 db. feedback or more. Viva la A.M.!
Tony Sanderson. VK3AML. Phone A.H. 53-1229
(Melb.). Thank you.
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BRIGHT STAR CRYSTALS sLim-aMiN

FOR ACCURACY, STABILITY, ACTIVITY ALLOY TUBING

AND OUTPUT
IDEAL FOR BEAM AERIAL
THREE MONTHS SPECIAL OFFER- ATy 3
STANDARD AMATEUR CRYSTALS LIGHT STRONG
STYLE HC6U HOLDER, FREQUENCY RANGE 9 TO 15 Me. NON-CORROSIVE
0
O'O:M)O $4.25 Stocks now available for
0.005% $5.50 Immediate Delivery
Prices include Sales Tax and Postage
ALL DIAMETERS — Vs" TO 3"
COMMERCIAL CRYSTALS Price List on Request
IN HC6U HOLDER, 0.005% TOLERANCE, FREQUENCY RANGE 9 TO 15 Me. STOCKISTS OF SHEETS-
$6.00 plus Sales Tax and Postage ALL SIZES AND GAUGES
Write for list of other tolerances and frequencies available. GUNNERSEN ALLEN METALS
New Zealand Representatives: Messrs. Carroll & Carrell, Box 2102, Auckland PTY. LTD.
Contractors to Federal and State Government Departments SALMON STREET,

PORT MELB'NE, VIC.

BRIGHT STAR RADIO Phone G431 (10 lins]
T'grams: “"Metals" Melb.
LOT 6, EILEEN ROAD, CLAYTON, VIC., 3168 Phone 546-5076 HANSON ROAD,
With the co-operation of our overseas associates our crystal WINGFIELD, S.A.
manufacturing methods are the latest Phone 45-6021 (4 lines)

T'grams: "Metals" Adel.

USEFUL ACCESSORIES

for the Radio Amateur

k SWR Meter K-109. Dual impedance, switchable 52/75 FF-30DX Yaesu three-section Low-Pass Filter, for TVI
ohms. Useable up to VHF. Has Amphenol type co-ax ; ~ _

sockets (50-239). $19.50. redu.ctlon. Cut-off freq. 35 Mc/s. 70 db. :.it 36 Mc/s.

Maximum attenuation 47 Mc/s. and up. Suitable 50-80

SWR Meter, K-108. Smaller size, impedance 52 ohms. ohms. Power 1 KW. P.EP. at 75 ohms. Has SO-239

SO-239 sockets. Includes rod antenna and can be used
as FS meter. $17.00.

Field Strength Meter, K-101. Has 200 uA. 2" meter, Polyphase (U.S.A.) Co-ax Switches. Complete with
sensitivity control, telescopic pick-up antenna, socket numbered switch indicator plate; SO-239 sockets at
for earphone, magnetic “stik-on" base. $12.00. rear, and mounting template. PS-752, 2-position, $15.00:
PS-750, 5-position, 319.80.

sockets. $18.50.

Field Strength Meter, K-102. Tunable, four bands 1.6

to 150 Mc/s., 100' _uA. meter, five-section telescopic "SOLARI" 24-Hour Digital Read-out Clocks, 230 volt,
antenna. Very sensitive. $15.00. 50 c.p.s., light weight desk type, 7" x 33A". Weight
Multimeter, KEW-66. 20,000 Ohm/VOlt, AC/DC. Has 1/2 |b. (Shpg wt., 3 |b) In beige or ||ght grey. $32.00.
overload protection, anti-parallax mirror.  Switched

ranges, 1V. to 1,000V., 50 uA. to 500 mA, 5 megohm, *k Also available, a large range of Amphenol type con-
db. scale. Accuracy 3%. Size: TVs" x 4" x 1A". A nectors, 50-ohm co-ax cable RG8U and RG58AU, H.D.
very dependable high quality Multimeter. $21.30. antenna rotators, speech compressors, electronic keyers.

Prices include Sales Tax. Freight and Postage extra.

BAIL ELECTRONIC SERVICES Toephone sozors’ o Mt NORTH, WIC.. 3129
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PROPRIETARY LIMITED

CUSTOMER SERVICE

NEW STOCK JUST ARRIVED

“Rapar" AC BRIDGE

Model BRS8

Measures:
Resistance, Capacitance,
Inductance and

Transformer Turns Ratios
Price $4600 + 15% S.T.

SPECIFICATIONS:

Resistance: 0.1 ohm to 11.1 megohm in 5 ranges Capacitance: 10 pF. to 1110 uF.
Accuracy: 0.1 ohm to 10 ohm %27 0.1 ohm Accuracy: 10 pF. to 100 pF. =2% =10 pF.
= 111 pF. to 111 uF. *1.5%
R R (el 111 uF. to 1110 uF. 5%
5 megohm to 11.1 megohm =5% Turns Ratio: To 11100 : 1 *1.5%
Inductance: 1 uH. to 111 H. in five ranges Bridge Frequency: 1 Kc.
Accuracy: 1 uH. to 100 uH. =5% =1 uH. Power Source: 1 x 216 9-volt battery
1 mH. to 111 H. £2% Size: 71%” wide x 5" high x 3" deep.
Mo A RADIO PARTS PTY. LTD.
! \ MELBOURNE'S WHOLESALE HOUSE
<= 562 Spencer St., Melbourne, Vic., 3000. Phone 329-7888, Orders 30-2224

City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921

o 25 OPEN SATURDAY MORNINGS!
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REALISTIC DX-150 SOLID STATE
COMMUNICATIONS RECEIVER

Features: 240v. a.c. or 12v. d.c. operation. 30
transistors and diodes. 535 Kc. to 30 Me. in four
bands. Bandspread tuning. “S" meter, a.m./c.w./
s.s.b. Product detector for s.s.b. Compact size.
1AMb X M« X 6\2 in. Polished metal panel, small
internal speaker.

F.O.R. Price S229.50

Matching external speaker E13.30 extra.

No. 62 TRANSCEIVERS

Wireless Set No. 62 Mk. 2 (Pye). Frequency
range 1.6 to 10 Me. in two bands, In-built 12v.
genemotor power supply. Clean condition. Fully
air tested on transmit and receive.

F.O.R. Price $49.50 inc. circuit diagram

WESTON LM-300 MOBILE
TAXI RADIO

Low Band a.m. QO Kc. bandwidth, 70-80 Me.
tal channel locked, single channel.
sistor power supply. 12v. operation,
taxi service or conversion to
microphone and cradle.

F.O.R. Price S45.

Crys-
In-built tran-
suit country
Ham bands, inc.

Packing 50c

AS NEW AND AIR TESTED
LAFAYETTE 5W. C.B. TWO-WAY
RADIO*

Model HE-20, fully transistorised, solid state. 13
transistors. 10 diodes, 27.240 Me. Provision for 23
channels, crystal channel locked, push-pull audio
modulator. 455 Kc. mechanical filter, spotting
switch for accurate reception, t.v.i. trap, 230v. a.c.
and 12v. (positive or negative ground), in-built p.a.
amplifier. Ideal for fixed base station or emer-
gency mobile. Including microphone and mobile
cradle. Fibreglass helical aerial 4 ft. high, cowl
mount. ‘Subject to P.M.G. approved licence.

F.O.R. Price $169.50 tax paid

for mobile use SS16.50 extra.

BENDIX BC-221 FREQ. METER

125 Kc. to 20 Me., including a.c. power supply,
crystals, calibration book. etc.

F.O.R. Price $49.50, packing 75c

TRIO COMM. RECEIVER
MODEL 9R-59DE

Four-band receiver covering 550 Kc. to 30 Me.
continuous, and electrical bandspread on 10, 15.
20. 40 and 80 metres. 8 valves plus 7 diode circuit.
4/8 ohm output and phone jack. SSB-CW. ANL.
variable BFO. S meter, sep. bandspread dial, i.f.
455 kc.. audio output 1.5w., variable RF and AF
gain controls. 115/250v. AC mains. Beautifully
designed. Size: 7 x 15 x 10 in. With instruction
manual and service data.
PRICE $175 inc. sales tax

Speaker to suit, type SP5D, S15 inc. tax.

SO SIS,

MULTIMETERS

MODEL C-1000 POCKET MULTIMETER

1000 ohms per volt. AC volts: 0-10, 50, 250, 1000.
DC volts: 0-10. 50. 250. 1000. DC current: 0-100
mA. Resistance: 0-150K ohms (3K centre). Two
colour scale. Range selector switch. Dimensions:
3v2 x 2v4 x 1 in.

Price $6.50 post free

MODEL 200H MULTIMETER

20.000 ohms per volt. DC volts: 0-5, 25, 50. 250,
500. 2500 (20.000 o.p.c.). AC volts: 0-15, 50. 100.
6U0, 1000 (i0.00O0 o.p.c.). DC current: 50 uA,, 2.5
mA.. 250 mA. Resistance: 0-60K/6M ohm (scale
centre 300. 30K ohm). Capacitance: 10 pF. to 0.001
uF./0.001 uF. to 0.1 uF. Db. scale: —20 db. to plus
22 db. Size 442 x vA x 1Vb In.

Price S11.25 post 30c

MODEL CT330 MULTIMETER
20.000 ohms per volt. DC volts: 0-6. 6. 30, 120,
600. 1.2K. 3K, 6K. AC volts: 0-6. 30. 120. 600, 1.2K
(10K o.p.v.). DC current: 0-0.06 mA.. 60 mA.. 600
mA. Resistance: 0-6K, 600K. 6M. 600Megohm (30,
3K. 30K. 300K ohm centre scale). Capacitance: 50
pF. to 0.001 uF.. 0.001 uF. to 0.2 uF. Decibels:
—20 to plus 63 db. Size approx. 5%2 x 3Vb x 1% in.

Price $16.75 post 30c

MODEL OL-64D MULTIMETER

20.000 ohms per volt. DC volts: 0.025, 1, 10, 50,
250. 500. 1000 (at 20K o.p.v.). 5000 (at 10K o0.p.v.).
AC volts: 0-10, 50, 250, 1000 (at 8K o.p.v.) DC
current: 50 uA., 1 mA., 50 mA., 500 mA., 10 amps.
Resistance: 0-4K, 400K. 4M. 40 Megohm. Db. scale:
—20 to plus 36 db. Capacitance: 250 pF. to 0.02
uF. Inductance: 0-5000 H. Size 534 x 4*8 x 1% in.

Price $19.50 post 30c
NEW MODEL US-100

Overload protection. Shockproof movement. Polar-
ity switch. DC volts: 0-0.25, 1. 25. 10, 50, 250,
1000 (20K o.p.v.). AC volts: 0-2.5. 10. 50. 250,
1000 15K o.p.v.). DC current: 1 mA.. 25 mA.. 500
mA. and 10 amp. AC current: 10 amp. Resistance:
0-50M ohm (centre scale 50). R x 1. 10, 100. 1K,
10K. Db. scale: —20 to plus 10. plus 22, plus 35,
plus 50 db.

Price $28.75 post 40c

MIRROR SCALE
MODEL AS100/DP HIGH SENSITIVITY

100.000 ohms per vot DC. Mirror scale, protected
movement. DC volts: 3. 12. 60, 120, 300, 600, 1200
(100K O.p.v.). AC volts: 6, 20. 120. 300, 600, 1200
(10K o.p.v.). DC current: 12 uA., 6 mA., 60 mA..
300 mA.. 12 amps. Resistance: 2K, 200K, 20M.
200Megohm. Decibels: —20 to plus 63 db. Audio
output: 6. 30. 120. 300, 600, 1200 volts a.c. Size
7V* x 5*2 x 234 in.

Price S34.50 post 75c

MODEL A10/P GIANT (6V2 inch) METER.
CIRCUIT TESTER

30.000 ohms per volt DC with in-built signal in-
jector. overload protected. DC vots: 0.5. 2.5, 10,
50. 250, 500, 1000 (at 30K o0.p.v.), 5000 (at 10K
o.p.v.). AC volts: 2.5. 10, 50. 250, 500, 1000 (at
10K o.p.v.). DC current: 50 uA.. 1 mA. 50 mA,,
500 mA.. 1 amp.. 10 amp. AC current: 1 amp.,
10 amp. Resistance: 10K. 100K. 1M, 100 Megohm.
Signal Injector: Blocking oscillator circuit with
a 2SA102 Trans. Decibels: —20 to plus 63 db.
Size: 6*? x 7*4 x 334 In.

Price $55 tax paid, post 75c

SO SIS SIS S S SIS S SIS SIS

TE-16A TRANSISTORISED TEST
OSCILLATOR

Frequency range: 400 Kc. to 30 Me. in five bands.
Modulated 000 c/s. sine wove. Modulation: 30 p.c.
approx. Ojtput Imp.: Low impedance. Dimen-
sions: 57a x 57a x 3j/b in. Weight: 1.5 Ib.

Price $24 tax paid, post 75c

“NIKKA” 1 WATT TRANSCEIVERS

P.M.G. approved. Solid state. 14 transistors, circuit
inc. r.f. stage. 27.240 Me. (provision for two chan-
nels). Range boost Circuit. Up to 10 miles in
open country or water. Buzzer type call system.
Squelch control. Complete with leather carrying

case.
Price $175.00 Pair
NEW A.W.A. T.V. TUNER
Model 49806. Uses CU8 and 6BO7A.
Price S5.50 postage 50c
PACK OF RESISTORS
100 Resistors of V2 and 1 watt rating
Price St.75 post 20c
BRAND NEW SPEAKERS

212 inch 8 ohms Price St.75 Postage 20c
3 inch 8 ohm3 S2.00 ” 20c
4 inch 8 ohms . S225 »w 20
4 inch 15 ohms $2.25 20c
3DX 8 ohms $3.95 20c
3DX 15 ohms $3.95 20c
B6A7 8 ohms " S5.50 40C
CA7 15 ohms . $5.50 40c
CA7 8 ohms . S7.20 40c
CA7 15 ohms . §7.20 " 40c
12AD 8 ohms S18.75 50c
i2A3 15 ohms S18.75 50c

Nett Price

NEW STEREO HEADPHONES

Large rubber earpiece. Frequency range 100 to
1500 cycles. 8 ohms impedance.
Price $6.75 post 30c
DELCO TRANSISTORS
Type 2N441 s Price$2.40 postage 10c
Type 2N278 ... PriceS6.00 postage 10c
Type 2N301 ... PriceS2.50 postage 10c

LT91 RECTIFIER
20 Volt 2 Amp.
Price S1.50 post 10c

RADIO SUPPLIERS

323 ELIZABETH STREET, MELBOURNE, VIC, 3000

Phones: 67-7329, 67-4286 All

We sell and

Radios. Kew Brand Meters,

ls; "

‘el lle’

ii-

recommend Leader Test Equipment,

‘"] - K3

Pioneer Stereo Equipment and Speakers,

A. S R Transformers and Transistor Power Supplies, Ducon Condensers.

Mail to be addressed to above address

Hitachi Radio Valves and Transistor

Welwyn Resistors, etc.
‘ol lo-*o,
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SIDEBAND ELECTRONICS ENGINEERING

Prices of the following stock are net, cash Springwood, N.S.W., sales tax included. All equipment is
fully imported from the various factories in Japan, the U.S.A. and the U.K., no local or other assembly
away from the factories. All sold under standard factory-backed warranty, which is one year for Yaesu-

Musen, with expert after-sales service, based on 20 years of SSB experience.

come complete with all plugs and power cables.

Yaesu-Musen units

The only exception is made for the FT-200 power supply-speaker unit, which physically is a copy of the
Yaesu supply, but own design and | maintain that | can make a better heavy duty unit in co-operation

with the Australian transformer manufacturers,
imported power supplies.

YAESU-MUSEN—
FT-DX-400 De Luxe Transceiver
FL-DX-400 Transmitter ............cccceeune...
FT-DX-100 AC/DC Transceiver
FR-DX-400 RECEIVEI ..einiiiiiii i
FR-DX-400SDX De Luxe Receiver, with all access-

ories, with CW filter, FM filter and FM dis-

criminator, 2 and 6 metre Converters ....... $475
FT-200 Transceiver with 230/240/250V. AC heavy

duty supply-speaker unit
FL-DX-2000 Linear Amplifier

2 and 6 metre Solid State Converters ............... $25
FF-30-DX Low Pass Line Filters ...........c......... 815
SWAN—
SW350C Transceiver with 230/240/250V. AC power
supply-speaker unit ... $550

SW350C Transceiver with Swan 14-230 AC/DC
POWET SUPPIY e

GALAXY—
GT-550 Transceiver with AC power supply-speaker
013 PP $725
.I-BEAM-
TRIPLE THREE full size 3 element 10-15-20 metre
Yagi Beam with built-in 52 ohm balun ........... $180
HY-GAIN—
TH6DXX tri-band 6 element Yagl Beam, on indent
order ONly ..o 8210

HYQUAD tri-band Cubical Quad, 10-15-20 metre,
one co-ax. feedline .........ccooooiiiiiiiiiiii.,

BN-86 BaIUN ..enenenieieieeeeie e e eee e $20

TH3JR tri-band Junior Yagi Beam .................... 8110

14AVQ 10 to 40 metre Vertical ....................... 845

18AVQ 10 to 80 metre Vertical ....................... $75
MOSLEY—

TA33JR 3 element tri-band JuniorBeam ............ $95

MP-33 Mustang Array ....ococeeeeeeeiiiomiienaineeanns S120
NEWTRONICS—

4-BTV 10 to 40 metre Vertical ....... ... 855

With 80 metre top-loading  coil $70
MOBILE WHIPS—

WEBSTER Bandspanner, 10 to 80 metre continually

adjustable .........ooeiiiiii e $55

MARK HW-40 40 metre Helical Whip ............... $20

MARK HW-3 10/15/20 metre tri-band Helical Whip $35

Swivel Mount and Spring for MobileWhips ........ $10
ROTATORS—

CDR HAM-M heavy duty Rotator, with 230V. indi-

cator-control Unit ..........cooiiiiiiiiiiiieens $165

for genuine 230/240/250 volt AC, than any of the

Arie Bles

ANTENNA NOISE BRIDGE-
OMEGA TE-7-01 Bridge ......ccoeeiiiiiiniiiiiininennens $25

CRYSTALS—
FT-241 Series, Channel 0-79, box of 80 crystals .. $15
Individual Crystals from $0.25 to $2— for 455 KHz. ones.
Sets of six matched Crystals, including two USB/
LSB carrler/VFO Crystals:
From 400 to 450 KHz.......cccoevniinenens 85 to $10
From 460 to 500 KHz....................... S10 to 35

FILTERS—
KOKUSAI Mechanical Filters, 2.7 KHz. bandpass,
modern miniature size, with input-output trans-
formers and matching USB/LSB carrier Xtals .. $40

9 MHz. Crystal Filters, as used In Yaesu FT-200 $30

12V. DC SUPPLIES—
ACITRON heavy duty, fits all Transceivers ....... 8110

CO-AXIAL CABLE-
52 and 75 ohm, 3/16 Inch diam, $0.25; 52 ohm 3/8 inch
diam., 80.50 per yard; any lengths up to 100 yards.

Connectors, Amphenol type PL-250 male .......... $1.25
SO-239female ....81.00
BALUNS—
Exact duplicate of Hy-Gain BN-86, excellent copy $12.50
S.W.R. METER—
Calibrated Output Meter, 0-100 and 0-500 Watt
aNd S.WLR. e $35
GONSET—

2 metre SSB/AM/CW Transceivers, 144 to 148
MHz., continuous range, with 115V. AC power
supply-speaker unit, solid state design with
transmit mixer-driver-final valves, 20w. p.e.p. S350

TRANSFORMERS, ETC.—

NATIONAL Kingsgrove, N.S.W., brand new, still In stock:
U60/285 285-0-285V. 60 mA,, 5V. and 6V. fil. 81.25
U60/325 325-0-325V. 60 mA,, 5V. and 6V. fil. 81.25
U60/385 385-0-385V. 60 mA,, 5V. and 6V. fil. 81.25
U80/385 385-0-385V. 80 mA,, 5V,, 6V.. 6V. fil. S1.50
PA80/300 300-0-300V. 80 mA,, 5V. and 6V. fil. S1.50

E30/80 30H. 80 mMA. Choke ........cccvvieienenninnnn. $1.00
F15/150 15 H. 150 mA. Choke .........cccoveuenenene. $1.00
8451 240 to 115V. 2A. 200W. Step-down lIsolation
Transformer ..o
9716 240 to 240V. 75W. Isolation Tarnsformer .. $1.50
6610 240 to 5V. 3A. Filament Transformer ....... $0.50
Various Transistor Output Transformers: 85, 375
and 245 ohms to 3.5 ohms .........cccceeieinnnnn. $0.50
6 and 12V. Vibrator Supply Transformers ...... S0.25
Neon Ballast Chokes, 15W........ccceveieiiieinnnnnns $0.25

Allow sufficiently for packing, handling and freight for transformer orders,
only a few of them will fill the limit weight for post parcels.

Sideband Electronics Engineering

P.O. BOX 23, SPRINGWOOD, N.S.W., 2777

Amateur Radio, February, 1970

Telephone (STD 047) 511-394 Springwood
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FEDERAL COMMENT:

World Administrative Radio Communications Conference

for Space Telecommunications

As has previously been announced
in “Amateur Radio,” the International
Telecommunications Union has called
a World Administrative Radio Com-
munication Conference for Space Tele-
communications, to open in Geneva in
June 1971 with a maximum duration
of seven weeks.

Who better to comment on the sig-
nificance of this Conference than Mr.
R. E. Butler, the Deputy Secretary-
General of the I.T.U. On 15th Septem-
ber 1969, Mr. Butler addressed the

L TU. (C.C.I.LR) Study Group TV.
(Space Telecommunications) at Gen-
eva. He said: “Personally, | believe,

and | think that many will agree, that
this will be one of the most important
radio-communication conferences ever
held by the Union—ranking in import-
ance to the 1947 Atlantic City Confer-
ence—for the profound influence it will
have on future frequency service allo-
cations, including sharing and the re-
cognition to be given to the incentives
that will arise for the maximum ex-
ploitation of satellite capacity and
orbits, as well as the determination of
the necessary co-ordination procedures
at the various international levels—
more important, say, than the 1963
Space Conference, when much atten-
tion was being focused on the public
telecommunication and research needs
and different orbital considerations.”

There is no doubt that the LT.U.
appreciates the role that can be played
by the Amateur Service in space com-
munications. Three days earlier, on
12th September, Mr. Butler opened the
International Amateur Radio Conven-
tion held at Geneva. Again, | quote
from his words: “. . . | think that world
communications and international com-
munication and co-operation have a
tremendous debt to Radio Amateurs.
You all have always been to the fore-
front of developing co-operation, and
providing the back-up assistance in
time of stress; and here | speak from
practical experience from my country
[Australia], that from time to time is
ravaged by the climatic disturbances
and national disasters in the way of
floods and fires at country and near
country centres. On many occasions,

Amateur Radio, February, 1970

normal telecommunications have been
severed and great reliance has been
placed in the provision of advice and
guidance to the people in the more
difficult areas through the use of the
‘ham operators’. Their proficiency has
been the foundation of many commun-
ity service requirements. Such are the
contributions of the Amateur Radio
operator which go on almost unnoticed
but quite successfully.

“If | turn to another aspect, we hear
a great deal these days on the develop-
ments of global communication sys-
tems, specially in the use of satellites.
Again, almost unnoticed, with their
much less elaborate plans, the Ama-
teurs have again shown their energy
in being to the forefront. You have
organised your own satellite experi-
ments, which gave the possibility of
many Amateurs joining in the use of
this new technology. With the orbits
which were selected, there have been
more or less global use of the satellites.

. as the LT.U. faces its respon-
sibilities, it is pleasing to know that
we can still rely on the contribution
of the Amateurs towards the achieve-
ment of our basic and mutual objec-
tives.”

The Federal Executive is very alive
to the significance of the 1971 Space
Frequencies Conference. Whilst the
planning at a governmental level for
that Conference is at its very earliest
stages, it is most important that the
Amateur Service is fully prepared to
meet the challenge of that Conference.
Already, preliminary discussions have
taken place with our Administration,
but the problem is global, not national,
and therefore, the Executive has been
engaged in considerable correspond-
ence with its fellow LAR.U. Member
Societies overseas.

One of the great issues for the Ama-
teur Service at this Conference is the
right of the Amateur Service to have
the unrestricted privilege of using its
frequency allocations for space com-
munications. No doubt other issues
will emerge, but at this time to predict
what these issues will be would be

mere speculation. The question of fre-
quency allocations must loom large.
The position is complicated by the fact
in the allocations above the 144-148
MHz. allocation, the Amateur Service
allocations are shared bands with the
Amateur Service as the secondary user.

At this stage, the Administrations are
preparing for the Conference by pre-
paring their own proposals which are
collated by the L.T.U. Headquarters at
Geneva, and are circulated throughout
the world for consideration by all Ad-
ministrations.

How important to the Amateur Ser-
vice are the v.h.f. and higher frequency
allocations? | suppose if one attempted
to answer this question on the basis of
band usage, one would inevitably be
drawn to the conclusion that these
bands are not terribly important, but
this is to be short sighted in the ex-
treme. The Amateur Service is only
just beginning to move into these higher
allocations, as techniques and compon-
ents become more readily available. To
date they have primarily been the pro-
vince of the serious experimenter. There
is no doubt that satellite communica-
tions will offer increasingly wide hori-
zons for the Amateur Service generally.

The Amateur Service cannot afford
to suffer any frequency loss, for it is
the potential use of these bands in the
future, using techniques that may re-
quire significant bandwidth, that is the
corner stone of the Amateur Service’s
case. The loss of frequency now may
not seem to be terribly important, but
in the future, such a loss may turn out
to be an irretrievable tragedy.

The Wireless Institute of Australia
will formulate its policy towards the
World Administrative Radio Commun-
ication Conference for Space Telecom-
munications at the Federal Convention
lo be held at Easter this year. The
Federal Executive has prepared for the
consideration of Federal Councillors a
detailed comprehensive and confidential
report.

As an organisation, we cannot afford
not to be prepared—and we shall be

prepared.
—MICHAEL OWEN, VK3KI,
Federal President, W.I.A.
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LONG-DELAYED ECHOES ... RADIO'S

"FLYING SAUCER"

EFFECT™

BY O. G. VILLARD, JNR., W6QYT; C. R GRAF, W5LFM; AND J. M. LOMASNEY, WAGNIL

of hearing your own voice repeat

the last couple of words of your
transmission, after you have switched
over to receive? r have you been
aware, after another station stands by,
that a weaker signal on the same fre-
quency is repeating the last few words
of the transmission, with exactly the
same “fist”?

Well, believe it or not, some Ama-
teurs have. If you, dear reader, think
us out of our minds to even bring this
matter up, rest assured that there are
many others who share your view and
would cheerfully consign us to the
booby hatch. If 'you haven’t tuned out
by now, you are undoubtedl?; asking:
just who "are the folk who have had
this experience? Are they emotionall
unstable types, prone to LSD-style hal-
lucinations? But hear this: one is a
rofessor of mathematics at a well
nown West Coast university; another
is a physicist at a midwest research
foundation; still another has managerial
_resp_onsibilit|y_ for important commun-
ication satellite programmes at a pro-
minent West Coast aerospace corpora-
tion, and most of the rest have a pro-
fessional connection with electronics in
some way . . .

Hard to discount their reports, it
appears. Were these men hoaxed, you
ask? That’s always a possibility, and
it apparently has happened in the past.
But what about the Instances where the
echo was heard both on the Ham’s own
signal, and on the signal of the station
being worked? It would take a pretty
clever spoof to simulate both the sound
of long-distance transmission and the
transmit-receive timing. Still, it could
be done, just as a photograph of a fly-
ing saucer can be handily simulated
with the aid of ordinary crockery.

That’s what makes the study of long-
delay echoes (LDEs) exciting. At the
moment, there is no really indisputable
proof that they exist. Scientists remain
unconvinced about UFOs, and LDEs
are in the same category. However, an
increasing body of experimental evi-
dence argues for the reality of LDEs,
and it is interesting that a number of
new ideas for possible theoretical ex-
planations have come to light only
within the last couple of years.

Scientific research is placed under
great handicaps when the effect being
studied is highly infrequent in occur-
rence. The handicap is even worse
when there is no satisfactory theory to
guide experimentation. In" these “cir-
cumstances it hardly pays to set up a
special test if a useful result is achieved
only once a year on the average. This
problem is well known to astronomers,
who depend almost entirely on Amateur

4 Reprinted from “QST,* May 1969

HAVE you ever had the experience
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e Amateur help is needed in
unravelling the mystery of signal
“echoes" which persist for times
much longer than round-the-world
propagation delays. This baffling
and unexplained effect, wherein
whole words— and not just syllables
— are repeated, was first reported
in 1928, and occurs so rarely that
many doubt its reality. Interest in
the subject has been re-awakened
by recent discoveries in plasma
physics which— if applied to the
ionosphere— suggest new possible
explanations. The authors review
the reports known to them, suggest
that the effect is real, and solicit
further observations.

reports to locate comets which pop into
view in unannounced places and at
unannounced times. Busy professionals
simply cannot devote that many hours
per year to scanning the skies. LDEs
provide an analogous opportunity for
Hams to be of service to the profes-
sional communi(tjy. Reports on LDEs,
with time logged accurately, should be
invaluable in helping to
particular puzzle.

solve this
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Flg. 1.—Details of the transmitting set-ups used
for the first observations of long-delayed echoes.

BACKGROUND

Echoes of very Ion? delay were first
reported in 1928 (References 1 and 2),
not long after international short-wave
broadcasting got under way. Trans-
mitter powers were around ten Kkilo-
watts; antennas were tilted wire (see
Fig. 1); the radio frequency used was
around ten megacycles, and receivers
were for the most part regenerative.
Oscilloscopes and tape recorders were
unheard of. On the other hand, inter-
ference levels were far below those of

today. The experiment consisted of
transmitting one or more dots or dash-
es, and timing the received signals with
the aid of a stop watch. Delays ranged
from 2 to 30 seconds. Echoes were

heard at locations both close to and
distant from the transmitter, some-
times apparently at the same time.

Fig. 2 shows an example.
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SIGNAL NUMBER

Fig. 2.—Some early observations of long-delayed
echoes, some of which were apparently audible
at three locations at the same time. Signals were
sent every 30 seconds: note the briefness of the
total period of reception. (From Reference 2)

A number of theories in explanation
of the observations were tried and dis-
carded. The basic difficulty is that
radio waves in most circumstances
travel at the velocity of light (186,000
miles per second), so that a complete
transit of the earth takes only one-
seventh of a second. A trip to the
moon and back takes roughly two sec-
onds. One theory held that the waves
might be slowed down sufficiently if
they happened to be close to the iono-
spheric  “critical frequency”; however,
it soon became obvious that the accom-
anying losses would inevitably swal-
ow them wup. Loss also makes the
possibility of multiple passes around the
earth unlike(ljy (210 are required for
a 30-second delay)—for the ionospheric
gas is by its very nature a lossy dielec-
tric. The hypothesis that echoes might
be returned from uncharted clouds of
electrons far distant from the earth was
seriously considered at the time; today,
of course, we know that deep space
holds no surprises of that particular
sort.

By the middle 1930s few echoes were
being received, and the matter remained
dormant until the Cavendish Labora-
tory of Cambridge University under-
took a study in 1948 (Reference 3).
In a carefu ¥ear-|ong test involving
transmission of about 27,000 test sig-
nals at 134 and 20.6 MHz., not one
LDE was recorded. No further pub-
lished scientific activity seems to have
taken place since that ‘time.
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In the intervening years there ap-
ears to have been “at”least one Ama-
eur report which was discovered to
be a hoax, and in another instance a
mechanical fault in a recording was
responsible for reports of “delayed
echoes” audible on a standard-fre-
guency-station time announcement,

In Scientific work when none of the
postulated explanations  satisfactorily
explains a reported. effect, and when
a reputable _scientific organisation at-
tempts to find it experimentally and
doesn’t succeed, there is an under-
standable and almost overpowering
impulse on the part of other members
of the scientific’ fraternity not to be-
come further involved. "This is how
LDEs came to have roughly the same
dubious status as UFOs.

Some 18 of the_ type 3 events were
observed in a period of about a year.
These findings were reported to” the
Office of Naval Research under whose
contract the work was performed, but
they were never published because it
could not be proved beyond reason-
able doubt that the observed signals
were in reality caused by WWV trans-
missions. They could, " for example,
have been the_result of an obscure fault
in the transmitter, although this is con-
sidered highly unlikely: fre-
guencies are shared by ‘other standard-
frequency  stations ~throughout the
world; this introduces troubJesome un-
certainty. (So does harmonic radiation
from 1 Hz. crystal oscillators on
the Hewlett-Packard Palo Alto produc-
tion line, as WB6FDV found out in a

Fig. 3. — Signal-intensity-versustime

recording for normal conditions.
Upper channel is background noise
30 KHz. away. Lower channel is
standby of VVWV-20 carrier. Note
rapid drop Into background noise
level. Receiver bandwidth: 100 Hz.

-4 MINUTES
10645 PS. T. MARCH 1,1959)

T

Fig. 4.— Note the weak signal per-

sisting on the WWV-20 frequency

for roughly 30 seconds after stand-

by. There is no proof, but it might
be long-delayed echo energy.

mememeemeneeen 4 MINUTES meemmonmememmmmememannen
(084SP.S.T. FEB. 28,19591

MORE RECENT EXPERIMENTS

In 1958, W5LFM drew WFIQYT’ at-
tention to field-strength recordings in
which there was an apparent decay
of received-signal energy . during the
30-second _interval of carrier intérrup-
tion for identification purposes. This
behaviour, which could "have been
ascribed to weak (perhaps incoherent)

!on%;delayed echo "energy, turned out
in the end to be due to the effect of
mechanical “stiction” on operation of

the pens of the then-standard Ester-
Ilne-An(tlus paper-chart recorders. The
observaiion did, however, suggest an
inexpensive means for collecting_ data
on possible LDES: use a _more suitable
recorder and see what is left behind
on the frequency when WW\V’s carriers
leave the air once an hour. Studies of
this sort were made by W6QYT with
the help of various part-time graduate-
student assistants at Stanford” Univer-
sity in the period 1958-1960 (Refer-
ence 4). The following suspicious cir-
cuEn(sjtances were —very occasionally —
noted:
. fl) Extra noise, decaying exponent-
ially” for tens of seconds;
. (2) .Extra noise of roughly constant
intensity, enduring for about” the same
period of time (sée Figs. 3 and 4), and
(3) Instances where” the same’ noise
actually contained a weak signal sim-
ilar to’the WMV carrier. (An example
is shown in Fig. 5.)
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classic bit of detective work.) A more
sophisticated experiment was clearly
needed to decide the matter one way
or another, and the effort was side-
tracked owing to the pressure of other
activities.

POSSIBLE THEORETICAL
EXPLANATIONS

If hi. signals are to endure for tens
of seconds, a wa)t/ must be found for
ionospheric loss t0 be overcome. In
the  1930s the POSSI_bIhty of signal am-
plification in the ionosphere "had not
occurred to anyone, but today we can

visualise a number of means by which
this _might take place. Parametric
amplification has been suggested (Re-
ference 5): the ionosphereé is not a
perfect linear dielectric, and if we
could exploit this property, one signal
—in principle—could “pump” another.

Anather new development is maser
amplification; the ionospheric plasma
is acted upon b¥ a whole spectrum_ of
radiation from_the sun;  is it possible
that amplification-producing population
inversion somehow takes place? Still
another explanation has to do with sig-
nal storage_in_ the ordered motion Of
electrons splnnlngi around magnetic field
lines; for. example, there ml%ht be an
1onospheric analogue of the phenomen-
on of spin echoes in nuclear magnetic

resonance.
Professor F. W. Crawford of Stan-
ford University has been studying—on
?aper and in"the laboratory—plasmas
hat “talk back”, almost like Edison’s
original phonorqraph éReferenc_e 6). A
complex signal is fed in, which "then
disappears insofar as the external cir-
cuit I1s concerned. To call it out, the
P_Iasma is pulsed; a replica reversed in
ime then appears (see Fig. 6). These
“plasmas with memory”—and the above
is only one scheme of many—are most
readily studied when comparatively
high pressures and gigahertz radio_fre-
guencies are wused. ~_The tantalisin
feature of these experiments is that |
they could be extended to ionospheric
pressures and h.f. frequencies, the indi-
cated time dela)&s fall right in the 3-30
second ball park.
. Another remarkable and compara-
tively recent finding is the so-called
“stimulated natural “emission” observ-
able at v.I.f. At very low frequencies
(on the order of 15 2.2 radio signals
both travel underneath the ionosphere
and penetrate it. Those which pene-
trate are guided by the magnetic field
lines and_ travel from northern to south-
ern hemispheres at phenomenally high
altitudes qver the equator (one oOr two
earth radii). During their travel, these
waves actually rearrange the ambient
electrons and” store energy in_ them.
This enerfg%/ is available to amplify any
signals of the same frequency after the
causative wave is shut off. As a result
an unstable_but recognisable replica of
the signal is heard “after the original
transmission.  stops. . Examples ° are
shown in Fig. 7, which is taken from
Reference 7. .This mechanism most
emphatically will not work at h.f., since

: Refererce
Jos 201959 too o chonnel
0345 nn 35¢'
wwv
Fig. 5—Lower record (a frequency- ronm, Seasnn 20Mcn
amplitude-time plot) shows possible —— T *7*7&—_'
15-second "echo” of WWV-20 trans- UT- 0345 .
mission. (Note the 60 Hz. hum side
frequencies on the WWV carrier
prior to standby.) There Is no Soeckogran of 0345 fn June 20.559
proof that this signal was really re- &_‘ o > -5
lated to the WWV transmission; R S T e SEIE RS
only a presumption based on ob- 3oo_,———-———--—‘-"—‘ﬂ'-‘-'-" AR -. "“-300
servation of a large number of re- 200- 200
cords of this type. 100- _too
Q ====mmmmm—————— — 0
Ur-  0545-X
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h.f. spectrum. In their view their lack
of results might in part be explained
by the difficulty of findingha clear chan-
nel. It is certainly true that they oper-
ated in commercial telegraphy bands,
which are comparatively crowded; it
is also true that their antennas were
directive upward, since they were
primarily looking for reflections from
electron "clouds in space. It is also pos-
sible to speculate that, if maser am-
plification were involved, interference
would have the effect of syphoning off
amplifying power which might other-
wise go into keeping the echo going.
(This would be in addition to the ob-
scuring effect of the interference.) The
QRM would tend to be amplified, in-
stead of the echo, since stimulated
electrons in giving Uf) their energy will
tend to look themselves to the strong-
est signals of the appropriate frequency
present at any given time.

WHAT AMATEURS CAN DO
TO HELP

Additional Amateur reports of LDEs
are urghentl?/ needed to guide on-goin
research. If an LDE Is experienced,
the most important single piece of in-
formation to write down is the exact
time of occurrence. Because LDEs are
so transistory, it may be possible to
establish a relationship to other, equally
transistory geophysical events simply
by making a time-of-occurence com-
parison. Try to log, at the time, all the
circumstances of the experimental set-
up—frequency, antenna heading, etc.,
plus a careful description of the ob-
served effect.

It is suggested that the making of
special transmissions in the hope of
catching an LDE is a_sure road to total
frustration. Best bet is to act as if they
didn’t exist. However, if you have a
taﬂe recorder which can be spared from
other duty, use it to record the output
of the station receiver at all times. A
single tape can be used over and over
again. Then, should an echo put in an
appearance, you’ll have it trapped—if
the tape hasn’t worn out in the mean-
time! ~ Frequency-amplitude-time plots
(similar to “voice prints”), made from
such recordings, should be very instruc-
tive. However, tapes $|Ike photos of
UFOs) can be easily faked, so don’t
expect to convince skeptical scientists
and garner instant glory by producing
a sm%le example: nobody will bite.
Nevertheless, many tapes collected over
a period of time at many locations, and
containing internally consistent infor-
mation, may well permit the piecing
together of a sensible explanation.

It’s fun to think that in this era of
“big” science, there is still an era
where Amateur Radio operators can
make contributions which will be as
uniquely valuable as those provided
to astronomers by the amateur comet-
watchers.

SOME REACTIONS UPON
HEARING LDEs

Those who are privileged to hear
LDEs are clearly members of a highly
exclusive club, “since many Amateurs
active for 20 years or more have never
observed anything like it. Yet some
who do, such as W5VY and W6CAZ,

Amateur Radio, February, 1970
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Please send reports to—
W6QYT,
Radioscience Laboratory,
Stanford University,
Stanford, California, 94305.

All  communications will be ac-
knowledged and credit given.
+o —n 4

report that they hear LDEs on the aver-
age about once a year when the)r/1 are
operating regularly” (perhaps 1-2 hours
per day on the average). Hence, the
effect must happen at least this often.

W6QYT has queried ship-to-shore
radio-telegraph operators of the Mackay
Radio receiving site at Half Moon Bay,
California, with negative results. 1t
appears that these men, who contact
ships at varying distances throughout
the world, every day, around the clock,
and in several wavebands, simply do
not hear LDEs. However, a typical ship
transmitter has a power in the order
of 150 watts, and a non-directional an-
tenna; hence it is not as potent as most
Amateur stations.

Psychologists say that the human
mental computer is astonishingly effic-
ient at recognising something which is
known. This is probably an important
aspect in the identification of one’s own
voice or “fist”. One wonders how many
weak LDEs associated with other trans-

missions may have gone unnoticed, be-
cause the ear tends to shut out—auto-
matically—anything it classes as QRM,
and therefore spurious.

The almost universal reaction to
hearing a good LDE is total astonish-
ment. For this reason the memory
tends to be fresh even after the pass-
age of years. Some of the reports con-
vey this feeling quite dramatically.
According to W60L, “l was just tun-
ing the band, listening, and heard this
Russian working someone. There was

WIRELESS

some slight QRM on his transmission
but the copy was reasonablal good.
However, | heard him sign and then |
realised that the QRM was his echo,
and that | could again copy the last
part of the transmission.” Says W6KPC,
who heard “whole words, if they were
not too long, . . . the echo was so loud,
long, and startling that my reaction
was to ‘talk’ about it with someone!
. .. I've never heard such long echoes
before or since.” In W6ADP’ words,
“l was calling ON4AU on 28 MHz., and
switched over to listen and heard on
my own frequency ON4AU de W6ADP
K. Was very weird and never will
forget it. Signal sounded like it was
coming a long way but was S6 or so0.”
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ELECTRIC CURRENT AND OHMS LAW

LECTURES TWO AND THREE

ELECTRIC CURRENT

In some atoms, notably silver and
copper, the outer electrons can be
replaced by other electrons and thus
move from atom to atom. This con-
stitutes a flow of electric current.

Current is measured in Amperes,
after its discoverer, Ampere.

TERMS

Ampere

Milli-ampere = one-thousandth of
an ampere
1 X 10-3 ampere.

Micro-ampere = one-millio-nth of
an ampere
1 X 10'6 ampere.

Resistance.—In _some atoms, the elec-
trons are very difficult to move, so it
becomes very” hard to pass an electric
current. Such atoms or molecules are
known as insulators.

The unit of resistance is the Ohm,
named after Ohm.

Ohm

Megohm = one million ohms
= 1 x 106 ohms.

Milliohm = one-thousandth of an

ohm
= 1 X 103 ohm.

1 ohm is the resistance of a column
of mercury at 0°C., having a uniform
cross section, a height of 106.3 cm. and
weighing 14.452 grammes.

E.M.F—Electromotive  Force, also
known as electrical pressure or voltage.
It is the electrical force or pressure
between two points. It is usually called
Volt after Volta.

Volt
Megavolt = one million volts
= 1 X 106 volts.
Kilovolt = 1 thousand volts
= 1 X 10s volts.
Millivolt = one-thousandth of a
volt
= 1 X 103 volt.
Microvolt = one-millionth of a volt
= 1 X 106 volt.

MeV.—The unit of energy applied to
the radio active emission "of particles
or_similar radiation. Not to be confused
with electro-magnetic radiation.

MeV = about one-millionth of an
erg = 1 million electron volts.

1erg = work done in moving a mass
of 1 gramme a distance of 1 centimeter.

The term MeV should not enter the
course.

*6 Adrian Street, Colac, Vic., 3250.
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! + Continuing the series of lec- !
j tures by C. A. Cullinan, VK3AXU, ]
j at Broadcast Station 3CS for stud- |
! ents studying for a P.M.G. Radio |
i Operator’s Certificate.

OHMS LAW

This is a fundamental law of elec-
trl_cr%/ and must be completely mem-
orised:

Current = -—E.M.F._
Resistance
This is usually written:

C= E -“F R, where C is current
in a}r)nperes (sometimes known
as 1).

E = EMMF, (voltage) or pressure
or volts.

R —resistance in ohms.

In A.C. calculation, R is known as Z,
the symbol of Impedance.

One ampere is the current which
will flow in a resistance of 1 ohm when
an EM.F. of 1 volt is applied.

1 ohm

1 ampere

Transposing:
C=E4R
E=CXR
R=E-orC

Ptcgwer.—This is expressed in the unit
att.

KW or Kw — 1 kilowatt — 1,000
watts.

Mw —1 megawatt — 1,000,000 watts
(used mainly in electrical power sys-

tems). Do “not confuse with radio
term’ of:

mW = 1 milliwatt = one-thousandth
of a watt = 1 x 10-3 watt.

The watt is a _unit of power. The
watt-hour is a unit of energy.

Slé%gose a power station can produce
100, Kw. and it operates continuous-
ly for one year. Then the energy it
will have produced

= 100,000 X 8760 KWH
hours), as there are 87
in a normal year.
876,000,000 kilowatt hours.

876 megawatt hours.

RESISTANCE

When two or more resistances are
connected in series, the total resistance
is the sum of the individual resistances.
However, when_two or more resistances
are connected in parallel the resultant

kilowatt
hours

C. A CULLINAN,* VK3AXU

resistance is less than the smallest, as
determined by the formula known as
the Reciprocal of the Reciprocals.

1 :

Rtotal= 1 1 1 1
R1 + R2 + R3 + RN

The following problem will illustrate
both the calculations of resistances

in series and resistances in parallel
(shunt).

Problem
In the following circuit, find:

(1) The voltage drop across each
resistance.

(2) Current in each resistance.
(3) Total current in the circuit.

It is assumed that the battery has
zero internal resistance.

6N 50
250
10002

ll
"
100V.

A. The simplest way to tackle this
problem is to find, firstly, the total
current, because when this is known
all the other answers can be derived
from Ohms Law.

B. Ohms Law states C = E s R.
Therefore to find the total, it is nec-
essary to find the total resistance of
the Circuit, therefore we have to cal-
culate the effective resistance of the

three parallel resistances and add this
value to the 6 ohms series resistance RI.
1
R (parallel) - 4 1 R4
RR 4+ R8T 1
1
1 1
=4-+ 25 % 10
Find LCM = 100.
1
1 1
-+ + 57w
100
1
= 20 + 4+ 1
100
1
= 25
100
Remove reciprocal. Invert bottom term.
100
Therefore R (parallel) = -25-
— 4 ohms.

(Continued on Page 13)
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Commonsense and

“To be a follower of fashion

is not always a wise choice.”

—G3VA in “Technical Topics,™
“Radio Communications/’ Jan. 1969

Although the above quotation was in
reference to the illusion that s.s.b. bears
charismatic virtue compared to n.b.f.m.,
it could well be applied to the modem
myth that transistors can replace valves
ln_gust about anything, including trans-
mifters. The paSt five_years of writing
about semiconductors in the Australian.
“E.E.B.” may have established me as a
firm advocafe of semiconductors. If so,
I believe that | ought to be able to

oint out some _of” their limitations.

he point of this article will be to
show that if transistors are used at r.f.
in transmitters, t_hekl_m_ust be used
properly, and that if this is too difficult,
valves “could well be a better choice!

DIRE PRECAUTIONS

_ For some two years | have been fill-
ing the pages of “E.E.B.” with a series
of articles “on the design_of transistor-
ised transmitters, pointing out that
there are_certain unigue limitations_ of
voltage, linearity, and frequency which
must be considéred if the beasts are to
behave properly.

For this, | have acquired a certain
reputation as a prophet of Doom. |
do not think, however, you could accuse
the author of “Technical Topics” and
of “Amateur Radio Techniques” (by
R.S.G.B.) of a lack of technological
insight, ‘yet. he makes much the same
points in his columns in "Radio Com-
munication”—for example in Feb. 1968,
.. 103: “Transistor Transmitter Insta-
Pl!&tles" and “High Power Transistor
A5

He points out that most troubles arise
when the transmitter is detuned, and
particularly when_loads are reactive—
and when “does this not occur in Ama-
teur practice? To my surprise, paral-
leled transistors are more, efficient than
in push-pull, but only if they share
current equally, as via separate base
drive adjustment—and when is this
ever doné in Amateur transmitters?

_ Many of the same points_are raised
in the excellent R.C.A. “Silicon Power
Circuits. Manual,” and in numerous
other places. And for every_chap who
writes to say that his transmitter works
fine without all that fuss, there are
two or three who complain that tran-
sistors are untameable, often expen-
sively so. Their transistors have
perished from overdrive, = overvoltage,
inexplainable and ineradicable para-
sitics, or from heat death (inefficient
operation or unequal current sharing).

Even worse are the numerous experi-
menters who are content if they can
merely get a lamp to light. at thé out-
put, or 'who have parasitics creeping
out from every condenser, but who
prune them by careful glue and white-

*32 Waterworks Road, Dynnyme, Ta*., 7005.
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Instabilities
R. LEO GUNTHER* VK7RG

wash, and by efficiencies which_ rarely
represent Q over 5 And their har-
monic outputs?

Yes “it will work,” but so will a
spark coil; many of the contemparary
results are as appalling as the signal
from a spark coil—and nearly as broad.
They arise from the assumption that
“transistors are {ust like valves." Well
they are not, theyre different. And
the” difference becomes more pronounc-
ed as the power goes l(,I:P And if you
are going to get good results from
them, it requires a few simple precau-
tions, frequently found in the now
readily-available” literature on the
subject.

ON MAKING EFFICIENCIES

The following article, disguised as a
review of some interesting literature,
will lay stress on three main points:

(1) Instabilities must not be toler-
ated. These include oscillation, or
tendency to oscillation of an amplifier
at any frequency.

(2) Efficiency must be reasonable,
both” for coupling and for output. This
involves_ suitablé impedance matching
and it involves a judicious choice of
collector conduction angle and tank
Q (Ref. 1-4).

_43) There is no need to use tran-
sistors as a matter of fashion. In those
instances where valves can_do a_better
job, valves will do a better job, simpler,
cheaper, and easier.  Such “an instance
arises in many applications which re-
qt“r% more than a few watts of power
at rff.

Yes, certainly valves have filaments
“which soak up power”. So do tran-
sistors _and coils as often used. But,
to achieve efficiency with the semi-
conductor P]/ou must ‘sacrifice reliability;
not so with the lowly valve.

| must mention, here that in the
following discussion | am not neces-
sarily exhorting you to read the articles
(unléss, of course, you become inter-
ested in looking them up), but merely
to think about the points raised, and
apply them to your own experience.
his” will make “it unnecessary to re-
produce any diagrams here.” If you
don’t _remember "what a neutralised
amplifier looks like, look it up. The
recently published “Radio Communica-
tion Handbook™ B. is a_fine
source for much rélevant information.

AN ILLUMINATING ARTICLE

A good framework around which to
mould the first point would be: “A
1969 Model 50 Me. Transistor Trans-
ceiver,” by T. H. Campbell, WATFIC,
“QST,” Jan. 1969.

In addition to a very interesting trans-
mitter, a first class receiver is described,
using, among other things, the cas-
coded triode  configuration of triode
FETs (Ref. 9) in the rff. and iff. stages
(and why not the mixer?).

in Transistorised Transmitters

INTERCHANGEABILITY OF
POWER TRANSISTORS

There are various transistor _types
specified for his transmitter, but in" my
OBInIOﬂ you need  not be concerned
about “éxact equivalents” for such
things. The main requirement is to
use Po_and fir ratings (Ref. 10-12)
%Bproprlate for your ‘needs. For this
0 Me. transmitter, the 2N2217 in the
final has Pc = 800 mW. maximum, tX
> 250 Me. The Fairchild 2N3642 or
Motorola 2N3137 would do the same
thing, the AY6102 at perhaps less
collector current, the Motorola 2N697
at one-fourth the frequency. For higher
power (or more efficiency at the same
power!? the R.C.A. 2N3375 or 2N3866,
or Muliard BLY34, 2N3553, or 2N3375
would be worth Using. Much_of the
concern about interchangeability is
groundless. Many transistors are_more
alike than the " detailed specification
sheet%)mlght lead you to believe. (Ref.

INPUT AND DRIVE

An excellent rule of thumb mention-
ed by WAT7FJC is to limit the total
collector_d.c. input to_the amplifier to
the maximum dissipation rating of the
transistor. This provides a generous
and _often necessary safety  factor.
Driving stages are no probléem: drive
the final until  the desired collector
current is obtained under load, with
due respect for base-voltage ratings,
etc. (Ref. . .

In this case, the driver (a 300 mW.

2N706) supplied 100 mW. to drive the
final to 500 mW._Although that_is only
7 db. of final gain, the Rhigh_drive was
necessary  because of _emitter-circuit
degeneration; the latter is desirable (up
toa point), because it increases linear-
|tty of the final, particularly for modula-
ion.
. An unbypassed resistor in the emitter
is, however, undesirable if it increases
emitter circuit inductance (Ref. 5), or
requires too much r.f, drive, or reduces
power output excessively.

THE VIRTUES OF

NEUTRALISATION!

.Of special interest in this “OST”
circuit Is a very important point | have
been stressing“in correspondence with
an author who has sent us a nice tran-
sistorised transmitter circuit. WATFIC
says: “Note neutralisation in the final
stage. This_may not be necessary to
prevent oscillation, but it is important
in_securing good modulation character-
istics. Just because an amplifier does
not oscillate when not neutralised does
not mean that feedback does not exist,
but rather that there is not enough to
cause the stage to take off. In reali
it may be cloSe to the edge. The feed-
back in such an amplifier’is not a con-
stant. It varies over the modulation
eyrie, and its effect on the stage gain
varies, so the rX output is not a linear
function of the modulator output . . .
Neutralisation is done by slowly in-
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creasing the capacitance _Sof the neu-
tralising condenser) while watching
the current meter. At some point there
will be a sudden increase in current.
Quickly back off the capacitor until
the current drops down. Set it (the
neutralising condenser) so that you can

turn the tuning capacitor . about
30° farther toward maximum setting
than where the output peaks, before

the current jumps up. This is _onli an
approximate setting, but it will kee
the amplifier stable, and provide excel-
lent modulation characteristics.”

The author also admits an often
overlooked fact, that neutralisation of
transistor power amplifiers can never
be complete, though he overlooks the
fact that unilateralisationf can improve
it The actual reason for the trouble
is the varicap-effect of the collector-
base junction; this is well discussed in
Ref. 7. The result is that neutralisation,
particularly of a power amplifier, can
only be a compromise at best.

What WAT7FJC contributes, is to point
out that compromise is worth making
—a fact generally denied in the fancy
technical  literature—because of the
exaggeration of that varicap effect dur-
ing modulation voltage peaks. Neutral-
isation has another unexpected advan-
tage: the detuning of the final on mod-
ulation peaks (Ref. 7) is largely avoided
and correct tuning of the final is greatly
simplified. The same tuning is valid
with or without modulation! Very
interesting.

Other conditions and prerequisites
for good modulation are discussed in
Refs. 3 and 4, and likely to appear
further there if time permits. | might
mention that WAT7FJC, like a lot of
other good people, modulates his driv-
ers from a tap on the modulation
transformer, but this is not necessary,
and adds only to modulation trans-
former problems; see Ref. 4.

| wonder how these brave blokes in
America can assault the airwaves with
microwatt a.m. signals in competition
with the forest of single sideband
splatters?

HIDDEN INSTABILITIES

) The_JJoint_made_by_ WATFJC concern-
ing hidden instabilities is very import-
ant. If your Fower (or other) amplifier
does not oscillate when you turn it on,
it may still be potentially unstable.

If you obtain oscillation, say when the
collector voltage is raised above a
certain level, or when base bias is

reduced, you need not feel pleased if
the insta |I|t¥ disappears when you
reduce the collector voltage or increase
the bias. This is a point transistors
share with valves, and as | have often
maintained, a good knowledge of valve
amplifier behaviour is invaluable for
understanding much transistor per-
formance.

THE EFFECT OF BASE BIAS

“In many transmitters, base reverse
bias or bypassed emitter bias is used
to drive the stage further into Class C
(see Refs. 1, 2, 6), in an effort to obtain
higher efficiency and better stability.
The higher efficiency can indeed be

t Resistance in series with the neutralising
condenser to cancel out negative resistance
feedback. See also Ref. 2.
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obtained, but only under certain rigor-
ous conditions, as discussed in those
References. But it is quite undesirable
to increase base bias merely to keep
a stage from oscillating!

Consider the case with valves. In
order to ascertain the tendency towards
parasitics in an r.f. power amplifier,
a searching method is to reduce the
class C bias until the valve draws cur-
rent up to anode dissipation, without
any r.f. drive. If instabilities or para-
sitics are present which were absent
with heavier bias, it shows that there
is a fault which must be corrected.
Because, when the amplifier is biased
normally in class C, and when it is
driven "to the normal pulsed anode
current condition, it is no longer cut
off, and obviously the instability can
occur just as it did when the bias was
reduced artificially. This results in
apparently unexplainable instability, or
broadness of signal, or modulation
nonlinearity, or —excessive harmonic
output, etc.—all maddeningly obscure
symptoms, obscure because they appear
to be hidden when you look for them.

Exactly the same thing happens with
transistors, and it matters not at all
that the bias-polarity and 1,/In char-
acteristics of a transistor differ some-
what from those of a valve. The main
problem with transistors is to match
them properly, at input and at output,
as | shall discuss further in due course.

Once the instabilities have been chas-
ed by apB_Iying diverse cures (Ref. 7),
you can bias the stage or increase the
voltage as you please—consistent with
limitations of breakdown voltages. If
your power amplifier is stable only
when you detune it, or only when you
self-bias it (e.g. by a base-leak), chase
out that instability, don’t tolerate it!

THE USES OF HIGH POWER
TRANSISTORISED TRANSMITTERS?

In the December 1968 issue of “73
Magazine” is one of many articles on
high ﬁfor_ transistors) power transmit-
ters. It is a good example of a point
which can well be made about these
beasts. That transmitter puts out 30
watts, using the T.l. equivalent of the
SE3030, but is high power r.f. in tran-
sistors practical? (See Ref. 5.) Can
the considerable problems of matching
low impedances be overcome satisfac-
torily? There is an appalling amount
of transistor circuitry which simply
translates valve configuration into com-
mon-emitter transistor design, with
scant regard for the one really big
difference between them: the transistor
is a power-operated device, rather than
voltage, and impedances are low. The
higher the power, the lower the im-
ﬁedances. his poses the problem of
how to get the power in and out effic-
iently (c.f. Ref. 12).

Certainly some kind of signal can be
produced by circuitry treating tran-
sistors as small valves, but what kind
of practice is that? Consider the out-
put tank of the abovementioned 30w.
amplifier. For a Q of 12 (Ref. 5), 1
amp. line current would produce a
circulating tank current of 12 amps, in
his (essentially) parallel resonant cir-
cuit. Obviously he’ not attaining a
Q of 12 in_his little “miniductor” in
"m-configuration, nor are any of you
who use nice miniature output tanks

to go with those nice miniature r.f.
power transistors. )

In addition, modern design calls for
loading of even modestly high power
collectors by L or T networks, not pi,
to obtain adequate coupling with suf-
ficient harmonic rejection. This subject
has been covered well in the R.C.A.
"Silicon Power Circuits Manual”, “Ama-
teur Radio Techniques” (R.S.G.B.),
and in much periodical literature here
and abroad.

VALVES ARE NICER

Furthermore, that 30w. transmitter
takes 4 watts of drive, and the col-
lector efficiency is only 50%. If it
were modulated, the driver would also
need to be modulated as usual, and
output transient voltage problems
could be encountered. Any attempt to
increase collector efficiency would in-
crease risk of collector or ‘base voltage
breakdown. And so forth. A valve at
that power is simpler to adjust, easier
to drive, easier to power, more effic-
ient, and gives far fewer troubles and
harmonics. Good low power (e.%. <
50w.) bottles are plentiful and cheap;
over 50w., Eimac has some glorious
ones. This is progress?

This fact has been recognised by
numerous “hybrid” designs which have
appeared in  the literature, the most
recent being “The 2 Metre Transistor
Transmitter Plus One,” by R. W. Mec-
Donald, “73,” Jan. 1969, f 28. It uses
transistors to drive a 6146, explicitly
neutralised. It also uses a nice fm.
system with phase modulation in early
stages to give 5 kc. deviation at 144 Me.

In the case of the “6 Metre Exciter,”
by K. W. Robbins (“73,” Sept. 1968,
p. 52) only one watt is_obtained from
a 6CL6 driven by transistors, but this
is with a modest anode voltage of 150v4
It runs an oscillator at 45 Me. and uses
a 5-6 Me. FET v.f.o. in a very stable
heterodyne arrangement, giving stable
mixed output at 50+ Me.

One _intriguing hybrid system was
“Five Transistors—Two Tubes—35W.,”
by J. A. Meissner, “QST,” April 1962,
p. 16, in which an ordinary transmitter
(2E30 —m 2E24) is modulated by a
transistorised anode modulator, but the
d.c. power for the final is obtained by
audio rectified from the modulator!
This allows:

(1) Mobile operation with low aver-
a%e power consumption;

(2) Always 100% modulation for any
level "of modulation;

(3) Reduced construction cost, and
with the many—

(4) Advantages of a valve in the final

P-a.;

(5) It overcomes the traditional ob-
jection to valves in mobile: the
power converter;

(6) But because of the low duty
cycle, the final valve may be run
at an apﬁremably higher input
power without damage. You can’t
do that with transistors, because
they don’t have a reserve of cur-

rent carriers. (Ref. 4, 14.)
With  modern design, the driver
could be transistorised, and no h..

t But NEVER run h.t. directly from the mains.
No matter what you see in the American
magazines, this is ‘a sure invitation to catas-
trophe.
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supply would be required at all! |
must ‘build one of these with 3A5s one
day. .

And that is the reason why you see
hybrid circuits from time to time in
the literature (e.g. Ref.

WHY THIS ARTICLE?

If you have been brave enough to get
this far, you may be wondering about
this strange article which comments
favourably or acridly on other articles.
In this increasingly complicated world
there is an excess of information being
accumulated, and not enough sense
made of it. What is the use of a
mountain of technical magazines everK
month if theg merely inundate you wit
an indigestible array of facts? How
many of those circuits are you going
to build? How many are you going to
remember?

There is a need for articles which
correlate it all, bring together main
oints, and leave the details to the
ookshelf. One reason for the deserved
popularity of G3VA’s monthly “Tech-
nical Topics” in “Radio Communication”
is the fact that he does just this; it is
probably the most significant feature
in the whole of the Amateur periodical
literature. But there cannot be too
much of this kind of correlating, and
my present effort has been of that kind,
extracting points important for design

and discussing them in the light of
practical requirements. | invite you to
contribute to this effort, too, with suit-
able articles in “A.R.” and to help make
more sense out of the Information
Explosion.

ERROR

Please note that in the Jan. 1969
“QST” transceiver article by WAT7FJC
there is a serious error. He has a 4700
ohm unbypassed resistor in the emitter
of the r.f. power amplifier. Since its
average collector current is about 70
mA., this is obviously an absurd value.
The resistance is possibly 470 ohms,
or more likely 47 ohms. The unby-
passed resistor increases linearity, but
if it is too Iar%e it reduces collector
voltage too much, and it also_increases
opportunity for emitter-circuit induct-
ance, which is bad (Ref. 5).
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ELEC. CURRENT & OHMS LAW

(Continued from Page 10)

Now total series R — 6 ohms + 4 ohms
— io ohms.

Then the current in the circuit, from
Ohms Law, C = E + R, = 100 10.
Therefore total current = 10 amperes.

Next it is necessary to find the volt-
age drop across R1 (6 ohms) and the
three resistors, R2, R3 and R4 in par-
allel (4 ohms).

To do this we transpose Ohms Law
so that E = C X Therefore the
voltage drop across RI, 6 ohms = 10
X 6 = 60 volts. Also the voltage drop
across R2, R3, R4 (4 ohms) = 10 x 4
= 40 volts. Proof, 60 volts + 40 volts
= 100 volts, which is the voltage of
the battery.

Thus it will be seen that the voltage
across each of the three paralleled re-
sistances is 40 volts, but as each is
different in resistive value, it will have
a different current flowing in it

Again we use Ohms Law, C = E
-i- R- Therefore
C throughR2 =: 40 5 = 8 amps,

C throughR3 = 40 25 = 1.6 amps.
C throughR4 = 40 100 — 0.4 amp.

Proof: We know that the total cur-
rent in the circuit is 10 amperes,
therefore the total current through the
parallel combination of R2, RS,
must be 10 amperes.

Then 8 + 16 + 04 =

Then answers to the questions are:
(1) Voltage drop across

10 amperes.

RI — 60 volts
R2 = 40 volts
R3 = 40 volts
R4 = 40 volts.

KW. ELECTRONICS
KW2000B TRANSCEIVER

2) Currer|1t in each resistance:
R

= 10 amperes
R2 = 8 amperes
R3 = 16 amperes
R4 = 0.4 ampere.
(3) Total current in circuit:
0 amperes.

Note that the questions were phrased
in such a manner that the logical
method of working them out required
a different sequence. This is often done
in examination papers. Also note that
current has been expressed throughout
in amperes, voltages in volts and re-
sistance in ohms.

This is because Ohms
that:

The current in amperes = E.M.F. in
volts -~ resistance in ohms.

APOLLO MANNED FLIGHT
ROOM AT TIDBINBELLA, ACT.

Law states

If you occasionally regret the lack of a

beam to maintain communications, be
grateful you are not forced to the lengths
which the space programme demands.
Above Leon, a harmonic of VK3TX, is
contemplating part of the equipment in
the Apollo manned flight room at Tid-
binbella, A.C.T. We regret the photograph
does not show the UNIVAC computer
also, but the photographer had to use
something on which to rest his camera!

= L

COVERS 10 TO 160 METRES

Six-band operation.

Lift-up inspection lid

Two-speed V.F.D. tuning.
Mechanical Filter provides pass-
band for SSB.
No external
required.
Independent transmit and receive
frequencies or true transceive
operation.

antenna  switching

180 Watts P.E.P.

Matching AC power supply with
built-in  speaker.

Side Tone Monitor for CW.
Crystal controlled Receiver first
mixer.

Output Impedance adjustable.
Easy to install in a vehicle for
mobile operation.

Lightweight, attractive, robust and
efficient.

Write for Technical Leaflet

sole usiration agen:. SIDEBAND  RADIO

73 COLE STREET, ELWOOD, VIC., 3184

Phone 96-1877
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A Graphical Method for Locating Interfering
Beat and Harmonic Frequencies

In the design of any equipment
which generates its required frequen-
cies by the heterodyne method it is
always necessary to guard against the
production of unwanted frequencies by
the mixing of harmonics of the original
input frequencies. Even if the original
input frequencies are themselves free
from harmonics, the mixing process
will generate them and the output
signal will contain a surprisingly large
number of unwanted frequencies. For
example if two signals are mixed and
account is taken of all harmonics u
to the tenth order, the output will
contain a total of 220 frequencies made
up of the two original frequencies and
their harmonics, plus 100 sum and 100
difference frequencies.

The simple ﬁraphical method de-
scribed below allows all possible beat
frequencies and harmonics ;pr to any
desired order to be read off directly.
For convenience, the following notation
is used:

(@) The input frequencies are de-
noted by X and Y. (If one of the input
frequencies is produced by a v.fo., it
should be denoted by Y.)

(b) Harmonics of the input fre-
quencies are denoted by XI, X2, X3,
etc., and YI, Y2, Y3, etc.

(c) The beat frequency produced by
the addition of the second harmonic of
X and the fifth harmonic of Y is de-
noted by X2Y5+, while the difference
frequency between the same harmonics
is denoted by X2Y5—.

AN EXAMPLE

In order to illustrate the method, the
following Eroblem will be used as an
example. Frequencies of 9.0 MHz. (X)
and 52 MHz. (Y) are to be mixed to
produce a beat frequency of 14.2 MHz.
What beat and harmonic frequencies
will fall below 20 MHz. if harmonics
up to fifth order are considered?

The sequence of operation is as
follows:

1 Using a fairly large sheet of
ordinary squared graph paper, mark
out a scale of frequency on the right
hand edge of the paper extending up
to at least five times frequency Y.
Mark out the same scale along the
lower edge of the paper extending out
to at least five times frequency X. See
Fig. 1

2. Mark a series of points on the
left hand edge of the paper to indicate

the harmonics of frequency Y. In this
particular case, these points would fall
at 5.2, 104, 15.6, 20.8 and 26.0 MHz.

Number these points as shown to iden-
tify the harmonics.

3. Mark a similar series of points
along _the upper edge of the paper to
identify the harmonics of frequency X.

¢ 76A Fifth Ave., Shoalwater Bay, W.A., 6169.
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In this case these points will fall at
9.0, 18.0, 27.0, 36.0, and 45.0 MHz. Draw
a vertical line through each of the X
harmonic points.

. From each Y harmonic point
draw a line sloping upwards to the
right at 45“ These lines are known
as sum lines.

. Draw a second series of 45° lines
through each of the Y harmonic points.
These lines slope downwards to the
right and are known as difference lines.

6. At any point where a difference
line meets the X axis a reversed differ-
ence line is drawn which slopes up-
wards to the right at 45°. Sum lines
and reversed difference lines are there-

fore parallel and equally spaced. (The
use of reversed difference lines may
be avoided if desired by extending the
difference lines below the X axis in
their original direction and using a
double size page of paper.)

All Bossible beat frequencies pro-
duced by harmonics of the input fre-
quencies are now indicated on the
graph wherever a vertical X harmonic
line intersects a sum line, a difference
line or a reversed difference line. The
frequency of any particular beat may
be read off from the right hand scale.
The combnation of frequencies pro-
ducing that beat may be determined by
(Continued on Page 15)

X0 X1 X2 X3 X4 X5
Y3 15,6 X1Y2+ 19.4 X2Y0 18.0 X3Y2— 16.6 X4Y4— 152 X5Y5— 19.0
Y2 104 X1Y5— 17.0 X2Y1— 128 X3Y3— 114 X4Y5— 10.0
Y 5.2 X1Y1+ 142 X2Y5— 8.0 X3Y4— 6.2
X1Y4— 11.8 X2Y2— 7.4 X3Y5— 1.0
X1Y0 9.0 X2Y4— 2.8
X1Y3— 6.6 X2Y3— 2.4
X1Y1l— 3.8
X1Y2— 1.4
Table 1.
X0 X1 X 2 X3 X4 X5
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Fig. 1
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SIMPLE

Some time ago, when | had a tow-
bar on mg car, 1 made up_some mobile
antenna bases using a pipe cap into
which was cast an epoxy resin. By
using a muffler clamp and a piece of
flat Steel about 12" x 2" X he base
was mounted well clear of the body-
work of the car; it could also be easily
adjusted for rake.

As the tow-bar had never been_ used
for_its designed purpose of towing a
trailer | decided when | bought "'my
present HK Holden that the bar was
an unnecessarily expensive luxury and
sought another ‘method of mounting the
anténna base. It ap(%%ared that a
bracket made from 0.064" (16 s.w.g.)
half hard aluminium would be strong
enough and so this was tried out. On
m%/_ second. try, | hit upon a design
which is simple to make, unobtrusive,
and strong enough to stand upon. It
can be made to fit any bumper, regard-
less of contour.

I will describe mx' mount, which_ is
designed for a HK Holden, but, which
should fit some other models with little
or_no modification. Dimensions can be
adjusted to suit the particular type of
bumper bar used on your car.

Materials required are: a piece of
half hard aluminium 12" x 4" x 0.064"
and two “Jubilee” hose clamps of a
size large enough to go around the girth

of the bumper for Holdens. They need
tl\(l) be5 about 13" long and | have used
0. 5%,

The aluminium is cut and folded so
that four lugs 1£" wide protrude on
either side of the body of the mount
and the clamps hold the unit firmly in
place against the bumper. | found that
it was a good idea to form a small hook
on the top piece but found that such a
hook was a disadvantage on the bottom.

Having marked out your piece of
metal and cut the notches in to the
drilled holes, it is a simple matter to
fold the flaps inwards in a vyce by
using a couple of short lengths_of angle
iron or._hardwood of ap?ro riate size.
This will permit you to_fold only to a
right angle. At this point, if you feel
that you would like a stronger mount,
another strip two inches wide and about

. |n Fold Il
I | %3 x
Mounting s~\
4'4 £l TOP | hoieg"CJ
X
I II t Fold i
fiu -— U w3V,

X=Drill V; hole & slot to fold line.

FIG. 1. NO HOLES - AERIAL MOUNT.
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"NO HOLES"

MOBILE MOUNT

nine inches long is placed inside the
channel and the flaps closed over it.
My mount appears to be strong enough
without the additional piece.

The 2" piece across one end then has
a_90° bend put in it and with a piece
of i” thick material inside the bend, a
hook is formed.

Now mark the position of the hole
for ¥lour antenna base and after cutting
the hole, the mount can be fitted to the
car using the jubilee clips.

Please note that the rear bumper of
HK Holdens have a protruding lug
under the bumper in the most appro-
priate mounting place and if the mount
Is made wider than 2" it will not fit.
You can, of course, make it wider and
fit it nearer to the number plate cut-
out if you wish.

Those who have different types of
]galr may find the following hinfs help-
ul.

Measure the girth of the bumper, add
about one inch™and use this dimension
to purchase the Jubilee clamps. If you
cannot get one to go right around the
bumper,” the ma(ljy be oOpened up and
joined end fo end.

An easy way to establish the sizes
of the top” and bottom sides of the angle
is to loop a tape measure around the
bumper bar and with a pencil or Iargze
nail work on the extended loop to
establish the dimensions X and Y which
are, of course, 5£" and 6" in the case
of HK Holdens.

I found it convenient to drill J"
diameter holes at the ends of the pieces
to be notched out and then cut the
notches with tinman’s shears.

. Those contemplating mobile opera-
tion for the first time may wonder how
they can get the co-ax_from the trans-
ceiver to the mount without disfiguring
the car. This is easy as the door sills
are remaovable and so the co-ax_can be
run under them along one side, up
under the back seat and down into the
spare wheel well. In the bottom of

this well can be drilled a hole which
you will later fill with a grommet before
disposing of the car or you can use the
drain hole provided.

Happy Mobiling, Syd VK3ASC.

A GRAPHICAL METHOD FOR
LOCATING INTERFERING BEAT
AND HARMONIC FREQUENCIES

(Continued from Page 14)

following the sum or difference lines
back to~the Y axis, and by following
the vertical lines down to the X axis
to locate the harmonic concerned. In
the case of a beat which occurs on a
reversed difference line, it is necessary
to follow this line down to the X axis
and then_follow the corresponding dif-
ference line up to the Y axis.

For example, point B represents the
beat frequency X1Y2+ (194 MHz),
while point C represents X2Y1— (12.8
MHz.).

Table 1 shows all harmonic and beat
frequencies below 20 MHz. as read from
Fig. 1 The values in each column are
those obtained by reading down each
X harmonic line ‘in turn.

This method of predlctlng beat fre-
uencies may be extended to cover
the case where one of the input fre-
quencies is variable. This situation
arises when a v.fo. is used in a trans-
mitter which then heterodynes the sig-
nal to the final output frequency.

The graph is drawn up in the usual
way using the lowest available v.fo.
frequency™ and plotting its harmonics
on the Y axis. Each of the predicted
beat frequencies is then transformed
from a sum line or a difference line
and downwards from a reversed dif-
ference line. The length of the ver-
tical line drawn from “any intersection
point is equal to the v.f.0.” tuning range
multiplied by the order of the sum,
difference or_ reversed difference line
on which it is based.

_ If for example the 52 MHz. signal
in the above system was derived from
a v.fo. with_a range of 5255 MHz,
then point B (194 MHz.) would be
transformed into the range 19.4-20.0
MHz. since B lies on a second order
sum line. In a similar manner point C
12.8 MHz.) would be transformed into
the range '12.5-12.8 MHz. since C lies
on a first order reversed difference line.
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Fold
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“HAM RADIO”
July IMS—

Lor Periodic Y»gl Beim Antenna, W6SAI
As Its name implies, this antenna is a com-
bination of the L.P. and the Yagl. The L.P.
antenna is a very useful device when it is
desired to operate over a wide band of fre-
quencies. i.e. 3-30 MHz. It is not so useful
when narrow, harmonically related bands are
used. Bill Orr suggests this as one answer
to the problem.

C.W. Transceiver for 40 and M Metres, by
K3010. FET front-end. followed by a mixture
of bipolar transistors and FETs until a 12AU6
driver is used to drive a 1625 final. Some
would say why a 1625? He had it on hand.

Direct Methods of Measuring Antenna Gain,
6JYO. Describes how to obtain meaningful
data using simple equipment. VK3ATN rates
a _mention. .

The Crystal Oscillator, W6GXN. A complete
summary of solid state devices as crystal oscil-
lators to enhance your technical reférence file.

Complete Transverter for Six Metres, by

WAO9IGU. Showing how you can %et on 6 mX
s.s.b. using one of these and a 40 mx trans-
ceiver.

Stub Bandswltched Antennas. W2EEY. De-
scribing two multiband verticals, a fixed sta-
tion antenna and a twin lead portable—no
loading coils or traps.

Glass Semiconductors. WI1EZT. Who said
glass is an insulator? It seems some of it is
semlconductorm% i X

A 40 Metre Bobtail Curtain Array, VEITG.
A modified three element broadside antenna
that will more than double your radiated
power.

August i960—

A Large Homebrew Parabolic Reflector, by
WB6IOM.  Complete details for a sixteen foot
parabolic_ reflector usm% honeycomb sandwich
construction. Honeycomb foil and epoxy as a
filler is becoming popular in many places. This
will probably interest the Moonbouncers.

Solid State QiVer, W5TKP. Replacing hot
tubes with cool transistors makes_this 21-year-
old veteran better than ever. Two versions
are described by WS5TKP, “the Q5’er reviver."

Distortion in F.M. Systems, W5JJ. Adjust-
ment of receiver and transmitter for optimum
performance in the f.m. mode, .

Simple Frequency-Divider Calibrator usin
MOS 1Cs. W6GXN.  MOSFETs have been use
in mar]%/ Amateur r.f. amplifier designs. Here
is _a different application. .

Putting Together a Mobile Installation, by

OFCH. recipe for summer fun. Using a
Galax%, too, ah_what Bles, sri bliss.

A New Multiband Quad Antenna, DJ4VM.
This driven array features several improve-
ments over conventional quads for three-band
operation. . .

A New C.W. Monitor. W2EEY. The versatile
IC appears again—this time in an r.f. actuated
kexlng monifor featuring the low cost ulL914.

ombined Digital and Burst Encoder, b
K8AUH. Selective call and tone burst signal-
ling provide enhanced f.m. operation.

September 1969—

F.M. Techniques and Practices for V.H.F.
Amateurs. W6SAI. History and information on
the advantages and disadvantages of f.m.
Practjcal circuits are discussed and some com-
mercial equipment is described. i
_ Using Integrated Circuits with Single Polar-
ity Power SupPlles. W2EEY. This clears up
the question of power-supply connections to
linear ICs and preesnts some hints on lead
dress and bypassm?.

A Frequency Trlpler for 1296 Me, WA4API.
Introducing the varactor as an efficient micro-
wave harmonic %enerator for transmitting use.

Tunable Band Pass Filters for 25 to 2500 MHXx.
K6RIL. Here are some useful additions to
your v.h.f. and u.h.f. test equipment. .

Single-Pole Band Pass Filters, W6HPH. Fil-
ters for operation on 21. 28, 50 and 432 MHz.
are described. i

Standards for Amateur Microwave Commun-
ications. K6HIJ.  This standard microwave
system offers a practical means for Amateur
work above 1 GHz.
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Solid State Modification of a Mobile Con-
verter. John R. Schuler. An easy way to
modernise a Gonset tube converter for mobile
use.

Affect of Mismatched Transmitter Loads, by
W5JJ. Does the character of the load affect
power amplifier efficiency?

This completes the run-through of nine issues
of "Ham Radio” which have arrived to date.
My summing up_ of the %ournal is that it pre-
sents items of interest to all Amateurs in a
very complete manner. Text is comprehensive
without Dbeing unnecessarily wordy. Produc-
tion Js clear and precise and any comments
which are made are done in a dignified man-
ner. | have no hesitation in recommending
this journal to my fellow Amateurs.

“QST”
November, 1969—

The Colllnear. Ya%l Quartet. WBKPC. It has
often been said that an outstanding aerial
will get better results than high power. This
design, which consists of four six element
ﬁagls, the upper pair 103 feet above ground,
as a gain of about 15 db. on 10 metres.
Let’s Talk Transistors, by Robert E. Stoffels.
Reprinted from Telephone Engineer and Man-
agement. Part One covers the structure_ of
matter and its application to transistors. This
is the first of a nine-part theoretical series;
written especially for persons with a limited
technical background.

Solid State Speech Processor, WB2EYZ.

A controlled amount of clipping added to com-
pression gives a better overall result, in speech
processing than does either alone.

. A Code_Practice Oscillator and C.W. Mon-
itor, WB6TUM. A sm&)le gadget for the be-
ginner in Amateur Radio or solid state tech-

nique.

% 21/28 MHz. Transverter for 85 MHz
Transceivers. If you are stuck with a mono-
band transceiver for the 80 metre band, this
article shows how you can get onto ten and
fifteen with relatively little "trouble and ex-
ense.
P Atmos;lgheric Noise and Receiver Sensitivity,
WT7IV. he statement is often made that re-
ceiver noise figure tends to unimportance as
the frequency of transmission falls. Here arc
the figures to demonstrate the point.

A Co-ax Fed Trap Dipole for 80 to 10 Mx.
WI11CP. Here is a multiband aerial which is
easy to make and adjust. It can be used with
one or two poles for support.

Perfect Morse Code from Teletype Tape
Inexpensively. K1PLP. A minar plug-in modi-
fication to ‘a transmitter-distributor™ and you
can use a teletype machine to send Morse at
about quarter of teletype speed.

Recent Equipment. “QST" reviews the Inoue
FDFM-2. A small 2 metre transceiver runnin
about one watt output from dry batteries an
two watts from an_ accumulator. Sells in the
U.S.A. for about 250 dollars. It has a larger
brother which gives at least five watts output
and sells for about 300 dollars. W1HDQ seem-
ed to like the rig which he suggested as being
ood value for “money. They "have not yet
een seen in Australia.

Transmission Line Section! for R.F. Chokes
and By-passing, WG6AXT. At v.hf. or u.h.f,
line sections perform better and are practical
substitutes for the usual types of r.f. chokes
and by-pass capacitors.

TRANSISTORS

CO-AX. FITTINGS, DIODES,
RESISTORS, CAPACITORS

These and many other new com-
ponents are available from the
Victorian Division of the Wireless
Institute of Australia. Members of
any Division wishing to take advan-
tage of this service may obtain a

Components List by sending an
S.AS.E. (preferably 4" x 9”()1 to:
DISPOSALS COMMITTEE

P.O0. BOX 65.
MT. WAVERLEY.
VIC., 3149

AWARDS FOR TECHNICAL
ARTICLES

With the change in the closing of our
financial year to the end of December,
it was necessary for the Publications
Committee to consider the awards for
articles published during the year a
little earlier than usual. This matter
was considered at the December meet-
ing and it was unanimous that the
series on the Solid State Transceiver
by Harold Hepburn, VK3AFQ, and Ken
Nisbet, VK3AKK, was a clear-cut win-
ner, and the top award has been shared
by these gentlemen. Awards have also
been made to Col. Harvey, VK1AU, and
Wal. Salmon, VK2SA.

Our congratulations to all these Ama-
teurs, and we trust we will have the
pleasure of receiving further material
from them all.

HIGGINBOTHAM AWARD

Some sort of record has been estab-
lished this year as for the second year
in succession, the Higginbotham Award
has gone to Rodney Champness, VK-
3UG, in recognition of his consistent
work for and submissions to “A.R.”
Congratulations Rodney.

CURRENTLY RADIATING
SATELLITES

The following are satellites currently
radiating and observation of which is
reckoned to be of scientific value. The
list does not therefore include all satel-
lites radiating. These data have been
taken from COSPAR Information Bul-
letin for October 1969 by VK3TX.

The Designation is followed by the
Name and Frequency MHz. (Power).

CONTINUOUS BEACONS

1964-6A—Explorer 22—20, 40, 41 (250
mW.); 360 (100 mW.); 162, 324.

1966-110A—ATS-1—136, 47, 137.35 (2
watts).

1968-02A—Explorer 36—162 (300 mW),;
324 (400 mW.); 972 (500 mW.).

1968-69A—ESSA-7—136.77 (250 mW.).
1968-84A—Aurora—136.170 (200 mW.).
1968-100B—TTS-2—136.86 (100 mW.).
1968-110A—OAO-2—136.441 (160 mW.)
1968-114A-ESSA-8—136.770 (250 mW.)

CONTINUOUS TELEMETRY

1966- 16A—ESSA-2—137.550.

1967- 114A—ESSA-6—137.500.

1968- 17A—Explorer 37—136.521, 137.590
(150 mw.).

1968- 114A—ESSA-8—137.620 (5w.).

1969- 37A—Nimbus 3—136.950 (5w.);
136.50.
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v~orre&ponaence

Any opinion expressed under this heading is the
individual opinion of the writer and does not
necessarily coincide with that of the Publishers.

MOKE ON THE USE OF C.W.
Editor "A.R.,” Dear Sir,

The letter from VK3ZJC published in De-
cember issue indicates a lack of appreciation,
which is quite common in correspondence on
this subject, of international regulations to
which Australia subscribes as a member of
the International Telecom. Union.

It is by international agreement that a
demonstration of proficiency in c.w. must oe

demonstrated by a candidate for a licence
granting operation on DX bands.

Personally. | can assure thewriter that |
am not a “brass pounder”, my interest lies

in QSP SSB DX, but | did not expect a change
in international requirements to suit my in-

terests.

As for stratifying Amateurs, is this not
common to all fields of endeavour; greater re-
ward requires greater exertion. The latest
trends overseas, especially inU.S.A. which

country has the world’'s largest Amateur popu-
lation, has been to extend the scope of incen-

tive licensing; power, frequencies, etc., being
dependant upon the level of examination
passed.

In many countries, including U.S.S.R., which

has the second largest Amateur population,
quite severe restrictions are placed on new
licensees until they have proved their c.w.
proficiency in actual operation under super-
vision.

Personally, | feel that "Limited" licensees
have a "good go” in this country compared
to most other countries which "tolerate" Ama-

teur Radio. Let us not forget that the demands
on "our" frequencies by other Services are
such that we should all look to the definition
of Amateur Radio as a Service of self training.

—Bert Foster, VK5EW.

Editor "A.R.,” Dear Sir,

Mr. Martin, VK3ZJC, hopes that his com-
ments regarding c.w.—or the deletion of it—
will provoke "discussion" which would be
the understatement of the year as this could
be spread throughout the pages of this journal
but to take the load off the Editor, let's sum-
marise it by saying, Mr. Martin you like
phone or more precisely, you dislike c.w.
partly because—

fa) You consider is archaic;

ib) It takes up room that could be used by

phone stations;

fc) You find the code difficult to master, and

(d) It prevents you using some Amateur

bands.

relation to <a), your view that c.w. is
old hat would be hotly contended by thousands
of Amateurs throughout the world who enjoy
it as THE mode of operation. They do not
decry other modes. This is a free choice hobby
in which (to the irony of some) others still

prefer a.m., some s.s.b.,, and some f.m. We
like c.w.!

As for fb». the operation of slow scan t.v.,
r.t.ty. and facsimile come into the category

of c.w. and must therefore be taking up pre-
cious space although one does not need to
read code to use these transmissions.

In (c) lies an honest statement that you find
it hard to master the code. Believe me, OM
everyone finds it hard going at the beginning,
and if | sound like Father Time then that’s
hard luck, but if you stick with it. it will
eventually “click". Even the Apollo teams
found it a bind, so we are told, but they still
had to learn it as a back-up facility. Once
you beat it you'll find the c.w. gang just as
enthusiastic, dedicated and proficient as any
other segment of Amateurs.

Finally, ielating to (d>. you say that you
are prevented from wusing six Amateur bands
because of the retention of the c.w. require-
ments. The Amateur Service is tolerated partly
because it constitutes a force of trained opera-
tors and technicians capable of supplying
emergency communications and the most re-
liable mode is c.w.—it is as simple as that.
As members of that Service let's stop quib-
bling about idiotic trivials and concentrate
on decent transmissions. We may retain our
bands in that way.

—B. S. Clarke, VK5BS.
Editor "A.R.,” Dear Sir,

| would like to comment on the letter of
John Martin, VK3ZJC, concerning Morse and
Novice licences.

When, as VK3ZOM, | got some QSL cards,
| added the letters F.M.S.T. after my name.
| had earned the title. In small letters at the
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bottom of the card it explained that the let-
ters stood for "failed morse seven times".

| tried first in 1950 and practised with a
friend. After some months we sat. He passed
and | failed. | did the same thing with an-
other person who was learning. After having
failed five times and seen two people who
started from scratch with me both pass. | gave

it away. There was no Limited licence Jn
those days. i
About ~twelve years later—having lost all

the credits for the theory and regus., | did
the whole show again, with the same result,
but this time | got a Limited licence. | had
another go later at the Morse, now 14 w.p.m.
and missed again.

A friend, who had taught Morse, tried an
interesting test. He read out. In English, a
series of letters and timed the speed at which
| could take them down. He found my re-
action time, etc., was such that | broke down

at 15 w.p.m. Under these conditions | had no
hope of taking Morse at 14 w.p.m. | gave
it away.

When the 10 w.p.m. test came in, however,

| decided that | had enough margin and what
had been a physical impossibility was now
merely a matter of work and practice. With
the aid of a tape recorder and an ear plug
(In  trains and trams and lunch hoursf
eventually made it. Having done things the
hard way | have come to the following con-
clusions.

First of all find out if you have a real chance
by getting someone to time your ability to
write down letters one at a time when they
are dictated Jn English. If you have 50 per
cent, or more margin over the code speed,
you can do it. Then when you learn the code
do all your practice in code groups of mixed

figures “~and letters. Never take any plain
language.

| came out of the exam—the one | passed—
without the slightest idea of what | had been

writing. Not many people realise that—

thereisnoneed whatever
tospacethewordsaslong
asonegetsthel501et-
terscorrectandthisis
exactlywhatidid

| may be biased but | still feel annoyed about

the idiocy which insisted on 12 and later 14
w.p.m. for Amateurs when commercial opera-
tors could get a licence at 10 w.p.m., but that

is now old hat.
now

What | think should be done
is to have phone and c.w. bands after

the fashion of the U.S.A., with possibly some

other additional
wish to learn and use c.w.
is himself rather unfair.

c.w. operators assume that
the Morse test” he seems to assume that
one can pass the theory”. |

encouragement to those who

But John Martin
Just as some able
“anyone can pass
“any-
would suggest

that at least as many candidates have as much

trouble with theory as with Morse,
now. Even back in 1950 when |
the exam. |
than most examinees,
radio repair work. But while 1|

especially
first sat for
had had more experience in radio
including some years at
could answer

questions about superhets in my sleep | found

all the questions about transmitters,
waves, aerials and so on required a
work and study. One can at
Morse before the exam.,

transmitting until one has passed!

standing
lot of
least practice
but one can’t practice

I most definitely think there should be a

simplified theory exam,

to encourage Novices

and that they should have the option of having
the use of the c.w. bands if they also pass a

simplified Morse test, say 5 w.p.m.
year or possibly two, the Novice
able to pass the full theory exam, and, if
wishes,
a full he will

licence. Meantime,

After
should be

a

he

the 10 w.p.m. Morse and thus acquire
be entitled

to use the normal bands but with a maximum

power of say 10 watts.

Essentially the Novice

licence would be a means of giving a beginner
a chance to learn enough to pass the full test.

—Roy Hartkopf, VK3AOH.

OBITUARY

BRUCE CHAPMAN, VK2BA

Old Timers will be sad to learn of the
death on 27th November, 1969, of Bruce
Chapmen, VK2BA, who passed away in
the Royal North Shore Hospital after a
long illness.

In the early 30s, Bruce took an active
part in Amateur affairs in N.S.W., and was
one of the top c.w. operators of that time.
For a period before the last war, he was
stationed at Tulagi in the Solomon Islands
and under the call sign of VR4BA became
well known on the air as at that time he
provided one of the few Amateur Radio
links with that area of the Pacific.

After War Service with the Royal Aus-
tralian Navy in the Pacific area, he set up
again from Sydney as VK2BA.

Although not active on the air in recent
years, he retained his keen interest in the
technical side of Amateur Radio and at the
time of his death was accumulating some
sophisticated equipment with the intention
of making a “comeback” on the air from
a property which he had acquired at St.
lves, N.S.W.

Bruce's passing will be a loss to those
who knew him and who were his asso-
ciates both in business and Ham Radio
affairs.

ARTHUR GEDDES HENRY, Ex-VK2ZK

Arthur Geddes Henry, who used the call
of VK2ZK in the late 1920s, was an excellent
Morse operator and won the W. T. Craw-
ford Trophy in that field on at least two
occasions.

During the war,
busy to continue Amateur
he allowed his licence to lapse. At no time
however did he lose interest in Amateur
work and his passing is a sad loss to us all.

Born in 1907, Arthur was an engineer
with the N.S.W. Railways when he enlisted
in June 1940. His army number was NX
12466, and he progressed through the ranks
to the rank of Major. Arthur served in
Signals in the Middle East, covering the
campaigns in Greece. Crete and Syria, and
later had periods in New Guinea and
Morotai.

Arthur was 2 I/C 5 WT in 1 Aust. Corps
Sigs. and joined Australian Special Wire-
less Group as 2 I/C at the Group's incep-
tion in May 1942. He finished his service
with Central Bureau and left the Army in
November 1945

He was a lovable character and although
his parade ground standards rarely reached
Duntroon heights, he was always popular

and after, he was too
activities and

and much of the success that the Units
achieved can be attributed to his resource-
fulness.

He joined the Unit at Seymour, whence
he arrived from Sydney, bringing with him
all the Ham operators that he could collect
—skilled operators, signalmen able to iden-
tify operators by their style of sending—
indeed manna from heaven in those early
days of the war.

Intensive training began, on equipment
that was in various miraculous wrys ob-
tained for the Unit by Arthur and John
Ryan, with a result that it was a well-
trained team that went to Greece. The
section met with instant success and played
a valuable part in the retreat in Greece.
Then followed the grim days of Crete when
again the section fulfilled a vital role.

Arthur’s strength of character showed up
when the order to head for the ports and
abandon the island was given. His con-
cern was the transport and he and a few
drivers were a week later than the main
bedy in getting off, because he determined-
ly got his trucks through to the embarka-
tion point only then to have to destroy
them.

His technical knowledge and experience
proved a great asset when the section was
expanded into the group.

Always a keen photographer, on a recent
trip to the M.E. he took photographs from
the same places as 26 years previously, and
compared the views.

Williams Fitzmaurice Hill ably says for
us ell: "Arthur was a wonderful comradej
a man to be respected, with a vast store of
technical knowledge. He would not wish
to be mourned. We who are left, can look
into the West and remember.”

Vale, Arthur!

CYRIL BAKER, VKG6ZBG

It is with deep regret that we report the
passing of another of our Amateur fratern-

ity in VK6, in the person of Cyril Baker.
VK6ZBG. Cyril passed away on 22nd
November, 1969.

Since receiving his licence in February

1965 he was often heard on six metres
using both f.m. and a.m. and also on two
metres a.m. Although Cyril had not en-
joyed the best of health during the last
twelve months, he was still mobileering
right up to the time of his passing.

The VK6 Division extends their deepest
sympathy to his family in their bereave-
ment
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Sub-Editor:
Forreston.

ERIC JAMIESON, VK5LP
South Australia, 5233.

1970 is with us now nnd what a start it got
in VK5. Gales and heavy rain lashing the
State, near freezing temperatures, none of
which were very conducive towards spending
time in shacks looking for the DX which only
turned up in the form of brief openings to
VK4 and VK6. Quite a bad start for the
enthusiasm shown in VK2 for any hope of
Interstate contacts on a large scale for the
launching of their introduction to the AX
preiix with a 24-hour contest for v.h.f. opera-
tors. But maybe conditions were better in
the east, in the absence of reports to the
contrary we will hope so.

Six metre DX has been spasmodic as pre-
dicted. However, the VK4s and VKG6s were
observed having a “real ball” on Saturday,
27th Dec., when for several hours the two
States worked right across Australia. Here in
VK5 we could hear both sides of the contacts,
and that's about all we could do, too, as
neither of the parties concerned wanted to
miss those 2,000 mile contacts.

That same day saw probably the greatest
activity of the DX season on 2 metres. Early
in the morning S9 contacts were available
across the border into VK3 Western Zone with
our old friends Roy 3AXV, Roy 3A0S. Jim
3AEF. Bob 3ARM, with a newcomer Eric 3ZKN
near Hamilton being available. In the S.E.
of S.A.. Trevor 5ZTN and Col 5CJ held the
fort, while John 5QZ portable at a place
called Birthday Hill, some 36 miles south of
Woomera, had a rather lonely time with the
longest distance worked to 5LP on a hill near
home. Not content with this sort of activity
entirely, Wally 5ZWW proceeded to make tape
recordings of VKG6VE. the beacon on 144500
at Albany, audible with long slow QSB from
0645 to 0830 E.S.T.. varying from S2 to S5, and
again that night from 2030 to midnight to S5.
The path is about 1,100 miles nnd if only you
chaps in VK2 and VK4 could realise the “kick”
one gets from hearing even beacons on 2 mx
over these distances. | am sure you would
get on with the job of constructing 2 mx
beacons in your States!

The only reports of signals from Japan jn
the VK5 regions this season was that from
Wally 5ZWW who identified JA5DEI at 1815
E.S.T. on 52.010 MHz. on 19th Dec. Maybe we
can get a roundup of news from the North
for the next issue from Lance 4ZAZ who cer-
tainly has his share of contacts with exotic
areas.

NEW 576 MHz. RECORD?

As the result of my much advocated portable
operation, it seems likely a new distance
record has been set for 576 MHz., this time
in the vicinity of 200 miles on 28th Dec. The
participants were John 5QZ, assisted by Treva
5Z1S, who situated themselves on Hancocks
Lookout in Horrocks Pass near Port Augusta,
and Graham 5ZJL conveniently placed about
15 miles south of Port Lincoln. John reports
signals were extremely strong on 2 mx, even
on the whip antenna. On 576. signals both
ways were S8/9 with virtually no QSB. The
equipment used was stabilised gear at both
ends. Both parties used similar receiving
equipment consisting of modified 5QZ type
432 MHz. converters for use on 576. The two
transmitters were using QQEO03/20s with about
5 watts output on a.m. 5ZJL used a 16 element
phased array of standard arrangement. 5QZ
used a 32 element extended array. Most of
the distance consisted of a water path. A claim
for the record is to be lodged shortly. | am
sure all Amateurs will say well done to these
enthusiasts. Next month it is possible a photo-
graph of the specially made car-roof mounted
32 element antenna used by John 5QZ will be
available for publication.

On the subject of portable operation and
just what can be done, it is pleasing to note
Bob 3AOT was going to operate from Mt.
Buninyong. near Ballarat, from 3rd to 11th
Jan., on the 52. 144. 432 and 1296 MHz. bands!
It is hoped something can be passed on to
you from this well organised operation, which
Is perhaps a trial run for the John Moyle
National Field Day on 7th and 8th Feb.

Everyone is reminded that this Field Day
provides an excellent opportunity for hill top
and other portable operation as there are two
periods, one for 24 hours, the other for 6 hours.
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It seems likely there will be quite a bit of
activity of this nature in VK3, and probably
VK5. which will be well supplemented by the
VK2 VHF and TV Group who are combining
their VHF/UHF Field Day to coincide with the
N.F.D. Providing the weather pattern is suit-
able with the likely measure of activity already
indicated, chances readily exist for some really
long distance contacts. If Eddie 1VP is able
to get out on Mt. GinIlnl. near Canberra,
during the same period the plans will be
complete. Full details of the John Moyle Field
Day have already been provided In “A.R.,”
read them carefully.

Much interest and activity seems to be
centred in and around Melbourne on 1296
MHz. at present. According to Peter 3ZYO,
there are about eight active stations on the
band, and nightly skeds are kept over 50-mile
paths. Ron 3AKC and Wilf 7WF are working
towards extending the present 136-mile record
for the band to 223 miles. At the time of
writing, nothing has come through of any
success, but when it does | hope to be able
to give you all plenty of details. Good luck
gents. | wonder how long it will be before
Rod 2ZSB lex 5ZSD. 6ZDS> starts stirring up
interest on this band in his area, perhaps to
work ZL? v.h.f. and s.s.b.

Listening around the bands and overhearing
conversations, one cannot help but feel a
controversy is in the making and as far as |
can gather centres around those not able to
receive s.s.b. signals on v.h.f. as distinct from
those who won’'t work s.s.b. stations, there
being quite a number in the first case, and a
few in the second. Personally, although |
advocate full station facilities wherever pos-
sible at any time, and this includes the facility
of being able to receive and work s.s.b. sta-
tions. however no one has the right to expect
all stations whom they might select at random
to be adequately prepared to work any mode:
there may be perfectly valid reasons for any
such inability, lack of finance, ability or skill,
not on the air long enough, shortage of time,
breakdowns, etc. At the same time one could
conceivably expect a station running high
power generally to be in a position to receive
all modes, but this may still not always be so.

It seems, therefore, that if you operate s.s.b.
on v.h.f. and call an a.m. station, you must
be prepared to accept the fact that a percentage
of such stations will not be equipped to read
you, likewise, if the am. operator calls a
s.s.b. station, he too may not find himself be-
ing read either if his signal is not stable, as
a good s.s.b. receiver receives the a.m. signal
on one sideband only, and if you wobble around
much he can’'t read you either. So, until you
have what could be a classic example of an
a.m. station calling an s.s.b. station and then
telling him he can't read his signals due to
no b.f.o.,, none of you really have a case
to argue!

However, to try and spread the versatility
of operation as much as possible, it seems
desirable for some assistance to be available
to get more b.f.o’'s and product detectors into
receivers and with this in mind. | am hoping
to arrange for an article on this very subject
to appear in “A.R.” in the near future. In
the meantime, let everyone place this matter
in its proper perspective, and think before
talking. And all credit to the young chap who
recently came to light with a Pye Reporter,
tuneable over 6 metres, and with a b.f.o.l!

My predictions last month that the VK6s
would not let us down by not having their
2 mx beacon running has already been proved
by the note about its reception here in VK5
earlier in this column. The current list of
beacons is as follows:—

ZL2 50.750 Wellington t.v. sound.
ZL3 145000 ZL3VHF.
VK2 51.740 Channel 0, Western N.S.W.
143.750 Channel 5A, Wollongong.
VK3 51760 Channel 0. Melbourne.
144700 Under construction.
VK4  5L750 Channel 0. Brisbane.
VK5 53.000 VK5VF, Mt. Lofty.
144800 VK5VF, Mt. Lofty.
VK6 52,006 VK6VF, Tuart Hill.
144500 VKG6VE, Mt. Barker (Albany).
145000 VK6VF, Tuart Hill.
435.000 VK6VF (on by arrangement).
VK7 144900 VK7VF. Devonport.
JAL1 51.996 JALIGY, Japan.

| was very pleased to receive a letter from
David VK3QV with some very interesting in-
formation from Al. Edwards. KR6TAB follow-
ing a contact on 28 MHz. on 27th Dec. Al. has
been in Okinawa for 10 years and during that

time has worked on 52 MHz. to VK4, 6, 8 and
9. Doug VK8KK has mentioned Al. as being
worked from the Darwin area. Unfortunately,
Al. will be retiring from Federal Service soon
and leaves to settle in California in March,
and will have the call KH6FJY/WC pending
allocation of a call with the prefix WC6. In
U.S.A. he will be confined to 50 MHz. and
above as he has a Technicians licence. On
Okinawa this is distinguished by the letter
T in the call, which also allows him to oper-
ate on 28 MHz. there, but not in the States.
Channel 0 television from Brisbane had been
copied a number of times in Okinawa.

Members of the indigenous population are
allocated KR8 calls, and at Oct. 1969 about
110 such calls had been issued. Apparently a
couple have shown interest in 6 metres so
there may be someone to carry on the good
work from there. The native tongue is Japan-
ese. and Al. says their standard of English is
not as good as most JA operators, so here
may be one stumbling block. So exit to a
keen v.h.f. operator in the north; we here in
VK will be the worse for the ending of this
particular era.

Remember to send in your logs for the Ross
Hull Contest, full details in October “A.R.”
Hope also to hear you portable in the John
Moyle Field Day, 7th and 8th Feb. Will close
at this point as | want to leave a little more
room for some of the very Interesting things
which can be written about this month’s “Met
the Other Man”. Thought for the month; “A
lie may take care of the present, but it has
no future.”

73, Eric VK5LP. The Voice in the Hills.

MEET THE OTHER MAN

Meet Ron Wilkinson. VK3AKC, ex VK3ZER.
who lives at Newtown near Geelong, at an
elevation of about 150 feet, right near the
water in a DXer's "paradise”. First licensed
in 1957, Ron now operates on 52, 144, 432 and
1296 MHz. bands. On 52 he runs 18 watts to
a QQE03/12 coupled to a 5 element wide spaced
.vagi. 30 feet high. Receiving is done with a
6AG5 in the front end of the converter. Due
to Channel 0. activity is restricted to Sunday
mornings or after t.v. closes.

On 144, Ron runs two transmitters, both
using QQEO06/40s. one on s.s.b. 250 watts p.e.p.,
the other 60 watts of a.m., with a 16 foot Iong
10 element wide spaced yagi, 50 feet high,
6CW4 cascode converter.

On 432, another 6/40 is used to give 60 watts
to a 52 element (4 yogis> array at 39 feet,
with an AFY16 cavity front end in the con-
verter. The tunable if. is 9 MHz.

Of comparatively recent times Ron has
launched out on 1296 MHz. and made his
presence felt. Running 3 watts to a 2C39BA
In a radial cavity to a 6 ft. 9 in. dish, he has
worked VK3ZKB more than 70 times over a
51-mile non line-of-sight path, with signals
S6 to S9 plus. The station modulator used
with the a.m. equipment is zero bias 807s,
running about 75 watts.

All VK call areas 1 to 9 inclusive plus ZL1
to 4 have been worked by Ron on 6 metres.

Wireless Institute of Australia

Victorian Division

A.O.C.P. CLASS

commences
Theory:
TUESDAY, 17th FEB., '70

Morse:
THURSDAY, 19th FEB., '70

Theory is held on Tuesday evenings,
and Morse and Regulations on
Thursday evenings, 8 to 10 p.m.

Persons desirous of being enrolled
should communicate with Secretary,
W.LLA., Victorian Division, P.0. Box

36, East Melbourne, Vic., 3002.
(Phone 41-3535, 10 a.m. to 3 p.m.)
= Il = m— M «n m— «» » M*
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Sub-Editor: DON GRANTLEY
P.0. Box 222, Penrith. N.S.W., 2750
(All times in GMT)

From George Studd, ZL2AFZ, DX editor for
the N.Z.A.R.T., comes news of the stations for
which he is QSL manager. Firstly, ZM1AAT/K
Ir. now active on all bands following the mis-
hap to his transceiver, however he has had to
change frequencies to 7010 and 3510 due to
heavy QRM. Inward QSLs are being cleared
by return mail. ZM3PO/C is active but can-
not give a regular time of operation due to
shift commitments. His cards will be delayed
while a new batch is printed. Finally. Barry
ZM1BN/A will be active by the time this
reaches press, he has been troubled by equip-
ment faults.

| would like to thank George for regularly
mailing notes to us. they are full of informa-
tion and of course a real asset to me in com-
piling. His QTH for stations under his manage-
ment is: G. Studd. ZM2AFZ. 48 Nuffield Ave.,
Napier. N.Z. In passing. George is one of the
best c.w. operators in the world. | remember
one occasion a few years ago when he was
in contact with a KG6, | think it was either
KG6M or KG61G. when the other end of the
contact was testing out an electronic keyer.
The longer they went the faster they went,
finally they left me at a speed where | was
forced to leave the pencil and take to the
typewriter, finally in order to copy the QSO
I had to record it at 7 i.p.c. on tape, and re-
play at 33 i.p.s. Even at that it was still
faster than normal. Best QSO | have ever
heard.

It is expected that there will be a DX-
pedition to Hasselwood Rock near Rockall Is.
In the Outer Hebrides by DL5YT in May 1970,
and there is a strong possibility of D.X.C.C.
credit for this one.

Band conditions have been steady for this
month, with some good DX on the Ilower
bands, particularly 80 metres. George Allen
over in Perth logged about 19 prefixes includ-
ing GD3TXF. G3, SM7, UAO, PK1l, DJ5
and OH2 one night a few weeks ago, whilst
the following are reported as worked from ZL:
G. ON4. HB9. GC3. CPI. TI, VE6, W9. K6/8/
0/5/9. PJO. LU2. KX6 and many others. The
frequencies given are all in the s.s.b. segment,
and times range from 0600 to 1200z.

On 40 metres, similar conditions prevail,
with good openings to most parts of the world,
i-nd to all W call areas. The commercials in
the c.w. segment make copy difficult, but
nevertheless, there is activity there.

There has been a couple of good openings
on 160 metres, these being reported by George
Allen who heard the Europeans on this band
at around 210Gz. G3IGW and G3RPB are in-
volved in the skeds. and also some DLs have
been heard. This is too late for the Eastern
States, as the sun is high at that time and
of course we must have a dark path for 160
metre DX.

The main DX bands have been mainly good.
20 has occasional flat periods, but on the whole
has been outstanding, with good openings cn
15 and decreasing activity on

There will have been activity from Albania
by the time you read this. ZA1BA from the
Tirana Technical High School was due on
early December for 10 days. QTH C/o. P.O.
Tirana.

VP2AA has been reported on 15 metres at
?250z. name Barney, new QSL address is Box
46. St. John. Antigua.

W2KGO MM was heard here during the
Apollo 12 jaunt, he is the station operating
from USS Hornet, the rescue ship for the
astronaughts. We understand that he has a
special QSL.

QSL information for EA6BG on Balearic
I-land is W1RLV for American stations only.
DL7FT for the rest of the world. The station
has been working 21320 at around 1230z

| mentioned earlier in these notes that Rock-
all Is. may get D.X.C.C. credit, according to
the LIDXA bulletin the A.R.R.L. have now
granted this, and state that the R.A.F. may
use a helicopter tofly a DX-pedition there

this ﬁ/ear
EQ is a new station operating from An-
gunla reported by Bernard Hughes of the
ISWL. He is active daily on 14180 at about
1930z. QSLs go to British Amateur Radio
Station. B.F.P.O. 643. London. Should be there
until end of February.
The following information has been received
by Stew Foster. DX editor of Monitor from
K9CSM. who states that he has been in-
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structed by the stations for whom he is man-
ager to QSL only when the QSL or report is
accompanied by SASE or IRCs. The stations
for whom he is manager are 9Vv10l, 9V10X,
MP4BGR. MP4BGW. MP4BGY, 9K2CA, 9K2CB,
9K2CC and SVOWM. States that he cannot
u”e the bureau.

Recently a station was active calling him-
self 7G1CG, however he was not located offic-
ially in the Republic of Guinea, therefore is
regarded as illegial.

Here is the latest list of YB prefixes. YBO,
City of Djakarta: YB1, West Java; YB2, Cen-
tral Java; YB3. East Java; YB4, South Sum-
atra; YB5. Central Sumatra; YB6, North Sum-
atra; YB7. Borneo Is. or Kalimantam as it is
known; YB8. Celebes; YB9 covers all islands
cast of Java. Including Irian Barat.

Now one for the SWLs. Since the cessation
of the SWL page here in “A.R.,” the question
of QSL ladder positions for VK SWLs often
crops up. | try to keep a record here, and
would be pleased to here occasionally from
active listeners as to their scores. Number of
countries heard/confirmed/zones confirmed, and
American states confirmed. The top positions
as far as | can ascertain at present In order
of countries confirmed are Eric Trebilcock,
Peter Drew, Ernie Luff who has just passed
the 200 mark with myself fourth on 197

Another award of interest is the Mercury
Award. This covers QSOs and reports since
October 1, 1960, with members of the Royal
Navy Amateur Radio Society. The basic re-
quirement is for 20 points for U.K. stations,
10 for other Europeans, and we here in Aus-
tralia need only 5 points for the award in
its basic form. Each member counts as one
point, with HQ station G3BZU or G3BRN
counting as two points. Stations can be worked
for additional points on another band or mode.
Stickers are issued for each additional point
over basic requirement. CHC rules apply, fee
is 2/6 sterling or 5 IRCs. Certified list to the
custodian, G3HZL, 153 Worple Rd.,
Middlesex. England.

At this stage we will continue with QSL
information, which will fill out the remainder
of this issue. First of all | have full informa-
tion on the C31 stations QSL managers: C31BC
FO9IE, BD F9JS, BL F3KT. BS N5FD, BT
F5JB, CA F2PY,CD DL6SZ, CE HB9UP, CH
F8YY. CJ F1XM,Cl HG9SJ, CK W7GVA, CL
K7ADD, CM F9ET, CN F8VQ.

Isleworth,

QTH SECTION
DU1BEN—Box 370, Manila, Philippine Is.
DU7GB—Box 15. San Carlos. P.I.
EA8GA—Cas 215. Tenerife, Canary Is.
EA9EJ—Justo Benedicto Perez, Cas
Aaiun, Spanish Sahara.
EA9ER—ANgel Cuervo, Cas 227, El Aaiun.
HC8GS—Lucio Saltos, Santa Cruz, Islas Gala-
pagos. Ecuador.
JT1AK—Box 92. Ulan Bator, Mongolia.
KA9ZZ—Box 573, A.P.O.. San Francisco, Calif.,
U.S.A.. 96281
KJ6CF—P.M.R., Box 141. A.P.O..
cisco. Calif., U.S.A.. 96305.
KM6BI—R. McCormick. A.R.S. KM6BI, F.P.O.,
San Francisco, Calif., U.S.A., 96614.
KV4AD—Box 2126. St. Thomas U.S., Virgin lIs.,

172, El

San Fran-

00801
MP4TCQ J. Hammond, Radio Troop, 222 Sig.
Sqgn., B.F.P.O., 64 London.
PZ1Bl—Box 1810.
America.
TT8AF—B.P. 444. Fort
chad Africa.
VP1CP—B.P.X. 584, Belize.
Cent. America.
VQ8CR—R. Mills. C/o. Admiralty Office, Vac-
aos, Mauritius.
VQ8CU—Box 13562,
33611

Moengo Surinane, South

Lamy, Republic of

British Honduras,

Tampa, Florida, U.S.A.,

YA1AB—Box 76, Kabul, Afghanistan.

YA2HW I—Box 638 abul.

4JOFR—Box 88. Central Radio Club, Moscow.

4LOCR—Box 88, Moscow.

601KM—Box 948, Mogadiscio, Somali Republic,
Africa.

9Q5EA—Box 76, Kapanga, Republic of Congo.
frica.

9VOOX—Box 2964, Singapore.

The foregoing by courtesy of the ISWL,
London.

As these notes are more or less a fill in
during the holidays, they are of necessity
short. Normal notes will resume with the next
issue. | am very grateful for the number who
have taken the trouble to write, ring or tape
with various notes and comments, these being
essential to the smooth running of any such
project. | look forward to your continued
support for the new year.

Acknowledgment of copy for this issue to
George Allen. George Studd. ZL2AFZ; Stewart
Foster and Bernard Hughes, of the ISWL; Geoff
Watts. DX News Sheet; LIDXA, Steve Ruedi-
gef, and Mac Hilliard. 73 and good DX. de
Don WIA-L2022.

CONTEST CALENDAR

7th/8th February John M. Moyle National
Field Day.

7th/8th February: 36th A.R.R.L. International
DX Competition (1st phone).

21st/22nd February: 36th A.R.R.L. International
DX Competition list c.w.).

28th Feb./15th March: 1.A.R.C. Propagation

Research Competition ic.w./r.t.t.y. sec-

tioni.

March: 36th A.R.R.L. International

DX Competition «2nd phone).

15th March/19th April: Propagation Research
Competition iphone section).

21st/22nd March: 36th A.R.R.L. International
DX Competition i2nd c.w.).

15th/16th August: Remembrance Day Contest.

3rd/4th October: VK-ZL-Oceanla DX Contest—
phone.

10th/llth October: VK-ZL-Oceania DX Contest
—C.w.

5th Dec./11th Jan. 1971: Ross A. Hull V.h.f.
Memorial Contest.

7th/8th

PROVISIONAL SUNSPOT NUMBERS
NOVEMBER 1900

Dependent on observations at Zurich Observa-

tory and its stations in Locarno and Arosa.

Day R

1

BBRBHRBIRRBIIBS

GREREBoowonswn

Mean equals 87.8.
Smoothed Mean for May 1969 103.2.

Day R
1 86
2 . 8
3 . 85
4 . 76
5 . 0
6 .12
7 . 125
8 . 113
9 . 127
10 149
1n . 131
12 . 136
13 139
14 152
15 . 152

31 . . 116

Mean equals 93.8.
Smoothed Mean for June 1969: 102.6.

Predictions of the Smoothed Monthly
Sunspot Numbers

January 89 April 83
February 87 May 82
March 85 June 81

—Swiss Federal Observatory, Zurich.

ANNUAL ZL FIELD DAY

When: 0300 to 1200 GMT. Saturday. 14th Feb.
and 1800 GMT Saturday, to 0300 GMT Sunday,
15th Feb.

Object: To contact as many portable and
mobile ZL/ZM stations as possible on phone
and c.w.

Bands: 40 and 80 metres only.

Exchanges: VKs to give RSiT> plus QSO
number starting from 001 ZL/ZMs will give
a similar number plus their Branch number:
e.g. 579024/11.

Scoring: Claim 3 points for each phone con-
tact and 5 points for each c.w. contact. Mul-
tiply the total points from both bands by the
sum of the Branches worked on each band,
each mode. li.e. the one Branch can be claim-
ed as a multiplier four times).

Post logs to ZL2GZ. 152 Lytton Road, Gis-
borne. New Zealand, as soon as possible. Cer-
tificates will be awarded to the top VK in each
district.
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FEEDBACK

The Federal Contest Committee wish
to advise the following corrections to
results of recent W.I.A. Contests.

1969 NATIONAL FIELD DAY

Receiving (Section F)
6-Hour Division
Delete L-5096, T. Hannaford, 1015
points. Certificate winner now becomes
L-5015, W. Clayson, 189 points.

24-Hour Division

Add L-5096, T. |
points, who becomes winner
section.

1969 R.D. CONTEST

Divisional Scores

Delete the table of Divisional Scores
and replace with the following—

Hannaford, 1015
of this

Log . Partici-

Division Entry Licensees pation
VK2+1+9 111 1,972 5.6%
VK3 80 1,785 4.5%
VK4+9 80 752 10.6%
VK5+8 89 769 11.6%
VK6+9 56 436 12.8%
VK7 59 238 24.8%

Total

Av. Top State State
Division 6 Logs Points Score
VK2+1+9 1,120 33,000 2,986
VK3 781 20,800 1,713
VK4+9 1,277 26,053 4,049
VK5+8 1,106 25,337 4,038
VK6+9 918 17,270 3,136
VK7 1,068 15,806 4,986

New South Wales
Transmitting Phone—Section (a):

VK2BNA’s score to read 1,116
points—not 116.

COMMONSENSE ELECTRONICS

Construction, useful theory, news,
views and comments.

Send for Sample Copy

THE AUSTRALIAN E.E.B.
P.0. Box 177, Sandy Bay, Tasmania, 7005,

Swan Electronics Service Co.

Accredited Distributor for
Swan, Hallicrafters, etc., Receivers
and Transmitters
Specialised Service on all
Swan Transceivers

14 GLESE ST., EDGECLIFF. N.8.W., 2027. Ph. 32-548S

REPAIRS TO RECEIVERS, TRANSMITTERS

Constructing and testing: xtal conv.,
any frequency; Q5-ers, R9-ers, and
transistorised equipment.

ECCLESTON ELECTRONICS
146a Cotham Rd,, Kew, Vic. Ph. 80-3777
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Victoria

Transmitting Phone—Section (a):
Delete VK30P, 327 points.

Transmitting C.W.—Section (b):
Add VK30P, 327 points.

VK30P now becomes the leader in
this section.
Analysis of R.D. Results

Revised list of top six logs for VK2
and VK5—

VK2ASZ 1256 points
2BO . 1173
2BNA 1116
1JG 1105 o
2XT 1054 4
2AD ... 1015 &

VK5GW 1172 points
5FO 1167 it
5FT 1160 &
5NN 1103 &
5BI 1039 it
5KG 9%

None of the above alterations affect
the overall winner of the 1969 Contest.
Tasmania remains the winner by a
somewhat greater margin than ‘was
first published, but the difference be-
tween second and third placegetters,
VK4 and VK5, has been lessened.

The Federal Contest Committee re-
gret any inconvenience that the above
alterations may cause and apologise
to those concerned. Despite all pre-
cautions errors do slip by and this time
Murphy won hands down.

SILENT KEYS

It is with deep re?ret that we
record the passing o

VK2BA—Bruce Chapman
Ex-VK2ZK—A. G. Henry
VK3EW—Eric Wheller
VK3AWO—Arthur Oakes
VK6ZBG—Cyril Baker
VK7PA—A. E. Allen

HAM ADS

Minimum S1 for forty words.
Extra words, 3 cents each.

HAMADS WILL NOT BE PUBLISHED UNLESS
ACCOMPANIED BY REMITTANCE.

Advertisements under this heading will be accepted
only from Amateurs and S.w.l's. The Publishers
reserve the right to reject any advertising which,
in their opinion, is of a commercial nature. Copy
must be received at P.O. 38. East Melbourne.
Vic., 3002, by 5th of the month and remittance must
accompany the advertisement.

EXCHANGE: BC221 Frequency Meter for decent
Receiver. 64 O'Grady Street. Albert Park, Vic.,
3206

FOR SALE: Byer “66" Tape Recorder complete
with tuner and new full track heads. The machine
has been completely overhauled and Is In excellent
condition, complete with accessories, $450. Senn-
helser (new) Mic. MD21/2, complete with trans-
former and table stand, $40. J. W. Naim, P.O. Box
432, Traralgon. Vic., 3844.

FOR SALE: One MR10A Carphone, complete with
ail cables and Channel A xtals, S35 or best offer.
Contact Howard Anders, VK3AYV, Phone 277-1207
after hours.

FOR SALE: Hallicrafters VFO. perfect, all bands
2-80 mx. Eico Tx 90w.f built-in ant. relay, match-
ing network, etc., 10-80 mx. Together $150 or best
offer. Power Chokes 15 H. 150 mA., 30 H. 80 mA.,
Si.50 each. Schoning, G.P Box 392, Sydney,
N.S.W., 2001. Phone 602- 0333 ‘Ext. 318.

FOR SALE: Heathkit “Mohican” GC-1A solid state
Rx, 450 KHz. to 32.0 MHz., $100 o.n.o. H. P.
Trutmann. VK3HV. 7 Nerita Gdns., Corio, Vic..
3214. Phone 79111 office hours or 78404 after 5
p.m. or week-ends.

FOR SALE: Lafayette HA600 Transistor Commun-
ications Receiver, coverage 150 KHz. to 10 MHz.,
bandspread on Amateur frequencies, condition as
new. $140. Will trade VHF gear. J. Oliver. 73
Normanstone Rd., Launceston, Tas., 7250. VK7JO.

FOR SALE: MR3A Carphone Junior, 2 mx FM Trans-
ceiver. S40. Commercial appearance H.B. 80-10 mx
SSB-AM  Tx, 200w. p.e.p.. 9 MHz. McCoy filter.
8236 PA. cost S350. sell $150 o.n.o. VK3ZX, Phone
Traralgon 73135.

FOR SALE: Trio 9R-59D Communications Receiver.
As new condition, features an in-built 3.5 MHz.
crystal calibrator and bandspread for all Ham
bands. S160.00. Contact VK3ZZY at 50-4367 after

hours.
FOR SALE: Type TAA300 Integrated Circuit Audio
Amplifiers. 1 watt r.m.s. out with 8.5 mV. in, 8-15

ohm load. S3.15 each including data, circuit. Write
or call VK5ZRN, 24 Gulfview Road, Blackwood,
S.A., 5051.

FOR SALE until 20/3/70: 25w. 2 mx AM Tx-Rx,
S140. ATR2B Transceiver, complete, S50. Halll-
crafters SX17A. $150. Eddystone 888A, new, S200.
150w. H.B. 5-band Transmitter. S75. 50w. DSB 6-
band Transmitter, S55. 52.525 MHz. FM Receiver,
S15. 60-100 MHz. AM/FM SWL-ZC-Receiver. $18.
150w. high power 2 mx Tx-Modulator, xtal-VFO,
complete.  $200. 7-band A.W.A. 617TZ Receiver.
S45. 6 mx 15w. AM Base Stations. $45. 2 mx 146
MHz. FM Vintens, $45. MR10C 146 MHz., $50.
MR3A 52.525 MHz. AC/DC. $60. Pye 734 LB AM
Base Stations. S50 each. For further details and
complete listing of unconverted HB/LB AM/FM
Carphones. send SAE to 31 Donald Street, Mor-
well, Vic.. Phone 43953.

FOR SALE: Yaesu FL50 Transmitter, complete with
External VFO. $165. Pye Ranger Carphone, com-
lete with xtals on 53.032 MHz. net, S35. 50-foot
riangular Telescopic Tower, S55. Inspection in-
vited. Mike Trickett, VK3ASO, 8 Matlock St.,
Herne Hill. Geelong. Vic. Phone 71886.

FOR SALE: (1) Heathkit Transmitter DX100B. 150w.,
E 6146. mod. class B. modified differential
eying: also for use with Heath SSB Adaptor Model
SB10. 110v./240v. a.c. operated, freq. 160 mx to
10 mx including 27 MHz., 7 bands. VFO or Xtal.
spares included. $150. (2) Heath SB10 SSB Adap-
tor, 9 valves. IOw. p.e.p. AM USB/LSB. Vox, man-
ual. mod. for p.t.t.. spares included. S90. Abovo
items are in excellent condition and are used on
air as an SSB combination. Manuals, wiring dia-
grams, and modification articles, data and connect-
ing cables are included. (3) Johnson Matchbox,
275 watts, as new. in orig. carton, complete with
instructions and diagrams. S90. (4) Channelmaster
Beam Rotator. 240v. a.c./24v. operation, complete
60 feet approx. 3-wire control cable and indicator
control box. working and good condition. $50.
George Manning, VK3XJ, P.O. Box 46, Birchip,
Vic. (Phone 9).

HRO-60 Receiver, SSB/AM/CW. 1.7 to 30 MHz.
General coverage and/or Ham Bands only. Your
chance to own one of the greatest communica-
tions Receivers at a reasonable price. $695.00.
VK3TD. Phone 783-9611 or 787-1407 (after hours).

WANTED: Triband Beam (any condition), also
Rotator wanted. Have 2 element 10 mx Beam with
Baiun. Accept reasonable offer. Have 4 element
6 mx Beam. Accept reasonable offer. lan Dunlop.
VK2AVS. 7 James St.. Murwlllumbah, N.S.W., 2484.

WEBSTER Band Spanner Mobile Antenna. 10-80 mx
new. S30. Webster Model 3400F De Luxe Marine

Antenna, extends to 26 ft.. . 240 watt SSB
Transceiver, 10/20/40/80 metre bands, less power
supply. S180. 1000 volt 250 mA. Power Supply for

above Transceiver, $100.
Mt. Eliza, Vic. Phone 783-9611 (office),
(after hours).

VK3TD. Cassiobury Ave..
787-1407

230 WATT. 4-band SSB Transceiver chassis, suit-
able conversion to Ham Bands. $30. 800 watt
Linear Amplifier partially built, all parts including
pair of 811 tubes and Power Supply. $99. VK3TD.
Phone 783-9611 or 787-1407 (after hours).
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PREDICTION CHARTS FOR FEERUARY 1970 (Prediction Charts by courtesy of lonospheric Prediction Service)
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DURALUMIN

BRIGHT STAR CRYSTALS ALUMINIUM

FOR ACCURACY, STABILITY, ACTIVITY ALLOY TUBING

AND OUTPUT
THREE MONTHS SPECIAL OFFER- A O oy | CTALS
STANDARD AMATEUR CRYSTALS * LIGHT * STRONG
STYLE HC6U HOLDER, FREQUENCY RANGE 9 TO 15 Mec. % NON-CORROSIVE
0.01% $4.25

0.005% $5.50 Stocks now available for

Pri Include Sales T. d P Immediate Delivery
1
rices include oales lax an ostage ALL DIAMETERS _ 1/4” TO 3”

COMMERC'AL CRYSTALS Price List on Request
IN HC6U HOLDER, 0.005% TOLERANCE, FREQUENCY RANGE 9 TO 15 Mc. STOCKISTS OF SHEETS—
$6.00 plus Sales Tax and Postage ALL SIZES AND GAUGES
Write for list of other tolerances and frequencies available. GUNNERSEN A”_EN METALS
New Zealand Representatives: Messrs. Carrell & Carreli, Box 2102, Auckland PTY. LID.
Contractors to Federal and State Government Departments SALMON STREET,
PORT MELB'NE, VIC.
BRIGHT STAR RADIO Phone 64-3351 (10 lines)
T'grams: '*Metals” Melb.
LOT 6, EILEEN ROAD, CLAYTON, VIC., 3168 Phone 546-5076 E HANSON ROAD,
With the co-operation of our overseas associates our crystal WINGFIELD, S.A.
manufacturing methods are the latest Phone 456021 (4 Iines)
T'grams: '"Metals’ Adel.
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EDDYSTONE

H.F. Communications Receivers
Model "940"

The Eddystone 940" is a general purpose com-
munications receiver covering from 480 KHz.
to 30 MHz. in five overlapping ranges. It is
suitable for the reception of CW, AM and SSB
signals. and by reason of the two RF and two
IF stages incorporated, a high performance is
secured throughout the frequency ranges.

Amateur Net Price: $540.88 + 25% ST.

"EC10O" Transistorised

FEATURES—
RUGGED — COMPACT — LIGHT!

Cascode type ist RF amplifier stage.

Separate FF and AF gain controls.

Three selactivity positions—broad 10 KHz., narrow 4 KHz,
crystal filter 400 Hz. (with panel-operated phasing control).
Panel-mounted carrier level meter.

Separate detectors for AM and for CW/SSB.

Ffiicient Noise Limiter.

Gear-driven slow motion drive and vernier scale.

Imaze rejection: At 1 MHz. 40 db., at 8 MHz. 75 db., at 20
MHz. 40 db.

Push-pull audio output stage.

Model "EA12"

Designed for Commercial and Amateur use

General purpose coverage—550 KHz. to 30 MHz.

Amateur Net Price: $179.40 plus 25% Sales Tax

FEATURES—

@ Adequate bandspread. correct degree of selectivity for
the various modes of signal, ease of tuning SSB signals,
and frequency stability.

® Continuously variable selectivity in the 100 KHz. second
IF stages, crystal filter can be switched in to give an
extremely narrow band for CW.

The Eddystone “EA12" is a model specially designed for
use by Amateur Radio operators and covering the six major
Amateur bands from 1.8 MHz. to 28 MHz. It possesses

g fode"gunch sclects” cther ey o lower sihond.  ATSLEoGS S CECMC imancs and i
@ Image rejection better than 50 db. at highest frequency HCERIIStCass result-s with all modes of signals.
and proportionally greater at lower frequencies. Amateur Net Price: $563.12 plus 25% Sales Tax
AVAILABLE EX STOCK — WRITE FOR FULLY ILLUSTRATED TECHNICAL BROCHURES

- 608 Collins St., Melbourne, Vic.. 3006 4 Wolya Way, Balga, Perth, W.A, 6061

. / Phone 61-2464 Phone 49-4919
64 Alfred St., Milsons Pt.,N.S.\W., 2051 L. E. Boughen & Co.. 30 Grimes St.,
- PTY.LTD. Phone 929-8066 Auchenflower, Qld., 4066. Phone 7-4067
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Regulated Power Supply
BATTERY ELIMINATOR

SPECIALLY FOR LARGER BATTERY
OPERATED TAPE RECORDERS

e
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TYPE PS 104

Designed primarily for Tape Recorders
where a regulated voltage supply is nec-
essary to prevent speed variation with
load changes. A versatile power supply
with a range of output voltages making
it ideal for design, testing and repair of
Transistor Radios, Amplifiers, Record
Players, Test Equipment, etc. It is also
eminently suitable for use in Schools,
Universities, Government Departments
and Industry.

SPECIFICATIONS

Input Voltage 240 Volts. 50 Hz.

Output Voltage 4.5V 6Y. 7.5V 9V or 12V D.C. by Selector
ug. Max. Current 0.5

Eleclronlc Overload Protection.

Approx. 10% on 12V Range

Protection
Regulation

Approx. 5% on all other Ranges
Ripple Less than 100 m¥ R.MS. under all
conditions.
Circuitry A silicon solid state.
Size 4 ins. wide by 2J ins. high x 5} ins. deep
Weight 2 Ibs. 7 ois.
Approval Approved by Electric Supply Aulhorities

Manufactured by

A & R ELECTRONIC EQUIPMENT

COMPANY PTY. LTD.
A & R—SOANAR GROUP COMPANY

42-46 LEXTON ROAD, BOX HILL,
VIC., 3128

Phones 89-0238, 89-0239

AGENTS IN ALL STATES
N.S.W.. SOANAR ELECTRONICS PTY. LTD.
82 Carlton Cres.. Summer Hill. Ph. 798-6999.

OLD.: R. A. VENN PTY. LTD.
71-73 Doggett St., Valley, Bris. Ph. 51-5421,

SA- SCOTT THOMPSON PTY. LTD.

93 Gilles St.. Adelaide. Phone 23-2261.
W.A.: EVERETT AGENCY PTY. LTD.

17 Northwood St., W. Leederville. Ph. 8-4137.
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LOW DRIFT
CRYSTALS

1.6 Mc. to 10 Mc,,
0005% Tolerance, $5

44

10 Mc. to 18 Mc,,
0005% Tolerance, $6

+4

Regrinds $3

THESE PRICES ARE SUBJECT
TO SALES TAX

SPECIAL CRYSTALS:
PRICES
ON APPLICATION

MAXWELL HOWDEN

15 CLAREMONT CRES.,
CANTERBURY,
VIC., 3126

Phone 83-5090

3

LOG BOOK |

IS NOW AVAILABLE
Larger, spiral-bound pages
with more writing space.

Price 75¢ each

plus 17 Cents Post and Wrapping

Obtainable from your Divisional I
Secretary, or W.ILA, P.O. Box 36, |
East Melbourne, Vic., 3002 |

approved
&

accepted

by leading manufacturers and
Government Departments

ELNA

ELECTRONIC
COMPONENTS

® Electrolytic Capacitors

® Polyester Capacitors

® Carbon Potentiometers
Australia’s largest selling im-
ported capacitors are produc-

ed by one of the world’s major
components manufacturers

S *
S,

Write or phone for
illustrated brochure

SOANAR
ELECTRONICS

PTY. LTD.

A & R-Soanar Group of Companies

VIC: 45 Lexton Rd.. Box Hill; 89-7323.

NSW: 82 Carlton Cr., Summer Hill; 798-6999.

OLD: R. A. Venn Pty. Ltd., Valley; 51-5421,

SA: Scott Thompson Pty. Ltd., Adelaide:
23-2261.

WA: Everett Agency Pty. Ltd., Wesl Leeder-
ville; 8-4137.
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JOURNAL OF THE WIRELESS INSTITUTE OF AUSTRALIA. FOUNDED 1910

Publishers:

VICTORIAN DIVISION W.I.A.

Reg. Office: 478 Victoria Parade, East Mel-
bourne, Vic., 3002.

Editor:
K. E. PINCOTT oerieeeeiiiiieeeeeiieeennn VK3AFJ Page
. . Technical Articles:—
Assistant Editor:
E. C. Manifold .............. ... VK3EM . .
A Hub for Tri-band Spider Ouads .... 12
PUbI'(.:at'O.nS Committee: Antenna Farming ... 18
Ken Gillespie .. e s e ... VK3GK
Peter Ramsay . VK3ZWN A Solid State Amateur S.S.B. Receiver, Part Two 16
W. E. J. Roper (Secretary) ...  ...... VK3ARZ 3 ) )
Australis Oscar 5: It’s in Orbit! 8
Circulation— . .
Jack KelY eeeeeoeereeeesreen, ... VK3AFD Australis Oscar 5 Orbits the Earth . 7
. FET Conversion of Leader LSGtl Signal Generator ......... 20
Draughtsmen:—
Clem Allan ..o oo L VK3ZIV The History of Amateur Radio and the Wireless Institute
John Blanch v e VK3ZQL of Australia, Part One ........ccccoiiiiiiiiiiiiiiiiiaan, 21
John Whitehead ............cccooe. Ll VK3YAC
The Multiband Double Dipole ......ocoiiiiiiiiiiiiiiiiiiieenas n
Enquiries:
Mrs. BELLAIRS, Phone 41-3535, 478 Victoria
Parade, East Melbourne, Vic.f 3002. Hours:
10 a.m. to 3 p.m. only.
am. to s p.m. ony General:-
Advertising Representatives: Contest Calendar  ................ 10
AUSTRALIAN MEDIASERV c d
21 Smith St.. Fitzroy, Vic., 3065. Tel. 41-4962. orrespondence  .............ee. 26
P.O. Box 108, Fitzroy, Vic., 3065. DX 29
Advertisement material should be sent direct .
to the printers by the first of each month. Eqmpment for a Club or Group 26
Hamads should be addressed to the Editor. Federal Awards  ................ 30
Federal Comment  ................ 6
Printers: New Call Signs  ..oeeveeerreenns 28
"RICHMOND CHRONICLE." Phone 42-2419.
Shakespeare Street, Richmond. Vic., 3121. New Equipment  ................ 26
Overseas Magazine Review 25
Overseas Study Course ......... 30
All  matters pertaining to "A.R.” other than Prediction Charts for March 1970 31
advertising and  subscriptions, should be .
addressed  to: Silent Keys  ..ooiiiiiiiiiii 30
THE EDITOH, VHE e 27
“AMATEUR RADIO,"
P.0. BOX 36.
EAST MELBOURNE, VIC., 3002.
Members of the W.I.A. should refer all enquir-
ies regarding delivery of “A.R." direct to their
Divisional Secretary and not to "A.R." direct. COVER STORY
Two months' notice Is required before a change L. ) )
of mailing address can be effected. Readers The launch of Delta 76 containing Australis Oscar 5 Satellite. See
should note that any change In the address of . P
their transmitting station must, by P.M.G. stories on pages 7 and 8 of this issue. The cover photograph and the
O otomma e B e . I e two other photographs on pages 7 and 9 are by courtesy of NASA, U.S.A.

also be notified. A convenient form |Is pro-
vided In the "Call Book".



Automatic
Aerial Rotator

NEW... UNRIVALLED AERIAL
ROTATING SYSTEM!

Complete with direction con-
trol unit— fully synchronised
balanced bridge circuit.

Rugged— water tight.
Hollow shaft, V2" diam.
Loading: 112 Ibs. (max.)
Rotation angle: 360 deg.
Permanently lubricated.
Speed: 1 r.p.m.

Magnetic disc brake.
240v. AC (60w.); drive 42v.

OO 000

Sole Australian Agents:

Ku TAtmUnafuMH

(/PTY.LTD.

Victoria:

608 COLLINS ST., MELBOURNE,
3000. Phone 61-2464
New South Wales:

64 ALFRED ST., MILSONS POINT,
2061. Phone 929-8066
Western Australia:

34 WOLYA WAY, BALGA, PERTH,
6061. Phone 49-4919
Queensland:

L. EE. BOUGHEN & CO.,

30 GRIMES ST., AUCHENFLOWER,
4066. Phone 7-4097
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Hy-Q
ELECTRONICS

Australia's
largest
Independent

crystal
manufacturers

EXTEND THEIR
PRODUCT RANGE
TO INCLUDE

9 Fundamental and overtone
crystals from 1 MHz. to
125 MHz.

9 10.7 MHz. crystal filters
for 25 & 30 KHz. systems.

SEND FOR FULL DETAILS
IF YOU HAVE NOT ALREADY
RECEIVED THEM

I Iy'Q Electronics

Hy-Q ELECTRONICS PTY. LTD.

10-12 ROSELLA STREET,
P.0. BOX 256,
FRANKSTON, VICTORIA 3199.

Telephone 783-9611. Area Code 03.
Cables: Hyque Melbourne
Telex: 31630

AGENTS:

W.A.: Associated Electronic Services P/L.,
P.0. Box 35. Morley, 6062.
Phone 76-3858.
Cables: Radcomserv. Perth.

TAS.: Hobart Radio Clinic

129 Bathurst St.. Hobart, 7000.
Phone 34-3884.

BATTERY SAVER
-A.C. ADAPTOR

Permits A.C. mains operation
of Transistor and other 6-9v.
Battery Powered Equipment

at Negligible Power Cost!

T TG Y R A

AC ‘paFY OR

lv[pr w e

my, p>«m*

6 or 9 volt (nominal voltage) selected
by external switch.

* Double insulated for absolute safety.

 Handsome cabinet complete with 3-pin
power point plug, and radio lead with

plug.
e Measures a compact 3V2' x 2V2' x 2".

« Suitable for any 6 or 9 volt battery
operated transistor equipment.

Approved by Electricity Supply Authorities

PS64 specially for Tape Recorders
PS82 specially for Transistor Radios

Manufactured by

A & R ELECTRONIC EQUIPMENT
COMPANY PTY. LTD.
A & R-Soanar Group Company
42-46 LEXTON ROAD, BOX HILL,

VIC., 3128
Phones: 89-0238, 89-0239

AGENTS IN ALL STATES

N.S.W.: SOANAR ELECTRONICS PTY. LTD
82 Carlton Cros., Summer Hill. Ph. 798-6999.

OLD.: R. A. VENN PTY. LTD.
71-73 Doagett St., Valley. Bris. Ph. 51-5421.

S.A.: SCOTT THOMPSON PTY. LTD.
93 Gilles St.. Adelaide. Phone 23*2261.

W.A.: EVERETT AGENCY PTY. LTD.
17 Northwood St.. W. Leedcrville. Ph. 8-4137.
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SIDEBAND ELECTRONICS ENGINEERING

Prices of the following stock are net, cash Springwood, N.S.W., sales tax included. All equipment is
fully imported from the various factories in Japan, the U.S.A. and the U.K., no local or other assembly
away from the factories. All sold under standard factory-backed warranty, which is one year for Yaesu-

Musen, with expert after-sales service, based on 20 years of SSB experience.

come complete with all plugs and power cables.

Yaesu-Musen units

The only exception is made for the FT-200 power supply-speaker unit, which physically Is a copy of the
Yaesu supply, but own design and | maintain that | can make a better heavy duty unit in co-operation
with the Australian transformer manufacturers, for genuine 230/240/250 volt AC, than any of the

imported power supplies.

YAESU-MUSEN—

FT-DX-400 De Luxe Transceiver ............ceceeee... $525
FL-DX-400 Transmitter .........c..ccoceenne .... $350
FT-DX-100 AC/DC Transceiver .... S515
FR-DX-400 RECEIVEI eieiiiiiiiiieiaiiiieieeaaeeaaaaen 8375
FR-DX-400SDX De Luxe Receiver, with all access-
ories, with CW filter, FM filter and FM dis-
criminator, 2 and 6 metre Converters ....... 8475
FT-200 Transceiver with 230/240/250V. AC heavy
duty supply-speaker unit ..., S410
FL-DX-2000 Linear Amplifier .........cc.coooiiiiinae. S225
2 and 6 metre Solid State Converters .... .... 825
FF-30-DX Low Pass Line Filters ..........cccccooee. 815
SWAN—
SW350C Transceiver with 230/240/250V. AC power
supply-speaker unit ... $550
SW350C Transceiver with Swan 14-230 AC/DC
POWEr SUPPIY e $600
GALAXY—
GT-550 Transceiver with AC power supply-speaker
(83 $725
u|-BEAM-
TRIPLE THREE full size 3 element 10-15-20 metre
Yagl Beam with built-in 52 ohm balun ........... 8180
HY-GAIN—
TH6DXX tri-band 6 element Yagi Beam, on indent
order only ..o 210
HYOUAD tri-band Cubical Quad, 10-15-20 metre,
one co-ax. feedline .........coiiiiiiiiiiiiiii, 813l
BN-86 Baiun ........coceieiiiiiiiiiiiinans

TH3JR tri-band Junior Yagi Beam
14AVQ 10 to 40 metre Vertical ..... .
18AVQ 10 to 80 metre Vertical .........c.cccoeevnnn.n.

MOSLEY—
TA33JR 3 element tri-band Junior Beam
MP-33 Mustang Array ....ccoeeeeiieeieeineiieeiaeninenns

NEWTRONICS—
4-BTV 10 to 40 metre Vertical ...........cccooeieiienns S55
With 80 metre top-loading coil ..........c..cooeieinine. S70

MOBILE WHIPS—
WEBSTER Bandspanner, 10 to 80 metre continually

adjustable ... S55
MARK HW-40 40 metre Helical Whip ................ 820
MARK HW-3 10/15/20 metre tri-band Helical Whip 835
Swivel Mount andSpring for Mobile Whips ........ S10
ROTATORS—
CDR HAM-M heavy duty Rotator, with 230V. indi-
cator-control UNit .......ocoiiiiiiiiiiiii s $165

Allow sufficiently for packing, han
only a few of them will fill

Arie Bles

ANTENNA NOISE BRIDGE-
OMEGA TE-7-01 Bridge .....coceieiiimiiiiiiiiiinnenenns $25

CRYSTALS—
FT-241 Series, Channel 0-79, box of 80 crystals .. $15
Individual Crystals from S0.25 to $2— for 455 KHz. ones.
Sets of six matched Crystals, including two USB/
LSB carrier/VFO Crystals:
From 400 to 450 KHz..........coooiiiinatn $5 to 810
From 460 to 500 KHZ...........ccoooenenen. $10 to $5

FILTERS—
KOKUSAI Mechanical Filters, 2.7 KHz. bandpass,
modern miniature size, with input-output trans-
formers and matching USB/LSB carrier Xtals .. 840

9 MHz. Crystal Filters, as used in Yaesu FT-200 $30

12vV. DC SUPPLIES—
ACITRON heavy duty, fits all Transceivers ....... $110

CO-AXIAL CABLE-
52 and 75 ohm, 3/16 inch diam, S0.25; 52 ohm 3/8 inch
diam., $0.50 per yard; any lengths up to 100 yards.

Connectors, Amphenol type PL-250 male ......... 81.25
S0O-239 female .... 81.00

BALUNS—
Exact duplicate of Hy-Gain BN-86, excellent copy $12.50

S.W.R. METER—
Calibrated Output Meter, 0-100 and 0-500 Watt
anNd S WL R $35

GONSET—

2 metre SSB/AM/CW Transceivers, 144 to 148
MHz., continuous range, with 115V. AC power
supply-speaker wunit, solid state design with
transmit mixer-driver-final valves, 20w. p.e.p. 8350

TRANSFORMERS, ETC.—

NATIONAL Klingsgrove, N.S.W., brand new, still in stock:
U60/285 285-0-285V. 60 mA,, 5V. and 6V. fii.$1.25
U60/325 325-0-325V. 60 mA,, 5V. and 6V. fil.$1.25
U60/385 385-0-385V. 60 mA,, 5V. and 6V. fil.$1.25
U80/385 385-0-385V. 80 mA,, 5V.. 6V., 6V. fil.$1.50
PA80/300 300-0-300V. 80 mA,, 5V. and 6V. fil. $1.50

E30/80 30H. 80 mA. Choke .......ccccevviiiiiinannnn. $1.00
F15/150 15 H. 150 mA. Choke .......cccvveivinennnn. 81.00
8451 240 to 115V. 2A. 200W. Step-down lIsolation

Transformer .....oooiiiiiiiiiii i $2.50
9716 240 to 240V. 75W. lIsolation Tarnsformer .. 81.50
6610 240 to 5V. 3A. Filament Transformer ....... 80.50
Various Transistor Output Transformers: 85, 375

and 245 ohms to 3.5 ohms ...l 80.50
6 and 12V. Vibrator Supply Transformers ...... 80.25
Neon Ballast Chokes, 15W.....ccooiiiiiiiiiiinnnnnnnn. S0.25

and freight for transformer orders,
limit weight for post parcels.

Sideband Electronics Engineering

P.0. BOX 23, SPRINGWOOD, N.S.\W., 2777

Amateur Radio, March. 1970

Telephone (STD 047) 511-394 Springwood
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complete the following
sequence
of numbers

659,664 109,944 18,324

9

%
%

geometric progression and by now will have pencilled /

Of course you immediately recognized a

in 3054. Because we introduced our 2N3055

last month we thought this would be a logical

go
way to introduce our 2N3054 this month.

2N3054 is a general purpose NPN power
transistor, manufactured by the new
patented Fairchild Bi-mesar

process. 2N3054 is an ideal driver for the 2N3055.

Avalilable for immediate delivery.

(= — = S
FAIRCHILD
s =5

AUSTRALIA PTY. LTOD.

420 Mt. Dandenong Road, CROYDON, VIC., 3136. P.O. Box 151, Croydon. Cables: Fairchild Melbourne. Telgghone: 7234131. Sydney
Office: 43 7508. Adelaide: 51 7083. Auckland, N.Z.: 579307. NEW ZEALAND DISTRIBUTING AGENTS: John Gilbert & Co. Ltd., Tasman
Buildings, Anzac Avenue, Auckland, N.Z. FAIRCHILO DEVICES NOW AVAILABLE IN DISTRIBUTOR

V A ( UANTITIES FROM: George Brown
& Co., 267 Clarence Street, Sydney, N.S.W., 2000. General Accessories, 81 Flinders Street, Adelaide, S.A., 5000. J. H. Magrath & Co. Pty.
Ltd., 208 Lit._Lonsdale Street, Melbourne, Vic., 3000. Radio Parts Pty. Ltd., 562 Spencer Street, West Melbourne, Vic., 3003. Douglas
Electronics, 7 Gralunga Street, Mansfield, Qld., 4122.
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FEDERAL

1970-008B is the official designation,
although it would be hard to find a
less impressive title, for the Australis
Oscar package launched on 23rd Jan-
uary, 1970.

Four years of planning, delays and
frustration were of little consequence
compared to the few weeks before the
launch. “Go,” “No,” “Go” signals were
the order of the day and taxed every-
ones patience to the limits. Under-
standably, it came somewhat of an anti-
climax to believe that on a warm
Friday night in Melbourne that Aus-
tralis Oscar 5 was in orbit, acquired,
and as far as could be determined was
functioning as planned.

Subsequent Amateur history may
give scant reference to this event, but
when it is realised that apart from be-
ing an Australian Amateur “first,” the
way has been opened for the Amateurs
of this country to participate in future
projects, more sophisticated, more ex-
pensive, but more versatile than was
ever considered the case four years ago.

International recognition is a diffi-
cult thing to achieve in any sphere, but
we would like to modestly believe that
the Amateur Service in this country,
with the launching of Australis Oscar 5
has “arrived”. To have made this pos-
sible, tributes must be paid to the
administrators of Project Australis: the
vigour with which Richard Tonkin and
Owen Mace followed the project to
fruition is especially commendable. To
everyone—designers, technicians, com-
municators, public relations people, the
many organisations and Government
departments that supported the project,
and, of course, the AMSAT fellows
themselves, we owe a special debt of
gratitude.

Those who listened to the launch and
subsequent events on the VK2 and VK3
Divisional Stations must have been
impressed with the truly international

COMMENT

flavour of the proceedings. Initiated
by Chris. Jones, VK2ZDD, the broad-
cast provided all the drama of on-the-
spot reporting necessary to add colour
to the event. Our thanks again go to
Chris Jones and Tim Mills for a fine
job.

As this is written, Australis Oscar 5
is in its third week of successful opera-
tion, but all Amateurs whether as
active participants or indulgent on-
lookers must take stock of the situation
and be ready to assist in future pack-
ages.

We believe that this Institute and
all Amateurs alike should be involved
in these projects: the ability to design
and construct has been amply demon-
strated and it is of vital importance to
retain the skills of those associated with
the project and maintain the confidence
of the AMSAT group in our future
operations.

No one can predict with any degree
of certainty the style of future Ama-
teur Radio operations, but it is ob-
vious that the expansion of all aspects
of v.h.f.-u.h.f. techniques is going to
play an ever increasing role in Ama-
teur experimentation and communica-
tion. The Australis group must further
develop these techniques and with this
success under its belt it has the poten-
tial to design the next package in the
series. Already preliminary work has
been done on a multi-channel trans-
lator, but as with most things of
sophistication, money will be needed
to bring the aims to reality.

As said earlier, this Institute has
faith in the project and its personnel—
how we and you can assist will be on
the agenda for the Federal Convention
at Adelaide this year.

History, it is said, has a habit of
repeating itself—we sincerely hope it

does.
PETER D. WILLIAMS, VK3IZ,
Federal Secretary, W.L.A.
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AUSTRALIS OSCAR 5:

It’s UP,

IT'S

By GEORGE JACOBS,t W3ASK

it’'s finally UP, the AUSTRALIS OSCAR 5 satellite

IN ORBIT!*

is flying!!!

It made it successfully on 23rd January, 1970. After a lapse of almost
four years, there’s an Amateur Radio satellite again orbiting the earth,

T precisely 2 seconds past 1131
A MT on_January 23, a giant two-
stage . Delta-N~ booster rocket
began to lift sIow[P( off its pad at
NASAs Western Test Ran?e near
Lompoc, California. Amid a fremend-
ous roar and a blinding blaze of flame
and smoke, the 39-pound AUSTRALIS
OSCAR 5 satellite, nestled in the frame-
work of the giant booster, began its
piggyback ride” into space.

An hour. and five_minutes later, over
South Africa, the Delta-N attained its
orpital altitude of agproxmateé/ 900
miles, and the AUSTRALIS OSCAR 5
satellite was ejected into space to be-
come the fifth"in a series of satellites
designed and built by Radio Amateurs
and - Amateur ScienCe enthusiasts, to
successfully achieve an orbit in space.

Once in orbit, beacon transmitters
aboard the satellite began transmitting
telemetry data on 29 MHz. in the
10 metré band and 144.050 MHz. in the
two metre band.

The. first Radio Amateur to report
receiving the beacon transmissions was
5R8AS as _the satellite passed into range
of his QTH on the island of Madagas-
car, off the south-east coast of Affica.
He reported reception of the 2 metre
beacon from 1238 GMT until it passed
out of range at 1241

Now that the AUSTRALIS OSCAR 5
satellite is in orbit, it has undergone
some name changes. Officially, accord-
ing to international agreement, the
satellite has been given the designation
1970-008B. As part of the OSCAR
concept, it now bears the official title
of AUSTRALIS OSCAR 5, or unoffic-
ially, AOA 5 or just plain OSCAR 5
for”short.

INITIAL OBSERVATIONS

As the satellite sped away from
5R8AS’s QTH_ at a speed of 15951
m.p.m., its initial orbit next took it
into range of western Europe and the
easternmost coast of North = America.
G2A0X, the OSCAR co-ordinator for
Europe, reported %ood telemetry SI%-
nals from the 2 metre beacon which he
copied from 1244 to 1305 GMT, usmlg
a simple dipole antenna. Both G2BV
and G3DAH also reported reception _of
the 2 metre transmitter during its in-
itial orbit.

- DL30J and DJ4ZCA were among the
first to report reception_of the satellite’s
10 metre signals, DJ4ZCA copied the
su]:]_nal from™ 1246 to GMT, and
DL30J from 1246 to 1305 GMT.
_Among the first to hear the 2 metre
signal in North America was VELAFB

*Advance copy received from the author, and
to be published in “CQ” for March 1970.

vSpace Comunications Editor. “CQ/’ 11307
Clara Street. Silver Spring, Md.t U.S.A., 20902.
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high in space.

who _logged. it between 1302 and 1311
GMT, peaking S9. .

WALIOX at the Talcott Mountain
Science Centre, Avon, Conn., was
among the first U.S. Radio Amateurs to
cogy AOA5’s signals during its initial
orbit. He reported excellent reception
of the 2 metre transmission between
1304 and 1312 GMT.

Ironically, during its initial orbit, the
OSCAR 5satellite Passed within range
of its birthplace at the University of
Melbourne 'in Australia. Its signals
were_copied b% the Melbourne Univer-
sity Radio Club between 1346 and 1358
GMT with solid telemetry reception.

_ It was a text book launch, and all
indications were that the satellite was
operating within _its nominal design
range, and the project was off to a good
start. (At the end of the initial orbit
however, the modulation on the 10
metre signal was observed to drop off
sharply, and later reports indicated that
it was very difficult to decode_ the tele-
metry on this channel for this reason.
As We go to press the reason for this
low telemetry level has not been de-
termined.. The 2 metre telemetry cir-
cuit continues to operate properly.)
With_each successive orbit, more and
more Radio Amateurs throu?hout the
world began to tune the satellite’s sig-
nals, and by the end of the first day
of operation,  AMSAT headquarters had
already received more than 100 track-
|ngr télemetry and reception reports. .
he 2 meétre transmitter, which is
operatmq. continuously, is expected to
have a ‘life period of about a month,

and may not be operating by the time
this appears in_print.. The” 10 metre
transmitter, which will be operatin

Brlmarlly_ during. week-ends, may sti
e 0 eratln(%odurlrll_? March. Be sure to
check 144 MHz. daily and 29.450
MHz. on_week-ends to sée if you can
receive_signals from OSCAR 5. There
may still be time.

FOUR-YEAR EFFORT SUCCESSFUL

The successful launch of the AUS-
TRALIS OSCAR 5 satellite culminates
a four-year effort on the part of a
large number of devoted Radio Ama-
teurs on two continents.

The idea for the satellite was con-
ceived during March 1966 by the mem-
bers_of the Melbourne éAus ralia) Uni-
versity Astronautical Society and the
Melbourne University Radio Club. With
the assistance of the Wireless_Institute
of Australia and the Australian elec-
tronics industry, the satellite was de-
signed and_ built entirely by the Ama-
teur participants. It weént from draw-
ing board to completion in little more
than a year’s time. . ]

The completed satellite arrived at
the west coast headquarters of Project

OSCAR during July 197, where it
remained for more than a year and a
half while attempts were made to cut
awav the red tape encountered in ar-
ranging for a ng%%%back_launch.

. During March "1969, with the forma-
tion of the Radio Amateur Satellite
Corp.. (AMSAT),1 the Australian built
satellite was ‘shipped to AMSAT
Washington, D.C., headquarters. It took
another nine months for AMSAT to put
the satellite into final shape for launch
acceptance, to arrange with NASA for
the launch, and to wait out the many
ag#_nlsmg delays caused by booster
difficulties, But all this came to a
hap% and successful end at 1131 GMT
on 23rd January, 1970.

BIG NEWS IN AUSTRALIA

The _launch of OSCAR 5 made big
news in Australia since this was only
the second Australian-built satellite
ever to make it into space. News of
its launch was carried on the front page
of many newspapers, and it was fea-
tured on radio and television as a major
news story. . L

A direct commercial _cable circuit was
leased t_)%/ the Australians between the
Unlvers%/ of Melbourne and the Oscar
Control Centre at the NASA’s Goddard
S;r)]ace_ Flight Centre, Greenbelt, Md.
The line was_in use for a three-hour
eriod beginning about 15 minutes be-
fore launch. Every word and piece of
information that was filtered through
the control centre was fed live to Aus-
tralia. The count-down and some of
the _control centre’s commentary was
carried live by radio and teléevision
stations in Australia.

In addition, WIAW [also VK2AWI
and. VK3WI.—Ed.] .and several AMSAT
stations operating in various h.f. Ama-
teur bands, transmitted the count-down
and the control centre commentaries
live to Radio Amateurs throughout the
world, After the satellite was success-
fully in orbit, these stations stood by to
recéive tracking and other reports
bound for the control centre. At one
point the amount of traffic flowing in
and out of OSCAR control sounded
much like Houston control during an
Apollo mission!

INITIAL RESULTS

_The following are initial orbital and
signal data for the OSCAR 5 satellite
confirmed b¥ observer reports received
during the first several days the satel-
lite was in operation.
Date of launch: January 23, 1970.
Time of launch: 11:31:02 GMT.
Place of launch: NASA Western Test
Range, Lompoc, California.

1 Information concerning membership in AM-
SAT can be obtained from AMSAT, P.O. Box
27. Washington. D.C., U.S.A., 20044.
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an aon-board Automatic Picture Trans-
mission (APT) system.. A relatively in-
expensive ground receiving station can
be used to receive APT weather trans-
missions, and many of them have been
built and are operated by Radio Ama-
teurs.2 . . . o
ITOS-1 is in an orbit very similar to
OSCAR 5, and is transmittinig telemetry
data on command on 136.77 MHz., and
APT data on command on 1375 MHz.

SOME FIRSTS

Among the firsts chalked up by
AOAS5 are the following:

e First Radio Amateur satellite to
be launched by NASA. The four pre-
vious OSCAR Tsatellites were launched
by the U.S. Air Force.. With launches
now possible under civilian auspices,
the OSCAR Horo ramme has consider-
ably greater flexibility than in the past.

» First satellite to operate in_the 10
metre  band. _ previous OSCAR
satellites operated in either the 144 or
432 MHz. bands, or both. This makes
it possible for a much greater number
of Radio Amateurs to copy . OSCAR 5’
signals than was possible with previous
satellites.

. Along with the TIROS-M primar
yackage, OSCAR 5 was the first satel-
ite t0 be launched by _a two-stage
Delta-N booster rocket.” The Delta-N,
used for the first time, contains six
solid-fuel strap-on rockets for addi-
tional thrust at lift-off.

e First Radio Amateur satellite to
be command controlled from the

round. The satellite’s 29.450 MHz.
ransmitter will be turned on and off
from the ground to permit week-end
operation only, in an effort to conserve
battery power.

e First Amateur satellite to contain
a magnetic self-stabilising  system
MASS), to reduce spin, roll ‘and signal
ading.

Along with these firsts is also a sec-
ond. e satellite is the second built
by Australians to be launched success-
fully. WRESAT-1, launched on No-
vember 29, 1967, is the only other Aus-
tralian-built satellite to make it into
space. This was a scientific satellite
which made solar and ionospheric
observations.

HISTORICAL OSCAR DATES

Dec. 12, 1961-Jan. 1, 1962; OSCAR 1,
Amateur Radio’s first satellite, trans-
mitted telemetry data on 2 metres.

June. 2-June 20, 1962: OSCAR 2
transmitted telemetry data on 2 metres.

March 9-24, 1965: OSCAR 3, Amateur
Radio’s first translator in sgace operated
up and down-links in the 2 metre band.
A 2 metre telemetry beacon _transmit-
ter continued to operate until July 9,

1965.

Dec. 21, 1965-mid-March, 1966: Op-
erational period of OSCAR 4’ transla-
tor, with the up-link on 2 metres and
the down-link in the 432 MHz. band.

Jan. 23 1970 . . .. Launch of OSCAR
5 at 1131 GMT with 10 and 2 metre

beacon telemetry transmitters.

C. H. Vermillion, “Constructing Inexpensive
Automatic Picture-Transmission Ground _Sta-

tion.” NASA Report SP-5079: 1988, available
from NASA. Code UT. Washington, D.C.,
U.S.A., 20546.

Page 10

OSCAR 5 ORBITS THE EARTH

(continued from page 7)

lite to achieve this figure. After several
days in orbit, the “satellite’s internal
temperature stabilised at about 43°C.
It is not known at this stage why the
temperature rose to this figure, bdt, as
the ‘satellite had been successfully test-
ed to 80°C. before launch, the” 43°C.
figure has not caused any real concern.

he modulation level "of the 29.450
MHz. transmitter has been observed to
be very low. Reports have varied from
5 to 40% modulation, with the higher
frequency telemetry tones being  very
difficult "to decode. It was originally
thought that there may be a problem
in the 29.450 MHz. modulator which
was keeping the transmitter duty cycle
on more _thaanIanned, but subSequent
commanding off of the 10 metre trans-
mitter has shown that it is drawing
normal current from the battery, indi-
cating that_the modulator is operating
ﬁroperly. The answer will probably
ave t0 await detailed analysis of _the
telemetry data from the satellite. The
10 ~metre transmitter is apparently
radlatln% full power. )

The 144.050 MHz. transmitter seems
to be operating normally, with close to
100% modulation reported by VK3ZBJ.
With average to good signal to noise
ratios, most” stations have reported that
they can receive and decode the 7-chan-
nel” telemetry data without too much
difficulty. .

About a week after the launching,
the horizon sensors (photo-transwtor%
mounted on the sides of AUSTRALI!
OSCAR 5 indicated that the Magnetic
Attitude_ Stabilisation System (MASS)
was lining the satellite up with the
earth’s magnetic field. MASS consists
of a bar magnet and hysteresis rods.
The idea of Using this system was to
stop the satellite™ from tumbling ran-
domly in space and to stop fading due
to tumbling on the 10 metre signal and
reduce it on the 2 metre signal. The
system ap{)ears 1o be working very well.

ne point of interest is that daytime
(northbound?. passes of the satellite
over Australia have l%llelded good sig-
nals as the spacecraft comes “over the
horizon, but these signals have tended
to weaken as the point of closest ap-
proach to the tracking station is reach-
ed. As AMSAT have reported that
they are gettln? extremely good. 2 metre
signals over the U.S, "this indicates
that the satellite’s. 2 metre transmitting
antenna is pointing away from the
earth as it travels north from the south
magnetic pole. . .

n American Amateur station _in
Connecticut had the honour of being
the first to successfully command the
AUSTRALIS OSCAR 5 satellite. On
orbit 61, on 28th January, the Con-
necticut station sent a coded command
to the satellite and turned off the
29.450 MHz. transmitter. However, Les
Jenkins, VK3ZBJ, who built the satel-
lite’s command receiver, was not far
behind. He succeeded in commanding
the 10 metre transmitter on _again on
orbit 72, on 29th January. Since then,
Les has demonstrated that he can com-
mand the 10 metre transmitter on arid
off at will. These tests represent the
first time that any ground control has
been exercised over an Amateur Radio

satellite and they show the degree of
sophistication of” which Amateurs are
capable. . .

At the time of %omg to press, AUS-
TRALIS OSCAR 5 has been orbiting
the earth for 15 days. At this stage
it_seems likely that the 2 metre signal
will be audible for about another Ttwo
weeks and the 10 metre signal should
continue for about another Tour week-
ends, before the satellite’s chemical bat-
teries are exhausted.

[Stop Press.—On 14/2/70 the 10
metre transmitter was turned on and
will remain on for the duration of the
satellite. This change of plan became
apparent when it was found difficult_to
turn the 10 metre transmitter on with
the reduced voltage available. At this
date also, the 2 metre transmitter was
so weak that_telemetry data was un-
readable.—Ed.]

THE NEXT STEP-
AUSTRALIS OSCAR 6

AUSTRALIS OSCAR 5 is essentially
a_test satellite and the forerunner of
bigger and better things to come. Its
main purposes were t0 Prow_de Ama-
teurs throughout the world with a test
and training satellite so that they could
learn the techniques of satellite” track-
ing and data decoding and to conduct
a number of experiments in_ satellite
technology and radio propagation. The
satellite also served as a training ground
for the Radio Amateurs who are going
to build AUSTRALIS OSCAR 6.

. The design of AUSTRALIS OSCAR 6
is already well advanced. It now seems
likely that Australian Amateurs will
build the electronics for the satellite
and that AMSAT will finish the space-
craft structure and. power supply. There
Is also a 5)035|b|||_t that a translator
built by DJ4ZC will be carried in the
satellite.

AUSTRALIS OSCAR 6 will be the
most advanced Amateur Radio satellite
ever launched. VK3ZBJ is now work-
ing on a channelised translator for the
safellite which will also carry multi-
channel telemetry and command sys-
tems. It is hoped that the satellite will
have an active life of one year, using
a solar cell power supply.

AUSTRALIS OSCAR 5 has proved
that Australian Amateurs, given the
necessarY supﬁort can build a satellite
that will work. There is no reason to
suppose that, given the backing of
Radio Amateurs_and of industry, W.I.A.-
Project Australis cannot again deliver
the” goods to AMSAT, IT AMSAT’
enthusiasm and success in getting. AUS-
TRALIS OSCAR 5 into Space is any
indication, there should be yet another
Amateur Radio satellite orbiting the
earth in the not too distant future.

CONTEST CALENDAR

28th Feb./15th March: I.LA.R.C. Propagation Re-
search Contest ic.w. and r.tty.}.

7th/8th March: 26th A.R.R.L. International DX
Competition iphone).

7th/8th March: B.E.R.U. (c.w. only).

21st/22nd  March: 36th A.R.R.L. international
X Competition (c.w.).

28th Mar./19th April: I.A.R.C. Propagation Re-
search Contest iphone).

15th/16th August: Remembrance Day Contest.

3rd/4th October: VK/ZL/Oeeania DX Contest
(phone).

Amateur Radio, March, 1970



The Multiband Double Dipole

While the operation of an Amateur
Station in remote areas may not, at
first glance, appear difficult with pre-
sent-day equipment, the writer en-
countered several problems when oper-
ating in a modern construction camp
in the North West.

Construction workers in this area are
housed in air-conditioned, metal clad
trailer units and the wide use of short
wave transistor radios makes an out-
side aerial necessary,

The result is a welrddjungle of “spider
webs,” “d.f. loops” and “bird cages on
sticks” into which the Amateur Opera-
tor must_tread warily when erecting a
transmitting antenna:

A multiband “trapped” dipole
(KZGUI) was tried first, the traps being
carefully resonated with a grid dip
oscillator. After adjustment, the an-
tenna appeared to work well on 40 and
20 metres, but there were complaints
of b.ci. from those listeners close to
the antenna.

Checks with an s.w.r. meter indicated
the presence of standing waves on the
feed-line, though these™ were not ex-
cessive, More “importantly, since this
type of antenna is a compromise, it was
realised that harmonics were Rrobably
being radiated—possibly from the traps.

(It was then decided to revert to
simple dipoles with the hope of attain-
ing low s.w.r’s, and the following multi-
band design was developed usmP a
single 75 ohm co-axial cable feed-line.

CONSTRUCTION

_As indicated in Filg. 1, the upper
dipole is cut for a half-wave on 40
metres (7075 KHz.) and the lower di-
pole for a half-wave on 20 metres
(14,175 KHz.). Leave sufficient wire
in the end loops for adjustments and
Iasten with electrical service connec-
ors.

.The central insulator of the upper
dipole has a  thick perspex sheet at-
tached to it and the lower. dipole can
be fastened through holes in the bot-
tom comers of the sheet, or to another
insulator fastened to the bottom edge
of the sheet (see Fig. 3).

The upper dipole supports the lower
one by means of perspex spacers (3£'
X i7 X 3/16"). the separation between
the wires being 2|"—though the spac-
ing is not critical.

*Clo. Bechtel Pacific Corporation Ltd., Port
Hedland, W.A., 6721

TOP ROPE

TED B

_From the end insulator of the lower
dipole to the far end spacer a_length
of carpenter’s nylon chalk line is ideal
for tensioning.

. Support the antenna from the end
insulators_ of the upper dipole and run
another light ro?e rom the bottom_ of
the end spacer to the mast to tension
the lower dipole and square up the
array.

The 75 ohm co-axial cable can be
attached to the centre perspex sheet
directly or with fittings.. The centre
conductor of the cable 1s joined to one

B&-VK2AVG)

side of both the upper and lower di-
poles and the braid is joined to the
other two sides (Figs, 2 and 3). .

Adjust the length of the upper_dipole
for resonance on 40 metres (this will
correspond to 1£ wavelengths on 15
metres) and the lower dipole for 20
metres. The extra_ wire at the ends
and the use of service connectors facil-
itates this task. . L

An s.w.r. bridge is essential in order
to obtain the Towest passible values
when tuning, thus helping to avoid

b.c.i. and tv.j.
(continued on page 15)

1BM \ X
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NOTE: FOR PORTABLE USE A FINE
STRANDED WIRE (BELDEN OR

SIMILAR) IS RECOMMENED,
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VK3ASC HUB SPECIFICATIONS

The hub consists of two aluminium
alloy castings bolted base to base.
Assembled dimensions are 6" x 6" x
4)".  Weight, 41 Ibs. complete with
galvanised  mounting bolts, nuts and
washers. Eight sockets 1" diameter by
2” deep are provided to accept the
spreaders which enter the assembly at
a dihedral angle of 22£° to the base
surface which "is formed to fit a tube
19" diameter (li" water pipe? and
the centre of which is co-axial with
the support tube. This surface is re-
ferred to in this paper as “the neutral
plane”.

A dihedral angle of 22i° gives a
spacing of 10" 8" (0.15 wavelength)
which 'is stated by Orr to give a feed-
point impedance of 75 ohms when the
centre of the antenna is 0.5 wavelength
(33") above ground level. Spacing may
be adjusted as described later. Spreader
length required, 14.1' for a loop 185
on a side. Spreader fixing method:
cementing with “Araldite” Is recom-
mended. Grub screws may be used if
desired.

To provide the answers to questions
which have been asked by many VKs
during the last few months, some
alternative methods of construction and
certain design points are discussed
below.

FEEDPOINT IMPEDANCE
AND SPACING

The feedpoint impedance is stated by
Orr to vary between 60 and 110 ohms
as the spacing is varied from 0.1 to 0.2
of a wavelength. In addition, the im-
|Io_edance_will vary somewhat with effec-
ive height. It "is therefore necessary
to choose a spacing which suits the
Amateur’s own situation best. 0.15
wavelength has been chosen in the
design of this hub because it is a figure
recommended by Orr as presenting a
load of 75 ohms when the antenna
height is 33 feet. The required dihedral

\ N\
15 METERS '\

10 METERS

Copper
W/Ie: 231

g / N —..i
rber ‘Mast
Glass—— : .
Rod Insulator. 9
/ & o=

RAD 3'7" li'6é" 177" 6'r 9'6" 135"
REF. 9'0V 123" 135" & 3" 9'6" 135"

Element dimensions and insulator place-
ment for the Spider Quad. The figures
in columns D, E and F are only
approximate.

IFrom *OST” Dec. 19671
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angle is 22J°, which can be easily
obtained. Forward gain is about maxi-
mum at this spacing and the spreader
arms are shorter and stiffer than for
0.2 wavelength.

ADJUSTING THE SPACING

1 By making the spreaders a loose
fit in the sockets, they can be adjusted
to the required angle and allowed to
set at the chosen angle.

2. Casting wall thickness is this
is more than necessary and sockets
may, if desired, be re-machined to a
different angle.

3. If aluminium or steel tubing is
used for the inner spreader sections a
permanent “set” of a few degrees can
easily be put in the spreaders by bend-
ing over the knee or with an electric-
ian’s bending tool.

Small variations from the recom-
mended spacing are not considered to
be significant.

.
By

Antenna Wire
Scrape and solder

Lpoxy Cement
e Plastic Ring

A method of fastening the antenna wire
to the fibreglass rods.
[From *OST" Dec. 19673

SPREADERS

The most aesthetically pleasing effects
are obtained if tapered spreaders are
used. For many gears it was common
practice to use bamboo fishing poles
for this purpose. Although inexpen-
sive, about $12.00 (80c/lb.) for a set
of eight 16-18 feet nominal starting
length, some Amateurs consider them
to have a short lifetime. One Ama-
teur of the writer’s actt]uaintance has a
set still in operation after seven years.
For this reason they are considered
to provide a solution which is accept-
able to many.

Tubular fibreglass fishing rod blanks
are probably the best “standard pro-
duction” raw material for spreaders
because they are strong, light in weight,

stral?ht and need no painting. 11' 6
tubular fibreglass blanks weigh a mod-
est 9J oz. and cost $9.00 each. Longer

blanks will cost
The price almost
11" 6" and 13' 6".

If you are keen to have the best
without incurring the expense of “all
fibreglass” spreaders, it is reasonable
to fit about five feet of 1" diam. 17
s.w.g. aluminium alloy tubing in the
centre of the pyramidal assembly as
the 28 MHz. loop is attached at about
the 7' mark. Of course, bamboo (Ran-
goon Cane) could also be used for the
outer ends of composite spreaders.

VK3ASC’s plans at present are con-
fined to the use of 14' canes fitted dir-
ectly into the hub sockets, the only
metal in the structure is the hub and
the elements.

Serious experiments have not been
conducted with fibreglass because of
the high cost, but it is known that

considerably more.
doubling "between

other Amateurs have used tubular
fibreglass for spreaders and it is hoped
that an opportunity to try this material
may present itself during the next year.

In the meantime Rangoon Canes of
the semi-solid variety, nominally 16-18'
in length have been selected from bulk
stocks to be similar in length, taper,
and weight with butts approximately
1- diameter. The butt is ground rea-
sonably cylindrical on a 10" diameter
disc grinder for more than two inches,
about 1/32" smaller in diameter than
the sockets which are 1". Tips are
then removed beyond the first knuckle
past the 14' mark where the cane is
5/16" to 3/8" in diameter.

These canes are now a loose push fit
into the hub sockets and at this stage
are given a protective coating of good
quality exterior house paint. Primer,
undercoat and two top coats were
applied according to the paint manu-
facturer’s directions.

ALL-METAL SPREADERS

It has been reported that the satis-
factory operation of Quads is impaired

by large pieces of metal within the
immediate field of the aerial. Some
American manufacturers have been

offering spreaders made of aluminium
alloy tubing in their Quad kits for a
number of years and so they cannot be
useless.

One manufacturer who has recently
commenced advertising Quads states
in his advertising that his tubing sup-
ports are broken up by the judicious
use of insulating material and it is sug-
gested that an Amateur could devise
spreaders consisting of a number of
pieces of aluminium alloy tubing of
about 18 s.w.g. wall thickness for the
inner 1" diameter sections and then
reducing by 1/8" steps to about 3/8"
o.d. at the tips, the joints would only
r.eed to be three to four times the tube
diameter for maximum strength and
the smaller tube could be wrapped with
polythene or similar film to insulate
it from the outer at each of the joints.

SI0ES SIDES
| Rao.u's” | RAD 17’0

SIDES SIDES
REF 1207 REF. 18'2°
LALL WIRE
LENGTHS
RE
4 EN

BETWE
N INSULATORS)

¢

\

Side view showing the spacing between
elements for a W3QEF close-spaced Quad.
Opposing elements, not shown, are
similarly spaced.

[From “OST” Jan. 19621
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If the last half inch or so of the
outer tube is slit with a hacksaw at the
ends, then a few turns of stainless steel
wire of about 18 s.w.g. could be twisted
around the end to hold the tubes firmly
together mechanically with the film
forming an insulator between them.
Such a construction form would ensure
that the spreaders are broken electric-
ally into pieces which are too small to
interfere with the operation of the
beam.

FIXING THE SPREADERS

As supplied, the hub has no special
method of fixing the spreaders into
the sockets. The recommended method
is to use “Araldite” or other epoxy
adhesive. A wood or hardboard plate
6" x 6" is made with two holes match-
ing the outer holes in each half of the
hub. These should be about diam.
and two bolts about 2" long will be
required for temporary use whilst the
epoxy is setting. The bolts hold each
hub half down onto a piece of tubing
of identical diameter to that of the
support structure with a small piece
of polythene film interposed to prevent
adhesion.

An alternative is to use grub screws
which may be hidden in the inside
pockets.

ERECTING THE PYRAMIDS

Using builder’'s layout techniques, a
jig was set up in the back lawn. An
area at least 20" square is required.
Four garden stakes about 8' long are
required to form the corners of a square
18 6" on a side. Lines are run across
diagonally to establish the geometric
centre of the square and a short stake
about 18" or 24" long made from a
piece of 2" x 3" hardwood is driven
vertically into the ground and a nail
driven into it vertically where the two
diagonals cross. The top of this stake
need only be about six inches above
ground level.

Fix a piece of hardboard/plywood
6" square to the top of this centre stake
with its diagonals running out to the
corner stakes. Fix the first half of
the hub, resting upon a short length
of 1j" water pipe, with polythene film
interposed between the metallic sur-

LOWER PORTION OF TRI-GAMMA QUAD
Sif TEXT FOR GAMMA DIMENSIONS

208 MC,
QUAD —»

CENTER CF
LOOPS

£

p 26 MC. GAMMA

21MC.
QUAD—4
52 OHM COAXIAL //
14 MC, LINE TO XMTR
- QUAD 7z,

7,

S I
21 MC. GANMA

|:iI 14 MC. GAMMA I

N~

LENGTH OF ‘TV-TYPE"
OPEN WIRE LINE

Tri-Gamma feed system is well suited to 20-15-10 metre Quad. The gamma
wires are adjusted to reduce interaction as well as to provide a proper

impedance transformation.

With the builder's line establish a
horizontal “reference plane” at some
suitable point on the corner stakes. If
the ground is not level and flat this
may not be at the bottom of the hub
half, which is the most convenient
point. This is fairly easy to do using
a spirit level or builder’'s “line level”
placed in the centre of each span of
line.

The position at which each spreader
is to intersect the comer stakes is now
marked on each stake in accordance
with the element spacing you have
decided upon. About 4' 6" from the
bottom of the hub for I/8th wavelength
spacing, and about 7' from the bottom
of the hub for I/5th wavelength spac-
ing. i.e. half the element spacing.

Mix a quantity of epoxy cement and
put the required amount into each of
the sockets. There should be enough
for some to just ooze out as the spreader
bottoms, forming a fillet where spreader

faces, to this square with j" bolts. and hub join. Fix the tip of No. 1
[ T S T T T T T e =
] ]
170-0hm Coax H
70 . . 1
Transmitter | é]_—,%‘bg'; i
L 1
|
| i
_________________ ! 1
P _: 1 K1 ) - _14Me.
I H H 1i0-Ohm TwinLead Driven
I T T Element
| 1 |
1 t .
: + - > 21 Me.
1 1 | K2 10-Ohm Twin Lead Driven
) : | — Element
| I 1
I I 1 i
I |
| e ! 1 L——. ) 23 Me.
H ! 1 110-Ohm Twin Lead Driven
\ : : Element
1
:_ CONTROL UNIT ' ' REMOTE ANTENNA SWITCH !
_________________ B e - J

Method of feeding the Spider Quad and of selecting the desired radiator. Kl
and K2 are d.p.d.t. mercury relays with 115v. a.c. coils. Sl can be either a 2-pole,
3-position rotary or a d.p.d.t. toggle switch with a centre-off position.
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IFrom "QST” Dec. 19671

Gamma capacitors are used to resonate system.

IFrom "All About Cubical Quad Antennas"]

spreader to number 1 stake at the
appropriate point. Repeat the process
next with the opposite spreader and
then the other two. By sighting along
the spreaders it is a relatively easy
matter to ensure that they are straight,
and that they form the corners of a
neat pyramid.

During the curing process, the wire
elements can be measured (twice) and
then cut, making due allowance for the
tails to attach the centre insulators in
both elements and to form the stub
cn the reflector.

FIXING THE ELEMENTS
TO THE SPREADERS
A number of methods can be used.

1 Drill holes in the spreaders at
appropriate places, thread wire through
and wire into place. Not desirable as it
permits moisture to enter.

2. Use small porcelain insulators at
each corner which are fixed to the
spreaders with wire droppers, as per
W3QEF and others. Considered to be
rather unsightly.

3. Epoxy a plastic ring to the spread-
ers and form a metal eye outside the
ring to which the aerial element is
wired and then soldered; a la HB9PL.
Considered to be very good but per-
haps a little difficult of adjustment.

4. Labgear Ltd. of England recom-
mend the use of 3" of fibreglass sleev-
ing 1.5-3 mm. in diameter, obtainable
from electrical insulation supply houses,
at each corner through which the loops
pass (24 required) which are in turn
lashed to the spreaders with nylon
thread or line. Simple and neat.

5. Plastic eyes can be made from
polystyrene, perspex or other material
such as old toothbrush handles, which
can be fixed to the spreaders in a man-
ner similar to that used for fixing
runners to fishing rods. Runners could,
in fact, be used if desired.

When the first assembly is complete
and the epoxy has set, it may be re-
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moved from the jig and the second half
assembled. At this point it is probably
wise to point out that it is almost
impossible to make two identical hub
halves; these have a mark on them
indicating the way they “match” and
should be re-assembled in this fashion,
it is therefore wise to check that these
index marks will line up when the
halves are completely assembled.

Now that each assembly is complete,
it is only necessary to fix the support
tube so that it is cantilevered out about
ten feet some six feet above the ground.
If this is fixed firmly in a horizontal
plane with the bolt holes vertically
above one another, it will be easy
enou%h to carry the number one as-
sembly with the long fixing bolt in it
and drop it into position on the tube.
The second assembly can now be man-
ouevred into position beneath the tube,
and moved vertically upwards until the
mounting bolt can engage the threads.
Fit all three bolts loosely into position
and tighten evenly. Fit washers and
lock nuts and you are ready for a hoist-
ting party.

ADJUSTMENT

Complete details are given in “All
About Cubical Quads,” by William I
Orr, WG6SAI, and also in “QST” for
December, 1967. An extract from this
“QST” follows:

“The only elements in the Spider
Quad that require adjustment are the
reflectors. Tuning can be accomplished
by feeding power to the antenna and
adjusting each reflector stub for mini-
mum field strength as measured on a
simEIe field strength meter located in
back of the antenna. However, this
procedure requires three men, if the
ob is to be done within a reasonable
ength of time. One man slides a short-
ing bar up and down the reflector stub,
one controls the rig, and one measures
the field strength. This was the first
method we used; however, after one
of the men was burned by r.f. on a
reflector, we quickly sought "a safer and
easier way.

“In the procedure arrived at, no
transmitter is needed. We made a
simple transistor crystal oscillator that
would supply a signal in each band,
and hung the unit by two 10-foot
copper wires in a tree that was
approximately 150 feet from the
Quad. The supporting wires served as
an antenna for the oscillator. Align-
ment was accomplished by pointing the
back of the Quad at the distant oscil-
lator and adjusting each reflector stub
for a minimum S meter reading on the
station receiver.”

FEEDING

“All About Cubical Quads” carries
some information on this, and in “QST”
Dec. 1967 HB9PL suggests a very prac-
tical method. Since all elements in
this system are an identical portion of
a wavelength apart, the feed point
impedance will be similar and the three
driven elements may be connected in
parallel and fed with suitable twin line
or co-ax. if desired.

Since the impedance at the feedpoint
of the Quad will vary with the spacing
of the elements and the height above
ground it may be necessary for in-

Amateur Radio, March, 1970

DRIVEN ELEMENT

Loop Side
1000 250
F F
MHz. Feet Feet
14.2 70.50 17.60
21.2 47.25 11.80
28.8 34.75 8.68
REFLECTOR
Driven Elem. Driven Elem.
+ 3% + 5%
Loop Side Loop Side
1030 257.5 1050 262.5
F F F F
MHz. Feet Feet Feet Feet
14.2 7250 18.15 74.00 18.50
21.2 48.25 1215 49.60 12.40
28.8 35.75 894 36.50 9.125

SPACING (Wavelength)
0.125k 0.135k 0.15k 0.2k
125 135 150 200
F F F F
14.2 8.80 950 1056 141
21.2 5.90 6.37 7.08 9.45
28.8 4.34 4.68 5.22 6.94

PYRAMID HEIGHT
14.2 4.40 4.75 5.28 7.05
21.2 2.95 318 3.54 4.73
28.8 217 2.34 2.60 3.47

SPREADER LENGTH
(Calculated for Reflector)

14.2 1379 1390 1409 14.85
212 9.24 9.30 9.40 9.95
28.8 6.72 6.77 6.86 7.75

ANGLE TO NEUTRAL PLANE
FOR REQUIRED SPACING
18.5° 20° 22°  28.3°

~Having estabished the length of a

side on any loop, it is relatively
easy to calculate the length of the
half diagonal which is \/2 X half
the side, or (\"2 X side) 2 =
(1.414 X side 2.

Since the vertical height of the
triangle of which the spreader
forms the hypotenuse equals half
the desired spacing, and the base
is equal to (*2 X side) 4 2, then
the length of the spreader for any
desired spacing will be

-Albase2 + height2
and the anﬁle to the neutral plane,
i.e. along the support axis and the
Loin in the two castings can then

e found from trigonometrical
tables because the cotangent of the
angle = base h height, or tangent
of the angle = height 4- base.

Total amount of wire needed:
350 feet; this allows a small safety
factor and includes stubs.

Weight:

350" x 0.064" (16 s.w.g., 14 a.w.g.),

4 lb. 6 oz
350" x 0.051 (16 a.w.g.), 2 Ib. 12 oz.
Hub, 4 Ib. 8 oz.

Spreaders (Bamboo), 12-15 Ib.
Nylon Line (100 Ib.), abt. 2 oz.

dividual constructors to study their
own situations and so arrange the var-
iables so that a low v.s.w.r. will be
presented to the transmitter by the
assembled and adjusted system.

VK3SM, Alan Crewther, suggests
that if the reflector is 5% larger than
the driven element a tuning stub will
be unnecessary.

RECOMMENDED REFERENCES

“All  About Cubtcal] Quad Antennas,” by
Wi illiam 1. Orr, W6SAI.

“The Spider Quad,” by Peter B. Langeneg-
ger, HB9PL. “QST” Dec. 1967.

“Close Spacing the W3QEF Quad,” by Irvin
D. Kridler, W7BTB, “QST” Jan. 1962. A num-
ber of earlier references are given in this
latter article and although many of these
have been studied, it is believed that the
references given above are sufficient for the
purpose. For one thing, most of the papers
which precede Kridler deal only with the
so-called “compromise spacing” type of three
band Quad if a three band Quad is described.

Another reference which is strongly recom-
mended, especially if the intending constructor
is not proficient in knotting, is “Knots and
Rigs” by Dick Lewers. This book was written
for fishermen and will prove invaluable to
the Amateur as it is necessary to use fisher-
men’s techniques for some of the fixing.

MULTIBAND DOUBLE DIPOLE

(continued from page 11)

There does not appear to be much
interaction between the dipoles and the
following average s.w.r’s were obtained
at VK6TG with the antenna only 25
feet above ground:

15 metres ......... 18 to 1
20 metres ......... 16 to 1
40 metres ......... 11 to 1l

No doubt these figures could be im-
proved on under better conditions, but
S9 reports have been received from
Singapore and the Pacific area on 15
metres with a modest 65 watts g.e.p.

My thanks to VKs 6CT, 6RG, 6KJ
and others for reports. Chris VK6CT
has built a similar antenna for 20, 15
and 10 metres. )

This simple multi-band antenna could
be the answer for city dwellers with
limited space as well as being a com-
pact portable unit.

CUBICAL QUAD
COMPONENTS

To those who purchased a Clark
hub, thank you. To those who
waited, an apology for increased
prices.

Hub, complete with mounting bolts,
$15. Canes, set of 8, 1" butt fitted
to hub, S12. Lightweight va" butt,
S10. Heavyweight 1Vo", S14. All
canes matched and trimmed to 14
ft. length.

Kits: Hub. canes, 350 ft. 0.064" h.d.
copper wire, 55 yds. 100 Ib. nylon
line, insulators and fibreglass tube,
$40. Prices include sales tax.
Hubs p.p. $1, other items freight
forward.

S. T. CLARK
26 Bellevue Av,, Rosanna, Vic., 3084
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ANTENNA-FARMING
Lightweight Yagis for 7 and 14 MHz.

article are actually only one

section of the experiment under-
taken_at this QTH in order to lift up
my signals from the very bottom of
the list. | was very fortunate in hav-
ing two very experienced Amateurs in
the persons “of VK4XR and VKALN to
guide my footsteps.

The signal situation changed for the
better when indicators were used on
the tx and were also better understood.
The same technique brought both feed-
lines and antennas_into line also. For
the latter some different indicators had
to be developed. It was just one more
step. to use these same" indicators to
subdue reluctant Yagis.

As | live in the country, text books
are easier to obtain than periodicals.
This may be a very doubtful advantage
but at least (with” antennas) you_ only
get the subject in which you are inter-
ested and at any level that you can
cope with. In the country we have an
added advantage in that the Public
Library will supRIy three books at a
time for a month "with the option of
another month.

ny sheer accident | had taken notes
of formulae for Yagi construction from
over a dozen différent text books. |
then worked these out on a 14 MHz.
basis and studied the peculiar result.
One of them had the characteristics
that | required and it is this design
(with a few necessary changes and the
addition of an extra” element) that is
used in both Yagis here. It is the match-
ing of the impedance at the dipole that
is of importance, but in this case the
addition of the extra element at such
a low wavelength-height did appear to
improve its performance.

We are dealing now with practical
results but the Teasons for obtaining
them should be stated also. In dealing
with reasons, my opinions are not nec-
essarily right “even though several
stated facts_mak/ suglgest_ that they are.
Another point that T wish to make is
that, in the case of the Yagis men-
tioned here, no attempt has béen made
to obtain maximum gain. We have to
accept all the disadvantages of this
type of erection and then t(rjy_for maxi-
mum gain under those conditions. Even
then we accept less than that gain by
easing the probable error factor.” As an
example, you could cut open wire line
to within® 1% for an electrical half-
wave, but with co-ax., because of age
ang(i type, you could be 10% or more
out.

During the last two years, four Yagis
have been tested here.” A 2 and 5 ele-
ment, at one-eighth wavelength height,
on 7 MHz.; and a 4 and 5 €lement, at
one-quarter and one-eighth wavelength
heights on 14 MHz. Actually spreading
out” sideways instead of up was the

THE Yagis to be described in this

*« Skyrlngs Creek, Pomona. Qld., 4588.
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A. J. C. THOMPSON,* VK4AT

order at this QTH because of the area
available. Long wires, Vees, and
Rhombics failed” on the shorter hauls
on 7 MHz. when tested against Yalgls,
but on the receiver under bad QRM
conditions the Rhombic was outstand-
ingly successful. The high gain of the
Yagi was usually a_disaster on the
receiver. At other times when QRN
was localised the narrow beam was
an advantage. At this QTH two differ-
ent antennas are in use on the tx and
rx at all times except when conditions
are good.

We are apt to copy tv. techniques
even on our longer wavelengths, ‘but
actually our aims are quite different.
We require only one band and can
sacrifice bandwidth for extra gain.
Even the diameter of the elements,
6/1000. wavelengths so suitable for
bandwidth and structural strength, does
nothing for us either. Even “the use
of longer reflectors and shorter direc-
tors is designed for extra tv. band-
width. Many Amateurs are denied
overseas confacts on 14 MHz. because
of the difficulties associated with the
erection of the necessary beam, and
the danger associated with such, under
storm conditions.

On this antenna-farm, many differ-
ent antennas have been tried " out_and
discarded for various reasons until at
present they have dwindled down to
a 7 and 14 'MHz. Yagis, a big Rhombic
and an off-centre fed multiband of no
articular merit and temperamental,

00.

In industry full advantage has been
taken of lightweight materials in mod-
em structures. It is a trend that we
should also follow. On any antenna-

5

L WIRE
SITE FOR
PULLEY
I

| I | ~FASTENING BOLT
| : H ’I/{/ AFTER ERECTION
= i
Ipost | : ! (R

20

|_—~SUPPORTING POST
SET IN GROUND

3 L —XBOLT As PIVOT
FOR ERECTION

/ WIRE TO PREVENT
TIMBER SPLITTING

DIAG.A.

farm ease_of construction and erection
are_verP/ important. These factors are
obviously dependent on the weight of
the structure to be supported.” This
problem was tackled here in various
ways, but mainly on feed-line tech-
niques.. Feed_lines themselves of 300
ohms in Yaéqls used as folded dipales
have the disadvantage —of requiring
co-ax. at the_ centre.” If, instead, we
use 300 ohm line instead of co-ax. then
the folded dipole has to have three
elements instead of two.

This disadvantage was overcome in
the 7 MHz. Yagi~ with five elements
by constructing” a, three-wire _ folded
dipole spaced at distances of diameter
of wire X by 6 (equal to 300 ohms for
two wires)., The necessary spacers
were placed about 2 ft. apart. They
were constructed out of 1" polystyrene
piping. It is falr(IP/ rigid. This has been
pulled up and down continually over
18 months and shows no ill effects and
has no tendency to twist. This latter
is the hardest ‘thing to cope with in
home-brew lines.

The above comments deal with the
main weight problems. Nylon cord was
used on two sides, using 6% galvanised
steel-wire strung between them for the
elements. . This “cord shows no sign of
deterioration after 18 months of use.
This light-weight method of elimina-
ting posts presented a lot of problems
evén with such a light weight to suP-
port, When strung between four posts,
it still sags down and inwards_too. The
7 MHz. Yagi ended up with eight posts
to support five elements.

FIRST 14 MHz. YAGI

The first of the 14 MHz. Yagis will be
described now. It was similar to the
7.MHz. but had a two element folded
dipole and used co-ax.

The requirements were:

(1) It had to be as nearly as possible
a square when complete.

(2) It should be able to be rigged
on the ground. .

3) It had fo be very light.

4) It had to be easily lowered, turn-
ed, and then raised in any one
of four positions quickly.

The square chosen (diagram C) had
a reflector of 35 ft. but because of the
impedance importance, only twa of the
three directors_were used ‘in this Yagi,
which meant it was only 28 ft. long
overall. The four supporting posts were
placed 37 feet apart. The main weight
problem occurred at the folded dipale
portion where a fishing rod took the
co-ax. weight and a sideways pull with
string assiSted things too. The inward
pull 'was countered to some extent by
(diagram C) where shorter leads were
used on the centre elements to the
nylon cord. The different heights of
the elements were arranged correctly
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FET Conversion of Leader LSGIl Signal Generator

JOHN MEYLAND,* VK3AIM, and JOHN BROUGH-SMYTH,t VK3ZBW

An article describing conversion of
Signal Generators to all FET operation
by John Beckett, VK3FE, and appear-
ing in the Eastern and Mountain Dis-
trict Radio Club Bulletin (VK3) re-
cently prompted the writers to try out
their ideas on their Leader LSGI11
units, and as the results were more
than satisfactory on the units converted
it was decided to write them up and
pass them on, as the ubiquitous LSGI11
seems to figure prominently in most
Amateur shacks visited by the writers.

It is stressed that ideas were arrived
at in a rather hit and miss approach,
and doubtless there are many other
modifications that can be made such
as varicap fine tuning, further reduc-
tion on the dial drive, etc.; these we
will leave to the individual. The mods
as follow can be done with parts read-
ily obtainable through the W.I.A. com-
ponents sales department.

1. Remove all wiring and compon-
ents from a.c. mains lead to R13 and
C15 inclusive. Remove all heater wir-
ing, by-passes, dial light.

2. Remove valves from sockets.
Obtain a 7-pin and a 9-pin plug that
will plug into the existing valve sock-
ets. These are used to mount the FETSs.

3. 12BH7 socket. Carefully solder
with suitable heat sinking a 2N3819
FET. Drain to pin 6, gate pin 7, source
pin 8 to the 9-pin plug (pin numbers
as seen from underneath). Solder an-
other 2N3819 or an MPF102: drain to
pin 1, gate pin 2, source pin 3.

Note: The 2N3819 and MPF102 have
different base connections. Incidentally,
we couldn’t make an MPF102 function
as an oscillator in this circuit.

4. 6AR5 socket. Solder an MPF102
to the 7-pin plug: drain to pin 5 or 6,
gate pin 1, source pin 2.

5. Remove R2 (5K) and replace
with IK 3 watt.

6. By-pass R4 (300 ohms) with 100
uF. 3 volt electrolytic for af. and also
0.001 uF. for r.f.

7. Reduce Cl4 (output coupling) to
68 or 100 pF.

* 290 Hardisty St, Wangaratta, Vie., 3677.
+58A Philllpson St,, Wangaratta, Vie., 3677.

/;,wncn

TO SAFETY
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8. Mount a 9 volt battery in the
case, ground negative lead and wire
positive to one side of the switch on
VR1. Wire the other switch terminal
direct to the h.t. rail.

9. Wire a 0.001 xF. ceramic by-pass
across audio terminals,

Without further meodification you now
should have a FETised signal generator
capable of performing all the functions
the valve version will do, but with
vastly increased stability and, as a most

SARS

significant improvement, the elimina-
tion of signal radiation which has been
escaping by the a.c. mains lead. This
leakege in the valve versions has made
level attenuation almost impossible in
the higher frequency bands.

We almost forgot to mention, the
units are completely portable in this
modified form and there is no warm-up
period required. Battery current has
been measured at 84 mA., so replace-
ment should be infrequent with inter-
mittent use.

125H?

Original Leader LSG11 circuit.

e

]
HE:
| [T %: “

]

Maodified circuit of Leader LSG11.
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~Jhe Jdistory, o0j? -Amateur f~adio and fAe

W JireleSS

as Australia is concerned, com-

mences in the year 1901, and that
of the Wireless Institute of Australia
in 1910. This extraordinarily romantic
story would never have been possible
had it not been for amateur and pro-
fessional electrical experimenters, pre-
dominantly in the nineteenth century,
but also as far back as the eighteenth
century.

The Institution of Radio Engineers
of Australia (I.R.E.)—now known as
the Institute of Radio and Electronic
Engineers SI.R.E.E.)—in celebrating
Radio Foundation Day in 1936, fixed
12th December, 1901, as the birthday of
radio—the marvel and mystery of the
wonderful twentieth century.

In writing this history it would
therefore seem in order to take the
reader back briefly to this earI%/ period
of “electrical discovery” which in
retrospect led so naturally to the de-
velopment of “wireless” as it was
termed, and from which the Wireless
Institute of Australia derived its name.

EARLY ELECTRICAL
EXPERIMENTERS

One merely has to look again at basic
theory to bring to mind many of the
names of early electrical experimenters;
names such =~ as Franklin, Coulomb,
Volta, Oersted, Ohm, Faraday, Morse,
Henry, Joule, Maxwell, Hertz, Fleming,
Ampere, Edison, Bell, Kelvin, Galvanli,
and many others later on, whose names
became attached to electrical terms,
laws and inventions.

Benjamin Franklin (1706-1790) was
an amateur experimenter with elec-
tricity, inter alia, in the eighteenth cen-
tury.” He conducted his most famous
exDeriment at Philadelphia (U.S.A.) in
1752 by flying a home-made kite during
a thunder storm, Tprovmg by the dis-
charge of sparks from a key attached
to the ground end of the kite-wire that
Ilgihtnlng was electricity. It is gener-
ally agreed by early authorities that
Franklin created the electrical terms—
armature, condenser and battery.

The French physicist and engineer,
Charles Augustin de Coulomb (1736-
1806), who as a French aristocrat for-
tunately escaped the guillotine of the
tempestuous years of the French Re-
volution, can be stated as having first
investigated electrical and magnetic
measurement durln% his invention of
the torsion balance for measuring elec-
trical attraction. His name became at-
tached to the practical unit of guantity
of electricity, being the quantity con-
veyed by a current of one ampere in
one second. His contribution placed the
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institute 0j?

By G. MAXWELL HULL,* VK3ZS

e The story of Amateur Radio and of the
Wireless Institute of Australia— the Society
which has represented it for 60 years— Is
indeed a fascinating one; a story depicting
man's involvement in and advancement of
a technical art which at its inception was
a formidable investigation of the myster-
ious and unknown world of electromagnetic
energy.

1970. the Anniversary Year of Captain
Cook's early discovery of the 688t coast
of Australia 200 years ago. before the birth
of electricity, seems a fitting time to write
the history of Amateur Radio and the Wire-
less Institute of Australia.

The historical records of Amateur Wire-
less Experimenters is far from complete
in the early years, for so much was done
by so few In the remoteness of home
workshops and of which little or no pub-
licity was given, that records of these
activities— if such were ever recorded—
have been lost over the many year3.

What information Is available, however,
makes for a fascinating story. The series
of articles commencing in this issue of
"Amateur Radio" magazine, therefore, is
an attempt to record for posterity the
romantic history of Amateur Wireless, com-
mencing before the turn of the century
and concluding in 1970.

From this period of 60 years will be
recorded the true facts available from these
records; of the early electrical experi-
menters to the birth of radio transmission
and reception; of the men who made Ama-
teur Radio a "living thing" and paved the
way for commercial broadcasting and com-
munications; of the Wireless Institute of
Australia and other Clubs and Societies
who protected portions of the frequency
spectrum for the continued use of future
experimenters and hobbyists; and of all
the activities originated and perpetuated
by the Wireless Institute of Australia in
maintaining Amateur Radio as a vital socio-
logical and technological pursuit for man-
kind In Australia and in those countries
which countenanced its use.

twin sciences of electricity and mag-
netism on what today we call a “quan-
titative” basis, that is to say on a basis
of firm and indisputable measurement.
This provided a sound foundation for
those learned experimenters of later
years. Amongst other electrical terms,
amateur wireless experimenters had to
learn and understand the meaning of
the term “Coulomb”.

The advancement of the science of
electricity and magnetism was not
al_vva?/s strictly confined to the elec-
trical experimenter. For instance, Luigi
Galvani (1737-1798)—an lItalian phys-
iologist and anatomist born at Bologna
—made various experiments and stud-
ied the effects of electricity upon the
nervous and muscular systems of fro?s,
during which he invented a metallic
arc, composed of two metals, which,
when placed in contact with the nerve
and muscle of a frog respectively,
caused the latter to contract. He wrong-
ly concluded that the. frog’s legs con-
tained electricity that was released
when the legs touched metal. What we
know now Is that the electric current

tralia

was produced by chemical action. For
a long time, however, people referred
to electric current as “Galvanic Cur-
rent”, thus Galvani’s name became
attached to the galvanic battery, gal-
vanic tplle, galvanometers and the pro-
cess of galvanising. The word “galvan-
ism” was derived from his name which
any dictionary gives as being—elec-
tricity produced by chemical action,
the branch of physics dealing with this
and the use of such electricity for med-
ical purposes.

Not long after Coulomb came an
Italian physicist and philosopher by the
name of Count Alessandro Volta (1745-
1827) who similarly carried out experi-
ments with static and current elec-
tricity. He invented the electrophore
in 1775 and an electrical condenser in
1782. It was Volta who discovered why
Galvani’s frogs legs twitched when he
learned that the chemical action of
moisture and two different metals, such
as the copper and iron used by Gal-
vani, produced electricity. He made
the first battery, called the *“voltaic
pile”, and the earliest absolute electro-
meter, both of which brought him great
fame. The unit of electromotive force
(volt) was named after him.

So far, it seems, these early experi-

ments were concerned with electric
“voltage” and electric “current” as
different but related units. It was Hans

Christian Oersted (1777-1851), a Danish
scientist, who first discovered the
“electromagnetic” relationship in 1819
by observing that a current flowing
through a wire would make a compass
needle move, thereby proving that an
electric current has a magnetic effect.
In the same year, the French mathe-
matician and physicist, Andre Marie
Ampere (1775-1836), born in Lyon,
also discovered electromagnetism. = He
showed that parallel electric currents
attract each other if they move in the
same direction and repel if their direc-
tions are opposite. His mathematical
theory descrlblr:jg this phenomena pro-
vided the foundation for the develop-
ment of electrodynamics. He also dis-
covered that an electric current flow-
ing through a coiled wire acts like a
magnet, and this led to the invention of
the galvanometer (to which Galvani’s
name was attached), an instrument for
detecting and measuring electric cur-
rents. By 1822, Ampere had worked
out the laws that formed the basis for
the science of current electricity and so
the unit of current became known as
“the Amp” or “Ampere”.

Around the same period, 1826 to be
precise, George Simon Ohm (1787-
1854), a German school teacher and
physicist born at Erlangen, formulated
the law of electrical resistance, which
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bears his name. Ohm’ Law_was the
most important law in electricity which
in_its original simple explanation said:
“The strength of the current in a cir-
cuit varles_dlrectlly as the electromotive
force and inversely as the resistance of
the circuit”. On “this law rested the
future development of the science
which otherwise would have been
greatly retarded.

In_this same decade, the well known
English chemist, electrician, and natural
philosopher, Michael Faraday (1791-
1867), was studying the effects of elec-
tromagnetism, ‘amongst other things.
Born at Newington, London, the son of
a_ blacksmith, “his* work was widely
diversified from chemical research, elec-
tricity and magnetism to the manu-
facture of glasS for optical purposes.
His most famous discovery, which was
to have far reaching effeCts, was_elec-
tromagnetic induction. He had rightly
believed that if electricity could pro-
duce magnetism, then magnetism could
Produce_ electricity, and he proved this
heory in 1831 when_he discovered that

moving a magnet in a coil of wire
caused an electric current to flow in
the coil.

Almost every year, except for three
years of bad "health (1841-1844), saw
some remarkable discovery by Faraday
in connection with magnetism” and elec-
tricity. Amongst the ™ most  important
were: the identity of electricity from
different sources (1833); electro-chem-
ical decomposition’ (1834): the relation
of electric and magnetic forces (1838);
magnetic _rotary polarisation (1845);
diamagnetism (1846); and _polarity _of
diamagnetics and the_ relation of “dia-
magnetism to crystalline forces (1849).
It was said of Faraday that his lucidity
his experimental skill and, the naturai
charm ‘of his manner combined to make
him extraordinarily successful as a lec-
turer. Many of “these early experi-
menters delivered lectures and wrote
papers. and books on their discoveries
and_this much of the knowledge became
available to others.

Born in Charlestown, Massachusetts
US.A., in the same year as Mlcha_el
Faraday was a man whose name_will
never ~be forgotten—Samuel Finley
Breese Morse (1791-1872), famous for
his invention of the electric telegraph
and the Morse code, the latter becom-
ing the code universally used through-
out the world in_the "early telegraPh
days and remaining a “natural” for
communication by “wireless when it
eventually_becamé a commercial pro-
position. “The Morse code was the basis
upon which communication could take
Face between nations _ irrespective of
anguage barriers and it has remained
so as a sociological aspect of Amateur
Radio communication.

Not_ unimportant, too, was the tele-
Braphlc side of Morse’s work. First as
resident of the National School of
Design in the US.A. (1826) and as
Professor of Design at the University
of New York City (1835), he devoted
considerable time” to the experimental
field of electric and galvanic research
which resulted in thé development o
high quality electromagnets so widely
used in the telegralph and telephone
systems of the world, and which, of
course, found a wide use as “relays”
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as the science of wireless progressed
later on. .

Seven years after Michael Faraday
and Samuel Morse were born, came
Joseph Henry f1799-1878), an Ameri-
can born at” Albany, New York, who
was to become a great scientist and
mathematician. . Independently in 1831,
at the same time as Faraday, Henry
had also discovered that ~magnetic
er]er?y could be transformed into elec-
trical energy. They both had found, in
fact, that currents” would be caused to
flow in a closed conducting loop, if the
average intensity of the magnetic field
assing through "that loop was changed.
he current “so induced in the loop
would flow only while such change was
taking _place, “its strength would be
proportional to the rate of change, and
its direction would depend on the
direction of the field and whether it
was increasing or decreasing. It mat-
tered not whether the change in the
number of magnetic lines passing
through the loop was caused by changes
in the field itself or by a movement
of the loop with respect™to the field or
y a movement of the field with re-
spect to the loop. These laws of elec-
tro-magnetic induction _directly paved
the way for the electric dynamo, just
as the “converse laws had” paved "the
way for the electric motor.

Joseph Henry did a lot of work with
electromagnets; large magnets of great
lifting power, and ™ small™ powerful” so-
called “intensity” magnets.  He was
first to actually magnetise iron at a
distance and at one stage in history
controvers¥ arose between Henry and
Morse as to who actually inventéd the
electric  telegraph.  However, there
seems no doubt that the honors went
to Morse. The name of Henry was
attached to the electrical term “induct-
ance” which was to play such a vital
Irole in the later development of wire-
ess.

Another eminent English fhyswlst
was James Prescott Joule (1818-1889).
His early work which pla){ed such an
important part in later €lectrical de-
velopment was on magnetism; particu-
larly, again, the magnétisability’ of iron
by ‘electric currents, a research which
led to a definition of a practical unit
of current. He stated a law (now called
Joule’s Law} that heat is_produced in
an electrical conductor. The unit of
energy, used to measure the amount of
work~ done, was named in his honor.
It is equal to the energ%/ needed to
send an electric current of one ampere
through a circuit of one ohm resistance.
In the United States of America in
1894, an act of Congress made the Joule
a legal unit. It was too small for com-
mercial measurement, so kilowatt hours
was used instead. Joule shared _in
discovering the law of the conservation
of energy” which states that: “energy

used up” in one form re-appears in
another and _is never lost”. Two Ger-
man _ physicists, Hermann Helmholtz

and Julius von Mayer, and the British
Phhysllust, Lord Kelvin, also worked on
e law.

THE EMERGENCE OF WIRELESS
With all this knowledge available

from_the developments by the afore-

mentioned experimenters,” and many

others too numerous to mention in de-
tail in _this brief reference, it was not
surprising that the nineteenth century
saw the  commercial development of
the electric light, the teleHraph, the
telephone, _the electric  bell, electric
motors which_of course brought about
electric traction, the generator, the
alternator, and many other electrical
devices.

It is also not surprising, therefore,
that towards the end of the century
emerged the greatest development of
all —electromagnetic _wave propaga-
tion. Into the electrical scene came
James Clark Maxwell (1831-1879), the
Scottish physicist born in Edgnburgnh.
His principal researches were into the
composition and vision of color, _the
kinetic theqry of gases, and electricity
and magnetism. Upon Maxwell’s theory
of electromagnetic wave propagation
was _based his electromagnetic theor
of light. But a little before Maxwell
developed his profound theories some
remarkable experiments on electric
waves had been carried out by the
German_experimenter, Heinrich Rudolf
Hertz 3185 -1894), who had received
his final training in experimental and
mathematical physics in Berlin under
Hermann Helmholtz. 1t was Hertz’s
experiments which formed the central
feature of Maxwell’s profound. theory.
And so we again observe the interlac-
ing of these “early imporant develop-
ments because of the knowledge being
available to many experimenters.

However, the experimental proof of
Maxwell’s theorem  can assuredly be
credited to_Hertz who produced “very
rapidly oscillating electric currents by
means of sparks between the plates of
a condenser.  Although these oscilla-
tions were said at the time to be rapid,
we know today that they were com-
aratively slow (low frequency and
(_)I’]P wavelength).” His guiding” prin-
ciple was resonance. Kelvin had shown
earlier under what conditions an elec-
trical discharge was oscillatory in char-
acter, and Hertz showed how to make
E’gn instrument in tune with this oscilla-
ion.

Having proved the existence of elec-
tric waves propagated through slpace,
he went on to show that they™ could be
reflected, refracted, polarised and dif-
fracted, just as light is.. He measured
the wvelocity of propagation and found
it to be of the same “order as that of
light and radiant heat. The practical
development of the experimental facts
established by Hertz was_ wireless tele-
raphy, and from this point of view his
iscoveries. rank with Faraday’s and
Henry’s discovery of electromagnetic
induction. More recently his name re-
placed the electrical térm “cycle per
second” to denote frequency.

And so a stage was reached close to
the turn of the century where a vast
amount of electrical phenomena had
been discovered and put to use in the
practical sense but no one had found
a practical use precisely for the_elec-
tromagnetic propagation” discoveries of
the day. It was to be an Italian born
electrical engineer, Guglielmo Marconi
1874-1937), 'who was fo set the stage
or the practical use of wireless trans-
mission and reception which led to
present-day radio broadcasting and
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in which Radio
such an important

lobal communication
mateurs played
part. o
Marconi is often referred to as “the
inventor of wireless”, but of course he
wasn’t really as the reader will under-
stand from what has been said already.
But he was a clever inventor and en-
gineer who saw the practical applica-
tion and did something about it. His
first experiments were made in Italy
in 1895, then put to practical use in
England in 1896 because the Italian
government took no interest in what
he was doing.

He applied for and received from the
British government the first wireless
patent, the famous No. 7777. The pat-
ent was based in tpart on the theory
that the distance of communication in-
creases rapidly as the height of aerials
is increased.

In 1897 Marconi formed the first
wireless company which installed wire-
less sets in lighthouses along the Eng-
lish coast. He sent the first wireless
telegraphic message across the English
Channel, a distance of 85 miles, in
March 1899. He spanned the Atlantic
from a sending station at Poldhu, Corn-
wall, England, to a receiving station at
St. John’s in Newfoundland in 1901,
and from Canada to Newfoundland in
1902. The signal was the letter “S”
sent in Morse code. Marconi made
many advances and took out many pat-
ents in the commercial field of wireless
before he died in 1937. His work
brought him honors from governments
throughout the world. The Italian
government made him a senator of the
kingdom of Italy for life in 1909, and
he “received the hereditary title of
Marquis in 1929. He always considered
himself an amateur.

THE ENTRY OF AMATEUR
WIRELESS EXPERIMENTERS

The final practical application of
Hertzian waves by Marconi just before
the turn of the century must surely
have been the most exciting period of
scientific investigation the world had
known. It certainly had been exciting
enough for purely amateur experi-
menters to have closely followed the
course of events for there is ample
evidence, although not a lot of precise
history available, to show that Marconi
was not the only one to have developed
equipment with” which to transmit and
receive electromagnetic waves, which
we now know as radio frequency en-
ergy, although he undeniably was the
first to do so commercially.” All over
the world in countries where great
learning had evolved, the man-on-the-
street as well as the qualified engineer
was interesting himself in the marvel-
lous and mysterious wireless, duplica-
ting what had already been done and
experlmer_mm[; with new ideas based on
the available technical knowledge.
Amateur Wireless was born! It herald-
ed a new race of human beings who
rapidly became known around the
world” as Radio Amateurs or “Hams”
and whose exploits, experimenting, and
contributions to the progress of the
science has made history ever since.

Around the turn of the century Aus-
tralia was not behind in producing a
few keen amateur experimenters whose
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curiosity, initiative and determination
set the stage not only for Amateur
Radio as we know it todaﬁ but also for
medium and short wave broadcasting.

As far back as the year 1896, G. W.
Selby, of Malvern, Victoria, was already
exploiting the great subject, and he
exchanged correspondence with the
British physicist, Sir Oliver Lodge, who
at that time was evincing keen interest
in the new marvel of science. Also
before the year 1900 Professor W. C.
Kernot and Messrs. H. W. Jenvey and
F. W. Chambers, of the Victorian Postal
Department, were experimenting in
the same direction.

In 1901, at the same time as Mar-
coni was making his epic trans-Atlantic
transmissions, ~Walter Jenvey (the
father of Bill Jenvey, VK2Z0O), was
operating his own experimental wire-
less station at Red BIluff, near Elwood,
Victoria, under the call sign RB. Walter
Jenvey was then the Chief Electrical
Engineer to the Victorian Post Office
and according to the Melbourne “Ar-
us” newspaper of the 11th April, 1901,
e had forwarded the following report
to Mr. F. L. Outtrim, the permanent
head of the Postal Department:

“l beg to report that during the
Easter holidays | conducted a series
of experiments in wireless tele-
graphﬁ. By kind permission of Mr.
G. Chirnside, | was enabled to
establish a station at Point Cook,
near Werribee, and the results sur-
passed my expectations. Messages
were exchanged between Point
Cook and Point Ormond (the Red
Bluff), a distance of 10 miles in a
direct line, the signals being first-
class. As no mast was available,
we flew a kite which served ad-
mirably. | think there would have
not been any difficulty in transmit-
ting messages over 20 miles. If
the government desired it, a station
could be established at Point Lons-
dale for the purpose of welcomin
the Duke and Duchess of Cornwa
and York whilst the S.S. ‘Ophir’
is still 20 miles or more from the
shore.”

The records show that the govern-
ment took notice of his suggestion and
he was requested to estabilsh the sta-
tion at Queenscliff on the western head
of the entrance to Port Phillip Bay.
The S.S. “Ophir”, as it transpired, did
not carry wireless but the H.M.S. “St.
George”, the escorting cruiser, was so
fitted and two-way communication
with Queenscliff and later Red Bluff
was carried out up to 30 miles. This
is, so far as is known, the first recorded
occasion of wireless communication
between shore and ship from Australia
and a Rock Cairn was set up to mark
the site from which the transmission
took place. The visit of the Duke and
Duchess of Cornwall and York marked
the occasion of the first Federal Parlia-
ment in Australia. The coherer detect-
ors used for receiving the messages
between the H.M.S. “St. George” and
Jenvey’s land station were attached to
operate Morse tape-inkers and much of
this historic ship-to-shore communica-
tion is preserved in the Museum of
Applied Science, Melbourne.

After leaving Melbourne, the S.S.
“Ophir”, accompanied by H.M.S. “St.

George” and H.M.S. “Juno”, proceeded
to Hobart, Tasmania, where Mr. Hallam,
a telegraphist engineer of the Postal
Department, assisted by “Pop” Med-
hurst, ZXD (VK7AH), made W/T
contact with H.M.S. “St. George” from
the then defence battery on One Tree
Point at the Long Beach Light, better
known as “Blinking Billy”.

In Manchester (England) in 1936 the
eminent British ysicist, Professor W.
C. Bragg, described to a gathering of
people the work of his grandfather, Sir
Charles Todd, in the sending of the
first wireless messages to Australia, and
of his own assistance in the project.
Sir Charles Todd was South Australia’s
first postal chief in 1901 and was re-
sponsible for the great work of con-
structing the overland telegraph from
Adelaide to Darwin. He was already
an old man when the first whisperings
of Marconi’s wireless were heard
around the world, but his imagination
was deeply stirred. A wireless Installa-
tion was fixed near Adelaide between
two stations two miles apart and signals
were successfully broadcasted.

Another series of early experimental
transmissions were carried out at St.
Stanislaus College, Bathurst, New South
Wales, in 1904, Father Slattery was
the amateur experimenter and his first
tests were conducted in the College
grounds where he transmitted to re-
ceivin? equipment operated bﬁ Father
O'Reilly, assisted by a Mr. John King.
Encouraged by his success, he then
transmitted to the tower of St. Michael
and St. John’s Cathedral, a distance of
three-quarters of a mile, and then from
the College to the Catholic Presbytery
at Kelso, over three miles, where the
signals were received by Father O’Reilly
and Father Flanagan. Brief details of
these transmissions are contained in the
College records and the equipment is
still there, preserved in good condition.

By 1905 there were quite a large
number of experimenters throughout
the world. In Australia the Wireless

Telegraphy Act came into force requir-
ing experimenters to apply for experi-
mental permits for receiving purposes.
Most of the commercial equipment in
existence at this time was concerned
with the naval, lighthouse and marine
services around the world. As far as
England and Australia were concerned,
authority for its use was vested under
control of the Navy. It was not sur-
prising, therefore, that the Admiralty
raised early objections when in 1908
Messrs. C. P. Bartholomew and W. H.
Hannan, of N.S.\W., and R. Sutton, of
Victoria, applied for experimental
licences to transmit. The matter was
referred to the Crown Law Department
under whose guidance a suitable licence
form was produced and the problem
with the Admiralty was apparentl
overcome. 1908 also saw the first Hand-
book on wireless transmission and
reception.

There is some doubt that all experi-
menters took out licences, for records
indicate a larger number of active
spark coil transmitters on the air than
licences issued. The commercial trans-
mitters_used various systems—Marconi,
Shaw, Telefunken, and Lodge-Muirhead
to name a few. Amateur experimenters
used adaptations of some of these Spark
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systems were basically of two main
types—the fixed spark and the rotary
spark. The rotary spark was probably
too costly for amateur experimenters
since it required power—either engine
or electric motor—to drive a very high
voltage alternator. The fixed spark
was more easily produced and the his-
torically most common one used by
amateur experimenters was the old
Ford Model T spark coil, the operating
key being connected in the six-volt d.c.
winding of the device.

Up to and during the 1914-18 World
War, the wavelengths of the spark
transmissions were from several thou-
sand metres down to 600 metres or so,
the term “frequency” being adopted at
a much later date. Short waves as yet
had not been discovered, the amateur
experimenter being destined to achieve
this. The valve had not been developed
for commercial use although Fleming
had developed the first thermionic
valve—called the lonised Gas Detector
(Diode)—in 1904.

Two years later (1906) the American
inventor, Lee de Forest, inserted the
grid, thus producing the first valve cap-
able of amplification, which became
known as the Audion or Triode. By
1913, Lee de Forest, together with
Langmuir, Hogan and Meissner, intro-
duced the principle of self-oscillation
and regenerative amplification using
the triode valve which was to have
far reaching effects along with other im-
portant developments in finally sound-
ing the death knell to the old spark
transmissions although a few old
marine transmitters continued to bark
out their “rock crusher” signals well
into the first half of the century. Chaw-
chitty-chaw-chitty-chaw-chaw was one
expressive way by which these signals
were described!

The receivers employed coherer de-
tectors consisting of filings which were
caused to cohere by the incoming signal
and de-cohere upon the receipt of vibra-
tions from a buzzer or bell. Later, the
electrolytic detector was developed.
This used the principle of electrolysis
whereby a small battery shunted across
a large and a small set of electrodes
decomposed a dilute solution of sul-
phuric acid, forming hydrogen on the
smaller electrode (which was usually a
needle point), having the effect of
polarising the cell which stopped cur-
rent flow through the telephones con-
nected in series with the battery. When
a train of oscillations passed through
the cell, it acted in a manner opposite
to the cell and depolarised it, thereby
allowing a current to flow to produce
an audible signal.

Then came one of the most ingenious
detectors, invented by Marconi, called
the magnetic detector. It utilised a
magnetic band of iron tape which,
driven by a clockwork motor, slowly
moved past two horseshoe magnets in
the field of which was a primary and
secondary winding through the middle
of which the iron band passed. When a
train of waves passed through the low
resistance primary winding, the iron
tape (continuously rotating) was al-
ways coming under the influence of the
first horseshoe magnet. It was reason-
ed that the train of waves had the
effect of destroying the hysterisis of
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the iron just before the tape reached
the field of the second horseshoe magnet
which restored the molecules of the
iron. This action caused a rapid mag-
netic change, thus causing a change in
the lines of force induced in the prim-
ary winding which in turn caused an
audible signal when a pair of tele-
phones were connected across the high-
er resistance of the secondary winding.
In modern jargon, we would term this
the primary and secondary impedance
of a small audio transformer in which
the iron tape formed the magnetic core.
One cannot help but observe in this
device the basis for the evolution of
the magnetic tape recorder.

Badge of the Amateur Wireless Society of Victoria
struck 1909

Most of the detectors of the day
were discontinued after the first World
War with the exception of the well
known crystal or galena detector, which
continued in use for many vyears. The
various materials used, galena being a
common one, had the natural ability to
pass a current in one direction but not
in the reverse direction; in other words
it was diode rectification. When a train
of waves reached the detector, one
half cycle was able to pass and the
opposite half cycle was blocked, thus
again an audio signal was produced in
a pair of telephones. Today we use
solid state diodes to do the same thing.
The earlier type wused an adjustable
“catswhisker” to locate a sensitive spot
whereas the modern diode of a suit-
able type has a constant sensitivity.

In 1970 it is difficult to imagine what
wireless was really like in these early
days. Ten-year-old school boys today
can learn, understand and readily con-
struct quite sophisticated equipment
with little difficulty and they have
available to them individual and com-
plicated components with which to do
so. But in the period we are talking ot
there were very few commercial com-
ponents available although it was not
many years before the business man
grasped the opportunity of supplying
such components. They were, however,
quite expensive by the economic stand-
ards of the day and amateur experi-
menters largely used their ingenuity
and applied mechanical skill to con-
struct their own components, from
winding their own inductances, chokes
and transformers to manufacturing an
assortment of mechanical contrivances.

BIRTH OF THE WIRELESS
INSTITUTE OF AUSTRALIA

People in all walks of life who have
a common interest also have a desire
to congregate together and amateur
experimenters were no exception. And
so it was, in 1909, history records the
fact of a group of Victorian Amateurs
who gathered together to form the
Wireless Institute of Victoria. In the
same year another group formed the
Amateur Wireless Society of Victoria.
The former society held their meetings
in Oxford Chambers (now demolished),
Bourke Street, Melbourne, and the
latter held their meetings in an up-
stairs room of P. H. McElroy’s premises
in Swanston Street, Melbourne, later
occupied by Homecrafts Pty. Ltd. Both
these organisations struck badges which
are illustrated herein, and as far as is
known, were the only ones to do so.

In 1910 the members of the Ama-
teur Wireless Society of Victoria dis-
banded their club and joined forces
with the Wireless Institute of Victoria.
In the same year a group of experi-
menters formed the Wireless Institute
of New South Wales. The members of
both these Institutes, recognising the
value of banding together to share and

advance their common interests, ex-
panded their activities to form the
Wireless Institute of Australia, and

whilst remaining autonomous, became
the first national amateur radio society
in the world.

In 1913 a group of Western Austra-
lian amateur experimenters met for the
purpose of forming a wireless telegraph
club. It became known as the W.A.
Radio Club which held its meetings in
the science room at the Perth Boys’
School. A branch of the club was form-
ed in the same year at Kalo, Western
Australia. By June 1914, it was decided
to expand the scope of the club’s activ-
ities and its name was changed to the
W.A. Institute of Radio and Scientific
Experimenters.

The fever of wireless transmitting
spread all over the Commonwealth and
in many other countries. In Australia
many ether clubs and associations were
formed of which there is no record
other than vague references. But the
outcome was a tremendous develop-
ment of brotherhood between people
whose interest was a common one.
Little did they realise that as 1914

approached, the world would be en-
(continued on page 30»

The first known Wireless Institute badge struck
for a group of Victorian Experimenters who formed
the Wireless Institute of Victoria In 1909.
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N Fjucfcizine Review

Compiled by Syd Clark, VK3ASC

“BREAK-IN”
November 1969—

VHF AM Transistor Transmitter, by L. M.
Cash. Reprinted from Mullard “Technical
Communications." Jan. 19G8. Transmitter gives
7w. out on 156-174 MHz. Conversion to 144
MHz. relatively simple.

Bread-Boarding a Transistor Resonance In-
dicator, ZL2BEV.

Receiving Amateur T.V., ZL2TAR.

Microphone Amplifier, ZL1AZN. Three tran-
sistors and a small 9v. battery.

Demonstration Power Supply, ZL1TGB. Used
to demonstrate power supply theory and the
characteristics of a diode and _a triode.

Soldering for the Beginner, ZL2TJK and ZL-
2BFR. Help for the beginner.

December 1969—

My Experience with the HRH Delta Loop,
ZL2AFZ. The "QST” articles made the writer
think for a moment that the delta loop was
an easily built version of the Quad and so it
might be for 15 OR 10 metres. It is rather
ungainly for twenty and so far no one has
come up with suggestions for tri-banding.

Quartz Crystal Oscillators, ZL3NH.

Why Crystals Work at Two Frequencies, by
ZL30N.

ATV No. 2, ZL2TAR. The second in |llls
series on Amateur t.v.

The Novice Radio Training Scheme, ZL2TJK
and ZL2BFR. A low voltage transistor regu-
lated power supply Is described.

“cO”
November 1969— Q

“Propagation Special"—the sign in large
letters on the front says.

Shortwave Radio and the lonosphere, W3ASK
and Stanley Leinwail.

Optimising Short Wave Communications, by
W3ASK and Stanley Leinwail.

Don't he Afraid of the Big Bad Blackout,
W2EEY. Sunspots, etc.

VHF lonospheric Propagation, W3ASK, etc.
A Sunspot Story Cycle 20: The Declining
Years, W3ASK, etc.

A Seven Year Propagation Forecast for the
Amateur DX Bands, W3ASK, etc.

Interstellar DX, KGBW

"CQ" Reviews the "Swan Mode 260 Cygnet".
Wilf W2AEF says that it is good money’s
worth. There is now a Model 270 on the
market which is the de Iluxe version and
UhSI(i\h costs about another 100 dollars in the

December 1969—

Field Effect Transistors, GWNJY. This two
part article describes the basic field effect
transistor and the newer, more advanced types.
Fart 1 covers the JFET. MOSFET and the var-
ious modes of operation. Part 2 will cover
the device characteristics, biasing, dual gate
FETs and circuitry.

Design for a Solid State Regulated Power
Supply, ZL2BDB. Same very interesting in-
formation of power supply design.

A Monitor for the 50-54 MHz. Hand, W2SI.
One modified small transistor radio and there
you are.

Applications of Information Theory to Slow
Scan Television, WA7TMKA.

Convert your OId Novice Rig to 166, by
WAOATT. Those small am. jobs are still
useful on this band. Watch that coil. 1 sug-
gest the wires do not touch where they are
shown as crossing—otherwise no Inductance.

Antenna Adjustment, the Easy Way, y
WA1HDP. To save the heart from all that
ladder climbing.

"CQ" Reviews the Collins S-Linc, W2AEF.
Wilf is of the opinion that there is no sub-
stitute for quality when it comes to getting
satisfaction from a product. We should all
buy the very best we can afford. So far as
manufactured oroducts are concerned, the good
last longer than the poor.

FSK for the Transceiver,
unit for adding to a v.f.o.

Australis Oscar 5. Progress Report, K8VTR/3.

The Transistor Screen Switch, WA9FDQ.
Takes the place of that old clamp tube circuit.

WIOTKR. A small
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Surplus. Eliot White describes the circuit
and operation of the LM series Frequency
Meters used by the U.S. Navy during the last
war. Similar to the Army BC-221 (SCR-211)

series. Operation was from a.c.
“OHM”—The Oriental Ham Magazine
December 1969—

D X-peditlon: Spratly Island. The story of a

boat trip to Spratly Island, 26th-29th Jan. The
VS6 operators operated on h.f. bands from
80-10 metres wusing an FT200.

Standing Waves: Why?, KR6JT. A discussion
on this interesting subject.

CQWW (Phone). Operational patterns. Gra-
phical records of activity of three Asian sta-
tions in the 1969 CQWW Phone Contest.

Ham Profile, CROAK. Rare DX. Fern is
Deputy Postmaster and Chief of Technical
Services in the small Portuguese colony of
Macao.

Reciprocal Operating Agreements, HS3AL.

The Oriental Ham Magazine will be sent to
subscribers outside Hong Kong by surface mail
for $US2.00 per year. Postage by air can be
arranged.

“QST”
December 1909—

In Line R.F. Power Metering, WI1CER. Sev-
eral commercial versions are discussed and a
similar home-built type is described in detail.
These wunits are not frequency sensitive like
the older Monimatch type.

Let’s Talk Transistors, Part 2. Crystals,
donors, acceptors andholes.
Modernising a Classic 1296 Mliz. Converter,

WB2EGZ.
design.

Some Common Questions and Their Answers,
W1ICP. Specially for beginners.

MOSFETs for Tubes K2BLA. By using
an external power supply or the bias voltage
developed in the cathode circuit, it is possible
to modify an older receiver stage by stage
beginning at the r.f. amplifier.

A Phone Patch for the CollinsS-Line, by
WI1KLK. Also stated to work with equipment
of similar purpose from other makers.

A Tri-band Vertical Antenna, OD5CG. Three
band matching without traps.

Sideband from a Suitcase, WBG6IZF. This
Amateur apparently travels a lot in other
people's cars and has developed a way of
Hamming without the car showing it has
been got at.

A Power Supply for that Big Linear, W1CER.
3 kV., 1 amp., 117/234v.

The Band Divider Beam Antenna. W6TYG
and W4TDI. For 7 MHz., non rotatable.

Recent Equipment. The Drake L-4B Linear
Amplifier is reviewed.

Proposed Experiments with Australis Oscar 5,
K8VTR/3. Another article by the same author
also appears in December "CQ".

Navassar Revisited, W4QCW.
pedition story.

Simplification through solid state

Another DX-

“RADIO COMMUNICATION”
November 1969—

A 432 MHz. Single Sideband Transmitter,
Part 2, G2AIH. Continuing the description be-
gun in the October issue. Detailed description
including the “metal bashing".

Technical Topics, G3VA’ regular feature.
Many VK Amateurs would gain from reading
the preamble to Pat’s technical discussion.

Tolerance is the watch- word. He strongly
stresses the point that the "NEW?" product is
not necessarily better. Discussion follows on

diode attenuators, long delayed echoes, direct
conversion 14 MHz. s.s.b. receiver, and VXOs
for v.h.f. A screen regulated linear amplifier
is also described.

“RADIO zS~”
October 1969—

The LM Special, ZS6A0U. A transistorised
receiver for use in mobile work on the 160,
80 and 40 metre bands.

A Thirty Five Foot Tower, ZS6BFW. Yes,
he means tower, it is self supporting. The
author states that a tower "kit" would have
cost him R150. he baulked at this and rang
a firm of metal merchants who gladly supplied
him with all the material to build one for
R35. Comment. Should support a tri-band
Quad.

An Efficient Kite, ZS6PA. Seems the best
160 metre DX Is to be had using kites or
balloons. Some also say that if the wind s
in the right direction they are very good for
putting a fishing line out beyond the breakers.
Ham Radio truly uses many techniques.

The Caravanner, ZS6KO. This small trans-
mitter is of hybrid design, runs 12-15 watts
input and takes 5 a. from a 12v. battery. Final
and modulator use instant heating QQC04/15
valves and the heating up time is only about
one second.

Some Aids for Radio Ilams, Prof.
Luse. Humorous type article.

Mobile Antenna Mount, ZS6ET. Some of you
may have seen those expensive Webster type
ball mounts about. This article tells you how
to make one for next to nothing if you are
expert on a lathe and have a ball turning
attachment.

Shroe

December 1969—

Continuously  Adjustable Fully  Regulated
Power Supply, ZS5HF. 0-15 volts at up to 1
amp. Ripple is extremely low at less than
20 mV.

D.F. Hunting, the Pretoria Way, ZS6AES. A
small transistor "sniffer". Loop construction is
also described.

Intruder Watch and the W.ILA. Reprint from
AR."

“THE SHORT WAVE MAGAZINE”
October J9G9—

Signal Discriminator for CW Working, by
G3RSW. An interesting receiver terminal unit,
giving single-signal audio selectivity. Circuit
and results are described.

Loop Aerial for Top Band, G3WPO. One
method of getting out on 18 MHz., even
though you are operating from a restricted
space.

Radiating a Blip Tone, G8BQH. The idea was
picked up from the Apollo 11 mission and used
initially as a gimmick. During the period of
use it was found that the "blip” served a useful
purpose at times and the practice has been
continued.

Tuning Co-axlal Cable Fed Aerials, G30VE.
Described as a method of obtaining true reson-
ance. Voltage is sampled at 13 points along
a length of co-ax. which is coiled and tapped
at each turn. Indicator is a 250 uA. meter.

Second Channel BCI, G30GR. How to keep
your signals from being received by BC re-
ceivers tuned to the "“image” frequency.

Integrated Digital Morse Key, G3XMH. This
design is based on surplus integrated circuits
and operates at speeds from 8 to 40 w.p.m.
Veroboard construction is used.

November 1969—

Top Band Mobile Transceiver, G3EGC. A
valve design for true Tx/Rx operation. Cir-
cuitry, construction and results are described.
This is a design, the success of which has
been proved in operation over two years.

An AC Bridge for Measurement of R, L and
C, G3TKR. A wuseful test instrument with a
hi h order of accuracy. . .

Metre Receiver with Tunable First
Osmllator, G3VMU. A solid state design which
eliminates the multiplier chain.

High Gain VHF/UHF Aerial Array, G8ATK.
Three element yagis are used on four metres,
and J-Beam Parabeams on two metres and 70
centimetres.

SWL. Points of interest to SWLs are dis-
cussed by Justin Cooper.

December 1969—

Simple Tx for Four Metres, GM3NHQ. Cir-
cuitry and construction details. A chance to
use up some of those old valves you have.

Light Actuated Change-over System, G3XJB.
Carried out by finger control on the micro-
phone.

Top Band Mobile Transceiver, Part 2, G3EGC.
Alignment details—operation and results.

The KW Viceroy on Top Band, G3SCJ. Modi-
fication for 160 metre operation. Using separ-
ate mixer and oscillator.

Using the Heath Mohican as a Station Re-
ceiver. GC3WOW. Comments on the author’s
experiences in Malawi.

G3WRO/M on the Norfolk Broads, G3WRO.
An account of a pleasant holiday afloat.

Tackling Receiver Alignment, G2HR. Some
practical points for the newcomer.

Notes on the Eddystone 840A/840C Receivers,
G30GR. How to get to know sets which are
offered in the second hand market.

“g3n
November 1069—

The comments are "73’s" and not those of
the reviewer. My remarks are in brackets.

An Approach to Six Metre S.S.B., WAI1FRJ.
Using an NCX-2 or other s.s.b. transceiver.

I.LF. Notch Filter, W2EEY. For the last word
in selectivity for your transceiver.

Calibrate = that Home-brew Dial, K9STH.
Accurate calibrations on any band.
icontinued on next page)
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Slow Scan Colour Pictures, WA2EMC. Using
additive synthesis.

A Remote V.F.O. for the HWSB82A, AP2MR.
Split frequency operation simplifier.

Cheap and Simple for Six, WB6BIH. Three
transistor PC board converter.

The Mismatched R.F. Transmission Line,
W5J3J. High s.w.r. makes no difference at all,
hardly.

BKX Bridge, W8BKX. R.f. bridge modelled
after the General Radio bridge.

Religion, Politics or Sex, WI1DIS. And other
“QST”-npproved QSO topics.

V.H.F.-F.M. Part 2, Mobile Installations, by
WB2AEB. Another chapter in our effort to
get you on f.m.

The Umbrella Antenna,
antenna for 48-80-160 metres.

Solid State 432’er Transmitter, K1CLL. Three
transistor converter.

Fascinating Fundamentals I, Electrostatics,
W2FEZ. Elektron is Greek for "amber”.

Apoll T.V. and Radio, WI1FJE. Details cn
the radio end of the moon trip.

The Receiver—The Overlooked Piece of Test
Equipment, K1ZJH. Handy.

A Voltage Sextupler Power Supply, W5NGX.
"QST” would never publish anything this sexy.
iDo not follow his circuit—there is a short
circuited input.l

The Unlkey, K9MLD. If you are a c.w. man
this’ll get you.

Transistor Pow’er Supplies, K6KA.
power from the rig or receiver.

Bias Design Without Curves, WB6BIH. Tran-
sistors just won’t make it without the right
bias. <l believe valves also used to give
trouble.»

F.M. Receiver Twceker, WBUAW. Alignment
gadget for f.m. receivers.

A Mate for the Swan 35S0, WB2MPZ. Adapt-
ing the Swan TCU to the 350.

The Ball of Wax—A Calibrator, W6GXN.
200-100-50-25 KHz. calibrator.

Electrornic Variac, K9JSC. Using a triac.

SB-33 Modification, WAMNW. Adding a cali-
brator, c.w. coverage, etc.

Call Lettering Lunacy, Moschcovitz.
about b/c call letters and such.

Extra Class Licence Course, Part 10, Staff.
You should be able to pass the exam, by now.

S.B.E. Improvements Made Easy, W6JDD.
Bunch of ideas for the SB34 owner.

W2EEY. Efficient

Robbing

Being

December 1960—

This is headlined as a special "buyer’s guide"
issue. The index follows:

Quick Easy, Dependable Transistor Diode
Checker, W6ICC. For those who like checkered
diodes.

Did Samuel Morse Really Invent the Tele-
graph? W2FEZ. Telegraph? What’s that?

Combination Dummy Load/Attenuator Net-
work, W2EEY. Also doubles as a hot plate for
your coffee warming. iMay be okay if r.f. is
very cheap!!

Tuned Filter Chokes—The Easy Way, W20LU.
Can your filter chokes carry a tune?

Hey OM—You’ve Got Carrier There, W4NVK.
Drop dead %ou knit-picker.

Bandswitching the Swan 2i»9 and TV-2, by
K3LNZ. For six and two metre operation
lickety split.

Cheap and Easy Selectivity, W5INU. A c.w.
audio filter for less than $10.

V.ILLF.-F.M. Part 3, Hand Held Portables,

WB2AEB. Continuing our effort of brain-
washing you into f.m.
Sunspots and the Ham, WB2VFX. If you

can’t beat ’em, join ’em.

S.S.T.V., SMOBUO. Lecture at the Interna-
tional Congress of Amateur Television.
Amateur Radio in the Classroom, KOHUD.
Drives the kids right out of their everlasting
minds.

The Galaxy RV-550 Remote V.F.O., W6AJZ.
Test report from an excited and happy user.

Calculation made a Little Easier, WI1EZT.
Stuff our dumb high schools should have
taught.

Universal Dual Frequency Crystal Calibrator,
W2EEY. Using those new IC's.

Versatlllse Your Transceiver, VE3ECU/WO.
Adding incremental tuning. A blessing.

Transistor Class B and C Power Amplifier
Design, VK3ZRY. Slide rule lovers, arise and
rejoice ... an article for you!

Two for Mobile, K6ZFV. Power supplies, not
a love story.

Amateur Microwave Frequency Meter, 1 to
10 Gils. KI1CLL. SimDle, but necessary test
equipment for GHz. tinkerers.

Audio Organiser, WB2WYO. Nice companion
unit for the station transceiver.

Converting a CB Transceiver to Six Metres,
WB6BIH. What else can you do with them?

Extra Class Licence Course, Part 11, Staff.
Oscillators.

Topographical Maps for the Radio Amateur,
W9VZR. For transmitter hunts, and other
Amateur applications.

Fascinating Fundamentals, [IlIl. Magnetism,
W2FEZ. An irrelevant dip into history.
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(R’redponaence

Any opinion expressed under this heading is the
individual opinion of the writer and does not
necessarily coincide with that of the Publishers.

AUSTRALIA — AND CAPTAIN COOK
Editor "A.R.,” Dear Sir,

What is all this nonsense that I hear on the
air—"CQ DX from Able X-ray One XYZ”?
Are we not trying to publicise Australia, plus
Captain Cook? What is wrong with “CQ DX
from AUSTRALIA X-RAY One XYZ” etc.?

—13J. E. George, VK1JG.

[We do not agree with the idea of “fiddling”
with the NATO code, but would be interested
to know what others may think.—Ed.|

JOHN MARTIN REPLIES

Editor “A.R.,” Dear Sir,

I acknowledge Ken Gillespie’s letter on the
c.w. question in January “A.R.” | have already
submitted a further letter correcting my omis-
sion of the matter of the I.T.U. regulations.
However, some further comments, if | may,
on Ken Gillespie’s letter.

First, 1 question his logic where he says
that the government upholds the c.w. regula-
tions because it feels that c.w. should be
“encouraged”. The word '"encourage” implies
the existence of a choice and this is, of course,
not so. Certainly the use of c.w. should be
encouraged, but 1| feel that compulsion is a
very poor form of encouragement.

Also, the fact that v.h.f. is not normally
capable of long-distance communication is
irrelevant. There is h.f. DX and v.h.f. DX.
The use of c.w. is advantageous for both. But
why make it compulsory for one and not for
the other? If it i1s not deemed necessary for
v.h.f., why make it compulsory for h.f.?

Further, | would certainly disagree with the
proposition that c.w. is easier to learn than a
foreign language. | have studied French, Latin

and Greek during the past ten years, and |
still find that learning c.w. is a much more
formidable proposition. Please, Ken, be toler-
ant of the weaknesses of others!

Finally, on the proposition that we return
to the pre-war regulation, | fail to see why,
in order to become proficient in communica-
tion techniques, it was thought necessary to
confine operators to c.w. only. Surely a phone
operator can become just as proficient in com-
munication techniques in a year as can a c.w.
operator.

Anyway, Ken, | would certainly prefer to
discuss this topic over the microphone than
through a Morse key. My fingers would in-
evitably get tangled up, and my arguments
would come out all a-stammer!

—John Martin. VK3ZJC.

- " _

| EQUIPMENT FOR A
i CLUuB OR GROUP

| | have for disposal a 40/50 watt
| modulator with UM transformer,
! prototype working solid state Ama-
| teur band receiver including all
| crystals In cabinet, a 2 metre con-
1 verter, a BC454 6/9 MHz., a signal
1 generator, an enclosed profession-
j ally made cabinet for 19 inch panels,
s about six power packs with heavily
| rated chokes and transformers,
[ plus a number of other bits and
] pieces with no real junk.

| Also, | have the last five years’
J issues of "OST,” “S.W. Magazine"
| and R.G.S.B. Bulletins plus various
] handbooks.

!

J
1

| would like to give these away
free to any group or club of younger
impecunious enthusiasts who other-
wise might not be able to afford
them.

! Would anyone interested please
j write to VK30G, 7 Thornton Road,
j Mount Eliza, Victoria, 3930.
¥

nw McejfUipmenl

RECHARGEABLE BATTERY

A complete range of Sonnenschein,
dry-fit batteries is now available from
R.”H. Cunningham Pty. Ltd. Sonnen-
schein batteries are réchargeable lead-
acid accumulators which Trequire no
maintenance and have all the advan-
tages of dry batteries. They may be
heavily loaded, and will operate in any
position; they can be stored for lon
eriods of time, and are ideally suite
or use in portable equipment. A 22-
page, fully illustrated technical manual
on dry-fit batteries and charging tech-
niques is available from R. H. Cun-
ningham Pty. Ltd.,, 608 Collins Street,
Melbourne, "3000.

S. S.B. TRANSCEIVERS

Two new amateur band transceivers
have now been made available in Aus-
tralia. Manufactured by KW Electron-
ics Ltd, Dartlord, Kent, UK. the
model KW “Atlanta” is a 500 watt p.e.p.
unit operating from 10 to 80 metres,
and the model KW 2000B transceiver
has 180 watts p.e.p. (150 Watts_g.w.[),
10 to 160 metres. Designed specificall
for amateur use, the units are built
to hlﬂh engineering standards and have
all the feature requirements for ama-
teur _operation. [llustrated technical
specifications are available from the

ustralian agent: Sideband Radio, 73
Cole Street, Elwood, Vic., 3184.

SOLID STATE S.S.B. RECEIVER

scontinued from page 171

The b.f.o. and product detector should
be mounted well away from the i.f.
circuitry to avoid any ‘injection of the
b.f.o. signal into the 1.f. amplifier. The
effectiveness of Shleldlnﬁ between these
two stages may be checked by dis-
connecting the b.f.o. from the product
detector and listening for a beat note
on an am. signal.

AUDIO HANG A.G.C.

The audio derived a.g.c. consists of
a two-stage audio amplifier which oper-
ates from the detector output to pro-
duce a convenient signal for detection.
An emitter follower detector circuit
is used_since it enables a very fast rise
time. The fall time is determined by
the emitter time constant, and may be
selectable as_shown. Time constants
shown are 05 second and 2.5 seconds,
but may be adjusted to the individual’s
preference. .

The S meter oi)_erates directly from
the a.g.c. control line and is a
movement. If it is desired to use a 1
mA. movement then an extra stage of
current amplification is necessary to
avoid loading the detector output. An
alternative circuit for a 1 mA. move-
ment will be described at a later date.

The next article will deal with the
design of the v.f.o., mixers and crystal
oscillators.
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VHF NOTES

MEET THE OTHER MAN

Mr. J. L. C. Bickford lives at 22 Mansfield
Street. Rockhampton, QId., and probabl bet—
ter known to all of us as Lance, VK4ZAZ/T.
For those situated at the end of the Ion er
skip J)aths few 6 metre DX openings to 4
would not include a contact with Lance. First
licensed in 1957, he originally operated on the
56 MHz. allocation before 50 MHz. became
available. On 52 MHz, at present Lance runs
150 watts of a.m. using push pull 6146s, a
wide spaced 4 element yagi 45 feet high, con-
verter frame grid r.f. end to an AR7. On 14
MHz. he runs 130 watts of a.m. or 300 watts
p.e.p. on s.s.b., using g E06/40S. The antenna
1s a 10 element yagi, 53 feet high, nuvistor r.f.
front end in converter to a BC
lator uses Class B zero bias 807s.

The modu-

Lance’s list of prefixes worked on 6 metres
reads like a book. VK1 to_VK8 inclusive, two
areas of VK9, ZL1, ZL2, ZL3, W, KH6, KR6,
KG6, HL9, JA, belng made up of some 2,900
contacts, all but a few being DX contacts.
Other areas heard include 7, WO, EBAE
(beacon), VS6CJ, British Ch. 1 and Ch. 2 t.v.
sound, ‘and various Russian and Asian tv.
statlons frequently. All these have been heard
in the region 40 to 50 MHz. Awards received
for 6 metre operation include Worked All
States, AIll Japan Districts, 1st VK4 National
Field Day 1962, 1st VK4 Ross Hull. He is
eI|P|bIe for but has not claimed yet Worked

JA prefixes, One Day AJD, and Elizabethan
Award. All that represents a pretty good in-

nings on 6 metres.

Lance VK4ZAZ/T

Things I-?O quite a bit quieter when it comes
z. as_his only contacts on that band

have been during Eerlods of high sporadic E
activity. However, Lance has managed to work

K2, 3 4, 5 and 7, and _holds the VK4 State
record for working VK7ZAH on 1/1/67. He
also holds the State record on 6 metres for his
contact with K6GRC in 1958. His location is
about 300 feet above sea level.

Looking to the future Lance is interested
in high power scatter research on 52 and
432 MHz., and is considering 432 MHz. portable
operatlon from Mt. Archer,” 2,000 feet a.s.l. not

far away. Television experlments on 432 are
also é)endmg using a nuvistor converter into
Hz. converter.

th his information Lance forwarded several
pages of very interesting observations made
over years of DX workmg A pity there is_too
muchfor inclusion here, but he has summarised
a few points. Best DX worked, 6 metres to
W6, 2 metres to VK7. His most gloomy period
was listening to W7s and WOs workng WGS
some using 20 watts to converted 5225, and
eaking SB! He makes an observation' that
or some trans-equatorial conditions both s.s.b.
and c.w. are useless. Extra high level a.m. is
suFerlor under these conditions.

feel Lance has so much to offer from inter-
ested observations of F1]:oropagat|on phenomena
that it would be worth a separate article in
“A.R.” This will have_ to be looked into.
One experiment he mentions is that of work-
ing JA2 when 100 mW. of signal produced
an S9 plus report, and so on. Thank you,
Lance, you are an interesting man in" an
mterestmg location.
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NEW CALL SIGNS

OCTOBER 1969

VKOGR—Hea Gehrke, Casey, Antarctica.
VKOEM—H. Milburn, Heard Island.

VKO K. P. Warchot, Macquarie Island.
VKOLD—H. H. Brown, Macquarle Island.
VKOMZ—M. D. Zappert Davis, Antarctica.

VK2BAZ—C. R. B. Bamford, 23 Painters Lane,
Terrigal, 5260.

VK2BDN/T—R. F. Norman. 23 Queen St.,
Croydon, 2132.
VK2BEV—] J. Van Blerk, 35 Larool Cres.,

Thornlelgh 2120.
VKZBP%S&EK Pickett, 8/7 Lowe St, CloveUy,

VK2BLX—A. E. Barlow, 654 Princes H'way,
Sutherland, 2232.
VK2BWF—W. F. Cromarty, 560 Buchhorn St.,

Lavmgton 2641.
VK2BWG—R. G erght 25 Mermaid Ave.,
Merley St.,, West

Maroubra, 2035.

VK2ZLO/T—J. Rowe, 51
Strathfield, 2140,

VK2ZNL—F. W. Nolan, 122 Carringbah Rd.,
Randwick, 2031.

VK2zYD—S. Griffith, 1/46 Nicholson St.. Woll-
stonecraft, 2065.
VK3JU—C. J. Holliday, 30 Gardenia St., Black-
burn,
298 Mit-

VK3MK—B. P Balle¥ “Selworthy,
cham cham, 3132.

VK30N§J30G Foster. 58 Fulton Rd., Mt. Eliza,
VK3UL—A.“H. F.

Nickols, 7 Judith St., Car-
negie, 3163. .
VK3AAM—P. S. Came. 3 Thurling St., Men-
tone, 3194.

VK3ACL—P. C. McEwan, 16 Falcon Crt., East
Doncaster, 3109.

VK3AHA/T—G. Collings,
Ringwood, 3134,

VK3AIW—]. R. Graham 14 Malcolm St., Mec-
Kinnon, 3204 .

VKSAQléJ‘ﬁ)R. H. Leskie, 15 Cecil St.,
VK3AZM—D. L. Godfrey, 10 Alexander Ave.,
Moe, 3825. i X
VK3BAA—G. R. Crosier, Flat 9, 1314 Main St,
Ballarat, 3350. .
VK3BAG—R. J. L. Kelly, 62 Kilby Rd.,

Kew, 3101
VK3BAL—F.
34

Lot 66. Evelyn Rd..

Horsham,

North
= Hattam, Appel St.,
VK3BAM—J. V. Griffin, 85 Percy St.,
VKSBAZ?’E%_ J. Kennedy, 15 Cook St.,
VKSBBSEQI". M. Davie, “Midlands.”

3616.
VK3BBD—A. K. Bothe. 241 Royal Pde.,
ville, 3052.
VK3BBJ—J." Gruber,
Preston, 3072.
VK3BBK—G. F. Jenkinson,
East Bentleigh,
VK3BBL—G. N. Brown, Yanac 3418.
VK3BBM—R. C. Marschke, 55 Alma Rd., East

St Kilda, 3183.
VK3BBO—D. R. Hutton 17 Trent St., New-

borougb North, 3828.

Castlemaine,
Mitcham,
Newtown,
Tatura,
Park-
18 Newcastle St., East
7 Gladesville Dr.,

VK3BBW—G.” C. F. D|IIOn 7 Banksia Crt,
Heathmont,

VK3BBX—L. J. |ddleton Flat 3, 6 Blarney
St., Ascot Vale

VK3BCJ—R. C. Jackson, 36 Hampton St.
Broadmeadows 3

VK3BCL—R. Clarke, 23 Glen Dr., Eagle-

12 Hastings St., Wen-

. gan, Madang ” King Lake
Cottles Bridge. 3099.

VKSCCA R . Linskeet, Sergeams Mess, No.
%Olgtores Depot, R.AA.F., Tottenham,
VK3YAE—M. Imber, 2A Carinya Cres., North

Caulfield, 3161.

VK3YAF—J. R. Beaumont, Flat 3, 564 Pascoe
Vale Rd., Pascoe Vale, 3044,

VK3YAH—Swinburne Electronics Society, C/o.
Swinburne College of Technology, John
St., Hawthorn, 3122

VK3YAI—P. R. Johnstone 63 Kamak Rd,,
Ashburton, 3147.

VK3YAM—P. R. Maher, 34 Candover St.,, Gee-
long West, 3218.

VK3YAO—A. W. Blddle Flat 4, 74 Stephenson

St., Kew, 310 .
VK3YAP—R. E. Proudlock, 14 Railway Cres,,
Korumburra 3950.
VK3YA% . Butler, Flat 4, 12 McCracken
ve., Northcote

70.
VK3YAR—R. Malcolm, Boisdale, 3800.

VK3YAW—P. J. McClusky, 13 Holloway St.,
Newport, 3015.

VK3YAY—I. R. Morehouse, Flat 4, 7 Derry
East Bentleigh, 3165. North
or

St.,
VK3YBC—W F. Colbome 80 Hill Rd.,
Balwyn,
VK3YBE/T—T. G Foster, 802 Sebastopol St.,
Ballarat, 3350.
19 Bums St, Wan-
—B. 'T. Houston, 10 Kerby St., El-
tham, 3095.
VK3YBN—G. F. Shaw, 31 Landshorough St.,
North Ballarat 3350. |
VKSYCE C. W. yre 138 Sailors Gully Rd.,
aglehawk
VK3YCK C. Ellas 20 Thoresby Gr., lvan-

3079.
VKSZNZ—T. R. Powney, 72D The Terrace,
Ocean Grove

VK3ZVT—D. S. Thomas, 24 Albert St, Mount
Waverley, 3149.

VK5XT—K. H. May, 37 Janice St, Murray
Bridge, 5253.

VKSZFOSEE' J. Lever, 6 Waite Rd., Urrbrae,

VKSZLA'; %( A5\01Cr|ghton 109 Selth St., Albert

VK5ZLZ—D. J. Brown, Eliza-

17 Kentish Rd.,
beth” Downs, 5113.

VK6ZGL—D. S. O’Sullivan,
tesloe, 6011.

VK6ZGN—J. B. Wilcox, Flat 9, Alexander
Court, 31 Herdsman Pde., Wembly, 6014.

VK6ZGQ—L. Pannell, 20 Hare St, Kal-
goorlle 6430.
156 Roslyn Ave., Black-

8 Eileen St., Cot-

VK7ZIR—I. R. Milne,
mans Bay, 7152

VK8ZCF—B. M. Chester, Flat 3, Cr. Nudl and
Quarry Sts., Stuart Park, Darwin, 5790.

VKI9AE—F. A. Eastick, Station: Port Moreshy,
F.; Postal: P.0. Box 2087, Konedobu,

P.

VKO9BL—J. B. Lennon, Station: Portion 51, Cr.
Musgrave St. and Ela Beach Rd., Port
Mores%y P.; Postal: C/o. OTC(A), P.O.
Box 56, Port Moresby, P

VKIDS—B. W. Smeaton, Station: Section 38,
Lot 7, Madang, N.G.; Postal: P.0. Box
446, Madang, N.G.

VK9ES—E. Sundstrup Station: Flat 2, Lot 3
Section 2433, Dysox St., Lae N.G.,
Postal: P.O. Box 1124, Lae, N.G.

VK9GG—G. E. Groat, Statlon. Lutheran Mis-
sion, Madang, Postal: Lutheran
Mission, P.O. Box 676 Madang, N.G.

VKILL—P. R. Gibson, Station: T.C. Wee St.,
Rabaul, N.G.; Postal: P.O. Box 530,
Rabaul, N.G.

VKIMS—N. P Stime, M.D., Station: Lutheran

Mission, Madang, N.G.: Postal: Lutheran
Mission, P.O. Box 676, Madang, N.G.

ERRATA
VK3BAI—R. E. Maricle. Previously recorded
as VK3BAT.

VK3BAR—C. J. Kosina.

Previously recorded
as VK3BAL.

CANCELLATIONS

VK2I0—A. E. Barlow. Now VK2BLX.
VK2LL—P. R. Gibson. Now VKO9LL.
VK2AH?\‘—GN. E. Parsons. Transferred to T.P.

VK2ZCF/T—R. C. F. Norman. Now VK2BDN/T.
VK2ZWC—W. F. Cromarty. Now VK2BWF.

VK3AFX—J. G. Foster. Now VK30N.
VK3AHV—| P E. T. Weaver. Not renewed.
VK3AUE—R. Gre‘g Transferred overseas.
VK3AY X—| B ailey. Now VK3MK.
VK3ZFA—G. F. Jenkinson. Now VK3BBK.
VK3ZGL—I. J. Kennedy. Now VK3BAZ.
VK3ZHC/T—G. Collings, Now VK3AHA/T.
VK3ZHD—G. C. F. Dillon. Now VK3BBW.
VK3ZLT—P. C. McEwan. Now VK3ACL.
VK3Z0S—G. N. Brown. Now VK3BBL.
VK3ZOZ—D. L. Godfrey. Now VK3AZM.
VK3ZQP—P. C. Came. Now VK3AAM.
VK3ZTL—T. L. Lindsay. Not renewed.
Q//E%VG’T_G' A. Cohen. Transferred to A.C.T.

VK3ZZA—P. T. Ament. Now VK3BCQ.

VK5ZGC—K. A. Sweeny. Not renewed.
VK5ZKM—K. H. May. Now VK5XT.
VK5ZQB—H. Dittloff. Not renewed.

VK6RT—J. P. Morgan (Rev. Bro.). Transfer-
red to Victoria.
VK6ZCF—B. M. Chester. Now VKB8CF.

VK9JS—J. B. Stacy. Transferred to N.S.W.
VKIKW—K. W. Turtle. Not renewed.
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Sub-Editor: DON GRANTLEY
P.0. Box 222. Penrith. N.S.W., 2750
(All times In GMT)

The AX prefixes have certainly given us a

much needed boost in activity, and it is pleas-
ing to notice quite a number of calls which
had been somewhat obscure over the past few
rears now very much to the fore in the DX
ield. Jn the “interests of retaining our fre-
quency allocations, let us hope that this in-
creased activity remains after the AX alloca-
tion has been withdrawn.

Band conditions have been holding up rea-
sonablg well, twenty metres as usual is to the
fore, but there have been some fine openings
on the other bands, namely ten which has been
ﬁroducm?2 some fine openings in the early
ours. ecently, signals were pounding in
from Europe at _around 1600z, and | noticed
openings_today iFeb. 1) at 2000z. So the activ-
ity continues, there still remains a wealth of
c.w. DX on forty metres, despite the commer-
cials. From thé S.w.l. angle most of it is
readable, but to work it may be a different
matter. Shift the JAs from fifteen metres and
there_ must be some good DX there, however
the QRM from the former seems to over-ride
the other stations.

Whilst the bands remain fairly good, so too
does the quality of the DX, particularly around
2000z on twenty metres, and if current rumors
of projected activity are any way true, then
we are in for a feast of DX. ome on_ the
rumor list are ~ZKI/Manihiki, FH8 QL.
9J2ED planning a jaunt to Botswana and taking
160 metre gear, W9FIU a maybe for Swan Is.
and Serrana Bank, FR7ZQ shortly from Europa,
and finally, a Y| station is reported active at
the time ‘of writing.

It is understood that no more nationals will
be licensed from San Marino, however activ-
ity will continue as_the Italian Amateurs will
still be able to obtain operating permits. Cur-
rently active from there is M1B, who has been
on 14235 at 1800z.

There is still quite an amount of activit

from Thailand with HS1AF, John, Box 2008,
Bangkok; HS4KH, QSL to K4WHK; HS2JR;
HS3JR “Riff”, QSL to VKIRR; WB4HID/HS3;
and HS4ADJ who QSLs via WA2VTL.
_ From Galapa%os comes a _report that HC8FN
is due back there and will have better an-
tennae this time. WA2WUV, who is his QSL
manager, reports_that many QSLs are received
by him for HC8FN c.w. contacts, however
these contacts are with a pirate as Forrest
HC8FN does not work c.w.

The following prefixes are active on 80 mx
and audible in"this country: VP2, XW8, ZM/K,
VS6, 4Ul, UY, OH. ZF1, YU3, HA5, PJ2. 9Y4,
VK9, PZ1, HI8 and many others. With the
exception of ZF1GC. all were on c.w.

There has been a further broadening of the
reciprocal operating agreement between Brit-
ain and the U.S.A,, to include many of the
Commonwealth countries. A brief outline of
them is given in the Long Is. DXA Bulletin
of Jan. however a full summary of the
situation will be published in the March issue
of the A.R.R.L. publication “QST”.

The relief crews for the popular FB8 sta-
tions have been announced and here is the
story as | have it. FB8ZZ from New Amster-
dam will be operated by Georges, and QSLs
o to F8US. B8YY from the ~“Antarctic_ will
ave a new op., but QSLs still go via FIMS
who, by the way, is awaiting the 1969 Io%s.
FB8XX "™ from Kergulen should be staffed by
four ops. after Henrg go_es QRT. One will be
Maurice F6APG 14040 daily c.w. 0130 to 0200z
and 14137 KHz. s.s.b. daily’ from 16-1700z. 21220
Sundays at 1300z. F2MO Tremains QSL manager
and he expects to have the 1969 logs by the
time you read this. The new operators at all
the bases should have taken over by this time.

There will be a change of operator from
Comoro Is.. FH8CD due to go RT, will be
replaced by Hughes FH8CE with no break in
operation.

Activity from Cape Verde Is. is reported
from CR4BQ on 14131 KHz. at about 2000z,
QTH Box 43, St. Vincent, Cape Verde Is., and
a second station CR4BC “Julio”, who has been
also on forty and eighty s.s.b.

Congratulations to Bob VK2ASZ for being
both Continental and Country winner for the
recently held Lebanon R.A.L. Contest. Bob,
who lives only a few miles down the road
from this QTH, Is one of our younger and
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more versatile operators, being equally at
home on cw. as on s.s.b., and is also very
prominent in v.h.f. circles.

The operation by K2IXP from C3ICQ An-
dorra is having cards returned by the A.R.R.L .
however it is” believed that the operator will
provide the necessary substantiation that is
reqé{lred to qualify "this jaunt for A.R.R.L.
credit.

‘(ﬁSLs for the activity from Heard Is. VKOHM
will be forthcomm?, but don't despair if you
have to wait until maybe June when he is
due back to civilisation.

_ If you are looking for CEOAE on Easter Is,,
it may be of interest to note that they are
normally on 21 MHz., but do come down on
to twenty on Wednesdays only. Usually the
are around 14220 from times ranging from 0
to .

The 1RO prefixes currently in use are for
stations situated in Rome for 1970, and are
valid as prefixes only. The two most often
heard here are 1R0JZ, who says QSL to 11JX,
and 1ROKGR, who asks for his"QSLs to 11DLP.

Midway Is. usually has regular operation,
therefore is not often in the news, however
K4BNV/KM6 is a new one to me. Benny is
the operator and is usually on 28545 on “Sat-
urdays at 2100z, and as ten metres Is often
wide open then, a contact on that band could
result.

KS4 Swan Is. is about to be handed over
to Honduras, in the near_ future, and the
A.R.R.L. advise that no decision will be made
as to its future status for A.R.R.L. D.X.C.C.
until the Governments concerned have final-
ised their agreements, and these have been
studied by the League. Thety add that any
decision to alter the presenf status will be
announced in “QST”.

Re the operation late in_ December from
Market Reef by 0JOMR, this operation has
been classed as one of the best operations
ever. Their departure was delayed by ba
weather and the time was given over to
extensive oBeratlon on forty and eighty c.w..
to enable X hunters to "gain more credits
toward five-band D.X.C.C. he c.w. operator
required the receiving operator to repeat back
OJOMR’s report to him, and he would acknowl-
edge the confirmation. It has been s_ugges_ted
that if this requirement was not complied with,
then maybe no card will follow. 1 dont say
this will be thecase, but apparently there
is a_good chance. QSLs for the operation go
to OH2ND, and the less we say about the
manners of some who tried to make contact,
the better.

Once again we have to refer toa rumor,
this concerns a story that SVOWOO, operating
from Greece, was in_fact a pirate. This ac-
cording to the LIDXA is incorrect, as SVOWOO
is in fact very legal and asks for his QSLs
via W. S. Kelly. U.S. Embassy, Athens, Greece,
or via A.P.O. New York 09223.

Several odd calls showed up from the U.S.S.R.
during the early part of December. U4L/2
was a special station travelling through Russia,
U4L/1 was an expedition to Ulanovah, UKOA
was_an expedition to Zone 23, with no infor-
mation available on UKOB. All QSLs to Box
88. Moscow.

Have you worked or heard TYG6ATE and
wondering what has happened to your QSL?
The holder of the call, Fred Powell, advises
through his QSL manager, W4WHF, that the
station was used for a few contacts in 1967 ani
all contacts since then must have been with
a pirate.

The operation from Revilla Gigedo by XF4KS
and XF4EB was completed on Dec. 17 with-
out incident, and QSLs for the former go to
X and the [latter to XE3EB; this call
by the way was used for twenty metre opera-
tion only.

Operation from Qatar was due to have taken
{)_Iace on Feb. 21 runnmg to 27, as the opera-
ion will be completed by the time this cogz
reaches you, we will be content with Q
data. Call MP4QBK, and for other than VE
and W contacts, the QSLs go to MP4BHH with
I.LR.C. if possible.

Talking of direct QSLs, recently the P.M.G.
Department reduced the surface mail rate on
letters to some of the Aslan and Pacific coun-
tries from Foreign to Commonwealth rate.
The reduction is from seven cents per ounce
to five cents per ounce, and it applies to KS6,
XZ2. XU, KC6, KX6. BV, all the French
Polynesian countries, YB, JA, XW8, CR9, KG6.
9NI, FK8, DU, CR8, KR6, HL. HS plus all
U.S. territories in Oceania and South Vietnam.
The reduction does not apply to other than
surface letters and cards.

A note to hand from Keith VKA4DG to the
effect that there will be a further jaunt to
TIBPE/TI9 Cocos Is., from March 1 for four
weeks. The operation will be on five bands
and both modes will be used. There is a trip

[ln_lanned b% Don K6JGS for Feb. 10, QSL via
I12CMF I.R.Cs and S.A.E. required, but whether
this is related to the one mentioned by Keith,
I don't know. It is understood that the TI9CI
group, consisting of seven operators, will go
to Roncador CAY as WOIFIU/KS4B.

Dr. Fred Lieberman Is now in Sikkim mainly
to tape music of the Hill people, however he
has the call AC3PT and has_been reported on
fre%uenmes around 14320 at times ranging from
1200z to 1500z. His QTH for QSLs is his home
address. WI1FLS. Dr. Fred Lieberman. Music
Belpt., Brown University, Box 703, Providence,

Further to a previous note on the recent
operation to Market Reef, it is_reported that
they plan a further trip there in May, using
more c.w. operation and assisting those hunt-
ing five-band D.X.C.C. On their recent trip,
%‘56 worked 140 countries, and made 9,800

s.

VQ8CFB, operating from St. Brandon, has
now forsaken the unstable v.f.o. for xtal control
using rocks donated by WS5VA and WDD.
The " controlled frequencies are 14028, 14130,
230 and He Elans to be there until May
and asks for QSLs to go to Box 467, Port
Louis, Mauritius. _These ~countries are listed
for new prefixes if they are not in operation
already, 3B6 for Algalea, 3B7 for St. Brandon,
3B8 Mauritius, 3B9 for Rodriquez.

ZK1AJ is QRV from Raratonga for two years
and hopes to have a quad erected shortly. He
checks into the Pacific DX net on 14265 on
Tuesday and Friday. Geoff Watts’ news sheet
says QSL to KH6GLU with S.A.S.E. and I.R.C’s.
Hé was pounding in at this QTH one after-
noon in early January at 0G30z. | believe you
can QSL him direct to Box 90, Raratonga,
Cook Is.

OKS5FIS is a special station operating from
Dec. 1, 1969, until April by Radio Club
TatrP/, from the Tatry mountains to cover the
world skmng championship. Uses one kw. on
all bands. QSLs to OK3BHU or the Bureau.

A note to hand from lan VK3BBA to the
effect that Norm_ Chapman, ex VK3ANC, is
now resident In Zambia with the call 9J2NC.
He would be delighted to contact any VK and
wishes to be remembered to friends in the
Eastern Zone. His address is Box 124, Lusaka,
Zambia. lan’s contact was on 14180 at 1645z

9N1RA is a YL, Jinny Beyer. Box 81. Kath-
mandu, Nepal. In a recent QSO with Barry
VK5BS, she gave her manager as K60E whose
QTH we were chasing last month. In a second
QSO with Barry, the above address was forth-
coming.

The station si?ning YT1BCD operator “Vasa”
is a_special prefix being used by the Pancevo
Radio Club station YU1BCD to  commemorate
25 years of Independence. | understand most
YUs are using the prefix.

KJ6BZ should be QRT by now after his
period of service, and in a QSO on Jan. 4
said that all requests for QSLs for his past
\@o,\?glrzajgon should now go to home address of

. ZS2M1 from Marion Is. is now on s.s.b. and
is on the air daily from 1500 to 1800z on 14200.
Another report “says his frequencies range
from 14145 to 150. with QSL to ZS6LW.
Franz Josef land has been represented regu-
larly on c.w. by UAILK however for those
who are looking for Zone 40 on s.s.b., it is
understood that UA1KBW/UA1 will be havin
a_s.s.b. expedition to Franz Josef in Apri
of this year.

It is understood that Pete, ex DL4PM, s
operating ns XV5PM from Vietnam, also from
on board ship off the coast as WA2USX/MM.
Most of the operation is on 80 metres and he
has been logged in the U.K. at 2200z on 3795.

Another pirate for the list. ZD9BE has been
heard quite a lot in recent months, however
the real one went QRT and left the location
months before the pirate appeared.

KC4USV is at McMurdo Station on Ross
Island and is located in Zone 30. His QSL
oes to KC4USV. C/o. Commander Antarctic
ug)port Activities, F.P.O., New York,
U.S.A., 09501.

Finally, chaps, | have filed away here the
last twelve months issues of LIDXA news
sheet. Geoff Watts News Sheet, and Monitor.
These contain amongst them most of the in-
formation pertaining” to out of the way DX
operation during the period. Should any reader
need information on a call worked or heard
during that period, drop me a s.a.s.e. giving
date only of QSO and will check for them.
Thanks “for this month’s issue to the ISWL.
Geoff Watts DX News Sheet, Long Island DX
Assn., Barry VK5BS, Jack VK3AXQ. Ernie
Luff, Chas "Thorpe and N.Z.AR.T. | would
also like to thank those who have written to
me over the Christmas period, and | agnpre—
ciate your interest. 73 de Don WIA-L2022.
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SILENT KEY

It is with deep regret that we
record the passing of—
VK3CX—Alan G. Brown.
VK3GX—Reg Gibson.

FEDERAL AWARDS

COOK BI-CENTENARY AWARD

The following additional stations have quali-
fied for the award:—

Cert. Cert.

No. Call No. Call

3 AX5FO 22 AX4LZ

AX1BC 23 ZM1BBH

5 AX3IW 24 AX5WV
6 AX2NS 25 ZM1AKG
7 ZM3NS 26 KH6AH
8 AX4UC 27 G8NY

9 ZM3QN 28 ZM3FM
10 AX3AMK 29 AX3AIC
1 AXT7PD 30 AXT7IV
12 ZM3RK 31 AX5ZB
13 DL8NU 32 W8SPJ
14 9J2GJ 33 CTI1FL
15 OA4LM 34 JAICAF
16 AX4KS 35 AX2QZ
17 ZM2FA 36 W3BVL
18 AXS5FY 37 LA3XG
19 AX4DO 38 AX3LV
20 CR7IC 39 G3AAE
21 9VINR 40 KA9JC

FEDERAL AWARD RECORDS

To enable accurate and up-to-date records
of W.ILA. awards to be maintained, the follow-
ing Information should be sent to the Federal
Awards Manager.

1. Any change of call sign by W.ILA. award
holders.

2. Any change of address by W.L.LA. award
holders.

Many holders of awards have changed from
Limited licences to Full licences and it is often
difficult to trace the new call sign.

Any information given will be most appre-
ciated.

“CQ” s.S.B. DX AWARD

In October 1969 *A.R.” page 24 it was an-
nounced that “CQM intended to withdraw their
“CQ” S.S.B. DX AWARD. Due to continued
interest in this award. “CQ" has decided to
continue issuing the award for a further period
of 12 months. If sufficient interest is shown in
the award during this period it will be con-
tinued on a permanent basis.

Application forms for this award may be
obtained by forwarding a s.a.s.a.e. t9 x 4 in.i
to the Federal Awards Manager, W.I.LA.,, P.O.
Box 67, East Melbourne. Vic., 3002.

—Geoff Wilson, VK3AMK,
Federal Awards Manager.

TO SAFETY

REPAIRS TO RECEIVERS, TRANSMITTERS

Constructing and testing: xtal conv.,
any frequency; Q5-ers, R9-ers, and
transistorised equipment.

ECCLESTON ELECTRONICS
146a Cotham Rd., Kew, Vic. Ph. 80-3777

Swan Electronics Service Co.
Accredited Distributor for
Swan, Halticrafters, etc.. Receivers
and Transmitters
Specialised Service on all
Swan Transceivers
14 GLEBE ST., EDGECUFF, N.S.W.. 2027. Ph. 32-5465
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OVERSEAS STUDY COURSE

FOR AUSTRALIAN ELECTRONICS
ENGINEERS

Young Australian electronics engin-
eers and scientists have a unique oppor-
tunity to further their careers through
an international scheme of post-grad-
uate study.

The scheme offers selected applicants
a full year’s overseas study, with the
twin objectives of:

¢ Improving their general knowl-
edge in modern electronic tech-
niques and disciplines, and

« Providing more specialised train-
ing in one of the main fields of
applied electronics.

It includes free travel, accommoda-
tion and study programmes, plus out-
of-pocket expenses, free medical schem-
es, etc., and offers students the oppor-
tunity to obtain the degree of Master
of Electronic Engineering at the com-
pletion of the year’s course.

The scheme is operated by Philips
Institute of Technological Studies,
which was set up in 1957 by the inter-
national Philips electronics organisa-
tion, based at Eindhoven, the Nether-
lands.

The P.l.l1. scheme, which is intended
for non-employees of Philips through-
out the world, is designed to provide
young (under 30) graduates with one
year of post-graduate study in the
various branches of science and tech-
nology which come within the ambit
of Philips’ activities.

Students accepted in the P.l.I., which
is located at Philips” world headquar-
ters in Eindhoven, undertake private
theoretical and experimental studies
within the Institute, attend lectures by
experts from the Company’s research
and factory laboratories, and are offer-
ed the opportunity to obtain practical
experience in these laboratories.

The programme of studies is indiv-
idual and every effort is made to keep
lectures and practical work periods in
accordance with each student’s own
preferences.

The number of places for each year’s
P.I1.I1. course is purposely kept low (30
in total) in order to guarantee good
personal contact between staff and
students, and the academic standards of
applicants for the course must con-
sequently be high.

The 1970-71 course, which com-
mences in the last week in September
1970 will specialise in control and in-
dustrial electronics. In 1971-72 and
1972-73 the main subjects will be
chosen from communication techniques
and digital techniques respectively.

Full details on the Philips Interna-
tional Institute and application forms
for the 1970-71 course are obtainable
from the P.l1.I's representative in Aus-
tralia, Mr. H. J. Brown, Technical
Director, Philips Industries Ltd., 69-79
Clarence Street, Sydney, N.S.W., 2000.

Interested persons are requested to
contact Mr. Brown as soon as possible
because all applications for this course
must be received by the Institute in
Eindhoven before May 31, 1970.

HISTORY OF A.R. AND W.I.A.

(continued from page 24)

veloped in a conflagration without
parallel in human history. Here was
the opportunity for those who had
become skilled in the new marvel of
communications to put their skill to
practical use in the national interest.
How they did this in World War I,
the problems which faced the hobby
of Amateur Radio after the conclusion
of hostilities, how these were overcome
and how Amateur Radio really flour-
ished will be continued in the next

article.
(to be continuedi

HAM ADS

Minimum S1 for forty words.
Extra words, 3 cents each.

HAMADS WILL NOT BE PUBLISHED UNLESS
ACCOMPANIED BV REMITTANCE.

Advertisements under this heading will be accepted
only from Amateurs and S.w.l's. The Publishers
reserve the right to reject any advertising which.
In their opinion, is of a commercial nature. Copy
must be received at P.O. 36, East Melbourne,
Vic., 3002, by 5th of the month and remittance must
accompany the advertisement.

FOR SALE: A.W.A. 40 watt FM Base Station, rack
mounted, with separate speech amplifier/control
unit, fitted crystals on Channel A. Dynamic micro-
phone and vertical dipole antenna included. Com-
plete station ready to go. $45. VK3CDR. Phone
787-2318 (Melb.).

FOR SALE: MR3A Carphone, 3 channels, less xtals,
$25.00. Pye Mk. 3 on 53.032 net frequency, $25.00.
Pair of 5 transistor Walkie-Talkies, brand new, on
27.065 MHz.. $35.00. 5.5 MHz. Xtal Filter plus
U.S.B., L.S.B., and Test Carrier Xtals, $15.00.
Vectronome Tape Recorder with mains adaptor,
S$8.00. A.W.A. 10 watt Amplifier, pre-amp. and
equaliser and 12 Inch speaker. $15.00. VK3AHG,
20 Grandview Road. Box Hill South. Vic., 3128.
Phone 288-2024.

FOR SALE: T.C.A. Base Station (1674), high band
F.M.. converted to net operation. 3/20 final. S44.
T.C.A. (1674), earphone, high band F.M., con-
verted to net operation, S30. Unit 4 Stereo Amp.
(R. & H.), 10 watts per channel, $30. Two Rola
12PX Speakers, S8 each. Apply VK3ZLA/T, 11 Lt
Myers St.. Geelong, Vic., 3220.

FOR SALE: Type S Power Supply, power trans. to
1250v. 300 mA., chokes to suit, block condensers,
meters, receivers, valves, all kinds Including
QB3/300. 838s, sockets to suit, and many other
items Including modulation transfmrs. W. H. Ross.
VK3UT, Private Bag 40. Warrnambool, Vic., 3280.

SELL: DX100 Transmitter and SR600 Ham Band
Receiver, 500 c.p.s. I.F. Complete with spares.
ATU, accessories, manuals, etc., S$250 the lot—
or will consider individual offers. Both sets in
mint condition. A. Shawsmith, VK4SS. 35 Whynot
St.. West End. Brisbane. Old.

SIDEBAND is okay, but—UM3 or similar Modula-
tion Transformers wanted for Ancient Modulation
transmitters. Also required are 811A triodes for
modulator p.a's. And urgently needed is a large
number of 25K to 600 ohm line transformers (or
similar). Viva la A.M. Contact VK3AML. A.H.
phone 53-1229, or VK3Ul phone 81-4973.

WANTED: Heavy duty 12 volt power supply and
3 or 5 band S.S.B. Transceiver. Prices and con-
dition please to VK3AHG, 20 Grandview Road.
Box Hill South. Vic., 3128. Phone 288-2024.

WANTED: Yaesu FL50 Transmitter and FV50 VFO.
Price and particulars to K. Bicknell. 48 Sanderson
Rd., Lesmurdie. W. Aust.. 6076.

866As, new. in cartons, for sale. Priced at 20
cents each. Postage and packing to all VK Call
Areas. 75 cents In lots of six. Apply VK4WI. Box
638. G.P.O.. Brisbane. Old.. 4001.
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DURALUMIN

BRIGHT STAR CRYSTALS ALUMINIUM

FOR ACCURACY, STABILITY, ACTIVITY ALLOY TUBING

AND OUTPUT
SPECIAL OFFER- IDEAL FOR BEAM AERIALS
AND T.V.
STANDARD AMATEUR CRYSTALS « LIGHT * STRONG

STYLE HC6U HOLDER, FREQUENCY RANGE 6 TO 15 MHz. % NON-CORROSIVE
0.01% $4.25

0.005% $5.50 Stocks now available for

p lude Sales T d P Immediate Delivery
rices include Sales Tax and Postage "
o ALL DIAMETERS — ¥ TO 3

COMMERC'AL CRYSTALS Price List on Regquest
IN HC6U HOLDER, 0.005% TOLERANCE. FREQUENCY RANGE 6 TO 15 MHz. STOCKISTS OF SHEETS—
$6.00 plus Sales Tax and Postage ALL SIZES AND GAUGES
Write for list of other tolerances and frequencies available. G“NNERSEN AllEN META[S
New Zealand Representatives: Messrs. Carrell & Carrell, Box 2102, Auckland PTY. LTD.
Contractors to Federal and State Government Departments SALMON STREET,
PORT MELB'NE, VIC.
BRIGHT STAR RADIO Phone 64.3351 (10, lines)
T'grams: '‘Metals” Melb.
LOT 6, EILEEN ROAD, CLAYTON, VIC., 3168 Phone 546-5076 HANSON ROAD
With the co-operation of our overseas associates our crystal WINGFIELD, S.A.
manufacturing methods are the latest Phone 45-6021 (4 lines)

T'grams: ‘‘Metals’ Adei.
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KW. ELECTRONICS =

(W ATANTA TRANGCENER  ESieta

BUILT-IN NOISE LIMITER 500 WATTS P.E.P. INPUT
BUILT-IN 100 KHz. CRYSTAL CALIBRATOR

FULL P.T.T. OPERATION CALIBRATED "S" METER
AUTOMATIC LINEARITY CONTROL GRID BLOCK KEYING
UPPER AND LOWER SIDEBAND SELECTION BY PANEL SWITCH

STEEP SLOPE CRYSTAL FILTER, 5.2 MHz.

MATCHING A.C. POWER SUPPLY UNIT WITH BUILT-IN SPEAKER

FULL COVERAGE ALL BANDS, 3.5 to 30 MHz. SSB, AM, Cw

Write for Technical Leaflet

Sole Australian Agent: S I D E B A N D R A D I O

73 COLE STREET, ELWOOD, VIC., 3184 Phone 96-1877

CHOOSE THE BEST-IT COSTS NO MORE

RESIN CORE SOLDE

for reliable connections

B

O. T. LEMPRIERE & CO. LTD. Head Office: 31-41 Bowden St., Alexandria, N.S.W., 2015
and at Melbourne — Brisbane — Adelaide — Perth — Newcastle

WIRELESS INSTITUTE OF AUSTRALIA
FEDERAL EXECUTIVE
The Institute can now offer annual subscriptions to following Amateur Journals:

“QST’— Associate membership and renewals, $6.40.

R.S.G.B. “Radio Communication” (ex “The Bulletin") is only sent
with membership of Society. $5.50. Send for application form.

Kk “CQ” Magazine, $5.70; Three Years, $13.50.
“73” Magazine, $5.50; Three Years, $11.50,
“Ham” Magazine, $5.50; Three Years, $11.50.
R.S.G.B., A.R.R.L., “CO” and "73” Publications available.

Send remittance to Federal Executive, C/o. P.O. Box 36,
East Melbourne, Vic., 3002.

Receipt of your first Issue will serve as acknowledgment of your sub. Allow six weeks for delivery.
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LOW" DRIFT
CRYSTALS

1.6 Me. to 10 Me.,
0.005% Tolerance, S5

10 Me. to 18 Me.,
0.005% Tolerance, $6

Regrinds $3

THESE PRICES ARE SUBJECT
TO SALES TAX

SPECIAL CRYSTALS:
PRICES
ON APPLICATION

MAXWELL HOWDEN

15 CLAREMONT CRES.,
CANTERBURY,
VIC., 3126

Phone 83-5090

LOG BOOK

IS NOW AVAILABLE

Larger, spiral-bound pages
with more writing space.

Price 75c each
plus 17 Cents Post and Wrapping
Obtainable from your Divisional

Secretary, or W.L.LA., P.O. Box 36,
East Melbourne, Vie., 3002
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SIDEBAND ELECTRONICS ENGINEERING

Prices listed below are net, cash Springwood, N.S.W., sales tax included. All

equipment is fully

imported directly from the various factories in Japan, the U.S.A., and the U.K.; no local assembly or

elsewhere away from the factories, except for the FT-200 Power Supply-Speaker

units; they are a

physical copy of the Yaesu supply, but of my own design and | maintain that | can make a better
heavy duty supply in co-operation with the Australian transformer manufacturers, for genuine 230/

240/250 volts AC, than any of the imported supplies.

All equipment is sold under standard factory backed warranty, which is ONE YEAR for YAESU-MUSEN.

with expert after-sales service,

based on 20 years of SSB experience.

Yaesu-Musen units come

complete with all plugs and power cables and English manuals, checked, tested and where required,

adjusted or modified before shipment.

YAESU-MUSEN—
FT-DX-400 De Luxe TransCeiver ...............c...... S525
FT-DX-100 AC/DC Transceiver,solid state ........ S515
FL-DX-400 Transmitter
FR-DX-400 Receiver ..................
FR-DX-400-SDX De Luxe Receiver, with all access-
ories— CW filter, FM filter and FM discrimina-

tor, 2 and 6 metre converters built-in ........... 8475

FT-200 Transceiver with 230/240/250V. AC Power
Supply-Speaker unit, heavy duty design ........ S410

FL-DX-2000 Linear Amplifier ..........ccccoiiiiiian. $225

6 metre solid state Converters, FC-6 ............ S25

FF-30-DX Low-pass Co-ax. Line TVI Filters ....... $15

SWAN—

SW350C Transceiver with AC Power Supply-
Speaker UNIt .....coooiiiii e S550

SW350C Transceiver with Swan 14-230 AC/DC
POWET SUPPIY e $600

GALAXY—

GT-550 Transceiver with AC power supply-speaker
0 S $725

Galaxy External VFO S125

GONSET—

2 metre SSB/AM/CW Transceivers, 144 to 148
MHz. continuous range, VFO controlled, with
115V. AC power supply-speaker unit attached,
solid state design ..........ccoiiiiiiiiiiiiiiinannnn, $350

J-BEAM—

TRIPLE THREE full size 3 element 10-15-20 metre
Yagi Beam, with built-in 52 ohm balun, 18 ft.
boom, 35 ft. longest reflector element ....... $180

HY-GAIN—

HY-OUAD Tri-band Cubical Quad, 10-15-20 metre,
one co-ax. feedline ...

TH3JR Tri-band 3 element Junior, 10-15-20 metre
Yagi Beam e $110

BN-86 BaIUN ....eirieieinieieeeeeieieeeeeeeaeneeeeeann $20

14AVQ 10 to 40 metre Vertical ....................... $45

18AVQ 10 to 80 metre Vertical ....................... $75
MOSLEY—

TA33JR 3 element trl-band Junior Beam ........... $95
NEWTRON1CS—

4-BTV 10 to 40 metre Vertical .............ccceuen.... $55

Same with 80 metre top-loadingcoll ................ $70

MOBILE WHIPS—
WEBSTER Bandspanner, 10 to 80 metre continually
adjustable .........cocoiiiii e $55
MARK HW-40 40 metre HelicalWhip ................. S20
MARK HW-3 10/15/20 metre tri-band Helical Whip $35
Swivel Mount and Spring for Mobile Whips ...... $10

ROTATORS—
CDR HAM-M heavy duty Rotators, with 230V
indicator-control unit, for up to 2" masts ...... S165

8-conductor Control Cable for Rotators

ANTENNA NOISE BRIDGE-
OMEGA TE-7-01 Bridge, May delivery ............... $25

CRYSTALS—
FT-241 Series, Channels 0-79, box of 80 Crystals,
375 to 515 KHz., with a 400 and 500 KHz. one
included ... S15
Individual FT-241 Crystals from 25c to $2 for 455 KHz.

... per yard 75c

Sets of six matched FT-241 Crystals, including two
USB/LSB carrier-VFO Crystals:—
From 400 to 450 KHZ.........cccocieninnene. $5 to S10
From 460 to 500 KHz...............coooeee, $10 to S5

FILTERS—
KOKUSAI Mechanical Filters, 2700 or 500 Hertz
CW bandpass filters, miniature size, with input-
output transformers ... S30
9 MHz. Crystal Filters as used in the Yaesu FT-200 S30

12V. DC SUPPLIES—
ACITRON extra heavy duty Mobile Supplies ... S110
Several good used DC Supplies available. S30 to S80

CO-AXIAL CABLE-
52 and 75 ohm 3/16" diameter ....... per yard 25c
52 ohm 3/8" diameter, any length ..... per yard 50c
Connectors, Amphenol type PL-259 male ....... Si .25
S0-239 female ....... $1.00
BALUNS—
Exact duplicate of Hy-Gain BN-86, excellent local
ProducCt ... $12.50

S.W.R. METER—
Calibrated Output Meter, three ranges, 1-100 and
0-500 Watts and S.W.R......oceiiiiiiinininenene. S35

TRANSFORMERS. ETC-

Made by NATIONAL Co., Kingsgrove, N.S.W.,brand new,

still in stock:
U60/325 60 mA.. 325-0-325V.. 5V. and 6V. filaments S1.25
U60/385 60 mA,, 385-0-385V., 5V. and 6V. filaments S1.25
U80/385 80 mA., 385-0-385V., 5, 6 and 6V. filaments S1.50
E30/80 80 mA,, 30 Henry Chokes ................... S1.00
F15/150 150 mA., 15 Henry Chokes ............... $1.00
8451 240 to 115V. 2A. 200W. Step-down Isolation

Transformers .....ooeeiiii i S2.50

9716 240 to 240V. 75W. Isolation Transformers S1.00
6610 240 to 5V. 3A. Filament Transformers .. SO.50
Various Transistor Output Transformers, 85, 375

and 245 ohms to 3.5 ohms ...l S0.50
Valve Output T*formers, 10,000 to 3.5 and 15 ohms S1.00
6 and 12V. Vibrator Supply Transformers ....... S0.25
Neon Ballast Chokes, 15W. 240V................... S0.25

Sideband Electronics Engineering

Proprietor: Arie Bles

P.0. BOX 23; 33 PLATEAU RD., SPRINGWOOD, N.S.W., 2777.

Amateur Radio, April, 1970

Phone (STD 047) Springwood 511-394
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THE WHEATSTONE BRIDGE

LECTURE No. 4

The purpose of this lecture is to
provide further practice with Ohms
Law, and leads to the development of
a practical Wheatstone Bridge suitable
for measurement of Resistance, Capaci-
tance and Inductance.

The Wheatstone Bridge is a device
for accurate measurement of Resist-
ance, Capacitance and Inductance.

The basic bridge was invented in
1833 by Samuel Hunter Christie, but
no practical applications for its use
were developed until 1843. In that
year, Sir Charles Wheatstone applied
Ohms Law to the bridge network in
connection with Problems in telegraphy.

As a result of this work the bridge
has been known ever since as the
Wheatstone Bridge.

Now-a-days there are many varia-
tions of the Wheatstone Bridge, these

having been developed for specific
purposes.
A
<
| :Ri 500n
100V b 1]
<
l 3 R3 500A
‘P
lc
Fig. 1.

Consider the circuit of Fig. 1. Let
each resistance be exactly 500 ohms
and assume that the battery has no
internal resistance. We know from d.c.
theory that the total value of the two
resistances will be 1,000 ohms.

We also know from our studies of
Ohms Law that the voltage between
A and B will be exactly the same as
between B and C.

Let us prove this.

Firstly, we have to find the current
(I) flowing in the two resistances.

From Ohms Law,

Il = E+ R
therefore 1 = 100 4 1,000
= 0.1 ampere or
100 milliampere.
Next find the wvoltage between A
and B.
Transposing Ohms Law formula,
E=1xR
therefore E = 0.1 X 500
= 50 volts.

Now, since in our problem each of
the two resistances is exactly equal to
the other, then the voltage between
B and C is also 50 volts.

The next step to develop the Wheat-
stone Bridge is to add two more re-
sistances, each of exactly 500 ohms,
wired in series and the combination
connected in parallel across the battery
(see Fig. 2).

Since R2 and R4 are exactly the
same in value as R1 and R3, it follows
that the current flowing in R2 and R4
is also 0.1 ampere.

* 6 Adrian Street, Colac, Vic., 3250.

Amateur Radio, April, 1970

* Continuing the series of lec-
tures by C. A. Cullinan, VK3AXU.
at Broadcast Station 3CS for stud-
ents studying for a P.M.G. Radio
Operator’s Certificate.

s by — —

Fig. 2.

Therefore the voltage between D and
E will be 50 volts, and between E and
F, 50 volts.

We also know from d.c. theory that
the current which flows in R1 and
R3 flows in the same direction as the
current in R2 and

Therefore it becomes obvious that as
the voltage at both B and E is 50 volts
in respect to either the positive or
negative pole of the battery, and as
the polarity must be the same at both
B and E, then there cannot be any dif-
ference of voltage, or potential differ-
ence, between B and E

PRACTICAL EXPERIMENT

Connect a voltmeter of a type which
does not consume current (such as a
vacuum tube voltmeter) between points
B and E. We will not be able to read
anKI voltage.

ext let us remove the voltmeter
and replace it with a sensitive am-
meter.

This ammeter will have some resist-
ance and we can now re-draw the
circuit (Fig. 3) to show this ammeter.

In practice it would be a micro-
ammeter having the pointer in the
centre of the scale when no current
is flowing. A current of 100 micro-
amperes in either a positive or negative
direction will cause the pointer to move
full scale, either right or left. Such a
meter is known as zero centre meter.

. - °
l 500.a 500a
100V B { E
<
| g 5004 500a
Fig. 3.

It will be found that no current will
flow in the ammeter, because there is
no potential difference between B
and E.

What we have done so far is to
prove that when RI, R2, R3 and R4
are exactly equal, no current will flow
in the ammeter.

C. A. CULLINAN: VK3AXU

Suppose now that we change the
value of the resistors. Let us make
Rl and R2 each exactly 750 ohms and
R3 and R4 250 ohms.

Using the formulae shown previousl
we find that the voltage between
and B, and also between D and E, will
be 75 volts each, and between B and
C, and also between E and F, will be
25 volts each. Once again no potential
difference will exist between B and E,
therefore no current can flow in the
ammeter.

If we continue this type of analysis
we find that if Rl and R2 are exactl?/
equal and, if R3 and R4 are also equal,
although RI, R2, R3 and R4 can be
widely different (say 999 ohms each for
Rl and R2, and 1 ohm for R3 and R4),
then no current will flow in the am-
meter. Calculate these figures and
verify this statement.

But if we change the value of an
one of the resistors, then current will
flow in the ammeter because a potential
difference will exist between and E.
Let us go back to our circuit and change
the resistor values a little as shown in
Fig. 4, for example. (Note erratum in
the value of R4; this should read 100
ohms.)

; D
SRI oR2
J_ 3 s00a 2 500a
100V a4}-w-< : >—<LE
R3 oR4
500n 2 500a
¢ F

Fig. 4.

Note.— The value of R4 as shown Is incorrect.
4 should read 100 ohms.

From our previous calculations we
know that the voltage at B is 50 volts
in respect to either A or C. However
the voltage at E will be:

Between D and E, 83.33 volts,
and between E and F, 16.66 volts.

(Because of the recurring decimals, the
total calculated voltage Is not 100, but
this does not matter in this calculation
because it is sufficiently accurate.)

We now see that a potential or volt-
age difference exists between points B
and E. Measure this with a vacuum
tube voltmeter.

Now if we connect our ammeter be-
tween B and E it will show a current
flow. Because of this current flow
through the ammeter, our calculations
above will not be exactly correct al-
though they are for the vacuum tube
voltmeter. Again we need not worry
about this discrepancy.

We have now established the follow-
ing regarding the Wheatstone Bridge:

1. If resistances Rl and R2 are equal
to each other, no current flows in the
ammeter if resistances R3 and R4 also
are equal to each other. In other words,
the Bridge is in a balanced condition.

2. If resistances RI and R2 are
equal to each other, current will flow

Page 7



in the ammeter if resistances R3 and
R4 are not equal to each other. The
Bridge is unbalanced.

3. If resistances R1 and R2 are
equal to each other and if either R3
or R4 is adjusted so that they become
equal to each other, the Bridgé becomes
balanced and current will cease to flow
through the ammeter.

4. If resistances R1 and R2 are equal
to each other and either R3 or R4 is
made an accurately calibrated variable
resistance, then if”we connect an_un-
known resistance for the remainin
resistor we can measure the value o
the unknown resistance by adjusting
the calibrated resistance until no cur-
rent flows in the ammeter, indicating
that the bridge is balanced. We then
read the scale or calibration of the cal-
ibrated resistor to give us the value
of the unknown resistance.

Therefore Bridge Balance is obtained
when Rl -~ R3 = R2 R4

Further mathematical analysis will
show, too, that Bridge Balance can be
obtained when RI, R4 = R2, R3

A SIMPLE PRACTICAL BRIDGE

R2-600a.

s 1%

V.S

R-Unknown
R4

Fig. 5.
_R3 is an adjustable, calibrated re-

sistor, known as a decade resistance
box. It can be adjusted in steps of 1
ohm from 0 to 1,111,110 ohms.

It consists of six switches. Each
switch has one moving pole and eleven
positions (Fig. 6). Position 1is 0 ohms.

Switch 1 has 10 resistors each 1
_ohm £1%, knob marked x 1
Switch 2 has 10 resistors each 10
.ohms +1%, knob_marked X 10.
Switch 3 has 10 resistors each 100
.ohms +1%, knoh marked X 100.
Switch 4 has 10 resistors each 1,000
_ohms +1%, knob marked X IK.
Switch 5 has 10 resistors each 10K
_ohms +1%, knob marked X 10K
Switch 6 has 10 resistors each 100K

(i&r)né +1%, knob marked X

The switches are wired in series.

The IN on the first switch and the
OUT. on the last switch are wired to
terminals on the box so that it can be
connected into various circuits.

The resistors are high stability types
and the switches of good quality, pre-
ferably ceramic.

In a precision box artifically aged
wire-wound resistances would bBe usSed.

PRACTICAL W ore
The following items are available:—

Two 600 ohms 1% resistors.

One decade resistance box as de-
scribed above.

One 9v. battery.

One vacuum tube voltmeter. The
meter can be set_to half scale
electrically to give a centre
zero meter and use the 11 volts
d.c. range for the bridge.

One centre” zero micro-ammeter,
100-0-100 (*A

Make up the above bridge using these
components (Fig. 5). Use a number of
different resistors as the unknown and
balance the bridge with the decade re-
sistance box. Note that sometimes an
exact balance cannot be obtained be-
cause the exact value lies between two
successive 1-ohm steps. .

For normal practical radio work this
bridge will measure resistors within
its range with sufficient accuracy.

Balance occurs when Rl - R3 =
R2 -r R4, or

Rl, R4 = R2, R3.

Thus R4 = (R2 X R3) 4 RI.

Therefore R4 = R3 (R2 -r RI).

This means that R4 must always be
equal to the value of R3 times the
multlplyln?_ factor (R2 + RI).

If some Tixed value is set for'RI, then
a change in R2 alone will change the
multiplying factor.

Now "thiS means that we can expand
the usefulness of the original bridge
to_cover far greater values of R4, and
this gives us a means of measuring a
wide “variety of resistance values if ‘we
allow R4 fo represent each of these
known resistances. Let us call R4, R
unknown Ru or Rx. (The u or x sig-
nifying unknown.)

~We can design, now, a_more prac-
tical bridge than our earlier one.
Firstly, make RI two precision resist-
ors; 1, ohms and. 10,000 ohms, with
a switch so that either can be used,
will be very suitable. The 1,000 ohm
resistor used in one position only.
Secondly, R2 can be a number of
switched precision resistors so_that we
can_ alter the ratio of Rl to R2. It is
desirable that the resistors for R2
change in the ratio of 10-1 to make
mental calculations easy. Thus R2 can
be resistors one each” of 1 ohm, 10
ohms, 100 ohms, 1,000 ohms, 10,000
ohms and two of 100,000 ohms.
b The multiplying factors we get will
e:—
R2 t Rl = 14 10,000
10 4. 10,000
100 -r 10,000
1.000 -r 10,000
10.000 -f._ 10,000
100.000 -- 10,000
and 100,000 +- 1,000.

In decimal equivalents these are;
0.0001, 0.001, 0.01, 0.1, 10, 100, and

0.

10

r V' A*vWwwWAN/WAWWW fevvvvw*vwvv«* /vvvvy v\ /N

inJ

outi__

Fig. 6.
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. Thirdly, let R3 be a calibrated ad-
justable “resistance of maximum_ value
of 10,000 ohms. It can be a calibrated
rheostat or a decade resistance box.

Referring back to our previou
formula, = (R2 X R3) + RI =
R3 (R2 -~ RI).

Now let us assume that R3 is set
for 100 ohms and that R2 is switched
to_its 1 ohm resistor, then the bridge
will balance only when Rx, the un-
known, is 0.01 ohm, i.e. R3 = 100 ohms.
Ratio (R2 H RI) = 00001 = 100 X
0.0001 = 001 ohm.

At the other end_of the range of
measurement of the instrument Iét the
balance of the bridge be obtained with
R3 at maximum ~ resistance, 10,000

ohms, Rl switched to 1,000 ohms and
R2 switched to 100,000 ohms. The ratio
of R2 Rl = 100, so the value of the
unknown resistance Rx is R3 X 100
= 10,000 X 100 = 1 megohm.

Zero centre  (100-0 - 100) micro-ammeter
SH. Shunt to make meter 100 ma.
SW. Normally closed switch.

YK Catidrated
rheostat.

Fig. 7.

Note that only one 100,000 ohm resistor is used
in R2 by paralleling the 6th and 7th contacts of
the switch.

Depending_ on how small R3 can be
set, in its minimum position, the range
of measurement will be from 0.001 ohm

if R3 is 10 ohms) to 1 megohm, and
the accuracy will depend on the degree
of precision of all the resistors in ‘use.

In many bridges R3 is a 10,000 ohms
rheostat Which has been calibrated so
that 100 ohms is marked 0.1, 500 ohms
05, 1,000 ohms 10, 5000 ohms 5, and
10,000 ohms 10, with appropriate mark-
ings in between.

(In practice, a bridge of this type
can be made to measure to 0.001 ohm
although theoretically it could go to

0001 “ohm.)

The switch for the multiplying or
ratio resistors R2 is marked with the
multiplying factor. When balance is
obtained it is only necessary to read
the numerical calibration of R3 and
multiplying by the multiplier with
simple “mental” arithmetic.

The next part of this lecture will
deal with variations of the Wheatstone
Bridge using a.c. as the power source
and “will conclude with a description
of a versatile general-purpose bridge.

ALTERNATING CURRENT
RESISTANCE MEASUREMENTS

The Wheatstone Bridges described so
far use d.c. for the power source and
a sensitive ammeter as the null or bal-
ance indicator.
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However, it is possible to use an
alternating current as the power source
and a pair of headphones to detect the
null or balance when obtaining the d.c.
resistance value of a resistance.

If an audio frequency oscillator,
operating at 1,000 cycles per second, is
connected in place of the battery as the
power supply, then this tone will be
heard in a pair of headphones, which
are connected in place of the meter,
except when the bridge is in perfect
balance, and sometimes this is the pre-
ferred method to use.

However, it is essential that the a.c.
resistance or reactance of the resistor
being measured is very small, and not
greater than the reactance of the var-
lous resistances used in the bridge. For
instance, if the bridge is made from
non-inductive resistors or resistors hav-
ing negligible reactance at 1 KHz., then
if a highly inductive resistor is used
as the unknown, a proper balance would
not be obtained.

However, it is possible to balance
out the reactive component by connect-
ing a condenser across one of the other
arms of the bridge.

THE WHEATSTONE BRIDGE FOR
MEASUREMENT OF CAPACITANCE

We have already seen that the
Wheatstone Bridge can be used with
a source of alternating current for the
measurement of resistance, and since
a capacitance will pass an alternating
current, but will block a direct cur-
rent, it would appear feasible to use
an a.c. version of the Wheatstone
Bridge to measure capacitance, and we
will find that this is so although the
bridge has to be arranged a little
differently to the resistance bridge.

The reactance of a capacitance (con-
denser) is known as Xr. and is derived
from the formula X< (in ohms) =
1 2irFC, where F is any frequency
in Hertz (cycles) per second, C is the
capacitance in farads.

Let us find the reactance of a con-
denser of 0.01 fiF. at 1,000 Hz. (cycles
per second).

Then Xc = 2 x 3.14 x 1000 x 0.01
x 10-6.

If the reactance of some condensers
is calculated to three significant figures
at the same frequency, it will be seen
that the reactance of a condenser varies
in inverse proportion to its capacity, i.e.
at 1,000 Hz.:

0.001 juF. = 159,100 ohms
001 mF- = 15,910

01 mF. = 1591

10 iiF. = 159

Obviously from this we cannot sub-
stitute an unknown condenser in place
of the unknown resistance (Rx) in our
resistance bridge.

However, let us examine the situation
with our simple bridge if we substitute
a known value of capacitance for one
of the ratio arms of the bridge (Fig. 8).

AAAASGAAAA
%vvv

Fig. 8.
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Referring to our earlier discussion
of the development of the Wheatstone
Bridge, we can apply the same reason-
ing to this new circuit.

If the resistance of R1 equals the
reactance of CI, and if the resistance
of R3 equals the reactance of C2, then
the bridge will balance. (This state-
ment is a simplification of the system.)

The formula for balance is:—

RI  R3
1 . 1
cl 2
R3 R1

" ¢y Cc2

This becomes CI = —Rl’l‘-(CZ).
Therefore we make C2 a condenser
of known value, of good quality and
high accuracy and use it as a standard
of reference.
The bridge now appears as shown in
Fig. 9.

C UNKNOWN

C STANDARD
REFERENCE

Fig. 9.

We can easily make this bridge more
practical and incorporate in it some
of the resistances used in our more
elaborate d.c. resistance bridge.

Firstly, we change the previous bank
of multiplier resistances over to the R1
position, leave R3 the calibrated var-
lable resistance and use two switched
standard condensers in place of the
previous unknown resistance Rx. Cr,
the unknown condenser, takes the place
of R2.

However, we still have a problem
to solve.

Condensers have internal resistance
and this can vary considerably. The
losses in condensers cause the power
factor of condensers to differ widely
and unless the power factor of the un-
known condenser is equal, exactly, to
that of the standard reference con-
denser, then the bridge will not balance
because the phase shifts will not be
the same.

Now precision condensers are neces-
sarily good condensers and they are
expensive, but they will have very low
losses hence the power factor will be
low.

If a condenser could be manufactured
without losses then its power factor
would be zero and if a resistance were
added in series with it, then the com-
bination would represent a condenser
with losses.

Now if the standard reference con-
denser is a really good one, with neg-
ligible losses, then we could add a
variable resistance in series with it
to make its power factor the same as
that of the unknown condenser (un-
less the unknown has an even better
power factor, a rather unlikely situa-
tion if we make a good bridge).

An expression for the approximate
power factor is:—
R

Power factor = 1
2*FC
= R (2*FC)

where R is the value of the series re-
sistance of the condenser, and 1 -
(2 >rFC) is the reactance of the con-
denser.

This is known as the
Factor, CD.

In order to cover a wide range of
capacitance measurement, it is desir-
able to use two standard reference
condensers, one of 0.01 ~F. and the
other 0.1 >iF. Both should be high
quality mica condensers, not paper di-
electric types as the mica ones will
have lower losses.

Each condenser should be accurate
in its value to within +1%.

Dissipation

Let us see what happens if we cal-
culate the power factor for the 0.01 ~F.
condenser at 1,000 Hz. from the above
formula.

Power factor (Pf) =
6.28 x 1,000 x 0.01 x 10-6
= 0.0000628

assuming the condenser has negligible
losses.

If we wish to be able to compensate
for unknown condensers having a power
factor up to 1.0 we must put a variable
resistor in series with our 0.01 /iF.
condenser so that it will appear to have
a power factor of 1.0.

If we calculate the maximum value
of this resistor we will find that one
of 16,000 ohms will give a power factor
of 1.0048, i.e. 0.0000628 x 16,000 =
1.0048. Whilst 0 ohms will give a
power factor of 0. Therefore various
resistance values between 0 and 16,000
ohms will enable us to obtain power
factor or dissipation factor adjustments
between 0 and 1

However in order to use the 0.1 ifF.
standard condenser it would not be
practicable to utilise the 16,000 ohms
variable resistor but one of one-tenth
this resistance would be suitable.

In practice, it may not be possible
to obtain variable resistances of exactly
1,600 and 16,000 ohms, so that it would
be necessary to use standard rheostats
or potentiometers of 2,000 and 20,000
ohms respectively and ignore the re-
sistance above either 1,600 ohms or
16,000 ohms.

Each of these two resistances can be
calibrated 0-10 and given simple mul-
tiplying factors to make the bridge
more readily useable.

In bridge terminology the 16,000 ohms
variable resistor isknown as a DQ
resistor and thel,600 ohms variable
resistor is labelledCD. The switch
used to change from one to the other
is labelled CDQ.

The practical bridge now appears as
shown in Fig. 10.

To operate the bridge, SI is set to
the approximate range for the con-
denser to be measured. R2 is then
varied for minimum sound in the head-
phones. S2 is switched to CD and the
CD resistance varied, together with R3.
If a proper null cannot be found, S2
is switched to DQ and the DQ resistor
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Wheatstone Bi'idges such as these
described And considerable use in radio
work and the student should become
completely familiar with the theory
and If possible practice of these bridges.

51— 2 pole, 7 position switch, 2 banks.

52— 4 pole, 5 position switch, 4 banks.

Switches preferably ceramic.

All fixed resistances, “high stability,

+ 1%,

C-R-L—0-10,000 or 0-11,000 ohms
linear w.w. rheostat or poten-
tiometer used as a rheostat. This
should be the largest diameter it
is possible to obfain. To be fit-
ted with 6" dial as described in
the text. .

D—0-1,600 ohms linear w.w. rheostat.
-170 ohms linear w.w. rheostat.

Q—?-t16,000 ohms linear w.w. rheo-
stat.

If these values are not available,
rheostats with sllc};]htly larger maximum
values can be shunted. with suitable
flxled resistors to obtain the desired
values.

TABLE 1

The seven positions of switch Sl
Fig. 12) should be marked as follows.
Thése markings become the multiply-
ing factors to. be applied to the par-
ticular calibration marking of the C-R-L
dial when a null has been obtained.

Sw. SI

Postn. C R L
1 10 pF. 01n 100 juH
2 1 |uF, 1n 1 mH.
3 01 ™= 100 10 mH-
4 0.01 nF. ioon 100 mH
5 0.001 tiF. 1,000 1H.
6 00001 F. 10,000 1 10 H.
7 — 100.000 n —

. Exampe.—Assume that when measur-
ing_some resistances that Sl is set to
osition 5 (marked 1,000 ohms) and
hat a null Is found in the C-R-L dial
at 7, then 7 X 1,000 = 7,000 ohms. If
the null was found at 0.7 on the C-R-L
dial, then the unknown resistance
would be 700 ohms ¥0.7 X 1,000).
Caution—Due to the tolerances of

+1% used in the fixed resistances it
D=R“C c R
Dial D DQ DQ
Multiplier 001 0.1 1

may be found that_slidghtly different
values may be obtained for the un-
known resistor when adjacent switch
positions are used, i.e. assume that the
unknown is 1,000 ohms. With SI on
position 5, the C-R-L dial should read
1 (1,000 X 1= 1,000). If SI position 4
is used then a reading of 10 should be
obtained on the C-R-L dial. 100 X 10
= 1,000, but due to the tolerances
mentioned above, balance may not be
the same although it will be close to it.
Commercially manufactured bridges of
this type can have accuracies of 1%
for resistance and capacitance in the
intermediate multiplier ranges and 2%
for inductance. However, “at the low
and high multiplier ranges the accur-
acies may be only within 5% for re-
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sistance and capacitance and 15% for
inductance. . .

Precision laboratory bridges will do
much better than this and will be cor-
;es onding more expensive to manu-
acture.

TABLE 2 )

Calibration of the C-R-L dial for the
C-R-L rheostat. The rheostat must be
not less than 10,000 ohms at maximum
resistance and should be not more than
11,000 ohms. .

The overall accuracy of the bridge
will depend on the accluracy with which
the C-R-L rheostat can be calibrated.
The dial should be at least 6" in dia-
meter and can be made from a piece
of 1/8" flat brass plate, turned to a 6"
diameter disc in a lathe, and fitted with
a large skirt knob. ]

There are three ways of making the
calibration. The first is to use a_hlg[h
quality ohmmeter. The second is to
use another bridge, and the third method
is to connect the rheostat in series with
a 6 volt battery and an 0-1 mA. meter
with shunts to 1 ampere.. Measure-
ments of the current flowing in _the
rheostat are made for varigu$ settings
of the rheostat and the resistance cal-
culated from Ohms Law.

As it maly be difficult to determine
the internal resistance of the battery,
this should be ignored.

Calibration of the C-R-L Dial

Resist, of Resist, of

. Rheostat . Rheostat

Dial in Ohms Dial in Ohms
0 0 1 1,000
01 100 2 2,000
0.2 200 3 3,000
0.3 300 4 4,000
04 400 5 5,000
0.5 500 6 6,000
0.6 600 7 7,000
0.7 700 8 8,000
0.8 800 9 9,000
09 900 10 10,000
1 11,000

Intermediate Boints can be determin-
ed from this table.

This switch is marked as follows:

A “L The calibration for
tl d D

Q- R he D, Q an
i rheostats  can be
Q Dial determined in the
100  Multiplier ~ [Ormulae given
ERRATA

“The Nature of Matter,” Lecture No.
1 Jan. 1970, “A.R.” The centre and
right hand drawings on page 9 should
each have a dot “in the outer circle.
Also, on page 10, the symbol for Lith-
ium should e Li and for Silicon Si.

“Electric Current and Ohms Law,”
Lectures 2 and 3, Feb. “A.R.,” page 10:
In the WOI’kIn(iM(-)ut of the example in

col. 3, ...+ -jJ—should be ... +

AMATEUR FREQUENCIES:
USE THEM OR LOSE THEM!

LOW DRIFT
CRYSTALS

1.6 Me. to 10 Me,,
0.005% Tolerance, $5

10 Me. to 18 Me,,
0.005% Tolerance, $6

Regrinds $3

THESE PRICES ARE SUBJECT
TO SALES TAX

SPECIAL CRYSTALS:
PRICES
ON APPLICATION

MAXWELL HOWDEN

15 CLAREMONT CRES.,
CANTERBURY,
VIC., 3126

Phone 83-5090

LOG BOOK |

IS NOW AVAILABLE '
Larger, spiral-bound pages j
with more writing space.

|

Price 75c each |
plus 17 Cents Post and Wrapping J
1

J

J

Obtainable from your Divisional
Secretary, or W.LA., P.O. Box 36,
East Melbourne, Vic., 3002
H— — 4
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S.W.R. Indicators—rick or Treat?

COL HARVEY,* VK1AU

Over the years, experiments with Yagis and Quads have occasionally
shown inconsistencies between S.W.R. Bridge readings and maximum
radiation as shown by a Field Strength Meter. Although some of these
effects can be blamed on feedline radiation, others remain unexplained
other than as some inadequacy in the design or location of the s.w.r. meter.
Discussion on the air shows that despite such anomalies (which few seem
to be aware of) the s.w.r. meter is well regarded b

thought to be incapable of providing misleading information.

The following practical results show
that the instrument can confuse and
mislead, and that it might be wise to
hedge one’s bets on the infallibility of
assumptions based primarily on s.w.r.
readings.

Take the case of a three element
plumber’s delight on 21 MHz. built to
A.R.R.L. formulae except that all ele-
ments were intentionally lengthened
5 inches. It was gamma fed, with the
s.w.r. bridge at the transmitter end
of a 66-foot length of co-ax. A fre-
quency Vversus S.w.r. run gave the
following results:—

21200 KHz. SW.R. 24

21300 ” 2.0

21400 , ” 16

21500 - 12
Table 1

The inference one is entitled to make
is that the s.w.r. would drop to a very
low value outside the high end of the
band, i.e. the array is too short. Let
us now lengthen all elements 4 inches.
A frequencm Versus S.W.r. run now

0

gave the following result:—
21000 KHz. S.W.R. 1.6
21200 3 13
21300 5 10
21350 . .11
21400 gy 12
21500 " 15
Table 2
One would now conclude that the

array is tuned and properly matched
at 21300 KHz. But is it? Results show
only fair forward gain, poor directivity
and negligible front-to-back ratio. De-
spite this, the s.w.r. meter says that
the array is just fine!

On the basis that a change in inter-
element spacing to the optimum values
for maximum forward gain might
improve matters, and on the assumption
that the element lengths were now
fairly right, the reflector was moved
inghtIIy (to 0.25 wavelength spacing).
Result:—

21000 KHz. S.W.R. 3.2

21100 ” 3.0

21200 2.9

21300 n n 2.6

21400 it n 2.3

21500 1-8
Table 3.

* 16 Leane Street, Hughes. A.C.T., 2605.
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Could it be that a small change in
inter-element spacing had so seriously
detuned the beam that it was now
resonating well outside the high edge
of the band? Surely, with all elements
already 9 inches longer than the for-
mulae” it couldn’t possibly be true that
another 7 or more inches was needed
to bring the beam back into the band?
If the s.w.r. meter indications were
right, then the formulae were about
10% out—a fairly unlikely proposition.
Something else must be wrong.

Perhaps the four half wavelengths
feeder wasnt 75 ohms? Terminating
the feeder with 52 ohms gave an s.w.r.
of 1.4. Terminating with 75 ohms gave
an s.w.r. of 1. The feeder was 75 ohms
all right. At this point an interesting
observation was made. If the s.w.r.
bridge was set to the 52 ohm position
and an s.w.r. versus frequency run
repeated, instead of the result in Table
3, the readings became:—

21000 KHz. SWIJR. 2.3

21100 ,, ” 24

21200 3 . 2.5

21300 . 2.7

21400 » 2.7

21500 > 3.8
Table 4.

Compare Tables 3 and 4. Table
suggests that the beam is outside the
low end of the band, Table 3 outside
the high end! Obviously the shape of
an s.w.r. curve doesn’t necessarily
indicate anything useful.

If anything is to be made of s.w.r.
readings it Is obviously imperative to
start with an almost flat line of a known
impedance. Measurements showed that
the 66 ft. length of co-ax. was in good
condition with only 2 db. loss (see
A.R.R.L. Antenna Handbook, page 85).
It gave a fair resonance dip on the
g.d.o. at 21 MHz. (and a very %ood dip
near 14 MHz.—presumably the free
space resonant point of the outer
shield). With 75 ohms at the far end,
s.w.r. was 1.1

Now to check out the balun. The
traditional formula for a co-ax. balun
is 462 — Fmi. X Velocity Factor. As-
suming 66% for the velocity factor,
the length of the balun should be about
15 feet. However, at this length, the
g.d.o. showed resonance well above 21
MHz., and it was necessary to add about
3 feet to the co-ax. to reach the correct
length for 21 MHz.! Apparently the
velocity factor of this particular cable

many Amateurs and

was well above the traditional 66%.
The evidence of the g.d.o. seems con-
clusive, as the observed dip moved
smoothly from 26 MHz. to 21 MHz. as
the length was increased.

The stage had now been reached
where either 75 ohms at the end of the
co-ax. feeder, or 300 ohms across the
4:1 balun resulted in an s.w.r. of 1.1
With the feed arrangements proven,
the antenna was set up to the lengths
required. Using the A.R.R.L. Antenna
Handbook, it is possible to select the
exact formulae appropriate to the
inter-element spacing to be used. With
an arbitrary setting on the gamma
bars, the first s.w.r. run of the re-
arranged array resulted in:—

21000 KHz. SW.R. 10

21100 vy yy 10

21200 ’9 yy L1

21300 ,, . 13

21400 ,, . L7

21500 ,, » 22
Table 5.

It was difficult to resist the tempta-
tion to shorten the antenna elements
and so raise the frequency at which
the s.w.r. would drop to 1:1. Instead,
attention was directed only to the
gamma match. The effect of two values
of series capacitance was as follows:—

Series Capacitor

F KHz. 47 pF. 28 pF.

21000 SW.R. 1.1 SW.R. 14
21100 . 11 » 14
21200 " 11 . 1-2
21300 N 11 " 11
21400 " 13 . 1.0
21500 " 14 . 1.0

The impedance bridge applied to the
end of the co-ax. now showed a good
non-reactive type dip at 21200, and
read about 70 ohms. Best of all, on-
the-air checks showed a significant
improvement over the initial condition
when despite a low s.w.r.,, the antenna
element lengths were all wrong. Ac-
cording to one on-the-air report the
half power points were plus and minus
20 degrees, and the front-to-back ratio
25 db. This is too good to be true, as
12 db. seems more likely.

The s.w.r. bridge is now left in
circuit partly as an aid to tuning for
maximum output, but mainly as a way

(Continued on Page 15)
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Design Data for Short and Medium
Length Yagi-Uda Arrays

INTRODUCTION

The Yagi-Uda array is a popular
method of obtaining directional proper-
ties in an antenna. From a construc-
tional viewpoint, particularly simple is
the uniform array in which the direc-
tors are equally spaced and of the same
length. Less simple is the solution to
the equation which predicts what the
performance of a given array is likely
to be. The data presented here have
been obtained using an [.B.M. 7090
computer to solve the performance
equations for a range of geometrical

parameters likely to be of practical
significance.
THEORY
There are presently two ways in

which the operation of Yagi-Uda arrays
can be viewed. One view is to regard
the radiation pattern as being the result
of the interference between the radia-
tion from the driven element and the
travelling wave in the array; the analy-
sis by this method for short arrays is
very difficult.

The classical approach develops the
radiation pattern from the interaction
of the radiation from the driven ele-
ment and a number of short circuited
dipoles. It is easier to write down the
equations describing the performance
in this case. In fact, if Z is the mutual
impedance between some given direc-
tion element and the driven element,
| is the (complex) ratio of the currents
between these two elements, and Y, X,
W . . . are the mutual impedances be-
tween the chosen directors and each
of the other parasitic elements, for
this director—

Z = Yl + XI + WI +

There are as many equations of this
type as there are parasitic elements,
and the whole set must be solved
simultaneously. The mechanics of do-
ing this is fairly standard computer
work once expressions for the values
of Z, Y, X, W . .. can be found.

PRESENTATION

All the data presented have been
made non-dimensional with respect to
wavelength, so figures for spacing,
conductor diameter and element lengths
are fractions of a wavelength. Refer-
ence to Table 1 shows that the follow-
ing parameters are available:

No. of elements in the array:
3-10.
Spacing of elements:
0.15, 0.20, 0.25, 0.30.
Conductor diameter:
0.0025, 0.005, 0.01, 0.02.

Given any combination of these
quantities, the entry in Table 1 gives
the element lengths and resulting radia-
tion pattern for maximum gain and a
purely resistive feed impedance.
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« The original of this article was
a paper published in Electrical
Engineering Transactions, Vol. EE2,
No. 1, of March 1966. The precis
we have below was prepared by
Dr. D. R Blackman, of Monasn
University. We extend our grate-
ful thanks to the Author of the
original paper, Mr. H. E. Green,
M.E., of the Weapons Research
Establishment, and to the Institu-
tion of Engineers, Sydney, pub-
lishers of Electrical Engineering
Transactions, for their permission
to publish this precis and asso-
ciated tables.
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Fig. 1.—Typical Curve of Gain against Number of
Elements for Uniform Yagi Array.
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