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TECH MULTIMETER

300 rA. movement.
AC and DC voltages:
n-10, 0-50, 0-250. 0-510.
n-1000v.

Currentl ranges {mA.)
a-1, 0-100, 0-500 mA.
Ohms range: 0-100,000
onms.

Nize: 3% x 2z x 1'%
mches.
Complete  with

Price only 57/6, poxt pmd
" SAKURA CIRCUIT TE%TER

leads.

Model TRG5
Sensihvily: doee 20,000 ohms, volt, e, 10,000
ohms voll.  Ranges, e, volts: 6. 30, 120, 600,
1.200; aw. volls: 6. g0, 1200 G0, 1.200. D.c.

6 AL 0 mAL 60 mA. Re-
1K, 1AL, 10M obins. Capavitimee
0.O001-m01  «F. Inductance:  30-

current, 60 gA
sistonce: 10K,
0,001-0.2 aF..

3.0003. wibels: minus 20 te plus 17 db. <«
db. - 0.7T3v. 606 ohimse, Dimensions: d'a x 61,
X 29 in. Weight 13 Ihs,

Price £9/10/- inc. tax

AMERICAN POTENTIOMETERS
American Bradley, 2" long, 1” shalt,
17 diam. Available in following sizes:
10,000, 20,000, 25,000, 30,000, 50,000,
100,000 ohms. Price 2/6 each.

CO-AXIAL CABLE

50 olwn, UR67, 378~ diam, in 25 yd.
Rolls 30/-; or 1/6 yard.

71 olhim UR32. 3/16” diam.,,
Rolls £7/10/0.

72 ohm UR70, 3/16” diam., in 27 yd.
Rolls 30/~ or 1/6 yard.

72 ohmy, 3/8" 2/- yd, £8/15/0 100 yds.

1()() ohm. 3/8" 2/- yd., £8/15/0 100 yds.

ER22 GERMANIUM
POCKET RADIO
Complete with carphones and  instrue-
tions, 22/6, Aerial wire to suit, 4d. yd.
Idc(d ‘(mus Gift.

in 100 yard

LSGh %lGNAL GENERATOR
120 Kc.-390 Me.

Freq. range [EYEY
bands): 120 Ke. to
130 Me. on funda-
mentals; 120 to 390
Mc. on  harmonios.
Mod. freq. 400 and
1,000 c.p.s. Tubes:
12BI17, 6AR5, Rec-
tifier: hailf  wave
selenitam.  Pravis-
ion for erystal os-
villator xtal not
supplied:, 1 to 15
Me. 100, 117 or
230y. a.c. input, 30 60 c.p.s. Size:

412 in. Weight: 6 lb.
Price: LSGI11, £16/10/6 inc. tux.

_(.;all Books 6/- each +

T2 x 1030 x

L/- postape

e """’

NEW TRANSISTORS IN STOCK

OC45 14/- QC170 17/6
OC71 . 10/- OC171 L1776
0OC74 11/- OC45 .. o 14/-
ALUMINIUM CHASSIS
5 x 3 x 2 inch ... 6/3
6 x 4 x 2 inch . . /-
8 x 5 x 2} inch . 10/6
10 x 6 x 2} inch 12/9
13 x 7 x 2} inch .12/
Also Large Stork ol Matrix Boards

and Accessories,

WELL KNOWN MAKE OF

RECORDING TAPE

Brand New, in Cartons
Acetate Base, 900 (t. on 5 in, rcel 19/6
Acctate Base, 1200 f1. on 7 in. reel 32/6
Polyester Base, 1200 t. on 53 in.

reel .. .
Acetate Base,
Mylar Base,

40/-
“vecl 45/-
reel 57/6

1800 ft. on 7 in.
2400 1t. on 7 in.

METERS

MRIP 0-1 mA., clear plastic case, 1}”
square tace, 1” hole . 32/6
MR2P 0-1 mA.. clear plastic Luse l'v‘
sguare tace. 137 hole . 35/~
P22 0-1 mA. clear plastic case, 27
square tace, 13”7 hole . . . 31/6
VR2P Vumeter, —20 43 db., 1}” square
face, clear face, 1}” hole 45/-

SR2P Signal Meter, calibrated 9/30 db.,

clear plastic, few only | 40/ -
VR3P Vamcter, —20 +3 db.. clear
plastic, 3 x 31" £3/17/6
VR65 Vumeter, —20 +3 db black bake-
lite case, 3” sguare £4/2/6

MO65 0-1 mA., 3}" round, black bake-
lite case 35/-
MOQO65 0-5 mA,, 3"‘ lound black bake-
lite case ... . 35/-
MOS65 0-10 mA.. 3}” round, black bake-
lite case . 35/-
MO$65 0-1 Amp.. AC/DC. 31" round,
hlack bakelite case 35/-
MQO65 0-3 Amp., AC/DC. 3}” l()lllld
black bakelite case 35/-
MQO65 0-30 Amp. AC. 3}” round. bl~ck
bakelite case . . 35/-
MO65 0-30 Volts DC.. : " lound black
bakelite case T ... 35/~
MR2P 0-500 xA., 11" \(]lldlc clear
plastic | Lo 37/6
MR2P 0-50 xA., 1} square, clear
plastic . 47/6
0OA7Y DIODES
Well known make. Brand New. 4/6 ea.
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CRYSTAL MICROPHONES
Price only
52/6

Stand to suft
15:- extra.

Response 100-83.000 ¢'s.,

Model BM3 cithustrated
fited with 6 M ¢able and phone plug with on-
afl switeh, Con be used oy stand for hand use.

BM23 lasert /- each

POWER CHOKES

12 Llenrys, 125 mA., 275 Ohms, £2/8/0
12 H(‘m Vs, 100 ivAL, ’90 Ohins, L]/12/0

CERAMIC ('OVDE\'SERS
Pigtail type. Sizes available: 1. 1.5, 2.2,
33, 4.7. 5.6, 6.8, 8.2, 10, 12, 15, 18. 22,
27. 29, 33. 39. 56, 68. 82, 100, 120, 150,
220, 270, 330. ond 380 pF. 1/- each, o
24 for L£1.

Q PLUS CHOKES
175 mA.
100 mA.

6 I1.
10 H.

20/-
20/-

STEP-DOWN TRANSFORMER
New. 240/110 volts. 750 watts. £7/10/0.

ENGLISH INDICATOR UNITS
TYPE 1
Contains: one 67 va. tube VCRX263,
three CV327/EF32, five CV858/ECCY1/
6J6. two CVI40/EBY1/6AL5. and one
OVEGT. Brand new condition, £6/10/0.
/- delivery charge to ratlhead.

MULTIMETER Model 200H

20.000 oiuns per v ode. 10000 ohms per v, a.c.

Specifications:
D.c. volis: 0-3. 25,
50, 259, 500. 2,500.
A.c. volts: 0-10, 50,
10m, 330, 1.000.
D.e. current: 0-50
ah 25, 250 mA,
Resistance:  0-GUK
ohms: ¥-6 mcg.
Cupacity; .01.0.3
pF. ot ac. Sva;
8.0001 - 0.61 us.
at a.e. 250w,
Dccibe]: minus 20
db. plus 22 db.
OQutputl range 0-10,
50. loo, 500, and
g 1000,

} Batlery used: UM3
L5v. | piece.
Dimensions: 3% x
4'2 x 1-1/8 in.
internal baltery, testing leads

and prods.

£5/12/6 ine.

Complete with

Price 1ax.

Toggle Switches: d.p.dit. 7/-, s.p.s.t. 6/-.

HAM RADIO SUPPLIERS

5A MELVILLE STREET, HAWTHORN, VICTORIA

Money Orders and Postal Notes payable North Iawthorn P.O.

North Balwyn tram passes corner.

Phone 86-6465

5/- Packing Charge.

We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio
Valves and Transistor Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies,

Ducon Condensers, Welwyn Resistors, ete,
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OUR COVER

An enlarged portion of a printed
circuit provides a modern style grpe
of painting for our January edition.
(Incidentally, all 1964 covers will be
a red colour to differentiate between
the 1963 (green) issues of “A.R.)

JANUARY 1964
Vol. 32, No. 1

FEDERAL COMMENT
*

The commencement of another year is the usual time chosen for looking
to the future and injecting new ideas into an organisation such as ours.
This year of 1964 promises to be no exception to the rule. However, a
few comments of the previous Editorial are in order for it had not been
confirmed at that time what the final results of the Extraordinary Confer-
ence yielded. We are happy to confirm that the final Plenary meetings of
the Conference, dealing with frequency extensions for the Space Services,
preserved the status quo for the Amateur.

In Region 3, in which our particular interest lies, the Amateur band
144-148 Mc. is exclusively Amateur, and in addition a footnote has been
added to the effect that Amateurs may use artificial satellites for com-
munication purposes in this part of the band between 144-146 Mc. Our
delegate to the Conference, Mr. Tinkler, has now returned to Australia
and submitted a verbal report to Executive on his trip. A written report
will be published in this journal in the near future.

It is quite obvious from this report that the Amateurs would not have
fared as well as they did had it not been for the preliminary work and
exhausting discussions carried out by Amateurs with their administrations
prior to and during the Conference. One most important point arising from
this Conference appears to be the general feeling that future Conferences
will follow the lines of this one, in that it seems unlikely that a full scale
Conference such as the 1959 I.T.U. will continue in the future. They are
more likely to take the form of Conferences dealing with particular Services
such as the International Civil Aviation Organisation or Shipping.

This will mean shorter Conferences at more regular intervals because
it has been recognised that a period of four to five months at a Conference
is too long and too wearing on the nerves of the delegates. For this reason,
the foresight of Federal Council in deciding to immediately start collecting
funds was most timely. Some members have questioned the reasons for
requiring so much money to be raised by Divisions. It is the opinion of
Federal Council that a Fund must be set up in order to have representa-
tion as and when required, We may not be so fortunate in the future
as we have been in the past with our delegates who have had the backing
of their companies in regard to salaries and expenses.

The Amateur has now grown in stature in international affairs, but
in such growth must assume the responsibilities that it entails. He must
now consider himself an important part of an international brotherhood
which must be financially supported. It is certain that this subject will
receive a great deal of attention at the next Convention, but it appears
at this stage that an annual allotment from the membership subscription
should be set aside in a fund for the Amateur Service. Call this a fighting
fund if you wish, to protect our hobby, but despite its name, it should be
raised in the interests of the Amateur Service as a whole. This in turn
will mean greater co-operation between IL.AR.U. Societies, continual
liaison to appreciate one another’s problems and a greater sense of
responsibility. This is the message then for the New Year—Let us all
assume our proper responsibilities as members of the Amateur Service

for a prosperous New Year.
FEDERAL EXECUTIVE, W.LA.
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A SINGLE SIDEBAND SYSTEM

has long appeared to the writer

that the ideal band on which to

demonstrate the superiority of side-
band for weak signal work is 144 Mc,
Although it may take a little time for
receivers to improve to the stage where
the full 9 db. gain is realisable, it is
hoped that the device presented here
will pave the way towards that goal.

Despite the imposing title, this is a

comparatively elementary device con-
sisting of three parts—

1. A transmitting up converter,

2, An ABI driver stage.

3. A linear amplifler.

2/432

2-10pf
R

l. F. BERWICK," VK3ALZ

The design of such a converter calls
for a little consideration. The problems
are:—

(a) Linearity of the s.b. amplifiers.

(b) Spurious responses.

(c) Stability of the oscillator.

(d) Efficiency of mixer and ampli-
flers—an important consideration
at 144 Me.

It will be convenient to consider (a)

and (d) in conjunction.

It transpires that some tube types
which are highly suitable for mixer and
amplifier service at h.f. on the grounds
o§ l-i.:l;arity, are hopelessly inefficient
at vho.

0*2Z

+800 v de,

1)0 210v.de.

Linear Amplifier,
1KPF F.T. = 1,000 pF. feed through capacitor.

Clearly there is little reward in re-
stricting the ss.b. generator to a single
band transmitter. One normally spends
considerable time, not to mention ex-
pense, in developing an acceptable s.s.b.
signal in the sb. generator. It is highly
desirable to use this acceptable signal
on each band one normally operates.
Hence the concept of the transmitting
converter.

« 107 Loongana Avenue, Glenroy, Vie.

PAR.6J6

It is convenient, therefore, to inves-
tigate the linearity of tube types known
to be efficient at 144 Me,

It appears that certain deflection
amplifiers have the desirable character-
istiecs, Of these, the 12BY?7 is probably
the best. This tube is used extensively
in commercial converters. I did not
have this type available, but found the
6CK6 to be satisfactory. Of the other
types used, the 5763 is satisfactory in
Class A or ABI.

EFN

Transmitting
Converter,
50 Me. to 144 Me.

Cireuit continued
on opposite page.

235 mc/s

1KPF = 1,000 pF.
feed through
capacitor.

X37839-3 Kets

Page 2

wpt] o

-

10K -
3 3
*280V otsovlt Qe250v

L” 3 tK pt.Feed through capacitor,

FOR 144 Mc.

FThe QE04/10 is a single ended beam
tetrode on a B9G base and appears to
be capable of good linearity and effic-
iency at 144 Mc.

SPURIOUS RESPONSES
Any given frequency, f; can be
generated by mixing any other pair
of frequencies, fx and f;, according to
the formula:—
Z=X=Y.

However, certain combinations of X
and Y will simplify the problem of
suppression of the spurious responses.

Suppose we wish to obtain 144 Mc,
s.b. We have available s,b. at the fol-
lowing frequencies: 4 Mc, 14 Mc.,, 50
Mc. Which fregquency to choose?

We have—
(a) 140 4+ 4 = 144
140 — 4 = 138
(b) 148 — 4 = 144
148 + 4 = 152
(¢) 130 + 14 = 144
130 — 14 = 116
(d) 158 — 14 = 144
158 + 14 = 172
(e) 94 + 50 = 144
94 — 50 = 44

(1) 184 — 50 = 144
194 + 50 = 244
Clearly—
(a) and (b) are both unsatisfactory.
(c) and (d) are both reasonably sat-
factory.
(c) is a quite popular scheme,

(e) is highly satisfactory and is the
scheme I have adopted.
(Continued on opposite page)

EFH

94ime/s
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In this discussion it is assumed that
both s.b. signal and the injection signal
are free from spuriouses. The matter
of spuriouses in the 50 Me. transmitter
was discussed in my previous article.
An examination of the converter circuit
will reveal that extensive measures
have been adopted to eliminate spur-
iouses from the injection chain,

STABILITY OF THE
OSCILLATOR

This is determined from the equation
x = 30 — o, where x cps. is the
required stability of the injection chain
oscillator, and <« ¢.p.s. is the overall
stability of the s.b. source.

Since the practical aspects of oscilla-
tor stability have been adequately
covered elsewhere and should be widely
known, I do not propose to pursue this
matter further,

LINEAR AMPLIFIER

The choice of tubes is strictly limited
at 144 Mc. I have settled for a pair of
832As—~—not because they are the ideal
tubes to use, but because they were
available and efficient, and will satisfy
the power requirement. They can also
be replaced at a later date by the better
QQE06/40s, with very minor circuit
changes, The amplifier is identical with
my 50 Mec. linear except that the coils
are replaced with lecher bars and the
negative feedback loop is omitted,

LINEARITY CHECKS

Despite what has been previously
stated in this magazine and elsewhere,

it appears that newcomers to s.sb.

(particularly the v.h.f. variety) imagine
that a signal can be put on the air
without any form of linearity check
whatsoever. Any similarity between the
resulting signal and s.sb. can only be
described as a remarkable coincidence.

Linearity checks are a must! If you
don’t have the necessary equipment to
do the job, beg, buy or build it. The
procedure for linearity checks is ade-
quately covered in the Handbooks. ®

BCK®

144meis

.g. $Omc /s

5$.5.8.
INPUT.

+280V
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PUSH-TO-TALK ON THE GELOSO
G222TR TRANSMITTER

BILL MAGNUSSON,* VK3AHT

HIS article will be of interest to all

owners of the above transmitter.
When operating in nets and contests
one soon realises the shortcomings of
a T/R switch that has to be reached
for and rotated. I suppose the ultimate
would be a foot operated switch and
suspended mike or straight out vox.
This article deals with p.tt. but the
problems encountered would be com-
mon to all three methods.

o
Rec. Trans.
Fig.l.
The rather complicated switching

system dictates the use of some sort
of relay control. A close inspection of
the circujt reveals several problems,
however, and discloses the reasons for
some of the odd habits of this trans-
mitter.

Most users will have noticed that
when listening on your own frequency
there is a tendency for the carrier to
linger for some seconds after switch-
ing from transmit to receive. This is
annoying and is due to the power sup-
ply not having any permanent bleeds.
This has been overcome (to a degree)
in the original circuit by using a wiping
contact on the T/R switch which
momentarily shorts a bleed resistor

* 358 Willlamstown Rd., Yarraville, Vic.

across the h.t. supply of the driver;
sub-modulator. If this rotation ig done
fairly slowly the feedback and fade-
away problem is eliminated, but if one
is to use a relay here, circuit modifica-
tions must be made. That is unless you
happen to have a relay with a wiping
contact.

The net signal also tends to linger.
This is because the net switch does not
provide this bleed.

Relay.

Extra waferon
net switch.

By using a four-pole double-throw
relay to switch antenna and h.t. and
by installing an extra wafer on the net
switch, we can achieve very fast p.t.t.
operation. The relay is wired as in
the diagram so that section A controls
the receiver, section B controls the
transmitter h.t., section C controls the
antenna change-over, and section D
inserts the bleed resistor across the
appropriate power supply.

Now due to the fact that this power
supply is brought into action in the
net position, provision must be made
to remove this short at the same time.
This is done by salvaging a switch
wafer and longer shaft for the netl
switch. Mine came from a wrecked
Geloso v.f.o. By an amount of gentle

(Continued on Page 21)

$763-CLASS-A

QEO0L/10-CLASS-AB.L.

so*2z

0pt

+250V

0~-50pt
Xpt
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RADIO AMATEUR CALLBOOK Price 52/6 (inc. postage)

Radio Amateurs of the US.A. (all K and W calls). Listing over 240,000 Radio Amateurs in the 50 United States, its
Possessions and personnel in foreign countries, Over 30,000 changes, including many thousand new licences, are made
in each issue. Latest Edition.

FOREIGN RADIO AMATEUR CALLBOOK Price 32/6 (inc. postage)

Radio Amateurs outside of the U.S,A. Listing over 100,000 Radio Amateurs in all countries outside of the 50 United
States. You will find in each issue thousands of new licensees and changes, gathered from every country of the world.
Essential to DXers. Latest Edition.

RADIO AMATEUR DX GUIDE Price 24/- (inc. postage)

Contains International DX Log, World and Prefix Maps, Great Circle Bearings, and many other features! Sixty-four
pages of valuable information for Radio Amateurs everywhere! Crammed with maps, time conversion tables, and
other data, Each 83" x 12" page is easily removed for mounting under glass or on the wall. Latest Edition.

e aareur WORLD PREFIX MAP | Jvateor: WORLD ATLAS
. . Contains all six Continents of e :
This unabridged 29" x 42" | the world. West Indies-Carib- §

Map, printed in four colours

bean area. Polar Projection

on heavy stock, shows Capi-
tals and Major Cities of every
land. At a glance, there are
Radio Amateur Prefixes by
Country, alphabetically-listed
Prefixes, Countries and Con-
tinents, DX Zone Index, and

d World-wide Time Zones.

of the world. Complete Coun-
try Prefix Index. 16 pages of
83" x 12” on quality paper.
Country Prefixes and Zone
Boundaries on each map. Four
beautiful colours. Only com-
plete World Aflas compiled
especially for Radio Amat-
eurs. Continents are in the
Lambert Azimuthal equal-

Price 26’3 post paid

area projection showing cor-
rect areas with minimum dis-
tortion, Price 26/3 post paid.

TABLE LAMPS

The latest thing for the
shack. Large valves are
mounted on 9" x 8” pol-
ished wooden base. A 40
watt lamp mounts inside
antique map shade.

Price £5/10/0

P.-P. extra: N.S.W. 10/3,
Qld. and Vic, 12/9; S.A,
W.A., Tas.,, N.T. 16/9.
Plecase Note.—As the shape of the
. valves used varies considerably,
the tllustrations serve only as a
guide to the general appearance
of the lamp. Height of the lamps
varies from 18 to 26 inches.

% TUNING WANDS

An invaluable aid to resonating tuned circuits
in Receivers and Transmitters, etc. Full details
supplied with each Wand. Price 7/6 each

% 85 Kc. ILF. TRANSFORMERS
Ex BC453 Command Receivers.
Three for 56/6 plus 3/- P.-P.

% 2-15 pF. VARIABLE CONDENSERS

Ideal for v.hf. gear, miniature variable
condensers, §” diam., 3" long shaft.

Two for 7/9 plus 2/- P.-P.

% CARBON MICROPHONES

For Mobile use, Push-to-Talk Switch, provision to
hang on dash board. New, complete with curly
cord. 67/6 each, P. and P. 3/-.

% CRYSTAL OVENS
Takes HC6/U Crystal, fits octal socket, 6.3v. at
0.85 amp., 75°C. 50/- each, P. and P. 2/-.

% TUNING KNOB CRANKS
Ideal for moving from one end of the dial to the
other end quickly. Fits 3/16” shaft. Could be
made to fit onto large tuning knobs. 2 for 8/-,
P. and P. 2/-.

% 832, 420, 6’40 VALVE SOCKETS

Aluminium Recessed Valve Sockets, mica and
ceramic insulation. 20/- each, P. and P. 2/-.

All goods despatched by Certified Mail. Be sure to include your full address and cheque or money order with your order.

PHONE OR MAIL ORDERS ONLY
NO CALLERS PLEASE
PHONE: XJ 6181, XJ 2353

TRANSTRONIC PRODUCTS

123 BALGOWLAH ROAD, FAIRLIGHT, N.S.W.

Page 4
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COMBINATION MEASURING UNIT FOR THE AMATEUR STATION*

S-METER, G.D.O., F’'S. METER AND ABSORPTION WAVEMETER

EASURING instruments are an
essential part of any Amateur’s
equipment, both to enable him

to keep within the terms of his licence
and to check on the effects of experi-
mental adjustments to his equipment.
Unfortunately, good meters are no
longer as readily available or as cheap
on the surplus market as they used to
be, and the more the measuring units
which can be designed to share one
meter, the cheaper these instruments
are to construct—the idea being, of
course, to use one good meter move-
ment for a variety of purposes.

THE S-METER

The basic unit used at G3INXT con-
sists of a valve-voltmeter e S-
meter, as shown in Fig. 1. It is housed
in a sloping-front meter case measuring
8” x 8” x 5” and is on the right in the
picture. Its controls are, from left to
right, the %.d.o. sensitivity control, S-
meter sensitivity, and meter switch,
which should preferably be a good
quality ceramic item. The meter used
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Fig. 1.—Connections for the S-Meter Clircuit,
applicable to any Rx with the av.c. drive
accessible, The 0-1 mA. meter movement is
separately connected to the flve-way socket
J3, so that it can be picked up by an extern-
ally connected g.d.o. or absorption wavemeter.

in the prototype is 3” 0-1 mA. moving-
coil but any 0-1 mA. or 9-500 A, meter
with a clear scale is equally suitable,

The valve VI is mounted on an
L-shaped bracket fitted to the rear
panel of the meter case by the bush of
the balance potentiometer R3. The
circuit is conventional, except that the
sensitivity control R5 is placed in ser-
ies with the meter, rather than using
a potentiometer across the a.v.c. line.
This arrangement protects the meter
from overloading, whilst still giving a
useful reading on weak signals.

The a.v.c. voltage can be derived from
any convenient point on the receiver
a.v.e. line. In the prototype it was

* Reprinted from “The Bhort Wave Magazine,”
September 1963,
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picked up from one of the Inter-
sectional coupling boards in the author’s
R107, and fed via screened cable to
the front panel socket originally in-
tended for the operator's lamp, having
first removed and taped the lamp leads.
A length of screened lead, fitted with
wander plugs may then be used to
connect the unit to the receiver.

With the CR-100, a.v.c. voltage is
most conveniently derived from the
a.ve. line end of the resistor (marked
Rl in the CR-100 manual) which feeds
the first r.f. stage; this is located in a
vertical position at the rear of the r.f.
compartment.

CIRCUIT ACTION

When a signal causes the receiver
to develop an a.v.c. voltage, it is applied
to gl of the double triode V1. This
reduces the current flowing through
Vla and unbalances the bridge formed
by the cathode resistors R2, 3 and 4,
and the two sections of the double
triode VI—causing a current to flow
through the meter, which therefore
gives an Indication of relative signal
strength,

To set up the S-meter, the meter
switch S is set to the appropriate
position and the receiver aerial term-
inal shorted to earth. The balance
potentiometer R3 is adjusted to give a
zero Mmeter reading. Next connect an
aerial to the receiver and tune in a
strong local signal. The sensitivity
control may be adjusted for full scale
deflection (S8+). The author used his
Top Band transmitter feeding a sep-
arate aerial for this adjustment. After
a little experience the user will be able
to interpret the deflection in terms of
S-points.

Auxiliary units to make fuller use
of the meter can be plugged into a flve-
pin Belling-Lee socket J3 mounted on
the rear panel. H.t. and heater voltages
are supplied as well as a direct con-
nection to the meter. With the range
switch in the centre position, the meter
is connected directly to pins 1 and 3

The apparatus described by G3INXT in his
article. The S-meter panel instrument is used
also for the g.d.o. (left foreground), for which
plug-in colls are used. The idea, basically, is
to make the most of one really good panel

instrument—in this case, a 3 in. 0-1 mA. mov-
ing-coll meter. Theue‘l’reunry shows how this
one,

and is available for measurements, in
addition to the primary purpose of
providing an absorption wavemeter,

ABSORPTION WAVEMETER
The absorption wavemeter may be
built into a small plastic, bakelite or
paxolin box of similar dimensions to
the case used for the grid oscillator.
(Continued on next page)
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Fig. 2.—Circuit of the Absorption Wavemeter
using a diode rectifier. For panel meter indi-
cation, a plug connects to socket J3 in Fig. 1.
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Fig. 3.—The G.d.o. circuit used by GINXT, with
a 6C4. The unit derives its power and gives
a meter indication by plugging it in as marked
to J3 in Fig. 1. The sensitivity control for the
gd.o. is RB in the Fig. 1 circuit,

Table of Values

Figs. 1, 2, 3—S-Meter, G.d.o.,, and Absorption
Wavemeter

C1, C4—50 pF. var.

C2, C3, ca!,l C7—0.001 xF. ceramie.

R1—4.7 megohms.

R2, R4—500 ohms.

R3—500-ohm bal. potentiometer.
R5—10,000 ohms, S-meter sensitivity.
R6—100,000 ohms, 4w., g.d.o. sensitivity.
R7—22,000 obms.

RFC—2.5 mH. r.f. choke.

J1—Panel mounting coax socket
J2—Phone jack.

J3—Five-way socket (see text).
S1-—3p. 3w. cerami
CR1—OA81, or similar.
V1—12AU7, BCCB2, or similar.
V2—8C4, L77, BC9O.

COIL DATA
Wavemeter and G.D.O.
Freq. Turns
Bange Enamel per Yap
(Mo.) Turns Wire Diam. Inch at

1.7-34 100 30g. 1 cw. 25
33-67 38 302 I cw. 12
82-12 38 30g. 3§ cw. 14
11.5-21 32 22g. ¥ cw. 12
20-40 15 22g. & 18 5
38-84 4 22z, ¥ 16 1%
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The same cojls are used as with the
gd.o. They plug into a actal socket in
the end of the box and are tuned by
a 50 pF. air-spaced variable condenser
mounted in the top of the box and
fitted with an 180° scale; this can be
directly calibrated.

The crystal diode CR1 is connected
to the coil tap in order to obtain more
efficient energy transfer between the
high~-impedance tuned circuit and the
low impedance diode.

If a small aerial is plugged into J1,
a standard coax socket, the unit will
function as a Field Strength Indicator,
And if a pair of high-impedance phones
are plugged into J2, phone can be
monitored.

For use as an Absorption Wavemeter,
the unit is held with the coil near the
tuned circuit under investigation and
the 50 pF. variable condenser adjusted
for maximum meter reading. The coup-
ling should be kept to the minimum
necessary to obtain a sharp reading, in
order to minimise pulling between the
two circuits,

It the instrument range switch is in
the left hand position (see Fig. 1) a
Grid Dip Oscillator may be plugged
into the auxiliary socket,

GRID DIP OSCILLATOR

The Grid Dip Oscillator, shown on
the left of the photograph uses a 8C4
in a Hartley circuit with plug-in coils.

The prototype was constructed in a
47 x 13" x 13" ex-AM. pressed steel-
case, but an Eddystone die-cast box
would be more suitable,

The valve holder for the 6C4 is on
an L-shaped bracket in the centre of
the case, whilst an octal valve holder
is mounted in the end of the case, to
take the plug-in coils. The coils are
wound on Denco 3 poly. octal plug-in
formers for ranges 3-86. The coils for
ranges 1-2 are on short lengths of 17
diameter paxolin tube glued into octal
valve bases.

The tuned circuit is completed by a
50 pF. variable condenser mounted
between the coil socket and the BTG
valve holder. R.f. leads should be kept
as short as possible for the v.h.. range.

The sensitivity control RE, mounted
on the main unit (see Fig. 1), controls
the h.t. voltage to the oscillator. Some
adjustment is necessary to compensate
for variation of grid current with fre-
quency, i.e. on change of band.

The g.d.o. will check the resonance
of tumed circuits by noting the fre-
quency at which a dip occurs in the
grid current when the oscillator coil
is coupled to an unknown circuit. It
may also be used as a signal generator
for testing receivers and converters, ®

“Well it looks a darned sight better without
the eall sign hovering above it.”

and penalty rates.
Apply personally to:—

Telephone: 60-4491.

POSTMASTER-GENERAL'S DEPARTMENT

has vacancies in Victoria for

RADIO TECHNICIANS

INSTALLATION — OPERATION — MAINTENANCE
V.HF, UHF, AND MICROWAVE COMMUNICATION AND
TELEVISION LINK EQUIPMENT
BROADCASTING STUDIOS

Quallfications; Applicants should possess a good theoretical knowledge of
Electronics combined with practical experience.

Conditions: Excellent working conditions, amenities and benefits, including
paid sick leave and three weeks' annual leave.
involve country travelling or shift work.

Salaries: £18/16/10 per week rising to £20/18/4 per week plus overtime

The Staff Employment Officer,
Lower Ground Floor, 250 Flinders Street, Melbourne.

Some positions

PROJECT OSCAR

This is directed to all uh.t. groups,
club leaders, sw.l’s and the whole
Amateur fraternity. Oscar III. will, it
is hoped, go up in April 1964, so be in it.

Oscar III, will be a communications
satellite, and some very good DX is
expected from it, particularly on the
u.h.f. bands, So chaps now is the time
to organise in groups and be ready
to report on it, and also to contact other
Hams through it. It will have a power
of some two and a half watts. Remem-
bering that Oscar I. and II. had only
300 milliwatts, some 52 reports came
from Australia and the islands. The
top number of loggings made by any
one Ham was 51. This was made by
VKI1VP, of Canberra. This is the sort
of a report that is appreciated.

It is hoped that all States will select
their State Co-ordinator now and go
to it, letting all and sundry know about
Oscar III. As news comes to hand, it
will appear in this magazine, on W.I.A.
broadcasts, and in the various Bulletins.
There will, it is hoped, be a Oscar III.
network set up on 80 metres. You will
have had some information in your
State by now, so get cracking.

A model of Oscar will be on display
in the various States soon, when we
have found a way to get it around and
at the same time cared for., No damage
must befall this model as it has a long
way to get yet.

Well chaps not too much more at this
stage, see you later. May I take this
opportunity to extend to all a very
merry Xmas and a happy New Year.

—VK2HO, Co-ordinator.

WIA. DXC.C

Listed below are the highest twelve
members in each section. New members
and those whose totals have been
amended will also be shown.

PHONE

Cer. ' C’nt- Cer. C'nt-
Call No. ries Call No. ries

Amendment:
62

128

c.W0

Cer. C'nt- Cer, C'nt-
Call No. ries Call No. ries

VKSKB 10 318 VKIAGH 7
26 301 RP 229
VKAF] 29 288 VK3IARX 68

329
VK3SFH 15 220
23

VK6RU 13 288 VKSRX 23
Amendments:
VK2EO 2 3209 VK3ITL 70 149
OPEN
Cer. C'nt- Cer. C’nt-
Call No. ries Call No., rles
VKERU 8 303 VK3IBG 3 289
VK2ACX 6 300 VKINC 77
VK4eFJ 32 223 VKIUA 43 252
K] VK4HR 7
VK2AGH 63 268 VK3IBZ 4 231
VK3AHO 78 260 VKIWL 45 22§
Amendment:
VK 182

Page §
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'MORE ABOUT CRYSTALS AND CRYSTAL FILTERS

ARLIER in 19683 I wrote some
articles on FT241A low frequency

< crystals and high frequency filters
using type FT243 crystals. In the course
of several months of matching and
adjusting crystals and fllters, I have
learned a few things worth mentioning.

FT241A TYPE CRYSTALS

If you have tried to either edge-grind
them or silver-plate them for raising
or lowering their frequencies, and have
had the bad luck to break one or two
of the suspension or contact wires, do
not despair and throw that little rock
away! In nine out of ten cases you can
still ix your crystal to filter or oscil-
late, provided the little solder dots in
the centre of the silver electrodes are
still in pogition.

All you need to do is to find two thin
strips of material, brass or tin-plate,
to make two 1” long clips and to solder
these to the crystal holder’s pins. The
strips must be flat and parallel, close
together to hold the crystal between
them, only touching the crystal at the
two solder dots with a little pressure.
Your crystal will be active again!

FT243 CRYSTALS

Most people do not possess the proper
skill to grind these crystals for raising
their frequencies. Etching with a sat-
urated ammonium bi-fluoride solution
is the easiest way. But if you need to
shift the frequency more than say 100
kilocycles, you may already have a
very transparent slab of crystal with
extra smooth surfaces and the etching
goes very slowly or stands almost still.
Just heat your bi-fluoride solution to
say 150 or more degrees {Fahrenheit),
but do it in the open for the fluoride
fumes are dangerous. The etching effect
can thus be speeded up considerably.

What to do when_you have gone too

far in frequency? Well, if it i1s going
to be a filter crystal, you can still lower
the frequency as much as say 500 cycles
by changing the pressure on the crystal
electrodes in the holder, or by careful
reduction of the little corners on the
crystal electrodes, using a small honing
stone.
. It more frequency change is required
it will be better to keep the crystal as
an oscillator and use a different one
for the filter. :

* 8% Platesu Road, Springwood, N.S.W.
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More shift in frequency on active
oscillator rocks can be achieved by
weighting the crystal surfaces. Some
use cold solder for that and rub it in.
Personally, I prefer to use a soft pencil
and rub a little carbon on the crystal.
It you have applied too much {when
the crystal stops oscillating, or it the
ifrequency has been shifted too much)
just wash the crystal in soap and water
and start again.

Up to 1,500 to 2,000 cycles shift can
sometimes be effected. I have never
noticed that the frequency of a treated
crystal drifted up again with time,
Someone once said that he feared the
carbon might be shedded again due to
vibration of the crystall

Of course one can also lower the
frequency of a crystal as an oscillator

L,

HIGHER FREQUENCY
FILTERS

As I was playing with crystals for
third overtone oscillator use, I started
to wonder whether an active overtone
crystal would perhaps also filter on or
gear! that overtone frequency. And it
oes

I have made up practical sets of
filter crystals on 11 Mec, having a
comparable bandwidth and shape factor
as the filter sets on half that frequency.
There is more work involved and much
to be done on this project. Overtone
crystals act differently from funda-
mental frequency ones and more careful
adjustment is needed. But it works,
and this can be a first example of such
use of crystals. [ ]

Fg L

with a parallel capacity across it, but
never expect more than 300 to 500
cycles shift in that manner. The crystal
will stop oscillating with too much
capacity across it.

HYBRID CRYSTAL FILTER
CIRCUIT

The impedance of the h.f. crystal
filter circuit published in Feb. and
August issues of '"AR” is low and
either a cathode follower input stage
is recommended or some provision
must be made to limit the influence
of this low impedance loading on the
rest of the circuit. In any case, the
signal magnitude across a low imped-
ance device is always small.

I have not seen a comment or at-
tempt to overcome this in any maga-
zine, and the solution given in Fig, 1
may really be a novelty.

For 5.5 to 8.0 Mc. operation, the input
and output transformers can be made
of 47 diameter t.v.-type itf. transformer
forms. L1 is 45 turns, L2 is 15 turns,
both close wound and only little spac-
ing between the two coils, C is a
300/500 pF. mica compression trimmer.
L1 is tuned to resonance with the
former’s iron slug, L2 with C, to give
maximum output on the filter centre
frequency.

The effect is amazing, the better
impedance match between the filter and

.the high impedances of the input and

output sides gives an extra good flat-
topped filter passband and loads of
signal at the grid of the following
stage.

HARBROS

TRANSISTOR
POWER SUPPLIES

% Any voltage to 1,000v. d.c.
400 mA.

% Fully shielded and filtered.

% Encapsulated Toroidal
Transformers, Chokes,
Transistors, etc.

% Ex Stock at Manufacturers
Prices,

Write for price on your
individual requirements.

B. HARDINGE & SONS

Healesville, Victoria
Phone 95
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air-wound inductors

1llumitronic Engineering has developed a complete
versatile series of air core inductors designed especially
for the Amateur rig, for prototypes and production
models of r.f. transmission equipment. These coils may
be used for pi output circuits, conventional LC output
circuits, interstage and oscillator circuits. The series
consists of a standard coil type, a variable pitch type,
an indented type and special wound type, in a range of
diameters from 3} inch to 5 inches. All Air Dux Coils
are constructed of tinned or silver plated copper wire
wound on large low-loss plastic rods for the highest
mechanical strength and lowest electrical losses. Coils
ihat resist heat distortion of temperatures up to 400°F.
are available on special order for industrial and
military use.

WRITE FOR FREE EIGHT-PAGE AIR DUX CATALOGUE

.vo.,wu.ﬁn-pv Ta . Yt T =t

AN I e

1 ’ ﬂlﬂt 2 Australian Representatives:—
Sttt s BEET TRANSTRONIC PRODUCTS
Aoyt 123 BALGOWLAH ROAD, FAIRLIGHT, N.S.W.
Phone: 94-6181
A complete range of these Colls are also available from:—
Victoria: Queensland:
J. M. MAGRATH & CO. P/L. C. A. PEARCE PTY, LTD.

208 Lt. Lonsdale St., Melbourne 33 Bowen Street, Brisbane
Phone: 32-3731 Phone: 2-8510

ILLUMITRONIC ENGINEER. CORP.
California, U.S.A.

FOSTER DYNAMIC MICROPHONES

SPECIFICATIONS:
Output Impedance . . . .. 50 ohms or 50K ohms

Effective output level . —55 db [0 db. = (one) IV, Microbar]
Frequency response .. oo . 50 to 15,000 c.ps.

OMNI-DIRECTIONAL DYNAMIC:

Plastic Diaphragm. Swivel fits 5/8" 26 t.p.i. Stands.
Size: 41" long, 11" diameter. Colour: TWO-TONE GREY.

Cable: 12 ft. of P.V.C.

Retail Price 50 ohms: £4/7 /9 + Sales Tax 10/11
Retail Price 50K ohms: £4/10/0 + Sales Tax 113

A QUALITY PRODUCT FOR TAPE RECORDERS & P.A. USERS " ||§

nakeed by ZEPHYR PRODUCTS PTY. LTD.

- 58 HIGH STREET, GLEN IRIS, S.E6, VICTORIA Phones: 25-1300, 25-4556

|/ Manufacturers of Radio and Electrical Equipment and Components

Agents: D, K. Northover & Co.; Neil Muller Ltd.; Homecrafts (Tas.) P/L.; Jacoby, Mitchell & Co. P/L.; T. H. Martin P/L.
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CORRESPONDENCE:

DIVISION OF 420-450 Mc. BAND

Editor “A.R.”
Dear Sir,

With the eminent opening of the
420-450 Mc. band to Amateurs, the
incentive to undertake some of the less
common modes of transmission {par-
ticularly twv. and f.m.) will be greatly
increased. To try to cope with the
problem of standard frequencies and
channels to fit in with possibly exist-
ing equipment, I should like to submit
the following for consideration by all
Amateurs.

(1) The band 420-450 Mc, is wide
enough to accommodate four
channels, each 7 Mc, wide, for
Amateur T.v., but to leave suffic-
ient bandwidth for guard bands
and other services, and to fit in
with the standard domestic t.v.
receiver which would most prob-
ably be the common method of
reception, only three channels
are envisaged,

(2) In considering the domestic t.v.
receiver (which would most
probably be used as a tuneable
1.f. to save modification) note
must be taken that the use of
the high band channels as the
first if. would most likely add
to the already difficult problem
of converter noise at 420 Mc., and
therefore the use of the low band
is recommended, However, in
the low band there are no three
adjacent channels which would
be the most convenient to use,
but as channels 4 and 5 are ad-
jacent, and channel 3 is spaced
only 2 Mec. away, it would sug-
gest the use of channels 3, 4 and
5 as the if,, ie. from 85 to 108
Mec.,, and this presupposes the
use of a converter with local
oscillator injection at 340 Me.

Now to consider the placement of
these bands within the 420-450 Me.
band. As has been seen on the majority
of other v.hif. bands, the majority of
serious a.m., c.w, and s.s.b. operating
is confined to the lower edges of the
band, then it would seem logical to
have the three t.v. channels at the top
end of the band. Here though rises the
problem of a guard band to reduce the
possibility of out-of-band operation,
and if consideration is given to the
many possible ds.b., ie. non vestigal
sideband transmissions which will most
likely be undertaken, a minimum guard
band of 2 Mec. is suggested.

This now leaves us with the following
channeling.—
(1) 420-425 Mc.~—a.m., s.s.b, e.w.

(2) 425-432 Mc.—a.t.v.ch. 1 (ch. 3 on
t.wv. rx).

(3) 432-434 Mec.

(4) 434-441 Mc.~—a.t.v. ch. 2 (ch. 4 on
tv. rx).

(5) 441-448 Mc.—a.tv. ch. 3 (ch. S on
V. IxX).

(8) 448-450 Mc.—guard band.

Amateur Radio, January, 1964
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Now two turther advantages immed-
iately become obvious,

(a) Using a converter with 340 Me.
injection, the band 428-448 Mc. is con~
verted to 88-108 Mc., i.e. the coverage
of a standard fin. v.h.t. receiver, many
of which are still owned by Amateurs,
and which are still available in many
overseas equipments,

(b) The band 432-434 Mec. which lies
between two t.v. channels is exactly
three times 144.0 to 144.8 Mc.,, thus
enabling the operators of many 2 metre
transmitters to triple direct using
existing transmitters and crystals. How-
ever, the first 5 Mc. has already been
suggested for the more common modes,
and therefore it is suggested that only
1 Mec. be available to these modes, e.g.
from 432-433 Mc., the remainder from
433-434 Mc. being only for wide-band
t.m. as this portion would be covered
by the standard fin, tuner.

In fact another point now arises.
Many Amateurs when starting t.v.
transmissions will not have the facil-
ities for intercarrier sound, and then
these two channels become eminently
suitable for use as the accompanying
sound channels for t.v. transmission
without intercarrier sound. Intercarrier
sound would normally be available
through the standard t.v. receiver.

A further look at the Amateur t.wv.
position will show that many Amateurs
wishing to commence video transmis-
sions will wish to use double sideband

Local Oac. 340 Me/a,

429
C. V..
A,
8.8.B.
LB KA N
B.1.1.T7.
83
420,28
Yideo Carrjer.
88
AT.V. Chd T.V. CA.3
430
431,78
3 Sound Carrjer. o2
b TN
~==P.M. '
435,28 FM,
Yideo Cerrier. Baad.
2,17, Cu.2 T.¥, Ch.4
“o 440,78
Sound Carrier 101
442,25
Yideo Carrier.
AT.Y. CB.D T.¥. th.8
441,73
311
Sound Carrier. 08 b
b0

as being the easiest to generate, There-
fore, to prevent any interference with
any other services the at.v. ch, 3 of
441-448 Mc, could be used for double
sideband, the unused or lower sideband
then falling in the 434-441 Mec. of a.t.v.
ch. 2 band. Therefore a.t.v. ch. 1, 425~
432 Mc., should be reserved only for
vestigal sideband transmissions with
intercarrier sound as conforming to
PM.G. and C.CIR., and it is suggested
that all official transmissions, e.g. W.LA.
etc., take place on this channel.

It is obvious that people wishing to
do serious a.m, c.w. and s.sb. work
would build special narrow band con-
verters to feed into their own commun-
ications receivers, but for persons wish-
ing to experiment with t.v. the band
resolves as follows:i—

(1) 420-425 Mc.—a.m.,, ss.b,, ce.w,, ete.

(narrow band).

(2) 425-432 Mc.—a.t.v. ch. 1, vestigal
sideband, intercarrier sound, full
C.C.LR. specs. only.

(3) 432-433 Mc.—a.m., sound associa-
ted with video transmissions in
a.t.v. ch, 2 and 3, non-intercarrier.

(4) 433-434 Mc.—wide band f.m.,
sound associated with video trans-
missions in a.twv. chs. 2 and 3,
non-intercarrier,

(5) 434-441 Mc.—a.t.v. ch. 2, vestigal
sideband only, intercarrier f.m.
sound or non-intercarrier a.m.
or f.m, as in (3) and (4).

(6) 441-448 Mc.—a.t.v. ch. 3, vestigal
or double sideband video, inter-
carrier f.m. sound or non-inter-
carrier a.m, or fin. as in (3) and

).

(7) 448-450 Mc.—guard band to pre-
vent out-of-band t.v. signals, but
may be used for other narrow
band modes it so desired.

These allocations are shown diagram-
matically and will assist in an under-
standing. It would be most opportune
if all Amateurs could consider these
Broposals and advise their local W.LA.

ivisions so that some form of gentle-
man’s agreement may be formulated.

Incidentally, for those interested in
building wide band converters with
340 Mec, injection as suggested, quartz
crystals on 37.7778 Mc. (one-ninth of
340 Mec.) are being advertised in “Wire-
less World” by Henry’s Radio at 7/8
sterling.

—Douglas W. Rickard, VK2ZDI.

*

PRINTED CIRCUITS FOR CARS

A British ear manufacturer has
announced that a new model car they
will be producing will use a printed
circuit wiring panel behind the dash-
board. This will eliminate the familiar
wiring harness with its multitude of
leads.

*

NOW REASONABLY WELL
Bill Barber, VK6DX, in a note to the Editor,
sends his regards to all Amateurs and men-
tions that although he has not been in the
best of health for the past two years, he fs
now reasonably well
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FOR THE BEGINNER:

A SIMPLE CONVERTER

WITH the advent of YR.C’s I fre-

quently hear demands for a simple
converter. Such a converter has been
described for a number of years in
the ARR.L. Handbook. It is very in-
expensive and can be used with prac-
tically any broadcast receiver, prefer-
ably those without a ferrite antenna
stick system. The necessary power
outlet could be fitted on a broadcast
receiver under the supervision of the
YR.C. leader and if necessary an
aerial terminal.

Why is it inexpensive? The band-
setting for 3.5 Mc. or 7.0 Mec. is by a
two-gang capacitor about 365 pF. from
any old scrapped radio. Band-tuning
by 15 pF. capacitor (two for 7/9 adver-
tised in “A.R.’), one valve 6U8, one

L4, L5, C2 and C3, controlled from
the panel, forms the main tuning. The
oscillator tunes from 5.2 Mec. to 5.7 Mec.
{Any Amateur would set this range for
intending constructors.) Thus with this
range the oscillator is 1700. ke. differ-
ence from the signal on 3.5-4.0 Mc. and
1700 kc. difference from 6.9 Mc, to 74
Mc. Thus which band appears as an
if. of 1700 kc. will depend purely on
the setting of the two-gang.

Note: The two-gang capacitor must
be insulated from the chassis.

There are only two panel controls,
a small knob on the two-gang termed
“band set” and a slow motion device
labelled “bandspread”. 1f a slow motion

dial is not available, a cord drum from
a scrapped radio driven by a rubber
grommet on a }” shaft makes an ideal
replacement. A cardboard scale can be
glued to the drum and an old volume
control with the wiper gear cut away
makes a good panel mount for the
grommet spindle. A sa.e. answers any
queries or assistance to constructors.
Coil data (all coils 17 diameter):
L1—8 turns 22 s.w.g, 3” long.
L2—19 turns 22 s.w.g., 19/32* long.
L3—Same as L2.
L4—21 turns 22 s.w.g.,, 21/32" long.
L5—8 turns 22 s.w.g., 3" long.
Ll is separated from L2 by 1/32”
and wound on the same former. L4 and

coil only (for the two bands, no switch).
About a dozen rtelfistogs mg'l °°’t'ﬂ:nsef DIAL DRUM V/C WITH INSIDE WIPER
and, of course, the advantage t the &‘
bands are bandspread around 100° of REMOVED.
the tuning dial. )
Agolxt'l‘thoslg wdl';)o llm(aveh not access l’;o.a; KNOB ELONGATE PANEL HOLE
. s e
description and circuit, o FOR GROMMET TENSION
L1 couples aerial to L2. L2 and L3 ADJUSTMENT,
form a bandpass circuit that can be )
tuned by the two gang (ClA and C1B)
to 3.5 Mc. or 7.0 Mc. This bandpass
circuit is coupled to the pentode section
of tahe 608, actinghas a mixer. L16n thg Vi
anode circuit of the mixer is an
C7, tuned to 1700 kc., and L7 is coupled GROMMET PANEL
to the broadcast receiver.
= L5 are separated by 1/32¥ and wound
SEE TEXT TO BC. on same former.
= AERIAL Coils L1 and L2 should be mounted
In SUS at right angles to L3.
2 LS The if. coils L& and L7 can be a
—"— l variety of arrangements:—
BAND SET 47 / 01 (1) 50-60 turns 28-32 s.w.g., paralleled
- with a 600 pF. capacitor and coupling
- 0t winding of 20 turns wound on the cold
. end; 3/8” diameter slug tuned former.
ANT 7 150K (2) A rf. choke of the all-wave type
1 12 . L3 about 4 or 5 pies, and about 20 turns
. 1:2K 28-32 s.w.g. wound near the cold end;
GND 100K T0B.C no parallel capacitor with the choke.
001 '? v (3) As for (2), but instead of a
8 coupling winding, a 100 pF. condenser
L 250V from the top or anode end to the b.c.
=_°°‘ set aerial terminal.
COM - (4) The medium wave oscillator coil
- from a scrapped radio with a coupling

2K

winding of 20-30 turns added, or if a
cathode tap of 100 pF. to b.c. set

Whichever course is adopted it must
be fitted in a screened box or can, and
of course to prevent b.c. break-through
the whole should be in a metal box, a
half size biscuit tin would make a good
enclosure, or one of the aluminium or
tin plate baking dishes sold in the
multiple stores would do.

—A. F, W. Haddrell, VK3ZFC

(This circuit originally appeared in
the AR.R.L. Handbook.)
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AUSTRALIAN DX CENTURY CLUB AWARD

OBJRCTS

11

1.2

This Award was created in order to stim-
ulate interest in working DX in Australia
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
Australian Amateur who satisfles the
following conditions.

A certificate of the Award will be issued
to the applicants who show proof of having
contacted one hundred countries, and will
be endorsed as necessary, for contacts made
using only one type of emission.

REQUIREMENTS

2.1

22

2.3

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

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 members will be credited
with such country if the date of contact
was before such deletion,

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

OPERRATION

31

Contacts must be made in the HF. Band
{Band 7) which extends from 3 to 30 Mc,,
but such contacts must only be made in
the authorised Amateur Bands in Band 7.

3.2

3.3

34

3.5

3.6

3.7

All contacts must be two-way contacts on
the same band. Cross band contacts will
not be allowed.

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

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 1is
clearly shown on the vertification.

All stations must be contacted from the
same call area by the applicant, although if
the call sign is bsequently changed
contacts will be allowed under the new
call sign providing the applicant is still
in the same call area.

All contacts must be made when operating
in accordance with the Regulations Jaid
down in the ‘“Handbook for the Guidance
of Operators of Amateur Wireless Stations’’
or its successor.

VERIFICATIONS

4.1

42

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.

44

5.2

5.3

5.4

5.5

4.3 Each verification submitted must show the

date and time of contact, type 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 accompany cvery appli-
cation setting out the details for each
claimed station in accordance with the
details required in Rule 4.3,

APPLICATIONS
5.1 Applications for membership shall be ad-

dressed to the Awards Officer, Box 2611W,
G.P.Q., Melbourne, Vic., accompanicd by
the verifications and the check 1list with
sufficient postage enclosed for their return
to the applicant, registration being included
if desired.

A nominal charge of 2/6, 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 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 Awards
Officer.

In all cases of dispute, the decision of
the Awards Offlcer and two members of
the Federal Executive of the W.L.A. in
the interpretation and application of these
Rules shall be final and binding.
Notwithstanding anything to the contrary
in these Rules, the Federal Council of the
W.ILA, reserves the right to amend them

when necessary.

WORKED ALL VK CALL AREAS (WAVKCA) AWARD

OBJECTS

1.1

1.2

This Award, to be known as the W.A.V.K.
C.A., Award, is offered by the Wireless
Institute of Australia as tangible evidence
of the proficiency of overseas Amateurs
in making contacts with the various call
areas of the Commonwealth of Australia.

The Award may be claimed by any Amat-
eur in the world who is 2 member of an
affiliated Society of the IL.A.R.U., but no
Australian Amateur will be eligible.

REQUIREMENTS

21

2.2

A handsome Certificate will be awarded
to any &pplicant who makes contacts with
Australian Amateur Stations in the areas
shown in the attached Appendix, The
number of contacts required in each area
is also shown.

In the case of applications prior to 1st
January, 1964, a total of three (3) confirma-
tions will suffice for call areas VK1 and
VK2; thereafter one confirmation for Aus-
tralian Capital Territory (VK1) will be
necessary as shown in the Appendix.

OPERATION

3.1

32

33

Contacts between overseas stations and
Australian stations must have been made
on or after the Ist January, 1946.

Contacts may be made using any author-
ised frequency band or type of emission
permitted to Australian Amateurs, but
cross band contacts will not be allowed.

No contacts made with ship or aircraft
stations in Australian territories will be
eligible, but land-mobile or portable sta-
tions may be contacted provided the loca-
tion at the time of contact is shown on
the confirmation.,
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VERIFICATIONS

4.1

4.2

4.3

The applicant must submit documentary
proof, in the form of QSL cards or other
written evidence, confirming that two-way
contacts have taken place. Such verifica-
tions must show the date and time of
contact, type of emission and frequency
used, signal reports and location (in the
case of portable or land-mobile operation)
of the stations contacted.

Verifications must be submitted exactly
as received, and forged or altered evidence
may result in the disqualification of the
station concerned.

A list, in accordance with the details
required in Rule 4.1, must be submitted
with the application for the Award.

APPLICATIONS

5.1

5.2

5.3

All claims for the W.AVK.C.A, Award
must be made by the submission of the
confirmations (Rule 2.1 or 2.2), together
with the list (Rule 4.3), direct to “Awards
Manager,” Box 2611W, G.P.0Q., Melbourne,
Australia.  Sufficient International Reply
Coupons must be enclosed to cover return
postage of the confirmations to the appli-
cant.

Where a reciprocal
between the W.IA, and the applicant's
Society, the appointed officer of that
Society will carry out the check, and if
correct, will forward a written application
for the Award on behalf of the applicant,
together with the list (Rule 4.3).

Applications will be examined by the
Awards Manager, who will arrange for
the Award to be forwarded either direct
or through the applicant's Soclety. The
Awards Manager's decision on the applica-
tion and interpretation of these Rules will
be final and binding.

agreement  exists

54 Notwithstanding anything in the Rules
the contrary,
W.I1.A.
Rules as necessary.

to

the Federal Council of the
reserves the right to amend these

°
L4
APPENDIX v:";:
- =3 =g
Territory o b [
Australian Antarctica ... .. 'z ve Ok
Heard Island ... - VKo 1
Macquarie Island ... .. 5
Australian Capital Territory VK1 1
Lord Howe Island .. ... ... .., "
State of New South Wales .. VK2 3
State of Victoria ... ... ... VK3 3
State of Queensland ... ... ...
Thursday Island ... ... .. .. VK4 3
Willis Island .. ... ... w0 o e
State of South Australla VKS 3
State of Western Australia VK6 3
Flinders Island ..., ... .. ... ...
King Island . ... VK7 3
State of Tasmania ..
Northern Territory VK8 1
Admiralty Islands ... .. ... ...
Bougainville Island
Christmas Island ...
Cocos Islands .. ... ..
Nauru VK8 1

New Britain
New Guinea
New Ireland ..
Norfolk Island ..
Papua Territory

Note—In Areas above, where more than one
confirmation is required., contacts may be made

with any or
brackets,

all of the Territories listed

Page
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AUSTRALIAN

Phone

AC5 ... ... ... .. ... ... ... Bhutan

AP ... ... ... .. . East Pakistan .
AP . . West Pakistan
. Formosa ..

BY (C) .. . .. . o China ...

C9 ... ... ... ... .. .. Manchuria .............
CE . Chile ...
CE9, KC4 LU Z VKO VP8 ZL5

ete., Antarctica

CEQOA ... ... ... ... Easter I. ..

CE0Z ... ... . J. Fernandez Arch, ...

CM, CO ... . .. ... .. .. Cuba

CN2 (prior 1/7/60) ... . Tangier ...

CN2, 89 .. ..... .. .. Morocco

CP ... o Bolivia ...

CR4 ... ... .. Cape Verde Is. ..
CRS5 ... ... ... Portuguese Guinea ...
CR5 ... .. .. Principe, Sao Thome .............|. .
CR6 ... ... . o Angola ..

CR7 ... ... .... Mozambique

CR8 (prior 1/1/62) ......... GOa i e

CR8 ... ... ... ... .. Port. Timor ...
CRY9 ...... ... ... .. .. .. Macao
CTl ... ... ... .. ... .. Portugal ............
CT2 ... ... ... vv e v ... Azores ..

CT3 ... ... . w. ... Madeira Is. ...,

CX . e e e o Uruguay
DJ, DL, DM ........ . Germany ..

DU ... i v e Philippine Is. .....ccooine,

EA ... ... .. i e ee .. .. Spain .
EA6 ... ... ... ... ... .. Balearic Is. . ...
EA8 ... ... ... ...... ... Canary Is. .......
EA9 .. .. ... .. .. .. «... Ini
EA9 ... ... ............ Riode Oro ... .

EA9 ... ... .. . Spanish Morocco ... ..........
EA0 ... ... ... ... Spanish Guinea ............
EI ... ... .. Rep. of Ireland ..

EL . e ver v we. ... Liberia ..

EP, EQ vee .. Iran ..

ET2 (prlm 14/11/62) ...... Eritrea ...

ET2, 3 .. ... ... .. .. KEthiopia ..

F oo France ..

FB8 ... ... A’'dam & St. Paul Is. ...
FB8 ... ... ... ... .. Kerguelen Is.
FC ... .. . . . . Corsica
*FF8 ... French West Africa
TU2 (fl. 7/8/60) Ivory Coast R.
TY2 (fr. 1/8/60) Dahomey Rep.
TZ2 (from 20/6/60) .. Mali Rep. ..
XT2 (from 5/8/60) Voltaic Rep. ..
5U7 {(from 3/8/60) Niger Rep.
5T5 (from 20/6/60) Mauritania
6W8 (fr. 20/6/60) Sencgal Rep.

FGT7 ... ... ... ... ... Guadeloupe ... |

FH8 ... .. .. Comoro Is. . .
FI8 (pr’r 20/{’55) Fr. Indo China ................

DXCC COUNTRIES

LIST

C.Ww.

FK8 ... ... .. .. New Caledonia .................

FL8 .. ... ... . .. .. Fr. Somaliland

FM7 ... ... .. . .. Martinique
FN (prior 1/11/54) French India .
FO8 ... ... ... .. .. Clipperton I. .............
FO8 ... ... ... ... ... Fr. Oceania
FP8 ... ... St. Pierre & Mig. Is. .. ...,
*FQ8 . . ... Fr. Equatorial Africa

TL8 (fr. 13/8/60) Cen. Afric. R. . ...
TN8 (from 15/8/60) Congo Rep.
TR8 (from 17/8/60) Gabon Rep.
TT8 (from 11/8/60) Chad Rep.
FR7 (from 25/6/60) .. Glorioso I.
FR7 (from 25/6/60) Juan de Nova
and Europa Is.

FRT . . e Reunion I.

FR7 .. ... ... .. ... Tromelin Is.

FS7 .. ... .. .. Saint Martin

FU8, YJ1 .. New Hebrides

FW8 . Wallis & Futuna Is. ...

FY7 ... ... .. Fr. Guiana & Inini ...
G . Lo England ...

GC ... .. . Guernsey and Deps. cooooiiein
GC ... ... . L Jersey 1.

GD ... ..o Isleof Man o e
GI .. ... ... .. Northern Ireland ..............|o.eeen

GM ... ... ... ... ... .. . Scotland ...
GW .. ... ... .. ... .. .. Wales
HA ... ... ... ...... ... ...BHungary
HB ... ... ... ... .. .. Switzerland

HC . .. Ecuador
HC8 ... ... . Galapagos Is.
HE ... ... ... .. .. Liechtenstein
HH ... ... . . Haiti
HI ... ... ... .. Dommlcan Rep.
HK ... ... o Colombia

HKO ... ... Arch of San Andres
and Providencia

HKO ... ... .. . .. Bajo Nuevo

HKO . .. Malpelo Is. ..ol

HL, HM. 6N5 L Korea ...
HP ... .. o i e Panama ...

HR ... ... ... .. .. .. Honduras

HS ... .. Thailand

HV ... .. ... ... ...... .. Vatican ......

HZ e e ene o Saudi Arabia e
I1, ITl ........................... Italy

11 (prior 1/4/57) ... ... .. Trieste ......

15 (prior 1/7/60) .. It. Somaliland
IS1 ... ... ... ... ... ... .. Sardinia

JA, KA ... . . .o Japan
JTL ... ... ... ... .. .... Mongolia
JY Jordan
JZ0 (p1 r 1/5/63) W New Guinea ...
KAO, KGGI Bomn & Volcano Is ....................
KB6 .. .. Baker, Howland and

Am. Phoenix I. (inc. Canton L.)

* Fr. West Africa and Fr. Equatorial Africa: Only contacts dated prior to when the particular area obtained separate

listing (as shown) will count.

Page 12
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Phone

...... Navassa I.
KC6 ... ... . Eastern Caroline Is.

o .. ... Guam
. .. .. ... ... .. Marcus I..
KG6 (Rota, Tinian, Saipan, etc.)
Mariana Is. .

.. Hawaiian Is.
. Kure L. ... .

C e v .. ... Alaska .

... ... .. Midway Is.
v wees wres .. ... Puerto Rico
KPg ... Palmyra Group, Jarvis I. . ...

KS4B ... .. Serrana Bank and
Roncador Cay

KS¢ ... . ..o Swan Is.
. ... ... American Samoa
e e ... Virgin Is.
s . Wake L. ...

e e e Canal Zone
LA .. ... . .. .. .. Bouvet I. ..
LA ... ...... .. .. .. Jan Mayen ...
LA ... ... ... .. .. .. ..Norway ...
LA .. . Svalbard ...
LU .. ... .. ... .. ... Argentina
LX ... ... ... ... ... .. Luxembourg
LZ .. ... ... ... Bulgaria
MP4 ... ... ... ... ... ... Bahrein ...
MP4 ... ... ... ... ... .. .. Qatar ..
MP4 ... ... ... ... .. Trucial Oman ...
OA ... ... ... o i v . Peru
OD5 ... ... o Lebanon ...
OE ... ... ... oo oo o ... Austria
OH ... ... ... ... ... ... ... Finland
OHO ... ... ... ... ... .. Aland Is. ...

OK ... ... ... ... .. Czechoslovakia ...............
ON4 ... ... ..... .. ... Belgium ...
OX, KG1 ... ... ... ... Greenland ...

oY ... ... .. ... .. .. .. Faeroes
PAQ, PI1 .. ... ... .. Netherlands ...

PI . Neth, West Indies .........ccceuee.
PJ2M ... ... . Sint Maarten
PK (from 1/5/63) .. ... Indonesia ....

PK1, 2, 3 (prior 1/5/63} ... Java ... ...

PX4 {(prior 1/5/63) ... . Sumatra ...
PKS (prior 1/5/63) ... ... Borneo .............
PK®& (prior 1/5/63) Celebes and

Molucca Is. ..o,
PX ... ... ... ... .. .. .. Andorra ...
PY ... ... ... ... ... coew ».. .. Brazil
PY0 ... .. Fernando de Noronha
PY0 .. Trindade & Martin Vaz Is.
PZ1 ... ... ... Netherlands Guiana
SD1 (ZS87) ... . . ... . Swaziland ...
SL,SM ... ... ... ... ... .. Sweden ...
SP . ......vive oo ... .. Poland

1 One contact with each group formerly known as
credited, in which case no further credit as a separate listing,
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. ... Marshall Is. .........c.......

... .. Western Caroline Is. ..............]....
.. ... .. Guantanamo Bay ... .......|..

. . Johnston I. ... .coceiidennnne

....................

o Denmark e

SV i e vt vt e e ... Greece
TA ... ... .. vev vv e o Turkey
TF ... o i e e e ... Iceland
TG ... veo eer e oo ... Guatemala
TI ... ... ... ... .... ... Costa Rica
TI9 ... ... ... weo vee v ... Cocos I.
TJ (FE8) ... ... . Cameroon Rep.
TL, TN, TR, TT (see after FQ8)
TS (3V8) ... ... ... ... .. Tunisia
TU, TY, TZ (see after FF8)

UA1l-6, UNI ... . Eur. R.S.F.SR.
UAl ... ... .. Franz Josef Land

UA2 ... . ... Kaliningrad Region ....

UA9, 0 ... ... .. Asiatic R.S.F.S.R.
UAOQ (prior 1/9/60) .. Wrangel I.
UB5 ... . . .... Ukraine

vee .. White Russian S.SR. ...

UD6 ... ... ... .... ... .. Azerbaijan
UF6 ... ... .o oo vore ... .. Georgia
UG6 ... ... ... ... ... ... Armenia
UH8 ... ... ... ... ... ... Turkoman
uJ8 ... ... ... ... ... ... . Tadzhik
ULT? ... ... ... wee vee . .. Kazakh
UNI (prior 1/7/60) Kar-Fin.Rep.
Uos ... ... ... ... ... ... Moldavia
UP2 ... i o e e Lithuania
UQ2 ... ... e Latvia
. ... ... Estonia
.. .. ... Canada

o ... Uzbek ...

.. ... .. Kirghiz ...

VK o e Australia .........ooeoeoe b

e e . Willis Ts,
... ... Christmas I.

e ... Cocos Is.
VK9 ... ... Terr. of New Guinea
VKO ... ... ... .. veoo ... Heard L
VKO ... ... ... ... Macquarie I.
VO (prior 1/4/49) ... Newf./Lab,
VPl .. .. L British Honduras
tVP2 (prior 1/6/58) Leeward Is,
VP2 ... ... ... ... ... .. . Anguilla
VP2 ... ... ... ntigua, Barbuda
VP2 ... ... ... ... Br. Virgin Is.
VP2 ... ... ... ... ... .. Montserrat
VP2 ... ...

w.. ... Norfolk I.

. ... Lord Howe Is. ....

vee w. Nauru I. ...l

. Papua Terr. .....

{VP2 (prior 1/8/58) Windw'd Is. ...

VP2 ... ...
VP2 ... ...
VP2 ... ... .o

. Dominica

.. ... St. Lucia

- "Gfenada 8 Deps. ...

VP2 ... ... . St. Vincent & Deps. ...
VP3 ... ... .. .. British Guiana ... ...

st Kitts, Nevis o)

“Leeward Is.” and “Windward Is.” dated prior to 1/6/58 may be
as from 1/6/58, will be given those particular islands.
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VvP5 ... .o ., Cayman Is.

VP5 ... ... ... Turks & Caicos Is. ...ooccecinnne.

VP6 ... ... ... ... ... ... Barbados
VP7 ... ... . .. Bahama Is.

VP8 ... . o Falkland Is. ...
South Georgia ...

VP8, LU-Z ... ..
VP8, . South Orkney Is.
VP8, LU-Z .. South Sandwich Is.
VP8, LU~-Z, CE9 ... Sth. Shet. Is.
vQl ... ..

vQ2 .
vQeé

vQs ... . Cargados Carajos Shs.
VQ8 ... ... ... ... ... ... Chagos Is.
vQ8 ... ... ... ... .... ... Mauritius
VQ8 ... ... ... ... ... Rodriguez I.
vVQ9 ... ... ... ... ... Aldabra Is.

. Zanzibar
Nor thern Rhodesia

Bermuda Is. ...

(pnor 1/7/60) Br. Somalil'd ...

Vo9 ... .. o Seychelles ............c......

VR1 (includ. Canton Is.) British
Phoenix Is.
Gilbert & Ellice Is.

and Ocean I.

VR1 ... ... .

VR2 .. . Fiji Is.

VR3S . Fannmg & Chnstmas Is.

VR4 ... ... ... ... ... Solomon Is, .

VRS oo . o Tonga Is. .....

VRE . . Pitcairn I.

VSi1 (pnor 16/9/63) Singapore ..............

....................

VS1, 9M2 (from 16/9/63) West

Malaysia ......ccooeeee e
VsS4, ZC5 (from 16/9/63) East

Malaysia ...
VS4 (prior 16/9/63) ... Sarawak . ...
VSS . o e . Brunei
vs6 ... ... ... . Hong Kong ...........
VS9 ..o Aden & Socotra .......ooeeiiin e
VS9 ... o Kamaran Is. ..o
VS8 C Kuria Muria .. oo
VS9 ... .o .. Maldive Is. ...
vSs9 ... o Sultanate of Oman ... ...
vu2 . India

vU.... ... ... ... Laccadive Is.

vU ... ... Andaman & Nicobar Is. ...

XE, XF ... ... ...
KT2 (see after FFB)

XW8 i ... Laos
XZ2 ... ... .o .. ... ... .. Burma
YA ... ... ... .. .. . Afghanistan
YI . .. .. ool oo Irak
YK ... o e v e een e .. Syria
YN, YNO ... ... ... ..
YO ... ... ... ... ... ... Roumania
¥YS ... .. o v oo o ... Salvador
YU ... ... ... voo e ... Yugoslavia
YV ... . e e e .. .. Venezuela

YVO . oot e e e ... Aves T, -
ZA .. ... ... ... . .. ... Albania ...
ZBl ... ... ... ... ... .. .. Malta

ZB2 . Gibraltar

ZC5 (pr 16/9/63) Br Nth Borneo

Mexico ...
Revxlla Gigedo ...oooooiiieei.

Nicaragua ....

. Palestine ....

Phone

ZD3 ... . ol Gambia ...
ZD4 (prior 5/3/57) Gold Coast,

Togoland
ZD6 ... ... ... ... ... ... Nyasaland ...
ZD7 .. ... ... ... ... .. St Helena
ZD8 ... .o Ascension Is. .................
ZD9% .. Tristan da Cunha and

Gough I. ..
ZE . . ... . Southern Rhodesia ...

ZK1 ... .. .. ... ... Manihijki Is.

ZK2 ... ... .. . . Niue ..
ZL ..o Chatham Is. .
ZL ... ... New Zealand
ZL1 ... .o Kermadec Is.

Cook Is. ..coocevienn.

ZL4 .. Auckland and Campbell Is. ... |

ZM7 ... ... ... ... ... ... Tokelaus ..
A S . Paraguay
Z51,2,4,5, 6 Rep of S. Africa
ZS2 ... Prince Ed and Marion I. ..
ZS3 ... ... ... South-West Africa
ZS7 (see SDI1)

ZS8 ... ... ... ... .... ... Basutoland ...

ZS9% ... ... ... ... ... Bechuanaland
A Monaco
3W8, XV5 ... ... ... ... . Vietnam
4ST ... o e Ceylon ...
4W1 . . Yemen

4X4 (from 14/5/48)

.. Israel
S5A ... ... .. e o v ... .. Libya ...
5B4 ... ... ... ... ... ... ... Cyprus
SH3 ... ... ... ... . Tanganyika

SN2 ... ... .. . . Nigeria ...
5R8 ... (Madagascar) Malagasy
5T5 (see after FF8)
507 (see after FF8)

5V ... .. .. .. ... .. Togo Rep. ........iveeei]oviioiiea,

5W1 (ZMS6)

5X5 (VQ5)

524 (VQ4) ... ... .. ... ..

6N5 (see HL)

601, 602 (from 1/7/60)
Somalia Rep.

6W8 (see after F¥8)

6Y (VP5) . Jamaica ...

7G1 (from 1/10/58) Rp. of Guinea

. Samoa
Uganda ...
Kenya ..................

7X2 (FA) ... .. Algeria
9A (MI) ... ... ... . San Marino
9G1 (from 5/3/57) ... ... Ghana
9K2 . . W Ruwait o
9K3 Kuwaxt-Saudl Arabla NZ. ...
SL1 (ZDI) ............ Sierra Leone
9M2 (prior 16/9/63) ... .. Malaya
9N1 . .. . . Nepal o,
9Q5 (prevmus]y 0Q5 0) Rep. of
The Congo .......ccoovne.

9S4 (prior 1/4/57) ... . 8aar v e
9U5 (from 1/7/60 to 30/6/62)

Ruanda-Urundi .............]coe.
9U5 (from 1/7/62) Rwanda Rep. ...............

9X5 (from 1/7/62) ... . Burundi
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JOHN MOYLE MEMORIAL
NATIONAL FIELD DAY CONTEST 1964

Saturday, 8th February, to Sunday, 9th February

DATE

Saturday, 8th February, to Sunday,
9th February, 1964.

DURATION

From 1600 hours E.A.S.T., 8th Feb-
ruary, to 1800 hours E.A.S.T. 9th Feb-
ruary, 1964.

OBJECTS

The operators of Portable and Mobile
Stations within all VK Call Areas will
endeavour to contact other Portable/
Mobile and Fixed Stations in Australian
and Overseas Call Areas.

RULES
1. There shall be flve sections in the
Contest:—

(a) 1l:;)Ix-table/Mobile Transmitting,

one,
(b) Portable/Mobile Transmitting, -

C.w.

(c) Portable/Mobile Transmitting,
Multiple Operators, Open only.

(d) Fixed Transmitting Stations
working Portable/Mobile Sta-
tions, Open only.

(e) Reception of Portable/Mobile
Stations.

2. All Australian Amateurs may take
part. Mobile or Portable Stations shall
be limited to an input of 25 watts to
the final stage. This power shall be
derived from a self-contzined and fully
portable source. A Portable/Mobile Sta-
tion shall not be located within one
mile radius from the home(s) of the

operator(s), nor be situated in any
occupied dwelling or building.
Portable/Mobile Stations may be

moved from place to place during the
Contest.

No apparatus shall be set up on the
site earlier than 24 hours prior to the
Contest.

All Amateur bands may be used, but
no cross-band operating is permitted.

3. Amateurs may enter for either
(a) or (b), or both, in the Portable/
Mobile sections,

4, One contact per station for phone
and one for c.w. per band is permitted,

5. Entrants must operate within the
terms of their licences and in particular
observe the regulations with regard to
portable operation,

8. Serial numbers consisting of RS
or RST report plus three figures com-
mencing with 001 and increasing by one
for each successive contact shall be
exchanged.

g8a. Entrants in Section (c¢) for
Multiple Operator Stations can set up
separate transmitters to work on differ-
ent bands at the same time, All such
units of a Multiple Operator Station
must be located within an area that
can be encompassed by a circle not
greater than half a mile diameter,
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For each transmitter of a Multiple
Operator Station a separate log shall
be Kkept with serial numbers starting
from 001 and increasing by ome for
each successive contact. All logs of -a
Multiple Operator Station shall be sub-
mitted by the Operator under whose
Call Sign the transmitters are working.
No two transmitters of a Multiple
Operator Station are permitted to
operate on the same band at any time.

7. Scoring:—
(a) Portable/Mobile Stations:

For contacts with Portable/Mobile
Stations outside entrant’'s Call
Area .. ... ... ... ... ... 15 points

For contacts with Portable/Mobile
Stations within entrant’s Call
Area .. ... ... ... «.. ... 10 points

For contacts with Fixed Stations
outside the entrant’s Call Area

For contacts with Fixed Stations
within the entrant’s Call Area
e et et et et aeee e o 2 Points

(b) Fixed Stations:

For contacts with Portable/Mobile
Stations outside entrant’s Call
Area v e o e 15 points

For cont';;:ts with Portable/Mobile

Stations within entrant’s Call
Area .. ... ... ... ... ... 10 points
8. The following shall constitute

Call Areas: VK1 and VK2 combined,
VK3, VK4, VK5 and VK8 combined,
VK8, VK7, VK9 and VKO.

9. All logs shall be set out under the
following headings: Date/Time (E.A.
S.T.), Band, Emission, Call Sign, RST/
No. Sent, RST/No, Received, Points
Claimed. Contacts must be listed in
numerical order.

In addition, there shall be a front
:iheet showing the following informa-

on:—

From ............ hours to ................. hours
From ... hours to ................. hours
A brief description of equipment used,
bands used and points claimed, followed
by the declaration:

“I hereby certify that I have oper-
ated in accordance with the rules and
spirit of the Contest.”

Signed..........ccoeooeeeieinen. Date...............

10. The right is reserved to disqual-
ify any entrant who, during the Con-
test, has not observed the Regulations
and the Rules of this Contest or who
has consistently departed from the
accepted code of operating ethics.

11. The decision of the Federal
Contest Committee of the Wireless In-
stitute of Australia is final and no
disputes will be entered into,

12. Certificates will be awarded to
the highest scorer in each Call Area.
Additional Certificates may be issued at
the discretion of the F.C.C.

13. Return of Logsi—

All entries must be postmarked not
later than the 8th March, 1964, and
addressed to the—

Federal Contest Committee, WI.A,,
Box 638J, G.P.O.,
Brisbane, Queensland.

RECEIVING SECTION

14, This section is open to all Short
Wave Listeners in VK Call Areas. The
Rules shall be the same as for the
Transmitting Stations. Logs shall take
the same form as for Transmitting
Stations, but will omit the serial num-
ber received.

Logs must show the Call Sign of the
Station heard, the serial number sent
by it, and the Call Sign of the Station
being worked.

Only one lot of points can be claimed
for any one contact between two sta-
tions, for example: VK2AA/P calling
VK3XX/P and exchanging numbers.
Points can be claimed only for VK-
2AA/P working VK3XX/P. Ne points
can be claimed for VK3XX/P working
t\;KtZAA/P during this particular con-

ct.

Scoring will be on the same basis
as for Transmitting Stations, It will not
be suificient to log a station calling CQ.
A station may be logged once only for
phone and once for c.w. in each band.

Awards—Certificates will be award-
5& for the highest scorer in each Call

ea,

5.5.B. CRYSTALS

Set of Five Gold-Plated

Matched Crystals

Mounted in HC6U Holders
Suitable for 455 Ke. LF's,

Price £16-10-0 per Set
+ 121% Sales Tax

Full details on request.

BRIGHT STAR RADIO

46 Eastgate St., Oakleigh,
S.E.12, Vic. Phone 57-6387
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Output Impedance .
Effective output level
Frequency response

OMNI- DIRECTIONAL DYNAMIC:

SIZE: 3" x 2-1/8" x 1"

Cable: 5 ft. of P.V.C.

Switch: on-off.

Desk Stand. Clip folds for hand use.
Colour: WHITE.

Plastic Diaphragm.

FOSTER DYNAMIC MICROPHONES
FOR HAND-DESK USE

SPECIFICATIONS:

. 50 ohms or 50K ohms
—55 db. {0 db. = (one) IV. Microbar}
N 200 to 10,000 c.p.s.

Retail Price
50K ohms

£2/10/7
+ Sales Tax 5/3

DF-2 A QUALITY PRODUCT OF EXCELLENT DESIGN

makeed by ZEPHYR PRODUCTS PTY. LTD.

4 58 HIGH STREET, GLEN [RIS, S.E.6, VICTORIA

Phones: 25-1300, 25-4556

|/ Manufacturers of Radio and Electrical Equipment and Components

Agents; D. K. Northover & Co.; Neil Muller Ltd.; Homecrafts (Tas.) P/L.; Jacoby, Mitchell & Co. P/L.; T. H. Martin P/L.

@ HERE IT IS! JUST out

"CQ’s ANTENNA ROUNDUP”

160 pages of sheer enjoyment. Forty-seven information-
packed articles. The cream of Antenna information.

Price 3576, plus 176 postage

@® FOR THE NEWCOMER!

"UNDERSTANDING
AMATEUR RADIO"

A brand new addition to the ARR.L, family of publica-
tions for the Radio Amateur. The 320 pages of this
helpful new publication contains a great amount of
“down to earth” information. A “must” for Ham
operators.

Price 28/-, plus 176 postage

@® EVERYBODY'S FAVOURITE!

“THE RADIO AMATEUR'S
HANDBOOK"

1963 Edition
The standard manual of Amateur Radio Cormmunication.

Price 5176, plus 2/6 posiage
@ THIS IS GOOD!

"AMATEUR RADIO
ANTENNA HANDBOOK"

by HARRY HOOTEN
A complete coverage of Ham Antenna Systems including
theory and practical design application, transmission
lines, impedance matching, coupling, “home-brew”
arrays, and towers. Send your order now.

Price 31’3, plus 1’9 postage

McGILL'S AUTHORISED NEWSAGENCY

Established 1860.
"The Post Office is opposite”

183-185 ELIZABETH STREET, MELBOURNE, C.1, VIC.

Phones: 60-1475-6-7
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Recent Trends in Receiver Front-End Design*
Noise Figure and Cross Modulation Characteristics of Tube and Transistor Front Ends

ARLIER “QST” articles,!. 23 have
painted a fairly comprehensive
picture of the performance to

expect of a modern high-quality com-
munications receiver. Superheterodyne
front-end performance has certainly
come a long way from the days of the
National FB-7 (a very advanced re-
ceiver for its day, indeed!), with its
two 20 metre bands 910 Kc. apart, to
the modern double-conversion crystal
controlled s.s.b. receiver.

Two recent trends in receiver design,
the band-passed front end and the
transistor front end, will be discussed
in this article. Means of minimising
some of the problems will also be
discussed.

Before proceeding, it might be well
to review the requirements for a good
communications receiver r.t. section.

SENSITIVITY

The receiver must have enough
amplification to make the weakest sig-
nals audible in the loudspeaker. Such
amplification is fairly easy to attain in
the modern superheterodyne, where
gain may be obtained at several differ-
ent frequencies, The gain can be
relatively low at any one of the fre-
quencies, so gain stability is not a
serious problem. The gain from antenna
to loudspeaker in a typical communica-
tions receiver may be as high as 10
million.

However, all this gain will not allow
the operator to copy a weak DX signal
unless the signal-to-noise ratio is
adequate. This means that the noise
contributed by antenna coupling cir-
cuits, r.f. amplifiers and mixers must
be held to a minimum,

The best way to express receiver
sensitivity is either in terms of signal-
to-noise ratio or—even better—in terms
of noise figure,

It is generally agreed that in the h.f.
spectrum (2 to 30 Mc.) a noise figure
of 8 to 7 db. is all the sensitivity that
can be used because of the masking
effects of antenna noise, provided that
a matched antenna system is used. In
our discussion we will consider this
sensitivity adequate. For a further
gmcugslzon of noise figure, see references

and 2.

CROSS-MODULATION

Unfortunately, adequate gain and
sensitivity are not the entire story in
a communications receiver. An often
neglected area of front-end design is its
performance in the presence of strong
signals out of the pass-band.

It we are listening to a_weak DX
signal with an S meter reading of, say,

* Reprinted from “QST,” June, 1D82.

1. Goodman. “How Sensitive is Your Recelver?”
“QST,"” September 1947,

2 Pappenfus, “A Discussion of Recelver Per-
formance,” “QST,” January 1955.

3. Pappenfus & Andrade, “Modifying 75A-32
and 75A-3 Recelvers,” “QS8T,” July 1858.
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E. A. ANDRADE, WODAN

¢ Building a receiver for im-
munity {o cross-modulation ecalls
for compromising on other desir-
able features, Here is a discussion
of receiver, front-end design that
the man who makes his own can’t
afford to miss,

S2 and a strong local comes on the
air, perhaps 50 Kc. removed from our
DX station’s frequency, the modulation
of the undesired signal may appear
on the weaker signal. This effect is
known as cross-modulation. In the case
of single-sideband signals, the splatter
that you have been blaming on the
other fellow’s signal could be generated
in your own receiver by its eross-
modulation.

Z=Son

NPUT 4 P

Another effect, closely related to
cross-modulation, is desensitication, or
blocking. This occurs when a strong
off-channel signal actually drives the
r.1. amplifier or a mixer into grid cur-
rent so the tube biases itself toward
cutoff. Generally, if the cross-modula-
tion capabilities of a receiver are
adequate there is no trouble from
blocking effects.

Cross-modulation performance of a
receiver is usually plotted for a fixed
level of desired signal in the passband
against various levels of undesired
signal that cause cross-modulation 10
db. below the desired signal audio
level

If you suspect that your receiver is
cross-modulating, an easy check may
be made by inserting a 20-db. pad
between the receiver and the antenna.
The desired signal is usually strong
enough so that it may still be he heard.
However, if the interfering signal is
the result of receiver cross-modulation,
it will disappear when the pad is
inserted. Fig. 1 gives the circuit and
values for a 20-db. pad. The pad
should be shielded to prevent stray
pickup, and the construction should be
such as to minimise capacitive coupling
{Jetween the input and output connec-
oIS,

THE BAND-PASSED FRONT END

A considerable simplification in the
tuning mechanism of a multiple con-
version receiver may be accomplished
by replacing all signal-frequency tuned
i.l. circuits with suitable broad-band
transformers. usually designed just to
accommodate one Ham band. The

ouTPUT

receiver band switch then selects the
proper transformer for the desired
band. The reduction in mechanical
complexity is certainly very attractive,
particularly to the home constructor.
Unfortunately, a serious penalty in
cross-modulation performance, and to a
degree sensitivity, is incurred.

Cure D in F{g. 2 shows the cross-
modulation of a typical commercial
receiver having a broad-band front
end, compared to one (Collins 75A-4)
which uses two tuned circuits at r.t,
Curve B. The curves were taken with
a § pV. desired signal, both the desired
and undesired signals being fed to the
50 ohm receiver input. For undesired
signal levels of 0.1 to 1.0 volf, the
cross-modulation occurs essentially in
the rif. amplifier tube of a tuned
receiver. In a broad-banded receiver it
usually occurs in the first or second

Fig., 1.—Circuit of 20 db. “T" pad
for insertion In coaxial line. Values
glven are for 50-ohm line, Resistors
are 3% watt composition. Si s a
toggle switch. Coax con-
nectors may be any type.

mixer, Cross-modulation of undesired
signal levels below 0.1 volt generally
occurs in the mixer stages, in a tuned
receiver, unless extremely low r.l.
amplifier gain and very high antenna-
coil gain are used. The noise figure of
the broad-band receiver was consid~
erably poorer than the 75A-4, as a
result of a compromise in antenna-coil
gain in order to minimise cross-modula-
tion as much as possible.

The poorer performance of band-pass
circuits would be most noticeable on
the three lower-frequency bands, 3.5,
7 and 14 Mc. As the signal frequency
is increased, the effective selectivity of

Suv DESIREQ SIGNAL LEVEL
CROSS MODULATION 10 DB.

H

\\\,.“ P

b
3 S
% NE X 7
& S 4
$ L \ \ |/ P
¥ 1000001 s T o
z M N \ )l ety 4
s <0 ) g
g N WAV FF B ot o g
> Pt ~{%\ J Lo
& 10,000 v LR i
3 NN N
% N2
h

o
b 1000 ! . !
o
g T
2 | !
g 100
3
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Fig. 2.--Cross-modulation characteristics of
various types of recelver front ends. The curves
show the undesired-signal Input, as a function
of {requency, required to produce cross-
modulation 10 db. below the output from

5 microvolt desired signal on 3.9 Mec.

A—Tuned r.f. amplifier using a 8388 tube.

B—Collins T5A-4.

C—Broad-band r.f. amplifier using @388.
ommercial broad-band receives.

-E—Transiator front end. . -
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the simple r.f. tuned circuits decreases.
At 30 Mc, with an operating Q of 40
in each tuned circuit, the 6-db, response
points with two tuned circuits would
be 14 Mec, apart. Thus at this fre-
quency there is very little choice be-
tween the band-pass characteristics of
the usual two-tuned-circuit r.f. ampli-
filer and mixer, or the band-passed
system,

Let’s say that in spite of the problems
outlined above, we've decided to build
that “dream receiver” with broad-band
rfi. circuits, in the interests of simpli-
fied home construction. What can we
do to minimise the problems? Cross-
modulation is caused by two factors;
lack of selectivity, and insuffcient
dynamic range in the rf. amplifier and
mixer tubes. We have sacrificed front
end selectivity for broad-band r.f.
circuits, but if we are able to find some
tubes with a very low equivalent-noise
resistance, we can use low antenna-coil
and rJf.-amplifier gain. This would
have the same effect as increasing the
dynamic range of the tubes, thereby
allowing us to handle stronger unde-
sired signal levels than previously.
While the same approach applied to a
tuned receiver would provide outstand-
ing strong-signal performance, a fairly
aﬁfptable band-pass receiver could be

t.

R.F.AMP.
6386

still realise a 6.5 db. over-all noise
figure. To accomplish similar sensitivity
with the 6BA7 as a mixer would require
an rf. stage gain of nearly 25. This
would result in severe degradation of
mixer cross-modulation performance
because of the very high levels of un-
desired signal that would appear at the
mixer grid. X

By using no more antenna-coil gain
than is necessary to provide our 6.5 db.
noise figure, we keep undesired signal
levels relatively low at the r.f. amplifier
grid. The 6386 equivalent noise resist-
ance under these operating conditions
is 750 ohms, including the effect of
first-mixer noise. An antenna-coil volt-
age gain of 5 will satisty the noise-figure
requirements.

The broad-band version of this front
end has not been breadboarded to date.
However, the tuned-version cross-
modulation is shown in Fig. 2, curve
A. A projected curve, C, based upon
the gains and known cross-modulation
levels in the tuned circuit, indicates the
performance to be expected with broad-
banding. .

A word of caution is necessary con-
verning the injection signal for the
triode mixer. To fully realise its low
noise resistance, it is quite necessary to
have a low-noise injection system as
well as a source impedance of 50 ohms

B AG.C-08v.
static bias

""waz 5 MIXER
g % 6usA % fow pise_
LEAmp.
+HoY. on mixer plate

va0v. 7o infection
sgm{fsoum

3.—Low-notse triode r.f. amplifler-mixer circuit with good cross-modualtion characteristics,

Fig.
Resistors are 34 watt composition. LICl1 is

a trap circuit tuned to the Lf. output frequency of

the mixer. See text for adjustment of interstage transformers.

Fig. 3 shows a rough schematic of
such a front end. A 6386 remote-cutoff
dual triode, with both sections in
parallel, was selected for the rf. ampli-
fier. The plate load for the 6386 is
very low, about 200 ohms. This keeps
the voltage gain between the grid and
plate less than unity, and no neutralisa-
tion of the rf .stage is necessary. Volt-
age gain to the mixer is obtained in
the broad-band coupling transformer.
A transformer voltage gain of 5, com-
bined with a tube voltage gain of 0.8,
provides an over-all r.f. stage gain of
4, which is adequate to overcome the
mixer noise.

When seiting up the transformer,
adjust primary turns and coupling for
a voltage gain of 0.8 from grid to plate
of the 6386. Then re-check the second-
ary voltage to make sure there is a gain
of 5 in the transformer.

The mixer is the triode half of a
6UB8 or one section of a 12AT7, with
cathode injection. These tubes used as
mixers have an equivalent noise resist-
ance of about 2,000 ohms, compared
with 60,000 ohms in a pentagrid mixer
such as a 6BA7. It is this low mixer
noise resistance that allows us to use
a total r.f. stage gain of only 4 and
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or less. The most troublesome noise
injection sources is generally the white
noise occuring at intermediate fre-
quency. In most cases a parallel-tuned
if. trap, inserted in the lead to the
mixer cathode, is sufficient to reduce
this noise to an acceptable level (L1C1
in Fig. 3). It a variable if. is used
following the first mixer, it may be
necessary to substiute a high-pass filter
with a cutoff frequency below the low-
est injection frequency. .

A simple way of checking source
impedance is to connect the r.f. probe of
a vtv.m. across the unloaded output
circuit of the injection oscillator. Then
try different values of resistance across

the output circuit, looking for the
oscillator voltage to drop to one-half
its unloaded value. The resistor value
that causes this to happen is equal to
the source impedance of the oscillator.

THE TRANSISTOR FRONT END

Certainly a general article on receiver
design these days should include a dis-
cussion of transistorised circuitry. Un-
fortunately, although it is fairly easy
to obtain excellent sensitivity with the
newest r.f. transistors, there is a severe
limitation on strong-signal performance.
In fact, unless a very severe reduction
in sensitivity is accepted, a transistor
front end may be expected to cross-
modulate with 20 to 30 db. less un-
desired signal than an equivalent tube
receiver. A typical transistor receiver
cross-modulation curve is shown in
curve E, Fig. 1.

Text books tell us that there is no
significant difference in the noise figure
of a given transistor in any of the three
amplifier configurations; common base,
common emitter, and common collector.
This has been lin'etty well confirmed in
practice as well as theory.

It is now possible to attain a tran-
sistor noise figure of 4 db. as high in
frequency as 200 Mc., with transistors
in the three- to five-dollar class, thus
making a 7-db. noise figure in the 3 to
30 Mc. range a relatively easy job, It
should also be possible to design some
excellent 6 and 2 metre portable equip-
ment using these types. Some tran-
sistors that will do this job are the
Philco types 2N1742, T2042, and T2028;
Texas Instrument types 2N2189 and
2N2191, and the Amperex Universal
type 2N2084.

In order to realise the best noise
figure capabilities of an r.. transistor,
careful attention must be paid to both
the recommended collector current for
minimum noise figure and the recom-
mended source impedance. The source
impedance for minimum noise figure is
generally near the value of the input
impedance of the transistor in the
common-emitter configuration, This
value does not change significantly
when the transistor is used in the other
amplifier configurations. Fig. 4 shows
how collector current and noise figure
of the Philco 2N1742 are related.

Fig. 5 is _a schematic of a_ typical
common-emitter rf, stage and mixer
stage using the 2N1742 and 2N1743.
The rf. stage available power gain is
partly a function of frequency, and
varies from 45 db. at 3 Mec. to 35 db.
at 30 Mc. A noise figure of 7 db. is
attainable if the coll tap to the tran-
sistor is set to match the input imped-
ance of the transistor. A collector
current of 3.5 mA, corresponds to the
recommended value for minimum noise
figure, and is adjusted by selecting the

A

*

Fig. 4—Typical curve of noise

2N1742 R.F.AMR
F=200Mc.

vs. collector current for a 2N1742
transistor as an r.f. amplifler, at
200 Mc.
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t

+2v
Fig. 5.—Transistor r.f. amplifier and mixer circuft., Capacitances are in gF. except as Indicated;

resistances are in ohms; rvesfstors are % watt,

[+
2N1745 7 At
Mixeror
LEAmp,
7 <2700
Tsul. ’a
8.4
7o injection Osc. iz,

See text for adjustment of antenna cofl tap.

Interstage coll centre-tapped.

Cl—S8elected for desired r.f. stage gain;
typieally 7 pF,

Rl—Approximately 12,000 ohms; adjust for $.3
mA. collector current.

proper value for R1 (approximately
12,000 ohms).

Fig. 6 is a plot of input capacitance
and input impedance vs. frequency, for
various values of collector current, for
the 2N1742. If the 2N1742 is used in
the 3-30 Mec, frequency range, neutral-
isation will probably not be necessary.
However, if it is used at er frequen-
cies than 30 Mc., it would be desirable
to add the network shown dotted in
Fig. 5, to realise the maximum power
gamn and minimum noise figure.

CROSS-MODULATION IN
TRANSISTOR RF. STAGES

As stated previously, cross-modula-
tion is a serious problem in transistor-
ised receivers. R.f. transistors have an
inherently limited dynamic range and
will cross-modulate with some 20 to

s000lJc=iMa
Tocamalls
o I 1 M i
-~ .
%)
2 T NS A
= | PASTTTY S re0y
o \ RS SRS
= 000! S Y “4,(
- TR
—lc-2Ma, R 10
= 7 AR
Qam ! \ ‘6;10} N N\ : -
ﬁ lc-sm,\\\ e PN \
< s
B N \6 AN AN
amn o = | \u
2 Ny
10 0 30 0 1 100 " 200 300

FREQUENCY IN MEGACYCLES
. 8.—Typlical uivalent parallel {nput re-
P d pacit 2N1742

sist, an P with Vce
—10 vyolts, for selected wvalues of
collector current, output short.circuited

30 db. less signal than a tube stage.
Although to date no one has come up
with a good answer to the problem,
there are a few design tricks that help
to minimise it.

The most simple device to minimise
cross-modulation would be a 20-db.
attenuator with a switch to connect it
between the antenna and the receiver
input stage when a strong off-channel

1 is cross-modulating. Perhaps this
sounds a bit agricultural, but it works,
provided the desired signal is strong
enough to overcome the 20-db. loss.
Admttedly, this ruins the noise figure
of the receiver, but there’s not much
point in having a 6 or 7 db. nofse figure
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R2—Approximately 18,000 ochms; adjust for 1.0
mA. collector current.

when a strong local is wiping out the
whole band.

A more exotic way of improving the
rf.-stage cross-modulation would be to
improve the rf. selectivity by using
two or even three tuned circuits ahead
of the r.f. transistor. Noise figure would
suffer to a degree, but this is a com-
promise that the receiver designer is
frequently required to make, even in
a tube receiver.

Another means of improving the
cross-modulation is to introduce de-
generation in the emitter lead of a
common-emitter r.f. stage. Caution
must be exercised to assure that no
more than 3 or 4 db. of degeneration
is used, or the noise figure will deter-
iorate excessively. Other negative feed-
back schemes have been considered,
but stability becomes a problem if any
great amount of rf, feedback is used.

TRANSISTOR MIXERS

A transistor used as a mixer will
generally provide about 3 db. less gain
than the same transistor operated as
an r.f. amplifier. This is considerably
different from tubes, where the conver-
sion gain is approximately 25 per cent.
of the tube’s gain as an amplifier. Rf.
gain in transistor front ends must be
held to the minimum consistent with
the desired noise figure, just as in a
tube r.f. section; otherwise, mixer
cross-modulation will become excessive,

A 10 to 12 db., mixer noise figure
is fairly common for transistor mixers
such as Philco 2N1743. In order to
realise this noise figure, careful atten-
tion must be paid the recommended
collector current and oscillator injec-
tion power requirements for the

w|——w~—ﬁvu
o 2N1743 MIXER
N /| F=300c.T0 45 mic.
= / Yer ==10V, Ic=1Ma,
§16 /
5
8

“

05 (X] 1.5 2.0 2.5 30 as
IMJECTION POWER I¥ MILLIWATTS

Fig. 7.~Gain wva. oscillator injection power,

2N1743 as a mixer with Vce equals =10 wvolta,

Ic equals 1 mA. This curve applies over the
frequency range 43-200 Mc.

particular transistor being used. Fig. 7
shows the effect of collector current

on noise figure, and Fig. 8 shows
oscillator injection power vs. mixer
gain.

The formula for computing the effect
of mixer noise figure on r.. stage noise
figure is

Noise figure (power ratio) Fab =

Fa +—Fb;1

where Fab is the total noise figure, Fa
is the noise figure of the r.f, amplfﬂer,
and Fb is the noise figure of the mixer.
These are expressed as power ratios.
To get the noise figure in db. take
10 es the logw of the power ratio.
A is the power-gain ratio of the r.f.
stage including all coupling losses
between stages. A numerical example
is given below:

Fa = 4 db.; power ratio = 2.5

Fb = 10 db.; power ratio = 10

A = 10 db.; power ratio = 10

Therefore, Fab = 25 + lﬁﬁl

= 25 -i-l%: 34

10 X logwe of 34 = 53
Fab = 5.3 db.

The noise figure (5.3 db.) is now
referenced from the base of the r.f.
amplifier transistor. Antenna-coupling
circuit losses must also be considered
in determining the over-all noise figure
of the receiver. Although it is possible

20
20

8] ——— 2N1743 MIXER
F =200 Mc. TO 45 Mc,
) Yce=-12 V.
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Fig. 8.—Noise figure vs. collector current,
2N1743 as a mixer, 45 to 200 Mc.

to compute the over-all noise figure
including the antenna-coil tuned-
circuit losses, it becomes somewhat
involved because three variables affect
it. These are the losses inherent in
the tuned circuit (Q), losses due to
mismatching, and the effect on tran-
sistor noise ﬁgure with change in source
impedance. The computation of this is
somewhat beyond the scope of this
article. However, a good approxima-
tion may be made by setting the tran-
sistor tap on the input coil to match
the input impedance of the transistor,
measuring noise figure, and then mov-
ing the tap as close to the ground end
of the coil as you can get, while still
maintaining a 7 db. noise figure. This
will keep signal levels to the r.f. stages
as low as possible, thereby minimising
cross-modulation.

Needless to say, it is very desirable
to use as high a tuned-circuit coll Q

(Continued on Page 11)
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BINDERS

r "Amateur Radio”

1 % Solid Cover bound in black
i Fabrex with wire attachment
for easy filing of copies,

Price 1976 each

Postage extra. Vie. 2/-, Interstate 3/-

{
oo
{

®
Polar Diagram Graph Paper

-1 for Radiation Patterns
i Price 1/~ sheet. Size: 12" diameter.
42/8 pad of 50 sheets.

1 NORMAN BROS. L
60 ELIZABETH STREET,
MELBOURNE, C.l, VIC.

CHOOSE THE BEST—IT. COSTS NO MORE

RESIN CORE SOLDERS

for rellable connections

B

0. T. LEMPRIERE & CO. LUMITED. Mond Office: 27-47 Rowden Strest, Alazandria, KS.W.
and i Malbssrns o Bcishons « Adeloide ¢ Porth

DURALUMIN, ALUMINIUM ALLOY TUBING

IDEAL FOR BEAM AERIALS AND TV.

% LIGHT % STRONG % NON-CORROSIVE
STOCKS NOW AVAILABLE FOR IMMEDIATE DELIVERY

ALL DIAMETERS-}" TO 3"

Price List on Request
STOCKISTS OF SHEETS—ALIL SIZES AND GAUGES

GUNNERSEN AI.I.EN METALS PTY. LTD.

SALMON STREET, HANSON ROAD,
PORT MELBOURNE, VIC, WINGFIELD, S.A.

Phone: 64-3351 (10 lines) Phone: 45-6021 (4 lines)
Telegrams: “Metals,” Melb. Telegrams: “Metals,” Adel.

LOW DRIFT
CRYSTALS

AMATEUR
BANDS

ACCURACY 0.02% OF
STATED FREQUENCY

3.5 and 7 Mc
Unmounted, £2/10/0
Mounted, £3/0/0

12.5 and 14 Mec.
Fundamental Crystals,

“"Low Drift,”
Mounted only, £5.

THESE PRICES DO NOT
INCLUDE SALES TAX.

Spot Frequency Crystals
Prices on Application,

Regrinds ... ... .. £1/10/0

MAXWELL HOWDEN

15 CLAREMONT CRES,
CANTERBURY, E.7,
VICTORIA

P P

W.LA. N.S.W. DIVISION
15th Annual Convention

A FIELD DAY

will be held at
VK2WI
Quarry Road, Dural
on

SUNDAY, 26th JAN., 1964

Transmitter Hunts, Moblle Efficiency
Test, Disposals, Competitions, QSL Bur-
eau and Demonstrations.
Registration 10/-

XYL and Harmonics Free
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FREQUENCY MARKER WITH 50 Kc. INTERVALS

OME of the luckier Amateurs have
equipment with 100 Ke. calibrators
built in and for them band-edge spot-
ting is no problem, except where again
is 7150, 14350 or 21450 kc.?

In looking up some information re-
cently on frequency sub-dividers, multi-
vibrators, I struck an old “QST" article
describing a crystal oscillator locked 50
ke. multi~-vibrator, and one evening de-
cided to put it together in a hurry and
see how it worked. Well, it works
beautifully with a 400 or 500 kec. crys-
tal, which are not so elusive as the
100 ke. rocks, nor so expensive, and
because of the square wave output
nature of the multi-vibrator, there is
plenty of signal down to 10 metres!

SAUS

Only two tubes are required, a pen-
thode as Pierce crystal oscillator with
provisions to adjust the crystal fre-
quency up or down a bit and zero beat
it against a frequency standard, and a
triode-pentode with a 50K potentio-
meter to adjust the multi-vibrator fre-
quency and make it lock in with the
correct crystal submultiple (don’t know
a better word!).

Power consumption is very small, so
could be taken from the existing re-
ceiver, Because of the simplicity of the
circuit, no construction details or pic-
tures are given. 400 or 500 ke. crystals
can be procured from advertisers in

“A R
—Arie Bles, VK2AVA.

us
25 Output

I-I.T.6150+

teur-—from £3 e

BRIGHT STAR CRYSTALS

FOR ACCURACY, STABILITY, ACTIVITY
AND OUTPUT
Our Crystals cover all types and frequencies in
common use and include overtone, plated and
vacuum mounted. Holders include the following:
DC11, FT243, HC-6U, CRA, B7G, Octal, HC-18U.
THE FOLLOWING FISHING-BOAT FREQUEN-
CIES ARE AVAILABLE IN FT243 HOLDERS:—
6280, 4095, 4535, 2760, 2524 Ke.

5.500 Ko. T.V. Sweep Generator Crystals, £3/12/6.
100 Kc. and 1000 Kc. Frequency Standard,
£8/10/0 plus 1249, Sales Tax.
Immediate delivery on all above types.
AUDIO AND ULTRASONIC CRYSTALS--Prices on application.

455 Ko. Filter Crystals, vacuum mounted, £6/10/0 each plus 1239 Sales Tax.
ALSO AMATEUR TYPE CRYSTALS-—35 AND 7 Mec. BAND.
Commercial—0.02% £3/12/6, 0.019;, £3/15/6. plus 121% Sales Tax.
Ama , plus 1249, Sales Tax.

Regrinds £1/10/-,

CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE.
We would be happy to advise and quote you.

New Zealand Representatives: Messrs. Carrel & Carrel, Box 2102, Auckland.
Contractors to Federal and State Government Departments.

BRIGHT STAR RADIO
46 Eastgate Street, Oakleigh, S.E.12, Vic.

With the co-operation of our overseas associates our crystal
manufacturing methods are the latest.

Phone: 57-6387

Amateur Radio, January, 1964

RECEIVER FRONT-END DESIGN

(Continued from Page 19)

as possible in order to maintain the
maximum r.f. selectivity for best cross-
modulation performance.

AUTOMATIC GAIN CONTROL

The choice of an a.g.c. system in
transistorised r.f. sections may have a
considerable effect on cross-modulation
characteristics of the receiver. In
general, “forward” a.g.c,, which reduces
transistor stage gain by lowering the
emitter to collector voltage, will pro-
vide better cross-modulation perform-~
ance than the conventional “reverse”
a.g.c.,, which controls gain by varying
the base bias to reduce collector current
in a manner similar to the bias control
used with remote-cut-off pentodes.

Even befter results can be obtained
with a.gc. systems where the control-
led element is separate from the tran-
sistor stage. An example of this would
be some form of a bridge or “T” net-
work using a voltage variable capacitor,
controlled by a.g.c. voltage.

CONCLUSION

As our technology expands, new tools
for accomplishing our radio commun-
ication jobs are evolved. They are not
always a direct advance in the state of
the art, but must be considered care-
fully in the light of existing require-
ments.

In the case of the broad-band
circuits discussed in this article, we
have a definite step backward in cross-
modulation and blocking capability.
Modifying circumstances such as the
need for light weight, portability, low
power drain, low cost, or mechanical
simplification may be worth the sac-
rifice in performance that accompanies
the use of these design techniques, @

— b 4 e

GELOSO TRANSMITTER

(Continued from Page 3)

prodding and wriggling the net switch
can be dismantled and the extra wafer
installed without removing any wires.

This new wafer is wired in such a
way that the bleed resistor circuit is
made in the am. and c.w. positions,
but is opened on net. .

The mounting of the relay is a matter
of individual choice, but I found that
by bending the vertical shield between
the v.f.o. and final amplifier sections
over at an angle of 45° a small shelf
was made on which the relay could be
mounted in a position where all wires
would reach without being cut or
extended. Power for the relay will, of
course, depend on the type. Mine is
an industrial type with 230v. coil which
is triggered by an extremely small single
pole relay with a very high resistance
coil operated from the in-built bias
supply.

At first sight it may appear necessary
to replace the 33 ohm resistor with a
heavier one, but mine has been oper-
ating for nearly a year now without
ill effect.

There is nothing very complex about
these modifications. They do, however,
make what is already a very efficient
transmitter even more convenient to
operate. [ ]
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VP4, OA4, BV, IM7, 7G1, FP, AC5, MP4, ZC6, TY2

Sub Editor: ALAN SHAWSMITH, VK4SS
35 Whynot Street, West End, Brisbane, Qld.
ADDRESS CORRESPONDENCE FOR THIS PAGE DIRECT TO THE SUB EDITOR

(Phone 4-6526, 7 a.m.-4 p.m.)

At the time of writing this, the “CQ"” Con-
test has just run its course. The 21 Mc. band
was alive from before dawn, until after dark.
All continents except South Africa were heard.
A few minutes after QRT time, the band had
lapgsed to its almost silent self proving that
it i8 lack of activity, not conditions entirely,
that cause the higher frequency bands to seem
so lifeless.

NOTES ANW NEWS

VSSHAA, VQ4IN/VSSH {8 active at the
moment. This is the Kurla Muria Expedition
in which Gus W4BPD and one or two others
are figuring, making it a twenty-four hour
affalr. Gus’ next stop is scheduled to be
Sikkim, AC3PT, early in December, 8o he
may possibly be QRT from this spot also by
the time this reaches your mail box. (Man,
how that fellow gets around.)

HZ2AMS is also creating pile-ups at the
moment. Having a little s.s.b. trouble but is
usually on 14010 around midnight for the c.w.
men. Rather a slow op. QSL via R.S.G.B.

TT8, Tchad Republic, is scheduled to come
on the air in December and continue through
January. After this it will be TY, TJ8, etc.

PI-COUPLERS

WILLIS MEDIUM POWER TYPE

For use up to 600 watts p.e.p. Match plate
loads of 2,000 to 3,500 ohms (Z) and higher
into coaxial cable. Operating Q increases
on higher frequencies to increase harmonic
suppression, enabling practical values of
tuning capacity to be used on 10 and 15
metres and allowing for wiring inductance
(L). Incorporates additional switch section
for shunting additional capacity (C) if
required, or switching other circuits, Switch
rated for 10 amps. at 3,000 volts with
contact resistance (R) of 0.8 milll-ohms.

Price: £3/19/6 (ine. S.T.)
WILLIS PI-COUPLER CHOKE

To suit above Pi-Coupler. No resonances
within Amateur bands if spaced diameter
or more from metal panels. Stands 6 inches
high on 1 inch diam. ceramic former. Base
mounting bracket included.

Price: 25/- (inc. S.T.)

GELOSO PI-COUPLERS
Ty e 4/111 for use with parallel tubes
'lype 6146s, 807s, etc.
e 4/112 for use with single ended tubes
type 6146, 807, etc.

Both Types, Price: 39/6 (inc. S.T.)

WILLIAM WILLIS

& CO. PTY. LTD.

428 ELIZABETH ST., MELB’'NE
. Phone 34-6539
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Op. will be 5N2RSB, who is famillar to many
already.

VP8GQ will QRT early in January. So
yvou'd better keep an ear on the low end of
14 Mc. if you still want a QSO. He works 80
and 40 mx as well. QSL via R.S.G.B.

ZD3A reports that he is the only licensed
Ham in_ Gambia. So that makes ZD3AL a
pirate, The latter is quite active.

XZ2KN in Burma is on 20 mx c.w. at odd
frequencles. Try after 7 p.m. E.AS!

R7ZD is on 21150 a.m. round 1700z, (This
e no good for VK.)

W4 GL/KG8, Marcus Is.,, on 21 s.8.b. around
0000z and 7G1IX reported on 14002 at 2000z.

Mauritius.—VQS8AI has been reported on 14
Mc. c.w. around 0400z.

Central African Republic.—TL8SW was wkd.
on 14 and 21 Mc. c.w. QSL via BP302, Ban-
gui, C.AR.

Turkey, TA. KV4DE, Howard, will be leav-
ing in a few weeks for Turkey, where he has
a job as a school teacher., He plans to take
along his DX 100B, SB-10 and Drake 2-B
and hopes to be able to operate.

New Hebrides, YJ1.—Rumour has it that Don
HLSKH will DX-pedite to this rare one in
December and January.

Christmas Island.—The Hammarlund- gear
will remain on Christmas Is. and will be used
at VKSMB, who is supposed to have a better
location than VKSDR. W2GHK will handle
the QSLs for both VKSDR and VKSMB, to the
Hammarlund Box 7388. Other stations reported
active on the island are VKIND, 14105 ke,
8.8.b.; VKOMB, high end of 14 Mc. s.s.b.; and
the club statlon, VK9XI.

Malaysia.—VS4FS is active on 14071 kec., xtal
controlled, running 15w. Rumour has it that
Gus may be in this area after the first of the
year, Also VS4IH is active on 14 Mc. c.w.

Oman,—VS90C has been reported on 14125
ke. around 1800-2000 G.M.T.

Gibraltar.—ZB2A {8 reactivated on 21034 kc.,
heard at 1500z,

Amsterdam Island.—FBSZZ
Try 21040 at 1700 G.M.T.

Crozet Island, FBSWW. A crew will attempt
to set up a permanent station on this island
early January 1864. Probably QRP c.w. and
am. only. QSLs handled by SR8SBC.

(By courtesy Florida DXer, John K4IIF.)

San Felix, CE0XA. DX-pedition is planned
to this spot if W money and necessary trans-
portation can be arranged.

W6TI Bulletins—new sked—Sundays 0500,
1600 and 2100z on 14002 kc. Starting Nov. 0500z
will be dropped and bulletins will be beamed
to Australla on 7035 Kc. at 0730z,

CE0AD is on 7025-050 around 0000-0200z, c.w.
and am.,

A.—K4UTE ‘will leave Jan. 1 for a Peace
Corps tour of two years in Afghanistan. He
hopes to work from there and neighbouring
countries.

Attention, 1.8 Mc. fans! VP8GQ is active on
1801. JAs get 1.8 Mc. privileges early this year.
WAWQQ/VPS will be QRX up there also.

Falklands,—VPSHJ will be on s.8.b. soon, if
all goes as planned.

SD7 is the new call for new ZS7 o)

Manchuria has been deleted from the A.R.R L.
Countries List.

VRBAC.—We regret that Floyd McCoy has
joined the “Silent Keys"”,

(By courtesy of N.C. DXer, Editor WASTGY.)

Marion Is.—ZS2NI has recently been heard
on 7005 kc. at 0500 G.M.T.; also 14058 kc. at
1115 G.M.T. Fridays and Saturdays.

Baker Island.—W4VTL/KB6 operates on
21413 kc. daily around 2200 and 0100 G.M.T.

Togo.—VE3BSB/5V4 is reported to be in
operation from Nov. for about four months.

Republic of Guinea.—7G1YX has been re-
ported active on 14002 kc. at 2000z.

South Orkney Islands.—After a memorable
reign with a strong signal and activity on all

is on nightly.

* bands, 160-10 mx., VP8GQ will close down in

about six weeks time, then will be QRT for
abou¢ three weeks and will re-appear from the
Falklands.

VR1B has been heard from the Pacific area,
also FK8AU from New Caledonia can be heard
around 14120 kec. on s.s8.b.

Gus W4BPD says he will participate in ne
VK activity; so that’s that, except that Gus
does change his plans,

VPO, Anguilla.—Unofficial rumour has it that
activity by W2s and VP8 could take place at
any time from now.

Senegal. —8WSAC 1is active every week-end
2100-2200 G.M.T.

WASBIVM requests VK contacts on 1980 kec.
c.w. from .1200 G.M.T. on Saturdays until the
end of March 1964. He is8 using 200w. and
Marconi antenna on that freq. (BERS195, Eric.)

VQ4CH, Geo. Watson, is migrating to Sydney
and should reach Melbourne during Dec., by
the ship ‘Canberra”. Welcome to OM.
(BERS195).

Ken VKS3TL reports reaching DXCC during
the past month. (Who said conditions were
bad, hi! Nice work, Ken.—Al)

John VKSKO comes to light with probably
the most informative info. for the month, on
conditions, etc. Reports to hand show that
John is heard regularly on 160 and 80 mx
overseas. Argument can always be waged on
such things as Utoplan QTHs, but VK5 dees
;eem u&(‘: be very favourable to Europe on the
. pa

ACTIVITIES

Ken VK3TL, who always gets more than a

good share each month, comes to light with
the following good ones wkd., 20 mx phone,
mostly s.8.b.: AP5DC, CEIFX, COSBO, CT1EY,
CX2CO, EP2AU, ETWK, FSRY/FC, FGTXT,
JTIKAA, JTICA, PJ2AA, PZ1AX, PZICE, ST-
2AR, SVOWT (Crete), VEsBG/SU, TGDMP,
TLORC, TT8AJ, UHSAY, VP6WR, VPICC, VP~
INS, VPSBY, VQ4RF VSSHAA (Kurla Muria),
YO3ZA, YVOAA (Aves Is), ZP5CP, ZPSOG,
5B4CZ, BO1WF, 9A1A1J, SNIMM. Al mode: CR-
TFN, ELOB/MM, EMBQ, E
8Z (New Amsterdam),
LU3ZIL (Antarctica), MP4BEE, PJ3CK, VP-
2AV (Antigua), VP6RG, VP8GQ, VQﬂN/VSDH
VQ4IQ, ZP5CF, YS!0, 5R8AI, YA1IBW. Some
QSLs red. were PJ3AO, VQSAI, GB2SM, OH-
2EW/OHO_(Ahland Is.), VP5DB, PJSMF (Sint
Martin), FGTXT, MP4QBF.

Don L2022 reports he is on 272 heard and
finding new ones not too plentiful. He lists,
14 Mc. c.w.: HM1AP, ZK1AR, 5B40S, SP6OM,
APSHQ, UWOFK, 5A3TX, APS5AR, UMSKAA,
FBS8ZZ, ZL5AA, UF6FN, VR2EH. 14 ss8.b.: VK-
SDR Xmas Is., G2PU, PZ1AX, FK8AU, JTICA,
PJ2AA, VKOVK, HK3LX, XWSAL, BVIUSG.
7 Mec. c.w.: UAOKCU, KxeBU HASKAG, YU-
6FE, YU3BC, YO4CI, DJSGB, FUSAG. 21 M.
cw.: JAIVL, YAIA, VSIFZ, F8IH, UD6DU,
UASEU. 1.8 Mc.: VK5KO.

Dave VK3QV has given up the struggle on
28 Mc. for the time being and dropped down
to 21 Mc. where he wkd. on am, F3FZ, VK-
9SM and all G areas as well as Js and Ws.
On c.w. he wkd. F2MA, G6RJ, KR6ML, DJ4SG,
OKIAFC, ON5ZO, SPSRF, SM5KV. Also hrd.
were G2JB, DJ2AA, DJ&MI, MP4Q, ON4CK,
SMS5BPJ, SPILA, VSILG, OH5SM, OE2WDI,
SPTHX, HS1S, KR6BF and many others, (This
list shows that the band does open, which was
proved in the “CQ" test when all continents
were workable. The Europeans mostly at dusk.

Eric BERS195.—Best loggings, heard 160 mx:
VKSKO, ZL30X, VK3ABT. 80 mx.: W4KFC,
W6RW, Js. 40 mx: F2CB/FC, KR|
VQ4IN/VSSH (Kurla Muria), Vi

VSSHAA, ZBI1BX, 4X4SW, YO4WR, JASCOM
/MM, 20 mx: CNSFW, FUSAG CozBB. FB-
8YY, HK3AH, HK5TD, HPIIE, HMIAS KX6AJ,
FBSZZ, VPDFK VKSHA,

HG, VQ2W, VRIN, 9M2i='r kv
SKAB, VK4WV (Wﬂls 1s.).

Peter Drew has sent in an enormous list of
stations heard on all bands from 15 to 80
metres using all modes. There are over 500
stations listed and unfortunately space limita-
tions do not permit printing same. The num-
ber of stations heard over a period of one
month shows that the DX is certainly being
heard in Western Australia.

THANKS
Thanks to HBSBX for this s.8.b. snippet
1st voice: “Your signals are drifting badly d
2nd voice: “No. I am following you.”
3rd voice: “You are both moving in opposite
directions. My receiver must be haywire.,”
My thanks again to all those, who in 1963,
took the time to write and help the column
along.
prosperous 1964 and DX to one and all.
73. Al, VK4SS,
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The DX has arrived on 6 metres and each
State is working its share. Many new calls
are appearing and some old ones are being
used again. All States (VKI1, 2, 3, 4, 5, 6, 7,
8, 9) are represented, so with just a fair share
of luck and good conditions there should be
an increase in the 30 Mc. W.A.S. certificate
awards.

VKOZBV has been down south into VK3 on
20th Nov. A signal on 50.75 which could be
8ZCX has been heard a number of occasions
in VK3 but no identification on the carrier.

JAs have been heard on at least three days
during November in 3. VKB3ZER scored
JA2AYM on 24th. I was copying the JA but
could  not positively identify him at the same
Bon worked him at 1400. Others heard JAs
as early as 0630 same day.

Northern VK4s have also been amongst the
JAs in recent weeks.

The band has been open from ZL to VK
since 23rd. First in VK3 on 27th with ZL3
and almost daily until end of the month.

Numerous odd signals from VK5 and VK7
heard in VK3 during openings, but nothing
worked to date. Nothing heard from VK6
direction to the end of November.

The early closure of the notes leaves the
page & little bare for this month. 73, 3ZGP.

QUEENSLAND

The v.h.f. meeting was held on Friday, 15th
Nov., with about a dozen members present.
At the meeting was the latest arrival on six
metres—Roy 4ZRM, who puts out a fine signal
from Annerley. Also on the air is Ron 4ZRJ
who has recently returned from VKS. His
operating frequency is 50.45 Mc. and is using
13w. to a 5763 and quarter wave length of
hook-up wire. By the time you read this, he
will have a 2 element beam in operation.

At the time of writing these notes, Malcolm
4ZEL and Allan 4ZAW are mobile somewhere
in VK3, George 4ZLG is mobile and will be
going to VK3 at the end of November.

The summer DX is coming good with VKs
, 2, 3, 58 and 7 being worked and a VK6
has been heard also.

Victor 4ZBT gave a lecture on Satellites to

the monthly meeting of W.I.A., Several of
the Brisbane boys are interested and will
endeavour to track the satellite. 73, 4ZDF.

WESTERN AUSTRALIA

Here in W.A. the coming" of the summer
months has meant a considerable rise in v.h.f.
activity and as well as hearing a number of
seldom-heard call signs on the air, a number
of V.hf. Group projects are also under way.

The 50 Mc. beacon tx which has been in
operation at Cocos Is. for some time is being
returned to Perth for an overhaul and it is
planned to send it to Christmas Island where
it will be operated by members of the Christ-
mas Island Radio Club.

By the time that these notes are in print
the new VK6VF beacon should be on the air
and the details of operation are: Freq., 60.002
or 52,002 Mc. (depending on when the 60-52
Me. band is lost); operation, virtually 24 hours
a day; identification, call sign VK6VF keyed
by using frequency shift keying (85¢ c.p.s.
deviation); power, about 40 watts.

It is unfortunate that the new beacon was
not ready for use sooner, but a considerable
amount of work is entailed in buijlding a beacon
which is to run continuously. The old beacon,
incidentally ran for a total of about 20,000
hours, using the original output valve (an 807).

A number of 70 Mc. £m. mgbile transceivers
have been purchased by the Institute for use
in conjunction with the W.I.C.E.N. organisa-
tion in this State and these units are being
modified for use on the 50 Mec. band, Small
quantities of 70 Mc. a.m. mobile transceivers
are also starting to become available, but it
hasn't been decided how these will be used
as yet. There is a chance that these units could
be converted to f.m. operation with surpris-
ln%lly little work and if this is the case they
will be used to expand the 50 Mec. fun. net.

The only other news of interstate interest
is that Trevor 6ZDZ will be operating port-
able in Adelaide during the University vacation
and no doubt those in VKS-land will know
that he is around by this time. 73, 8ZDB.
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NEW SOUTH WALES

During 1963 the VK2 Group showed a marked
improvement on previous years, Attendances
at the meetings were quite good. I feel sure
that if more of our Group would come along
they would enjoy what is offered and would
certainly come again. Our thanks go to FPhil
2ZP1 and Tim 2ZTM for their continued sup-
port, and their patience in imparting knowl-
edge which i3 a great inspiration to s.w.l's.
We are indeed fortunate in having two such
stalwarts who are always there to help us
on our way.

Our October meeting was a great success.
Phil 2ZPI gave an interesting talk on how to
construct an all-band antenna and explained
a three-transistor converter for 3.5, 7 and 14
Mc. If any. s.w.lL. would like a copy of the
above converter circuit, just drop me a line,
plus a stamp and its yours,

Our Secretary still has a few coples of the
AR7 manual on hand and members can pur-
chase same for 10/6 plus postage. Write to Tom
Harding, 33 Waratah St., Berowa, N.S.W,.

We offer our congratulations to Ross 1.2233/
VK4 and to L2023 for their respective wins in
the last N.F.D. Contest; good work lads.

Sid 1.2258 has his AMR300 going on all bands
except 80 mx at the moment. He sends word
of logging OA, G and F2, which is not bad
going on any rx. Sid intends having a go for
his. ticket and we wish him well.

Ross 1.2233/VK4, who lives in the Rockhamp-
ton area, sends news of the prospects of a new
rx, a GRS9. He intends to use his 163T for
portable work and the other for his fixed
station receiver.

Chas. 12211 reports that his 50 Me. converter
is not working, but Vince VK2VC has the
matter under control.

Thought for the month: Use the right tool
for the right job, 73, Chas. L2211,

DX LADDER

Countries  Zns, S.s8.b. w
Cont, Hrd. Conf. Conft, Hrd, Stat.

E. Trebilcock 282 289 40 — — 50
D. Grantley 13 272 38 20 104 35
A. Westcott 93 159 31 9 107 1

M. Hilllard 83 235 33 20 165 12
M. Cox 80 229 29 39 150 18
P. Drew 66 199 27 290 131 14
C. Aberneathy 58 96 30 —_ —_ —_
N. Harrison 44 119 29 4 20 35
I, Thomas 42 139 20 16 97 14
G. Earl 38 131 22 20 104 3

Wireless Institute of Australia
Victorian Division

A.O.CP. CLASS

commences
MONDAY, 10th FEB., 1964

Theory is held on Monday
evenings, and Morse and Reg-
ulations on Thursday evenings
from 8 to 10 p.m,

Persons desirous of being en-
rolled should communicate with—
Secreta W.LA., Victorian Div-
ision, P.O. Box 36, East Melbourne
(Phone: 41-3535, 10 a.m.
pm.), or the Class Manager on
either of the above evenings.

L)

TYPE F1 EMISSION

Postmaster-General’s Department

Treasury Place,
Melbourne, C.2, Vic.
13th Nov., 1963

Federal Secretary,
Wireless Institute of Aust,
Box 2611W, Melbourne.

Dear Sir,

Further to our letter dated 26th
July, 1963, in connection with type
Fl emission in the Amateur Ser-
vice (your letter of the 8th Septerm-
ber refers), arrangements have
now been made with effect forth-
with to include type F1 emission,
employing a maximum frequency
shift of 850 c.p.s., in the types of
emission permitted for use by the
Amateur Service within all auth-
orised frequency bands. The use
of type F1 emission shall be con-
fined to radio-teletype (R.T.T.Y.)
systems employing a teleprinter
type equipment using perforated
tape or direct keyboard transmis-
sion and a printing mechanism for
reception. The use of hand-speed
Morse utilising type Fl1 emission is
prohibited. R.T.T.Y. transmissions
shall employ a five-unit code in
accordance with International Al-
phabet No. 2.

For purposes of station identifica-
tion in accordance with paragraphs
132 and 133 of the “Handbook for
Operators of Radio Stations in the
Amgteur Service,” July, 1963, which
read—

“132. The operator of an Amateur
Station shall transmit the
call sign of the station being
worked and the call sign
allotted to the station that he
is operating at the beginning
and end of each session, and
at least once in every five
minutes during the session.

133. Call signs must, in all cases,
be signalled in full and in
such a manner as to leave
no doubt as to their identity,
and must include the nation-
ality prefix letters ‘VK',”

an Amateur Station licensee em-
ploying type Fl emission shall
transmit call signs either by means
of hand-speed Morse (type Al) or
radio telephony (types A3 or F3)
signals.

It is not proposed that the De-
partment inform each Amateur Sta-
tion licensee of the new condition
at this stage, but it would be appre-
ciated if you would be good enough
to arrange for appropriate public-
ity through the Institute’s Division-
al Broadcasts and Magazine “Amat-
eur Radio,” please.

Yours faithfully,

(Sgd.) L. F. Pearson,
for Director-General.
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FEDERAL

FEDERAL CONSTITUTION ALTERATION

Federal Executive, on behalf of the Federal
Council of the Wireless Institute of Australia,
hereby gives notice that it is intended to alter
the Federal Constitution of the Wireless Insti-
tute of Australia 1947 as followsiw

(a) Delete Clause 21 and substitute—

«21, The Headquarters Division shall call
for nominations annually from (its
members for appointment to the
Federal Executive, such nominations
to be received not less than 60.days
prior to the conclusion of the fiscal
year. The nominations which shall
include the names of any retiring
members of Federal Executive will~
ing to re-nominate shall be submitted
by the Headquarters Division to
Federal Council for the appointment
by preferential vote of seven mem-
bers, two at least of whom shall be
retiring members.”

(b) Insert new Clause 2la—

“2la. The new Federal Executive shall
take office at the conclusion of the
Federal Convention which they shall
attend, or where a Federal Conven-
tion is not held, within one month
of the conclusion of the fiscal year.
The Federal Executive shall deter-
mine its own offices in such manner
as considered necessary.” -

(¢) Delete Clause 24 and substitute—

*24, The appointment of Federal Execu-
tive which shall be finalised by the
Headquarters Division not less than
14 days prior to the conclusion of
the fiscal year shall be notified in
writing to Federal Council prior
to the conclusion of the fiscal year.
The Federal Executive shall notify
Federal Council in writing of the
offices and appointees thereto within
28 days of the commencement of the
new fiscal year or the Federal Con-
vention whichever is the sooner.”

Any member of the Institute not in agree-
ment with the proposed alterations should
notify his disapproval and the reasons to the
Federal Secretary within 14 days of the pub-
lication of this proposal.

— e 4 m——

FEDERAL QSL BUREAU

The new address for the W2-K2 QSL Bureau
is North Jersey DX Association, P.O. Box 303,
Bradley Beach, N.J., US.A.

Graham VK2AGH will handle any cards for
VK4HG and VK4WV who were at Willis Island
and also for VK4JQ who is presently at Willis.

Albert Zander, VK3PG, who was active on
the h.f., v.h.f. and u.h.f. bands for many years
until 1960, has decided to make a comeback.

Bert has acquired some very fine gear and

shpuld soon be heard on s.s.b. and later on
c.w. Gear consists of HT transmitter, SX
receiver and a TA33 Jnr. mounted on a fine
tower.

Bruno Bossert, HB9QO, was due to arrive
in Australia on 28th November and after a
stay of about six weeks in Sydney will come
on to Melbourne where he will be employed
by Landls and Gyr for about two years. Bruno
hopes to become active under a VK call sign.
Writer had the good fortune to meet Bruno
at his home at Nottwil just outside Lucerne.

Repairs to Receivers, Transmitters;
Construction and Testing; T.V. Align-
ment; Low Noise Xtal Conv., any fre-
quency, £18/10/0 plus tax.
ECCLESTON ELECTRONICS
146a Cotham Road, Kew, Vic. WY 3777.

Preliminary details of the 1964 A.R.R.L.
International DX Contest have been received.
The dates are: Phone, Feb. 8/ and March
14/15; C.w., Feb., 22/23 and March 28/29. The
rules are unchanged from 1963.

—Ray Jones, VK3RJ, Manager.

—y § g m—

NEW SOUTH WALES

HUNTER BRANCH

The December meeting of the Branch took
the form of a combined Christmas meeting
and welcome back to Lionel 2CS, A large
gathering of 45 members, visitors and asso-
ciates, including quite a number of ladles,
watched with great interest as the guest of
honour, Lionel, showed and commentated on
a number of very interesting projected trans-
parencies illustrating his world tour. All this,
together with the pleasant chat after the meet-
ing, made for a most enjoyable evening and
all who attended agreed.

Amateur activity in Cessnock is at a peak
at present with the formation of a new
Radio Club under the patronage of Chris 2PZ.
This club, which has the call sign 2AXC, is
closely linked with the Cessnock branch of
the Civil Defence. They should be on 40 and
80 mx very soon and there is a rumour that
one of the items of equipment to be used is
an AT21, so there should be no shortage of
signals.

Whether there will be an increase in signal
strength from 2AWX this year remains a mat-
ter of conjecture. Plans are in hand for an
increase in power so the best thing to do is
to listen to the local broadcast on 20th Jan.
and judge for yourself. About this time also
there will be some examination activity locally
when several candidates will present them-
selves for the A.O.C.P. Paddy Maloney was
successful at the October exam. and we are
now waiting to hear what his call will be.

Late in November the Scone Apex Club held
a hobbles and crafts exhibition at which an
Amateur Station signing 2AWX/P was in opera-
tion. This activity further enhanced the good
name of the W.I.A. and Radio Amateurs in
the Hunter Valley and introduced many to
the hobby for the first time.

If you see a large steel structure at Bennetts
Green in the future, be not afraid. It is Ross’
new mast—about 120 feet high and ex a broad-
cast station—which was given to him! Jack
2KQ has his gear back in operation and is
putting in a fine signal. Gordon 2ZSG has
found the hum in his rx. It turned out to be
some unshielded leads in the two in line and
not a noise from the distillery as was first
imagined. Bill 2ZL is making very good use
of the new tape recorder. He has recorded
the voices of all the local boys and is making
a secret sound tape for one of our forthcoming
meetings. Frank 2FC has discovered a new sine
wave distorter. The trouble is he found it in
his modulator. Frank 2APO is working on our
behalf again and is arranging that the film
“Friendship 7" will be available for screening
at the next meeting. This is a really good film
and is very worthwhile seeing.

Regarding the next meeting, which will be
on 7th February, it is hoped that it will be
in room 15 at the Tech, College. However,
since arrangements may change in the new
year, it would be as well to listen to 2AWX
for the final arr ts. R b that
2AWX broadcasts news each Monday at 7 p.m.
on 3595 and 144.443 Mc. and that meetings are
held on the first Friday of each month, except-
ing January, at 8 p.m. in the Technical College,
Tighes Hill. See if you can get more contacts
and better DX in 1984 and let’s use all the
bands all the time we can. All the best for
the New, Year. 73, 2AKX.
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QUEENSLAND

TOWNSVILLE AND DISTRICT

As these notes appear the old year will be
gone and the new one off to a bright start,
as the conditions appear to be on the up grade.
European stations can be heard coming through
in the afternoon and everyone of us trying to
get a contact with the resultant bedlam.

The near north causing some consternation
due (maybe) to the conditions interfering with
the outback radios on the Flying Doctor Ser-
vice and the Ambulance Service. Looks like
the I1.T.U. band allocations are being dis-
regarded. Wonder what would happen if it
was a poor Amateur?

Things are very quiet here locally and not
many working the 14 Mec. band, although can
hear a few of the old timers rag-chewing on
7 Mc. and seem content to let the DX stations
go by. Apparently they have given up the
rat race in chasing those elusive awards, which
to get many in,

Page 24

Herb 4JW heard after a long time from
Charters Towers, not llke when in Cairns,
must have a new interest. Vern 4LK only
heard, working Ken, while the Ingham boys
are not heard at all. Basil seems to be still
holding the fort for the Cairns gang and
Claude from Ayr a bit uphill now he has sold.
that beaut. receiver and wuses a makeshift.
Bert still trying for better output from the
quad. Heard that one of the locals is in for
a transfer to the bright lights after many
years here—still hush-hush. 73, 4RW.

—y e e

TASMANIA

Around 28/11/83 2AXR visited southern VK7
and was shown around quite a few of the
shacks. Al was relieving Radio Officer aboard
the Patina on the Sydney-Hobart run. Hope
you enjoyed your brief visit Al and will be
back again some time. lan 7ZZ is back on
deck again and once again hard at work. Still
finds time for the DX though, and recently
worked VKOBE (VK7ZBE) down in the white
wastes. Brien is apparently having a whale
of a time, enjoying really hot days—up around
27 degrees. Knowing Brien, I guess he is the
life of the party down there.

During the latter part of October, Snowy
7CH operated maritime mobile from his yacht
in the vicinity of Bruni Island for a week.

The Hamfest at Cambell Town in November
was a success with an attendance of 47 mem-
bers. A good time was had by all and the
weather was reasonably good for camping,
just holding off a really strong blow towards
the end of Sunday afternoon. Look forward
to seeing you there again next year. An article
will be published in the mag. later this year
giving fuller details of the week-end’s activity.

That's it for this month chaps, all the best
for the New Year, 73, Mike 7ZAV.

HAMADS

Minimum 5/-, for thirty words.
Extra words, 2d. each.

Advertisements under this heading will only be
accepted from Institute Members who desire to
dispose of equipment which is their own per-
sonal property. Copy must be received at P.O.
Box 36, East Melbourne, C.2, Vie., by 8th of the
month, and remittance shoumld accompany the
advertisement. Call signs are now permitted
in Hamads. Dealers’ advertisements not ace
cepted in this column,

R SALE: Collins ART13 Transmit-

ter, 813 final modulated by two
811s, good disposals condition, unmodi-
fied, complete with low frequency v.f.o.,
original supply, large manual, and all
tubes, £25. ATR2B Transceiver, work-
ing with all tubes and d.c. power supply
£15. 1 only 122, complete with power
supply, etc., unmodified, good working
condition, £15. 1 only 122, complete
with power supply, valves, etc.,, but not
gosrl%ng, £5 VK2AAK, Kulnura,

FOR SALE: Prop. Pitch Motor £10.
8 Kc. a.m. Mechanical Filter, brand
new and unused, £7/12/6. H. Hep-

.burn, VK3AFQ, 4 Elizabeth St., East

Brighton, Vic. 96-2414 evenings.

FOR SALE: 1 only 12 volt Tafaz (im-

ported) Transistorised Power Supply
for Swan or Collins, or similar, Trans-
ceiver. Good condition, very little use
and very compact. £60. VK2AAK,
Kulnura, N.S.W.

SELL your own Personal gear through

Hamads. Persons trading in any
line, regardless of price, or quan-
tities of similar articles, will be charged
commercial rates.

ANTED: Xmitter, all bands, c.w.-

a.m. or c¢.w.-s.s.b., 100 watts max.
Also all-band 3 element beam. Bill
Barber, VK6DX, 15 Whitlock Street,
Kalgoorlie, W.A.

Amateur Radio, January, 1964



WORLD RANGE

RECEIVERS — TRANSMITTERS — TRANSCEIVERS
HALLICRAFTERS:

SRI150 TRANSCEIVER
SRI60 TRANSCEIVER
HT32B TRANSCEIVER
HT44 TRANSMITTER

HT45 LINEAR AMDPLIFIER
SX117 AMATEUR RECEIV'R
SX122 GEN. COV. RECEIVER
SX110 GEN. COV. RECEIVER
SX118 GEN. COV. RECEIVER
S108 GEN. COV. RECEIVER
S120 GEN. COV. RECEIVER
SX115 AMATEUR RECEIV'R
XMITTER ACCESSORIES

SWA N (Right):

SW240 VK TRIBAND
TRANSCEIVER

SW240 AC POW, SUPPLY

SW12 DC POW. SUPPLY

SW-VFO/TCU TRANS-
CEIVER. VFO. VOX,
SPK. CAL, and POWER
SUPPLY.

DRAKE (seton:

2B AMATEUR RECEIVER

TR3 TRANSCEIVER

ACCESSORIES by B. & W
WRL. HYGAIN. and
BANDSPANNER.

WMM

MOBILE on . ..

THESE ARE A SELECTION OF THE WORLD'S FINEST

Short Wove EBagurpment as avilable froos

N.SW. ATLANTIC RADIO

26 Oxfard Steeet, Woollidhei Plione ai-=56il
W.F.S. FLECTRONIC SUPPLIES CO.
225 Vicwnia Read, Rydalmere - Phane 530-1713
VIC.: ELECTRONIC SERVICES PTY. LTD.
10b Douglis Street. Nable Parvk Phone THi-H31
S.A: TRELEVISION & RADICGTRONICS
120 Gios Arvcade, Adelade - Plione 23-2171
QLD.: GENERAIL IMPORT DISTRIBUTORS
135 Lutznay St Weliers THL Brisbane Plivone TH-3040
W.A.: NEIL JAMES & CO.
ek Stivet, Pervith Plhioae 24-0061
e e T e e e e T a8 R P L R e o P Bt
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WATER PURIFICATION

Since tap-water contains sedimentary. organic and inorganic impuritics it needs intensive
purification before it can be used in an clectronics factory, for example. for picture tube screen
settling or in transistor manutacture.

A continuous-treatment water purilication plant has been developed at AWV, in which
initially chlorine is used to destroy slime-forming organisms and scdiments are removed by
coagulation and settling. The treated water is then passed through sand filters to remove suspended
particles and through activated carbon filters to remove free chlorine.  [norganic salts are then
climinated by means of mixed-bed ion-cxchange equipment,

The degree of purification obtained in the AW. V. plant is such that the greatest metallic
impurity is less than one part in ten million. total solids are less than one part in a million and the
water is virtually an insulator—the resistance between opposite faces of a one centimetre cube is
from: five to ten megohms!

AMALGAMATED WIRELESS VALVE CO. PTY, LTD. e« SYDNEY « MELBOURNE =+ ADELAIDE + BRISBANE

Nnstewr Rodio, Janinary, 1963
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NEW VALVES AT

BARGAIN PRICES

1A3  2/610a £1 5U4GB 14/6 6H6GT 3/6 7E6  3/6 7Ta £1 815  15/- EF36 5,- 5a £1
1A5 5/- 5a £1  3V4G 19/6 6J5GT 10/- W7 2/610a £1  830B 15/- EF3% 5/- 5a £1
1C7  3/- 7a £1  5Y3GT 13/9 6K7 5/- 5a £1 12A6 4/- 6a £1 832A 19/6 EF30 (VRUD)
ID8  7/6 3a £1 6A6 /6 6K8GT 12/6 12AH7 5/- 5a £1 866 32/6 and socket 3/6
1F5 10/- 6AB7 10/- GL7T 5/- 5a £1 12AT7 15/~ 884 10/- EFi0 5/- 5a £1
1H5 /6 GACT 5/- da L1 6R7 /6 12AU7 15/- 954 5/- 5a £1 EF72  5/- 5a £1
16 5/- 52 £1 6AG> 5/- 5a £1  6SCT  7/6 1208 5/- 955 5/- 5a£1 EFI3 5/- 5a £1
1K4  5/- 5a &£1  GAGT 12/6 6SF5 7/6 32 £1 12116 3/6 956 5/- 5a £1 EF86 26/-
1K5 5/- 5a £1 6AJ5 7/6 3a £1 &SF7 /6 12J5 5/- 5a £1 958A 2/610a £1 ELil 10/-
1K7?  5/- 5a £1  6AK3 20/- 68117 4/- 5a £1  12SAIGT 10/- 1616 20/- EY91 5/-
11.4 5/- GALS 14/- 6817 12/6 128C%7 5/- 5a L1 1625 5/- 5a X1 KT61 (6V6) 15/-
1ILNG (CV781) 6AMG6 (EF91) 10/- GSK7GT 20/- 128K7 5/- 5a £1 1626 5/- 52 £1 QQE04/20 £31
5/- 5a £ GB6  7/6 6SLTWGT 12/6 128Q7 5/- 1629  5/- 5a £1  QQV06/40 97/6
1M5 3= B8 metal 17/6 6SN7T 12/6 128R7 5/- 5a £1 2031 5/- RL18 %/6 3a L1
1IP5  2/-10a £1  6BE6 15/- 6SQTGT 22/- 14A7 3/6 7a £1 47250 £6/10/0 CL41 3/6 3a £1
1Q5  5/- 53 £1 6BQ5 17/- 6887 7/6 3a £1 19 1/6 Socket to suit £1  VR33 5/- 5a £1
182 18/- 6C4 5/- 52 £1 6US 17/- 30 1/3 5763 28/- VRIOD (6UT; 7/6
185 10/- 6C6 5/- 6Vi  11/4 47 3/6 Ta L1 9002 10/- vRIo2 5/- 5a £1
1T4  10/- 6C8  10/- 6V6GT 16/- 57 1/- 9004 5/- Ha 21 VRI03 5/- 5a £1
2A5 7/6 GOM5 25/- 6X4  10/- 58 3/- AVI11 2/11 VRI136 2/-12a £!
2A6  7/6 6F5  i/6 6X5  13/- T17A  71/6 3a £1 EA50 2/-10a £1  VRI37 2/6
2021 12/- 6F6 1276 6Y6  5/- 53 £1 00 o0 EC91/6AQ1  10/- VT23 5/-
2X2 5/- 5a &1 6F8  5/- 7A8  2/-11a £1 ‘= SB/- EC('35 20/- VTR (6D6) 5/-
3A5  10/- 6G6G  7/6 7C5  5/- 5a £1 808 10/- ECI33 20/- VTI27 4/115a £1
384 10/- 6GBG 26/- ¢ 5/- 804 20/- ECLI35 7/6 VT501 7/6 3a £1
TECH MULTIMETER CERAMIC CONDENSERS CRYSTAL MICROPHONES

A a AL nevenent.
AC and DO vollues:
V-, DLH0, 0-250, 0-5h,
1= Lonm,

Current raages TmAL
nel 0100, 0-500 MmA,
Ohms vinge: 0-1004000

ohms.

Sree: 3y ox 2T. N 1%,

inches,

Camplete  with Jeads
Price only 37/6. post paid.

POWER CHOKES
2 Henreys, 125 mAL 2753 Ohms, L£L2/8/0
2 Henvys, 100 mAL, 2890 Ohms, £171270

ENGLISH INDICATOR UNITS
TYPE 1
Conluins: one 67 co. tube VORX263,
three CV32T/EFM2. five CVERB/ECCEL/
66, two CVIH0/EBI1/6ALS. and one
GVGGT. Brand new condition. £6/10/0.
o= delivery charge 1o railhead.

" SAKURA CIRCUIT TESTER

Model TR65
Senstivitn e e 20008 ohms volt, awes 10.0u0
oluns volt. Rinutes, doe, volls: 60 30, 1200 60n,
1200 e veldts: fi0 d00 1200 600, 1200, Dol
current, &0 A 6 AL B AL B0 mA. R
Satance: IKC 100K, IML 1M ahmes, Capaceits .

o.nol-0.2
3.000H B
b, 0773
N 2%

0.0001-0,00 1. Inductnee:
cabe s misus 20 o plus 17 db. i
400 chms, Dimensions: A'a X By
Weight 1.3 Ihe,
Price £9/10/-

e laN

Digtail type. Sizes available: 1, 1.5, 2.2,
3.3, 459, 56, 6.8, 82, 10, 12, 15. 18, 22,
27,0290 330 39, 56, 68. 62, 100, 120. 150,
220, 270, 330, and 390 pF. 1/- each, or
24 for &1

MULTIMETER Model 200H

20000 oluus per v e 10,000 chims per v, ae.

Specifications:
D.e. volts: 0-3, 23,

50, 250, 500, 2.500.
Ao volts: 0-10, 50,
100, 570, 1,000,
JORN

A

current:  0.50
25, 250 mA.
V-GUK
B hieg.

0.01-0.3
alt rat ueo Sva
00001 . 001 £,

rat w.e. 2506y,
Decibel: minus  2¢
db. plus 22 db,
Oulput range 0-10,
. SU. 100, 508, vt
- 1,008,
W Battery used: UM3
p 1.5v. 1 piece.
Dimeuasions: 3'% x
42 x 1-1/8 in.
internal ballery, lesting leads
and prods.

L£5/12/6 ine. X,

Complete  with

Price

AMERICAN l’OTENTldMETERS

American Bradtey, 27 ljonpg, }* shaft,
17 dimn, Available in following sizes:
TRU00, 201000, 23000, 3,000, 50,0014),

HHEDOO ohis, Price 276 each,

e

Model BM diustr,

titted wath 6 1t able and

off switeh Can e
BMI Inscrt

50 ohm. URBT,

Rolls 30/7-: or

Price only
32/6
Siand to sun
15 - extra.
el Respornse 130 ¢'s,
phore pha with on-
weeel an sbaedd tor hhad Use.
1/~ each

" CO-AXIAL CABLE

348" diam., in 23y
1/6 yard,

T1 ohm UR32. 3:16” diam. in 100 yard

Raollx
72 ohm

UR5.

Rols 30/7-; or

T2 ohim, 3787 2/
100 ohm, 378"

£7/10/0.

316" dian, in 27 yd
1.6 yard,

- vd, CEAIDA THO vl

2/7- ydo, €£871550 100 s,

LSG11 SIGNAL GENERATOR

120 Ke.-390 Me.
Freqo  vge [RTP
bandsi: j20 Koo to
130 Meo an funda-
mentals; 120 ta 39
M. on harmonices.,
Mo, treq. 400 anel
1000 cop.s. Tuabes:
12BHT. GARS. Ree-
tetier:  balf awave
selenyai Progis-
10 (ol erystial o
cillator  xtal el
supphedr,
Me. [ LN ¥ ]
2300 e neput, 56
1t e Wenht: 6

Price: LNGI1L.

1 te 15 .

GO egr s Sizer Tizox 107, x
.
LIG/10/6 Jee. tax.

HAM RADIO SUPPLIERS

5A MELVILLE STREET, HAWTHORN, VICTORIA

Norith Balwyn tram passes corner.

Money Orders and Postal Notes payable North Hawthorn P.O.
We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers. Hitachi

Phone 86-6465

3/- Packing Charge.

Radio

Valves and Transistor Radios, Kew Brand Meters. A & R, Transformers and Transistor Power Supplies.
Ducon Condensers, Welwyn Resistors, el
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FEDERAL COMMENT
*

is the Future of the Amateur Service in the Balance?

This is a question which every Amateur in the world might well
ask himself or herself and one which vitally concerns the Societies
representing the Amateur Service in the various countries where
Amateur transmitting is permitted.

Those who have taken the interest in Australia to read the facts
relating to International Conferences cannot help but wonder how long
the Amateur Service can hold out against the ever-increasing pressure
for frequency space by the rapidly expanding commercial services,

If you are concerned about the future of your hobby you are com-
mended to read the article “Two Plus Two Eguals Four” by A. Prose
Walker, WODCA, W4CXA, in the October 1963 issue of the American
Amateur publication “QST”.

As well as glving an enlightened and experienced background of
the modus operandi of International Conferences, Mr. Walker points up
the great and urgent necessity for a world-wide Amateur programme of
“defence” as a barrier against the future loss of Amateur frequency
assignments. His summary in three major points is worthy of reprinting
in this magazine . . .

(1) “"We must upgrade the Amateur Service to keep pace
with the state of the art and through this acquired status
gain increased prestige and respect from people and
governments who exert vast influence on communications.

(2) “We must prepare for conference participation on both
the national and international levels.

(3) “We must establish liaison throughout the world to the
end that we all work together in presenting a united front
:g oln'; re;speetlve governments, and through them, to

e LT.U.”

The Wireless Institute of Australia, representinng the Amateur Service
in this country, has been working along the line of these three major
points for the past five years or more with greater vigor than hitherto
was possible.

Our policy is now being planned a long way shead and the road will
not be an easy one, Whether you hold an A.O.CP. or an L.A.O.CP.,
your cherished hobby hangs in the balance because the pressure for
frequencies now extends from the b.c. bands into the gigacycle region.
If countries like America, where Amateur Radio halds the highest popu-
lation density, are concerned with future prospects, then the problem is
multi-fold in Region III. where the density is far less and widely dispersed.
We might add another important point to Mr. Walker’s summary . . .

(4) We must use every resource at our command to encourage
the full and continual use of every frequency assigned to
the Amateur Service,
FEDERAL EXECUTIVE, W.LA.
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RADIO AMATEUR CALLBOOK Price 5276 (inc. posiage)

Radio Amateurs of the US.A. (all K and W calls). Listing over 240,000 Radio Amateurs in the 50 United States, its
Possessions and personnel in foreign countries, Over 30,000 changes, including many thousand new licences, are made
in each issue, Latest Edition.

FOREIGN RADIO AMATEUR CALLBOOK Price. 3276 (inc. postage]

Radio Amateurs outside of the U.S.A. Listing over 100,000 Radio Amateurs in all countries outside of the 50 United
States. You will find in each issue thousands of new licensees and changes, gathered from every country of the world.
Essential to DXers. Latest Edition.

RADIO AMATEUR DX GUIDE Price 24/- (inc. postage)

Contains International DX Log, World and Prefix Maps, Great Circle Bearings, and many other fealures! Sixty-four

pages of valuable information for Radio Amateurs everywhere! Crammed with maps, time conversion tables, and

other data. Each 837 x 12” page is easily removed for mounting under glass or on the wall. Latest Edition.
THE RADIO

WORLD PREFIX MAP | isteurs WORLD ATI.AS

Contains all six Continents of
X 42”7 the world. West Indies-Carib-

INTERNATIONAL
RADIO AMATEUR

This unabridged 29”
bean area.

Map, printed in four colours
on heavy stock, shows Capi-
tals and Major Cities of every
land. At a glance, there are
Radio Amateur Prefixes by
Country, alphabetically-listed
Prefixes, Countries and Con-
tinents, DX Zone Index, and
World-wide Time Zones.

Polar Projection
of the world. Complete Coun-
try Prefix Index. 10 pages of
83 x 12" on quality paper.
Country Prefixes and Zone
Boundaries on each map. Four
beautiful colours. Only com-
plete World Atlas compiled
especially for Radio Amat-
eurs, Continents are in the
Lambert Azimuthal equal-

area projection showing cor-
rect areas with minimum dis-
tortion. Price 26/3 post paid.

% 85 Kc’s. ILF. TRANSFORMERS

Ex BC453 Command Receivers.
Three for 56/6 plus 3/- P.-P.

% 2-15 pF. VARIABLE CONDENSERS

Ideal for v.h.f. gear, miniature variable condensers,

4” diameter, 1" long shaft.

Two for 7/9 plus 2/- P.-P.

Price 26’3 post paid

JUST ARRIVED!

* 1,000 Kc’/s. CRYSTALS

Type “D” Holder. Accuracy 0.0035%:.
£5/15/6 inc. sales tax

* TUNING WAND

An invaluable aid to resonating tuned circuits in Receivers
and Transmitters, etc. Full details supplied with each Wand.

Price 7/6 each.

o

% CARBON MICROPHONES

For Mobile use, Push-to-Talk Switch, provision to
hang on dash board. New, complete with curly
cord. 67/6 each, P. and P. 3/-.

% CRYSTAL OVENS
Takes HC6/U Crystal, fits octal socket, 6.3v. at
0.85 amp., 75°C. 50/- each, P. and P. 2/-.

% TUNING KNOB CRANKS
Ideal for moving from one end of the dial to the
other end quickly. Fits 3/16” shaft. Could be
made to fit onto large tuning knobs. 2 for 8/-,
P. and P. 2/-.

% 832, 420, 640 VALVE SOCKETS

Aluminium Recessed Valve Sockets, mica and
ceramic insulation. 20/- each, P. and P. 2/-.

All goods despatched by Certified Mail. Be sure to include your full address and cheque or money order with your order.

PHONE OR MAIL ORDERS ONLY TRAN STRON'C PRODUCTS

NO CALLERS PLEASE
PHONE: XJ 6181, XJ 2353 123 BALGOWLAH ROAD, FAIRLIGHT NSW
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INTRODUCTION TO CERAMIC DIELECTRICS®

PART ONE

amic parts is being used in

electronic equipment, and the
ceramic dielectrics are one particular
type of electronic ceramic. Before dis-
cussing the capacitor dielectrics. in
detail, it may be of interest to mention
at least other electronic ceramics.

ELECTRONIC CERAMICS

(a) Low-loss steatite in 1932/34 re~
placed the electrical porcelain used as
insulator material, in order to reduce
electrical losses at radio frequencies.

Q_ N ever-increasing variety of cer-

Dense aluminium oxide parts are also-

now being used for important applica-
tions in v.h.f. valves as vacuum-tight,
low-expansion insulators.

(b) Ferrites, which contain mainly
iron oxide plus zinc, manganese, nickel,
etc.,, are now very widely used as core
material in coils and transformers of
b.c. receivers, tape recorders and t.v.
sets, or as permanent magnets in loud
speakers, t.v. sets, etc.

{¢) Other ceramic bodies become
semiconductive due to their composi-
tion and/or firing atmosphere and form
voltage and temperature sensitive re-
sistors, which are called thermistors,
varistors, barrier layer capacitors, etc.

(d) Piezoelectric ceramics may soon
replace many fixed tuned circuits in
electronic apparatus, doing the com-
bined job of a pair of coils and capaci-~
tors; also, they are superior to the
seignette salt crystal so often employed
in gramophone crystal pick-ups, micro-
phones, and piezo ceramics are now
b;eing tried in motor ignition systems,
etc.

(e) Special porcelains have long been
used as the element carrier of carbon
and wire-wound resistors.

(f) Glazes, ceramic flux or enamels
found important applications in con-
necticn with the surface protection of
ceramic insulators, transmitter capaci-
tors. and wire-wound resistors, as well
as flux to bond painted-on silver,
palladium, etc., electrodes to the cer-
amic base.

DEFINITIONS AND PROPERTIES

WHAT IS A DIELECTRIC AND
A CAPACITOR?

The capacitor or electrical condenser
was first reported to be used by Gray
in 1735, by von Kleist in 1745, and by
C7urz;aeus in Leyden (Leyden Flask) in
1746.

Gray used a glass bottle filled with
water fo collect - electrostatic charges.
Von Kleist found that the condensation
of many small sparks, by charging the
water in the bottle, was much improved
by holding the bottle with one hand,
because the discharging spark was now
much stronger. In these cases, the
water acted as one electrode, the glass
as the insulating dielectric and the table
or hand as the other electrode,

* From a Lecture given {o the Ceramic Society
of Australia (N.S.W. Division).

125 Berrille Read, Beverly Hllls, N.S.W.
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Cunaeus used metal foil as inner and
outer electrodes, a technique still
applied today, and we, therefore, call
the “Leyden Flask” the original cap-
acitor. We define a capacitor or elec-
trical condenser as an electrical com-
ponent consisting of two opposite placed
electric conductors with an insulating
medium “the dielectric” (vacuum, gas,
liquid or solid) between these conduct-
ing electrodes.

What can we do with an electrical
capacitor?

CHARGING, STORING,
DISCHARGING, BLOCKING
AND BY-PASSING

Charging: By connecting the elec-
trodes to a battery or electric power
supply, we notice that an electric cur-
rent is rushing into the capacitor, which
soon stops because the dielectric insul-
ates both electrodes from each other.

Storing: Is the dielectric a good
insulator, have steps been undertaken
so0 that air humidity does not cause a
conducting path to form, and is the
insulation margin clean {(no finger
prints)? If so, then the charge can be
stored in the capacitor for quite some
time after it has been disconnected from
the battery.

Discharging: The capacitor can be
discharged by connecting a wire across
the electrodes causing a short circuit,
indicated by a spark.

Blocking: These experiments show us
that d.c. is charging the capacitor but,
after that, a further current flow is
blocked by the dielectric,

By-passing: Applying a.c. to the cap-
acitor means that we charge, discharge,
re-charge with opposite polarity and
discharge the capacitor again in quarter
sine wave cycle steps repeatedly or
continuously. That happens if the
capacitor 1s connected to a power
point. If we connect an a.c. current
meter in series with the capacitor and
the a.c. source, we will obtain a read-
ing, which means that the effect of
charging and discharging (a.c.) is
transferred by the insulating dielectri:
to the other side without actually con~
ducting the current.

This means that a capacitor can be
used to separate d.c. from a.c. by block-
ing d.c. current and by-passing a.c. The
by-passing effect is expressed as a.c.
resistance of the capacitor called
“capacitive reactance” (X.).

UNIT OF CAPACITY

To express the storing capability of
capacitors, we use the basic unit of
Farad (Faraday).

1 F. holds the electric charge of 1
Coulomb (quantity) with 1 V.

1 Coulomb = 1 Amp. in 1 Sec. charg-
ing current.

In practice, we use smaller units:—

1 -
W F. = 1 gF, or

H. F. RUCKERT,t VK2AOU

1 .
1,000,000 uF. = 1 pF.

There are many types of capacitor
meters now available to assist us if we
wish fo measure a capacitor.

Let us now look at the main proper-
ties.

K FACTOR

If we replace vacuum dielectric or
dry air, which are nearly the same in
this regard, by other insulating mater~
ials, we will usually observe a bigger
charging and discharging spark, which
indicates a higher capacity value. The
degree of capacity so increased or
multiplied is called “K Factor”, per-
mittivity or dielectric constant, and it
is a ratio figure only without dimen-
sions, The relationship between the
capacitor dimensions, K factor and
capacity is expressed as follows:—

_ CpF, X thickness
K= eff. area X 0.224

where thickness is 0.001”.
area is in square inches.

Ceramic materials cover the widest
range of F factors of all substances:
4 to 15,000.

Mica K, 7-8; glass, up to 18; plastics,
2 to 4; porcelain, 4.5; steatite, § to 7;
distilled water, 81.

We divide ceramic dielectrics into
two main groups, LK and HK, or
K < 1,000 and K > 1,000 group.

The K factor varies with frequency,
voltage, temperature, time and shape
of the dielectric, the composition and
manufacturing processes,

TEMPERATURE CO-EFFICIENT
OF CAPACITY, TCo

LK: Since the K factor is by no means
constant, we don’t use the old term
“dielectric constant" any more, The
change of K factor or capacity with
temperature is called the TC; or tem-
perature co-efficient of the capacity.
Negative, zero or positive TCe values
can only be achieved with ceramic
dielectrics, which is the reason they
are so0 important.

Radio Example: All radio or t.v.
receivers, and many other electronic
apparatus, have tuned circuits, each
consisting of an inductor (in form of
a coil) and a capacitor to sort out the
desired radio station (frequency) from
the many signals arriving at our aerial.
Temperature variations, during the
warming up period or later, cause a
change of electrical properties of com-
ponents which affects the radio receiver
tuning, and frequency drift, loss of gain
and selectivity are the results.

These effects can be automatically
eliminated - by incorporating ceramic
capacitors with the required TCe, or
a combination of LK capacitors can be
used, which compensates the TC of
other components to a high degree.

The TCc is determined by measuring
the capacity variation AC per degree C.
of temperature change At:—
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air-wound inductors

Illumitronic Engineering has developed a complete
versatile series of air core inductors designed especially
for the Amateur rig, for prototypes and production
modecls of r.f. transmission cquipment. These coils nmay
be used for pi output circuits, conventional LC output
circuits, interstage and woscillator circuits. The series
consists of a standard coil type, a variable pitch type,
an indented type and special wound type, in a range of
diameters from % inch to 5 inches. All Air Dux Coils
are constructed of tinned or silver plated copper wire
wound on large low-loss plastic rods for the highest
mechanical strength and lowcest electrical losses. Coils
that resist heat distortion of temperatures up to 400°F.
are available on special order for industrial and
military use,

olyy's

AT I

N - . Y W W W

WRITE FOR FREE EIGHT-PAGE AIR DUX CATALOGUE

- . . 4w &AW p - e w20 Australian Representatives;—
e e R == g TRANSTRONIC PRODUCTS
| 123 BALGOWLAH ROAD, FAIRLIGHT, N.S.W.
Phone: 94-6181
A complete range of these Coils are also available from:—

Victoria: Queensland:

J. M. MAGRATH & CO. P/L. C. A. PEARCE PTY, LTD.
208 Lt. Lonsdale St., Melbourne 33 Bowen Street, Brisbane
Phone: 32-3731 Phone: 2-8510

ILLUMITRONIC ENGINEER. CORP.
California, U.S.A.

FOSTER DYNAMIC MICROPHONES

SPECIFICATIONS:
Output Impedance ... .. .. .. .. 50 ohms or 50K ohms
Effective output level ... —55 db. [0 db. — (one) 1V. Microbar]
Frequency response .. . ... 50 to 15,000 c.ps.
OMNI-DIRECTIONAL DYNAMIC.
Plastic Diaphragm. Swivel fits 5/8” 26 t.p.i. Stands.

Size: 43” long, 1}” diameter. Colour: TWO-TONE GREY.
Cable: 12 ft. of P.V.C.

Retail Price 50 ohms: £4/7/9Q + Sales Tax 10/11
Retail Price 50K ohms: £4/10/0 + Sales Tax 113

A QUALITY PRODUCT FOR TAPE RECORDERS & P.A. USERS

wiieed v ZEPHYR PRODUCTS PTY. LTD.

4 58 HIGH STREET, GLEN IRIS, S.E6, VICTORIA Phones: 25-1300, 25-4556

|/ Manufacturers of Radio and Electrical Equipment and Components |

Agents: D. K. Northover & Co.; Neil Muller Ltd.; Homecrafts (Tas)P/L Jacoby, Mitchell & Co. P/L.; T. H. Martin P/L.
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AC x 10° parts per
Co x 4t = TCe ppam. {mi]lion }

Co is initial capacity.

LK materials are being made with
TCc values from P150 to N$600, meas-
ured at 1 Mc. between 25 and 85°C.

All bodies have a certain low fre-
quency and high temperature where
the TCc goes through zero (N.P.O.)
and where the TCc curve is no longer
nearly linear.

HK: HK ceramics give usually high
enough capacities for coupling and by-
pass applications, and there is no need
to use them in tuned circuits, so that
their peculiar TCc¢ is of little import-
ance. They have one or two K peaks
between 0 and 150°C.,, which means
that the TC¢ curve shows several P,
N.P.O. and N. regions.

The K peak is called Curie Point,
because a change in the crystal struc-
ture of the used Ba TiOs from tetra-
gonal to cubic and variations in elec-
trical properties takes place at this
temperature, where the K factor max.
is observed. (Mme. Curie found similar
effects on other substances.)

It is usually the aim to produce HK
dielectrics which exhibit a low enough
TCc and max. K at the most likely
encountered operating temperature
range. Many thousands of titanate and
oxide mixtures have been tested and
scores of patents have been claimed
since 1942 to find the best compromise
between K, TCc and other properties.

POWER FACTOR

LK: We have seen that different
dielectrics result in different calx{)acities.
and it was mentioned that the K factor
is affected by many other effects and
operating conditions, It is, therefore,
not surprising that the fast-charging
and discharging cycle does not happen
without loss of electric energy, when
a.c. is applied, with the associated
energy transfer via the electric fleld
in the dielectric. In the extreme case,
as in high-power radio transmitters,
the dielectric is warming up or may
even become hot.

The percentage of lost rf. energy is
expressed as %P.F. (PF. = 1 =~ @,
where Q is the Quality Factor). Elec-
trical energy becomes heat due to
dielectric losses, which depend on the
ceramic, the operating temperature and
frequency, the r.f. power load, the elec-
tric and heat conductivity of the elec-
trodes and terminals, the ambient tem-
perature, duration of operation, and the
TC of the PF.

In receivers, the P.F. affects the gain
and selectivity and, in this way, we
can measure the P.F. as Af/fr (tuned
circuit bandwidth divided by resonance
frequency).

Low capacity values, as those obtain-
ed with LK ceramics, are required in
tuned circuits and, therefore, LK dielec~
trics should have an extremely low
P.F. of 001 to 0.05% at 1 Mc. The TC
of the P.F. should be low also, to make
the LK bodies suitable for transmitter
capacitors, where an rf. load of 60
kva. at 3 Mc. may be acceptable for
a well-assembled 3" diameter plate
capacitor of 650 pF. The 25°C., P.F.
should not double below 120°C, Even
porous ceramics can have a low PF. if
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we can keep the air humidity out and
do not apply high voltage. There may
be an application for these too.

HK: HK ceramic capacitors are usual-
ly only required in electronic equipment
where the PF. of 0.5 to 25% has no
detrimental effects, as in by-passing
and coupling applications. It is inter~
esting to note that the TC of the HK
P.F. is negative up to the usual oper-
ating temperature, but, at 150 to 250°C.,
we observe the usual increase so well
known from other dielectrics, Most
ceramics have a decreased P.F. at
higher frequencies, but HK bodies make
an exception sometimes,

INSULATION RESISTANCE

The dielectric has the purpose of
assisting the storing of the electric
charge and, therefore, it is important
to have an LR. as high as possible to
reduce the leakage current through the
dielectric. Ceramics are now being
made with an LR. of 10" ohms per cm.,
but we usually accept 10" ohms as
satisfactory.

It is a big problem to find coating
materials to protect the surface which
are usable from a practical viewpoint
to retain the good LR. under practical
operating conditions.

Only at operating temperatures in
excess of 200°C. does the I.R. become
critical again. This is different, of
course, in the case of extremely thin
oxide fllms used as dielectric skin on
semiconducting ceramics. The LR. in-
creases due to polarisation as the meas-
uring time is increased. If temperature
variations cause stress in HK samples,
the piezoelectric effect can make a re-
liable I.R. measurement impossible.

AGEING AND RECOVERY

After firing or any heating cycle,
the crystal structure has the tendency
to relax and reduce internal stress. It
is not surprising that, during this per-
iod also, the electrical properties change.
This so-called ageing process is par-
ticularly evident in the case of HK
ceramics and the degree of ageing is
usually greater as the K factor in-
creases. The LR. increases whilst the
K factor and P.F. decreases. The ageing
seems to go on faster if the ceramic
HK capacitors are kept at low tempera-
tures, and stops at the Curie Point
temperature. At higher temperatures,
we observe a more or less pronounced
recovery of the capacity. In most prac-
tical cases, TC., ageing and recovery
are superimposed effects and we can
only measure the ageing alone if we
keep the capacitors at a constant tem-
perature all the time.

The ageing rate is usually constant
per time decade, e.g. 3% each during
the first, the next 10, the next 100
and 1,000 days, which would amount to
12% K loss in three years. However,
ageing is not a material constant either
because a 0.008” thick K :9000 sample
may age three times faster than a
0.035” thick sample. The higher we
heat the capacitor above the Curie
Point (50, 150, 800°C.), the more com-
plete is the capacitor’s recovery, but
the new ageing cycle commences im-
mediately during the cooling down
time,

POLARISATION

The application of a high d.c. voltage
to the electrodes of HK capacitors
causes various properties to change.
The I.R. measured after 1 minute may
rise to three times this value after 2
minutes and may, again, double in 10
minutes. Electrolytic capacitors, which
rely on polarisation, behave in a sim-
ilar manner.

With a low voltage (a.c. measuring
voltage plus polarisation voltage) of
about 2 V. per 0.001” dielectric thick-
ness, we usually measure maximum
capacity, but the application of a higher
field strength causes, at first, a steep
and, flnally, a less severe capacity loss.
This loss of K becomes most effective
at Curie Point temperatures and tends
to reduce the TCc. A permanent K loss
of 10 to 40% occurs if the polarising
fleld strength becomes too high.

300v. on K:9000 0.010”

{breakdown at 1500v.)
700v. on K :2500 0.010”

(breakdown at 3000v.)
50v. on K : 4000 0.0005”

(breakdown at 500v.)

By heating up to 100°C., we nearly
restore the original capacity value.
Strange properties will be found if a
high operating temperature and a high
fleld strength are used together. The
a.c. measuring voltage has a substan-
tial effect, also. 2v. r.ms. per 0.001”
dielectric thickness often gives maxi-
mum capacity, whilst 0.1v. may result
in only half the capacity being meas-
ured. Reversing the polarity after an
L.R. measurement causes at least init-
ially a much lower I.R. when measured
again. The working voltage limit of
oxide skin dielectric (0.0001” to 0.002~
skin thickness) is determined more by
the capacity loss, with voltage applied,
than by the danger of breakdown.

IONISATION, BREAKDOWN,
NOISE

Ceramic dielectric bodies are an
irregular mixture of crystals. None of
the many production processes or com-
mercial grades of raw materials will
give a structure which is void {ree.
When the body vitrifies, some voids
will remain which trap furnace gases.
In the case of the capacitor, these voids
will be subjected to high field strengths,
especially i1f the K factor is high, and
ionisation, as in a neon light, can take
place. We are usually able to observe
that the P.F. is gradually increasing
with ‘several h.t. flash tests, especially
if we reach 100 to 200v. per thousandth
thickness. Eventually, the dielectric
will break down and become punctured.

Before this happens, we can make
the ionjsation audible with the help of
a suitable apparatus. If we apply r.f.,
we may need only lv./thou. to obtain
noise, also called scintillation. These
faulty or overstressed dielectrics can
cause noise in receivers and instability
of oscillators. Generally speaking,
dielectrics can withstand quite high
voltages:

0.006” NP.O. ... ... ... 7-8 kv. d.c.
HK oxide skin 0.0005" 500-800v. d.c.

The ceramic processes play, also, a
vital part. The working voltage has
to be kept below the ionisation level.

{Continued on Page 20)
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SOLDERING
TOOLS

are STANDARD EQUIPMENT in
ALL AUSTRALIAN
ARMED SERVICES

and many other Government and
industrial Organisations using the
finest in radio & electronic apparatus.

You can own, and your work
will benefit by using, the

VERY BEST IN SOLDERING TOOLS

llustrated: L64 3716" Bit Model in L700
Protective Shield fitted with Accessories.

Further information from Manufacturers:—

ADCOLA PRODUCTS

PTY. LTD.

673 WHITEHORSE ROAD, MONT ALBERT, VIC.
Telephone 88-4351.  And all principle radio parts supply houses.

GELOSO V.F.O.

Model 4,104 V.f.0. Unit. Tunes 80, 40,
20, 15, 11, and 10 Metres. Uses 6CL6 and
5763 valves. Supplied complete with
handsome calibrated dial, pointer and
perspex escutcheon. (Valves extra.)
Notes on circuit, application and opera-
ilon upon request.

Price: £10/5/- plus 123% S.T.

WILLIAM WILLIS & CO.
PTY. LTD.
428 ELIZABETH ST., MELB'NE
Phone: 34-6539

SUBSCRIPTIONS DUE
All members of the W.LA. are
reminded that annual subsecrip-
tions are now due and should be
paid promptly to their Divisional
Secretary. Non financial members
will not receive a copy of “A.R.,”
and back copies may not be
avaijlable upon request. To pre-
serve continuity of your files of
“A.R.,” please pay your annual
subscription now.

“AEGIS .., CERANIC

We've® 2 wide range of small cerami

m‘ insulatoes for the equipment consiruc- g
&gg"‘gg lor! These are manufaclured for lasling §
’ gf“f 3 quality . . . send now for your copy

e, of oue” iluskialed ieafet.

# % Aegis Manufacturing Co. P./L.
COMMUNICATIONS 3,47 ‘parebin Rd., Thornbury,
Victoria. 'Phone 49-1017. A23.
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S.5.B. CRYSTALS

Set of Five Gold-Plated
Matched Crystals

Mounted in HC6U Holders
Suitable for 455 Kc. LF’s.

Price £16-10-O per Set
+ 123% Sales Tax

Full details on request.

BRIGHT STAR RADIO

46 Eastgate St., Oakleigh,
S.E12, Vic. Phone 57-6387
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A STABLE TRANSISTORISED V.F.O."

COMMANDER PAUL H. LEE, W3JHR

etin,” says the familiar ad, in

Philadelphia. And likewise, al-
most everybody on the Amateur bands
has a v.f.o. these days, except rock-
bound Novices, of course. However,
their day will come, and this article
should be of “interest to them also.

Most home-made v.f.0’s. and some

Q “LMOST everybody reads the “Bull-

commercial models (including those in.

transmitter * units) suffer from “drift-
itis,” a disease whose severity is pro-
portional to the patient’s temperature.
Much has been written by knowledg-
able authors on the subject of v.t.o.
frequency stability, but unfortunately
no one has yet been able to divorce
the heat-producing vacuum tube from
its connection to a tuned circuit which
is supposed to maintain stability. This
would be a neat trick if one could do it!

‘With the advent of semxconductors in
plenty, however, there is promise of
real progress in the fleld of stable fre-
quency generation with very simple
circuitry within reach: of the Amateur
pocketbook. The “vi.o. described here

1s my own answer to that requirement. -

Impetus was ‘added to my motivation
by the necessity of operation on Navy
M.ARS.
cies ‘outside the Amateur bands with
adequate stability (0.003% tolerance)
wl‘;icéx previous vacuum tube v.f.0’s. dxd
not do.

. :fc 2N384 24384
T L 200 Output
‘ c T~ ; N
;Eﬁ iobel™ ) ot ?

- 9 7 l
ang  |axc
E
4 . % v i - e
ril B
22K 3.3¢ L&
:L‘m/ 'lzmn :;m

Fig. 1—Circuit of the “Synthetic Rock’™ .v.{.0.
The tank circuit components, L1, Cl, and C2
are ARC-5 oscillator components, the values
of which are dependent upon the ARC-5 chosen
and the frequency desired. All resistors are
% watt, all capacitors greater than one in
value are in pF., and less than one in value
are in aPF.

CONSTRUCTION .

This transistorised v.f.0. is extremely
simple to build, and is quite inexpen-
sive. In a previous issue of “CQ,”" 1
described a v.f.o. built from a cut-down
ARC-5 command set. For those -who
do not have the back issue, the ARC-5
chassis was cut just ahead of the oscil-
lator section, the front panel was moved
back, the amplifier tuning capacitor,
with its dial, replaced the oscillator
capacitor, and the ARC-5 oscillator
components were used in a vacuum tube
circuit.

The same mechanical concept is used
in the transistorised v.tf.o. descmbed
here, but the process of “cutting down”

is carrled to the extreme by stripping’

out all the wiring and components ex-
cept the  oscillator tuning capacxtor

* Reprinted from “CQ,” September 1963.
iLee, Paul, “Low Cost V.to,” “CQ,” July
1855, page 33.
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"pedance (C4 and C5),

‘and Naval ‘Reserve frequen- - loosely coupled -to the tuned circuit

® Here is a v.f.0.,, using two tran-
sistors and ARC-5 components,
that is so stable that it may be
considered a “synthetic rock”.
Since it is made primarily from
ARC-5 parts, it is very economical. |

below the chassis, and the coil and
padding capacitor above the chassis.
Two 2N384's are mounted on terminal
stnps beneath the chassis, and with the
addition of a few capacitors and 3 watt
resistors, plus a coaxial connector and
two batteries, the unit is wired up as
shown in Fig. 1. The two Z4 6-volt

batteries in series provide the 12 volts

power for the unit. Eight No. 1 flash-
light cells can also be used in series,
and will fit in the space at the rear of
the chassis.

STABILITY

One of the secrets of the excellent
frequency stability of this unit is the
fact that the oscillator transistor is
connected across a relatively low im-
and is quite

through the voltage divider action of
C3, C4, and C5. This effectively re-

moves the transistor from the frequency-

determining tank® circuit itself. In fact,
C3 could be made even smaller if

-desired. Its lower limit would be that

capacity which still permits the circuit
to maintain oscillation.

- This circuit is the result of much
trial and error. Many published cir-
cuits involve connection of the tran-
sistor across high tank circuit imped-
ances, resulting in a peculiar instability
which manifests itself as a low fre-
quency rumble or burble on the signal.
It was actually an ‘irregular frequency

: shlft of only a few. cycles (perhaps less -

Bottom view of the transistorised v.f.0. built

around an L.M. tuning capacitor and -housed

in a 6 x 6 x 8§ inch cabinet. The battery com-

partment at ‘the rear holds eight No. 1 flash.

light cells. An ARC-5 coil form is used for L1l
for improved stability.

on a cut-down ARC-3 chassis.,

It is

than five cycles) about a very stable
mean frequency, but the frequency
could be seen as a fluctuation of the
receiver S-meter. The long-term fre-
quency stability was excellent, but the
burble . was there due to making the
transistor look into too high a tank
circuit impedance,

The 2N384s work very well in the
circuit shown here. The emitter-
follower buffer provides excellent iso-
lation from anything that follows that
stage. The v.i.0o. can of course be de-
signed to work on any frequency you
wish. In my case I use it on 4.9-6.1
Mec. to provide the 1nject10n frequency .
for the s.s.b. excxter It drives the-

Bottom view of the transistorised v.f.o. built

A false front

panel is used to cover the extra holes. The

r.f, output jack can be seen in the rear left
- ‘corner, .

‘GAiHG which formerly functioned as

the L.M. v.f.o. doubler in the exciter:
connected to the transmitter
through 10 feet of RG-8/U. cable. The
2N384 is so stable in this - oscillator
circuit that it could ‘actually be keyed
on. and off for c.w. by merely opening

. the 12 volt battery lead, with no chirp
or frequency mstablhty' :

This v.f.0. has been in use at W3JHR
for four months as of this writing. The
batteries were replaced once, at the
end of three months, when. thexr com-
bined voltage dropped to 7 volts under
load (a few milliamperes!). This
included several periods of being left
on all night in error. The only notice-

. able effect of the low voltage was a

slight decrease  in output. Use of a
pilot light, while desirable from the
standpoint of showing the “on” con-
dition, would run the batteries down
much more quickly, so it was omitted.

The v.f.0. is used when operating on
the Navy frequency of 4015 kec. and it
keeps me on frequency with better

(Continued on Page 20) -

* Lee, Paul, "Crystal Filter Type S.s.b. Exciter,”
“CQ,"" November 1961, page 32.
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TACHOMETER
(Vol. 6, No. 5)

\\x\\ i |'ll !H;;/,,, w,

B (} X joq0 Ac\
l N, ENGINE ey

A ey,
Ty N L (RPN

This versatile electronic tachometer may be oper-
ated with internal combustion engines with 4, 6
3 or 8 ¢cylinders and 6V or 12V, positive or negative
boe earthed, electrical systems. Whilst this tachometer
was primarily designed for use in motor vehicles,
it may alsc be used with marine engings having
battery ignition,

WIDEBAND TUNER STEREOPHONIC
PRE-AMPLIFIER N
with printed wiring boarids
Vol. 6, No. 3) “

This unit contains a Wideband AM tuner with a
selectable bandpass. together with a four-valve
stereophonic.  pre-amplitier.  Although pr-mar-ly.
designed for the Mullard Stereo "'Ten-Ten Ampli-
fier, this unit may be used with most other high
quality amgltifiers,

Flrst published in 1858, and originally intended as a means

vof communication with the Industry, Mullard Outlook circula-,

- 'tion bas increased year by year. It is now in great demand,
‘not only within the Industry, but with teaching establnshments,
“"home constructors and enthusiasts alike,

- 1t has been decided to offer-this Journal to interested readers

i at. a nominal charge of 12/- per annum and to secure your
.. copies for 1964, please send your cheque, money order or
- -postal note with this coupon. Each vglume consists of six
- issues, commencing January-February and concluding with the
-'N_qvember-necemher edition,
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MULLARD-AUSTRALIA PTY, LTD, ® 35.43 CLARENCE STREET, SYDNEY, N.S.W., 2¢9 2006
u ar 123 VICTORIA PARADE, COLLINGWOOD, N.5, VIC., 41 6544 :

Associated with MULLARD LIMITED, LONDON

" MULLARD STEREQO “TEN-TEN"
with printed wiring boards
(Vol. 5, No. 4)

High quality sound reproduction is achieved in
this Amplifier with a complement of two BGWS8/
ECL86 valves and one low-noise AF pentode type
EF86 in each channel. A 5AR4/GZ34 rectifier in the
power supply is common to both channels. Peak
power output is in excess of 10W per channel. The
total harmonic distortion (10w output) is less than
0.1%, a typical value being 0.052%

SUBSCRIPTION FORM

To: MULLARD-AUSTRALIA PTY. LTD.
35-43 Clarence Street
SYDNEY, N.S.W., AUSTRALIA

scription for the 1964 issues of Outlook {six
copies per annum),

USE BLOCK LETTERS

»mi25

Enclosed is my remittance of 12/- as sub.

NAME@ ot e s e s

Address . .. e e e

. State ..o

Cheques, postal noles ond money orders fo be
made poyoble to Mullord-Austrafia Pty. Ltd.

Amateur Radio, February, 1964



important in electrical installa-

tions yet the reasons for earthing
are often not clearly understood even
by some electricians. ‘A Ham Station
is an electrical installation and must
comply with the wiring rules for such
installations. These rules are now
uniform over Australia, even if given
different titles in different States, as
they are based on the Standards Asso-
ciation of Australia Wiring Rules A.S.
No. CC1 Part 1, 1961.

Rule 50la states that all equipment
except double insulated must be earthed
(double insulation is used mainly on
power hand tools such as drills; all live
metal parts being covered with at least
a double layer of plastic insulation).
There must be a main earthing con-
ductor from the earth connection at
the main switchboard to the water pipe
or other earth electrode, the minimum
size of this wire is 7/.036. In house
wiring, earth wires then run from the
earth connection at the main switch-
board to the earth pins of 3-point plugs
with minimum size 3/.028. The con-
nection of this wire must be done by
a licensed electrician.

This appears straightforward, but
there is one catch. Many three-pin
plugs have been installed under older
regulations without any earth connec-
tion between the three-pin plug and
main switchboard. Using a three-core
flex with earth wire may be useless
if there is no earth wire from the plug
base to the main switchboard. A check
should always be made on any three-
pin plug base to see if there is an
earth wire connected.

Gas pipes and sprinkler pipes must
not be used for earthing, A water pipe
would appear to give a good earth but
this can only be relied upon if the
shack is on damp earth or clay and the
pipes are below the water table. Many
parts of Australia are rocky and dry
and earthing of water pmes can be a
real problem. If fibre pipes are used
for the water supply no reliance can
be placed on the water pipe as an earth.

1 feel that the only safe way is to
install a station earth bed completely
independent of the water supply pipes
and to earth all exposed metal parts in
the station to this earth bed. Large
scale earth beds are made by burying
cast iron pipes in wet coke with the
earth conductor being solidly bolted to
the pipes. A simpler method is to drive
one or more copper rods into the
round at least four feet. Galvanised
» water pipe will be equally as good
it at least 4 feet long. The more rods
or pipes in parallel, the lower the earth
resistance, and the pipes should be
spaced at least one foot apart and con-
nected to each other with 7/.028 copper
wire,

The earth wire should be terminated
with a Ross Courtney and bolted to the
pipe or connected to the pipe with an
electrician’s earthing clamp. The con-
nection should be made and then painted

EARTHING or grounding is very

* C/o0. Technicnl College, Bendigo, Vic.
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EARTHING

RALPH W. BIRRELL® VK3ZNE

to prevent corrosion and. should be
scraped and repainted at least every
12 months, The earth bed should be
in the open and should be kept damp.
All soils dry out in summer and this
causes a rapid rise in earth resistance.

TEST AFTER INSTALLATION

A simple and reasonably accurate
method of testing the earth bed is to
use the fall of potential method.

Alternating current is circulated
through the earth .G and a fixed test
earth G1 (see Fig. 1). A high resistance
voltmeter is connected to G and to a
movable test probe P. P is moved
along a line from G to Gl and volt-
meter readings taken simultaneously
with ammeter readings. I

Values of R are plotted against dis-
tance and the flat part taken as the
earth resistance,

240v.
010A.  {a004)
E 63V,

C10vI ]

G - P movabie. (EL
terth bed
under test

c 106 Distores Irom G
In teet.

LIGHTNING PROTECTION OF
ANTENNA TOWERS

Towers should have a pointed spike
or finial projecting at least 3 feet above
the top of the antenna, with an earthing
conductor running from the finial to
a separate earth. The wiring rules
require the use of a separate earth at
least six feet from any other earth
connections. Lightning currents may
be many thousands of amps. in magni-

.tude, but they are pulses of very short

duration, so the heating effect on the
conductor is usually small. A 7/.029
copper earthing conductor should be
ample.

REASONS FOR EARTHING

This discussion applies to the multiple
earthed neutral (M.E.N.)} system.

Where the user of the electrical
equipment with exposed metal parts
cannot earth himself, that is, he is in
a room with dry wooden floors with no
water pipes or other earthed metal
within reach, there is no need to supply
an earth on the equipment. However,
this situaion seldom occurs in practice
and every station should be treated as
an earthed situation,

Rule 522b states that the resistance
of the conductor from the earth elec-
trode or water pipe shall not exceed
2 ohms, This is easily obtained with
stranded copper ‘earth wire, but care
should be taken if cast iron forms part
of the conductor circuit as cast iron may
have quite a high resistance.

Rule 5568 lays down that the resist-
ance of any earth electrode shall not
exceed 200 ohms.

1 teel that for safe operation an over-
all resistance of not more than 4 ohms
for the earth bed is absolutely neces-
sary. In a normal house a 30 amp. or
45 amp. fuse is connected in the main
switchboard feeder from the street pole
and a 15 amp. fuse or smaller to the
sub-circuit. The neutral return wire is
bonded to earth at both the sub-station
transformer neutral and the main
switchboard with the earth providing
an alternative path back to the trans-
former if the neutral wire becomes
disconnected.

Transiormer

secondary wa Foui

Main
30A. Mtch

Metal
frome

Neutral
2o~
n me

Frg 2

Consider the circuit as shown in
Fig. 2 with the neutral wire connected
normally. If a {fault occurs between
active and frame, the current will be
240 = 2, that is 120 amps.,, and the
15 amp. fuse will blow. Now suppose
for some reason the neutral wire no
longer is in circuit and all current
must return through the earth. If the
earth resistance is 7 ohms at the house
and at the transformer, then the current
is 240 = (7 4+ 7 4 2), that is 15 amps,,
and the fuse will just blow. Any hlgher
resistance than this and the fuse will
never blow. The metal casing of the
rig will be at 240 volts to earth,

We have neglected the resistance of
the active between transformer and
appliance, the resistance of neutral
between appliance and transformer, and
the resistance of the earth itself, about
0.09 ohm per mile, and secondary re-
actance. If these are considered, the
fault current will be smaller than 15
amps.

Tronaformer
scondary

mowy
30A, witch ’

I . m™
il ]

Considering the unknown resistances
and reactances, it seems to me that a
maximum resistance between electrode
and earth of 4 ochms should be the aim
to make the installation safe under
conditions likely to be met in practice.

The lower the earth resistance the
more likely the 15 amp. fuse is to blow
and disconnect the supply to the rig
and remove the possibility of the ex-
posed metal being at 240 volts to earth.
The danger of putting a heavier fuse

(Continued on Page 17)
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WARBURTON FRANKI

'For Your Radio and T.V. Accessories

W .F. are now distributors of the
Famous CANNON PLUGS

Types available from stock include:—
XL-3-11

3-Pin Female Panel .
3-Pin Male Panel .

4-Pin Male Panel .

3-Pin Female Line ... ... ... ...
3-Pin Male Line ... ..., ... ... ...

3-Pin Right Angle Female Lme 24/- 4+ S.T. 124%
3-Pin Floor Receptacle Male ...
4-Pin Female Line ... ... ... ...
4-Pin Male Line ... ... ... ... ...
4-Pin Female Panel .. ... ... .

9/6 + S.T. 123%
9/- 4+ ST. 123%
9/6 + S.T. 1234%
7/3 + S.T. 123%

METAL SPEAKER BOXES

Finished in Grey Hammertone Enamel.
Oval 5" x 3* ..
Oval 77 x 4" .. ... ..
Oval 9" x 6% ..

The round speaker boxes are open backed, but the oval ones
are completely enclosed,

........ 47/6 Round 6" .. ... .. ... 20/8
. 57/6 Round 8" ... ... .. ... 23/4
........ 75/~ All Prices + S.T. 25%

9/- 4+ S.T. 123%
13/- + S.T. 124%
12/- + S.T. 12i%
13/- + S.T. 123%
. 10/4 + ST. 123%

9 volt battery.

Enquiries welcomed for ot.her types.

TRANSISTOR AUDIO AMPLIFIERS

PK 544. Five Transistors—push-pull output. Works from
Low impedance mput output impedance
8 ohms. Boxed with circuit and wiring instructions.

100/- + ST. 25%

BARGAINS!

@ SILICON DIODES
400 p.i.wv. at 1 amp.

6/3 each or 70/- doz. + S.T. 25%

@ DYNAMIC MICROPHONES
High impedance with in-built stand,
24/- 4+ S.T. 123%

@ GANGED POTS
With d.,p.s.t. switch, 2 meg. linear.
7/9 + S.T. 25%

@ CHASSIS PUNCHES

Hammer Type, Locally made and
guaranteed. Set of three, §”, 1", 1-3/16".

59/6 S.T.E.

@ AMERICAN TAPE
Irish Brand, 5 1,200’ Reels, Mylar Base.
47/6 inc. tax and postage

MATRIX BOARD
New Miniature Series

Hole size: 0.045"%, hole spacing 0.17,

Stock Sizes 3" x 3” 2/10 4 S.T. 123%

of Boards: 6” x 6”7 9/6 4 S.T. 124%

9" x 97 20/- 4 S.T. 124%

Other sizes available up to max., of
34" x 24",

Hardware No. 253 Wedge Pin 9d. doz.

to suit: No. 285 Eyelet Tag 1/- doz.
No. 314 Turret Pin 7d. doz.

SOLDERING IRONS

Six-Second Push-Button Type

Uses screw-in copper tips and carbon
elements. Supplied complete with

transformer for mains use, or may be
used from accumulator.

85/- S.T.E.
+ Pack and Post 2/6.
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NEW - 2-W. TRANSISTOR
AUDIO AMPLIFIERS

Completely encapsulated in Epoxy Re-
sin. Size; 33" x 2" x §’. Works from

voltages of 434 to 12. QOutput impedance’

3.2 to 45 ohms. Leaflet supplied shows
how to use as:—

® Stereo Amplifier. ® Stereo Converter.
® Intercomm. ® P.A, System, or as
® Signal Tracer.

6 4 ST 25%
+ Pack and Post 1/-.

2-STATION TRANSISTOR
INTERCOMM. UNITS

Complete with connecting wire and

battery.
80/- + S.T. 124%
4 Pack and Post 2/-.

SIGNAL GENERATORS

LEADER—Combines Quality with

Low Price
LsSG10

Frequency Range: 120 Kc. to 260 Mc.
(six bands) and Calibrated Harmon-
ics 120 to 260 Mc.

R.F. Output; Over 100,000 Microvolts.
R.F. Control: Variable with two taps.
Modulation Frequency: 400 c.p.s.

AF. Output: 2-3 Volts,

AF. Input: Approximately 4 volts.
Valves used: One 12BH7 and one 6ARS.
Size: 63” x 10” x 44”. Weight; 6 1lbs.

Price £12/16/- + S.T. 124%
Pack & Post: Vic. 5/-, other States 7/6.

® TRADE ALSO SUPPLIED
® OPEN SAT. MORNING

Please include postage or
freight with all orders.
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SOME NOTES ON THE USE OF R.F. CHOKES®

R. G. CHRISTIAN, AMIEE., AMBritIRE., G3GKS

E radio frequency choke is an
extremely useful component which
makes its appearance in a wide
variety of circuits. In fact in some
cases the operation of the circuit is
vitally dependent on the use of one
or more r.f. chokes although the chokes
may have little effect on the design of
the circuit and as a result tend to be
regarded as of little consequence. This
viewpoint is in some instances an
incorrect one, particularly where the
choke is regarded as an anode load
when in fact it is not acting as such,
The purpose of this article is to ex-
amine whether the choke is being effec-
tively used. In doing so the writer
hopes to explain the reason for a com-
plaint, often heard, that the multiband
exciter or driver unit being used fails
to provide sufficient drive on 10 metres
whilst operating quite satisfactorily on
the lower bands. The requirements of
harmonic amplifiers for frequency cali-
brators are also discussed.

L x
el A aa e |

i
Fig. 1.—Approximate equivalent clrcuit
of an r.f. choke.

THEORY OF RF. CHOKES

The r.f. choke is wound to provide a
certain inductance, usually of the order
of several millihenries for medium
frequency use. The winding resistance
is generally rather large compared with
that of a tuning coil, with the result
that the Q-factor is on the small side,
but unless the choke is to be used as
the inductance element in a tuned cir-
cuit, this low Q is not a disadvantage.
The choke inevitably has some self-
capacitance which may be minimised
by winding it in several sections of
. “pies” so that the stray capacitance is
effectively made up of several smaller
capacitances in series, The stray cap-
acitance is really distributed through-
out the winding but for simplicity may
be regarded as consisting of a “lumped”
capacitance. The r.f, choke, shown in
a circuit diagram as a pure inductance,
is in fact acting as a circuit consisting
of inductance L and resistance R, in
parallel with a capacitance C,, as in
Fig. 1. Some measurements made on
a nominal 1.5 mH, choke of well known
make showed that L was in fact 15
mH,, C. was about 14 pF. and the Q
(= »L/R) varied from 16 at 180 kec.
to 3.5 at 400 kc.

At very low frequencies the choke
behaves very nearly as a pure induct-
ance and produces a reactance of oL
which increases with frequency. The
actual reactance is modified by the
presence of the capacitance C, and, to
a much smaller extent, the resistance
R. Neglecting the effect of the resist-
ance, the effective inductance is modi-
fied from L to L' such that L' = L/

* Reprinted from "“R.S.G.B. Bulletin," October,
1863,
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(1—«* LC.). In other words the effec-
tive inductance increases with fre-
quency due to the stray capacitance.
As the frequency is increased, however,
the inductive and capacitive reactances
will become equal (neglecting R), so
producing parallel resonance. The
parallel resonant frequency is given by

fo = 1/(27YLC.. In the case of the
example quoted abouve, since L. = 1.5
mH. and C, = 1.4 pF,, the self-resonant
frequency works out to 3.5 Mc. and
this value was confirmed by actual
measurement of f,.

Above this self-resonant frequency
the choke behaves as a capacitance of
very small value but of course its
reactance decreases with frequency.
Due to the fact that the self-capacitance
is really distributed, there is a possi-
bility of self-resonance at several other
frequencies. These may not cause ill-
effects provided they are parallel reson-
ances but it is possible for the capaci-
tance of one part of the coil to pro-
duce series resonance with the induct-
ance of another part. Since a series
resonance provides a low-resistance
path and as the duty of the choke ig to
provide a high impedance, it follows
that such resonances are to be avoided
it possible, particularly in the bands
being used.

For the purposes of this article, it
will be assumed that only one simple
parallel resonance exists. If this is so,
then at frequencies well above f, the
choke will behave effectively as a
capacitance C, with a reactance 1/wC..
Most of the foregoing theory assumes
that the choke is in complete isolation,
whereas in practice it must be con-
sidered as part of the circuit in which
it is used.

RFCI --I---l <
T

€31 muCa {a)
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Fig. 2.—Effective use of r.f. chokes. (a) Power
amplifier with pi-coupler; (b) Choke coupled
tuned load; (¢} Colpitts oscillator,

EFFECTIVE USE

Three examples of the effective use
of an r.f. choke are shown in Fig. 2.
In every case the choke is used to
provide a d.c. path for the valve and
in the case of Fig. 2(a) and (b) also
provides a means of coupling the load
to the valve. In any valve there will
be stray capacitances associated with
both grid and anode together with stray
wiring capacitances. These capacitances
may be considered, along with the self-
capacitance of the choke, as part of
the tuning capacitance C1 in Fig. 2(a)
and (b) and may in general be ignored
on the assumption that Cl is much
larger than the total stray capacitance.

The choke behaves in these circuits
as a low resistance path to d.c. and as
a high inductive reactance at the fre-
quency of operation. For example, our
1.5 mH. choke has an inductive react-
ance of about 270K ohms on 10 metres
and since the load connected to the
anode of the valve consists of a reson-
ant circuit having an effective resist-
ance much less than 270K ohms, the
choke has practically no effect on the
circuit. The same is true of the second
choke RFC2 in Fig. 2(a), the stray cap~
acitance effectively forming part of C2
in the pi-network. Again in Fig. 2(c),
the choke provides a d.c. path for the
valve whilst its stray capacitance is
effectively part of CI.

INEFFECTIVE USE

A common use of the r.f. choke is in
the circuit of Fig. 83 which could be
an amplifier or the anode circuit of an
electron coupled oscillator. The choke
provides a d.c. path for the anode cur-
rent of the valve but it does not con-
stitute the a.c. anode load. This is be-
cause of the stray capacitances C., the
stray capacitance of the choke (C.),
the output capacitance of V1 (C.), the
input capacitance of V2, and Cw the
capacitance due to wiring and proxim-
ity of components, ete. If V1 and V2
are pentodes, the total stray capacitance
(C = Cu 4 Cua + C¢ '+ C«) may have
a value of between 20 and 40 pF. which
may be considered as being effectively
in parallel with the inductance L of
the choke. The anode circuit will have
a parallel resonance at f, = 1/(2YLC)
so that if L = 1.5 mH. and C = 30 pF.,
then f. = 0.75 Mc. which is well below
any of the Amateur bands.

Below this frequency 1. the anode
load is inductive having an effective
reactance of «L' = oL/(1—1'/1*) it
we ignore the resistance of the choke.
At frequencies higher than f, the anode
load is capacitive and has an effective
reactance of approximately 1/0C. The
important conclusion we reach is that
the anode load” decreases as the fre-
quency increases, Now the gain of VI,
as a linear amplifier at least, is given
approximately by A = gmn/«C which
means that the gain is inversely pro-
portional to frequency. In other words
the gain is halved each time the fre-
quency is doubled, For a value of
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A NEW BOOK-

AUDIO AND ACOUSTICS

by G. A. BRIGGS, with James Moir, MIEE, as Sub-Editor

168 pages — fine art paper — 140 illustrations —  semi-stiff cover

Price only 1779 plus /- postage

When Sound Reproduction ran out of print in CONTENTS
1962 after sales totalling 47,000 copies since 1949, Chapter 1 Past and Present .. .. S
. . : . . w 2 The Ear ... .. ... .. . .. .
it was decided to revise the book in sections. » 3 Resonance .. .. ... .. .. ..
Audio and Acoustics deals with this aspect of the "o g gg‘;?n ?cdo ufsttei\crgrberation e
subject. Out of the 140 illustrations, only 30 are " & Free-field Sound Reoms . "
repeated from SR3. This fact, plus the valued » 7 Transient Response . .. .. .. ..
. . » 8 Stereo .. ... - ,

help of Acoustical Consultant James Moir as » 9 Schools and Constant-volt Lines . 11 .,

odi : ; » 10 Concert Hall d Studios ... .. 21,
sub ec.hi';or, means that the A.A. book is mainly w19 Concert malls danAmblgph?)fl g ;o
an original work. » 12 Live/Recorded Tests .. ... .. ... 1,

From—
McGILL'S AUTHORISED NEWSAGENCY

Established 1860 183-185 ELIZABETH STREET, MELBOURNE, C.1, VIC.

J “The G.P.O. is opposite” Phones: 60-1475--6-7

RIGHT STAR CRYSTALS HARBROS
FOE ACCURACY, STABILITY, ACTIVITY TR AN S I ST 0 R

Jerer POWER SUPPLIES

QOur Crystals cover all types and frequencies in
common use and include overtone, plated and

% Any voltage to 1,000v. d.c.
400 mA.

vacuum mounted. Holders include the following:
DC11, FT248, HC-6U, CRA, B7G, Octal, HC-18U.
THE FOLLOWING FISHING-BOAT FREQUEN-
CIES ARE AVAILABLE IN FT243 HOLDERS:—
6280, 4095, 4535, 2760, 2524 Ke.

% Fully shielded and filtered.

£8/10/0 pins 1239, Sales Tax. .
Immediate delivery on all above types. % Encapsulated Toroidal
AUDIO AND ULTRASONIC CRYSTALS—Prices on application, Transformers, Chokes,
455 Kc. Filter Crystals, vacuum mounted, £6/10/0 each plus 1239, Sales Tax. Transistors, etc.
ALSO AMATEUR TYPE CRYSTALS—35 AND 7 Mc. BAND.
% Ex Stock at Manufacturers

5.500 Kc. T.V. Sweep Generator Crystals, £3/12/6.
100 Ke, and 1000 Kc. Frequency Standard,
Commercial—0.029, £3/12/6, oom £8/15/6. plus 12}% Snlel Tax. .
Amateur—from £iln plus 1239, Sales T Prices.

£1/10/-,
CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. Write for price on your
We would be happy to advise and quote you. individual requirements.

New Zealand Representatives: Messrs. Carrel & Carrel, Box 2102, Auckland.

ContractoIr; ﬁ)l Fédlti"i‘mds fi‘az l(iovemxlnent ;e(p)artments. B. H ARD'NGE & SONS

46 Eastgate Street, Oakleigh, S.E.12, Vic. Phone; 57-6387 Healesville, Victoria
With the co-operation of our oOverseas associates our crystal
manufacturing methods are the latest. Phone 95
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C = 30 pF. the anode load is Toughly
1,400 ohms at 80 metres and falls to
only 180 ohms at 10 metres.

Bearing in mind there is no reson-
ance in the bands used, or so we as-
sume, there can be no fiywheel action
as in a tuned class B or C amplifier,
hence the output from V1 is going to
decrease with frequency and could well
be too small on the highest frequency
bands. This effect could be the reason
why very often a multiband driver
stage using a choke in the anode circuit
will not provide sufficient drive on 10
or even 15 metfres, yet gives ample
drive on the lower frequency bands.
If this occurs, one possible solution
might be to attempt to reduce the stray
capacitances by changing component
layout and by replacing V2 with a valve
having a smaller input capacitance. It
should be remembered that if V2 is
made up of two valves in parallel, as
is' often the case with a p.a. stage,
then the input capacitance is doubled.
Substituting one larger single valve may
be effective in reducing C,. Should
these methods fail to give sufficient
drive probably the only solution is to
replace L in the driver V1 by a suitable
tuned circuit or wideband coupler. Re-
placing L. by an rf. choke of larger
inductance will generally make the sit-
uation worse since a larger choke is
likely to have a larger self-capacitance.

HARMONIC AMPLIFIERS

The circuit of Fig 3 is often seen in
crystal calibrators where it may form
the output circuit of the crystal calibra-
tor or it may in fact represent a buffer
or harmonic amplifier. The amplitude
of the harmonics generated by an oscil-
lator or amplifier tend to decrease with
increasing order of harmonic, e.g. the
amplitude of the twenty-fifth harmonic
tends to be weak compared with that
of, say, the fifth. Now if the harmonic
output is fed into a circuit of the type
represented by VI in Fig. 3, then the
harmonic amplitudes will be further
reduced relative to each other because
the gain of V1 is inversely proportional
to frequency.

g

'
RFC( Bestcattn
1

¥l v2

Fig. 3.—Ineflective use of r.f. choke as
a.c. load.

It is convenient to consider a square
wave applied to the grid of V1 because
such a wave contains harmonics whose
amplitudes decrease inversely as the
order of the harmonic. In other words,
the fifth harmonic has five times the
amplitude of the twenty-fifth harmonic.
Since the gain of VI is inversely pro-
portional to frequency, it follows that
in VI our fifth harmonic is amplified
five times as much as the twenty-fifth
which is already only one fifth as strong
as the fifth, Thus at the anode of VI
the “fifth harmonic is now 25 times as
strong as the twenty-fifth. Obviously
the characteristic of V1 is not the best
one, because weak harmonics are being
made weaker relative to the strong ones.

Amateur Radio, February, 1964

What is required of V1 is that the
gain should increase linearly with fre-
quency so that at the anode of V1 the
fifth and twenty-fifth harmonics have
equal amplitudes, Even if the input to
VI is not a square wave, it will still
be a wave in which the harmonic-
amplitudes decrease with order of har-
monic and again the ideal gain char-
acteristic of V1 is one that increases
with frequency. One possible solution
would be to reduce the value of L to
a small value so that resonance with
L and C occurs at a frequency higher
than the highest harmonic required.
For example if C = 30 pF. and the
highest harmonic required is 30 Mc,
then L could have a value L = 1/0C
= 9.4 xH. However, at low frequencies
the reactance of L, and hence the anode
load, is so small that the gain of the
stage would be very much less than
unity, e.g. at 1 Mc. the 9.4 sxH. induct-
ance has a reactance of only 59 ohms
and if V1 had a mutual conductance
of 10 mA/V the gain would be 0.59.
This gain of course increases with
frequency and at 20 Mc. for example
would be about 20 times as large. If
such a system is used the stray capaci-
tance C should be kept as small as pos-
sible so that L. may be made as large
as possible.

O KT+
T O QUTMT
> 1
LEDRFC (
INPUT l
] [
r —] 7
< H
f 1
4 OHT=

Fig. 4.—Cathode follower harmonic amplifier. .

An alternative idea would be to use
a cathode follower with a choke as the

load as in Fig. 4, since the gain of a.

cathode follower .is less affected by
variations in load impedance and hence
frequency than that of the common-
cathode circuit of Fig. 3. The cathode
load now. consists of the choke in par-
allel with stray capacitances but these
strays will be smaller than those in
Fig. 3, thus the decrease in gain will
be moderate, It should be borne in
mind that the voltage gain of a cathode
follower is always less than unity due
to the entire output voltage being fed
back in series with the input producing
100 per cent. negative feedback. How-
ever, the power gain is much greater
than unity due to the very high input
and low output impedance. Since the
circuit in this application will generally
be feeding low impedance loads such
as the aerial input of a receiver for
example, the fact that the voltage gain
is less than unity will not be a serious
disadvantage. The choke could of course
be replaced by a small inductance as
suggested previously for Fig. 3 in which
case moderate compensation for the fall
in harmonic amplitude would be
achieved.

Inductive compensation as used in
wideband amplifiers and the use of
delay-lines as in distributed amplifiers
are aimed at producing a level response,
as opposed to a rising characteristic
and are outside the scope of this article.

In concluding, the writer hopes that
this article will induce some second
thoughts about the much neglected r.f.
choke and that consequently this essen-
tial component will merit a little more
attention in circuit design. [

*

HINTS AND KINKS

BETTER HEAT RADIATING
TUBE SHIELDS

KI9APE suggests that HX-~30 owners
boil the tube shields of all the tubes,
except the one for the 6360, in salt
water. This blackens the shields and
increases their ability to radiate heat,
thus extending tube life. I tried the
scheme and found that I now can-touch
the driver tube of my HX-30, which
I could not do before the salt water

treatment.
—~Reprinted from “QST,” Oct. 1963,

SHIELD CAN SOURCE

Fluorescent light starters have alum-
injum cases which make excellent min-
iature shield cans. The shields measure
13/16 inch in diameter and about 13
inch in length. Four tabs at the open
end of the shield can be run through

the chassis and bent for mounting.
—Reprinted from “QST,” Oct. 1863,

“QRX! The V.i.0%s. drifting again.”

A N.ARE. BASES

Most Amateurs are now familiar with
the fact that the AN.ARE. has several
bases in the direction of the South Pole
from Australia. Most would also be well
aware that Amateur Radio call signs
for such locations used the prefix VK1
for some years until the current VKO
replaced the former. But how many can
remember the year in which each of
the AN.A.R.E. locations “opened shop”?

To refresh your memory, in case you
have forgotten, here they are:

1947—Heard Island and Macquarie

Island.

1954—Mawson Base.

1956—Davis Base.

1958—Wilkes Base,

ggiseard Island closed operations in

Davis Base is 400 miles east of Maw-~
son Base, and Wilkes Base is 1200 miles

east of Mawson Base.
—WIA-L3042/BERS195.
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FOSTER DYNAMIC MICROPHONES
FOR HAND-DESK USE

SPECIFICATIONS:
Output Impedance . . .. 90 ohms or 50K ohms
Effective output level 55 db. [0 db. = (one) IV. Microbar}
Frequency response : 200 to 10,000 c.p.s.
OMNI-DIRECTIONAL DYNAMIC:

SIZE: 3" x 2-1/8" x 1", Retail Price

Cable: 12 ft. of P.V.C.

Switc}é: on-ofz.: | , 50K ohms

Desk Stand. Clip folds for hand .

Colour: WHITE, o nond W £2/10'7

‘ Plastic Diaphragm. + Sales Tax 5/3
DF-2 A QUALITY PRODUCT OF EXCELLENT DESIGN

narkeed by ZEPHYR PRODUCTS PTY. LTD.

58 HIGH STREET, GLEN IRIS, S.E6, VICTORIA Phones: 25-1300, 25-4556

Manufacturers of Radio and Electrical Equipment and Components

Agents: D. K. Northover & Co.; Neil Muller Lid.; Homecrafts (Tas)P/L Jacoby, Mitchell & Co. P/L.; T. H. Martin P/L.

auNSFonMsks ’ TRANSFO RM ERS
AR for special applications!

MeLg, aust,

EK PICTURE TUBE BRIGHTENER

A complete pluglin Transformer Unit to brighten
and prolong the life of ageing T.V. picture Tubes.
Fitted in seconds!

PLUGIN
BRIGHTENER

.;\I s TRANSFORMER KIT FOR 45 WATT 300V. DC/DC CONVERTER P.S. 25

Comprising the lightweight ‘‘Toroidal”’ Power
Transformer complete with Filter and R.F.
Ferrox-cube chokes.

POWER TRANSFORMER FOR 60 WATT 400V. DC/DC CONVERTER

Build your own Converter and Save! Lightweight
"Toroidal" Power Transformer Type PT2116.

; [ E POWER TRANSFORMER FOR “MULLARD” BATTERY CHARGER

Type PT2215 . . . specially designed for the latest
“'Mullard” Compact Battery Charger.

Available from your local A. & R. Stockist.

A & R TRANSFORMERS £Y5: 46 Lexton Rd., Box Hill, Vic. 890238
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6-METRE A.M. TRANSCEIVER

HE rig to be described here runs
eight watts to the plate of a 12BY7
to give an r.f. output of 4 to 5
watts.—suitable for most local working
and also some DX if the band is open
and a reasonable aerial (and QTH) is
available. The sensitivity of the “rush
box” receiver is ample for local work
when operating portable or mobile.

It was originally intended to use the
transceiver for operation on the 6 metre
a.m, net frequency of 53.032 Mc. for
portable and mobile use and also pos-
sibly for W.I.C.EN. however results
with the transmitter have been so
heartening it is also used as the shack
transmitter in conjunction with a home-
brew superhet receiver. For use in the
shack the regeneration control is simply
turned off and a jack inserted in the
earth lead of the T-R switch and con-
nected to the normal relay system in
the shack.

The original transceiver used trim-
mers to tune the final tank and adjust
the antenna loading because fixed fre-
quency work only was intended. How-
ever if shack use is intended, normal
varlable capacitors of about 50 pF.
maximum capacity with the controls
brought out to the front panel would
be preferable. V.f.o. can be used, util-
ising the present overtone circuit as a
doubler or tripler (mot straight through)
if the junction of the 47 pF. and 0.001
«F. capacitors is earthed.

" 21 Mitcham Road, Donvale, Vic.

ECC 81 7 12A17

RUSS HARDIDGE,* VK3ZRH

The modulation transformer is a
standard single-ended speaker trans-
former with primary 7K (to 12BYT7),
tapped at 5K (to 6GWS) primary
(common to B+4-), to 3.5 ochm secondary.
This gives a much better impedance
match than the normal centre tapped
transformer or with choke modulation.
The current drawn on transmit is in
excess of the manufacturer's figure of
50 mA., but the A, & R. transformer
type 2624 used in the original has shown
no signs of panic. With modulation, the
current cancelling effects of the auto
transformer configuration helps to pre-
vent any breakdown.

Chassts layout Top view,
12417 Tab

&
06,400,695
Gl TN

A crystal mike was used purely be-
cause of personal tf)reierence, however a
carbon mike could be used in the nor-
mal manner with the saving of one
tube; alternatively, the unused half of
the 12AT7 could be used as a tone gen-

Mod. Trans,

erator. Do not bypass the cathode of
the 12AT7 pre-amp. unless you particu-
larly want r.f. feedback.

With the screen bypass used, the
12BY7 should not need neutralisation,
but do not forget to check; inductive
neufralisation from plate to grid would
probably be the easiest method. While
the final was quite stable, 12BY7s have
been known to take off when used
straight through on 50 Me. A brass
plate across the socket, between plate
and grid lugs, should cure this it
should occur.

LAYOUT

All components except modulation
transformer, screen dropping resistor,
final tank, speaker, T-R switch, regen-
eration control and, of course, all tubes,
are below the chassis.

The only precautions are to make
sure that tuned circuits likely to cause
feedback are at 90° to each other, and
that hot audio leads are shielded. There
was some acoustic feedback when
switching from transmit to receive in
the original which was cured by using
a switch on the mike. Removal of the
rf. bypass in the plate lead of the
audio preamp. would prevent this, but
may accentuate rf. feedback—this is
a matter for experiment.

ALIGNMENT

Transmitter: All coils were first grid
dipped (dip the overtone coil approx.
half a megacycle higher than crystal

mMQ .

474 !

o ||| RFC.2,
1)

12A77

0
L6
RFCA,
Audio MM
- .001 . I J
T Y famrecen.
10K
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12v hedter wiring.
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POSTMASTER-GENERAL'S DEPARTMENT

has vacancies in Victoria for

RADIO TECHNICIANS

INSTALLATION — OPERATION — MAINTENANCE
V.HF., UHF., AND MICROWAVE COMMUNICATION AND
TELEVISION LINK EQUIPMENT
BROADCASTING STUDIOS

Qualifications;: Applicants should possess a good theoretical knowledge of
Electronics combined with practical experience.

Conditions: Excellent working conditions, amenities and benefits, including
id sick leave and three weeks’ annual leave. Some positions
involve country travelling or shift work.

Salaries: £19/16/10 per week rising to £20/18/4 per week plus overtime
and penalty rates.

Apply personally to:—
The Staff Employment Officer,
Lower Ground Floor, 250 Flinders Street, Melbourne.
Telephone: 60-4491.

LOW DRIFT
CRYSTALS

FOR
AMATEUR
BANDS

ACCURACY 0.02% OF
STATED FREQUENCY

35 and 7 Mc.
Unmounted, £2/10/0
Mounted, £3/0/0

12.5 and 14 Mc
Fundamental Crystals,

“"Low Drift,”
Mounted only, £5.

THESE PRICES DO NOT
INCLUDE SALES TAX.

Spot Frequency Crystals
Prices on Application.

Regrinds ... ... .. £1/10/0

MAXWELL HOWDEN

CHOOSE THE BEST—IT. (OSTS NO MORE

e o ™ e e e A AR

for rolioble coanoctioas

B

0. 7. LAMPRIZRS & CO. LIMITED. Mond OMce: 2741 Bowden Sireet, Alsusodvia, RSN
and o0 Melbowrne o Svishane o+ Adslaide « Pasth

P T D I S PP gy
™ e

15 CLAREMONT CRES.,
DURALUMIN, ALUMINIUM ALLOY TUBING
IDEAL FOR BEAM AERIALS AND T.V. VICTORIA
% LIGHT % STRONG % NON-CORROSIVE
STOCKS NOW AVAILABLE FOR IMMEDIATE DELIVERY THE NEW “AR.”
ALL DIAMETERS-}" TO 3" I.OG BOOK
Price List on Request
STOCKISTS OF SHEETS—ALL SIZES AND GAUGES IS NOW AVAILABLE
Larger, spiral-bound pages
GUNNERSEN AI.I.EN METALS PTY. LTD. with saote writing space,
SALMON STREET, HANSON ROAD, Price 5’6 each
PORT MELBOURNE, VIC. WINGFIELD, S.A. plus Postage
Phone: 64-3351 (10 lines) Phone: 45-6021 (4 lines) Obtainable from your Divisional
Telegrams: “Metals,® Melb. Telegrams: “Metals,” Adel. Seéges‘taaé lgglyﬁt y ('5.2;,"(\)7} c?gr’gaf"’»
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frequency), then driver coils were
adjusted for maximum grid drive to the
12BY7 (approx. 2 to 3 mA., depending
on crystal; at least 1§ mA. required for
good modulation),

The final tank and loading were
adjusted for maximum power up the
stick—more satisfactory than tuning for
minimum dip and then loading with
this particular bottle. Plate current
should be around 27 mA., screen current
6 mA. Adjust screen droppmg resistor
if necessary to allow 180 to 200 volts
on the screen with 250 to 300 volts
on the plate (measure with v.t.v.m. or
high resistance veoltmeter).

Modulation level is adjusted with a
c.r.o. or until plate current just kicks
upwards on peaks. The unit is capable
of excellent modulation when properly
adjusted.

Y

L
VKIZRK
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Receiver: Grid dip the rf. amp. coil
to 53 Mc., or adjust for maximum gain.
Grid dip the detector coil to 54 Mec.
with minimum capacitance (or use a
signal generator), then adjust number
of plates on capacitor if necessary to
tune down to 50 Mc. Tuning is quite
brecad and only a 4 to 1 vernier
{scrounged from a transistor portable)
was used in the original and found quite
satisfactory. Adjust coupling “gimmick”
(two pieces of hook-up wire wound
together, or trimmer if more capaci-
tance needed) for maximum sensitivity
together with smooth regeneration.
Maximum sensitivity, and selectivity,
is right on the threshold of regenera-
ion.

Spotting switch is for use with the
main shack receiver and v..o.

COIL DATA

LI—10 turns 27g. close wound on Aegis
5/16” slug-tuned former.

L2—6 turns, as above,

L3—6 turns 10 or 12g. 3”7
diam. spacing.

L4—2 turns hook-up wire over cold
end of L3.

L5—6 turns 18g. }” diam., 4” long.

166 turns as Ll.

R¥FC1—Quarter wave length of 27g. on
5/16” former.

RFC2—Anything from 2.5 to 100 mH.
choke.

id., half

AFTER-THOUGHTS

Power requirements are for 250 to
300 volts h.t. at around 100 mA. Either
6 volt or 12 volt wiring can be used.
12 volt was used in the original to allow
for mobile work.

Chassis was aluminium, 8" x 53}” x
2”, The case was steel, louvred ends,
9" x 7» x 510

Amateur Radio, February, 1964

The receiver, like all super-regens.,
will radiate, but tests running it on the
bench alongside the shack receiver show
that radiation is not significant,

.LANf.
e

25K Tab. H..ZPhones,

Tuning meter & Monitar.

TRANSISTORS

A transistorised version of the above
is currently being constructed and will
be described when final testing is com-
plete. It is expected to run about the
same power to push-pull AUYI10s. It
is intended to make this in two parts;
a hand-held section running around 500
mW. for short haul WI.CEN. work,
and a linear final running about eight
watts for installation in the car or for

- base station use.

Answers to any queries on the 6-

- Metre A.m. Transceiver or the tran-

sistorised version will be gladly given
on the air or on receipt of a s.a.e.

ACKNOWLEDGMENTS

The following articles are acknowledged as
providing .vartous ideas incorporated in this
design: “VK7 144 Mc. Communicator, “A.R.”:
“Compact Six Metre Transceiver,” WIKET and
WITND. “Electronics World,” April 1983,

Also thanks to all the six metre VK3 regulars
for their helpful assistance on the alr, with
particular thanks to Jack VKIZPG.

— @ 8 —

EARTHING

(Continued from Page 9)

wire in the 15 amp. fuse does not need
emphasing.

For reasonably damp soils an earth
resistance of about 1 ohm seems to he
the minimum which can be obtained
without a large amount of effort and
expense.

240 volts are lethal. Most people can
stand 50 volts without permanent
effects, although I know an electrician
who is severely affected by this voltage,

SUMMARY

To summarise:

(1) Every Ham Station should have a
separate earth bed with a maxi-
mum resistance of about 4 ohms.

(2) Earth beds are most easily made
using copper rods or galvanised $”
water pipes driven at least 4 feet
into the soil.

(3) The earth resistance should be
measured when the bed is in-
stalled.

(4) Earth beds should be checked for
corrosion every 12 months and the
resistance measured again.

(5) Separate earth beds should be used
for antenna towers.

BIBLEOGRAYPHY
1. Australian Standard No. CC1, Part 1, 1861.
S.A.A. Wirlng Rules—Pt, 1-Wiring Methods,
pu!l}lished by Btandards Assoclation of Aus-
tralia
2. Copper for Earthing Twellth  impression,
1061, De Pub-

licatIOn No. 30.

3. Standard Handbook for Electrical Engineers,
A. E. Knowlton: McGraw Hill,

4. trical C
McGraw Hil.

ts, Wagner and Evans;

WOOD FOR GIANT
RADIO TELESCOPE

The fact that wood does not cause
interference to radio signals  is an
important property which is being used
to an increasing extent in this electronic

ge.

In the February issue of “Wood Pre-
serving News,” an American publica-
tion, there is an article concerning the
extensive use of wood for construction
of towers which support the antenna
units of a giant new radio telescope at
the University of Illinois.

Important considerations in the design
of the antenna supports were the esti-
mated required life of 15 years and the
necessity to reduce to a minimum the
electrical and radio interference char-
acterisfics. This also meant that the
structure had to be as narrow as
possible.

A guyed timber structure was chosen,
consisting of four towers 165 ft. high,
joined at the tops by three trusses from
which the antennae are supported. The
entire structure is only 4 ft. 8 in. wide.

The trusses are of plywood and glue

laminated timber construction. All
timber in the towers and trusses is
preservative freated with pentachlor-
phenol, ensuring a virtually mainten-
ance-free life,

Because non-metallic and non-
conductor fasteners were required be-
low the focal line, densified wood bolts,
nuts, and washers were used. Densified
wood is made from thin wood veneers
impregnated@ with synthetic resin and
densified by heat and pressure.

Only 17 days were required to erect
the structure.

{Photograph by courtesy of “Wood Preserv-
ing News,” Chicago, U.S.A., and extracted from
C.8 1LR.O. 'Forest Products Newsletter,” Dec.,
1063.)
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NEW!

IMPORTED S.3.B.
TRANSMITTERS

The Famous Yaesu Musen Co.

FL-1008 All-Band Mechanical
Filter Transmitter
is now coming to Australia!

First shipment from Japan is
expected during March.

*
Will be Very Reasonably Priced

WAIT FOR IT!

Features: Built-in gear driven
VFO, VOX, ALC, 6DQ5 pa.,
80-10 Mx, 230v. a.c. input
Full details and photo next month.
*
Australian Agents:—

Bail Radio & TV Service

BOX HILL, VIC.

Woden Multimatch
Modulation Transformers

List Augdio RF Inp. Price +

No. Watts Watts 1249, S.T.
UMO 10 20 £5/12/4
UM1 30 60 £1/1/0
UM2 60 120 £10/4/3
UM3 120 240 £11/0/5
UM4 250 500 on application

WILLIAM WILLIS & CO.
PTY. LTD.
428 ELIZABETH ST., MELB'NE
Phone: 34-6539

Wireless Institute of Australia

Victorian Division

A.0.C.P. CLASS

commences
MONDAY, 10th FEB., 1964

Theory is held on Monday
evenings, and Morse and Reg-
ulations on Thursday evenings
from 8 to 10 p.m.

Persons desirous of being en-
rolled should communicate with—

Secretary W.LA., Victorian DPiv-
ision, P.O. Box 36, East Melbourne
{(Phone: 41-3535, 10 a.m. te 3
p.m.), or the Class Manager on
either of the above evenings.

Stocks of TRANSMITTING COMPONENTS arriving from
Johnson, B. & W. Millen, RS.C, Ohmite, Centyalab, Triad, C.D.E,
including Capacitors, Inductors, Sockets, Switches, Resistors, Fil. Tran.

JAMES BERRY & COMPANY—Importers

. (try 1.20 p.m. & 520 p.m.): 67-1853, McEwan House, 343 Lt. Collins St.
lsw;(il;)leyf l?t(ry lOpa.m.-3 p-m.): 61-6214, Da’king House, Rawson Place, Sydney.

TECHNICAL ARTICLES

Readers are requested to submit
articles for publication in “AR.,”
in particular constructional art-
icles, photographs of stations apd
gear, together with articles suit-
able for beginners, are required.
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Repairs to Receivers, Transmitters;
constructing and testing; xtal conv.,
any frequency; €5-ers, R9%-ers, and

transistorised equipment.

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

WIRELESS INSTITUTE OF AUS.

Federal Constitution Alteration

Federal Executive, on behalf of the Federal
Council of the Wireless Institute of Australia,
hereby gives notice that it is intended to alter
the Federal Constitution of the Wireless Insti-
tute of Austealin 1947 as follows:—

ta) Delete Clause 21 and substitute—

21, The Headquarters Divislon shall call
for nominations annually from its
members  for appoitntment to the
Federal Executive. such nominations
to be received not less than 60 days
prior to the conclusion of the fiscal
year. The nominations which shall
include the names of any retiring
members of Federal Executive will-
ing to re-nominate shall be submitted
by the Headquarters Division to
Federal Council for the appointment
by preferential vote of seven mem-
bers, two at least of whom shall be
retiring members.”

{b} Insert new Clause-2la—

“21a. The new Federal Executive shall
take office at the conclusion of the
Federal Conventlion which they shall
attend, or where a Federal Conven-
tion is not held, within one month
of the conclusion of the fiseal year.
The Federal Executive shall deter-
mine its own offices in such manner
as considered necessary.”

{¢) Delete Clause 24 and substitute—

*24. The appointment of Federal Execcu-
tive which shall be finalised by the
Headquarters Division not less than
14 days prior to the conclusion of
the fiscal year shall be notifled in
writing to Federal Council prior
to the concluslon of the fiscat year.
The Federal Executive shall notify
Federal Counctl in writing of the
offices and appointees thereto within
28 days of the commencement of the
new fiscal year or the Federal Con-
vention whichever §s the sooner.”

Any member of the Institute not in agree-
ment  with the proposed alterations should
notify his disapproval and the reasons to the
Federal Secretary within 14 days of the pub-
lication of this proposal.

FOR SALE
Late Model Comm. Receivers

and Transmitters

KW77 (Viceroy) Triple Conversion
Superhet,, crystal controlled front end,
slot filter, sideband selection, built-in
crystal calibrator, eight tuning ranges
from 1.8 to 29.8 Mc. Outstanding re-
ceiver for ssb. Former price £275,
now £226 tax paid. Performance is
guaranteed.

Geloso G209 Ham-band Receiver, tun-
ing 80, 40, 20, 15, 11 and 10 metres.
Built-in crystal calibrator, 12 tubes, S
meter, double conversion with crystal
filter at 450 Kc., selectable sideband,
excellent value for money. Former price
£173, now £100 tax paid.

Jelectro QRP-60 Transmitter. 60 watis
¢.w., 40 watts phone, c.c. or v.fo. (ex-
ternal) operation, 80 to 10 metres, com-
plete with power supply. Requires only
key, mike, xtal and aerial. Former price
£45, now £20 tax paid.

These equipments are in new condition
and have been used for demonstrations.
We are Australian agents for these lines.

R. H, CUNNINGHAM PTY. LTD.
8 BROMHAM PL., RICHMOND, VIC.
_Fhone 42-1614
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SIMPLIFIED CASCODE CONVERTER FOR TWO METRES'

details on which this article is
based appeared in. the Coventry
Amateur Radio Society's “News-
letter” for April last, in which G3NBQ
described a two-metre converter in-
tended as a prototype for copying by
C.AR.S. members who might have
had ‘no previous experience of wv.h.f.
construction and circuitry. Several such
converters have been built from his
design, which is essentially simple and
easy to get going—nevertheless, it is
capable of giving very good results with
the minimum of setting-up difficulty.

Fig. 1 is the block diagram, showing
a cascode r.f. stage (E88CC) into a
mixer (6AK5) with a twin-triode
(12ATT) oscillator-multiplier — just
about as basic a layout as you could
get for an efficient crystal-controlled
JOb on two metres. .

At Fig. 2 is given the circuit in
detaxl The oscillator-multiplier chain
is designed to knock out at 118 Mc,,
near enough, from a 6.5555 Mc. crystal,

the Two-Metre Converter

General view of
designed by G3INBQ. It was produced speci-
fically .as a prototype to be easily repeatable
by any experienced home constructor wishing
to make a start on v.hi. with a good c.c.

converter. In this shot, the input end is at
"upper left and the if. socket at lower right.
As -a simplified, though sound, basic design to
the ‘circuit given in Fig. 2, it can be relied
upon to give satisfactory results for anyone
without previous two-metre experience,

giving the if. tuning range of about
26-28 Mc, to cover the (two-metre)
band, 144-146 Mc. The crystal fre-
quency is times/3 in the first half of
the 12AT7 and then times/6 in the
anode of the second half. Provided
beats are not thrown into either the
if. tuning range of the receiver or the
144-146 Mec. signal frequency coverage
of the converter, any tunable if, can
‘be_used by changing the crystal fre-
quency and the order of multiplication
in the oscillator chain—but in fact the
arithmetic will show that there are
relatively few fundamental
frequencies that can be -used without
this sort of interference occurring. The
figures. given here are to avoid “bird-
ies” in the tuning range.

* Reprinted from “The Short Wave Magazine,”
September 1963.
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crystal -

FROM NOTES BY G3NBQ

Ae €88CC GAKS

Cascode RF Mixer *Main Ax

{2AT7
Oscf mylt.

Fig. 1.—Block diagram of the Two-Metre Con-
verter, which is easy to build and get going.

CONSTRUCTIONAL POINTS

The general appearance of the finish-
ed job, as built up by G3NBQ, is shown
by the photographs. To simplify the
constructional work, he hit upon the
ingenious idea of using 18g. tin-plate,
with tin screens, as the mounting, this
assembly then being dropped into a
standard aluminium box chassis, The
advantage of using. clean tin-plate,
rather than aluminium, is the very
important one that soldered joints can
be made direct to the chassis. More-
over, since at the constructional stage
the ‘“chassis” consists of no more than

iF output T

a piece of flat tin, 54" x 33", to which
the screens (two inches deep) can be
soldered, the work is much more assess-
ible than when building inside a small
box chassis.

One screen is fitted along the centre-
line of the mounting plate, and the
other is placed at right angles to form
a 14" compartment at the input (V1)
end-—see under-chassis photograph—ito
screen the two halves of the cascode
stage. This under-chassis view algo
shows how the wiring is simplified,
and from it and a study of Fig. 2, start-
ing from the V1 end, most parts can be
identified.

After construction, it will be found
that the mounting plate with its screens
will fit neatly into an aluminium box
6” x 4” x 2}” deep, and can be bolted
in by self-tapping screws,

ALIGNMENT

After doing a thorough wiring check,
apply power. On connecting the con-
verter into the main receiver, sharsh
should be heard; if this is not so, then
look over the mixer wiring. When

(Continued on Page 20)
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Fig. 2.—Circuit of the Two-Metre Cascode Converter. VI is in cascode and the twin-triodé at V3
multiplies a third-harmonic (“overtone™) crystal frequency by six, to give an injection fre~ -

quency of approximately 118 Mc. for a tunable if. range of 28-28 Mec.

Other oscillator-i.{f.

combinations can be worked out to suit individual requirements, provided oscillator beats are
not thrown into the receiving chain. The photographs show the simplified form of construction
devised by G3NBQ, and the article explains the équally simple alignment procedure.

C1, C5, C12—0.001 pF. disc ceramic.
C2, C3, C10--0.001 pF. feed-through.
Caa7 pF. tubular ceramic.

Cs, C8, C9, C15—0.01 pF. disc ceramic.
C7—5.6 pF. tubular ceramic (see coil data).
Cl1—2.2 pF.

C13—2-8 pF. beehive trimmer.
C14—100 pF. mica. -

R1-—68 ohms,

R2—220,000 ohms.

R3—330,000 ohms.

R4——100.000 ohms.

R5—10,000 ohms.

R6, R9—47,000 ohms.

R7—220 ohms.

R8—1 megohm,

R10, R12—4,700 ohms.

R11—22,000 ohms.

Xtal—6.5555-Mc. x 3.

V1—E88CC (ECCBB).

V2—8AKS.

V3—12AT7 (B308).
Note: All resistors rated % watt,

COIL DATA

L1—One turn round L2, of 20g. tinned. copper,
to % in. diameter. .

L2—Four turns 3 in. diameter, 20g. enamel,
spaced over % in. winding length.

L3—Four and three-quarter turns 3 in. dia-
meter, 20g. enamel, spaced over % in.
winding length, with C4 tapped on one
turn from C3 end.

L4—25 turns 24g. enamel, close wound on ¥
in. diameter I.F.T. -type slugged former,
fitted in can. Tuned to 27 Mec. by slug and
-C7. (These details for 26-28 Mc. LF.).

L5—Five turns of flexible lead over earthy
end of IA4.-’

L6—Two and -three-quarter turns 3§ in. dia-
meter, 20g. enamel, spaced over 3/16 in. .

L7—For 6.5555 Mc. xtal: 25 turns 24g. enamel .
on 3 in, diameter slugged former,. with.
tap at 3% turns.
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- Converter for Two Metres
(Continued from Page 18)

noise is obtained, check the c.o. grid
current by disconnecting R11l at the
chassis end and putting in a low-range
milliammeter; this should show a pro-
nounced peak reading on one setting
of the slug in L7, If this does not
happen, put a 10 pF. fixed capacity
between ground and pin 1 of V3. If

Under-chass view of the
Converter. The main
dimension ls 5% in. and
the *‘chassis” is actually
a mounting plate, with
screens, made of 18g.
clean tinplate which
simplifies the wiring
because earth = connec-
tions can be soldered.
Two screens as shown
are fitted (by solder-
ing), the smaller one at
right angles being 2 in.
deep with a slot cut for
the valveholder, and
placed to give a 1% in.
space for the V1 input
assembly. The finished
converter on its mount-
ing plate then drops
into a standard 8 x 4
x 2% in. box chassis,
and is secured by self-
tappers at the four cor-
ners. In this view the
aerlal Input end is at
lower right, and the 1L
output col::z'. socket at

the grid current still will not peak,
re-wind L7 with a few taps, and de-
termine which tap gives greatest cur-
rent.
current reading of 0.5-0.7 mA. and
when this is obtained, the meter can
be taken out and Rl11 re-connected to
the chassis.

If C13 is now adjusted, a noise-peak
should be heard; no ditﬁculty will be
encountered here, as C13 shifts the
resonant frequency of the tuned circuit
through quite a wide range. Careful
adjustment of L3, by spreading out or
squeezing in its turns, should peak up
the sharsh even more.

On connecting the aerial, something
should now be heard from outside, even
if it is only ignition noise (which can
be very useful for preliminary adjust-
ment of any converter!). There may
even be a few signals on the band on
which the signal circuits can be peaked
by manipulation of L2 and L3, while
fiddling with the configuration of L1
with respect to L2 may give you a
further gain in signal. For the 26-28
Mc. tuning range on the main receiver,
the if. winding L4 should be peaked
at 27 Mec. :

It having reached this happy con-
dition, with something coming in on
two metres, the converter appears to
go quite dead after switching on again,
it will be because_ the crystal has not
picked up. This is a very annoying
and not uncommon fault, and can only
be prevented by careful adjustment of
the c.0. in the first place. It may even
be necessary to move the L7 tap a
little, to increase the feed-back. In

any case, the crystal should be checked

out as a healthy oscillator before it is
plugged in. The probability is that a
strong c.o. beat will be found some-
where on the tuning range of the main
receiver (right outside the two-metre
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band, that is) and this can always be
used as a reference point for the activ-
ity of the -crystal.

It is understood that those converters
built to the recipe by G3NBQ, as dis-
cussed, here, are giving entirely satis-
factory results, and went off first time
without difficulty. The design can be
confidently recommended to anyone
thinking of making a start on the two-
metre band. ®

You are aiming to get -a grid -

PHONE OPERATION BY
L.A.O.C.P. LICENSEES

Pursuant to representation to the
Postmaster-General’s Department by
the Wireless Institute of Australia, the
following modes of telephony may now
be used by licensees in the Amateur
Service holding Limited Amateur Oper-
ator’s Certificates of Proficiency auth-
orising transmission in the bands above
52 Mec.:—

All authorised bands:

A3, A3a, A3b, F3.

All bands above 144 Mc.:

AU, PO. :

Ultra high and super high frequency

bands:
P3d, P3e, P3t.

Licensees will not be independently
advised by the - Postmaster-General’s
Department. Amateurs are therefore
advised to pass this information by word
of mouth and whilst in contact on the

air.
FEDERAL EXECUTIVE, W.LA.

—-— e & w—

Transistorised V.F.O.

{Continued from Page 7)

than the required stability of 0.003%,
as evidenced by my stable zero beat

with station NPG on that frequency..

It is a constant source of joy when
operating in the Amateur bands also.
There is absolutely no drift from this
source any more! ,

S.s.b. operators plagued by “drift-
itis” and .a.m. operators. whose fre-
quency shifts with modulation would
do well to build and use this little
gadget. You c.w. men can actually key
it for break-in! It is truly a “Synthetic
Rock™ ®

Introducﬁon to Ceramic

Dielectrics
(Continued from Page 5}

PIEZOELECTRIC EFFECT

Crystals of quartz, tourmaline or
seignette salt, suitably prepared, can
show an electrostatic voltage charge on
the electrodes if subjected to mechan-
ical stress. This effect, which can also
be reversed, is called “piezoelectricity”.

It was quite a surprise when, in
1947, it was discovered that mixed
crystal ceramics of certain HK types
can also be made piezoelectric, after
they have been polarised at elevated
temperatures. Depending on the mode-
of operation, these versions of ceramic

“capacitors. can be used as frequency

determining element in crystal oscilla-
tors, as ultrasonic receiver or trans-
mitter element, as gramophone pick-up
element, as high-tension spark element
to operate a motor car ignition system,
or to measure the pressure time diagram
of a gun or motor, to mention only a
few applications. Another application,
which may soon find wide use, is the -
transfilter, where discs suitably equip-
ped with electrodes can successtully
replace if. filters in radio receivers.

OTHER EFFECTS

We have mentioned already that
nearly all properties vary if the meas-
uring temperature, or voltage, or fre-
quency, or the shape of the ceramic
capacitor changes. Besides the chemical
composition, comprising the main in-
gredients plus some desirable trace
elements and many undesirable impuri-
ties, the many ceramic production
operations, with their controlled and
uncontrolled variables, affect the  elec-
trical properties of ceramic dielectrics
as well.

Putting the electrodes on is not as
simple or harmless as it appears either.
Silver alone does not bond to the
titanates; therefore, the metal paints
contain ceramic flux (lead boro-silicate)
plus other oxides (Bi: Os;, TgO) to im-
prove solderability, These ceramic
materials react with the dielectric dur-
ing the firing of the electrodes, more
with the upper side than with the lower
side of discs. The more flux the silver
electrodes contain, the longer and higher
the silver is fired; as a result, the K
factor will be lower and all other
properties affected. )

HK bodies containing over 90% Ba
TiO; absorb far more flux than TiO,
LK bodies. A disc, K:10,000 0.010”

‘thick, may lose 30% of the capacity if

the wrong silver paint is used. In the
case of the oxide skin type capacitors,
even the organic solvents and binders
affect the capacity, They do not seem
to burn out completely.

Several additional effects come in,
while the capacitors are being soldered
and the solder fills the space between .
the silver grains. To all these proper-
ties and effects, we have to add some
80 variables, which are associated with
the usual ceramic processes,. according
to a list published by'the British Cer-
amic Research Association.: .

_[Part Two, to appear in a later issue, -
discusses the other half of the job—
“How to make Ceramic Dielectrics”.}
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INTRODUCING THE NEW SWAN-TCU

TRANSMITTER CONTROL UNIT
COMPANION FOR YOUR SW-240
EXTERNAL VFO-provides for Separate Transmit-Receive Frequency Control

® Complete coverage of 20, 40. 73, and 80 metres.

® 100 Kc. Calibrator. ® 15 Mc. reception of WWV.

® VOX, Voice Controlled Operation, including Anti-trip.

® Built-in Speaker. ® Phone Jack.

® Plugs into all SW-240 Transceivers. (Complete with con-
nectors and installation kit.)

® Operates dircctly from Transceiver supply. No additional

power supply is required. Those who now own an SW-240
and A.C. supply need to buy only the Swan-TCU.

® The New SW-I17B A.C. supply may be installed inside the
TCU cabinet if desired, thus making a complete home
station in two matching units.

® SW-240 Transceiver may still be used in mobile opuration
by simply disconnecting the TCU. and inserting a jumper
plug.

THE FABULOUS
SW-240 TRANSCEIVER

240 watts pe.p. input.

High frequency erystal lattice hilter.

Precision tuning mechanism.

Exceptional frequency stability.

Receiver sensitivity better than one microvolt,
Automatic gain control. ® Break-in ¢.w, operation.
Frequency coverage: 14.000-14,350 Kc., 7,000-7300 K.
3,500-3,850 Ke. (Kit tor full 80 mx coverage available.)

SWAN ACCESSORIES

MOBILE MOUNTING KIT.—Locking type, including SW-12DC POWER SUPPLY for Mobile Operation.—Hax
speakes switch, with front-mounted mike jack. pre-wired Cables and Installation Havdwarc,
SIDEBAND SELECTOR KIT.—Provides both oppositz  NOW A NEW SWAN A.C. POWER SUPPLY, SW-117B.
sideband and a.m. receive position. Designed to (it inside the Swan TCU Cabinet or may be
SW-117TAC POWER SUPPLY with Matching Cabinet.— used scparately to power the SW-240. Includes top anc
With 5 x 77 Speaker and Phene Jack, bottom covers and rubber fect.

AUSTRALIAN DISTRIBUTORS—

W.FS. ELECTRONIC SUPPLY CO.

225-227 VICTORIA RD., RYDALMERE, NSW. Phones: 638-1715, 638-1355

interstate Agents—

N.S.W.: ATLANTIC RADIO S.A. TELEVISION & RADIOTRONCIS

36 Oxford Street, Woollahra — —  Phone 31-7811 12a Guys Arcade, Adelaide — Phone 23-2474
VIC.: ELECTRONIC SERVICES P/L. QLD.: GENERAL IMPORT DISTRIBUTORS

10b Douglas Strect, Noble Park —-- Phone 746-8443 135 Lutzow St.. Wellers Hill, Brisbane. Phone 48-5088

W.A.: NEIL JAMES & CO.

Barrack Street, Perth —_ -— Phone 24-8961

Amatewr Radio, February, 1964
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_electronics...

AN AWV 5762 POWER TRIODE IS PLACED IN THE LEAK DETECTOR TEST PORT

LEAK DETECTION

It is especially vital to the production of large valves to climinate the most minute vacuum
leaks.

The valve or sub-assembly under test is pumped out by the equipment shown above and its
outer surface enveloped in helium. If there is a leak the equipment indicates the fact by both a
meter reading and a loud audio warning.

The cquipment supplied to AWV requircments by Vacuum Electronics Corp. of the US.A_,
consists of a high vacuum system which includes a mass spectrometer tube, and electronic and
clectro-mechanical control systems for completely automatic use in production. The mass spec-
tromcter tube is “tuncd” by magnetic and electric ficlds to respond only to the predominant isotope
of helium.

Hclium, becausc of its small atom, its inertness and its rarity (the air contains only 0.0005%
by volume), is an excellent gas for detecting leaks. The helium mass spectrometer provides an
extremely sensitive and rapid. yet probably the most reliable, means known for leak detection.

T

R (= - v:m‘ym.-_m

AMALGAMATED WIRELESS VALVE CO. PTY., LYD, « SYDNEY + MELBOURNE <+ ADELAIDE +« BRISBANE

Amatewr Radioo Febrweoy,
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LSG11 SIGNAL GENERATOR
120 Ke.-390 Mc.

Freq. range (six
bands): 120 Ke. ta
130 Ae. on funda-
mealals; 120 to 390
Mc. on  harmonies.
Mod. freq. 400 and
1,000 c.p.s. Tubes:
12B117, 6AR5. Rec-
tifer:  half wave
selenium,  Provis-
ion for crystal os-
cillutor  axtal not
suppliecd), 1 to )5
Mc. 100, 117 or
230v. e, anput, 50060 ¢.p.s. Size: 7'z x 10% X
3tz in, Wewght: 6 1b.

Price: LSGl1l. £16/10/6 inc. tax.

COPPER WINDING WIRE

4 o7. Reels
16 gauge B. & S. Enamel . 9/6
18 gauge & 8. Enamel 8/6
20 gauge B. & S. Enamel 9/6
22 saunge B, & S, Enamel 9/6
24 gauge B. & 5. Enamel 10/6
26 gauge B. & S. Enamet 9/6
28 pauge B. & 5. Enamel 12/6
30 gauge B. & S, Enamel 13/6
33 gange B. & 8. Enamel 15/6
39 gauge B & S, Enamel 25/-

ER22 GERMANIUM
POCKET RADIO
Complete with carphones and  instrac-
tions, 22/6. Aerial wire to suil, dd. yd.

METERS

MRIP -1 mA clear plastie case. 18 e squine

e, 1 in. hole R, . R {14
P22 0-1 mA ., clemr plastieo ese, 1Yy ine square
face. 1’y in. halg . $3/-
122 0-1 mA., cleay plastie case. 2 in. square
{face, 17 in. hole Ri/6
VR3P Vumeter, —20 4.3db.. clear plastic, 3 in.
clear face, 1tz o hale 5/
SR2P «ignal  meter,  calibrated 9 3db.. clear
plastic. ‘e onldy . 15/~
VRAI? Vumeter, - 20§ 3db.. clear plstie, 3 in.
K34 LG squan £3/715/6

VR6: Vunwtet
3 oL osquare .

Mo63 0-1 AL 3 oin. rnd., bhakelite case /-

RI063 0-30 mA. doo. 34y ine oend. bakeli i

AOGS 0-150 mA. de.. 3'a ing rad.. bak

MO65 0-2508 mA. ... 3'a in. rad.. bakeli

AOG5 B=500 MA. d.e., 3'a in. rnd.. bakcelite, 3376

833A Valves £17/10/0 ea.

CERAMIC (CONDENSERS
Pigtail tvpe. Sizes available: 1, 1.5, 2.2,
3.3, 4.7, 5.6, 6.8, 8.2, 10, 12, 15, 18, 22,
27,29, 33, 39, 56, 68, 82, 100, 120. 130,
220, 270. 330. snd 390 pF. 1/- each, or
24 for £1.

AMERICAN POTENTIOMETERS
American Bradley. 2” long, }” shaft,
1“ diam. Available in following sizes:
10.000, 20,000, 25,000, 30.000, 50,000,
100.000 ohms. Price 2/6 each.

NEW CAPACITORS (Electrolytic)

ul. V. Price uF. V. Price
5 12 3/- 12 3/6
8 6 3/- 25  4/-
8 12 3/- 350 4/6
8 300 6/- 300  4/6
8 600 6/- 350 8/6
10 12 3/6 12 3/6
10 3 3/~ 18 4/-
16 300 6/— 100 12 4/-
16 600 8/6 100 6 4/
24 350 8/~ 1000 6 9/6
25 50 5/- 1000 12 13/~
23 3 3/= 1000 18 15/7

25 6 3/3
PLUGS AND SOCKETS

* Disposal tvpe

Belling & Lee Plugs o4/
Belling & Lee Sockets .. ... ... 3/6
or /6 pair.

Belling & Lece Joiner . o4

MULTIMETER Model 200H

20,000 olunis per v. d.e. 10,000 ohms per v. a.c.

Specifications:
D.c. volils: 0-5, 25,
50, 250, 500, 2,510,
A.c. volts: 0-10, 50,
100, 500, 1,000.
D.c. current: 0-5%0
uA.; 25, 250 mA.
Resistance: 0-60K
ohms; 0-6 meg.
Capacity: 0.01-0.3
#F. tat a.e. Svo.
0.0001 - 0.01 us.
tat a.c. 250v.y.
Decibel: minus 20
db. plus 22 db.
Output range 0-10,
. 50, 100, 500, and
1,000.
Battery used: UNS3
i 1.5v. 1 piece.
Dimensions: 3% x
44 x 1-1/8 in.
Complete with internal battery, testing leads
and prods.

Price £5/12/6 inc. tax.

POWER TRANSFORMERS
250y, aside, 30 mA., 6.3v. cl. 1.7 a. 32/6
225v. aside, 50 mA., 6.3v, c.t, 2a. 40/-
250v. aside, 60 mA. 63v. la, 6.3v.

ct. la. o .. 50/-

POWER CHOKES
12 Henrys, 125 mA., 275 Ohms, £2/8/0
12 Henrys, 100 mA., 290 Ohms, £1/12/0
CO-AXIAL CABLE

50 ohm, UR67, 3/8” diam. in 25 yd.
Rolls 30/-; or 1/6 yard.

71 ohim UR32, 3/16” diam., in 100 yard
Rolls £7/10/0,

72 ohm UR70, 3/16” diam., in 27 yd.
Rolls 30/-; or 1/6 yard.

T2 ohm, 3/8” 2/- yd,, £8/15/0 100 yds,

100 ohm, 3/8” 2/- ¥d., £8/15/0 100 yds.

BARGAINS! BARGAINS!

Rienartz Coils, RC6 12/6 each
Sato Knobs, black & white, {7 shaft, 1/6
Plastic Valve Caps, suit 807, 866, 3/6 ea.
Crystal Barphone, suit Trans, Radio, 6/6
Lial Globes, Madza, /6 per box ol 10,
Dial Globes, 40 ma. 1/- ea.
Egg Insulators ceramic, 157 & 17, 9d. ea,
Threce-core domestic Cable 2/3 a yard
Hook-up Wire, 10/010, ved, black and

Green, 4d, vard, or 200 yd. roll £3,
Earphone Inscris No. 2, actualing dia-

phragm type, ideal as small spkr., 7/6
Pye dble. bulkhead mig. Coax Con., 2/6
Pye Coax Connectors . 4/~ pair
Crystal Sockels, DC11 . 2/6 cach
Crystal Sockets, FT243 and min., 2/9 ea.
Vibrators, Qak/M.S,P., 6 voll, synchron-

ous, T-pin, AVd2IIR EUPRTRR VS |
Octal Plug and Sockel, American Am-

penol, inometal serew case, 8/6 each

Scope Soldering Ironsg, o clear 535/~
Complete with transformer £4/3/0
Ceramic Variable Condensers,  small,
5 to 60 pF. Eddystone . 28/-
Ceramic }” Shaft Couplings 3/6

Vibrators, 4-pin 6 volt, non-synchron-
ous, M437 . 42/ -
Vibrators. 4-pin 12 volt, non-synchron-
ous, M438 42/-
Valve Socket and Shield, 9-pin NMec-
Murdo 4/6
Ceramic 7-pin Valve Sockeis, 2/6 each
Ceramic 9-pin Valve Sockets, 2/6 each
Six-Core Cable 1/9 yd.

NEW TRANSISTORS IN STOCK

OC45 14/- OcC170 . 13/6
7 10/- 0C171 L1976
oC74 . 11/~ 0OC45 14/-
ALUMINIUM CHASSIS
5 x 3 x 2 inch . 6/3
6 x 4 x 2 inch . 9/~
8 X 5 x 24 inch 10/6
10 x 6 x 2! inch . 12/9
13 x 7 x 2} inch o 12/9
Also Large Stock of Matrix Boards

and Accessories.,

TECH MULTIMETER
300 AL movement.
AC and DC voltages:
H-10, 0-50, 0-230. 0-5M),
- 1uony .

Curreal ranges anAo
0-1. N-100, NH-3M mA.

Ohnis tange: 0-100,0d4
ohis,
Nize: X 20 x My
mgehes,
Complete with  leads

Price only 57/6. post paid.

Call Books

6/- each -+ 1/- postape

HAM RADIO SUPPLIERS

5A MELVILLE STREET, HAWTHORN, VICTORIA

Money Orders and Postal Notes payable North Hawthorn P.O.

North Bahvyn iram passes corner.

Phone 86-6465

5/- Packing Charge.

We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio
Valves and Transistor Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies,
Ducon Condensers, Welwyn Resistors, etc.
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During the recent Ross Hull Con-
test it was possible, due to the
activity in VK8, to obtain W.A.S. on
50 Mc., so it is appropriate to show
a collection of all VK Call Area
cards. The reader should also refer
to the Correspondence column (see
page 17) and page 14 for the W.LA,
(V.HF.) W.AS, Rules.
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FOUNDED 1910.

FEDERAL COMMENT

*

As_yet another Easter approaches, so does the annual meeting of the
Federal Council of the Institute—the Federal Convention. This will be
the 28th meeting of Federal Council at a Convention and could prove to
be a momentous one in the long history of the W.I.LA. One might ask why
thls_ one should be any more important than any other Convention at
which matters of policy and the future operation of the Institute are
discussed. The answer will undoubtedly lie in the presentation of the
first draft of the new Federal Constitution,

. This important aspect of the Institute administration was_ thoroughly
discussed at the last Convention where guiding principles for its prepara-
tion were laid down. The Institute in the past on a Federal plane has been
bound together as a whole only by mutual agreement between the Divisions
which are autonomous bodies and as such are not obligated to a Federal
amalgamation by law. The principles referred will now enable the
Divisions to be bound to a Federal company by law yet still retain their
own autonomy within their State boundaries.

The average member is perhaps unaware of the necessity for the
existence of a Federal governing body—space would prohibit giving every
reason why this should be so; however, the main one would be a central
authority through which the voice of the Institute would be heard and
which would guide and execute the policies expressed by the different
Divisions. There are other functions it would undertake such as the
publication of the magazine, the task of which has been that of the
Victorian Division for thirty odd years, the Call Book and other tasks
which have placed a financial burden and onerous duty on one Division,
In our Institute which has been steadily growing through the years, the
establishment of a central governing body will enable a more rapid growth
f:g t?kel _place which is all-important if Amateur Radio is to survive in

ustralia.

There will, of course, be many other important items to discuss at
the Convention in Adelaide, which is the venue for the first time since
1935. The success of this or any other Convention depends largely on
the interest of the members of the host Division, and although Easter is
a time when holidaying is prevalent, any members who can be present at
the deliberations of the Federal Council are always welcome and can learn
something useful about Federal administration of our Institute. We can
promise an interesting experience for any visitors who can come along,
and in addition we hope, a most profitable and momentous Convention
from the aspect of decisions and policies.

FEDERAL EXECUTIVE, W.I1.A,

CONTENTS

A Low-Cost UHF. Grid Dip New Call Signs ...

QOscillator ... ... ... ... ... .. .. Federal and Divisional Monthly
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air dux
air-wound inductors

IHlumitronic Engineering has dcveloped & complete
versatile series of air core inductors designed especially
for the Amateur rig, for protoiypes and production
models of r.f. transmission equipment. These coils may
be used for pi output circuits, conventional LC outpul
circuits, interstage and oscillator circuits. The series
consists of a standard coil type. a variable pitch type,
ah indented type and special wound type, in a range of
diameters from 3§ inch to 5 inches. All Air Dux Coils
are constructed of tinned or silver plated copper wire
wound on large low-loss plastic rods for the highest
mechanical strength and lowest electrical losses. Coils
that resist heat distortion of temperatures up to 400°F.
are available on special order for industrial and
military use.

WRITE FOR FREE EIGHT-PAGE AIR DUX CATALOGUE

Australian Representatives:—

TRANSTRONIC PRODUCTS

123 BALGOWLAH ROAD, FAIRLIGHT, N.S.W.
Phone: 94-6181
A complete range of these Coils are also avallable from:—
Vietoria: Queensland:

RN SRR E BT ST WY S e

ILLUMITRONIC ENGINEER. CORP.
California, U.S.A.

J. M. MAGRATH & CO. P/L.
208 Lt. Lonsdale St., Melbourne

C. A. PEARCE PTY. LTD.
33 Bowen Street, Brisbane

Phone: 32-3731

Phone: 2-8510

SPECIFICATIONS:
e we ... ... 50 ohms or 50K ohms
—-55 db. [0 db. == {(one) 1V. Microbar]
50 to 15,000 e.ps.

Output Impedance
Effective output level
Frequency response

OMNI-DIRECTIONAL DYNAMIC:

Swivel fits 5/8” 26 t.p.i. Stands.
Colour: TWO-TONE GREY.

Plastic Diaphragm,
Size: 41" long, 1} diameter.
Cable: 12 {t. of P.V.C.

Retail Price 50 ohms: £4/7/9Q + Sales Tax 10/11
Retail Price 50K ohms: £4/10/0 + Sales Tax 11’3

A QUALITY PRODUCT FOR TAPE RECORDERS & P.A. USERS

|
A 58 HIGH STREET, GLEN IRIS, S.E6, VICTORIA

FOSTER DYNAMIC MICROPHONES -.

| vateed v ZEPHYR PRODUCTS PTY. LTD.

Phones: 25-1300, 25-4556

|/

Manufacturers of Radio and Electrical Equipment and Components

Agents: D. K. Northover & Co.; Neil Muller Ltd.; Homecrafts (Tas.) P/L.; Jacoby, Mitchell & Co. P/L.; T, H. Martin P/L.
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A LOW-COST UHF. GRID DIP OSCILLATOR

C. HAGOORT,* VK5ZKC, and B. CLEWORTH,t VK5BQ

With the 70 Cm. band now available,
some v.hf. enthusiasts will want to
construct equlpment for this band. With
this idea in mind, the writers have
been experimenting with various cir-
cuits, tubes and layouts, and finally
have decided on the following design.

No originality is claimed for the
particular circuit used, however, it
will be observed that the layout is
novel and quite effective in practice.

Although it would be preferable to
use tubes such as the 6CW4, which
would result in a higher maximum
frequency, we used the 6J8 because it
is readily available and has a satis-
factory maximum frequency capability
(in this g.d.o., 550 Mc.).

sary will depend to an extent on the
type of indicator used. A much older
tube with no sensitivity control was
used at VK5BQ.

The tuning capacitor used is a small
single bearing type of about two plates
at 5BQ, and three plates (10 pF.) at
5ZKC. The shaft of this tuning ecap-
acitor is "“hot” for r.f. and will there-
fore have to be insulated if hand
capacity effects are to be eliminated.
The material used is polystyrene.

Next comes the problem of the coil
socket. If the overall frequency range
of the instrument is to be as large as
possible, then plug-in coils are indi-
cated. Insulating materials which are
satisfactory at the lower frequencies

ence to the layout drawing (Fig. 2)
will show how this socket is arranged.

The coils themselves are made from
4” outside diameter copper tubing, bent
into the shape of a hairpin loop. Fin-
ally, after calibration, they are finished
with a piece of P.V.C. tubing pushed
over them. This precludes the possi-
bility of shock to the operator. A neat
job will result if the tubing chosen is
a very tight fit and pre-soaked in a
solution of amyl acetate or duco thin-
ners to swell it. When pushed over
the coils and allowed to dry it will
shrink back to its original size. Differ-

- Fils. E.{100pf) B..
% 6J6 EM-80
Plug n D D ';_’
Cotl o
—pee () ‘70’( CS=COll Soch@t.
RFC cS cs
"
=
1000f = 4)ush 19 150-200v. Sae250u.
- For _6J6 fig. 1.
SK
C1—100 pF. RZ—470K ohms.
C2—10 pF. R3—4700 ohms.
C3—100 pF. R4—1 megohm linear pot. To-EM80 Grid.
R1—10K ohms. R5—470K ohms. 470K
Fig. 2.
Everyone knows that the 6J6 will are often very ‘lossy” at uh.f. The ent coloured tubing for each coil can
oscillate up to 600 Mc. with suitable problem has been overcome in the be used to facilitate identification.

tuned circuits, but it is not so easy to
make it oscillate over the wide fre-
quency ranges necessary for a practical
gdo. This is further aggravated by
the fact that the maximum capacity
of the tuning capacitor will have to be
reasonably large in order to provide
as large as possible a frequency range
with each coil. With these problems
in mind, the series tuned circuit (Fig.
1) was tried and found to give the
desired result. The only serious dis-
advantage is that the grid current
varies over fairly wide limits, from
maximum to minimum settings of the
tuning capacitor.

To minimise this, a “magic eye”
tuning indicator was used in both grid
dippers since it has the advantage that
it will cater for wider variations in
grid current than a meter, the pointer
of which can only be of assistance
whilst it is “on scale”.

In addition, it may be found desir-
able to use a sensitivity control as in
the 5ZKC instrument. This is used to
reduce the negative bias on the EMS80
when the low end of each coil range
is approached. Whether this is neces-

* Larkdale Ave., Sydenham, South Aus.
% 14 Coronation Av., Campbelliown, South Aus.
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following manner.

Two short pieces of brass tubing $”
inside diameter and -about #” long are
made into two little sockets by cutting
four slots with a junior hacksaw as
indicated in Fig. 3. One socket is
soldered rigidly to the fixed plate of
the tuning capacitor, and the other one
directly to the plate pin of the 6J8.
The plate pin is then braced to the
centre terminal of the T7-pin socket
with a "“blob” of Araldite,

This method has the advantage that
there is no additional dielectric loss
over and above that in the valve socket

The coils can be calibrated with the
aid of Lecher lines. With care an
accuracy of approximately 1% can be
obtained with this method. As the
exact dimensions of the coils will de-
pend to an extent on the tuning cap-
acitor used, the dimensions given in
Fig. 3 should be taken purely as a
guide. With the exception of the top
one, the coils should be made longer
than necessary and small pieces trim-
med off until the required overlap in

and tuning capacitor insulation. Refer-  frequency is obtained. 10 to 15 Mec.
will be ample. The total
CcolL 0L, SOCKET. frequency range of the VK-
Jumor hacksaw cuts. 5ZKC unit is from 285 to
| 555 Me.

I I
| L 1

Lengsp._gm_mwm
A-2%. B-2%. Cc-1%.
c-1,". D-t

A scale can then be pasted
to the outside of the case
and calibrated from 0-100.
Transfer this to the X axis
of a graph, the Y axis of
which is marked off in mega-
cycles, Curves are then plof-
ted for each coil in the usual
manner. [ ]
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YAESU MUSEN FL-100B S.5.B. TRANSMITTER

A Compact High Quality Mechanical Filter Rig |
COMPLETELY SELF CONTAINED 4

FEATURES |

|

Stable gear-driven v.f.0., voltage rcgulated
power supply, al.c., anti-trip vox, 80-10 mx.
100w. input to 6DQ5 p.a.. ws.b., lsb., cw,
am., 230 and 1l0v. a.c. operation. In fact i
this tx has the lot, and it’s all in onc ncat !
metal case 15° x 77 x 117" deep, grey crackle i
finished. :
i

AVAILABILITY EXPECTED EARLY APRIL

|
WRITE FOR BROCHURE TO THE i
AUSTRALIAN AGENTS— ‘

' BAIL RADIO & T.V. SERVICE

60 SHANNON STREET, BOX HILL NORTH, VIC. Phone 89-2213

DESIGN 1l QUALITY

Our wide experience gained aver 25 yoars enables us fo
Dosign and Manufacture Transformers and Electrenic Equipment
with the emphasis on Quality and Designl

L M ERICSSON [ &
U "TRIMAX” DIVISION: ~ A
FACTORY: CNR. WILLIAMS RO, & CHARLES ST., NORTH COBURG, VIC. 'PHONE 351203

(1
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CONSIDERATIONS IN RECEIVER FRONT-END DESIGN®

AL BROGDON, K3KMO'DIOHZ

The author explains the importance of r.f. selectivity and linearity,
and methods of improving this important characteristic

communications problem which

is unique in many ways. One of
these unique features is that the
Amateur is allocated continuous non-
channelised frequency bands through
which he may romp at will. This is
found in no other communication ser-
vice. This freedom to choose an oper-
ating frequency, plus the fact that there
are more Amateurs in the United States
than can be comfortably accommodated
by the frequencies available for their
use, results in mass mutual interfer-
ence. This over-population of the Ham
bands will certainly never lessen; on
the contrary, it appears as if it must
become progressively worse. The major
factors contributing to this increasing
problem are the phenomenal rate of
growth of the U.S, Ham population,
and the increasing pressure to reduce
the Amateur’s frequency allocations.

Thus, we may look forward to more
and more interferences on the high
frequency Ham bands. Practically the
only approach to the solution of this
interference problem is that of nar-
rowing the bandpass of the commun-
ication receiver until it is just wide
enough to accommodate the desired
signal.

In the typical communication receiver
the high selectivity is built into the
lowest frequency if. stages. The sel-
ectivity curves as shown in equipment
specifications are principally the sel-
ectivity of these low if, stages. These
curves lead us to believe that this is
the performance capability of the re-
ceiver, but the sad fact is that this
selectivity cannot be linearly trans-
ferred back to the antenna terminals
of the receiver.! The reason for this
is that the tuned circits of the receiver
are linked by vacuum tubes {or tran-
sistors)—nonlinear elements. So the
actual bandpass characteristics of the
receiver will be degraded by the
amount of ponlinearity in the transfer.
Let’s take an example to show the dif-
ference between the if. bandpass and
the overall bandpass characteristics of
a receiver.

On field day, there will often be two
operating positions in close physical
proximity but on widely-separated
frequency bands. According to the
manufacturer’s (i.f.) selectivity curves,
there should be almost an infinite
amount of attenuation at such far-band
frequencies. Yet the interference is
present. Let us consider the reasons
for the existence of this theoretically
impossible interference.

The level of the undesired signal
becomes so great that it causes the r.f.
stage to draw grid current, causing any
of a number of types of interference
to occur. The sensitivity of the receiver

THE Radio Amateur is faced with a

* Reprinted from *CQ', July 1963.
1 Brogdon, A., “Two-8Signal Selectivity Measure-
ments,” “CQ", August 1962, page 60.
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may be seriously degraded due to the
extra bias placed on the over-driven
stages through the excessive grid cur-
rent. Cross-modulation may result be-
cause of the overdriven stage’s non-
linearity. Harmonics of the undesired
signal are generated, which may cause
a spurious response. Two strong sig-
nals may combine in an overdriven r.f.
stage to produce intermodulation pro-
ducts. When one of these products falls
at the receiver tuned frequency, it will
cause interference.

With all of these possible sources of
interference, it becomes obvious that
the linearity and selectivity of the r.f.
amplifier stages become very important
in theé reduction of interference from
undesired signals. Although most Hams
think of selectivity in terms of the if.
selectivity, higher r.f. selectivity will
pay off with better receiver perform-
ance in the presence of interference.

AV.C. AND BIASING

The use of proper blasmg techniques
in the r.f. amplifier stages is an absol-
ute necessity. No rf. stage should be
operated without self-bias, and a.v.c.
bias should be applied to all r.f. stages
(plus the if. stages if desired). Two
sophisticated systems that are recom-

mended are the ‘“delayed” a.v.c. and
“hang” a.v.c. systems.

A delayed a.v.c. system is one in
which the receiver is operated with
the r.f. stages at maximum gain until
a received signal reaches a predeterm-
ined level, after which the a.v.c. voltage
is proportional to the signal strength.
The hang a.ve. circuit was developed
for use with c.w. and s.s.b. reception,
and features a fast attack time and a
slow release time. This results in a.v.c.
action which is applied at the first syl-
lable (or c.w. character) with an un-
noticeable delay, and holds in between
words {or characters) to maintain a
constant output during a transmission.

RF. RESPONSE

A spurious response can occur in a
receiver when an undesired r.f. signal
reaches the signal grid of the mixer.
The selectivity of the r.f. amplifier
determines the degree of rejection of
the undesired signals. Therefore, the
selectivity of the r.f. amplifier stages of
a receiver must be considered over a
wide frequency range. By injecting a
signal at the antenna terminals of a 3
to 30 Mc. communication receiver, and
measuring the voltage developed at the
signat grid of the mixer stage it was
possible to produce an r.f. selectivity
curve, Thus it included the selectivity
of all tuned circuits between these two
points.

It was seen that the off-frequency
attenuation rose to a maximum just
above the tuned frequency, then grad-
ually decreased and decayed into erratic
valleys and peaks. The receiver under

test was tuned to 14 Me. The attenua-
tion in the vicinity of the two metre
band was only 30 db. Thus it would
be possible for a Ham using the tested
receiver on twenty metres to experience
interference from a nearby Ham oper-
ating in the two metire band! Some-
times interference crops up in un-
expected places.

It is possible to minimise the erratic
behaviour of the off-frequency selec-
tivity of the r.f. stages, although it
cannot be entirely eliminated. The
performance may be improved by using
minimum lead lengths, shielding be-
tween stages, filtering of all leads ex-
cept signal leads, and the usual good
design practices. In addition, the over-
all far-frequency attenuation may be
improved through the use of external
selectivity aids.

Most Hams nowadays use a common
antenna system for both receiver and
transmitter, with either a T-R switch
or antenna change-over relay to con-
nect the antenna feed-line to the trans-
mitter and receiver. Also, most of these
Hams use low-pass filters to minimise
t.v.i If the antenna change-over sys-
tem is such that the filter is between
the receiver and the antenna, when
the switch or relay is in the receive
position, it will provide an additional
30-80 db. of attenuation above its cut-
off frequency. Also, some T-R switches
themselves are frequency selective,
giving the user an additional off-
frequency attenuation of perhaps-10-
30 db. Various bandpass filters have
appeared in the Ham magazines spec-
ifically for use in multi-transmitter
contest operation, and will provide
additional attenuation of undesired sig-
nals. All of these may be used to
increase the r.f. selectivity of a com-
munication receiver.

R.F. PREAMPLIFIERS

It would seem at first glance that the
rf. selectivity of a receiver could be
greatly improved through the use of
the commercially available preselec-
tors. Actually, this title is not entirely
accurate, since the units are primarily
designed to act as preamplifiers, and
may or may not have good selectivity
characteristics. An example of this is
the line of R.M.E. preselectors. The old
DZ-22A was not only a good high-gain
preamplifier, but provided outstanding
preselection through its .three gang-
{uned circuits. However, the current
R.M.E. preselector, the DB-23, has only
vne tuned circuit for each frequency
hand. The preampllﬁcatlon is excel-
lent, but the preselection is very poor.
At some points, the rejection of far-
frequency interference may only be
18-20 db., which may lead to interfer-
ence being generated within the DB-23
itself. Thus, the DB-23 would be a
very useful addition to a receiver if

{Continued on Page 13)
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A NEW BOOK- I

AUDIO AND ACOUSTICS

by G. A. BRIGGS, with James Moir, MIEE, as Sub-Editor

168 pages — fine art paper — 140 illustrations —  semi-stiff cover

Price only 17/9 plus V- postage

When Sound Reproduction ran out of print in CONTENTS
1962 after sales totalling 47,000 copies since 1949, Chapter 1 Past and Present . .. .. .. .. 22 pages
. R . . . o 2 The Ear ... ... ... .. .. ... .. .. "
it was decided to revise the book in sections. » 3 Resonance ... 16 "
Audio and Acoustics deals with this aspect of the » g gg*;g’ anoul:g‘é:rberatwn SR ig "
subject. Out of the 140 illustrations, only 30 are w 6 Free-field Sound Rooms .. ... .. T
repeated from SR3. This fact, plus the valued » 7 Transient Response .. .. ... .. .. 9
. . ”» 8 Stereo .. ... .. .. ... . ..o o 8

help of Acoustical Consultant James Moir as » 9 Schools and Constant-volt Lines . 11 .

i i i . 10 C t Hall d Studi . 21,
sub-ec.h?or, means that the A.A. book is mainly S oneert dlosa Is da'hmblé'pﬁ‘éiy """" ;o
an original work. . 12 Live/Recorded Tests ... .. e 11,

From—

McGILL'S AUTHORISED NEWSAGENCY
Established 1860 183-185 ELIZABETH STREET, MELBOURNE, C.1, VIC.
"The G.P.O. is opposite” Phones: 60-1475--6-7

HARBROS

TRANSISTOR
POWER SUPPLIES

% Any voltage to 1,000v. d.c.
400 mA,

BRIGHT STAR CRYSTAI.S

FOR ACCURACY, STABILITY, ACTIVITY
AND OUTPUT
Our Crystals cover all types and frequencies in
common use and include overtone, plated and
vacuum mounted. Holders include the following:
DC11, FT243, HC-6U, CRA, B7G, Octal, HC-18U.
THE FOLLOWING FISHING-BOAT FREQUEN-
CIES ARE AVAILABLE IN FT243 HOLDERS:—
6280, 4095, 4535, 2760, 2524 Kc.
5.500 Kc. T.V. Sweep Generator Crystals, £3/12/6.

100 Ke. and 1000 Ke. Frequency Standard, % Fully shielded and filtered.
£8/10/0 pins 1239 Sales Tax.

Immediate delivery on all above types. % Encapsulated Toroidal
AUDIO AND ULTRASONIC CRYSTALS—Prices on application. Transformers, Chokes,
455 K, Filter Crystals, vacbum mounted, £6/10/0 each plus 123% Sales Tax. Transistors, etc.
ALSO AMATEUR TYPE CRYSTALS—35 AND 7 Mc. BAND.
% Ex Stock at Manufacturers

Commercial—0.029, £3/12/6, 0019, £3/15/6. plus 124% Sales Tax.

Amateur—from £3 each, plus 1239 Sales Tax. Prices.
Regrinds £1/10/-.
CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. Write for price on your
We would be happy to advise and quote you. individual requirements,
“ New Zealand Representatives: Messrs. Carrel & Carrel, Box 2102, Auckland.

Contractors to Federal and State Government Departments.
BRIGHT STAR RADIO B. HARDINGE & SONS

! 46 Eastgate Street, Oakleigh, S.E.12, Vic. Phone: 57-6387 Healesville, Victonia

With the co-operation of our overseas associates our crystal Ph
manufacturing methods are the latest, one 935

—
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INTRODUCTION TO CERAMIC DIELECTRICS®

PART TWO

CERAMIC DIELECTRICS
An Engineering Problem

The case of Centralab, U.S.A, gives
some idea of what is involved.

Centralab, a leading U.S. ceramic
capacitor manufacturer, stated in 1948
that 30 ceramic and electronic scientists
and engineers worked 150,000 hours
preparing 25,000 HK compositions, but
only two of these were used for mass
production. Further, they stated that
1t will take them 15 more years to
evaluate all measuring results and in-
vestigate special observations more
closely.

This statement underlines the com-
plexity of the job and the nearly infin-
ite number of possible combinations.
As one may well imagine, we could
not do the development of ceramic
dielectrics on such a grand scale in
this country, but this example shows
how much work is involved if one
wants to reduce the chance of over-
looking possibilities.

QOur Job: In our profession, it usually
goes like this:

A customer sends us a t.v. circuit
and wants a suitable capacitor for a
certain application, or he sends us
some foreign capacitors and wants us
to make exactly the same type. If we
find something interesting in a tech-
nical magazine or in the patent liter-
ature, then a new developmental pro-
gramme may be initiated, and the same
is the case if we have a new idea
ourselves,

In all the cases we have to translate
electronic  properties intoc chemical
formulations, and these into ceramic
processes {without a dictionary)}. Next,
we have to prepare and measure cer-
amic capacitors, evaluate the results,
and correct the formulation and change
the ceramic processes to achieve the
required properties more closely. This
often means that electronic measuring
techniques and new ceramic processes
have to be developed. Production and
measuring techniques have to be well
understood, or the results will be mis-
leading.

SOME CERAMIC DIELECTRIC
FORMULATIONS

LOW LOSS STEATITE

Typical insulator porcelain, at 1 Mc,,
has a PF. 30 to 100 times higher than
good mica or ceramic. The TCc¢ is
many 100 parts per million positive, and
the I.R. falls rapidly at elevated tem-
peratures. The alkalis were found to
be mainly responsible for this, and it
was also found that the same is so
when glass compositions were tested.
This means that we cannot use feldspar
or clay with a high flux content, mainly
sodium is dangerous.

* From a Lecture glven to the Ceramic Society
of Australia (N.S.W. Division).

1 25 Berrille Road, Beverly Hills, N.S.W.
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The low loss steatite, composed of
very pure talc (HgO-Al:0,-S10.) plus
carbonates of earth alkalis (Mg, Ca,
Ba) and other oxides as mineralisers,
was the answer. Only small amounts
of clay, contributing traces of flux,
have to be added often to achieve
vitrification below 1,400°C. The low
P.F. of 0.04%, high I.R. of up to 10%
/em. at 200°C., and the low K of 6
to 7 make this material very suitable
as r.f. insulator, where low, stray cap-
acities are required.

The TC+ of PI40 to 180 was more
important in the past, because iron dust
cores in coils of tuned circuits had a
negative TC of the permeability and
the resulting frequency drift could be
compensated with steatite capacitors
(German trade names, since 1932, are:
Calit, Frequenta). L.L. steatite is
widely used in switches, valve holders,
terminals, v.h.f. coil forms, transmitter
aerial insulators, etc.

LK DIELECTRICS

The electronic industry required
dielectrics with higher K factors to
be able to make less bulky capacitors.
Suitable mica was - not available in
Germany around 1930-34, but they
remembered a patent of Schmidt, 1902,
in which he had found that TiO. had
a K factor of 117. Then the Hescho
and Stemag Companies developed,
during the period from 1934 to 1938,
a range of LK dielectrics with:—

K Factors of 14 40 80

Ce NPO N400 N750

PF. 002% 02% 0.1%
and 1938/1939:—

K Factor 40

TC: N120 N250

P.F. 0.02%

Nearly all the shapes and styles still
used all over the world today were
developed by these two firms about 25
years ago. The compositions used in
those days were relatively simple.—
TC. Mainly containing Trade Name

NPO MgO and TiO: Tempa 8.
N120 La.O: and TiO. Tempa T.
N400 Clay and TiO. Condensa N.
N750 10% Clay & TiO: Condensa C.

_ These dielectrics had peculiar proper-

ties.

The NPO needed 1,450°C. to fire
dense.

The N120 shrank about 50% (extrud-
ed tubes).

The P.F. increased 100 times at 800
c/s., 100°C., and the TC. became
P7000 under the same conditions.

The N750 had a P.F. which was too
high at AF. before ZrO: was added.

The best bodies do no longer contain
any clay.

Many compositions have changed
since and they often contain up to 6
or 8 oxides, most of which have been
pre-reacted in groups during a calcin-
ing process., One group allows for the
adjustment of the TC. mainly, and
another group influences the K factor.

H. F. RUCKERT,7 VK2AOU

Again, other additives improve the
P.F. so that there is no deterioration
under accelerated life test conditions
(100°C., 100V/thou,), which could
cause in some cases a partial reduction
of TiO., affecting P.F.,, LR. and break-
down level.

The importance of temperature com-
pensation was gradually appreciated
more and more by radio designers, and
this requirement had to be satisfled for
all Armed Forces’ equipment, and now
too for domestic receivers. The jintro-
duction of ferrite coil cores for induct-
ances of tuned circuits called for higher
N TC. capacitors for the achievement
of good compensation of frequency
drift.

These are the reasons why we have
all over the world now 17 standard TCc
values of:—

P150 P100 P33 NPO
N33 N73 N150 N220
N330 N470 N560 N750
N1500 N2200 N3300 N4700
N5600.

It seems to be possible only to pro-
duce high P TC¢ values either with a
low K factor or with a high P.F. The
more common oxides of Zn, Sn, Zr,
Mg, Ba, etc, are often used, which
give suitable PF. and K factors if
just sufficient TiO. is added to achieve
the desired TC+. The N750 body is
still to 75-90% of TiO:; but much re-
search work had to be carried out to
overcome the P.F. increase occurring
formerly after flash tests. The more
negative TC. values can be obtained
with alkaline earth titanates such as
Ca and Sr, but other oxides have to
be added to.obtain the properties which
are now world standard.

The highest K associated with low
P.F. and the standard TC¢ is the target,
but practical production requirements
have to be considered as well. An LK
series which would require a different
firing temperature for each TCc type
would be quite a costly nuisance for
tunnel kiln operation; also, the TCc and
P.F. should not depend toc much on
the firing temperature (z:25°C.).

It is now possible to make NPO or
N750 bodies with losses so small that
discs 3~ thick, with an oil-protected
surface, have a P.F. so low that many
well known @ meters do not register
a PJF. at all, It is, therefore, not sur-
prising that transmitter plate type
capacitors using these dielectrics have
almost entirely replaced the much larg-
er and more expensive mica capacitors.

HK DIELECTRICS

It was around 1941/42 that the high
K factor of Ba TiOs; was discovered in
U.S.A.,, Germany, Japan and Russia.
However, most of the early work on
HX bodies was carried out by Dr. E.
Wainer, of the Titanium Alloy Manu-
facturing Co., and the many patents
are proof of the tremendous work done
and the important results achieved.
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The K factor vs. temperature curves
or TCc graphs are most important in
comparing HK dielectrics.

The graph, Fig. 1 (curve 1), shows
the TC of the K factor of 99.8% pure
Ba TiO., and the curve II. gives an
indication of the importance of having
the correct stoichiometric ratio (+6%
Ba O). The reduced K factor of curve
III. shows one reason why clay is
usually no longer found in capacitor
dielectric formulations. Too much mill-
ing jar and pebble material have been
ground off and contaminated the Ba
TiOa.

In Fig. 2 we see the temperature v.
K curve of Sr TiO: and Ca TiO.. The
obvious aim was to shift the Curie
Point of Ba TiO. from +120°C. and
the K peak of Sr TiO: from —100°C.

impurities), and the price must be small
compared with the labour cost of the
product.

After satisfying the electronic re-
quirements laid down by the customer
or the world-wide standard of develop-
ment, our ceramic production men call
for modifications, so that the new mix-
ture is easy to press or extrude, that
the kiln furniture does not become
contaminated, that the existing furnace
does not cause heat-shock cracks, that
warping does not occur, that firing in
layers without a separating medium is
possible, and that an already used
production firing temperature below
1380°C. will give all the listed proper-
ties achieved in the laboratory. Quite
often, we have to start all over again
and again, trying to flt one more re-

or so to the usual operating tempera-
ture of about 30 to 40°C. for radio and
t.v. receivers, in order to raise the
usable capacity.

By combining Ba TiO, and Sr TiO,
in a ratio of 80:20 parts, we can
achieve this first aim.

The next target was to broaden the
peak, to reduce the TC. or to increase
the K factor below and above the K
maximum.

In spite of the tens of thousands of
combinations made, the hundreds of
patents claimed, and the trying of all
metal oxides listed on the periodic table
—including rare elements—it was not
possible to achieve a K :5.000 or 10,000
NPO body.

Figs. 3 and 4 demonstrate how addi-
tions to Ba TiO, can modify the K vs.
temperature curve.

Many titanates, stannates and zir-
cohates are being produced in com-
mercial quantities by T.AM. to be
available as additives to Ba TiO..

It may be of interest to know that
Ba can be replaced by Niobium, but
the higher cost makes this material
unattractive. When developing an HK
dielectric, we can first try to obtain a
certain maximum K, then an  accept-
able TCc, next a good break-down
voltage of 8 kv. d.c. per 0.030” material
thickness, a P.F, of 2% or less, and an
IR. of 10° MQ per 3" diam. disc. The
raw materials needed, to achieve these
developmental steps one by one, must
be readily available and of a suffic-
iently consistent quality (BaO/TiO.
ratio, type of impurities, percentage of
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quirement in a scheme developed so
far, without losing other valuable
features.

We, therefore, have a sample col-
lection with capacitors from all tests
in several thousands of numbered
envelopes. All measuring data are be-
ing recorded in a library of lab. record
books accumulated over 10 years. Qual-
ity control tests, with statistical evalua~
tion of results and 2,000 h. accelerated
life tests with climatic cycles, are
carried out next, before a dielectric is
approved for mass production of cap-
acitors, If, finally, the customer does
not like it, then the project has to go
back to the ceramic lab. once more.

PIEZOELECTRIC BODIES

Most bodies containing Ba TiO. be-
come piezoelectric after polarisation.
This is usually done by heating the
capacitor up in oil above the Curie
Point (130°C.), applying 100v./thou.
and cooling the parts down gradually
with the wvoltage applied. In recent
years, PbO-ZrO.-TiO. bodies have
gained importance, because their reson-
ance frequency and piezoelectric coup-
ling factor is far more stable with time
and temperature. They often contain
other oxides as well.

The firing of bodies, which contain
PbO to over 50% dense, presents many
problems. Lead vapour atmosphere of
the right pressure, saggers and kiln
furniture, which do not become fused
by lead vapour, have to be used, to
prevent too much shrinkage, porosity,
distorted shapes and an unbalanced
composition, Used in transfilters as
radial mode overtone resonators, uni-
form structure and diameter are very

bidde s ety di
red gt ee
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important to obtain low insertion loss,
selectivity and few spurious resonances.
These dielectrics are now becoming
very important as more applications
are found. i

SEMICGNDUCTOR CERAMICS

Semiconductor ceramics have been
used in Germany since 1946 as heating
elements in hot plates and cigarette
lighters containing TiO., iron oxide,
tin oxide and other ingredients. Uran-
ium dioxide has long been used in
thermistors by Siemens in a.c.-d.c.
radios, Some ferrites and modern
thermistor bodies also come into this
class. Semiconducting bodies have also

for 3v. units, even this low wvoltage
represents a very high field strength,
and the capacity drops considerably
with increased voltage, Even so, the
I.R. reaches 1,000 to 10,000 M and the
breakdown voltage is usually 150 to
800v. for 30v. types. We were among
the first few countries and firms in the
world to market this type of capacitor.
In the lab., we achieved, with a special
process, up to 30 «F. on a 3}” diam.
dise. suitable for 3v., but this type is
not yet on the market. That is 4,000,000
times the capacity a porcelain disc of
the same size would have.

(iii) The barrier layer capacitor does
not use a true ceramic dielectric any

been developed using transistor-like
techniques. The following three types
may be mentioned:— .

(1) To increase the capacity per unit
of component volume, as required by
modern miniaturisation (transistor sets,
space rockets), thin sheet HK pieces can
be stacked by interposing alternatively
conducting ceramic thin sheet pieces to
act as electrodes (compare stacked mica
and tin foil capacitors). The latter
ones are composed of titanates and iron
oxide. The stack is fired to form one
block, which is not as fragile as in-
dividual silvered thin sheet pieces,
0.002" to 0.010” thick, made by various
manufacturers.

(ii) The oxide skin type of dielectric
is formed by adding a small percent-
age of rare earth titanate to an HK
body. When this body is fired in oxid-
ising atmosphere, a typical HK ceramic
results, with an LR. of 10°* Mf2 and a
certain Curie Point and HK P.F., but,
in reducing atmosphere, a material
which is nearly black of very low LR,
is obtained. If now these pieces are
reoxidised on the skin, by firing under
suitable conditions, we can achieve an
extremely thin oxide dielectric skin on
a robust disc. In this way, effective
apparent K factors of several millions
are obtainable. In fact, we have two
HK capacitors in series with a common
ceramic semiconductor inner electrode.
Highly sensitive piezoelectric trans-
ducers can be made in this way.

A ceramic diode results if one skin
is damaged or broken down, because
now the conductor electrode contacts
the ceramic semiconductor. The TC.
can be made quite low by adjusting
the composition. Due to the thin dielec-
tric, 0.0005” for 30v. types and far less
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rectifiers are formed. If we use indium
or nickel as one electrode, to obtain an
ohmic contact on this side of the cer-
amic and no diode, and silver on the
other side, we will see that a d.c. cur-
rent will pass 1,000 or more times
better through this junction in one
direction than in the other direction.
An N type diode effect is being ob-
served. (This is a simplified picture).

Usually, we have silver electrodes on
both sides of the semiconducting cer-
amic, forming two similar diodes with
opposing polarity, so d.c. current is
greatly hindered in both directions by
the reverse resistance of one diode for
each polarity, and it looks, therefore,
like " a typical capacitor. The actual
dielectric is formed by-the reverse field
causing an electron depleted area called
double layer occurring at the interfaces
of the semiconductor and suitable con-
ductor due to their inherently different
number of free electrons.

That is why the TC., piezoelectricity
and other dielectric properties of the
ceramic, otherwise expected due to the
HK type composition, cannot be found
any more on these diode components
which can be used as capacitors. The
maximum working voltage, in combina-
tion with an acceptable I.R. or leakage
current and P.F, is usually 12v. 1 gF.
capacity on a 1” diam, disc for 3v. and
an LR. of 20 K2 or 0.5.F. with 300 Kp
LR. are possible.

One U.S. firm has produced this type
of capacitor for over a year, and five
more firms have marketed these cap-
acitors in recent months, We have

more. The ceramic is usually Ba TiOa
with a critical Ba O to TiO: ratio doped
with a small and critical amount of a
rare earth or other oxide, which will
affect the Ba TiO: crystal structure in
such a way that the body becomes a
semiconductor already when fired in
alr.

With commercial grade titanates,
which have 2 to 3% impurities, and
which may be out of balance by up
to 4% as far as the stoichiometric ratio
is concerned, firing under reducing
conditions is still necessary to obtain
the best properties, but reoxidisation
is not attempted in this case.

At the interface of the semiconductor
(here a ceramic) and the conductor
(here the silver electrodes), diodes or

developed similar units also. The TC¢
and voltage co-efficient of the capacity
are low, but the leakage current is
more in the order of the values meas-
ured on electrolytic capacitors. (We
may even call the electrolytic capacitor
a wet ceramic capacitor having an
aluminium oxide body, and other com-
binations are possible, also.)

Some 200 millions of ceramic cap-
acitors have been made in this country
in recent years, doing their job in

radios, twv. sets, ships, aeroplanes,

transmitters, fluorescent lights, and

many other applications. *
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RADIO AMATEUR CALLBOOK Price 5276 (inc. postage)

Radio Amateurs of the US.A. (al] K and W calls). Listing over 240,000 Radio Amuleurs in the 50 United States, its |
Possessions and personnel in foreign countries. Over 30,000 changes, including many thousand new licences, are made
in each issue. Latest Edition. *

FOREIGN RADIO AMATEUR CALLBOOK Price 3276 (inc. postage)

Radio Amateurs outside of the U.S.A. Listing over 100,000 Radio Amateurs in all countries outside of the 50 United '
States. You will find in each issue thousands of new licensees and changes, gathered from every country of the world.

Essential to DXers.

RADIO AMATEUR DX GUIDE

Contains International DX Log, World and Prefix Maps, Great Circle Bearings, and many other features! Sixty-four
pages of valuable information for Radio Amateurs everywhere!
other data. Each 83" x 12” page is easily removed for mounting under glass or on the wall

Latest Edition.
Price 24/- (inc. postage)

Crammed with maps, time conversion tables, and
Latest Edition.

ket amareur WORLD PREFIX MAP

THE RADIO

avateurs WORLD ATLAS

Contains al] six Continents of

This unabridged 29”7 x 42"
Map, printed in four colours
on heavy stock, shows Capi-
tals and Major Cities of every
land. Al a glance, there are
Radio Amateur Prefixes by

the world. West Indies-Carib-
bean area. Polar Projection
of the world. Complete Coun-
try Prefix Index. 16 pages of
37 x 12”7 on quality paper.
Country Prefixes and Zone
Boundaries on each map. ¥our

World-wide Time Zones.

Price 26’3 post paid

Country, alphabetically-listed
Prefixes, Countries and Con-
tinents, DX Zone Index, and eurs. Continents are in the

beautiful colours. Only conm-
plete World Atlas compiled
especially for Radio Amat-

Lambert Azimuthal equal-
area projection showing cor-
rect areas with minimum dis-
tortion. Price 26/3 post paid.

JUST ARRIVED!

* 1,000 Kc’s. CRYSTALS

Type “D” Holder. Accuracy 0.0035%.
£5/15/6 inc. sales tax

* 85 Kc’s. ILF. TRANSFORMERS

Ex BC453 Command Receivers.
Three for 56/6 plus 3/- P.-P.

% 2-15 pF. VARIABLE CONDENSERS

Ideal for v.h.f. gear, miniature variable condensers,
a7 diameter, 3” long shaft.

Two for 7/9 plus 2/- P.-P.

* TUNING WAND

An invaluable aid to resonating tuned circuits in Receivers
and Transmitters, etc. Full details supplied with each Wand.

a— S

Price 7/6 each.

% CARBON MICROPHONES

For Mobile use, Push-to-Talk Switch, provision to
hang on dash board. New, complete with curly
cord. 67/6 cach, P. and P. 3/-.

* CRYSTAL OVENS

Takes HC6/U Crystal, fits octal socket, 6.3v. at
0.85 amp., 75°C. 50/- each, P. and P. 2/-.

% TUNING KNOB CRANKS

Ideal for moving from one end of the dial to the
other end quickly. Fits 3/16” shaft. Could be
made to fit onto large tuning knobs. 2 for 8/-,
P. and P. 2/-.

% 832, 4’20, 6’40 VALVE SOCKETS

Aluminium Recessed Valve Sockets, mica and
ceramic insulation. 20/- each, P. and P. 2/-.

PHONE OR MAIL ORDERS ONLY
NO CALLERS PLEASE
PHONE: XJ 6181, XJ 2353

All goods despatched by Certified Mail. Be sure to include your full address and cheque or money order with your order.

TRANSTRONIC PRODUCTS

123 BALGOWLAH ROAD, FAIRLIGHT, N.S.W.
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THE EDITOR

that certain actions taken by the Pub-
lications Committee have not been fully
understood by some Amateurs, so this
article is published to further explain
the Editorial in the 1963 October issue
of ((A.R‘"

“Amateur Radio” magazine has a
fixed income so that as further de-
mands are made upon the Publications
Committee to add additional features,
it is necessary to adopt either one of
two courses of action. If the magazine
is made larger, costs will be increased
and there is not enough money avail-
able to pay for the larger size issue.
Therefore if additional items are to be
added, space can only be made avail«
able by reducing that already taken up
by existing features.

Over the past years articles devoted
to SW.L., YRC. and S.B. have been
added to the magazine, as your Com-
mittee believes that many readers are
interested in these, and other subjects.
But by publishing all such matters it
has reduced the overall technical con-
tent of “A.R.,” and it is considered that
most readers would prefer to have
technical articles.

Accordingly it was decided to reduce
the amount of space allocated to non-
technical matters. It has never been
said, nor has it ever been the intention
of the Publications Committee not to
publish any notes from the wvarious
sources.

Due to the Christmas holiday period,
together with the close down for annual
holidays, it was not possible to publish
any notes or Hamads in the February
issue of “A.R.”

The above brief outline explains the
broad principle behind the facts pre-
viously stated in the October “AR.”
Editorial. The following paragraphs
give a more detailed statement regard-
ing specific matters about which some
Amateurs are making incorrect state-
ments. These are the facts,

DIVISIONAL NOTES

Divisional Notes from all sources
will still be published in “A.R.” and
all correspondents are asked to forward
their notes each month. However, the
amount of space that will be made
available will be reduced, so corres-
pondents should not be offended if
some- of their notes are omitted.

Never has it beem the Committee’s
intention net to publish Divisional
Notes, The October Editorial suggested
that correspondents should publish
purely local matters in their Divisijonal
Bulletins, and forward items of general
interest to “A.R.” for inclusion in their
Divisional Notes. Regrettably, some
correspondents have not forwarded any
notes and whilst it is not correct to
name any one in particular, the Com-
mittee consider that many Amateurs
miss the omission of the VK5 notes.

The facts are that “A.R.”” will pub-
lish Divisional Notes but less space
will be made available. It is suggested
that correspondents forward about one-
third less notes, so reducing their space
requirements. This will save time in
editing.
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REGRETS . .

Similar comments apply to the notes
from the VHF., SWL, YR.C. and
DX sources, etc.

Remember that “AR.” will still pub-
lish the various notes, but we cannot
give each correspondent as much space
as he would like. This can only be
done when more money is made avail-
able to publish the magazine. Each
page costs about £13 and at present
we cannot afford to add more pages
each issue,

SIDEBAND COLUMN

The Sideband column bhas been
temporarily discontinued until such
time as a suitable sub-editor is ob-
tained. When the facts became avail-
able to your Committee they were
faced with the problem of producing
three 1issues of “A.R" in the one
month. Rather than add to their prob-
lems, they decided that the matter of
publishing the Sideband column would
be held over until early in 1864 when
they could more fully consider it. Due
to misunderstandings, statements are
being made that “A.R.” will not pub-
lish a Sideband column.

This is not a fact. Technical matters
dealing with Sideband will again appear
in “AR. as soon as we can obtain
the services of a suitable volunteer
sub-editor.

PREDICTION CHARTS

When the Ionospheric Prediction Ser-
vice advised the Publications Commit-
tee that they could no longer provide
the Prediction Charts in the form they
had previously appeared, we had no
option but to discontinue this service.
No one on the Publications Committee
is qualified to prepare suitable charts
from the current information supplied

1

(]

i

1/

“The Amateur is Balanced”

.

by ILP.S. To publish this information
in graphical form, as is currently pro-
vided by the N.S.W. Divisional Bulletin,
would cost “AR.” a very large sum of
money. As already stated, we have not
the funds available to do this job,

Until such time as we can afford to
publish the charts in graphical form,
or until some reader will volunteer to
prepare such charts in another form,
your Committee has no option but to
temporarily discontinue this feature.

Suggestions from any reader on the
matter would be welcomed and you
may be assured that we will give every
_assistAa?‘ce to again provide this feature
in “A.R.”

PUBLICATION DELAYS

“A.R.” is run by an honorary volun-
tary committee who meet on the second
Monday of each month. At this meet-
ing all matters addressed to the Pub-
lication are considered and acknowledg-
ment sent to the writers.

Technical articles have to be read and
where necessary alterations made to
the text and drawings have to be pre-
pared in the majority of cases. Thus
it is very rarely that a technical article
can be published in the next issue of
the Magazine. Generally three months
at least will elapse from receipt of the
article to its publication.

Some Amateurs overlook these de-
tails and become intolerant of the de-
lays in seeing their article in print.
They should realise that much work
has to be done before their article is
printed, particularly when detailed
drawings are needed,

Your Committee does welcome read-
ers’ comments, not necessarily for
publication, and if you are prepared to
write you can assist to guide us in
issuing a magazine you want. Remem-
ber, however, that we are limited by
finances. We can only do what we
believe to be correct. You must guide
our thinking.

As Amateurs we possess two vital
forms of communication, a magazine
and our hobby, Amateur Radio. Yet
problems still exist as the message does
not always get across. Instead of pass-
ing unfavourable comments to your
fellow Amateurs, why not advise the
Publications Committee direct? In any
organisation critics will aways be
found, yet it is always difficult to obtain
volunteers to do any job.

Amateur Radio is our hobby, yet to
cater for you, by preparing a maga-
zine, requires some persons to devote
much of their free time. Perhaps you
may be prepared to also assist by some
contribution to “A.R.” Your committee
can only prepare a magazine within
their financial resources, hence many
good ideas have to be rejected, not
because we disagree with them, but
because we cannot pay for them.

Any Amateur is welcome to attend
any Publications Committee meeting
or to serve on the committee. The door
is always open, so please come in!

—KMC.
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Sub-Editor: Bert Behenna, VKS5SBB.

Greetings fellow Amateurs! As your new
DX sub-editor I find activity fairly low over
the festive month of December. It will take
some time to familiarise myself with this new
chore.

I will make the plea to one and all, please
send any news you may have on any piece

aper providing it has not been used
prev ously.

Al VK4SS has been inactive except for a
few contests, but has worked the following:
8.5 Me.. -—WOADN WASMGO, UASPP (1300z).

Me.—UP2KCA, VU2GG, DUINL, YOSHF,
OKIHA OKI1BY, OKIKB. MP4BBE, CNSFR,
KP4BNI, ONSZO, S5AI1TW, HMIBW,
G3PIT, 'G8AB, MPATA UISCK, 4S7RN, VS-
'I%J% VQ4IN/VSSH, SBAKN 4X4DH, DUSRP,
v

20 mx o.w.. Ken VK3ITL—ACSPN, CRSAD,
GC2FMV, ET3GC, HPI1IE, HZ2AMS, MP4QBG,
SUlIM, SVOWOD (Dodecanese). VP2KJ (Nevis),
VKSMD (Xmas), VP8GQ, 9Q5AB (Congo).

20 mx s.s.b.: Ken VK3ITL—ACTA, PJ3AO,
VP2KJ (St. Kitts-Nevis), VSSAKH, YNILH,
ZB1A, 5Z4F, 601KH, 3AZCP 9Q5AB, HCSFN.
Pete = VKSFM—KC6BK, DM2AND, MP4PBQ,
I11FBI, KGLCX. MPAQBF UA4FP, UAGAL, UD-
6BW, AGSBO, WBEDEX (Boss Adey), UA-
SKMP. IlCZE SP5GX, LZ1DO, YO4AH, GM-
2AR, GM2DQ.

15 mx: Al VK4SS-—JTICA, UAOKFG, UAOGH,
OHIPN, SMSKV, VETEH, UASKDA, ZKIAR,
KGBAAY (mostly around 0700z).

NEWS AND NOTES

Al VK4SS received VK/001 Certificate for
7 Me. in 1962 OK Contest.

Is anyone working 28 Mc.?

BY1AD has been heard on 14 Mc. c.w. work-
ing stations outside Iron Curtain. Try 1000z.
TI2HP is first s.s.b. to have 300 confirmed.
VS4IH, VS4MD, VS4RS-—all active on 14

Mc. c.w, from Sarawak (1000z).
(TU2)AU active 14050 kc¢. Operator is WSHMI
1400z).

QBLS8 RECEIVED

Ken VK3TL: YSILA, 4UISU (Egypt), FR-
72C/T, ZPSCF, ACSA, ACSA/AC4, AP2AR,
HZ1AB, YV0AA, VP2AV (Antigua), B5B4CZ,
VP2SY, 8G1DY, YSIM, VPSBY, ST2AR.
SOME ?Tﬂs
SU1IM—I, Braham, 7 Roda St., Cairo (U.A.R.).
VQ8GQ—Via G3PAG.
VP2KJ-—-Via W4SSU.
SVOWDD--28 America St.,, Rodos, Dodecanese.
HCSFN--Via WA2ZWUV.
3A2CP--Via G3HPH.
9QSAB-—-Via W2HMJ.
CE0ZI—Via W4QVJ, Box 3045, Jacksonville,

Florida.
EIORDS—Véa I.LR.T.S., 24 Wicklow St., Dublin
2

N .
FK8AU--Box 637, Noumea, New Caledonia.
KS6BA--P. Hodges, Box 307, Pago Pago, Amer-
ican Samoa,
HS11--Via W7YB.
XWSAL—Via K4KT4.
VS4IH—B. Shirlow, C/o. G.P.O., Kutching,
Sarawak, Malaysia.
KVQCE—{PO Box 1511, St. Thomas, Virgin Is.

U.

HS1B—Box 1038 Bangkok, Thailand.
SN2LJM--C/o. Airport Commandant, Aviation
Division, Kano Airport, Nigeria.

XW8SAU--C/0. Box 48, Vientiane, Laos.

VK4JQ on Willis Is, is very active on 20 mx
8.8,b,, giving many a new country, seems to
be very fair, and gives all a good go; nice
to_ hear.

Would all accept wishes for ’64. Please,
would all who can give any assistance to this
column do so. Thanks in anticipation. Thanks
to Al VK4SS, Ken VK3TL and Pete VKSFM.
73, Bert, VKSBB.

Sub-Editor: Len Poynter, VK3ZGP.

No one can say that the v.h.f. enthusiasts
did not make good use of their last months
on 50 Mc. From mid November until mid
January the 6 mx DX enthusiasts have had
a field day. The activity during the Ross Hull
Contest reached a peak around the 20th De-
cember and remained that way until the first
week in January. All States were well repre-
sented, particularly VK8. This was to prove
the highlight of the season for many oper-
ators who were able to work their first VK8
and complete the tally for 50 Mc. W.A.S.

From early indications at least 50 will make
the grade, including your scribe who com-
pleted the deed after a three-year wait. This
is nothing when compared with Rolo VK6BO
who has patiently waited 14 years. At the
height of the season numerous Amateurs ideally
situated made W.A.S. in a matter of a few
hours and repeated the effort on a number
of occasions. Call areas VKI1-2-4-5-8-7-8-8 were
worked from VK3 and it is a pity VKO was
not available to present someone with a
W.A.V.K. Call Areas—50 Mc. This could be
a distinct possibility within the next few years.

Two metres was not living up to expectations
and only two openings occurred. On Dec. 24
VK2ZKP and VK2ZCF worked ZLIAUM and
ZL1ADE, and later in the month VK4-VKS
contacts were made, but nowhere near the
opportunities as in previous series.

ZL openings were numerous on 6 mx right
from mid November, throughout the season,
until early January. Activity from VK3 re-
ports was quite low from ZL. The N.Z, t.wv.
Channel 1 made it easy to monitor openings
in this direction., We are still rather mystified
by the reception of the t.v. at S8 plus level
and not a sign of a ZL. One ZL4 appeared
on a few openings but gather from reports
only a few made contact.

A number of stations made the 1,000 mark
during the contest. The general feeling that
the period should still continue but submit-
ting only a log for a seven-day period. It
gives those not favourably located a chance
to do good. However, it will be worth while
seeing how the change in bands will affect
those particularly in VKS3.

432 Mc. opened solidly in most States on
1st Jan. First reports indicate quite good
results. This column will be pleased to pub-
lish details of distances worked and records
as they are made and broken. Who has
worked the longest distance to date? The
restriction on using only 432-43¢ Mc. portion
will cause some change of plans for the t.v.
enthusiasts, but this will be overcome in time.

Well so much for this month. With the big
lapse in time since the season I hope readers
will excuse the departure from normal routine,
I trust some party or parties will be interested
in the letter from KH6 (see Correspondence
column) and will write for further informa-
tion. Who will be the first lucky VK?

Don’t forget those notes each month. Due
to the new set-up, please confine your items
to a resume of local activities. More detailed
reports on 144, 432 and above would be in
order. Time your letters to arrive by the end
of the month. 73, VK3ZGP.

Stockists of Radio and Electronic
Components for the Amateur
Constructor and Hobbyist
First Ring, Write or Call on
William Willis & Co. Pty. Ltd.
428 Elizabeth St., Melb'ne. Ph. 34-6539

Stocks of TRANSMITTING COMPONENTS arriving from
Johnson, B. & W., Millen, R.S.C,, Ohmite, Centralab, Triad, C.D.E,,
including Capacitors, Inductors, Sockets, Switches, Resistors, Fil, Tran.

JAMES BERRY & COMPANY—Importers

Melb. (try 1.20 p.m. & 5.20 p.m.): 67-1859, McEwan House, 343 Lt. Collins St.
_Sydney (try 10 am.-3 p.m.): 61-6214, Daking House, Rawson Place, Sydney.
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NEW SOUTH WALES

If January is an indication of months to
follows, the VK2 Group should be in a better
condition than for some time, as during that
month correspondence has increased, which
shows a greater interest. I would like to thank
the following s.w.l's. for their letters: L2022,
L2233, L2258, L2251, L2269, L2031. Norm L2251,
an old Sydneylte, gone to VK4. Very pleased
to hear of your whereabouts. When you get
that aerial up, let me know of your DX.

Don L2022 writes of QRM bother, also of
intending to get a new rx plus the erection
of a better antenna. Hope you are successful
in_both ventures.

Ross L2233/VK4, in the Toowoomba area,
has been on leave (Army Sigs), but reports
that he has received his N.F.D. awayd;
congrats. OM.

Sid L2258 reports having heard on 14 Mc.
I1, YO, SV, KR8, KG68, G5, VS1, HBS, DL4,
EA'I etc. The AMR300 must be really going
well

Chas. L2211 says that the v.hf, season was
the best for many a year. Best on 50 Mec.
was VK8 in Darwin, plus a VK2 in Armidale
and Inverell, both under 300 miles.

Several s.w.l's. took advantage of my offer
of the booklet, “A Lot Depends on Your
Aerial,” and I trust they found the informa-
tion very helpful. Copies are still available.
Just send your request to me plus a stamp.
If any member would like QSL cards printed
at a very reasonable price, let me know,
and it can be arranged.

Thought for the month: Learning only won't
make a job safe. Safe application of technical

know how will.

73, Chas. L2211,
DX LADDER

Countries  Zns. S.s.b, w
Conf. Hrd. Conf. Conf. Hrd. Stat,
E. Trebilcock 282 289 40 — — 50
D. Grantley 113 272 38 20 104 35
A. Westcott 93 158 31 9 107 11

M. Hilliard 84 239 33 33 168 12
P. Drew 80 232 28 34 17 22
M. Cox 80 232 31 498 183 21

C. Aberneathy §7 100 31 —_ —_ —_—

. Earl 46 142 25 25. 119 5
N. Harrison 44 118 28 4 20 35
1. Thomas 42 138 20 16 -97 14
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INCREASING TALK POWER
For Beginner or Low-Power Ham

This accessory of recent American
origin will improve an average 30%
modulated signal to more nearly 100%
modulation. It can be connected be-
tween a crystal microphone and the
rig as an outboard unit and can be
switched out as desired.

The circuit uses a fast a.v.c. action,
the control voltage being obtained from
the secondary of the modulation trans-
former via the 0.5 uF. capacitor. This
voltage is rectified by M.R. and after
filtering, is applied as a negative volt-
age to the grid of the 6BA6 (a remote
cut-off pentode). M1 is a voltmeter
to set a reference level of —4.5v.

Referring to the rectified negative
voltage, it will be seen that as modula-
tion increases to 100% the negative
voltage will increase, the time constant
of the 6BA6 grid R/C network is de-

oy
mre.Y T MICINT
0K
mq
NT2S5OUL
-3
5. 1V, WK,
ro S O 100,
. 27x THANS. SkC..
=z oy
28 0. or ]
- ALL CAPACITORS UF. UMESS MARKLD

W.IA. DXC.C

Listed below are the highest twelve
members in each section. New members

and those whose totals have been
amended will also be shown.
PHONE
Cer. C'nt- Cer. C'nt-
Call No. ries Call No. ries

VK4RW 23 188

Amendment:
VK3TL 62 141
c.w,
Cer. C'nt- Cer. C'nt-
Call No. ries Call No. ries

VK2AGH 71 259
VK3ARX 66 236
VKSRX

VK3AHQ 179 230
VK3RP 56 229
VK3XB 75 228

Amendments:

VK3RJ 42 212 K 30 179
VK3IIF 70 180 VK3TL 78 156
OPEN

Cer. C'nt- Cer. C'nt-

Call No. ries Call No. ries
VKG6RU 8 304 VK3AHO 176 282
VK2ACX 6 - 300 VK3HG 3 269
VK4FJ 32 209 VK3IJA 43 252
VK2AGH 83 2983 VK4HR 233
VK6MK 74 292 VK3BZ 231

4
VK3INC 77 283 VK3WL 45 225

New Member:

VK3sX 93 104

Amendments: .
VK3HL 75 223 VK3TL 85 194
VK2VN 18 221

Amateur Radio, March, 1964

signed so that the wvoltage does not
undergo long term change, but varies
rapidly at syllabic rate, In effect, the
negative voltage on the 6BA6 grid is
varying in sympathy with the syllables
causing modulation, and this negative
voltage depends on the percentage of
modulation caused by the syllable.

Now consider the signal applied from
the microphone to the grid of the 6BAS6.
The gain of the microphone signal will
depend on the bias applied to the 6BAS6.
If a weak syllable is spoken, the bias
rapidly drops and the 6BA6 gain is
increased, and vice versa if a strong
syllable is spoken.

1f the input signal and bias increase
beyond a desired pre-set level, the gain
of the 6BA6 flattens at a relatively
fixed level, clipping the waveform at
approximately the 100% modulation
level. The *“processed” audio signal is
fed to the rig from the slider of the
500K pot.

To Set Up: With an audio sine wave
modulating the transmitter 100%, ad-
just the 10K pot. to give —4.5v. on the
grid of the 6BA6, and adjust 50K pot.
in series with M1 for 75% F.S. reading
and mark 100%. The accessory is now
ready for use.

—A. F. W. Haddrell, VK3ZFC.

— e e s

YOUTH RADIO CLUBS

Schools are back, which means the majority
of the clubs are at work. If 1 leave myself
out, can I get some supporters for a motion
of hearty congratulations to those hardy teach-
ers who teach kids all day and like them
enough to come up for more in their lunch-
time or after school when they carry on Y.R.C.
work? To other club leaders—please don't
write nasty letters. I like you just as much
if you turn out in the evenings after a hard
day’s work.

We have spread even further. Mr. C, C.
Hiew, who is Y.R.C. leader at Secondary Eng-
lish School, Pontian, Johore, Malaysia, is in-
terested in developing correspondence between
members of his club and club members in
Australla, If you are interested, please write
directly to Mr. Hiew. Australian club members
could do a lot to help the Malaysian young-
sters by sending circuits, technical articles,
and club information. 1 hope you club leaders
will push this hard, and also send a set of
instructional sheets you may have done for

your club: Photographs of your activities
would also help.
During 1964, the Y.R.C. Committee will

organise a contest to find the most efficient
operator belonging to one of our clubs.. It is
hoped to build this contest into an annual
affair with State champions competing, with
due publicity, to be Commonwealth champion.
Fuller detafls have to be worked out, but
leaders should start preparing candidates. The
boys will go for this.

Result of the Training Chart Contest in VK2
was: first prize to Susan Brown, of Booragul
High and second prize to Glendon McLane,
of Inverell High.

Doug Willlamson (Bass High) reports 114
Elementary Certificates issued, including a
batch of 6 from Christmas Island.

My other three readers t(have you brought
forth that mouse yet, P.S.?) will be glad to
know that Chas. Taylor, teaching at a new
high school at Clontarf Beach (Q.) wrote me
a newsy letter—for which many thanks. He
hopes to have his own call sign in a few
weeks, and is interested in developing Y.R.C.
activities in his area, with several secondary
school and a Scouts group. Some schools there
such as the De La Salle College have had
a club for about a year, but the others are
to be organised. Good luck, Chas.!

More club leaders are needed—there are
fertile fields in many places waiting for you.
Despite remarks above, relatively few schools
have a leader for a possible club—you could
help at lunch hour or after school or in the
evenings or week-ends.

Few Scout groups have anything beyond
very elementary radio. If you find any collec-
tion of youngsters, it’'s a fertile field and you
can do a lot of good for all concerned.

73, Ken VKIKM.

RECEIVER DESIGN

(Continued from Page $§)

additional front-end gain was required,
but would serve little use in providing
additional front-end selectivity.

R.F, AMPLIFIER NOISE FIGURE

Another consideration in the evalua-
tion of the front end of a communica-
tion receiver, especially at the higher
frequéncies, is the noise figure. The
r.f. amplifier and the first mixer are
the stages which determine the receiver

-noise figure. Numerous articles in the

past have treated noise figure considera-
tions, but let us briefly summarise a
few of the more important points .as
related to the design of a low-noise
r.f. stage.

A low-noise figure can be obtained
through the use of low-noise tubes in
the front end (e.g. 6BZ6 r.f. amplifier
and 6U8 oscillator/mixer), and by
obtaining a proper impedance match
between the antenna and the grid of
the r.f. amplifier. The gain should be
just enough so that the receiver noise
figure will not be affected by the suc-
ceeding stages. This will give the re-
ceiver the best rejection of cross-
modulation, intermodulation and de-
sensitisation, and at the same time yield
the optimum noise figure,

SUMMARY

In closing, let us enumerate some of
the important practices to follow in
designing your own communication
receiver front-end, or the points which
should be considered in the evaluation
of a commercial receiver:

1. The receiver should have at least
one r.f, stage and two tuned circuits at
the operating frequency. Two r.f. stages
are desirable. The lack of an r.f. stage
(antenna feeding directly to the mixer
through a single tuned -circuit) puts
the receiver out of the ‘“‘communication
receiver” class.

2. Multi-tuned coupling circuits at
the operating frequency will greatly
increase the selectivity.

3. Thorough shielding of the r.f,
stage should be employed to reduce the
leak-through of undesired signals to
the mixer.

4, Extreme care should be taken in
the wiring layout. All signal leads
should be kept short.

5. Filtering, decoupling and by-
passing should be used on all leads in
the front-end other than signal leads.

6. For best operation, r.f. stages
should be neutralised. This is seldom
done,

7. Care should be exercised in the
choice of r.f. tubes to minimise inter-
ference effects. Some recommended
tubes for r.f. amplifiers include the
6BZ6, 6EH7 and 6EJ7. The 6U8 makes
an excellent oscillator/mixer tube, and
yields a much lower noise figure than
the common pentagrid converter
tube. [ ]

CAN YOU ASSIST?

The Publications Committee re-
quire the services of a voluntary

DRAUGHTSMAN

Please contact Editor “A.R.”
P.O. Box 36, East Melb,, C.2.
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WIA. (VHF) W.AS. RULES

1. This award has been created in
order to stimulate interest in the v.h.f.
bands and is of a high standard to fully
acclaim the proficiency of the recip-
ients on their v.h.i. achievements. The
award is to be known as the W.AS.
(Aust.) Certificate and is to be issued
to any Amateur in Australia or over-
seas who satisfies the following con-
ditions.

2. The Certificate will be awarded
for contacts on the 50 Mec. band and
higher frequency bands. All contacts
must be made on the same band and
cross-band contacts will not be allowed.

3. Portable operation will be per-
mitted provided that such portable
location shall be within the same State
and not more than 25 miles from the
fixed location in the case of Australian
stations, and in the same call area and
not more than 100 miles from the fixed
location in the case of overseas stations.

4. The applicant is required to sub-
mit verifications from the following
areas of the Commonwealth of Aus-
tralia:—

(a) New South Wales, Australian

Capital Ter., or Lord Howe Is,

(b) Victoria,

(c) Queensland.

(d) South Australia.

(e) Western Australia,

(f) Tasmania.

(g) Northern Territory,

In all, seven (7} verifications are re-
quired,

5. Additional credit will be given
for verifications from other overseas
countries, say, New Zealand or the
Territory of Papua and New Guinea,
in the form of a sticker to be attached
to the Certificate,

6. It will be necessary for the
applicant to produce documentary proof
in the form of QSL cards or other writ-
ten evidence which completely verifies

a two-way contact has been made. By
completely is meant that the time and
date, signal strength, type of emission
used, location of the claimed station
and the frequency used must all be
clearly shown on the verification.

7. Contacts may be made using any
authorised type of emission and must
be in accordance with the current
P.M.G's. Regulations or those applying
in the country of the applicant.

8. Submitted verifications must be
exactly as received and not altered or
marked, Failure to comply with this
rule will lead to the disallowance of
that card and may lead to the disqual-
ification of the applicant.

9. All applications must be accom-
panied by a list setting out the details
required by Rule 6, and stating whether
any of such contacts were made while

ortable, and if so, giving that location.
gufﬁcient postage must be enclosed for
the return of verifications to the appli-
cant, registration being included if
desired.

10, The verifications and list (Rule
9) will be addressed to the Awards
Committee, Box 2611W, G.P.O. Mel-
bourne, Australia”

11. The verifications so submitted
will be examined by the Awards Com-
mittee, who will arrange for the suc-
cessful applicants’ names and call signs
to be listed in “Amateur Radio”. Cer-
tificates will be forwarded to successful
applicants through Divisional Councils
or direct to overseas applicants as the
case may be.

12, The decisions of the Awards
Committee of the W.I.A. in the inter-
pretation and application of these rules
shall be final.

13. Notwithstanding anything to the
contrary, the Federal Council of the
Wireless Institute of Australia reserve
the right to alter these Rules from time
to time as necessary.

their office is situated at—

5th Floor,

is unaltered.

COLLINS RADIO COMPANY (A'SIA) PTY. LTD.

wishes to advise that, as from 15th February, 1964,

Hooker House,
327 Collins St., Melbourne

the new telephone number is 61-2626 (3 lines) m

telegraphic address "COLINRAD MELBOURNE"

COLLINS

\ 4

W.IA, 50 Mc. W.AS. as at 6/2/64

Cert. Add. Cert.

Cali Ne. Cntrs. Call No.
VK4HD 27 8 VK3ZGM 40
VK4ZAZ 28 7 VK2ME 41
VK4ZBE 28 6 VK2ZCF 48
VK2WJ 13 4 VK2ASZ 50
VK3ZFM 22 4 VKS5LC 1
VK3ZHF 25 4 VK6DW 3
VK3IM 30 4 VK2AEZ 10
VKYAU 32 4 VK3XA 11
VK4PU 35 4 VK3GM 12
VK2ABR 46 4 VK3ACL 14
VK4HR 4 3 VK3ZD 16
VK3IPG 5 3 VK2HO 17
VK2ABC 8 3 VK3ZEA 18
VK2VW 9 3 VK7ZAQ 34
VK5GG 19 3 VK5ZBR 37
VK5ZAX 20 3 VK5KO 42
VKS5ZBL 21 3 JA4IO 44
VK5BQ 23 3 VK4ZLC 49
VKILZ 24 3 VK3ZGP 51
VK3QV 3% 3 VK2WH 15
VK4RY 2 2 VKSAX 36
VK3ZGZ 28 2 JAIBYM 43
VKb5ZZ/7 31 2 VK4ZAA 45
VK7ZAO 33 2 VK6ZAA 47
VK5ZMK 38 2 VK5ZSG 52

Add,
Cntrg,

Ll el il S Ny g e T L ST X

(

. WILLIS

into coax

(L).

rated for

mounting

type 6146,

)

Type 4/111
type 6146s, 807s, etc-
Type 4/112 for use with single ended tubes

MEDIUM POWER

For use up to 800 watts p.e.p. Match plate
loads of 2,000 to 3,500 obhms {Z) and higher

ial cable. Operating Q

10 amps.

capacity

No r

PI.COUPLERS

increases
on higher frequencies to increase harmonic
suppression, enabling practical values of
tuning capacity to be used on 10 and 16
metres and allowing for wiring inductance
Incorporates additional switch section
for shunting additional
required, or switching other circuits, Switch
at 3,000 volts with
contact resistance (R) of 0.8 milli-ohms.

Price: £3/18/6 (inc. 8.T.)

WILLIS PI-COUPLER CHOKE
To suit above Pi-Coupler,

©)

TYPE

if

et

bracket included.

807, etc.

& CO, PTY. LTD,

Phone 34-6539

within Amateur bands if spaced diameter
or more from metal panels. Stands ¢ inches
high on 1 inch diam, ceramic former. Base

Price; 25/- (inc. S.T.)
GELOSO PI-COUPLERS

for use with parallel tubes

Both Types, Price: 33/6 (inc. S.T.)

WILLIAM WILLIS

428 ELIZABETH ST., MELB'NE
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NEW CALL SIGNS

AUGUST, 1963

VK2NR-—Dr l% W. Boyd, 80 Lurline St.,
a.

VK2AVO—R O. Chapman, 21 Kallaroo Rd.,
Lane Cove.

VK2ZBN—J. Bracken, 12 Walker St,, Llsmore.

VK2ZTS—L. T. Scotney, Lot 8, Hilltop Ave.,

Padstow Heights.
VK2ZTV/T—R. S. Gulson, 15 Pine St., Manly.

VK3EG—E. H. Gray, 218 North Rd., East
Brighton.
VK3ER—G. S. Kiernan, Fiskville, via Ballan.
VK3FC—R. E. W. May, 24 Nethercote Drive,
Mt. Waverley.
VK3MO—I. J. Williams, 24 Lauriston St.,
Kyneton.

VK3PE—E. Sundstrup, 10 Valley Cres., Glenroy.

VK3ZPM--P. J. Markman, 8 Purches Ave.,
Pascoe Vaie South.

VK3SJ—A. J. Sims, Gipps St., Yarram.

VK3ZAE—P. O'Shannessy, 19 Kilpatrick Ave,,
Shepparton.

VK3ZRL—W. R. Dickson, Lot 8, Coghill St.,
Broadmeadows Wes

VK3ZRO~-R. W, Duckworth 78 Ringwood St.,
Rlngwood‘

VK3ZSD~-M. S. D. Fleer, 13 Pascoe Rd,
Boronia.

VK4FV—B. A. Stevens, Station: Army Married
Quarters, Greenbank; Postal: 401 Sig.
Regt., Greenbank.

VK4JZ—R. J. Zimitat, 10 Cyprus St.,, North
Ipswich,

VK4ZCM—S. B. McGregor, 39 Conley St.,
Clontarf,

VK4ZTW—W, A, Tomlinson, Hendry St.,
Tewantin,

VK5EO—-—E kH Craill, 41 Minkie Ave., Mitchell

VK5HO—-J R. Haskard, Oakbank.

VK5VF—The Wireless Institute of Australia,
Station: Pine Lodge, Mt. Lofty; Postal:
Box 1234K, G.P.O., Adelaide,

VK5ZDH—R. A, Jackson, 62 Shillabeer Ave,,
Croydon Park.

VKSZJP—G. J. Perry, 131 Caulfield Ave,

Willa-

Clarence Gardens.
VmZRG;-G. R. Graetz, 82 Paxton St.,

ston.
VK5ZYX—R. B, Broad, “Pine Lodge,” Summit
Rd., Mt. Lofty.

VK60K—/J. F. O'Keefe, 36 Lenore Rd., Goose-

berry Hm.
VK6ZAM-—J, Morgan, Christian Bros.
School, Highgate.
SEPTEMBER, 1963
VKIRD—R. Davis, 14 Hovea St., O'Connor,

VKI1ZAC—A. M. Campbell, C/o. Dept. of Ex-
ternal Affairs, A.C.T.

VK4GW—G. S. L. Ward, 23 Ruth St.,

VK2ATT—J. M. Pattison, Orana, 407 Marrick-
ville St., Dulwich Hill.

VK2A'I’U--E:(i A. Parker, 10 Park Ave., Spring-
wood.

VK2AVR—L, E. Thorne, 25 Harefield Close,

Epping.
VK2ZGB--J. C. Bennett, 63 Princes Ave., Rose-

berry.
VK3ARQ--C. J. Micallef, § Renown St., Coburg.
vxazAsB-]n A, s 32 la St,,
VK3ZCE—J. A. Cul!ln, 18 Baden Powell Drive,
Frankston.

VK32Z0U-—J. C. Spence, Scotch College, Glen-
ferrie Rd., Hawthorn.

Corinda,
Brisbane.
VK4US—Queensland University Squadron, C/o.
R.A.AF. Centre, Alice St.,, Brisbane.
VK4WK—A G J. Ward, 37 Dale St.,

bor
VK4WN-J. C. Willis, R.A.A.F. Base, Amberley.
VK6FX—W. A. Fulton, Flat 4, 159 Labouchere

Rd., Como.
VK8ZBD~-R. S§. Watkins, 48 Cobden 'St.,

Mary-

Bays-
water.
VKIZTC—A, B. Carter, 22 Keane St., Laun-
ceston.

VK7BL—B. R. Barnes, Quiggins Rd., Wynyard.

VKTBB—A. E. Byrne, 30 Arthur St., Poatina.

VK7LT—L. M. Tongs, 3 Ashburner St., Devon-
port.

VKSBN—B. R. Newman (Rev.}, Mendi, South-
ern Highlands, T.P.N.G.
VK9CA—M. McBride (Rev). Mendi,

Highlands, T.P.N.G.
VKIGC—A. H. Sandllands. Bishop 'St., Rabaul.
VKSGL—G. J. Lunney, P.O. Box 1029, Boroko,
Pt. Moresby.
VKOHG—]E% J. Hicks, P.O. Box 251, Lae, T.P.

VKSMD—D. A. Morgan, C/o. British. Phosphate
Commission, Christmas Is., Indian Oc'n.

VK9XI—Christmas Island Amateur Radio Club,
Christmas Island, Indian Ocean.-

Southern

OCTOBER, 1963

VK2ANP—J. H. Collister, 116 Hillcrest Ave.,
Greenacre.

VK2NA—Narrandera Radio Club, 50 Larmer
St., Narrandera.

VK2AIC—R. H, Seales, Taylor Rd., Fern Bay.

VK2AIPI—-J. M. Burton, Glen Leigh Rd., Glen
nnes.

VK2ALI-;1?. J. Pearce, T Eltham St., Dulwich
Hill.

VK2ALL—E. L. Lloyd, Station: vessel “Noel-
anl”; Postal: 7 The Bulwark, Castle-

crag Station.

VK2AYN-] W. Huband, 44 Memorial Ave.,
Blackw 11.

VK2ZNH—N. Hawkins, 121 Fiddens Wharf Rd.,

Killara.
VK2ZWJ—M. J. Wallace, Flat 8, 748 New South
Head Rd.. Rose Bay.

16 words per minute code.

Further

CIVIL AVIATION DEPARTMENT

Applications are invited from British subjects (born or natural-
ised), who are under the age of forty years, for employment as:—

COMMUNICATIONS OFFICER

Salary: £1,049-£1,343 plus shift allowances.

Qualifications: Intermediate standard or equivalent. Ability to touch type
at 30 words per minute; to transmit and receive, on a typewriter,
morse code at a speed of 20 words per minute plain language, and

Clear and well enunciated speech.
Commercial Operator’s Certificate of Proficiency, or its equivalent,
or at least two years’ experience in a comparable commercial or
Government telecommunications organisation,
Note: Successful applicants will undergo a ten weeks’
aeronautical communications procedures and theory, meteorology and
navigation, and must be prepared to serve at any departmental
station within the Commonwealth and its Territories.
information regarding salary,
“‘etc.,, may be obtained from the:—
Regional Director,
Department of Civil Aviation,
Box 1733P, G.P.0Q., Melbourne, C.1.

course covering

conditions of employment,
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VK3VW—V. W. Stallan, 19 Vincent Cres.,
Werribee.

VK3ZAQ——B J. Swingler, 6 Norville St., East
Bentleigh.

VK3ZDW—L. A. C. McCosker, 20 R.T.C. Radio -
S.C.L., R.A.AF., Laverton.
VK3ZEK—J. E. Kershaw, 5 Merlyn St.,

cray.

VKS5CW-—C. Hagoort, Larkdale Ave., Sydenham.

VKINZ—Wireless Institute of Australia, Tas-
manian Div., Northern Zone, 102 Charles
St., Launceston.

VKIGK—G. K. Rieger, 98 Springfield Ave.,
Moonah West.

VK8ZMD—A. M. Dunn, 742 Dempsey Place,
Rapid Creek, Darwin.

Foots-

NOVEMBER, 1963
VKIAG—G. T. Allen, 7 Hedley St.,

A.C.T,
VKICX;B. H. Wall, 181 Duffy St.,

Hackett,
Ainslie,

VK2GR—--G. E. Riley, 6 Baringa Rd., Mortdale.
VK2MG—Bathurst Radio Club, Webbs Cham-
bers, 171 George St., Bathurst.
VK2TO-T Olrog. 1/4 Bannerman St,, Cre-

VK2AUJ——A. ‘L. Robinson, 97 Hamilton Rd.,
Fairfield.

VK2AUV—B. J. Kirkwood, 3/8 Baden Rd.,
Neutral Bay.
VK2AUW—P. R. Crosthwaite, C.S.I.R.O. Radio

Telescope, Parkes.
VK2AVZ—G. W. Vaughan, 126 Archer St,,
Roseville,
VK2AXC—Cessnock Amateur Radio Club, Cr.
Allandale and Wollombi Rds., Cessnock.
VK2AZA-—R. M. Marsden, Station: 11 Trafal-
gar Rd Rd'ruross Hgads. Postal: 43
VK22AJ—-—W L Rlls. 1 Sears Ave., Raymond

Terr
vxzzxwmA. H. Wass, 1 Cannons Pde,, Forest-
ville.

VK3AAW-—_Warrnambool & District Y.M.C.A.
Youth Radio Club, Cr. Lava & Henna
Sts.,, Warrnambool.

VK4LL—L. F. Coyle, 18 Burrum St.,

berg.
VK4LV-~B. E. C. Lavender, Flat 4, 28 Stop-

Bunda-

ford St., Wooloowin.

VK4SE—L. S. Stratford, Station: Marshall St.,
Goondiwindi; Postal: P.0. Box 110,
Goondiwindi.

VK4ZRM—R. M. O'Malley, 13 Belair St.,
Annerley.

VKSNH~Naflsworth Boys’ Technical High
School, Rakes Rd., Nailsworth.

VKSZFC—A. E. Cooling, 20 Blencowe St.,
Elizabeth Grove,

VKSZKR—C, M. Hutchesson, Yahl, via Mt,
Gambler,

VKSZNT—W. N. Thomas, 15 Keevil St., Eliza-
beth North.

VKS5ZRB—R. S. Bowman, Beau View, Parrakie.
VKSZRR—R. R. Marks, 19 New Belair Rd.,
Torrens Park.

VK6GL—E. L. Gooding, Darkan. .
VK6LX~-L. J. Symonds, 48 Williams Rd., Kala-

munda.
VK6ZBM—B. J. Byrnes, 4 Crowther St.,, Car-

narvon.
VKE6ZBN—A. R. May, 11 Rene Rd., Nedlands.
VK6ZEA—L. Jessop, 17 Victoria St., Sth. Perth,

VK8HI—-L. G. Reynolds, Station: O.T.C. Radio
Station, Darwin; Postal: P.O. Box 288,
Darwin.

SUBSCRIPTIONS DUE
All members of the W.LA. are
reminded that annual subscrip-
tions are now due and should be
paid promptly to their Divisional
Secretary. Non financial members
will not receive a copy of “A.R.,”
and back copies may not be
available upon request. To pre-
serve continuity of your files of
“A.R.,” please pay your annual
subscription now.
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ANTIFERENCE (AUST.) PTY. LTD. |

provide Australia-wide Service
to Amateur Radio Operators

GUYED TOWERS to 120 ft. DEAL DIRECT WITH MANUFACTURERS

SELF SUPPORTING TOWERS to 120 ft. e.g. 80 ft. TOWER-£45 exempt

HEAVY DUTY C.D.R. ROTATORS ROTATOR — £22 plus Sales Tax
MELBOURNE— BRISBANE— NEWCASTLE—

360 Smith St., Collingwood. 17 Torrington St., Spring Hill, 12 May St., Islington.

Phone: 41-7028 Phones: 2-4825, 2-4827 Phone: 61-5236

! SYDNEY— ADELAIDE— WAGGA WAGGA—
60 Canterbury Rd., Bankstown. 12 Deacon Ave., Richmond. Lawrence & Hanson,
Phone: 70-0671 Phone: 57-9239 Wagga Wagga.

{ e

FOSTER DYNAMIC MICROPHONES
FOR HAND-DESK USE

SPECIFICATIONS:

Qutput Impedance . . 50 ohms or 50K ohms
Effective output level . 55 db. [0 db. = (one) IV. Microbar]
Frequency response ... ... 200 to 10,000 c.p.s.

OMNI- DIRECTIONAL DYNAMIC

SIZE: 3" x 2-1/8" x 1", .
Cable: 12 ft. of P.V.C. Retail Price
Switch: on-off. 50K ohms
Desk Stand. Clip folds for hand use. 710/
Colour: WHITE. £2 Io 7
Plastic Diaphragm. + Sales Tax 5/3

DF-2 A QUALITY PRODUCT OF EXCELLENT DESIGN

sakeed by ZEPHYR PRODUCTS PTY. LTD.

4 58 HIGH STREET, GLEN IRIS, S.E.6, VICTORIA Phones: 25-1300, 25-4556

./ Manufacturers of Radio and Electrical Equipment and Components

Agents: D. K. Northover & Co.; Neil Muller Ltd.; Homecratts (Tas.) P/L.; Jacoby, Mitchell & Co. P/L.; T. H. Martin P/L,
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COW&PO”O[E”C@

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

AUSTRALIAN D.X.C.C.

Editor “A.R.,” Dear Sir,

Now that the elusive 300 mark has been
reached in all the three sections of the above,
1 would firstly like to congratulate all the
members who have obtained that very credit-
able tally.

I would also like to pay tribute to our
Awards Manager (Alf VK3KB), who is doing
such a mighty job and we should be thankful
to him for the up-to-date lists of D.X.C.C.
countries published from time to time. Thanks
also to "“AR.” for publishing these lists—-
something that is not even printed in the big
noise overseas magazines.

After studying the latest list in “AR.” (Jan.
1964) some rather startling facts are noted. We
now appear to have a total of 339 countries
acceptable for the Australian D.X.C.C. An-
other has since been created by the A.R.R.L.,
but not yet on our list, so today there is 340.

Now off this number we must take two,
the Leeward and Windward business, so if
you were lucky enough to be licensed. prior
to 1/4/49 when VO was deleted it is possible
for a total of 338 to your credit.

Since 1/4/48 of these 338, a total of 27
countries—C8, CR8, ET2, FF8, FI8, FN, FQ8,
11, 15, JZ0. PK1-2-3, PK4, PKS5, PKs, UA90,
UNI, VO, VP2. VP2, VQ6, VS1, VS4, ZC5, ZD4,
gM2, 9S4, 9US—have been deleted from the
list, so if you are unlucky enough to be
licensed today or in the future, there is only
a total of 311 countries which you can work
for the D.X.C.C.

A present-day licensed Amateur must feel
proud to think he is so much better than
these ‘“old timers” prior to 1/4/49 that he is
asked to concede to them a handicap of 27
in a total of 338-?? so that they have a chance
to compcte against him or retain their place
in the top twelve listing.

But seriously, is it not time that something
different was done to make the D.X.C.C. more
interesting to everybody concerned?

I am prepared to say that as long as the top
group of stations listed today stay interested
in the D.X.C.C. that nobody starting today
can dislodge them from these positions. Can-
didly this, in my opinion, is a poor state of
affairs and can only lead to disinterest by most
DX Amateurs, particularly the younger mem-
bers of the W.ILA. A young Amateur who
starts looking towards getting to the top of
the listing surely must say to himself what's
the good I haven't a hope, and he is right,
he hasn’'t, while we list the totals as we do

today.

1 think it is time to change the listings to a
two-total, similar to the A.R.R.L. First list
the number worked out of the present avail-
able countries, the order being arranged from
that total, the second number being the total
number of countries ever worked by that
particular station, e.g. 255/270 D.X.C.C. being
awarded from the second number. This will
then not upset the tally of any member
working for D.X.C.C.

One objection that will be raised to this
idea is the extra work involved and imposed
on the Awards Manager, but I do not think
this would be very great, the double listing
would only apply to the highest twelve in
each section and once done would be complete
for all' time. Thereafter it would only need
to be done to any new station as from time
to time a new call appeared in the top twelve
of each section.

1 feel if the double listings were adopted it
would create more Interest and would cer-
tainly make it much fairer to the younger
Amateur by putting both the earlier licensed
Amateur and the present-day ones on an
equal footing.

Finally, in case anybody gets the idea that
this is for my own personal benefit, let me
tell them right here that it will affect my
total quite a bit and will be to my own dis-
advantege, but wherever 1 end up on the phone
listing, I would be a lot happier to lose those
countries credited to me, which have now been
deleted and to know that everybody was on

an equal and fair footmgé Jellett, VKSAB
—Bram Jellett, .

ROSS HULL MEMORIAL CONTEST

Editor “A.R.,” Dear Sir,

Intending to follow a 10-year practice of
having a few DX contacts on 6 metres to renew
old friendships, acquire new ones, exchange
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numbers and greetings, technical ideas and a
little light conversation, on Boxing Day 1
switched on the 8 metre receiver,

The band was wide open with signals com-
ing in from everywhere, but the activity was
concentrated into the first 300 kc. of a band
4 Mc. wide. Like holiday campers who feel
compelled to cram themselves into a small
section of a large recreational area due to
inherent love of neighbours, these operators
mingled with the intimacy of eggs and bacon.
No receiver could disentangle them. Occa-
sionally one signal would stand out in splendid
isolation and a voice would be heard crying
“Your number received, wish you all you wish
yourself, will QSL via the Bureau, 73,
so and so now off and clear; CQ, CQ, DX.”

Many of the old-timers were there awaiting
the “treatment” like posts to be processed by
itinerant dogs. Probably the understatement
of the year was made by a polite and con-
ventional VK5 operator well versed in the
accepted operating procedures of the high
frequency bands when he said, *Their method
of using the v.f.0. on this band is rather
unusual.” More bluntly expressed—when not
engaged in . Amateur Radio activities these
users of the “slick whistle” spend their time
searching for mythical parents.

The contest virus spread to 2 metres where
at the cost of a numerical inoculation one
was allowed to wish the other fellow a brief
seasonal greeting with a request to repeat
the salutation on 6 metres and any other band
in the v.h.f. spectrum one might happen to
operate.

And all this to honour the memory of that
fine Amateur operator and experimenter, the
late Ross A. Hull. If this is the way the mod-
ern Amateur sees fit to pay homage to that
illustrious gentleman, I would prefer to die
a non-entity.

After an hour's listening to what might be
mistaken for an auction sale or the dog pavil-
ion at a country fair, I switched off and im-
proved my mind reading to the accompani-
ment of the comparative music of a neigh-
bour’s lawn mower,

1 should like to use your valued magazine,
Sir, to convey my good wishes to my many
friends 1 did not contaét on 6 metres.

—H. A, F. (Adrian) Rofe, VK2HE,

ASSISTING BEGINNERS

Editor “A.R.,*” Dear Sir,

I must agree with Chas WIA-L2211 in his
letter in December “A.R.” Last year I made
an appeal on behalf of some s.w.l's. and re-
ceived three replies which were very helpful,
although I was not able to make full use
of the offers of assistance.

1 feel the s.w.I's. or beginners would be
helped more if the W.ILA. could produce a
booklet, either typed or printed, giving a
fairly comprehensive, accurate and easily
understood outline of radio. - There are many
radio books on the market, all of which con-
tain much valuable information to the more
experienced listener,

Too many of the American books contain
comparatively simple circuits, yet some par-
ticular parts, mainly colls, are not obtainable
here nor are the details given., Tuning con-
densers vary considerably and standardisation
of coils and condensers for simple s.w. sets
would be a great help. .

There is much information at hand. It
should not be hard for a group of Hams to
produce details of several simple, standard,
easily. constructed sets. This would save many
beginners from losing heart and help to create
greater enthusiasm in the S.w.. Group and
Youth Radio Clubs,

—-Harry Major, WIA-L3102.

A CHALLENGE FROM KHé

Editor “A.R.,”” Dear Sir,

The members of our society, the Microwave
Society of Hawali, have long felt that the
record-smashing 144 Mc. contact between
Hawaii and California was only the beginning,
and that the temperature ‘duct" phenomena
responsible for this contact has not been ex-
ploited to the fullest extent possible.

It has been our feeling that under the
proper conditions, a 144 Mc. contact between
Australia and the Hawaiian Islands would be
possible. Recent meetings with KHSUK, the
present record holder, tend to strengthen this
feeling, in that he too is convinced that such
a contact is possible, provided that suitably
equipped stations are available for tests.

We know that the temperature *‘duct” ex-
tends beyond Hawaii, to the west and south.
It is doubtful, however, that this duct would
extend to the equator. It is also known that
such conditions also occur in the southern
hemisphere during certain times of the year.
It is our sincere belief that if certain favour-
able conditions prevail at a given time, on

each side of the equatorial belt, that a 144 Mec.
contact {s a distinct possibility.

After much consideration, we wish to issue
a challenge to the Australian v.h.f. enthus-
ists, to attempt such a contact and maintain
regular schedules with this station, KH6CMM.

KH6CMM is f{deally situated for such an
attempt, as the station is located only a few
hundred ' yards from the ocean, with an
unobstructed over-water path to Australia and
or New Zealand.

Equipment employed at this station is con-
sidered excellent, by any standards. A trans-
mitting converter provides 144 Mc. c.w. or
s.s.b. output to drive the final amplifier, Eimac
4CX300As running one kilowatt d.c. input.
This amplifier is a copy of that which origin-
ally appeared in the February 1960 issue of
“QST” magazine. Power output is on the
order of 650 watts on s8.8b., and 800 watts
on c.w.

The receiving system at present consists of
the popular “W2AZL converter’, using cascode
417As, followed by a Collins T75A-4 receiver.
However, we are now experimenting with the
7077 planar triode, and this, in conjunction
with a lo-noise Nuvistor mixer, shows promise
of being a superior converter. If this does
prove to be the case, the 417As will be placed
on the shelf. In either case, a 50-c.p.s. audio
glter fs available for weak-signal c.w. recep-
on,

The antenna system, now under construction,
is a time-proven array. It consists of four
15-element 24-foot Yagis, spaced two wave-
lengths, and provides 24.5 db. forward gain.
We hope to install this array, horizontally
polarised, on a 70-foot pole,

In addition to our 144 Mec. activities,
KH8CMM and myself are also active on 50
Mec., running a full kilowatt on c.w. and
s.8.b. The antennae are 6-element 24-foot
Yagis, providing 15.0 db. forward gain, At
each station, 7077 planar triode converters
with 1.0 db. overall noise figures are employed
ahead of a Collins 75A-4. ‘

It is our hope that 50 Mc. TE propagation
may again be possible between Hawaii and
Australia during the spring and summer
months, and we would welcome schedules on
this band, as well as on 144 Mc.

Please mention this letter to some of the
more serious individuals or groups, in hopes
that someone might accept our challenge.
Interested parties should contact us at 58-216
Kam Hiway, Sunset Beach, Oahu, Hawali, for
further information, and should include a
brief outline of their equipment.

—P. G. Roemer, KH8CMM, President,
Microwave Society of Hawalii.

Phone 34-6539, write or call

William Willis & Co. Pty. Ltd.
428 Elizabeth 8t, Melbourne

for GELOSO

Equipment and Components

S.5.B. CRYSTALS

Set of Five Gold-Plated
Matched Crystals

Mounted in HC6U Holders
Suitable for 455 Kc. LF’s,

Price £16-10-O per Set
+ 121% Sales Tax

Full details on request.

BRIGHT STAR RADIO

46 Eastgate St., Oakleigh,
S.E.12, Vic. Phone 57-6387
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POSTMASTER-GENERAL'S DEPARTMENT

has vacancies in Victoria for

RADIO TECHNICIANS

INSTALLATION — OPERATION — MAINTENANCE
V.HF, UHF.,, AND MICROWAVE COMMUNICATION AND
TELEVISION LINK EQUIPMENT
BROADCASTING STUDIOS

Qualifications: Applicants should possess a good theoretical knowledge of
Electronics combined with practical experience.

Conditions: Excellent working conditions, amenities and benefits, including
paid sick leave and three weeks’ annual leave. Some positions
involve country travelling or shift work.

Salaries: £19/16/10 per week rising to £20/18/4 per week plus overtime
and penalty rates.

Apply personally toi—

The Stafi Employment Officer,
Lower Ground Floor, 250 Flinders Street, Melbourne.

Telephone: 60-4491.

(HOOSE THE BEST—IT. (OSTS NO MORE

RESIN CORE SOLDERS

for rellnble connections

6. 7. LEMPRIERS & 0. LEUTED. Mmmn-clmmmm
and of Molboorne ¢ Brishona o Adolside » Pertd

DURALUMIN, ALUMINIUM ALLOY TUBING

IDEAL FOR BEAM AERIALS AND TUV.

% LIGHT % STRONG % NON-CORROSIVE
STOCKS NOW AVAILABLE FOR IMMEDIATE DELIVERY

ALL DIAMETERS-}" TO 3"

Price List on Request
STOCKISTS OF SHEETS—ALL SIZES AND GAUGES

GUNNERSEN AI.I.EN METAI.S PTY. LTD.

SALMON STREET, HANSON ROAD,
PORT MELBOURNE, VIC. WINGFIELD, S.A.

Phone: 64-3351 (10 lines) Phone: 45-6021 (4 lines)
Telegrams: “Metals,” Melb, Telegrams: “Metals,” Adel.

LOW DRIFT
CRYSTALS

F
AMATEUR
BANDS

ACCURACY 0.02% OF
STATED FREQUENCY

3.5 and 7 Mc
Unmounted, £2/10/0
Mounted, £3/0/0

12.5 and 14 Mc
Fundamental Crystals,

“"Low Drift,”
Mounted only, £5.

THESE PRICES DO NOT
INCLUDE SALES TAX.

Spot Frequency Crystals
Prices on Application.

Regrinds £1/10/0

MAXWELL HOWDEN

15 CLAREMONT CRES,
CANTERBURY, E.Z,
VICTORIA

THE NEW “"AR.

LOG BOOK

1S NOW AVAILABLE

Larger, spiral-bound pages
with more writing space.

Price 5’6 each
plus Postage

Obtainable from your Divisional
Secretary, or W.ILA.,, P.O. Box 36,
East Melbourne, C.2, Victoria.
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FEDERAL AND DIVISIONAL MONTHLY NEWS REPORTS

(SEND CORRESPONDENCE DIRECT TO DIVISIONAL REPORTER NAMED AT PARA, END)

FEDERAL

FEDERAL CONSTITUTION ALTERATION

Federal Executive, on behalf of the Federal
Council of the Wireless Instituie of Australia,
hereby gives notice that it is intended to alter
the Federal Constituiion of the Wircless Insti-
tute of Australla 1947 as follows:—

(a) Delete Clause 21 and substitute—

“21. The Headquarters Division shall call

for nominations annually from its

bers for ppointment to the

Federal Executive, such nominations

to be received not less than 60 days

prior to the conclusion of the fiscal

year. The nominations which shall

include the names of any retiring

members of Federal Executive will-

ing to re-nominate shall be submitted

by the Headquarters Division to

Federal Council for the appointment

by preferential vote of seven mem-

bers, two at least of whom shall be
retiring members.”

(b) Insert new Clause 2la—

“2la. The new Federal Executive shall
take office at the conclusion of the
Federal Convention which they shall
attend, or where a Federal Conven-~
tion is not held, within one month
of the conclusion of the fiscal year.
The Federal Executive shall deter-
mine its own offices in such manner
as considered necessary.”

(¢) Delete Clause 24 and substitute—

*24. The appointment of Federal Execu-
tive which shall be finalised by the
Headquarters Division not less than
14 days prior to the conclusion of
the fiscal year shall be notified in
writing to Federal Council prior
to the conclusion of the fiscal year.
The Federal Executive shall notify
Federal Council in writing of the
offices and appointees thereto within
28 days of the commencement of the
new fiscal year or the Federal Con-
vention whichever is the sooner."

Any member of the Institute not in agree-
ment with the proposed alterations should
notify his disapproval and the reasons to the
Federal Secretary within 14 days of the pub-
llcation of this proposal.

CALL BOOK MAGAZINE

The Federal Treasurer, W.L.A., has for sale
at £1 post paid some recent back numbers
of this directory of Amateurs, Only the Amer-
ican edition, listing K and W calls, is avail-
able at the moment. Apply Bob Boase, VK3NI,
50 Cardigan St., Carlton, Viec.

— . e 4 e

FEDERAL QSL BUREAU

In these notes in the January issue it was
stated that Graham VK2AGH was handling
cards for VK4JQ, Willis Island. This is NOT
correct. The QSL manager for VK4JQ is
W6HYG. Graham, however, is handling QSLs
for VK4HG and VK4WV, ex Willis Island.

The box number of the Hungarian QSL
Bureau has been changed. The new address
is: Central Club of Hungarian Radio Amateurs,
P.O. Box 214, Budapest 5, Hungary.

Coples of “CQ" for 1963 are available froin
this Bureau for free. First applicant gets
them for postage. Do not send postage with
application. Successful applicant will be ad-
vised of postage required.

NEW VIDECONS

FOR APPROX. £20

4.5 Mc. minimum response, no
smear. Offer open for one month
only. Write for details.

VKS5ZDZ, 74 Fisher Street,
Fullerton, South Aus.
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Any station needing American Samoa on
c.w. should look for K7VAX/XS8 around 0330z
on 14085 kec. Bill, who i8 a teacher in Pago
Pago, i8 on daily and will be there for at least
two years., He has a good signal, but his
operating speed is limited to 10 w.p.m. Full
QTH is Box 438, Pago Pago.

After almost a month of light mail, incom-
ing cards thickened up considerably over the
Xmas week, to bring the December total to
over 35,000 cards.

Was pleased to see Bruno Bossert, HGSQO
(QSL notes Jan. “A.R.”), in Melbourne during
Xmas and New Year, Bruno will return to
Sydney for a few weeks before settling in
Melbourne for the remainder of 1964. Another
Swiss Ham, Fred Beusch, ex HB9ABI and eXx
VKSHB, presently in Sydney, expects to visit
Melbourne early in 1964. His movements
thereafter are still uncertain.

Frank Hine, VK2QL, QSL manager for VK2
Division, {8 anxious to obtain the present
address of VK2FR who was on Lord Howe
Island for some time. He has apparently left
L.H. and no forwarding address is known.
Inform Frank, care Box 1734, G.P.0O., Sydney.

The Federal Bureau is in receipt of a bundle
of cards from the Austrian Bureau, addressed
to OFE1IW. His name is Karl Kriwanck and
he is apparently now in VK. Any info as to
his present QTH to the Federal QSL Manager

please.
—Ray Jones, VK3RJ, Manager.

NEW SOUTH WALES

HUNTER BRANCH

During the holiday period, activity on the
v.h.f, bands has shown an increase and there
has been some worthwhile DX, especially on
8 mx. Those responsible for much of this
activity are Kev 2ZKW, Mac 2ZMO and Stuart
2AYF. In addition, a real first was scored by
Des 2ZDN when he worked Sydney on 432
Me. Considering the short time which has
been available on this band, Des must be
congratulated for his pioneering work., Not
all contacts have been conducted on v.hf.,
however, as many of the h.f. boys have been
re-bullding and testing the gear. Harold 2AHA
has finally managed to get *“Big Bertha” on
the alr, running several watts of sideband to
an 813. Reports are that this is a potent
signal and Harold is pleased with the lack of
t.vil. Frank 2FC has had some success with
the series gate modulation, but he claims that
it 1z still ble of improv t. He s
looking for some information on the system
from someone who has used it successfully.

Otto 2SI is still battling with his Rothman
system which was found to be unsatisfactory
with a pl coupler. There were also some mod-
ulation troubles at 2AWX, but these have been
resolved and the signal now sounds a little
better. Now a man of considerable leisure,
Jack 2KQ is thinking about being a regular
user of the bands, his signal on 80 being the
customary S9. Bill 2ZL still watches the one-~
eyed monster in preference to listening to the
Monday night broadcast, but as soon as he
has all the answers to the quiz questions, he’ll
come back to the fold. Bill 2XT is not sure
whether to put s.s.b. or am. In the new car
since the amount of room is not as great as
in the previous vehicle and time between
refits and conventions 18 all too short. Chris
2PZ has some aerials on the German monster
but no Amateur gear as yet.

It was pleasing to see that second and third
prizes for the two mx hunt at the State Con-
vention were taken out by Les 2RJ and Bill
2XT. This proves their ability as jigsaw
puzzlers is above average. According to all
reports Lionel 2CS 1is never at home these days
and he was heard to remark the other day
that since he has retired he’s been wondering
how he ever made enough time to go to work!

Don't forget the next meeting of the Branch
is the Annual General Meeting and Election
of Officers for 1864. This will be held in Room
15, Classroom Block, Newcastle Technical Col-
lege on Friday, 6thh March, at 8 p.m. As well
ag the election, some other entertainment has
been arranged, so come along and bring some
hecklers with you. Don't let them have it all
their own way. See you there, 73, 2AKX.

CANBERRA RADIO SOCIETY'S
EASTER CONVENTION

The committee of the above Society has
decided to organise an Amateur Radio Con-
vention at Canberra in the coming Easter
week-end. The programme is as follows, the
times shown being subject to minor changes.

Friday, 27th March: Midday to 6 p.m.—
Mobile Contest, submit logs for any two-hour
period with the last QSO logged, being made
inside VKI1. 7-11  p.m.-—~Gathering at the
Society's Club Rooms (VKIACA). Tea and
coffee, etc., will be available and possibly filins
of interest will be shown.

Saturday, 28th March: 11 am.-120 p.m.—
Picnic_lunch at Cotter Dam Reserve. 12.30-1.30
p.m.—Rx sensitivity contest (details see below).
2.30 p.m.—Hidden Tx Hunt at Cotter and dis-

triet (h.f). 4 p.m.—V.hf Fox Hunt (inside
Canberra). 8 p.m.—Dinner at the ‘“Ren of
Canberra”.

Sunday, 20th March: 10 a.m.-—Visit to AN.U.
Nuclear Physics. 2-3 p.m.—All-band Scramble.
3-8 p.m.—V.h.f and/or H.f. Fox Hunt, followed
by Hidden Tx Hunt, 8 p.m—Visit to Mt
Stromlo Observatory.

Monday, 80th March: 10 a.m.~—Visit to Bel-
connen, the Naval Radio Base, housing the
most powerful tx in VK land.

_Detalls: Logs from Friday Contest are to be
given In by 7 p.m. at the Club Rooms at
Riverside, Kingston. ’

Rx sensitivity contest: You will. be at the
Cotter Reserve in the gully where recelving
conditions are bad. A tx will have its power
gradually reduced as phone code messages will
be sent at specified intervals. Any antenna
is allowed.

Accommodation: It 1is rather late but we
hope that by this time most of the accommoda-
tion will have been fixed up through George
VKIGB. Send a deposit of £4, stating what
aAc%oglmodntion is desired to VK1GB, Dickson,

To find the Club Rooms, proceed east from
the front of Parliament House, across a dual
carriage way (King’'s Avenue) and W.LA. signs
will direct you from there.

— ¢ &

VICTORIA
WESTERN ZONE

We heartlly welcome two new call signs
to the Zone, Brenda 3KT and Harry 3ZX,
who qualified for the full ticket. Brenda is
John 3AFU's XYL from Clear Lake and Harry
hails from Horsham. Mac 3AZM (Horsham)
had the misfortune to lose his Bendix freq.
meter in a recent fire. Bill 3AKW (Lubeck)
is at last connected to the S.E.C. mains. Rod-
ney ex 3CU, now 3UG, is permanently resid-
ing_in Melbourne--works at the same QTH
as Gordon 3GW, ex Rainbow, and about fifteen
other Hams, including Ron 30M. Neil 3AQD
(Ararat) has completed his new shack and is
radiating an excellent signal therefrom on 80
mX, running about 80w. to parallel 807s.

David 3ADS (Glenorchy) has replaced the
ground plane with a dipole with satisfying
results, Both David and John 3AFU are busy
boys these days with C.F.A. networks, but
still find time to appear on our Zone hook-
ups. Merv. 3AFO (Horsham) has been brass-
pounding of late in an effort to get Alex, a
Horsham s.w.l,, up to Amateur standard. Aged
only 18, Alex has already passed all theor;
papers, 80 we are tipping another Ham wiil
be in the Zone before long. Vie 3AKJ (Hor-
sham) steamed up a Type 3 on 80 mx the
other night. The first QSO for about seven

WIA. QUEENSLAND DIVISION

A.O.C.P. CLASS

commences

THURSDAY, 12th MARCH
Enquiries io Hon. Sec., Box 638J,
G.P.O., Brisbane, or Class Man-
ager, (VK4SA) Phone 56-3488.
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vears. Welcome back, Vic. Another Vic., 3AEQ
(Murtoa) is busily engaged in re-vamping a
heavy duty power supply, but due to pressure
of business these days finds it hard to keep
at it. 73, 3AFO.

— & P a—

QUEENSLAND

WIDE BAY & BURNETT BRANCH

Jimmy 4HZ has been on holidays again--
how that young fellow gets around! Lee
Downing persevered with the morse key and
the P.M.G. rewarded him with a call sign
of 4FX, and Dudley Lynch was successful at
his theory examination. Here's my hand boys.

Harry 4ZHG shut up shop for the festive
season and hied himself off to the Gold Coast,
hob-nobbing with the V.I.P's. and the mer-
maids, although he would not have much
chance to date them as his XYL (Audrey) and
the harmonics went with him. Since he has
been back home, the spiders are spinning
webs in the rig as he is busy building a
boat. Perhaps he is still thinking of those
mermaids. .

The Youth Club has re-commenced again
after the holidays, but assoclate John Lind,
Harry's instruction partner, and 2 I.C. of the
electrical distribution in this centre, has been
transferred to Brisbane (maybe to sit In the
manager’'s chair) so that leaves Harry doing
the instruction on his own. So he has the
junior boys one week and the senfors the
other. It helps to keep him out of mischief
snd his mind off the mermaids.

Bill Tomlinson, of Tewantin, who is now
4TW, .is too busy to use his call. sign. He is
flat out keeping other people’s square eyed
monsters perking. He should slow up and live
longer. They say only the good die young,
w0 he should be right for a few years yet.
73, Fred Cox.

TOWNSVILLE AND DISTRICT

With the advent of the Ross Hull Contest,
I must say that the boys in the south are
having a field day almost every other day.
The QSO numbers being exchanged by some
of them are really fantastic, when one looks
back to the past contests, Sorry to report that
these fantastic openings are not for the north.
Personally I have only managed 28 QSOs for
approx. 80 hours operating. At long last man-
aged to work a VK8, so have only to hear and
work a VK6 and then I can worry Alf 3KB
to send along the necessary award. Alf will
have to work overtime getting the awards out
as some say that they have W.A.S. every few
days. Congrats. to some of the newcomers that
have earned this award as I have been trying
for five, or is it seven, years.

The other bands are not yet open wide,
maybe due to the extra high noise level. Only
four local stations heard now on the band.
Wonder what has happened to them? Charlie
4BQ and family up on the Tablelands for the
holidays, while Owen 40V and his family are
all the way in from Mt. Isa to spend the
vacation on Magnetic Island. Ere this is read,
I will be on my annual pilgrimage to Mel-
bourne and all points north. Must try and
miss the onset of the wet season, maybe a
cyclone if predictions are correct. 73, 4RW.

— . —

TASMANIA

Remember to vote at the forthcoming Coun-
cil elections. We hope to see you at the
Divisional Dinner to be held at Launceston on
Saturday, 21st March, 1984; the Northern Zone
is arranging matters this year and we con-
fidently expect a very wonderful event, so
do not miss it.

December and January have been months
{fpr mobile and portable work, despite the very
windy weather. Stations heard away have
been Ken 7KH, Jack 7JB, Terry 7CT, John
7JF, Harold 7TMZ. Lee 7KC, Snowy 7CH
tmobile marine}), Den 7DK and 7ZMH. We
have also had some DX visitors. We were
pleased to meet Guy and Alain who operated
FB8YY at Adelie Land, and I personally re-
joiced at the opportunity to speak French with

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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them' and. thank them for their patience. The
other DX visitor was Charles K2BOZ, a s.s.b,
flend on 20 mx, aboard the U.S.S. Glacler,
which called at Hobart early in February.
Charles gave us a delightful and much appre-
ciated impromptu address at the February
general meeting of the Division.

f.ee TKC has successfully got operating a
one-watt s.s.b. rig and it sounds good too.
Finally, a personal comment. Thanks to
Michael 7ZAV, who wrote the monthly notes
while I have been out of action with my
injured hand. The fact that I contribute these
notes indicates that I am well on the way to
a full recovery after the lapse of six months.
I thank all those who so kindly helped me,
whether by visits or by QSO, during my
enforced idleness. I especially thank Ken 7KA
who loaned me a ham-band receiver for use
in the hospital, and David 7ZAY and Ted 7EB
who visited me regularly. Thank you chaps,
one and all. With very 73, 7ZZ.

NORTH-WEST ZONE

First meeting of the year has been held, and
if the attendance is an indication of things to
come, it looks a very promising year in store.
We were pleased to welcome visitor 4KX and
Reg 7ZA0, who has been transferred in his
job from the southern zone. Also present was
Athol 7LR, who unfortunately has little spare
time for Amateur “doings”, but is always there
to lend a hand when needed.

Big event of the month is the N.W. Hamfest
to be held at Port Sorell. At the time of
writing this promises to be a very %ood day's
outing and much time and effort have gone
to this end, particularly on the part of organ-
iser Basil 7BL. Even the tide has been organ-
ised to allow cricket to be played on the beach.

Some 2 mx DX has been worked recently
and some DX on 40 and 20. Concern has been
expressed at the number of “Commercials”
on 80 mx. How about that 1.T.U. Fund dona-
tion? Believe Athol 7SW 1is back on the air
after all that flap about t.vi. Sorry to hear
associate Ernest Greenhall is {11 in hospital.
Wish you a speedy recovery, Ernest. 73, 7ZBH.

HAMADS

Minimum 5/-, for thirty words.
Extra words, 2d. each.

Advertisements under this heading will only e
accepted from Institute Members who desire to
dispose of equipment which is their own per-
sonal property. Copy must be received at P.O.
Box 88, East Melbourne, C.2, Vie.,, by 8th of the
month, and remittance should accompany the
advertisement. Call signs are now permitted
in Hamads. Dealers’ advertisements not ac-
cepted in this column.

FOR SALE: AR88D Rx, £90. Geloso

222TR Tx, #£90. Both in mint
cond., had little use. Offer? VK3ANV,
Box 239, Bairnsdale, Vic.

FOR SALE: Collins equipment of the
late VK3JK. 32S1 Transmitter,
‘£345. 75S1 Receiver, £345, or offer.
All offers in writing to W. L. Jackson,
¥K3XM, 23 Malane St., Ormond, S.E.9,
ic.

OR SALE: Gear ex late VK3QK:
Eddystone 888 Receiver, new con-
dition; BC457A Command Xmitter (7
Mc.); SCR522 Transceiver, with gene-
motor supply; Kingsley KS9er; Type
109 Transceiver; Link Receiver F/M
type 1305, tuned Channel 5 (new);
CPR55 Range Indicator; Xmitter Tun-
ing Unit TU9B; 109 Power Unit MK. II.;
Dynamotor type DA1A; Roof Indicator
Unit Y10QB/5000; W/T Set 109 Mk, II.;
230-200 volt Transformer; complete
home-built a.m. 150w. Transmitter,
Geloso v.f.0. twv.i. proof, with power
supply in rack; Dynamotor Unit PE94B;
plus miscellaneous valves, sockets, etec.
All equipment in working order. Best
reasonable offers accepted. Contact
Arthur Evans (VK3VQ), phone 99-2817,
or Arthur Tinkler (VK3ZV), phone
29-3446 (Vic.). ]

OR SALE: Complete home-built
= Geloso v.f.0. plate and screen mod-
ulated Transmitter; and R107 Receiver.
Also Type 3 Mk. II. Transceiver com-
plete. In good order, offer? Equipment
of ex late VK3CH. C/o. N. Harris, 1
Duncan St., Birchip, Viec.

FOR SALE: Hallicrafters SX111 Revr.,
80 thru. 10 metres and WWV, am,,
c.w., ssSb., selectable sideband, large
slide-rule dial, 0.5 to 5 Kec. selectivity,
xtal cal.,, noise limiter, notch filter, as
new condition, £190. VK2DM, 40 Ware
St., Fairfield, NS'W. Phone 72-5601.

FOR SALE: Model 840C Eddystone

Comm. Receiver, 480 Kec. to 30 Mec.
Excellent condition. Price £65. Mrs.
J. Anderson, 14 Moore St., Toronto,
2N, N.S.W.

OR SALE: Trans. Cabinet, ducoed
grey, 68” high, 22” deep, 26” wide,
price 30/-. Smaller Cabinet, ducoed
grey, 20/-. Power Supply parts; back
issues of “QST”, “CQ"” and “Short Wave
Magazine”; text books. VK3DM, 110
Francis St., Ascot Vale, W.2, Victoria.
Phone 37-4071.

R SALE: Wagner Sideband Trans-

ceiver, covers 80, 40, 20, 15 and 10,
upper or lower sideband, break-in c.w.
with audio tone monitor, 2.1 ke, mech-
anical filter, two vf.o’'s. with 1 ke,
accuracy, built-in vox, p.t.t., xtal cal,
“S” meter, 80w. input, in-built relay
for linear, only 15” x 10” x 6”, complete
with a.c. power supply and speaker in
matching cabinet. Still under factory
warrantry, £390. VK2DM, 40 Ware
St., Fairfield, N.S.W.

SELL: Collins 32S1 Transmitter, with

512F2 power supply, &£360. 75S3
Receiver, £330. All in excellent con-
dition. J. G. Maclver, 21 Hurd Tece,,
Morningside, Brisbane,

QELL OUT: Best offer. Commercial

Power Supply, 1,000v.-1,200v. c.t.,
500v. c.t., four 866As, Filters, Fil, Trans.,,
1 chassis, 1 Trx, pair 807s, 57 C.r.o,,
Super Pro Rx, A.c. Relays, Valves, Con-
densers, etc. A. O. Brand, 37 Pacific
Pde., Long Jetty, NS.W.

SELL: TBY Transceiver, 28 to 80 Mc.,

complete with original Handbooks,
Phones and Mike, ideal mobile or
portable, £10. Cyldon 10 Channel Tele-
tuner, £9. VK3ZKA, Phone 23-7480.

SELL: Woden UM3 mod. trans, &£5.

Woden UM1 mod. trans.,, £3. A &
R power trans,, 1,000v. aside at 500 mA.,
tappings down to 500v., £5. A & R
filter chokes, 2 only, £2 each. Geloso
222 transmitter, faultless performer,
£85. Byer 55 tape recorder, goes but
needs a little work, £10. VK3AHT,
Phone 314-6760 (Vic.).

ELL: 3 element 14 Mc. Beam and
40 ft. Steel Tower, with prop-pitch
motor, £75. Heathkit Balun, £6. M.
Hilliard, 57 Gardenia St., Blackburn,
Vie.

ELL: 5AX Pre-selector, £3. Collins
3.1 Kec. Mechanical Filter, £10.
50 Mc. Mobile Converter, £10. 10 ele-
ment 144 Mec. Yagi, £5. M. Hilliard,
57 Gardenia St., Blackburn, Vic. Phone
89-2498.
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WARBURTON FRANKI

For Your Radio and T.V. Accessories

BIGGER RANGE — BETTER VALUE

® Ext!'a Special—Austrah'an Made
240 VOLT A.C. TAPE RECORDERS - MODEL TRI000

® Single Speed at 33 LP.S.
® Twin Track.
® Takes 53" Spools.

Supplied complete with Microphone,

Tape and Spare Spool.
Please add freight for weight of 19 lbs.

® Fast Forward and Re-wind.
® Response: 50 c.p.s. to 6 Kc.
® Output: 2.5 watts.

£34-0-0

+ ST. 12}%

NEW 2 W. TRANSISTOR
AUDIO AMPLIFIERS

Completely encapsulated in epoxy resin.
Size: 3§" x 2”7 x {”. Works from volt-
ages of 45 to 12. Output impedance:
3.2 to 45 ohms. Leaflet supplied shows
how to use as:—

3. Intercomm.
4. P.A. System.
5. Signal Tracer.

+ Sales Tax 25%.
£6-0-0 + Pack & Post 1/-.

® PICK-UP CARTRIDGES

Crystal Turnover type, ¢/w L.P. and
Standard Sapphire Stylii.

18’6 + sT. 25%.

® PICK-UP ARMS

C/w. Buase and Rest. Will take any
Cartridge.

10/-  + sr. 256,
Or above Arm and Cartridge together.
25/6 + S.T. 25%. Post Frce.

1. Sterev Amplifier.
2. Stereo Converter.

Post Free.

Post Free,

® MICROPHONES

Dynamic high impedance ¢/w built-in
stand, cable and plug.

24’6 + ST.123%.

Crystal, Australian made,
adaptor and cable.

18’3  + ST.12i%.

Post Frec.

c/w  stand

Post Frec.

® SOLDERING IRONS

Six-sccond  push-button  type. Uses

screw-in  copper tips and carbon cle-

ments. Supplied complcte with trans-

former for Mains usc, or may be used
from accumulator,

85/_ Sales Tax Exempt

+ Pack & Post 2/6.

® SILICON DIODES

400 P.LV. at 1 Amperc.

70/- doz. or 6’3 each
+ Sales Tax 25%
+ Pack & Post 6d. dozen,

® EMPTY TAPE SPOOLS

7° 5/3 4+ ST 123%
5 4’9 + ST 122
3" 36 + ST 123%
POST FREL
® IMPORTED

RECORDING TAPE
3" 2000 59 3" 3000 9/3
3" 400" 14’6 5" 900" 206
7" 1800 3676 Al + ST 1240
POST FREE

® TWO-STATION
TRANSISTOR
INTER-COMM. UNITS

Complete with connecting Wire and
Battery.
80/_ + S.T. 12:%
+ Pack & Post 2/-.

® POCKET SIZE
TRANSISTOR RADIOS

Two Transistors. Boxed, with Plastic
Carryving Bag. Expanding Aerial and
Battery.
t+ Sales Tax 25%
is'lé'o + Pack & Post 1/-.

@® 3-TRANSISTOR
MANTEL RADIOS

Good Volume and Tone.
tive Cabinet,

£7-19-0

In an attrac-

- Sales Tax 25%
+ Pack & Post 2/-.

lONSDAlE

1§ W138v¥Z13

® TRADE ALSO SUPPLIED
@® OPEN SAT. MORNING

Please include postage or
freight with all orders.
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JAWN

- science in electronics...

DETALL OF
GLASS-TO-METAL SEAL

Inner lead

Seal wire

(glass-to-metal §
~

seal area)

Contact pin

MANUFACTURING THE BASE OF THE MINIATURE VALVE

The miniature valve basc is a glass-to-metal vacuum seal, an
insulator, and a stressed structure.

The vacuum scal results from dissolving in the glass some
ol the oxide on the surface of the seal wires to form an intimate
physico-chemical bond. These wires, having a nickel-iron core
and copper sheath, arc designed to have an expansion coctlicient
to match that of the glass.

Glass containing much lead oxide is used to confer
excellent insulating propertics.

The structure undergoes stressing by leverage on the
contact pins from the socket. A resilient cushion ¢f gas bubbles
is therefore provided around the contact pins, and the strength
of the whole stem is raised considerably by stress-toughening.

AMALGAMATED WIRELESS VALVE CO. PTY. LID.

Ansiccnr Hodto, Maae::,

¢ SYDNEY ¢ MELBOURNE e« ADELAIDE ¢ BRISBANE

19654
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NEW VALVES AT BARGAIN PRICES

JAS 2/ 108 £1 X2 /- 38 £1 6CE M/ 65QTGT 2/ 1265 5/- Sa £1 055 - aa £1 and socket §/6
1A5 a/- Hha £1 8A5  10/- HCM3 25/- 6585 i/ % a £1 12SAIGT 10/- 93 5/- 38 £1 EFW 5/- aa £!
13 /- %a £1 381 10/ GF> 6 3 e £ GUK 19/ 1I28CT B/- 5a £1  U3%A /810 a £1 EFi? 5/- Sa LI
1D8 /6 3a £1 SUAGE 13748 G¥G 1276 GY4L 1174 WEKT 5/- 3a £1 68 20/ EFi®  5/- 3a £1
1> 10/- SVAG  13/6 6FR 5/- 5a £1 SVHGT 16/~ 125Q7 3/- Sa £1 1625 3/- hHa £1  EFRE  26/-
1H5 /M %a £1 SYBGT 18/ 6GAG /6 $a £1 6X1 10/ 126RT 5/- 5a £1 1626 5/- 5a £1  ELAL  10/-
1HG /- »a £1  6AG /6 3a £1  BGRG 26/- 6X5  In/- AT 876 3 a £1 163 5/- 5a L1 EVH  5/- 5a £I
1K} /- 3a £1 GABT I0/- SHAGT 3/6 73 £1 BYH 5/- 38 &1\ 1 176 152 £ %051 3/- da £1 KTot (BY6) 15/-
K5 /- 3a £1  GACT 5/ Ha £ BIGT /- A8 27- 11 8 £1 30 175 18 5 £1  3/250 L6710/ QQEN#/20 Lk
1K3 57- »a &1 GAGS> /- da £1 K3 B s £1 “Ch 3/- 38 £1 17 N Ta Ll Sockel to suit £ QQVUI/IY 97/6
114 /- 5 a £1  GAGT I12/R GKAGT 12/6 Gy 3/~ 3a £1 37 /- Ba £1  SI6L W/ RLI&  3/6 38 £1
JLNG (CViRDY BAJ3 i/ 38 £1 KLY 8- da L1 EG 86 ia £1 58 A7- T a £1 0 2MI2 (ug- VL4l /6 38 £1

3- 5a L1 BAKS /- RY /6 3a LI WG o a £1 ITA /6 3 e L] H0m af- Sa £1 YR33 &/- 5a £1
M5 3/- ha L1 GALS 14/ 6SC% /6 %a L) 1246 1/- i a £I I2BA /- AVII /11 % a £1 VRIOD (6U%) 3/6
L3 3. a £1 GAMSG (EF81) NI/- 6SF53 /6 3a £1 I2AMS 3/- 5 a £1 Rod /- EAA0 /- 11 a2 £1 VRIN? 5/- 5a £1
105 f/- »a L1 GASIGT 20/- #SF7 /6 %a £1 IZATT 15/~ s 20/ ECHI/GAQY 10/- VRIN 5/- 5a £1
IS¢ I8/- GBG /M 3a £1  4SHT I/- $a £1 (ZAET 15/- #1315/ ECC35 20/- VRIS 2/- 12 a £t
183 10/- B8 metal 13/6 G8JT 1%/6 I2AVE /6 3a £1 “3‘32 15/- gg;{% uu;- VRIS 2/6 18 a £1I
1T 10/ 6BEG 15/~ ¢SK7GT 20/- IZBEG 3/6 3 a £1 BI2A /6 RIS YT - e £
SAS =6 32 £1  6BQF 1%/- o ) : Rt 45/ EF36  3/- > E1  VYTi8 (6D6) 3/
3’:& 6 2w £1 uc? S- 5a £ GSLIWGT 13/ 12C8 5/- Fa &1 gy - EF30 3/ 3a £1 VTI2F 5/ sa £1
apEl o 12/- 4CH /- 58 £1 BSINT 12/6 1ZHG  3/6 s a £1 a5 5/- 5a £1  EF (VEM) VTanl /8 3a £1

METERS | POWER TRANSFORMERS | CO-AXIAL CABLE
. cen ma/. | 250v. aside, 30 mA., 6.3v. ¢.t. 1.7 a. 32/6 ° 50 ohm, URS$7, 3/8” diam, in 25 yd

1065 0-1 mA.. 315 {n. rnd.. bakellte case, 35/- . Al v $OV. oL 1. . ’ » o yd.
O O i w5, I rd., bakelite, /m | 225v, aside, 50 mA. 6.3v. ct. 2a. 40/- Rolls 30/-; or 1/6 yard.
MOB5 0-150 mA. d.c., 3ty in. nd. gnieﬁ‘:c: “35:‘ 250v. aside, 60 mA. 63v. la, 6.3v. 71 ohm UR32, 3/16” diam,, in 100 yard
M065 0-250 mA. d.c. e elite. 3176 et la. . oL e o . 80/- Rolls £7/10/0.

MOG65 0-500 mA. d.c., 3ts in. rnd.. bskelite,

833A Valves £17/100 ea.
VARIABLE CONDENSERS

Roblan, 10-415 pF.. one-gang .. ... 25/-
Roblan, 10-415 pF., two-gang .. ... 32/-
Roblan, 10-415 pF. three-gang .. 40/-

SILVER MICA CONDENSERS
Sizes available: 40, 60, 70, 100, 250,
400, 500, 800, 880, 1140, 1680, 1800,
1900, 2000. 2300, 2800, 3900, 5000, 5680,
5780, 5900 pF.

Price: 1/6 each

POTENTIOMETERS
250K . o e 1276
500K and switch . ... ... . 15/-
M R 12/6
oM .. .. .8/6
5K and switch ... ... ... .. .. ... 15/-
10K and switch ... ... ... . 158/-

BARGAINS! — BARGAINS!
Crystal Earpieces with plug .. .. 6/6
Actuating Diaphragm Inserts .. .. 7/6
7-pin V/S/5 Valve Sockets and

Shields ... .. .. .. ... 16 for £1
1N1763 (OA210) Diodes, 400v. 500 i‘g//&ﬁ
9-Core P.V.C. Covered Cable, }” diam.

1/6 yd., or 100 yds. £6/15/-.
2-Core Microphone Cable, 17 diam.,

2 x 7/0076 .. .. 2/9 yd.

HOZAN CHASSIS PUNCH SET
Sizes: 16, 18, 20, 25, and 30 mm.
Price £3/7/6 set

12 Henrys, 125 mA,, 275 Ohms, £2/8/0
12 Henrys, 100 mA., 290 Obms, £1/12/0

COPPER WINDING WIRE

4 oz. Reels
16 gauge B. & S. Enamel ... 9/6
13 gauge B. & S. Enamel . 8/6
20 gauge B. & S. Enamel ... ... 9/6
22 gauge B. & S. Enamel ... .. 9/6
24 gauge B. & S. Enamel ... ... 10/6
26 gauge B. & S. Enamel ... ... 9/6
28 gauge B. & S. Enamel ... ... 12/6
30 gauge B. & S. Enamel ... . 13/6
33 gauge B. & S. Enamel ... ... 15/6
39 gauge B. & S. Enamel . 2%7-

ER22 GERMANIUM
POCKET RADIO

Complete with earphones and instyuc-
tions, 22/6. Aerial wire to suit, 4d. yd.

NEW TRANSISTORS IN STOCK

oc45 ... ... 14/- OoC170 .. ... 17/6
oCc71 ... ... 10/- QCci71 17/6
oc74 .. .. 11/- 0C45 ... .. 14/-
ALUMINIUM CHASSIS
5x3x2inch .. . .. 6/3
6 x4 x2inch R V2
8 x 5x2}inch . . ... 10/6
10 x 6 x 24 inch .. . 12/9
l 13 x 7x 24 inch ... ... . . ... 12/9

i Also Large Stock ofHMatrix Boards
and Accessories.

6/- each + 1/- post;\;

‘ Call Books

72 obm UR70, 3/16” diam. in 27 yd.
Rolls 30/-; or 1/6 yard.

72 ohm, 3/16”, 35 feet 10/-,

100 ohm, 3/8” 2/- yd., £8/15/0 100 yds.

NEW CAPACITORS (Electrolytic)

uF. V. Price aF, V. Price
5 12 3/- 25 12 3/6
8 6 3/~ 25 25 4/-
8 12 3/- “32 350 4/6
8 300 6/- *32 300 4/6
8§ 600 6/- 32 350 8/6
10 12 3/6 50 12 3/6
10 3 .3/- 64 18 4/-
[ 16 300 6/- 100 12 4/-
16 600 8/6 100 6 4/-
24 350 8/- 1000 6 9/6
. 25 30 5/- 1000 12 13/-
. 25 3 3/~ 1000 18 15/7
25 6 3/3 ¢ Disposal type

" PLUGS AND SOCKETS

Belling & Lee Plugs . .. ... .. 4/-
Belling & Lee Sockets ... ... .. 3/6
or 7/6 pair.

Belling & Lee Joiner .. .. .. 4/-

. CERAMIC CONDENSERS
Pigtail type. Sizes available: 1, 1.5, 2.2,
3.3, 4.7, 5.6, 6.8, 82, 10, 12, 15, 18, 22,
27, 29, 33, 39, 56, 68, 82, 100, 120, 150,
220, 270, 330, and 390 pF. 1/- each, or
24 for £1.

AMERICAN POTENTIOMETERS
American Bradley, 2" long, }” shaft,
1“ diam. Available in following sizes:
10,000, 20,000, 25,000, 30,000, 50,000,
100,000 ohms, Price 2/6 each.

HAM RADIO SUPPLIERS

5A MELVILLE STREET, HAWTHORN, VICTORIA

Money Orders and Postal Notes payable North Hawthorn P.O.

North Balwyn tram passes corner.

Phone 86-6465

5/~ Packing Charge.

We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio
Valves and Transistor Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies,
Ducon Condensers, Welwyn Resistors, etc.
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FEDERAL COMMENT
*

COLLECTIVE RESPONSIBILITY

The title of this Comment was inspired by one of the same name in
the R.S.G.B. “Bulletin” which pointed out some of the dangers ahead for
Amateur Radio if the Amateur does not present a united front at all future
International Telecommunication Conferences. The Editorial made three
points which briefly were: (i) Region II. and IIl. Societies must establish
active regional organisations as in Region Il.; (ii) the I.A.R.U. must bring
home to administrations, particularly in newly developing countries, the
importance of Amateur Radio as a Service and a scientific hobby, and (iii)
the ILA.R.U. must be represented at every International Conference as well
as Frequency Allocation Conferences.

The portent and sense of these points are to be commmended and gener-
ally have always been supported by the W.I.A. but because of different
conditions, both political and geographical, are not necessarily our answer
to this challenge. The W.I.A. has made two approaches in the past to all
Region 1I1. Societies to form a Regional organisation but without success.
New Zealand has also made at least one unsuccessful attempt along the
same lines. Regarding the second point, the International Amateur Radio
Union can undoubtedly contribute by way of suitable literature and a
constructive public relations programme, and also in relation to the third
point, must always be represented at International Conferences as the head
of an established Service.

However, the W.I.LA, despite its unsuccessful approaches in Region
I11., does believe that many benefits may accrue by regular exchanges of
information between Region III. Societies in relation to regulatory matters
and irequency problems. The answer may lie in the publication of a
Region III. Newsletter between the appropriate Societies of which there
are at present ten. Although it is conceded that the I,AR.U. can do some
good with newly developing countries, it is believed that perhaps more
can be achieved by Amateurs in the particular country. Each administra-
tion must be made aware of its Amateurs and the role they can play in
the community, and this can best be done within the countries’ bound-
aries. In relation to I.ARR.U, representation at 1.T.U. Conferences, although
in favour of this idea, the Institute believes that a proper briefing on
Amateur matters for the national delegation is more important and has
achieved such status in the last few years.

Although the above arguments may appear to decry the points made
in the R.S.G.B. Editorial, the intention is rather to point out alternatives
which suit our Institute better and which we know are workable and
successful in our case. However, the W.ILA, does believe that the status
of the International Amateur Radio Union must be enhanced and sup-
ported in every way possible, Perhaps financial support of the Union is
the next step in this direction, Any means of presenting the Amateur's
case in his country or at International conferences must receive the whole-
hearted co-operation of Amateurs in general and National Amateur

Societies in particular.
FEDERAL EXECUTIVE, W.LA.
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Mullard Heatsinks for
Diodes, Transistors and SCRs

® High Efficiency

—these are the factors gaining ready
acceptance for the Mullard rectifier
stack assemblies.

Much of the efficiency is due to the
extruded aluminium heatsinks used
in these assemblies with their low
thermal resistance enabling high
power ratings to be economically
achieved.

The performance and efficiency of
other control equipment utilising

® Robust Construction ® Reliable Rectification

SCRs or transistors depend not
only on the characteristics of the
semiconductors but on the thermal
properties of the heatsinks used.
Mullard, therefore, now have avail-
abfe from local production the heat-
sink material shown, which may be
obtained in standard lengths.

Further particulars may be obtained

on application to the Mullard Pro-
fessional and Industrial Department,

A push-pull parallel arrangement of four
ADY26 (ransistors mounted onto a tocally
produced 40D heatsink extrusion,

10795 -

4,25}

34-93

Dimensions in mm, Inch

3861
ru.sozy_"l

{1.375)

58-78
2:313}

3

conversions in brockels

Mullard three-phase bridge

rectif

silicon power

using
diodes

ier assembly

mounted on _three heat-

sinks

' CA—

Mullard =

MUKLARD-AUSTRAUA PTY. ITD. @ 35-43 CLARENCE STREEY, SYDNEY, N.S.W., 29 2006. 123 VICTORIA PARADE, COLLINGWOOD, N.S, VIC, 4) 6544,
Associated with MULLARD LIMITED, LONDON M13ta
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TALKING PQOINT —WNG-CDR. €. G. HARVEY.* RAAF., VSIAU (Ex VK2AQU, VK3UO)

ITH an astounding increase in

VV amount of expensive commercial

equipment now used in Amat-

eur shacks, it may interest the S.w.l

and the newer operators to know the

simple equipment which keeps VSIAU
airborne on sideband.

Using a hodge-podge of components
dating from 1930 to thc present, ac-
quired from Japan, U.S.A. Australia,
U.X, Germany, China, Holland and
Malaya, and paid for in as little of the
national currencies as the market per~
mitted, a reasonable signal has been
kept on the air for years with the
absolute minimum of expense.

With present-day pressure for mod-
ernisation and miniaturisation, it will
come as a surprise to many, to hear
that the rig still uses two electrolytics
acquired in the early 1830s, and that
the receiver uses four more, which are
about twenty-three years old. There
are also two power transformers and a
type 80 of similar vintage, which were
salvaged from discarded domestic t.r.f.
radios of the same era. Some old
fashioned glass and carbon resistors are
still in use, and there are even one
or two paper capacitors which still pass
a leakage test, despite twenty-five years
in Amateur service.

In the station equipment there are
such treasures as a toilet roll coil
former, panels and shields cut from
aluminium acetate gramophone records,
film cassettes used as coil shields, two
oxo tins, a chassis made from a refrig-
erator ice block tray, another from a
baking dish, a buffer coil wound on a
pill box (which used to hold the dog's
worming pills), some knitting needle
shafts and stand-offs, nylen fishing line
insulators, and even portion of an elec-
tric iron element.

One component is known to have
been flown above 50,000 feet in a jet,
and near the speed of sound, other dis-
posals gear saw wartime service
throughout the Pacific in flying boats
and land planes, others, such as a dyna-
mic speaker, came from discarded pre-
war receivers and even from motor
cars.

Strangely enough, these old compon-
ents give no trouble.. Presumably, those
that were going to fail in Amateur
service did so long ago, leaving the
remainder reliable for as long as their
chemistry will permit, Some of the
oldest tubes, particularly an 803, 866
and a 5Z3, are most reluctant to lose
their emission despite operation over
a period which must far exceed their
intended life.

The acquisition of potentially useful
bits and pieces, and the welding of
them into a series of station projects,
has been great fun. The biggest ex-
pense has been in time spent seeking
inspiration. Whilst the station’s appear-
ance would not melt an XYL’s heart,
it has, with few exceptions, operated
reliably and consistently. In fact, it
has often received praise for its quality
and performance, even with low power
and simple antennae. In its sideband
configuration, it has been on the air
nearly every day for the last six years,

* C/a. Hgra. Far East Alr Force, R.A.F,, Changl,
Singapore 17
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and has survived almost three thousand
QSOs (including potential D.X.C.C.),
from Singapore, with its 80/90 tempera-
ture-humidity climate. Although it
sounds like a relic of the breadboard
era, it has been modernised to the ex-
tent that it now boasts a Kokusai
mechanical filter and a nuvistor pre-
amp. for the receiver,

However, it started life in the mid
thirties as a c.w. station using plywood
panels and chassis, with brass nails for
tag strips, it lapsed briefly into am,
graduated to the aluminium era and
was subsequently modified for ss.b.,
which it has been pounding out for
about five years.

You won’t find all the circuits in any
book, but for the price of a good suit,
spread over thirty years, it has pro-
vided countless hours of instruction,
construction and enjoyment. Of course
there have been %eriods of frustration
and even despair, but these have gener-
ally been amenable to solution after an
hour or so with the handbook, or a
discussion with knowledgable and help-
ful Hams on the air.

One day, inevitably, there will be
a sudden smell of burning and the gear
will suffer a major failure which will
finally be uneconomic to repair. Alter-
natively, the demands on Hamming
time, or for house room, may be such
that I will eventually have to *“go

commercial”’, or go QRT.

When that time comes, 1 will look
back on many interesting and useful
years of experimenting and the satis-
faction of finding out for one's self a
wide range of electronic, communication
and constructional techniques,

If my experience is indicative, and
I know many who agree it is, the les-
sons learnt and the attitude of mind
engendered by success and failure in
such projects stand the new Amateur
in such good stead that it Is to his
lasting advantage technically, mentally
and financially, to resist the temptation
to indulge in commercial equipment at
too early a stage in his Amateur career.

The new Amateur may be dismayed
and misled by the reverence for formal
mathematical design data shown by
many text book authors. Whilst a
theoretical approach has its points, the
fundamentals set out simply in the
ARRL. and R.S.GB. Handbooks, if
understood, are more than sufficient to
allow the beginner to experiment freely
and successfully with many different
combinations of components to those
shown in published circuits.

It is seldom necessary to build equip-
ment exactly as shown in the latest
magazine or handbook, which, for com~
mercial reasons, probably includes the
latest tubes and components, which
can’t be obtained cheaply, if at all, in
some locations or countries. It is as
well to remember that whilst tube types
change almost daily, basic principles do
not, and a stage gain of 10, for example,
can still be obtained as easily with an
old 56 as with a new fangled 6CLS8.

Intelligent observation is the first key
to success. Although a shack full of
the latest test equipment helps (if you
know how to use and interpret the
results), much interesting and success-

ful work can be done with a multi-
meter, a capacitor leakage tester, a grid
dip oscillator and a little patience.

When {t is realised that transmitter
output must be increased four times to
double the field strength, the virtue of
slightly increased home station effic-
jency is doubtful, particularly if only a
marginal increase of a watt or two in
150 is provided by the latest super-
dooper miniaturised tetrode costing
about four times as much as its slightly
less efficient older brother. Any defic-
iency arising from the use of lower
power can generally be made up quite
readily by more attention to detail in
the aerial system, where value for
money comes better than in buying
power transformers and p.a. tubes.

For those whose inclination is to
experiment with junk box gear, I have
a sincere plea. Don't take risks with
old power transformers or power sup-
plies. Check and double check for
internal shorts and correct connections.
Earth the laminations, and make sure
the mains connections cannot stray in
contact with other parts of the circuit.
Do not use wiring methods which can
leave ht, or high voltage a.c. on, when
there is no clear indication that the
transformer or supply is alive. If you
must fiddle while the high voltage is
on, use one hand only, think what you
are doing and don’'t work in bare feet.
An occasional “belt” is inevitable, but
try and make sure that it is low voltage
only and is received as the result of
taking a deliberate risk, rather than
as the result of absolute mental or
physical carelessness. A mild tickle
does you the world of good, but a solid,
unexpected belt can only benefit your
next of kin. Whenever in doubt, “Switch
to Safety” and think the problem over,
before trying again. Finally, make sure
that metal chassis are permanently
earthed well enough to blow line fuses
in the event of a mains-to-chassis fault,
that microphones are earthed and that
headphones are properly isolated from
the h.t. line.

Make it a rule never, never, never to
poke round inside a live chassis while
wearing phones, or holding the micro-
phone.

Faulty headphone insulation caused
by perspiration, for example, can effec-
tively earth your skull, so that the first
inadvertent prod on the h.t. line with
a finger puts you on the hot seat of a
miniature Do-It-Yourself electric chair.

People who are superstitious about
electric chairs, also make a point of
using double pole switches and three-~
pin plugs on all mains leads, and bleed-
ers on the filter capacitors. They also
make sure that single pole switches are
in the hot side of the mains. While
you're about it, better make sure the
rest of your family know how to Kkill
all power in the shack if they notice
an aroma of fried Ham!

Home made gear need not be danger-
ous. Safety and performance do not go
hand in hand, and it is part of an inter-
esting challenge to equate these conflict-
ing requirements as economically as
possible using available resources. Why
not have a bash? ®
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POSTMASTER-GENERAL'S DEPARTMENT

has vacancies in Victoria for

RADIO TECHNICIANS

INSTALLATION — OPERATION — MAINTENANCE
V.H.F, UHF., AND MICROWAVE COMMUNICATION AND
TELEVISION LINK EQUIPMENT
BROADCASTING STUDIOS

Qualifications: Applicants should possess a good theoretical knowledge of
Electronics combined with practical experience.

Conditions: Excellent working conditions, amenities and benefits, including
paid sick leave and three weeks’ annual leave. Some positions
involve country travelling or shift work.

Salaries: £19/16/10 per week rising to £20/18/4 per week plus overtime
and penalty rates.
Apply personally to:—
The Staff Employment Officer,
Lower Ground Floor, 250 Flinders Street, Melbourne.
Telephone: 60-4491.

CHOOSE THE BEST—IT (OSTS NO MORE

for reliable connections

. T, LEMPRIERE 3 CO. LIMITID. Neud Ofice: 27-4) Sowden Street, Alexaadsia, NSW.
and o0 Malbourne o Belchama o Adeloide o Parth

DURALUMIN, ALUMINIUM ALLOY TUBING

IDEAL FOR BEAM AERIALS AND TV.

% LIGHT % STRONG % NON-CORROSIVE
STOCKS NOW AVAILABLE FOR IMMEDIATE DELIVERY

ALL DIAMETERS-}" TO 3"

Price List on Request
STOCKISTS OF SHEETS--ALL SIZES AND GAUGES

GUNNERSEN AI.I.EN METALS PTY. LTD.

SALMON STREET, HANSON ROAD,
PORT MELBOURNE, VIC. WINGFIELD, S.A.

Phone: 64-3351 (10 lines) Phone: 45-6021 (4 lines)
Telegrams: “Metals,” Melb. Telegrams: “Metals,” Adel.

LOW DRIFT
CRYSTALS

OR
AMATEUR
BANDS

ACCURACY 0.02% OF
STATED FREQUENCY

3.5 and 7 Mec.
Unmounted, £2/10/0
Mounted, £3/0/0

12.5 and 14 Mc.
Fundamental Crystals,

“Low Drift,”
Mounted only, £5.

THESE PRICES DO NOT
INCLUDE SALES TAX.

Spot Frequency Crystals
Prices on Application.

Regrinds ... ... .. £1/10/0

MAXWELL HOWDEN

15 CLAREMONT CRES,,
CANTERBURY, E.7,
VICTORIA

THE NEW “AR”

LOG BOOK

IS NOW AVAILABLE

Larger, spiral-bound pages
with more writing space.

Price 5’6 each

plus Postage

Obtainable from your Divisional
Secretary, or W.I.A., P.O. Box 386,
East Melbourne, cz Victoria,
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HOW TO WIN A CONTEST

Y attitude towards contests, as

set out in “Amateur Radio”
" (Mar. 1964, p. 17), met with
disapproval from many who enter-
tained different views. Why, they
asked, adopt this defeatist outlook?

After a thorough review of the situa-
tion and some deep thought I have
undergone a mental turnabout. The
erstwhile mouse is now a fully grown
lion. Believing that the spectator
knows far more about the game than
the players, I unashamedly take pleas-
ure in advising the keen enthusiast
how to win a contest.

First of all change your occupation
and become an employee in an appro-
priate industry where you will be
stood down for your three weeks’
annual leave at Christmas time. Ac-
cumulated sick leave will add, say,
another week, It is presumed that,
after the manner of some of our valued
domestic animals, you have spent the
winter months increasing the thickness
of your hide. If you are lucky enough
to be the favourite nephew of a de-
ceased aunt or have won a substantial
prize in the lottery, you will have
moved to a good location and acquired
a 150 watt transmitter, a 300 watt
modulator, the best receiver and a high
gain antenna.

Rid yourself of all unco-operative
members of your household by sending
them for a month’s holiday to Central
Australia. Anyway, they will not have
your participation in any Christmas
festivities, so they might just as well
be in the desert. However, one helper
is desirable to provide you with num-
erous cups of tea, late meals and bowls
of water and a sponge, which are the
only ablutions permitted. Baths are
out for the duration, so get yourself
an effective fly spray to ward off the
increasing incursions into the shack of
those noxious pests. If you like well-
matured gorgonzola cheese, you will
like yourself all the more By the end
of the contest.

Widely advertise the fact that you
are entering the contest, not for your-
self, but for the Division. You might
add that if any certificates or trophies
you may have won are subsequently
retained in your shack that will have
been an oversight. Work on all your
radio friends—while they are still your
friends—to get them to promise to
forego Christmas holidays and remain
in the shack to give you numbers. If
any of them seriously threaten to com-
pete with you, request that they listen
to your test transmission. Your over-
modulated signal should cover a large
portion of the band and your voice
resemble the sound of a buzz-saw—-
deneutralise your final if necessary to
achieve this effect. This is guaranteed
to bring about their early withdrawal
from the contest. T.v.i, proof all re-
ceivers within a radius of five miles
from your QTH.

*18 Falrlawn Avenue, Turramurra, N.S.W,
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Now the contest has commenced,
consider all contacts in relation to their
numerical value to you, but do be polite
to all operators. Give everyone a 5
and 9 signal report, even if you have
to ask him to repeat his number several
times. Flatter his modulation. He likes
it and will call you day after day to
hear your repeated words of praise.
Waste no time looking up the fellow’s
name, he is either John, Bob, Peter,
Ken, Keith, Geoff, Colin or Ted, so
have a stab at it and you will probably
be correct. Promise to send an immed-
jate QSL card—he will call you day
after day to ask why it has not arrived
thereby increasing your numerical tally.

For 1 pointers—be fairly nice but
brief. If the fellow wants to describe
his gear, so long as you have his num-
ber, let him ramble on while you work
other stations,

For 5 pointers—be nicer and less
brief and find time to comment on
something irrelevant, such as the
weather or their gear.

For 10 pointers—be positively effu-
sive. These are definitely to get the
V.IP. treatment. Send them the gift
of a piece of gear such as an old con-
verter to improve their reception of
your signal. Invite them to bring their
families to stay at your home. Having
vi.o'ed. onto their frequency, either
hold the contact for an unreasonable
length of time or conclude it and con-
tinue to call CQ on the frequency. If
you do the job well these fellows will
turn a deaf ear to all other callers.

While awaiting a band opening, start
a group discussion among the locals—
the bigger the group the better, Quickly
sneak away when the band opens and
you will have several numbers in the
bag before the others wake up to it.

A tough local competitor can always
be called on the telephone when you
will ask him to wait while you see
who is at the front door. After about
10 minutes he will return to the shack
to find you working the DX.

Try tuning the band from the high
to the low frequency end—it has never
been done before. Do not be surprised
to find a station there quite high in
frequency isolated like a shag on a
rock waiting to pounce on any caller.
He is well outside the tuning range
of the modern receiver and, unknown
to all but you, has been there since
the beginning of the contest. The fel-
low has called CQ thousands of times
and has heard the DX come and go.
When all other stations have been

worked, his closest approach to a con-
tact is “Sorry, old man, I just cannot
copy you." The fellow will be most
grateful for the contact and you have
made a friend for life.

Thankful for a few crumbs like a
starving animal he will lick your hands
and your feet. And your arsenal of
alibis is of no avail to excuse you from
listening to his life’s story. His gear
is set out on several bread boards, his
antenna constructed of fencing wire
and his shack is shared with Daisy the
cow, Yes, he has only been able to
work JAs and the odd VK8, but these
chaps are always in such a hurry to
get away. You listen to a detailed
description of his paspalum paddocks
—such good fodder—and the sow's
latest litter and his aunt’s last illness.
You pray that his signal will fade out
—Iit never does. You try to start some
topic of conversation but, however hard
you wreck your brains, you can think
of nothing to say because as the poten-
tial winner of the contest you are com-
pletely out of touch with world affairs,
having not read a newspaper nor
listened to a broadcast nor spoken to
a normal person for days. Wars have
been waged, lost and won without the
conscientious competitor being aware
of the fact. You just have to listen
to his tale and take it. Your impending
dissolution is saved by his call to din-
ner and he leaves you with your prom-
ise to look for him at the same time
tomorrow.

The contest is now over and the next
job is to complete the log and add up
your score for submission to the con-
test committee. This must be done
honestly and accurately. The fellow
you claim to have worked every day
may turn snakey and send in a log.
Do not claim an unreasonable variety
of VK8 contacts—the committee has
the latest edition of the Call Book. If
you believe that under certain circum-
stances 2 and 2 can be made to equal
5, remember that the committee possess
an adding machine.

Now, fellow amateur operator, that
you have won the coveted trophy, the
problem arises as to how best it can
be displayed. I have seen these things
covered with dust and lying in a neg-
lected corner of the shack, so put .it
in your most prominent place for all
to see.

A concluding note from that wise
originator of smoke signals, Smokey
Joe, “Let any evil that might be con-
strued therefrom be already in the
mind of the reader”. ®

Stocks of TRANSMITTING COMPONENTS arriving from
Johnson, B. & W., Millen, R.S.C., Ohmite, Centralab, Triad, C.D.E,,
including Capacitors, Inductors, Sockets, Switches, Resistors, Fil. Tran.

JAMES BERRY & COMPANY—Importers

Melb. {try 1.20 p.m. & 5.20 p.m.): 67-1859, McEwan House, 343 Lt. Collins St.
Sydney (iry 10 an-~3 pm.): 61-6214, Daking House, Rawson Place, Sydney.
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A Junk-Box Frequency Standard’

INEXPENSIVE OSCILLATOR-MULTIVIBRATOR UNIT

themselves with a 100 ke, crystal

“calibrator”——either built into
the receiver, or external—which furn-
ishes harmonic signals accurately mark-
ing the low frequency limits of the
various Amateur bands. However, since
the harmonic frequencies fall at inter-
vals of 100 kc., it does not provide
similar calibrating signals for the upper
or lower limits of some of the phone
sub-bands. In addition, there are many
other occasions calling for markers
between 100 kec. points. Such markers
are useful in the calibration of a v.f.0.,
in spot-frequency schedule operation,
gg‘ lin accurately calibrating a receiver
ial.

For the most part, such a piece of
gear has been a fairly costly item; even
those that have been available on the
surplus market have been by no means
inexpensive. 1In the unit described
here, I have attempted to hold the cost
down to suit the average pocketbook
while still maintaining an accuracy, if
proper precautions are used, closely
approaching that of more expensive
equipment. Most of the components for
the original model were picked out of
the junk box; with all new parts, the
cost “should not exceed $15.00. Other
than the erystal (which is not a strict
requirement), no part is classified as
“precision,” although certain of the
components add value if care is used in
their selection. Power for the unit may
be taken from most receivers, but a
self-contained source can be very mod-
est. Simple VR tube regulation is
desirable where line-voltage fluctua-
tion may be a problem.

OSCILLATOR

The circuit of Fig. 1 starts out with
the 6BH6 oscillator., The Colpitts
arrangement was chosen because it
lends itself well to either crystal or
self control. Crystal operation will pro-
vide a more stable signal, of course,
but the stability with self control is
surprisingly good and will serve for
most calibrating purposes. When using
a tuned circuit for self-excited opera-
tion, no coil tap is required, This is an
advantage, especially when a multilayer
céil is involved. The circuit will work
over a wide range of frequencies, which
makes it additionally useful for check-
ing crystals, or for using higher fre-
quency crystals for spotting certain
frequencies. The output is rich in
harmonics.

THE MULTIVIBRATOR

The second stage in Fig. 1 is prim-
arily a multivibrator using a 12AU7
dual triode. As most readers know, a
multivibrator is a resistance-capaci-
tance oscillator that is quite unstable
by itself, but which can be stabilised
by driving, or triggering it with a stable

MOST Amateurs these days provide

* Reprinted from “QST,* January 1964,
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® This wunit provides spotting
frequencies at 10 kec. intervals.
With a little care, accuracy
approaching that of much meore
expensive equipment can be
realised. If you already have a
100 ke. crystal calibrator, the cost
can be reduced still further.

oscillator of higher frequency. Thus,
it becomes a ‘frequency divider”. In
this instance, the multivibrator fre-
quency is 10 ke. which provides har-
monic spotting frequencies of usable
strength at 10 kc. intervals up to at
least 30 Mc.

Although a multivibrator will “lock
in” with a driver frequency as high
as 100 times the multivibrator fre-
quency, adjustment becomes quite
difficult if the driver frequency is more
than 10 or 20 times the desired multi-
vibrator frequency. The multivibrator,
being an unstable oscillator, has an
increasing tendency to jump from one
sub-multiple of the driving frequency
to the next as the driving frequency is
raised. That is, if the driving frequency
is 1,000 kc., the multivibrator fre-
quency may jump from the desired
frequency of 1,000/100 = 10 kc. to
1,000/99 = 10.1 ke, or to 1,000/101 =
9.9 ke. For this reason, the oscillator
is designed to operate at 200 kec. self-
excited, or 100 kc. crystal-controlled
when driving the multivibrator.

The multivibrator may be switched
off by means of Sl1; S1B opens the
cathode of V1A in all except the m.v.
position., The oscillator signal is then
simply coupled to the grid of VIB
which operates as a resistance-coupled
amplifier. Since this switching resultls
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in a small change in oscillator fre-
quency, C5 is provided in the oscillator
circuit to compensate. This capacitor
is adjusted so that the oscillator fre-
quency remains the same with the
multivibrator in or out of the circuit.

OUTPUT AMPLIFIER

The 6AKS amplifier is included prin~
cipally to isolate the multivibrator from
output loading effects. It will, however,
provide some amplification of oscilla-
tor harmonics when the multivibrator
is switched out. A parallel-tuned tank
connected across the output terminals
of the amplifier may be used to accent-
uate certain harmonics if desired,
although the simple resistance coupling
shown provides good signal strength up
to at least 30 Mc.

CONSTRUCTION

Components may be assembled on any
chassis of convenient size. There is
nothing particularly critical about the
arrangement of parts on the chassis.
1f the crystal is not used, the capaci-
tance of C1 should be about 1.5 times
that of C2. The exact values will
depend upon the inductance of Ll. 1
used an rf. choke from an old dia-
thermy oscillator, The inductance of
this choke is about 1.6 mH., and it
tunes to 200 kec. with a capacitance of
780 pF. at C1 and 530 pF. at C2. The
odd values were made up of standard
values in parallel combination. These
capacitors should be mica, preferably
silver mica, and the coil should have
a reasonably high Q.

Critical adjustment of capacitances
can be avoided by using a slug-tuned
coi], such as the Miller type 4414 which
has an inductance range of 1.3 to 2.1
mH. This coil should be capable of
tuning to 200 kec. with standard values

".oc‘
"
Ca 12au7a

QUTPUT

>
>

GND +130v.

Fig. 1.—Circuit of the Frequency Standard. Resistors ore ' watt. Fixed capacitors
not listed below are disk ceramic.

C1, C2—See text.
C3—100 pF. midget variable,
C4, C7, 'ca, €9, Cl10—Mica, preferably sllver

mica
CS5, C6—NPQO ceramic trimmer.
Cl1—-Paper.

J1—Five-prong ceramic tube socket.

L1—See text.

Pl1—Five-prong plug.

Rl—Linear control.

81—Ceramic rotary switch: 2 sections, 2 poles
per section, 4 positions.
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of 7,500 pF. at C1 and 5,100 pF. at C2.
The five-prong socket J1 will accept
most crystals as well as a flve-prong
plug-in coil form.

ADJUSTMENT

The oscillator should be adjusted first.
The output terminal should be con-
nected to the antenna terminal of a
receiver., The circuit should function
with most crystals, regardless of fre-
quency. With higher frequency crystals
feedback may be adjusted by means
of C3. When a 100 kec. crystal is used,
C3 is used to '‘zero” the crystal against
WWYVY.

To adjust a 100 Kke. crystal, turn on
the receiver b.f.0. and listen to one of
the harmonics, The beat note should
vary as C3 is adjusted. Now turn off
the b.f.o. and tune in WWV. A beat
should be heard between the 100 kec.
oscillator and WWV's carrier. Adjust
the beat to zero by adjustment of C3.
Broadcast-band signals at exact mul-
tiples of 100 ke. also provide good
reference signals. Although there is a
small tolerance allowed, most broad-
cast stations hold within a few cycles
of their assigned frequencies.

If the receiver is equipped with an
S meter, this may be used as an accur-
ate indicator of the beat between the
100 kc. oscillator and the standard. As
the beat approaches zero, the reading
on the S meter will fluctuate, more
rapidly at first, and then more slowly,
until at exact zero beat the needle will
remain motionless. If C3 is adjusted
further in the same direction, the fluc-
tuations will resume. C3 should then
be returned to the point where the
needle is stationary.

The adjustment with the tuned circuit
instead of the crystal is similar except,
of course, for the preliminary adjust-
ment to approximately 200 kc. as de-
scribed earlier, If the broadcast band
is used as a reference, only those sig-
nals at exact multiples of 200 ke. will
be useful. C3 may be used as a final
trimmer.

With the receiver b.f.o. turned on,
you should now hear harmonic signals
every 100 kc. (or every 200 kec. with
self excitation) throughout the tuning
ran%{e of the receiver, up to at least
30 Mec.

ADJUSTING THE MULTIVIBRATOR

Before attempting to adjust the mul-
tivibrator itself, zero-beat one of the
100 ke. (or 200 kec. with self excitation)
harmonics on a receiver, When Sl is
turned to the m.v. position, the oscil-
lator frequency may change slightly.
Without touching the receiver tuning,
adjust C5 to bring the signal back to
zero beat,

In adjusting the multivibrator, the
broadcast band is a convenience. Since
the American broadcast channels (and
Australian.—Ed.) are assigned at exact
multiples of 10 kc.,, the multivibrator
signals should fall at zero beat on all
broadcast carriers when the multi-
vibrator is correctly adjusted. If the
adjustment is not correct, a beat note
will be heard on each broadcast carrier
(with the receiver b.f.o. turned off).
In such a case, pick out a broadcast
carrier in a clear channel and listen
to the beat note as R1 is slowly ad-
justed. As R1 is adjusted the beat note
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should suddenly hop to a different fre-
quency. At some point within the range
of R1, the beat note should drop to
zero. When this occurs, check one or
two other channels to make sure that
the multivibrator signal is at zero beat
with these carriers also.

The multivibrator is rather touchy
as to the strength of the driving signal.
If the driving signal is too weak, the
multivibrator will have a tendency to
jump from one submultiple to another,
If the driving signal is too strong,
“squegging” may take place which will
be evidenced by a myriad of unidenti-
flable beats as the receiver is tuned.
Overdriving may also cause the multi-
vibrator to produce signals at 20 kc.
intervals, rather than 10 kc. intervals.
In any case, it should be possible to
make corrections by adjustment of C6.
Under proper operating conditions, an
oscilloscope or peak-reading v.tv.m.
should show a 10 to 20 per cent. higher
voltage at pin 7 of the 12AU7 than at
pin 2. C6 may have to be adjusted
differently for the crystal than for the
tuned circuit,

While the crystal harmonics will be
reliable shortly after the power supply
is first turned on, it is advisable to allow
plenty of warm-up time for the multi-
vibrator and the self-excited oscillator,

if the latter is used. The amount of
power consumed by the unit is negli-
gible, and the Amateur who finds use
for it two or three times a week will
soon learn the value of leaving the
heater power on all the time, even when
not in use.

ACCURACY

The principal difference between
this unit and one costing many times
as much is in the long-term stability.
Changes in humidity as well as tem-
perature will affect the accuracy. It
is the compensation for such effects
that runs up the price of more expen-
sive equipment. However, the short-
term stability is excellent and, in the
hands of a careful operator, highly
accurate measurements can be made.
The only requirement is that the
oscillator frequency be checked against
WWYV immediately before the measure-
ment is made and again immediately
after. The latter check is perhaps the
more important, especially if the meas-
urement has taken more than a moment
or two, for it tells whether the oscilla-
tor frequency has changed during the
measurement, If there has been a
change, the amount can be estimated
to determine if the accuracy is suffic-
ient for the particular purpose. If not,
the measurement can be repeated. @

3ean£ca/ Corre.’»ponclence

RECEIVER FRONT-END DESIGN

Editor “A.R.,” Dear Sir,

The article on receiver front-end
design by WODAN in January 1964
“AR.” leads to consideration of ways
to achieve equivalent performance in
practical circuits.

The desired r.f. amplifier character-
istics may also be obtained by use of
a grounded grid stage, with consider=
able simplification of circuitry. A
circuit following this line of thought is
given in the new R.S.G.B. Handbook.
Here two halves of a twin-triode are
used, the first being a grounded grid
amplifier, the second a triode mixer,
with two tuned circuits coupling them.

For all those except the unfortunate
few living adjacent to powerful high
frequency transmitters, even greater
simplification may be achieved by using
a single tuned circuit between the two
stages., With this configuration prob-
lems of gang tuning and alignment dis-
appear, while band changing can be
effected by tapping up the coil from
the earth end, thus eliminating problems
of switch capacitance and lead induct-
ance.

Provided sensible L/C ratios are
used, together with high Q components,
e.g. air spaced coils of generous dia-
meter and spacing, the rejection of
unwanted signals should still compare

Phone 34-6539, write or call

William Willis & Co. Pty. Ltd.
428 Elizabeth St., Melbourne

tor GELOSO

Equipment and Components

more than favourably with the con-
ventional receiver front-end using two
tuned circuits and a pentode r.f. ampli-
fler. In the circuit shown, the tuned
circuit is not loaded by the antenna,
and tube loading is less than with the
grounded cathode stage,

oHY.
o <REG HI.
230p! 206 L o
. :
-
k-

I have included the circuit of an
oscillator circuit popular in ZL. It has
many advantages, including low har-
monic output and ability to oscillate
with almost constant output over a
wide range of frequencies, The feed-
back capacitor is adjusted to the mini-
mum value required for reliable oscilla.
tion at the highest frequency required.
Qutput may also be taken from the
cathode if required.

It must be kept in mind that the
performance of such a front-end will
be degraded if it is followed by a mixer
stage having poor signal handling cap-
abilities, or a poor signal-to-noise ratio.
For best results of all it should be fol-
lowed by a high or low frequency band-
pass filter, the aim being to get the
most selective element in the receiver
as close to the antenna as possible.

—Barry Kirkwood, VK2AUV,
ex ZL1DR, ex ZL3IJ.

Page 7



A NEW BOOK-

AUDIO AND ACOUSTICS

by G. A. BRIGGS, with James Moir, MIEE, as Sub-Editor

168 pages — fine art paper -— 140 illustrations —  semi-stiff cover

Price only 17/9 plus /- postage

When Sound Reproduction ran out of print in CONTENTS
1962 after sales totalling 47,000 copies since 1949, Chapter 1 Past and Present ... .. .. .. .. 22 pages
. . N . . 2 The Ear ... ... .. coi e e e o 110 )
it was decided to revise the book in sections. 3 Resonance .. RN T S
Audio and Acoustics deals with this aspect of the » 4 Echo and Reverberation . .. .. 18
, . . ” 5 Room Acoustics .. . USRS |- TN
subject. Out of the 140 illustrations, only 30 are . 6 Free-field Sound Rooms ... ... ... 7
repeated from SR3. This fact, plus the valued » 1 g:ansnent Response .. ... .. ... 9
X . » ereo .. ... . 8 .,
help of Acoustical Consultant James Moir as o9 Schools and Constant-volt Lines .. 11 .,
i i i ,» 10 Concert Halls and Studios ... .. 21,
sub-echIor, means that the A.A. book is mainly T Tvnsm dios ;;1 i I}\mbxophony ..... i 7
an original work. , 12 Live/Recorded Tests ... ... ... .. 1,
From—
McGILL'S AUTHORISED NEWSAGENCY
Established 1860 183-185 ELIZABETH STREET, MELBOURNE, C.I, VIC.
"The G.P.O. is opposite” Phones: 60-1475--6-7

FOSTER DYNAMIC MICROPHONES
FOR HAND-DESK USE

SPECIFICATIONS:
Output Impedance .. .. .. 50 ohms or 50K ohms
Effective output level ... —55 db. [0 db. = (one) IV, Microbar]
Frequency response .. .. 200 to 10,000 c.p.s.
OMNI- DIRECTIONAL DYNAMIC
SIZE: 3" x 2-1/8" x 1". Retail Price
Cable: 12 ft. of P.V.C,
vaitgh:l on-toﬁo. . 50K ohms
8(?1%1?%%1 T(;El:lp folds for hand use. £2 /1 0 /7
Plastic Diaphragm. + Sales Tax 5/3
DF-2 ' A QUALITY PRODUCT OF EXCELLENT DESIGN
maketed by ZEPHYR PRODUCTS PTY. LTD.
4 58 HIGH STREET, GLEN IRIS, S.E.6, VICTORIA Phones: 25-1300, 25-4556

/  Manufacturers of Radio and Electrical Equipment and Components

Agents: D, K. Northover & Co.; Neil Muller Ltd.; Homecrafts (Tas.) P/L.; Jacoby, Mitchell & Co. P/L.; T. H, Martin P/L.
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Method of Winding Coils*

TO GIVE EVEN SPACING TO ANY DIAMETER
W. C. GREEN, G3QG

Visiting a model engineer friend
recently the writer was interested to
note the way in which he made the
small springs for his models. It was
realised that the method he used would
be suitable for making radio coils, and
after reading hundreds of books and
magezines, and not having seen it
described before, the idea is hereby
passed on. The tools and material used
are simple and easy to make and
obtain. No great skill is needed to make
coils even up to 1 inch diameter and
no one need fear the result,

The first thing to make is the winding
mandrel (see Sketch 1), This can be
of anythm% round—such as wood dowel,
paxolin tube, or metal rod, the latter
for preference. A slot is cut in one
end of the rod, deep and wide enough
to take the gauge of wire that is to be
used. At the other end of the rod a
means of rotating it is needed. Next,
provide some padding material, such
as scraps of leather. This, with a bench
vice and the necessary wire, is all that
is needed for the producnon of perfect
coils.

M

Coil mandre!

Sketch |

1
!
]
;‘

1
\
4
wire .~ '1 Angle determines

spdcing ot call turas

Sketch 2

Sketches to illustrate the idea explained In the

text, It certainly works very well, as seen

from some samples sent in by G3QG with
hiz article.

MAKING THE COIL

Place the padding between the jaws
of the vice and grip the mandrel be-
tween them; tighten it up so that it is
just possible to.turn the mandrel. The
slotted end of the mandrel should be
about half way along the vice jaws
(see Sketch 2).

The wire is then fitted in the slot in
the mandrel, which is turned with one
hand as the wire is fed in with the
other. Holding the wire at right angles

* Reprinted from “Short Wave Magazine,”

January 1964,
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to the jaws of the vice will give a
close-wound coil which can be wound
as long as required.

If the wire is fed in at an angle to
the vice, a spaced-turn coil will be the
result. As the wire is wound on the
mandrel, it will look to be close-wound,
but on releasing the coil the springing-
out effect will give the spacing. It is
possible to wind a coil beginning it as
close-wound and then to change the
spacing severa] times over its length
merely by altering the angle of feeding
in the wire. There is no need to
straighten the wire—just feed it in
from the reel. The writer's first coil
made in this way was of } inch dia-
meter wound with 18 gauge tinned
copper wire, and was perfect,

As in making coils by any other
method, the diameter of the mandrel
will govern the final diameter of coil
required because the coil will expand
on being released. For example, to
wind a § inch diameter coil the dia-
{neter of the mandrel will have to be
ess

The method of making coils as
described here is so simple that it leaves
you wondering why you never thought
of it yourself—there need from now on
be no more tying the wire to a door
handle and walking towards it, only
to find when the coil is half-made
someone wants to open the door. @

P —

&OA %euiew

AUDIO AND ACOUSTICS
By G. A. Briggs

This slim volume of 163 pages was
written as a replacement for “Sound
Reproduction” which ran out of print
in 1962. It appears to the reviewer to
be an ideal “short text” for those who
need a quick appraisal and a broad
understanding of this field. This book
covers a great deal of ground in a few
brief pages written by perhaps the
most prolific writer of books on loud~

speakers and allied subjects.

Price 17/9 plus 1/- postage. Our copy from
McGill’s Authorised Newsagency, 183-185 Eliza-
beth Street, Melbourne.

INDEX TO SURPLUS
By Roy E. Pafenberg, W4eWEKM

This is an index to over six hundred
magazine articles published in “QST,”
“CQ,” *“73 Magazine,” “Electronics
World” and “Radio Electronics.” It
gives the title of each article and a
brief deSCrlptlon of the subject matter.
At a price of approx. 18/- per copy,
it is unlikely to appeal to a great num-
ber of Hams. However, several copies
of this index should be held by any
library which has the magazines listed
as it is a very quick method of finding

much sou%,ht after information.

Published by Amateur Radio Publishing Inc.
Our copy from Victorian Division, W.I.A,, who
obtained the book from America.

OUR COVER . . .
HINTS AND KINKS

SOLDERING MINIATURE
VALVE SOCKETS

Many Amateurs using miniature glass
button base valves adopt incorrect
wiring practice when soldering com-
ponents onto the valve socket base lugs.
The cover photograph shows the dis-
astrous results that can occur, with
the valve being ruined due to glass
fracture.

When wiring a miniature valve socket
it is very important that the lugs be
correctly positioned. This can only be
done by using a wiring jig, available
for a few shillings each. An old valve
is not a satisfactory substitute.

The wiring jig, seven or nine-pin,
is a very robust device which is in-
serted into the valve socket whilst the
parts are soldered onto the socket lug.
The jig keeps the small valve socket
lugs correctly spaced so that the valve
will accurately fit into the socket,

The cover photograph shows the
actual effect of incorrectly positioned
miniature valve socket lugs. When the
valve was inserted excess strain was
put on the glass button base, the valve
then warmed up during operation. This
created additional stress and the base
fractured.

A complaint was made to the makers
who examined both the valve and
socket. They pointed out that the par-
ticular socket used did not comply with
the required standard, and in addition
the lugs were mcorrectly spaced. They
rejected the claim for replacement
under warranty which, under the cir-
cumstances, was only fair.

Since that time the correct metal
wiring jigs have been used during
construction and no further trouble has
been met. The low cost of the wiring
jigs is far lower than the cost of re-
placing a broken valve.

The jig should always be removed
from the valve socket before testing
the circuit. The heavy metal construc-
tion acts as a very effective direct short
to all pins and does make the filament
transformer groan under the load!

Modern ptfe or porcelain sockets are
a preferred type as one low cost
“bakelite” type of wafer socket imposes
excess strain on the valve base, be-
cause of incorrect socket design.

Be warned and invest a few shillings
in a wiring jig to save having to replace
broken valves. Don’t think it can’t
happen to you. The cover photograph
shows that breakage does occur and
your valve may be next!

REMOVING BROKEN DRILLS

When a metal drill breaks off below
the surface of the material being
drilled, drive two thin wire nails down
the flutes of the drill; with a pair of
pliers twist the nails in an anti-
clockwise direction to remove the drill
from the work.—N.Z.A.R.T. “Break-In."

FOR SALE

Condition of all items cannot be faulted.
% H.T.-37 Hallicrafters Transmitter,

Price £295.
% Drake 2B Recefver, Price £150,
% Q Multiplier, Price £27.

Apply Ron K. Richardson,
12 Bowden St, Parramatta, N.S.W.
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VOICE OF AMERICA TRANSMISSIONS

The many Amateurs in this country
who listen to the V.0.A. “Radio Amat-
eurs Notebook” programme each Sun-
day, will no doubt be interested in
learning the following vital statistical
figures relating to the V.Q.A. transmit-
ting station at Greenville, N.C.,, U.S.A.

Total acreage: 6,194.24.

Transmitters: Six 500 kw., six 250 kw,,
six 50kw.

Transmitting power: 4,800,000 watts.

Total antennae: 94 (directional trans-
mitting antennae, 73).

Antenna towers: About 400.

Height of towers: Up to 400 feet.

Antenna types: Rhombie, curtain and
log periodic.

Total cost: About 24 million dollars.

Beginning of construction: Feb. 15, 1960.

Opening date: Feb. 8, 1963,

Steel for towers: 3,000 tons.

Concrete required: 36,000 cubic yards.

On-site paved roads: 30 miles.

Transmission lines: About 200 miles.

Electrical power requirement: 5,000,000
kilowatt hours monthly (based on
daily 16-hour operation).

Micro-wave relay system: Six stations
covering 265 miles from Washing-~
ton studios to Greenville receiver
station.

Voice of America programmes are on
the air 24 hours per day in thirty-six
languages—as part of the world’s larg-
est and most powerful long-range radio

facility.
y —BERS195, WIA-13042.

DCOLE

‘Reqd Trade Mark!

TOOLS

ALL AUSTRALIAN
ARMED SERVICES

Telephone 88-4351.

SOLDERING

are STANDARD EQUIPMENT in

and many other Government and
Industrial Organisations using the
finest in radio & electronic apparatus

You can own, and your work
will benefit by using, the

VERY BEST IN SOLDERING TOOLS

Hlustrated: L64 316" Bit Model in L700
Protective Shield fitted with Accessories.

Further information from Manufacturers:—

673 WHITEHORSE ROAD, MONT ALBERT, VIC.

And all principle radio parts supply houses.
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OSCAR Il

I am pleased to let you all know
that Oscar III. has been going well,
and most all the defects are now out.
Many tests have been completed and
now it is expected that Oscar III. will
be up about July or August, 1964.

As a number of you already know,
Oscar III. is a communications satel-
lite. It is expected that it will be a
long way out in space, up to 1,000 miles.
This will make the period longer, but
you will have a much longer time in
which to contact it, approximately up
to 20 minutes, and possibly longer.

You will transmit to it on a frequency
of 144.1 Mec., =*15 kc. That gives you
a 50 kc. band-width. You will listen
for your replies on a frequency of
1459 Mc. *+15 kc,

_An wurgent request that the frequen-
cies of 145.9 Mc. =15 kc. be kept clear
just before and during this new sphere
of operations on the 144 Mec. band,
namely Project Oscar III. Let’s make
a gentleman’s agreement for the dura-
tion of these operations, Help your
fellow Ham who wants to indulge in
this new era of long distance commun-
ications. We can all help by requesting
the possible offenders to move to an-
other frequency, and possibly help him
to go up or down in frequency. You
may have a crystal you can loan, etc.

You call CQ Oscar III, announcing
your call clearly and distintly. One
minute seems to be long enough, then
switch over to receive signals answering
you. Do not stay too long as there are
others wanting to get a contact. If
you are alone you may make four
contacts in the one fly past. I suggest
that you practice a bit and get into
the swing of short contacts, Of course
if you are the only one about, say,
during the day time, you may be able
to hold a contact for 10 minutes or so.

The mock-up model of Oscar I. has
been around the States. In N.,S.W. it
has been as far as Lismore, Gosford
for the Field Day, to meetings, in shop
windows, on t.v, and in the news-
papers. It has to date been quite a
success. VK4 have it for their Conven-
tion on 4th and 5th April. Owing to
the relatively short time we can have
the model, it will not reach all the
States. This is, however, unavoidable.
It has to be back in Sydney at the
U.S.IC. by 21st April. It is hoped that
it will have visited at least five States.

—VK2HQ, Aust. Co-ordinator.
*

IT HAS BEEN SAID . . .

“A Radio Engineer is a person who
passes as an exacting expert on the
basis of being able to turn out with
prolific fortitude infinite series of in-
comprehensible formulae calculated
with micrometric precision from vague
assumptions based on debatable figures
taken from inconclusive experiments
carried out with instruments of
problematical accuracy by persons of
dubious reliability and questionable
mentality for the avowed purpose of
annoying and confounding a hopelessly
chimerical group of esoteric fanatics
referred to all too frequently as prac-
tical radio men . . ."”
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D X

VP4, OA4, BV, IM7, 7Gl1, FP, AC5, MP4, ZC6, TY2

Sub-Editor: A, H. BEHENNA, VK5BB,
36 Stanley Street, Crystal Brook, South Aus.
ADDRESS CORRESPONDENCE FOR THIS PAGE DIRECT TO THE SUB EDITOR

Over long listening periods the DX appears
to be at an all-time low, at least at this QTH.
It seems the only good contacts being enjoyed
are those running the maximum power and
those with big antenna arrays. Conditions are
very spasmodic, and no longer can you go to
the shack at random and work that far off
country. 14 Mc. however seems to be the old
stand-by band. This band is opening occasion-
ally to Europe, Mediteranian, etc., whiist the
islands to the north are workable on most
evenings at varying signal strength.

The skip right now seems to be very selec-
tive. Quite a workable signal say to VKS,
but in VK5 only just audible. I suppose the
reverse is happening on occasions. However,
I think activity from down under could be
improved by a lot more activity from the
VK boys.

An instance was brought home to my notice
on a recent evening. A certain ZL was relating
to a friend how he tuned an apparently dead
14 Mec. band, to try it out he called CQ and
from this one call he was rewarded with no
less than three new countries.

We must realise that we are a long way
from the major continents, which are the
heaviest populated Ham areas and, incidentally,
have to contend with a QRM situation we
cannot possibly imagine. Then let's go to it.
A CQ occasionally to let them know we are
out and about—if they can’'t hear us, they
can't work us.

NEWS AND NOTES

ST2AS is the present call of G3KPQ (ex
VS1FO), now active from the Sudan Republic.
The rig is a home-built s.s.b. rx using a
McCoy filter, and the aerial a ground plane
G2ATD, which is mounted on the roof and
works extremely well. He is at present active
on 14 Mc., but hopes to be on 3.5 Mec, very
soon. QSLs should go via R.S.G.B.

The QSL Bureau for Sierra Leone has been
taken over by 9L1HN, P. N. Heywood, The
Technical Institute, Freetown.

QSL Bureau for the Aruba Amateur Radioc
Club has now been taken over by PJ3AO.
Cards, etc., to P.O. Box 275, San Nicolas,
Aruba, Netherlands Antilles.

Syria, never easy to work, has been repre-
sented on 14 Mc. am. by YKI1AA, giving the
name of Raschild and reported as active
around 1500 on the high end of the band.

VS4RS has two xtal controlled frequencies
to his original spot of 14301 kc. The others
are 14120 and 14206 kc. QSLs come swiftly
from this station.

ZS2MI, on Marion Island, has been inter-
mittently active around 1800 on 14 Mec., c.w.
and asking for QSL via ZS10U. Usually open-
ings are of short duration with signals not
of very good strength. (4SS).

From the end of March FBSWW should be
active from Crozet Islands. Marcel, the opera-
tor, is with a party of men now erecting
shelters on the island. He is sometimes heard
on 14050 kec. c.w.

From April 15-29, VK2AGH should be active
from Lord Howe Island on c.w. and_8§.s.b.
Bands will be 80, 40 and 20. Please call him
5 ke. up or down from the following: 3505,
7005, 7025, 14025 c.w. On ss.b, 3695, 7095,
14120 and 14300 kec.

French Oceania, ¥08, and New Caledonia,
FK8, operated by Chuck WA2WBH on c.w,
and s.5.b Frequencies: 3505, 7005, 14005 c.w.;
14105 kc. for s.s.b. 21 Mec. will also be tried
out, conditions permitting.

The s.s.b. exciter now used by FRIZD is to
be shipped to FB8ZZ, Amsterdam Island, then
later it will go to FB8XX, Kerguelen Island,
thence to FB8WW, Crozet Island.

Active at the moment CRSAD from Portu-
guese Timor on c.w. at or about 14050 kc.

9K2AN is active on 14 Mec. c.w.

CE0ZI is legal and maritime mobile. This
is the Chilean “Transporte Presidente Pinto"
en route to Easter Island.

VP2KJ (W4SSU) reports that all QSLs have
been answered that had s.a.s.e. to Dec. 27. No
QSLs for those that did not abide by the afore-
mentioned. Ken now has HT32 and Drake 2B
and is active on 40, 20, 15 mx on s.s.b. and
c¢.w. He is slow on c.w. so take it easy fellows.

Upper Volta, XT2, TU2AU and TU2AQ, have
tentative plans to operate from XT2 during
the second week-end of the A.R.R.L. phone
contest, After this they hope to go to 5U7,
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then after returning to TU2 a later trip is
planned to TZ, 7Gl, TY and SV. TU2AQs
go via W4HJIK.

St. Helena, ZD7BW is back in England.
While at ZD7 he made 7,100 QSOs with 104
countries. Mailing of QSLs is beginning.

Chagos, Rodriguez, St. Brandon and Agalega:
From March 10 Harvey VQSHB will be active
on Chagosas VQSBFC, then from other islands
in the order given. Calls will be VQSBFR,
VQSBFB, VQ8BFA respectively. Operation
will be s.s.b. and c.w. on 14 Mec.

VP8GQ is still reported QRV.

Sudan: STIWP has been reported on 14
Mec. s.s.b. .

ZL3VB may be on s.s.b. from Chatham
Islands in the near future,

" Comoro Islands: FH8CD should be QRV any
me.

Yemen: HBYAET/W4 was worked on 14
Mec. s.s.b. and HBIYG/W4 was worked on 40
mx c.w.

Marion Island: ZS2MI will soon be QRT, If
you need him act quickly. Listen around
14159 kc. around 1300 G.M.T.

4U1ITU Geneva: This station now counts as
a new country for D.X.C.C.

Jan Mayen: The f{ollowing calls are now
reported active from this rare QTH: LASFG/P,
LASRG/P, LASMI/P all on c.w,, and LASPI/P
on s.s.b.

Antarctica: Dave Tremaine ZL1AV is flying
down to take over the New Zealand Base
Station ZLSAA. The South African Base will
be activated by ZS4DJO on 14 Mec. s.8.b.

It is reported that Steve Perry, WI1BB, has
worked 76 countries on 180 mx. Anyone work-
ed him from VK?

From 7200 kc. upwards some very good
signals have been heard, mostly on s.s.b.
around 0800. These include: KHE6IF, WA6BXU,
K6MCT, and KJ6BZ.

Cape Verdes Islands: CR4AD is now on and
should be active for some time; been reported
around 14125 kec. on s.s.b.

XWBAG active and also HS1AA on 7 and
14 Mec. cw.

ACTIVITIES

Ken VK3TL reports having worked on 14
Mc. s.s.b.: CXINE, VQIGDW, WA1ANO/3A2,
ZS6CY, K4JLD/601. On c.w. 14 Mc.: APSGB,
CP2EQ, EL7A, HS1S, HZ1AT, UISAG, 4U1SU,
5Z4RF, 601WF, 9K2AN, 8QSAB, CP3EZ, DU-
4PAR, FO8AA, KG4BX, LUS, PY2, VPSGQ,
VP8HJ, VQ2JG, ZS4, S5RBAJ.
ceived: AC3PT, CRTFN, EI5AJ, EISP, FOSAA,
FR7ZF, JT1AG, JT1IKAA, MP4BEE, PZ1AX,
UISLB, VPTNS, YA1lA, YO9IA, 5Z4RF, CO8CO,
FB8ZZ, JTICA, SVOWT, VP2KJ, VQ4RF, YN-
9BJM, 4X4BH, 4X4HI, FK8BB, XEl1YI, KR6BF,
and LU4UH.

WIA-L4020 heard the following on 21 Mec,,
but the mode not stated: VSILV, VSILX, VS-
7D0, VR4EG, G5DJ, JAOEK, G3BUU, HC5MQ,
WASCZR, KAGDBJ, WA4JJ, W4HNA, WEJRY,
WG6HLH, WSBLCX, 4X4LE, IT1GAI, 4X4BH,
4X4HI, FKS8BB, XE1YI, KR6BF, LU4UH.

QTH CORNER

VSSMB—Am. Radio Club, R.AF,, G.AN,,
B.F.P.O. 180, C/o, G.P.O., London.
ZDS8HB—Via W2CTN.

BWBAC—Jean Claude Wagner, P.O. Box 971,
Dakar, Senegal.

2587, ZS9Z—Via ZS6BBB, B. P. Avdon, Box
6218, Johannesburg.

5B4WS—Via KIiLBH.

FSTMB—C/0. W3ZQ.

ZS2MI—Via - ZS10U.

MP4TBA--Box 300, Abu Dhaba.

VK4JQ—Via W6HYG, 1011 Tam O’Shanter
Drive, Bakersfield, California.

VP2KJ—Via W4SSU,

VPS8HK—C/o. R.S.G.B.

HC8FN—C/o. WA2MUV, Box 298, Massapequa,
Long Island, New York.

HSXSMH—C/0. DLILC, Box 344, Cologne, Ger-

many.

8A1VU—Via D.A.R.C., P.O. Box 99, Municb,
Germany.

MP4DAH and MP4QBG—Bing Crosbie, C/o.
Schlumberger SA, ADMA, Das Island,
via Bahrein, Arabian Gulf.

UR2BU—K. Kallemaa, Valke, Tahe 14-1, Tartu,

Estonia.

TC3ZA—Via G8KS, S. L. Hill, Rivenhall, Hol-
wood Park, Farborough, Orpington,
Kent.

9NIMM—Op. W4BPD, Via W4ECI, 3101 Fourth
Ave., Birmingham, S, Alabama, U.S.A.

SN2HJA--H. J. E. Allcock, PMBS5067, Ibadan,
Nigeria,

TL8SW—S. Wagoer, Box 302, Bangui, Central
African Republic.

FSTMB—Via W3ZQ.

TTBAN—Via WOLYQ.

MP4QBF—P.O, Box 173, Doha, Qatar, Arabian

ulf,
ZSTR—V. V. Parkhouse, P.O. Box 99 Mbabane,
Swaziland.

9Q5TJ—Via DJ4OP.

KV4DE—Via W4SWN.

VQ4l—Via R.S.E.A., Box 30077, Niarobl, Kenya.
3A2AF—Via WSESAIL

SLITI—T. Lloyd, Fourah Bay College, Free-

town.

FUSAG—Box 104, Santo, New Hebrides.

YK1AA—Box 35, Damascus, Syria.

PJSMC—Via W3ZQ.

KG4BX—W2CTN,

601BW—B. Walton, C/0. Paul Smith Construc~
tion Co.,, P.O. Box 1393, Mombasa,
Kenya, East Africa.

SL1HX—C/o. Police Hdqrs., Freetown, Sierra

Leone.
YV0AA—Hammarlund Manufacturing C/o., P.O.
Box 7388, G.P.O,, New York, U.S.A.
HL9TF—Via W5MML.

The best one heard this month: A W who had
just finished his home-brew lkw. transmitter
was on the air when his friend called around
to see the new job. Owner had to go out for
a moment or two so he asked friend to
operate in his absence. Owner was going out
of the door when friend calls for advice on
what to do if anything should go wrong.
Owner replied: “Aw, just toon for maximum
smoke!”

Many thanks to_all those who sent in items
for this month, It helps a lot fellas. Please
bear with me until we get the hang of things
here. Thanks to Al 4SS, Ken 3TL, WIA-L4020,
DX-Press, WABTGY, DX Magazine.

With the bands on the improve, I'll say 73
for now, Bert VKS5SBB.

Stockists of Radio and Electronic
Components for the Amateur
Constructor and Hobbyist

First Ring, Write or Call on
William Willis & Co. Pty. Ltd.
428 Elizabeth St., Melb’ne, Ph. 34-6539

$.5.B. CRYSTALS

Set of Five Gold-Plated
Matched Crystals

Mounted in HC6U Holders
Suitable for 455 Ke, LF’s.

Price £16-10-0 per Set
+ 124% Sales Tax

Full details on request.

BRIGHT STAR RADIO

46 Eastgate St., Qakleigh,
S.E12, Vic. Phone 57-6387

Page 11



FOSTER DYNAMIC MICROPHONES

{
p SPECIFICATIONS:
Qutput Impedance ... .. ... 50 ohms or 50K ohms
Effective output level .. ~—55 db [0 db. = (one) 1V. Microbar]
Frequency response ... . we ... 50 to 15,000 c.ps.
OMNI-DIRECTIONAL DYNAMIC:
Plastic Diaphragm. Swivel fits 5/8” 26 t.p.i. Stands.
Size: 431" long, 1%” diameter. Colour: TWO-TONE GREY.
Cable: 12 ft. of P.V.C. g w4l

Retail Price 50 ohms: £4/7/9 + Sales Tax 10711
Retail Price 50K ohms: £4/10/0 + Sales Tax 11’3

A QUALITY PRODUCT FOR TAPE RECORDERS & P.A. USERS

/ makered by ZEPHYR PRODUCTS PTY LTD.
@ 58 HIGH STREET, GLEN IRIS, S.E.6, VICTORIA Phones: 25-1300, 25-4556
|/ Manufacturers of Radio and Electrical Equipment and Components

Agents: D. K. Northover & Co.; Neil Muller Ltd.; Homecrafts (Tas.} P/L.; Jacoby, Mitchell & Co. P/L.; T. H. Martin P/L.

THE STANDARD in PRECISION & RELIABILITY !
QIIAI.I'I'Y TRANSFORMERS

SUPPLIERS OF A COMPLETE RANGE OF ...

POWER, AUDIO & STEP nownt
TRANSFORMERS .-
FULL RANGE OF DATA SHEETS AVAII.ABI.E — ,'

POST THIS COUPON fo . . 1

SEND A & R TRANSFORMERS PTY. LTD. Please send the following leaftets — l

46 LEXTON RD., BOX HIit, P.O. 80X 170 [J POWER TRANSFORMERS |

FOR YOURS ] AUDIO TRANSFORMERS .

. NAME. . . . P R e e e D STEP.DOWN TRANSFORMERS -

TODM. ADDRESS... ...... . . ... ... e e ] TRANSISTOR IQANSIOQMEQS 2
{Mark X in square)
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VHF

Sub-Editor: Len Poynter, VK3ZGP.

Very little news for this issue. The closing
date of the last day in month Inconveniences
many. 1 must' have my copy in by the 2nd
of the month, so it is imperative that I have
your notes by the end of the month.

By now we are using 52-54 Mc. and hoping
that we are not knocking Channel O or vice
versa. The 53 Mc. net in VK3 is gaining
popularity and many have converted their
8 mx gear for this frequency of 53.032 Mec.
More of our activities next month.

Included this month is an up-to-date list
of officially ratified records of the longest dis-
tance v.h.f. contacts in Australia. When will
they be bettered? It's up to you. Let's hear
of your efforts. David 3QV is anxious to hear
from you.—3ZGP

LONGEST DISTANCE V.H.F. CONTACTS
At 24th February, 1964

New South Wales:

50 Mc. VK2ADE-VE7AQQ, 8/4/59, 7320 miles.
144 Mc. VK2ASZ/2-ZL3AQ, 31/12/61, 1342 mil
1215 Mc.. VK2ZAC-VK2ZCF/2, 4/3/63, 47 miles.

Victoria:

50 Mc. VK3ALZ-XEIFU, 1/5/59, 8418 miles.
144 Mc. VK3ZEA-VK4HD, 27/12/61, 954 miles.
288 Mc. VK3ALZ-VK7LZ, 10/1/60, 282 miles.
576 Mc. VK3AKE-VK3ANW, 11/12/48, 80.1 m.
2300 Mc. VK3XA-VK3ANW, 18/2/50, 9.0 miles,
Queensland:

50 Mc.. VK4HD-W6PUZ, 13/3/58, 5272 miles.
144 Mc. VKA4ZAX-VK7TZAO, 27/12/61, 1107 mil.

South Australia:

50 Me. VKSKL-W7ACS/KHS6, 26/8/47, 5361 m.
144 Mc. VK5GL-VK6BO, 30/12/51, 1322 miles.
288 Mc. VKS5AW-VK3ZCG, 23/1/81, 262 miles.
1215 Mc. VKSLA/5-VKSZCR/5, 4/1/62, 1.0 mile.

Western Australia:

50 Mc. VK6EBE-JASBP, 30/10/58, 5480 miles.
144 Mc. :VK6BO-VK5GL, 30/12/51, 1322 miles.
576 Mc. VK6LK/8-VK6ZDS/8, 15/12/63, 101.1 m.

Tasmania:

50 Mc. VK7LZ-JASIL, 3/12/59, 54268 miles.
144 Mc. VK7ZAO-VK4ZAX, 27/12/61, 1107 mil.
288 Mc. VK7LZ-VK3ALZ, 10/1/60, 282 miles.
Papua:

50 Mc. VKSAU-KH6DBY, 30/4/60, 4312 miles.

SOUTH AUSTRALIA

50 Mec.: With the impending loss of 50 to 52
Mec. a good deal of thought is being given to
how the 52 to 54 Mc. band will be populated.
Many folk advocate populating the band from
54 Mc. down so as to reduce Channel 0 t.v.i.
and i.t.v. No definite decision has been taken
in VK5 and no doubt our policy will depend
on that adopted by the Eastern States, who are
more concerned with Channel 0.

Several DX openings were available over
February. VK8 was worked on the 15th and
VK4 and/or VK8 on the S5th, 8th, 11th, 14th,
15th and 25th.

Gary 5ZK and Bob 3ZDX, along with several
other generous helpers, have built a 50 Mec.
converter and supplied Instructions on a
simple transmitter for VR2DI. This chap
seems quite interested in 50 Mec. and made
the initial approach, so here’s hoping the
sporadic E is kind to us. One thing is certain,
Channel 0 will be a king size beacon for 50
Mec. buffs in JA, ZL, KH6, XR6, VR2, etc.

Tim 5TJ, near Clare, about 80 miles north
of Adelaide, is working into Adelaide at good
strength. Brian 5Bl also works into Adelaide
(from Clare) occasionally, but contacts here
are less frequent as the video i.f. strip, which
determines Brian's system bandwidth, results
in a 20 or 30 db. reduction in signal to noise
ratio, New stations on 6 recently include
5ZF (11w., 3 el. beam), SZR (on n.b.g.f.m.)
and STJ.

144 Moc.: Peter SFM works Col SCJ in Mt.
Gambier every morning at 0700 C.S.T. Pete
is located high in the Adelaide Hills and
beams in the general Melbourne direction for
these skeds. Victorian folk are advised to
Jisten for Pete at around 0700 C.S.T. on 144.18
(approx.). Chris 5ZFA, near Millicent in
South East, is another good bet for VK3 2 mx
men. . Chris. is getting out nicely, but I don’t
know his frequency. David 5AW is back in
Penola permanently, but is understood to be
having a good deal of t.v.i. trouble.

Another new man on 2 is 5ZRB, near
Lameroo, on 144.5 Mc. Several Adelaide chaps
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YOUTH RADIO CLUBS

Good news from Canberra this month—our
third A.0.C.P. in the Lyneham High Y.R.C.
Jim Watson sat in January and passed all
sections, He received the news the day before
his 16th birthday (is now iIn his last year at
High School). He achieved this after only 12
months of keen interest in Radio, and the
A.O.C.P. study In his leisure time has helped
his school work—he is in the few at the top
in Maths. and Science. His future is a toss-up
between Radio Astronomy and Medicine. Jim
hopes to be VKI1JR—please give him a call.
Also please notify me of all A.0.C.P’s. from
your clubs.

Hints to Club Leaders: Lads at this age CAN
do A.0.C.P. if they are really bright and well
up in their school work, provided parents and
club leaders make sure that only leisure time
is used and the study is completed before
the final year of High School. If it cannot
be completed before then, aim at the Y.R.C.
Inter. or Senior Certificate together with the
building of some units later to be used in the
Transmitter and/or Receiver.

Apologies for an ambiguous paragraph last
month. Somehow, the competition for the best
c.w, operator lost the vital c.w, part. There
will be two grades—Under 15 (Elementary
Certificate necessary) and Over 15 (at least
Junijor Certificate necessary). It is probable
that timed Morse tapes will be used. Likely
competitors should be in training now.

Random news: Two ex Y.R.C. members
gained first and third places respectively in

are using crystal controlled transceivers on
144, however stations answering these chaps
have to v.f.o. up onto the frequency on which
the transceiver transmits.

Oscar III. information suggests that this
latest satellite is ready for launching soon.
It will listen on. 144.1 plus or minus 2§ kc,
and retransmit on 145.9 plus or minus 25 kec.
With a bit of luck VK Hams should work
several new countries on 144 Mec. when this
thing goes up. Here's hoping we are told
as soon as possible after launching.

General News: V.hf. Group general meeting
in February resulted in Brian STN being
elected President. Gary SZK was Vice-Presi-
dent, Bob S5SZDX Secretary, and Mac 5ZLM
and Eric S5ZEJ Councillors. Eric 3ZEJ and
Gilbert 5GX are both erecting new sky hooks.
Mait SAO has had the t.v. transmissions run-
ning quite nicely on 432 Mc.,, he has been
copied by S5SZJH, 5ZDZ and others. George
SZEY, . the other VK35 Amateur t.v, operator,
has recently forsaken his hobby to indulge
the sins of the flesh. This is deemed to be a
no less rewarding pastime, 73, 5ZCR.

WESTERN AUSTRALIA

What do you think is the value of v.h.f.
beacon transmissions? In W.A. the Group has
run the 50 ard 144 Mc. beacons over a num-
ber of years. During this summer those
beacons have been absent. Did you miss them?

By now the beacons in W.A. should be back
on the air. With the South Australian beacon
it should be possible to obtain quick contacts
with Adelaide Amateurs during the short
openings which do occur—the most recent
being February 185.

What is also needed is a systematic record
of when the beacons are audible. This applies
to country points as well as Interstate. A log
of reception of say 6VF on 1485 Mc. in any
country town would be an Interesting and
valuable project.

The V.h.f. Group would, I feel sure, be
happy to arrange with some iInterested person
in a country town, the loan of a receiver so
that the person could gauge whether coming
on v.hi. in that town would be worthwhile.

Better still, a recording receiver. Has any
member a chart recorder available which could
be coupled to a fixed tuned recelver?

50 Mc.: This band is still showing signs of
life with openings on Jan., 18, 18, 20, 21, 24,
268, 27, 28, Feb. 3, 9 and 15. Openings were all
to VK5 with generally the SVF beacon being
heard and only a few actual contacts made.
One of the more interesting contacts was with
SLZ/P in the National Field Day Contest.
Openings have varied in length from fve
minutes to over three hours (Jan. 28).

Beacons: After completing extensive checks
on dummy load, the 50 Mc. beacon was installed
at Bill and Aleen’s on Sunday, Feb. 18, Un-
fortunately a keying defect occurred on Mon-
day, Feb. 17, and until Mac 6MM returns
from the country, the beacon will be off the
air. An announcement will be made at the
next meeting, but country members can be
rFeaLsonzibly confident that it will be on by
'eb. 24.

their R.A.A.F. Radio Apprentices’ Course at
Laverton. They were Terry Crews (ex Gosford
High) and Graeme Dennes (ex Taree High),
both now being Corporals.

Some nice encouragement in VK2--full sub-
scription in the W.ILA, awarded to Jim Watson
(VK1JR); coples of Radiotron Designer's
Handbook from A.W.A, for George 1GB and
Roger 1RD; offer of a scholarship annually by
the Australian Radio and Television College
to a Y.R.C. type at about Inter. Cert. stage;
three guineas prize for first to gain Inter.,
Radio-Telephony (Grade 3), and Wireless Tele-
graphy (Grade 3) Certificates; one guinea and
box of parts for another Wall Chart competi-
tion. Surely other Divisions could do as
much—some of this could be the Southern
Mouse.

Did anybody write to Mr. Hiew in Johore?

What do you think of a Novice Licence for
a few of your lads? Wouldn’'t it help Science
Education a great deal more cheaply than 8ir
Robert’s £5,000,000? 73, 1KM.,

The response to the Y.R.C. scheme has
proved that Radio is a popular hobby but
has increased the demand for experienced
personnel who are willing to assist. We of
the Amateur Service who have the most to
gain by the scheme should pull our weight
and help. You can help in one of several
WAY S

1. Glve lectures to a club on radio theory.

2. Help teach practical work to a club.

3. Give demonstrations of Amateur Radio in
action either at a club meeting or invit-
ing two . or three members of a club to
your QTH periodically.

4. Keep the stores of the equipment officers
full of discarded equipment, old radijos,
components, etc.

It is not fair that we allow the local science
master, radio man, etc.,, to run these clubs
unaided. When you do help you will find a
reward that is hard to describe, but is possibly
best expressed by the boys themselves. So
read the article below written after a demo.
at the Christian Brothers Y.R.C., Bundoora,
Vic., then do something positive to assist the
non Amateur who is battling on to help others
learn your hobbies. 73, 3ZMX.

THE RADIO BUG COMES TO BUNDOORA

The seven members of the recently estab-
lished Youth Radio Club at the Christian
Bros. Edmund Rice College, Bundoora, shared
an unforgettable experience recently. To some
this marked the culmination of their struggle
with the basic aspects of Radio transmission
and reception and to others a stimulus to
obtain a greater knowledge and experjence
of Amateur Radio.

The demonstration of an actual Amateur
receiver and _transmitter in action was made
by Mr, Ray Ellis (3ZDE) and Mr. David Buck
(3ZMX). Also present were Mr. Bert Haddrell
(3ZFC) and Mr. Phil Lavery, the club’s hon.
instructors.

A five valve transceiver was installed and
operated by Mr. Buck in one of the College
dormitories and contact established with the
mobile unit installed In Mr. Ellis’ car, who
then drove down the half mile long drive
and stationed his car at the front gate of
the property.

Under the guidance of Mr. Buck, each of
the members “went on the air”, although a
little  persuasion was necessary for some mem-
bers to overcome their ‘“mike shyness”. Then
to relleve Mr. Ellis, two of the club’s members
joined him at the mobile unit and assisted
in answering queries from the members at the
College.

Another Amateur, Mr. Allan Boyle (3ZNG)
was heard on the frequency so he joined in
for a three-way contact. Jumping at this
opportunity to let their voices be heard by
the world, three of the members promptly
began to shower him with detailed descrip-
tions of every radio a&pllance they had bulft.
Mr. Boyle concluded s transmission by de-
scribing his equipment and improvements he
was hoping to build in the future. The de-
monstration concluded with an iInspection by
all members of the tidy, compact, mobile
equipment which Mr. Ellis had installed in
his car.

Well, it was over, but in a couple of short
hours everybody had learnt from practical
experience the thrill of talking and being
answered by someone using home made radio
telephone equipment. We had previously been
interested in Radio, but after this day we are
keener than ever to study for our Amateur's
licence s0 we may build and operate our own
transmitter.
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Sup-editor: Ian Woodman, WIA-L3008

Greetings fellow S.w.I's, As you will note
from the above beading this section of “A.R.”
has a new Sub-Editor to whom all notes for
this page should be forwarded in future. In-
formation from the various States is at zero,
does the S.w.l. Group still exist in your State?
Are New South Wales and Victoria the only
active States? I would be pleased to receive
notes from other areas.

In the absence of any news I may be able
to persuade some S.w.I's. to do their listening
on the 160 mx band, that is between 1800
and 1860 kc. The main requirement is an
old broadcast set with an r.f. stage for prefer-
ence. When you have it performing at maxi-
mum sensitivity by correct alignment of the
if, transformers, then you can alter the r.f.
section so that you can tune down to 1860
at least. If you have a signal generator or
grid dip meter that covers this frequency, you
are in business.

t set the aerial, oscillator and r.f. trim-
mers at half their capacltance, next couple
your signal on 1860 kc. in to the aerial terminal
via the output lead of your signal generator,
or if using -the g.d.o., then wrap six turns
around the g.d.o. coil (insulated wire please)
and connect one end of this coupling coll to
the aerial terminal. The greater the output
the easier it will be to find the signal. Set
the tuning gang to minimum capacitance
(plates out of mesh) and turn the oscillator
core so that the inductance is being reduced—
the core will be moving out of the oscillator
winding—and you should hear the signal.

The next step is to adjust the aerial and r.f.
coils by adjusting the cores so that their
inductance is being reduced—the cores are
moving out of their respective windings—and
this will produce a peak in signal strength
when correctly set on the 1860 kc. signal. The
tuning gang is now set at maximum capaci-
tance (plates fully in mesh), tune in a broad-
cast station in this tuning region and peak the
aerfal and r.f. cores for maximum signal
strength of the station being received.

Set the tuning gang back to minimum cap-
acitance where the 1860 kc. signal is, and you
will have to turn the aerial and r.f. coil trim-
mer capacitors to bring the 1880 kc. signal up
to maximum signal strength, If the trimmers
cannot be peaked, you will have to alter the
turns on the aerial and/or the r.f. coll.

Also of help to you in finding this 160 mx
band are these signals which you may be able
to hear at your location. On 1600 kc. is SNE
(Wangaratta, Vic.), the last station on the
broadcast band. The frequency of 1610 kc. is
used by six of the Royal Flying Doctor net-
works for inter-station communication., On
1615 kc, is a New Zealand Navigation Beacon
using Morse Identification of OR—a useful
guide for working DX across the Tasman.

The Melbourne Metropolitan Fire Brigade
can be heard on 1668 kc. using the call sign
VKNS, and the outstations of the Port Augusta
Royal Flying Doctor network use 1690 ke,
channel. The yacht clubs in Victoria use the
1725 kc. frequency and are heard at the week-
ends when the weather is fine. On week even-
ings, the N.S.W. University transmitter VL2UV
can be heard on 1750 kc. The frequency of
1180 ls allocated to Fishing Trawlers, and the

band at 1800 kc. The
Victorian Division have a network operating
on 1828 ke.

NEW SOUTH WALES

It is pleasing to see that during the Srst
two months of 1964 a keen interest is being
taken within VK2 as evident by the increase
in maill from S.w.JI's. in_ this State, also re-
quests from VK4 and VK7 for the three-
transistor circuit, and the aerial booklet.

Thanks to the fellows for their letters, and
trust that my replies were to their satisfaction.
Don L2022, the No. 1 S.w.l in VK2, recently
heard on 14 Mc. APS, SR8, 587, UMS, OZ$ and
BBY9, and now has 274 countries heard. Sid
L2258, our President, is taking his rx to Sussex
Inlet where he will spend his annual leave.
A new aerial is being erected by Norm L2251,
now in VK4. We hope details of the aerial
and DX heard by it will appear in this column
in future. Russell L2262 uses a modified ARS8
with a half-wave dipole on 14 Mc. and he has
heard II, G8, GS, G3, UA4, UQ2, KW6, HP9,
VU2 and PY. Exams have kept Ross L2233/VK4
off the air for a few months—we wish you well
Ross with the HES0.
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Chas L2211 tells of a 1 i t radio list
who was heard telling our Secretary “you
know that article about obtaining a booklet
on aerials, well I have been dialling L2211 all
day and no one answers,” There are a few
copies of the three-transistor circuit and aerial
booklets available, so just write to me if you
want one, enclosing a postage stamp. Other
persons heard from were Keith L2289, Brian
VK7, Ross Beckley, D. Robertson, Geo. Barnes
and Bro. Kinsella (2AXK). 73, L2211,

DX LADDER

Countries  Zns. S.8.b. w

Conf, Hrd, Cont. Conf, Hrd, Stat.
E. Trebilcock 282 289 40 P —_ 50
D. Grantley 113 274 38 20 104 35
A. Westcott 93 159 31 9 107 11
M. Hilliard 84 285 33 34 168 12

P, Drew 88 234 20 37 185 24
M. Cox 80 232 31 49 163 21
C. Aberneathy 57 100 3 = e
G. Earl 48 147 26 30 123 5
N. Harrison 44 119 29 4 20 35
1. Thomas 42 139 20 18 97 14
DECEMBER, 1963
VK2ZMR—Mrs. Verle Weston, 6/273 Anzac Pde,,
Kingsford.

VK200—R. K. Seppala, 80 Bridge Ave.,, Oak

Flat
VK2ALL—E G. Clare, Station: § Palla St,
Griffith; Postal: P.O. Box 146, Grifith,
Hodgson, 141 Grove St., Koor-

8
VK2AYK—A. F. Jacobson, 9 Ormonde Ave.,
Epping.
VK2AYT—H. A, Lilley, 206 Eastern Valley

Way, Willoughby.
VK2AYX—R. D. H. 8Sides, Kingston Park,

Goolgow.

VK2ZDR—G. A Cruickshank, 268 Killara Ave,,
Riverwoo

VK2ZDW—D. J. W. Walker, 33 Gordon St,
Rosebery.

VK2ZHG—H. A. Grouse, 17 Ivanhoe Street,

Marrickville.
VK2ZLJ—L. D. Jennings, 62 Unwin St., Bexley.
VK2ZML—M. L. Steward, 68 Westbrook Ave,,
‘Wahroonga.
VK2ZRY—R. W. Young, Myall Place, Engadine.
VKSADT—A. M. Brighton, Lubeck.
VKSAFR—G. R. O. Farthing, 12 Moffatt St,,
Avonsdale Heights.
VKSAYM—Gowrie Park State School Youth
Radio Club, Morrel St., Glenroy East.
VKSYX;L.d ll:! Weller, 46 Pepperall Ave.,
a.

yn
VK3SZAT—A. Schellaars, 8 Queen St., Moe.
VK3ZBH—G. S. Hart, 73 Harrison St, Box

Hill North.
VK32RX—D M Bennett, 367 Clayton Rd,,

Cla

VKSZSW—A. S. Waight, 12 Arameln St.,, Shep-
parton

VK4FX—M. L. Downing, T Svenssons St,
Bundaberg.

VKATG—D. G. Taylor, 10 Angela St., Salisbury.
VK4ZPL—P. J. Lindsay, 82 Iliowra St.,, The

Gap.
VKSBI—B. J. Warman, Victoria Rd., Clare.
VK5GO—G. A. Middleton, 10 Struan Ave,,

Enfiel
VKSGWE—dE. C. Schmidt, 362 Chitunga Rd.,
en 3
VK50F—D. W. Avard, C/o. Mrs, Fooks,
‘Warooka.
VKSYB;{?&: :\ White, 83 Mitcham Ave,, Lower

am.

VKSZMZ—R. M. Olesnicky, 35 Edwards St.,
Col, Light Gardens.

VKSZRH--J. R, Harris, 1 Elmo Ave, West-
bourne Park.

VKS$ZSJ—J. L. Sinclair, Mil-Lel.

VK6MP--M. T. K. Power, 6 Richardson St.,
Carnarvon.

VK6QJI—G. P. Hunt, 64 Tuckfleld St., Fre-
mantle.

VKE6ZW—J. A. R. Smith, Flat 2B, Common-
Ine%lth Hostels Ltd., Alfred Rd., Gray-
ands

VKEZCN—A. L. Martin, 15 Halg St., Bunbury.

VKE6ZEB—K. J. Chipper, 19 Joseph St, West
Leederville.

VK6ZEZ—G. H. Sturcke, 61 Margaret St.,
Cottesloe.

VK7ZMH—M. J. Hart, 97 Norwood Ave.,
Launceston.

VK7ZRG—R. N.
Longford.

VKOEP—E, A. Parker, Jalibu S.H.D., Via Mt
Hagen, T.P.N.G.

VKOWE—W. A. Easterling, Port Moresby,
T.P.N.G.

VKOLF—L,. F. Fracek (Rev.), Kondiu, T.P.N.G.

VKOTG—T V. Gencuski (Rev.), Banz, W.HD.,

N.G.
VKOZGB—G. R, Barkworth, Boroks, T.PN.G,

Gatenby, “Cressy House,”

CO""&"I&O”C[Q”C e

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

AUSTRALIAN D.X.C.C.
Editor “A.R.,”” Dear Sir,

The suggestion put forward by Bram Jellett,
B, in the March issue of “AR.” relative
to the number of ‘“available* countries is

.very good, but unfortunately it does not go

far enough.

If VKSAB's intention is to place everyone
on an equal footing and thus give VK3XYZ,
who will be licensed next month, the same
opportunity as VK3ICX (who was licensed in
1928), he would have to further revise the
list so that those countries which are at
present not represented by Hams on the air
are also deleted from the list.

In this connection I refer to places where
the only activity has been as the result of
DX-peditions—some readily come to mind such
as Bouvet, Nauassa, Swan, Reviila Gigedo,
Assumption, Aldabra, Rodriguez, St. Brandon,
Aves, Clipperton Islands, etc.,, etc. I have
listed ten only, but there are many more.

None of these are available to the Ham who
starts next month—true, they may possibly be
activated again at some future date, but at
present they do not exist.

- It follows therefore that we must take these
off the list if such list is to be a true reflec-
tion of what is available now.

I trust VKSAB will see that the thing would
get a little cumbersome it you had to revise
the list every month, depending on current
DX-peditions.

On the other hand you could quite easily
add a few more countries to the list now that
A.RR.L. has granted separate country status
to an office building in Geneva (ILAR.U.
Hdqrs.), and grant similar country status to
each torelgn embassy in every country of the
world. An embassy owns the land on which
it is situated in the name of its own govern-
ment and therefore becomes a new foreign
land, e.g. the Australian Embassy in Washing-
ton D.C.,, US.A, would be ‘“Australian
U.S.A, or the French Embassy in Canberra
would be ‘“French Australia”. Each of these
could be visited by W4BPD in turn and thus
add another 1,000 or so new countries to the
list. It is just as logical as adding an office
building in Geneva.

In addition, each of the Bases in Antarctica
could be called a separate country—each is
operated by a different foreign power and I
cannot imagine why A.R.RL. has not done
this already.

If, however, the list is shortened, then the
larger figure should include all countries
worked *“all time,” ie. since the applicant
came on the air—why pick World War II, as
a commencing point? Some of us could add
Danzig and other places which disappeared.

One other point to be considered is the
frustration of the top DXers who find when
they have worked all countries on the list,
that they no longer have anything to hunt.

My advice to VKSAB is to do what I did
and that is to set yourself a target (In my
case it was 300 countries), and when you
reach that target you retire gracefully, At
least there will be some countries left should
you ever change your mind.

—Alan Brown, VK3CX,

SUBSCRIPTIONS DUE
All members of the WA, are
reminded that annual subscrip-
tions are now due and should be
paid promptly to their Divisional
Secretary. Non financial members
will not receive a copy of “AR.,”
and back copies may not be
available upon request. To Dre-
serve continuity of your files of
“A.R.,”” please pay your annual
subscription now.

Amateur Radio, April, 1864



FEDERAL AND DIVISIONAL MONTHLY NEWS REPORTS

(SEND CORRESPONDENCE DIRECT TO DIVISIONAL REPORTER NAMED AT PARA. END)

FEDERAL QSL BUREAU

Details of the annual U.S.S.R. world-wide
DX Contest are to hand. The contest period
is from 2100z, May 8, to 2100z, May 10, and
only 12 hours of continuous operation can be
claimed. Full details from. this Bureau.

The W3 QSL Bureau is now located at
P.O. Box 204, Chalfont, Pa., 18914, U.S.A,

The following ex Finnish Amateurs are now
permanently resident in Australla: OH4NT
tnow VK200), OH2NX (now VKS5NS) and
OH2KJ (now VKS5EX).

The CR7 QSL Bureau is now located at
Box 161, Beira, Mozambique,

The Aruba Amateur Radio Club announces
details of its Aruba, Ariba Award. Detalls
from this Bureau.

Paul Thompson, ET3PT, in acknowledging
receipt of information as to the best time and
band for VK contacts, states that ETs 3AV,
3GC, 3HO, 3HP, 3JK, 3JW, 3MEN, 3PT, 3RR,
3RT and 3USA are all actlve. States that
best time for ET/VK QSOs is {(phone) 1300-

1500z.

The new. address for the Aruba (PJ2) QSL
Bureau is P.O. Box 273, San Nicolas, Aruba,
Netherlands Antilles. QSL manager is PJ3AO.

The Singapore Rag Chewers Club announce
a new certificate for rag chews with' club
members, VSICM, JG, KA, GQ, DD, DK, JW,
LG, LT, LU, LV and MC. Details from this
Bureau.

Many thanks to Mark, VK2CM, for promptly
supplying the call sign and QTH of ex OElIW,
who is now VK2KM. Seems that one or two
do read these notes!

Details of the Budapest Radio Club's Buda-
pest Award may be had from this Bureau.

Writer spent the first week of March camp-
ing alone in the bush in the Maryborough
(Vic.) area. Due to the absolute lack of any
surface water, the prime objective of the trip
~-alluvial prospecting-—was entirely defeated,
but gave time for meditation, catching up with
the backlog of Ham literature, and visiting
the stamping grounds of his youth and hunting
for the old orchards he raided as a boy. Latter
are now non existent and forcibly reminded
writer what changes occur in the passage of
half a century. A new Federal QSL Manager
was almost necessary for at 0300 one morning
a big dry limb of a tree, under which the
camp was sited, broke with a tremendous
report, fell on the tent tearing fly and tent,
and ended up one foot above writer's head!
However, worst feature of the trip was being
forced to listen to 3.5 and 7 Mc. phone on a
s.w. transistor!

Statistics for the W.I.A. year ending Feb,
1884 show that 50,000 cards were handled by
this Bureau, as compared with 47,000 and
44,000 in the two immediately preceding years.
Peak year was in 1947/8 when 65,000 QSLs
passed through. Writer has graph of handlings
since 1847 which shows the trough in 1953/4
when only 20,000 cards came in for handling.
When space is not so tight, will publish the
graph which may give the 1l-year cycle
students food for thought.

Winner of the 1863 “CQs” offered in these
notes in March *“A.R.” was VK3TL with a
consolation to L3158. Better luck next time
to the other eight applicants. .

— e b

NEW SOUTH WALES

HUNTER BRANCH

The annual general meeting, which was held
on 6th March at the Technical College, was
conducted in the usual democratic manner.
The Divisional President (Vie, 2VL) took the
chair after Les 2RJ had presented his report
as retiring Branch President. Les gave a very
detailed report of the year’s proceedings and
urged all Amateurs to use all the frequency

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

VK20A—Bob Winch,

allocations available, having consideration to
the pressure being exerted on band space. Les
also pointed out that the Branch had had a
most successful year as far as attendances at
meetings, the average being 40 present at each
meeting for 1963. A vote of thanks, carried by
acclamation, was later made by Bill 2XT in
recognition of Les' wise leadership during
the year.

So fast was the voting that Vie. had to get
all the detalls down in shorthand and then
ask the boys what he had written when it
was all over, Those who have taken office
for the new term are: President, Frank 2APO;
Vice-Presidents, Lion 2CS and Keith 2AKX;
Hon. Sec., Gordon 2ZSG; Hon. Treasurer, Bill
2XT; Zone Correspondent, Keith 2AKX; Social
Sec., Max McLachlan; Social Treasurer, Kev.
2ZKW; V.h.{. Liaison Officer, Des 2ZDN; and
QSL Officer, Stan 2AYL..

Following his election as President for the
ensuing year, Frank gave a short address
assuring members of his desire to continue the
excellent work of the past which has resulted
in the Branch being one of the most progress-
ive in Australia.

At the conclusion of the A.G.M. the ordin-
ary monthly meeting was held and then fol-
lowed a programme of films kindly arranged
by John 2XQ, and in the capable hands of
our official projectionist, Rodney 2CN, Des
2ZDN also played an historic tape recording
of a conversation on 432 Mc. between Sydney
and Newecastle.

The Branch station 2AWX has completed
tests on 160 mx and now uses 1820 kc. as well
as 3585 kc. for the Monday night broadcast.
In addition, there is a relay by Gordon 2ZSG
on 144443 Mc. The new top band frequency
is being well recelved in all parts of the
local area and members having difficulty in
copying the 80 mx signal are advised to try
1820 and hear the difference. The operators of
2AWX are anxlous to recelve reports, espec-
{ally from local members and listening watch
is maintained on the three frequencies during

the call-backs. Broadcasts commence each
Monday at 1800 E.S.T.

Following the October examination for the
A.0.C.P.,, Paddy Maloney of Toronto has been
notifled of his call, 2AXU. At present, Paddy
is working 40 and 80 with low power, phone
and c.w, He is very keen on c.w. and woéuld
appreciate a call. Ron 2ASJ is now back on
2 mx and is getting good reports, thanks to
the efforts of Doctor Mac 2ZMO. Bill 2XT
has been using the s.s.b. rig of late and has
had some very encouraging reports of good
signals. Belmont Bob and Max, Susan and
Jan are all anxiously waliting the results ‘of
the A.O.C.P.,, and if all goes well for them
there should be no lack of signals as a big
bullding programme is in progress.

Please don’t forget that the next meeting
is to be a week later than usual so that Les
Jenkins, the lecturer, may .attend the v.h.f.
group meeting which coincides with our
normal first Friday. This means then that
Friday 10th is the date and the lecture is
about recelver front ends. Make a note of
the change and please try to be there to hear
a most interesting lecture. We'll all be in
Room 13 of the classroom block at the Tech-
nical College, Tighes Hill, at 8 p.m. on the
10th. Next month the meeting night will
revert to its usual time. May we expect the
pleasure of your company? You are assured
of a good time, so see you there, 73, 2AKX.

— & o m—

VICTORIA

MOORABBIN & DISTRICT RADIO CLUB

January through March has been quite an
eventful time for our Club. The effort for
the National Field Day resulted in a score
which far exceeds our last year's total, and
we are optimistic as to the competitive result.
The party participating were formed into three
groups, all within the radius as prescribed in

Amateur—from

BRIGHT STAR CRYSTALS

FOR ACCURACY, STABILITY, ACTIVITY
AND OUTPUT

Our Crystals cover all types and frequencies in

common use and include overtone, plated and

vacuum mounted. Holders include the following:

DC11, FT243, HC-6U, CRA, B7G, Octal, HC-18U.

THE FOLLOWING FISHING-BOAT FREQUEN-

CIES ARE AVAILABLE IN FT243 HOLDERS:—
) 6280, 40985, 4535, 2760, 2524 Kc.

5.500 Kc. T.V. Sweep Generator Crystals, £3/12/6.

100 Kc. and 1000 Kc: Frequency Standard,

£8/10/0 pius 1249, Sales Tax.

Immediate delivery on all above types.

AUDIO AND ULTRASONIC CRYSTALS-—Prices on application,
455 Kec. Filter Crystals, vacuum mounted, £6/10/0 each pius 1239, Sales Tax.
ALSO AMATEUR TYPE CRYSTALS-35 AND 7 Mec. BAND.
Commercial--0.029% £3/12/6, 0.019,

£3 eac
Regrinds £1/10/-,

CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE.
We would be happy to advise and quote you.

New Zealand Representatives: Messrs. Carrel & Carrel, Box 2102, Auckland.
Contractors to Federal and State Government Departments,

BRIGHT STAR RADIO
46 Eastgate Street, Oakleigh, S.E.12, Vie.

With the co-operation of our overseas associates our crystal
manufacturing methods are the latest.

£3/15/6. plus 1239% Sales Tax.
plus 1239, Sales Tax.

Phone: 57-6387
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the rules. Kevin 3ARD headed the first group
operating 14 and 80 Mec.; Ken 3ACS the second
group operating 21, 3.5 and 1.8 Mc.; Alf 3LC
the third group operating 144 and 7 Mec. 144
Mc. did particularly well under the leadership
of Ken 3ZNJ. Those other members helping
were Harold 3AFQ, Ray 3JI, Bill 3CB, Clive
SLZ, Wally 3AHZ, Graham 3ZMQ, Graeme
3ZIP, Bob 3ZRD and quite a few junior
members. In all, everything went off well
without undue stress, and ali members had a
jolly good time.

On Friday evening, March 8, a 3.5 Mec, tx
hunt was held. Harold S3AFQ and Ken 3ACS
hid the tx on the beach at Black Rock, only
a mile or so from our rooms. They confused
the issue by reducing power to a minimum,
and using a four foot vertical antennae, with
the result that Peter SAPD was the only
member that found the tx.

On Saturday, March 14, the Club collaborated
with the committee of Haleybury College in
South Rd., Brighton, in putting on a working
display of Ham Radio. By the interest shown
by parents as well as students, the effort was
most successful.

Coming events: Friday evening, April 3, a
White Elephant Night. Saturday evening, April
4, the first of our series of Social Evenings,
being held at the home of Harold AFQ.
Friday evening, April 17, our general meeting
at which a lecture on computers will be de-
livered. These three events are in the upper
bracket, so I urgg all_members to endeavour
to come along. , 3LC.

et

QUEENSLAND

TOWNSVILLE AND DISTRICT

Here I am back again in the north after a
sojourn in the southern State. Now don’t tell
me Melbourne cannot get hot as it was 103.3
while I was there and when I complained,
was promptly told it must be hotter in Towns-
ville as it was closer to the equator. Little
do these people know their own country, as
1 have never seen the century at my humble
abode. Even had a swim the following day
at their far-famed St. Kilda Beach and it was
again over the century. As I managed to have
my holidays between the cyclones Little
Audrey and Dora, all was well

In Sydney my trusty chauffeur 2AJL was
there to take me around and visit Dural 2WI.
What a hard job I had to talk Jim Corbin
out of having me on the end of the crow
bar as he put in a few posts. Needless to
say, Perc Healy blew along and saved me
sweating in a good cause.

Managed to fit in a tour of the boys in the
Northern Tablelands, Atherton, Cairns, etc.
While in Cairns took the opportunity to meet
the Z boys who assured me the present Ross
Hull Contest gave them better contacts than
last year. As I was lucky to crack that
elusive VK8 and VKB, hope to worry Al for
that W.A.S. Boy, did it take a long time to
work--seven years.

Local activity in Townsville is in the dol-
drums as only three stations heard on the
bands. What a poor show, Charlie 4BQ put-
ting a tower together to support a 7 Mc. quad.
What for? Pertinent Question, can anyone
tell what will happen to the t.v. viewers on
the fringe area of Channel 0 when the sun-
spots increase in a few years time and the
JAs pound through?

The twisted pair must be broken as nary
a word from the Burdekin area. Maybe gravel-
voiced Claude too busy or has the job got
him down at long last? 73, 4RW.

—— & & w—

TASMANIA

Only seven nominations for the 1864-63
Council were received, and were duly declared
élected by the Returning Officer. The names
are as follows: Tom 7AL, Snowy 7CH, Charlie
7KS, Ted 7EB, Terry 1CT, Geoff 7ZAS and
myself 7ZZ. This means that Len 7LE and
David 7ZAI did not seek re-election. We wel-
come the two new members to Council, Charlie
7KS and Geoff 7ZAS, and promise plenty of
work for you both, being certain that you
both will assume that responsibility gladly.

Repairs to Recelvers, Transmitters;
constructing and testing; =xtal conv.,
any frequency; Q5-ers, R9-ers, and
transistorised equipment.
ECCLESTON ELECTRONICS
146a Cotham Rd., Kew, Vie. Ph. 80-3777
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We say farewell from Council to Len and
David. Len has for many years been minutes
secretary and has fulfilled this post admirably,
while David has been on Council just one
year., We understand David’s decision not to
stand again was in view of frequent
absences from Hobart at the direction of his
employer, David has also been the contributor
of the technical articles to our monthly
bulletin.

Amateurs seem to be moving around the
State very much these days, and we note the
removal of Graham 7ZBR and Tony 7ZTC to
Hobart from the Launceston area, and the
move from Hobart of Reg 7ZA0 to Latrobe,
and Michael 7ZAV and Snowy T7CH both to
Burnie, and wish all success to each of you
in your new locations. Snowy's (7CH) move
from Hobart will deal a severe blow to the
Institute as Snowy was re-elected to the new
Council,

The following important jobs will now have
to be lied, namely, Treasurer, Bulletin
Editor and Convener of the Disposals Com-
mittee. In these three jobs and in many other
active ways, Snowy has played an unobtrusive
but invaluable part in our affairs.

The VK7AJ Memorial Contest has passed
again with considerable activity on the Sunday
(18t March), but disappointing activity on the
Saturday (28th February). We were delighted
to have the participation from northern stations

this contest, but lack of activity on the
v.hf, bands was again noticed. Great fun
was had by all taking part, and we suggest
to you that you prepare for this event next
year.

The National Field Day Contest was dis-
appointing this year because of the terribly
wet conditions throughout the State which
severely curtailed portable and mobile activity
on both the h.t and v.h{ bands in this
Contest. 73, 722. :

HAMADS

Minimum 5/-, for thirty words.
Extra words, 2d. each.

Advertisements under this heading will only be
accepted from Institute Members who desire to
dispose of equipment which is their own per-
sonal property. Copy must be received at P.Q.
Bex 36, East Melboarne, C.2, Vie., by 8th ef the
month, and remfi should a y the
advertisement. Call signs are now permitted
in Han;adst.m" Dealers’ advertisements not ac-
ted in s col 1

R SALE: Hallicrafters SR150 Trans-

ceiver, 500 kc. on all bands 80
through 10. Upper or lower s.b. or c.w.
all bands. Vox, p.t.t., xtal cal, a.al.c,
S meter, etc. Excellent condition. Com-
plete with MR150 mobile mounting rack,
PS150 12 transistorised mobile power
supply. Home-brew a.c. power supply,
speaker and microphone, Complete 150
watt home and mobile station. Price
£600. VK2APP, Peter Page, Stone-
ridge, Monteagle, NS.W. -

OR SALE: Transmitter: Geloso v.f.o.
to 2E26, 25 watts, 80-10 mx, com-
plete with modulator, power supplies
and antenna c/o. relay, in very nice
two-unit rig, £30. Transmitter: 160/80
mx only, vf.o. controlled, 70 watts c.w.,
70 watts peak a.m., gated screen modu-
lator, complete with power supplies,
modulator and antenna c/o. relay, £20.
Hepburn, VK3AFQ, Phone 96-2414
evenings.

R SALE: VK6GU 4-element Tri-

band Beam complete low-loss feed-
ers, excellent condition, £15. Hilco
1400-700-400 aside 200 mA. Trans-
former, £6. Other gear cheap. J.
Mabbitt, Phone 84-7360 (Vic.).

HAMMARLUND Super-Pro Receiver,

U.S. Navy model. Would appre-
ciate any circuit and wiring diagrams
and any other info. Write Bev. Davey,
VK4BL, 9 Balding Ave., Werribee, Vie.,
stating price,

ELL: Complete chassis mounted pow-
er supply, tapped 500-600-750-1000
v. 350 mA.; filaments 5v. 4a., 6.3v. 4a,,
6.3v. 4a.,, 16v. la; tubes two 5R4GYs,
with chokes and condensers, 100%
working, £16. Ditto to above but 900v.
300 mA.; fillaments 5v. 4a., 6.3v. 4a,
6.3v. 4a., 16v. la.; tubes two 866s, 12v.
d.c. relay supply with chokes and eon-
densers, 100% working, £16. Ditto to
first above but 300v. d.c. at 300 mA.,,
150v. d.c. regulated, —150 bias, Lt. 12v.
a.c., 12v. d.c.; tubes, two 83Vs, one 6X5,
one OD3; with swinging and filter
choke, made especially for SCR522
equipment, 100% working, £15. Modu-
lator, 75w. Class B 807s (A. & R. kit),
complete with tubes 6J7, 6SQ7, 807,
two 807s, volume expander incorpor-
ated, with 0-300 mA. plate meter, £15.
Filter Condensers (eight), 2 uF. 3,000v,
d.c. working, £16 lot. Power Trans-
former, 1600-0-1600 v.a.c. 500 mA. (Pye
made), £8. Write or phone VK3ML,
384 Glenferrie Rd., Malvern, Vie. 42-
1614 day, 50-6397 night.

QELL: Heathkit “Apache” and SB10
9 Xmtr., built-in pwr. supply. Heath-
kit “Seneca” v.h.f. Xmtr, 6 and 2 mx,,
built-in pwr, supply. Electronic Ant.
TR switch. Offers to S. E. Widgery,
39 York St. West, Ballarat, Vic.

ELL: Radio Amateur Callbook, for-
eign section, Spring ’63, Fall ’62
and U.S.A. section Fall ’62, each 10/-
plus postage. Five-stage two-metre
Xmitter with 832 (no pwr. supply) and
10w. modulator (UM1) with pwr. supply
£12 O.N.O. Various pwr. and fiL
xformers, Eddystone xmitter conden-
sers, c.r.o. tubes and mu-metal shield,
12v. genemotors, textbooks, valves,
oddments. VK3AWS, 1la Maud St,
Ormond, Vic.

ELL: 8" T.)V. excellent condition,
< conventional miniature tubes in
circuit, incremental tuner, circuit avail-
able, weight approx. 15 lbs.,, works well
on 115v. supply converted from car
battery, drain 120 watts. Write E.
Parow, P.O. Box 164, Leongatha, or
Pflr;one Leongatha 2485. Price £75 or
offer. :

ANTED: Commercial S.s.b. Trans-

mitter, state make, input, condi-

tion and price. Sell: 33 ft. oregon tap-

ered mast (solid), almost new, £7%.

VK3AVU, 200 Elgar Rd, Box Hill Sth,,
Phone 28-2785 (Vic.).

WANTED: Type 3 Transceiver, in
working order, preferably adapted
for phone and complete with micro-
phone. Pay up to £20. Reply V.
O’Brien, VK3ACJ, 20 Tucker Street,
Horsham, Vie. Phone Horsham 749
(business) or 1044 (residence).

300 pep. 14 Mc. ssb. rig, complete

with power supplies and v.f.0., also
xtal for 3.5 Mec. conversion, &£30,
AW.A. Q50084 100 Kc. if. amplifier,
mixer and demodulator, complete with
circuit, £83%. New 837 tubes for Col-
lins ART13 transmitter, 25/- ea. 6-12v,
4 amp. Metal Rectifiers, 25/- ea.
Wanted: Tri-Band Beam. VKG6RE, Bob
Elkin, 10 Craddock Rd., Merredin, W.A.
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WARBURTON FRANKI

Where good quality and good value go hand in hand

® Famous CANNON PLUGS

Types available from stock include/—6

XL-3-11 3-Pin Female Linc .
XL-3-12 3-Pin Male Line . . 9/-
XL-3-13 3-Pin Female Panel 9/6
XL-3-14 3-Pin Male Panct .. ... 7/5
XL-3-15 3-Pin Right Angle

Female Line .. ... . . R4/~
XL-3-42 3-Pin Floor Receptacle

Male . . e 9/

4 Sales Tax 121%
XL-4-11 4-Pin Female Line . .. 13/-
XL-2-12 4-Pin Male Line .. .. 12/-
XL-4-13 4-Pin Female Panel ... 13/-
XL-4-14 4-Pin Male Panel . 10/4

+ Sales Tax 123%
Enquiries welcomed for other types.

EXTRA SPECIAL!
® TRANSISTORISED
SIGNAL TRACERS

Works from self contained 9-volt bat-
tery. Supplied complete with vinyl
carrying case, Battery and Shielded
Cable with two alligator clips. Circuit
and full instructions also supplied. This
instrument may be employed by service
men, technivians, and amatcurs in
checking radio troubles. This model,
compact-sized instrument permits visual
and aural signal tracing of RF. LF.
and audio circuits. Easy-to-operate!
Detfective points plainly appcar by
stage-by-stage tracing of signal all the
way from antenna to the speaker. Also
serves as a useful amplifier for check-
ing microphones and record players.

£7/5/0 4+ 124% S.T. Pack & Post 1/-.

@® NEW Swiss Precision QOiler
LUBRISTYL

The pocket oiler that's always clcan.
Leakproof, draws back excess oil. Not
just an oil-can. but a precision made,
controlled flow oil applicator., Similar
in appearance to a fountain pen. Sup-
plicd complete with instructions and
two capsules of oil.

13/- + Pack and Post 6d.

® PICK-UP CARTRIDGES

Crystal Turnover type c/w. L.P. and
Std. Sapphire Stylli.

18/6 + ST 25%. Post Free.

NEW 2 W. TRANSISTOR
AUDIO AMPLIFIERS

Completely encapsulated in epoxy resin.
Size: 33" x 2” x §". Works from volt-
ages of 4} to 12. Qutput impedance:
3.2 to 45 ohms. Leaflet supplied shows
how 1o use as:—

1. Stereo Amplifier.
2. Stereo Converter.

3. Intercomm.

4. P.A. System.
5. Signal Tracer.
£8/0/0 4+ ST. 25%. Pack & Post 1/-

® STEREO AMPLIFIERS

12 Watts per channel. 8 and 15 ohms
output. Jack on front panel for Stereo
Headphones. May be used with tuner,
pick-up or tape recorder. Suitable for
use with either Magnetic or Crystal

Cartridges.
Controls—
Selector (Auxiliary, Tuner, Phono),
Mode (Mono L-R, Stereo, Reverse),

Rumble Filter (Oft-On), Phase (Nor-
mal, Reverse), Speakers-Phones, Treble
Base Volume with A.C. Power Switch.
Mounted in steel cabinet with attractive
front panel. Suitable for bookshelf
mounting. etc.

Special Price while they last—
£39/15/0 4 25% Sales Tax

® PICK-UP ARMS
C/w. Base and Rest. Will take any
Cartridge.
10/- 4+ S.T. 25%. Post Free.
Or above Arm and Cartridge together.
25/6 + S.T. 25%. Post Free.

® 2-Station TRANSISTOR
INTER-COMM. UNITS

Complete with connecting Wire and
Battery.

80/- + S.T. 124%. Pack & Post 2/-.

@ SOLDERING IRONS

Six-second push button type. Usex
screw-in copper tips and carbon ele-
ments. Supplied complete with trans-
former for Mains use, or may be used
from accumulator.

853/~ S.T. Exempt. Pack & Post 2/6.

® MATRIX BOARD

New Miniature Series

Hole size: 0.045”. Hole spacing: 0.1".
Stock Sizes of Boards—

3" x 3 2/10 + S.T. 124%.
6 x 6 ... 9/6 + ST. 12i%.
9" x 97 . 20/- 4+ ST 12i%.

Other sizes available up to maximum
of 34" x 24”.

Hardware to suit—

No. 253 Wedge Pin . 9d, doz.
No. 285 Eyelet Tag 1/- doz.
No. 314 Turret Pin . . 7d. dez.
® TRANSISTOR AUDIO
AMPLIFIERS
PK544. 5 Transistors, push-pull out-

pul. Works from 9 volt battery, low
impedance input. OQutput impedance
8 ohms. Boxed with circuit and wiring
instructions.

100/- + S.T. 259%.

BARGAINS!

® GANGED POTS

With D.P.S.T. Switch. 2 meg. linear,
/9 + S.T. 25%.

® SILICON DIODES

400 P.I.LV. at 1 Amp.
6/3 + ST. 25% or
70/- doz. + S.T. 25%.

® HAMMER TYPE
CHASSIS PUNCHES

Lecally made and guaranteed. Set
of three—g”, 3" and 1-3/16".
59/6 S.T. exempt.

® DYNAMIC MICROPHONES

Hi-Iropedance with in-built stand.
24/- + ST. 124%.

® AMERICAN TAPE

Irish Brund, 53” 1200° Rcels Mylar
Base. 47/6 inc. tax and postage.

1S M138YZIN3

® TRADE ALSO SUPPLIED
® OPEN SAT. MORNING

Please include postage or

(MOVING SHORTLY TO 220 PARK ¢
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science in electronics...

ne)

MANUFACTURING THE BASE OF THE MINJATURE VALVE

DETAIL OF . . .
g Thc miniature valve base is a glass-to-metal vacuum seal, an

BLASS-TO-METAL SEAL insulator, and a stressed structure.
tnner lead The vacuum scal results from dissolving in the glass some
seawire fl  Of the oxide on the surface of the scal wires to form an intimate
o (ol tomnal physico-chemical bond. These wires, having a nickel-iron core

and copper sheath, are designed to have an expansion coceflicient
to match that of the glass.

Glass containing much lead oxide is used to confer
excellent insulating propertices.

The structure undergoes stressing by leverage on the
contact pins from the socket. A resilient cushion of gas bubbles
is therefore provided around the contact pins, and the strength
of the whole stem is raised considerably by stress-toughening.

Contact pin

AMALGAMATED WIRELESS VALVE CO. PTY. LTD. o SYDNEY e MELBOURNE e ADELAIDE ¢ BRISBANE

Anniewr Rades gl 1964
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NEW VALVES AT BARGAIN PRICES

1A B4 A LT W 13/ GCH 5/- Ga £1 6SJT 12/6 BES /6 %a £1 RS2A10/6 EFYD 5/- aa L1
1A5 - s £ 2Dl 12/ 6CH 5/- 5a £1  4SKIGT 20/- 12CR 5/- S a £1 RE6 35/- EF3) (VRYL)
13 47- Ta £1 2X2 /- %a £ GC&  10/- SSLIWGT 12/6 1THE /6 G a Kb ¥R 10/- and socket 3/fi
108 6 3w £1 3AG 10/- GCM5 25/« GSQIGT 22/- 1275 af- Sa Xl 54 af- sa £t F¥IY 5/- Ha £}
¥ A0/ 384 10/- GCW1 25/~ 6887 /6 $a £t 1SATGT 10/ 4335 3+ 5w L1 EF S/ 5a £)
M3 576 33 £1 HU4GH 116 GFG  12/6 U3 19/- I1I28CT  5/- 3a £1 433 3/- >a X1  EF 5/ 5a £}
1HG 3/~ 53 £1 IVEIG 1/ GF8 5/- 3a £1 GV3 1174 19SK3I 5/- v a L1 UES TN 26 1 a £ EFRG /-
1K1 5/- 5a £1 SYIGT 13/1 GGBG  3/6 $a £1 GVGGT (6/- 128Q% 5/- da £1 16t 2)/- ELH  1%/-
1K /- aa £1 GAG U da £1 GGG 26/- 8X+  10/- 126RT 5/- sa £ 163 5/- ha £t F¥YM 5/- 5a £1
1K3 a- A £t GABT 10/- GH6GT 3/ 5 a K1 8X5 13/- 1HAT  8/6 T a LI 162 3- 5a £1 KT8l (8V6) 15/~
L4 /- na £1  G6ACT /- da £V GIGT 10/- Y8 3/- $a £1 ) 1/6 15 a £1 1620 53/« 3a £1  QQEWSY L3k
1LNG (CV981) GAGS B/- 3a £t GJ6 /- A8 2/- 11 a £1 E /3 18 a £1 251 3« 5a L1 QQVOL/SH Hi/6

5/- 5a £1  GAGT 136 6KT 5/« 5a £1 Ch /- da £1 /6 5 a L1 4725 .c(s/lu/n ULl i/6 $a £1
IM3  5/- na £1 GAJ3 i/ ta £1 SKBGT 12/6 C% 5/- 3a £1 i/- Ga L1 Secket Lo sult £1  VRAZ  5/- 3a £1
L5 2/- 10 a £1 GAKY 20/- GL6 Metal 17/6 ZEG 3/6 78 £1 3/ Ta L1 363 28/- VRIOO (G113 5/6
1Q5 5/- B5a £1 GALS 14/- GLUGT 15/- TWT 0 2/610a £ /0 3a L1 ece?  1a/- VRIN? a £1
182 {8/ GAMG (EF91) 10/~ L7 3/- Ga L1 (2A6  3/- 6 LI 2 2044 3/- 5a EU VRIS j a £1
185 10/- GASIGT 20/- [ 3] /6 %a £1 1I2AHY 5/- 5 a £1 10/ AV 2/11 X a Bt VRISE 2 a £1
T+ 10/~ 6BG /6 38 £ G8CT /4 3a £I 1ZATS 15/- 20/- EAM  2/-11a £1  VRI3T ° a £1
2A5 /6 32w £1 GBS metal 13/6 G6SF3  3/6 3 a £1 AU 15/- ECC33 20/- VT8 /-
SAG /6 3a £1  GBE& 13/- GSFT /6 $a LI 12au7 15/- £3 ECHS3 21/- VTI2T sa £1
EXE A YA 4BQ3 17/- GSHT 1/- §a L1 2AVG /6 32 £1 #30B  15/4- FCH2: /6 VT3 /6 3 a £1

Packing and Postage 5d. per Valve.
METERS ENGLISH INDICATOR UNITS CO-AXIAL CABLE
NMO6S 0-1 mA., 3% in. rnd., bakelite case, *:.;‘: TYPE 1 90R0111lm.30l/1R6 , 3;//% dlzgn, in 25 yd.
MEES 0-30 mA. d.c.. 3% in. rnd.. bakelite, Contains: one 6" c.r. tube VCRX263 olls -, ar yar
55 0-150 mA. d.c.. 3% in. rnd., bakelite, 3i/6 ’ o » p .

MOBs 0-130 mA: < Tt I TG bakehic. sin | three CV327/EFS2, five CVg5e/ECCo1/ | 71 ohm UR3, 3/1G” diam., in 100 yard
MOG5 0-500 mA. d.c.. 3% in. rnd., bakelite, 31/6 6J6, two CVI140/EB91/6AL5, and one 0l18 ;

MRIP 0-1 mA.,
hole, clear pla<tlc case ..
MR2P 1% in. sguare face.
clear plastle cosei—
MR2F 50 uA. ... ..
MR2P $00 uA. . .. .
MR2P 1 mA. ... .. ..
MR2P 50 mA. . .
MR2P VU Meler . b
MR2P S Meter ireads Sl to 8 plus 10

1% in. square face. 1 in. roun’c:
R S
round bole.

I,J in.

ta 30 db. F.SD. 1 mAs . .. o 45/-
HCR62 edgewise "'S™ Meter . .. . £a/10/0
MR3P 3 X 3 in. square face, 23 in. round

hole, clear plastic case:—
MRSP 1 mA. .. e 13/6
MR3P “VU" Meter . £‘i/l:/l:

MRS532 2y in, sguare face. 2 “in. round hole,
black bakelite casc:
MRS52 100 uA.

MR52 1 mA.

.08/
10/

MR6S 314 in. squicn face. 212 in. irnAlIJ‘nd hole.
biack bakeilite case:—
MRGS 1 mA. [ ¥
MR65 “VU" Meter . S £1472/6
5045 1*¢ in. round face, 1% in. “round hole.
black bakelite case:—
S045 20 Volt A.C. ... 35/-
S045 30 Volt AC. . 85/-
G.E.C. Meters, 3'3 1In. 1uund latc 2'3 hole
black metal case, .30 mA. . . 25/
BARGAINS! — BARGAINS!
Crystal Earpieces with plug ... . 6/6
Actuating Diaphragm Inserts ... ... /6
7-pin Valve Sockets and Shields
.......................... 16 for £1
1M1763 (OA‘ZIO) Dlodes 400v. 300 tgAé
e /
9-Core P.V.C. " Covered ‘Cable, _‘(’ diam.
1/- yd. or 100 yds. £4/5/0. )
2-Core Mlcmphone Cable, }” diam,,
2 x 7/0076 . . L 2/9 yd.

HOZAN CHASSIS PUNCH SET
Sizes: 16, 18, 20, 25, and 30 mm.
Price £3/7/6 set

6V6GT. Brand new condition. £5/0/0.
5/- delivery charge to railhead.

TECH MULTIMETER

300 pA. movement.
AC and DC voltages:
0-10, 0-50, 0-250, 0-590,
E 0-1000v.

} Current runges {maA.)
0-1, 0-100, 0-500 mA.
Ohms range: 0-100.000
ohms.

Sfze: 33 x 2'2 x 1Y
inches.

Complete with leads.

Price only £3, post paid.
VARIABLE CONDENSERS

Roblan, 10-415 pF., one-gang . .. 25/-
Roblan, 10-415 pF., two-gang = ... 32/-
Roblan, 10-415 pF, three-gang ... 40/-
POCTENTIOMETERS
250K . .. 1276
500K and switch .. .. o 15/-
1M . . 12/6
5K and switeh .. .. . .. .. 15/~
10K and switch . . 15/-

ER22 GERMANIUM
POCKET RADIO

Complete with earphones and instrac-
tions, 22/6. Aerial wire to suit, 4d. yd.

NEW TRANSISTORS IN STOCK

OC45 ... ... 14/- Ooc170 .. ... 17/6
oc71 ... .. 10/- Ooc171 . ... 171/6
0C74 S 11/- 0oc45 ... .. 14/-

72 ohm UR70, 3/16” diam., in 27 yd.
Rolls 30/-; or 1/6 yard.

72 obhm, 3/16”, 35 feet 10/-.

100 ohm, 3/8" 2/ yd., £8/15/0 100 yds

NEW CAPACITORS (Elcctrolytlc)

#F. V. Price uF. V. Price
5 12 3/- 25 12 3/6
8 6 3/~ 25 25 4/-
8 12 3/- *32 350 4/6
8 300 6/- #32 300 4/8
8 600 6/- 32 350 8/6
10 12 3/6 50 12 3/6
10 3 .3/- 64 18 4/-
16 300 6/- 100 12 4/-
1§ 600 8/6 100 6 4/-
24 350 8/- 1000 6 9/6
25 50 5/- 1000 12 13/-
25 3 3/~ 1000 18 15/7
25 6 3/3 * Disposal type
PLUGS AND SOCKETS
Belling & Lee Plugs ... .4/~
Belling & Lee Sackets . 3/6
or 7/6 pair.

Bellmo & Lce Joiner ... ... . 4/-
CERAMIC CONDENSERS
Pigtail type. Sizes available: 1, 1.5, 2.2,
3.3, 4.7, 56, 6.8, 8.2, 10, 12, 15, 18, 22,

27, 29, 33, 39, 56, 68, 82, 100, 120, 150,
220, 270, 330, and 390 pF. 1/- each, or
24 for £1.

SILVER MICA CONDENSERS
Sizes available: 40, 60, 70, 100, 250,
400, 500, 800, 880. 1140, 1680, 1800,
1900, 2000, 2300, 2800, 3900, 5000, 5680,
5780, 5900 pF.

Price: 1/6 each

HAM RADIO SUPPLIERS

5A MELVILLE STREET, HAWTHORN, VICTORIA

Money Orders and Postal Notes payable North Hawthern P.O.

North Balwyn tram passes corner,

Phone 86-6465

3/6 Packing Charge.

We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio
Valves and Transistor Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies,
Ducon Condensers, Welwyn Resistors, etc.
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OUR COVER

This month the cover illustration
shows an almost full scale photo of
a night spider. This has been chosen
because it provides a direct compari-
son with the actual sizes currently
being used for many electronic com-
ponents or parts. In fact, modern
electronics today uses parts which
are far finer than the spider's web
shown on our cover, Many tran-
sistors use tolerances which make
the thickness of a web seem coarse.
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FEDERAL COMMENT
*

HOW TO KILL OR BUILD AN ORGANISATION

. When conditions on the Amateur bands are bad or there is a sunspot
minima as we have at present, Institute activity generally seems to
decline. It is at these times when one hears complaints, rumours and
other wild mutterings. It is a case of “idle hands get into mischief”, This
state of affairs is common with all organisations, and at some stage or
other when a general stasis applies a glorious lassitude pervades the
membership in their attitude towards their club or organisation.

It is similar with the W.I.A. and it is now that the members should
be wary—they should be bestirring themselves to create interest and not
kill it. The quickest way to “kill” any rehabilitation process is to adhere
to the following ten rules (with apologies to the U.S. Magazine Popular
Gardening):

1. Don’t come to meetings, but if you do, come late,

2. f‘hind fault with the officers and other members; particularly on
e air.,

. Never accept office; it is easier to critise than to do things.

Nevertheless, get annoyed if you aren’t appointed to a committee.

If appointed, don’t attend the committee meetings.

. When asked to express your opinion, say nothing but afterwards
tell everyone how things should be done.

7. When others roll up their sleeves to help, say the Institute is
run by a clique.

8. Never write a magazine article; it’s too much of a bore.
9. Hold back on your dues as long as possible, or don’t pay at all.

10. Don’t bother about getting new members, but if you do, be sure
they are moaners like yourself.

Fortunately, we believe there are very few Organisation Killers
amongst us, but in times of inactivity, beware. The Organisation Killer
is an insidious disease and can become epidemic,

We would like to believe that every member of the Institute was the
direct antithesis of the OK, and it does not really take any great effort
to become so. Beware of that feeling of complacency that advises there
are plenty of others to do the work. There is always some job in the
Division you can do, and to gquote the old proverb—Many hands make
light work. Too often too.much is left to too few.

So we suggest that you offer your assistance to your Divisional Council
and you will find them only too willing to accommodate you in some way;
don’t be shy about coming forward to help when assistance is required—
you may find you may hold an important office yourself in the near
future; become a real Organisation Builder and not a Killer,

FEDERAL EXECUTIVE, W.LA.
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THE "TETRA-LINEAR"

A "Passive-Grid’ Linear Amp. using four EL38s in Parallel (tamed)

HE exciter at VKSNN uses a 6146
with about 80-100 watts peak
input which has done very well

“DX-wise” during the past six years,
but with deterioration of the h.f. bands,
it was found to be struggling. So de-
signs were started for a linear which
would meet the following specifications:

® It would need to fit into the re-
maining 8" width of shelf space
beside the exciter and ARS8
receiver, so 18” of depth and 103"
of height were available.

® There should be no very high
voltages employed and a readily
available and replaceable trans-
former used.

® There should be no large tung-
sten fllaments and the associated
heat dissipated in the shack.

® Silicon diodes should be used
with the same object in view.

® The power supply should be with-
in the amplifier case.

® Small transmitting tubes or large
t.v. line-time base tubes should
be used to keep initial and re-
placement costs down.

® A 70 ohm nominal output imped-
ance pi-network should be em-
ployed with universal matching
on all bands from 10 to 160 mx,

® There should be no input tuned
circuits.

® It should not be necessary to use
large transmitting components.

® The need for neutralisation should
be avoided.

The above ruled out the use of 813s,
805s, 866s and the like, high voltage
transformers and h.v. block condensers.

Surveying the literature, the Globe
LA-1 Linear, described in Stoner's New
Sideband Handbook, using four EL38
line-time base tubes at 25/- each
caught the eye and appeared to fit into
the space available. A standard 17~
X 8” chassis was purchased and 8" x
103" trays fitted to make front and
réar panels, with §” aluminium angle
on the top side corners to stiffen the
assembly. The top cover (top and two
sides) of perforated metal is bent to
fit over the angle and fixed to the sides
of the chassis with three screws on
each side.

The amplifier was first wired as a
grounded grid device but otherwise in
accordance with the circuit and layout
shown. It worked, but loading of the
exciter was unsatisfactory because of
the change of loading with drive level,
as well as some instability when exciter
and output pi-networks were not
tuned in accordance with settings which
were marked after much experiment,

* 37 Winns Road, Blackwood, South Australia.
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It was then realised why these LA-1
linears are so cheap on the U.S. second-
hand market, but in an attempt to
“save the day,” it was decided to re-
wire the tubes for passive-grid opera-
tion, i.e. with 210 voits on the screen
grids, fixed grid bias, and 75 ohms of
carbon resistor at the grids.

These changes proved so beneficial
that the amplifier has remained in this
condition and performed with complete
stability ever since. The 75 ohm l0w.
grid resistor loads the exciter perfectly
at all times whether the linear is
switched on or off, and no grid or
cathode tuned circuits or pi or L
networks are required, with their at-
tendant handswitching complications.

Visitors’ comments and many queries
over the air have prompted this write-
up for ‘“Amateur Radio”. Several
similar amplifiers have been built

1000-3100 ¥
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allowed to rise to 15, and where the
plate tuning capacitor’s maximum value
is inadequate on 160, metres, the Q is
allowed to be lower, with little de-
gradation in quality.

Total Loading
Band Capacity Inductance Capacitor Q

160 380 pF. 32.0 xH. 2000 pF. 8
80 280 , 85 , 1300 , 10
40 180 , 32 . 750 . 12
20 90 . 16 , 370 . 12
15 60 . 108 . 250 , 12
10 45 08 . 185 ,, 15

Table 1.—Pi-Network Data.

With