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SENSATIONAL

Brand new test equipment—made by
! 'one of Australia’s leading manufac-
u turers-—now offered at practically

HALF PRICE

® CATHODE RAY OSCILLOSCOPE

A high-class instrument—designed for laborator roductio

work—radio servicing, etc. — inbuilt ampliﬁerg Iv’v'lth conl}
tinuous variable gain control on both horizontal and vertical
plates—linear time base, having frequency range from 35 to
40,000 cps—adjustable in nine steps—with switching for coarse
control—and a continuous variable control for fine adjust-
ment—operates on 220/260v. AC 50/60 cycles—uses (1) 902
(2) 647, (2) 5Y3, (1) 884—finished in black——crackle finish steel
case—with carrying handle—metal hood and graduated scale
for E.R. tube included—12” x 91” x 73’—weighs 20lb. Origin-

ally priced £37/10/-.
“HURRY”—“OUR PRICE”

Brand new.

Plus tax.

Not ex-Disposals. Fully guaranteed.

£29/6/8

(Pamph-

lets forwarded on request). (Freight Extra).

BUILD YOUR OWN :
SIGNAL TRACER
AND SAVE

Kit comes assembled. By self
construction you become fully
conversant with the circuit and
working, etc.

® Comparative intensity of the signal is seen directly
on the meter—quality of the signal is heard on the
Speaker.

® Simple to operate—uses only one connecting cable
no tuning controls.

e HIGHLY-SENSITIVE—uses an improved vacuum tub:
voltmeter circuit.

® Built-in Hi-gain Amplifier-Alnico Speaker, large, eas)
to read 4%’ meter.

® Tube and capacity resistor net work are built inte
robe.

[} gompletely Portable, measures 53’ x 637 x 97, weighs
81b

°

Uses standard easy to get Batteries, which are readily
accessible to replace. The Kit complete with zall
parts, circuit, etc., ready to wire (freight extra).
£10/17/6.

® The above kit custom built, fully wired, tested,
is also available at (freight extra) £11/17/6.

ete..

I VALVE KIT”
Oonly 4%” x 5%’ x 2”—Fits in
pocket—complete with instruc-
tions, and all parts, including
batteries. Kit . .. £2/19/6.
Phones 32/6. Freight .. 2/-

"2 VALVE KIT"

Covers both B/cast and S/W
Bands—All  parts includ.
phones. Complete Kit £8/12/6.
(Freight extra).

"3 VALVE AC KIT”

3” x 5% x 3%’. Complete kit
includes all midget parts—
valves, spkr, and coloured
leatherette cabinet — £10/12/6.
(Freight extra).

Midget Reinartz Coils
As used in famous “Tom
Thumb” and “Minivox”—
Special iron core—single hole
mounting—Size 1”7 x 17 x 1§
6/9 each. Post 3d.

Special October Offer
“BRAND NEW COILS”
Coil Kit, includes R.F. Aer.
Osc., and LF.'s—sold separately
would cost 43/9. Our price for
the 5 units, 30/-. (Post 1/-).

Midget 150/150v 30 mil.
Trans. - . 19/6
Midget Filter Chokes 8/9
Midget 8 mfd. Electro’s 3/9
Midget Single Gang Cond’s 12/6
Midget Two-gang Conds 19/3
Midget Three-gang Conds 25/6
Midget Trimmer Conds 1/1

Midget Off-on Switches 2/9
Midget DP47 Dial with
Knobs 7/11

Midget Valve Sockets 7d & 11d.
Midget & watt Resistors (to 3

meg.) . . 9d.
Midget 1-3 watt Resistors

10 meg. (USA) 1/4
1 watt Resistors to 10 meg. 1/-
2 watt Resistors to 2 meg. 27/-
3 watt W/W Resistors 1/9
5 watt W/W Resistors 2/-
Volume Controls. All sizes 4/9
Volume Controls with

Switch 7/6
Amphenol Valve Sockets 1/-
Rubber Grommetts 2d.
Resin Core Solder (Roll) 1/-
Hook-up Wire. Any color

(yard) . 2d.

Minivox 3 valve AC
Chassis

Minlvox 3 valve Cabinet 23/6

2000 ohm phones. New 32/8

Rola 3” pm Speakers, with
trans.

Rola 5” pm Speakers, with

264

trans .. R e e
10” and 12”7 Speakers also

Available.
Full Stocks Red Line Hi-
Fidelity Trans. and chokes

also available,
(Postage extra on above)

"4 VALVE AC KIT”

Modern Hi-gain superhet,
circuit—all midget parts —
complete kit includ. cabinet,

ete. £13/12/6. (Freight extray.

Screw-Driver Type
Terminal Strips

2 Terminal 1/3. 3 Terminal 1/5
4 Terminal 1/6. 6 Terminal 2/1
10 Terminal 2/8. (Post extra).

"SPECIAL
OFFER

A ‘“Lucky” Buy allows us to
offer this Bargain — Hurry —
Stocks may not last—A 5-Valve
Portable, completely assembled
ready to wire. Less valves and
case .. o .. 142/-
Case 42/; valves, £5/2/10.

(Freight Extra). Blueprint, 1/~

TOOLS

Set (7) d/ended spanners 2/11

4” cres. shift spanners 7/10
6" elect. pliers 6/2
72” Multigrips /6
10” tin snips 9/1

Thousands of other “tybes of
Tools available. (Postage extra)

Hi-Fidelity PP 807
Amplifiers

Wireless World—Radlo Hob-
bies—complete kit, including
pre-amp stage—Red Line trans-
formers and chokes—highest
quality components—write for
quote—stating speaker type,
ete.

Cross-over network—for above
500-600 cps—400 c/o—supplied
to order.

All types of pick-ups available.
Amplion—Goodman — Rola —
10” and 12” Speakers.
Write for quotes.

Instrument Probes Socket Wrenches

Highly polished metal case
with Polythene ends—for
button base valves, etc

8/6 ea., post 6d.

1” to &7, 6 pieces. Complete

As above, fitted, wired, with | t.
holee of 9001, 1T valves, | With handle, etc, 5/8 se
ete . >0 [ T31/é Post 6d.

“MIDGET

PORTABLE AMPLIFIER”

Only 9” x 6” x 53” — weighs 121b.
Two inputs, 7 watt output. Ideal
for steel guitars, small halls, port-
able work, etc. Wired: ready to
operate.

Speaker extra

(Freight Extra).

£18/7/6

Instrument Cases

9” x 6” x 55’ new steel
grey crackle finish cases.
for VTVM’s, oscillators,
ete. .. 22/6

537, 6/6. 637, 7/2. Post 6d. (Freight Extra).

TUBES -- TUBES - TUBES -- TUBES

1H4 17/10 5BP1 37/6 68J7 18/4
1J6 18/10 6ACT7 21/- 6SK7 8/4
1L4 20/3 6AGS 26/~ 68N7 23/6
1P5 22/4 6AKS 26/~ 6537 18/9
1N5 22/4 6B6 18/4 65Q7 1874
1RS5 20/6 6C4 26/~ 6V6 18/10
185 20/6 6C5 19/3 6X5 20/10
184 20/6 6F6 17/10 C17 17/3
1T4 20/6 6F8 21/3 128F1 19/3
2X2 12/9 6G6 20/9 12SK7 19/3
354 20/6 6H6 18/3 128Q7 18/4
3v4 20/6 635 16/9 80 14/7
3Q5 22/10 6J6 267- 807 16/6
5U4 19/3 6K7 20/4 811 85/-
5v4 19/10 6J7 1874 813 115/-
5Y3 14/7 6K8 19/10 837 25/-
9001 21/~ 6L6 21/- 866A 29/6
9002 21/~ 6L7 21/6 832 110/-
9003 21/- GN; ;(1’;; AV1l 14;9
- 6R 1616 80/-
9004 5/ 6Q7 1979
9006 5/~ 65A7  19/4 Postage
VR150/30 21/- 6SHT7 18/6 Extra

KIT BUILDERS

We will quote you for any kit that you require. Write
and forward details kit reqnired. Shouid you desire, we
will for a small additional charge, eustom-build, wire,
and check your kit for you.

Radio Kits, Amplifiers, Public Address, Intercommunica-
tion Systems, Communication Receivers, built, modified
or repaired.

265 Military Rd.,
Cremorne, N.S.W.
XM7063

§ | ELECTRONIC &
§ TELEVISION Co.

Australia’s Leading Radio House.
Same Day Mail Order Service.
Sorry, No C.0.D."
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duced in the induction furnace. By care-
ful control of composition, the expansion
of a hard glass is matched with precision.
The two Kovar seals in Fig. 1 show the
approximate commercial size range now
practicable,

In mechanical properties and in work-
ing and fabricating characteristics, Kovar
is quite typical of the nickel alloys. An-
nealed, its tensile strength is about 70,000
pounds per square inch, with a hardmess
range of 160 to 180 Brinell. It can be
forged, rolled, drawn, and machined, and
therefore is available in sheet, wire, tub-
ing, cups, eyelets and other miscellaneous
shapes.

High Resistivity

Kovar has a high clectrical resistivity
(45 microhms per c¢m.) and is ferro-
magnetic, having approximately the same
magnetic properties as annealed low-
carbon steel. It is more resistant to cor-
rosion than ordinary steel, but is inferior
to stainless steel in this respect. A high
degree of resistance to scaling or to cor-
rosion is not required by present Kovar
applications. However, there have been
no cases in which the wusefulness of
Kovar has been limited by corrosion. It
can be joined to other metals by brazing,
soldering, or welding. Brazing is com-
monly used because brazed joints are re-
liably vacuum-tight and can withstand
the moderately high temperatures en-
countered in sealing Kovar to glass.

The seal between Kovar and glass is
a chemical bond. The seal is heated and
the surface oxide that has been formed
on the Kovar part is dissolved into the
glass at the glass-Kovar interface. This
forms a perfect hermetic seal, perman-
ently vacuum- and pressure-tight under
all climatic conditions. The process is
basically quite simple. The part to be

sealed is designed to prevent sharp cor-
ners at points to be sealed. The Kovar
part is annealed in a decarburising at-
mosphere to remove the effects of cold
work and to ecliminate residual carbon
at and near the surface. The part is then
brought to a dull-red heat in an oxidizing
atmosphere until a thin adherent oxide
film is obtained. Molten glass may then
be applied immediately or it may be re-
heated for sealing in a separate operation.
A final sealing operation is shown in

Fig. 2.

Ease of Manufacture

One of the outstanding features of the
Kovar-to-glass seal is the ease of manu-
facture. This results in low scrap loss
and a more satisfactory product. Un-
like the feather-edge seal, should the
operator fail to make a good Kovar seal,
it can easily and quickly be re-made
without loss of the materials.

Another feature of the seal is sturdi-
ness. Because the match between the
co-efficients of expansion of glass and
Kovar is accurate, the parts can be de-
signed for rigidity and strength. An
electronic tube, for example, does not
deform under atmospheric pressure when
pumped out, and stands relatively great
abuse without mechanical failure. The
experience of Kovar seals in combat
equipment, where ruggedness is at a
premium, has been excellent. These fea-
tures can be used by the design engineer
in many ways, to increase useful life, to
improve appearance, to increase rating,
to decrease weight, etc. An X-ray tube,
for example, in which a feather-edge of
copper was sealed into the glass, was re-
designed to use a Kovar seal. This con-
version resulted in a saving of 10 per
cent. factory scrap and eliminated 10 per
cent. of field failures. To these savings

must be added the savings of the extra
costs of making field replacements.

In military operations, equipment must
function under adverse conditions. Tem-
perature range from sub-zero to tropical
heat. High humidity, insects and fungi
contribute to rapid deterioration of such
cquipment as communication and range-
finding apparatus. To shield against
these deteriorating influences, total en-
closures using Kovar-glass seals for lcads
were applied to transformers, resistors,
capacitors, condensers, vibrators, switches,
receivers, transmitters, and various other
electrical components. Adequate protec-
tion was given to sensitive instruments
and their performance improved. The
small seal shown in Fig. 1 is a type of
terminal used in such an enclosure. It
must be able to withstand the heat shock
of soldering or immersion in cold sea-
water without failure at the other ex-
treme. The seals must remain rugged
and permanently pressure- and vacuum-
tight.

Thousands of experiments now being
conducted in laboratories throughout the
country are contributing new applications
and uses for Kovar. The ease of rolling,
forging and spinning Kovar into many
forms and shapes, enhances its use in a
number of diversiied fields of applica-
tion that are continually expanding.
Kovar-glass seals in particular materially
contribute to the successful operation and
long life of equipment in the fields of
television, electrically operated and con-
trolled appliances, private and public
communication systems, production mach-
inery and other electronic applications.
The experience gained in the war use
of Kovar, together with its sturdy sim-
plicity, will make for superior peace-time
products where glass-to-metal seals are
required.

Data courtesy ‘““Westinghouse Engineer’

The Midget Three
Gang Variable Con-
denser as used in the
“Countryman’s Five”
Battery Receiver

ROBLAN COMPONENTS

Now available to YOU everywhere are
ROBLAN midget two and three gang
variable condensers, which are of higher
quality and lower price than any other
manufactured in Australia.

* 9-—370 mfd = 2%.

* High Q — admirably suited for broadcast and S.W.
equipment.

% Ball bearings ensure long service life.

% Insulation of highest grade imported British bakelite.

* Tracks with standerd H type dials.

% Lowest priced 3 gang on the market.

Manufactured by ROBERTSON & LANSLEY PTY. LTD.
LEICHHARDT, N.S.W.

Trade Enquiries to ELECTRONIC INDUSTRIES

Please Mention RADIO SCIENCE when Replying to Advertisements.
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‘COUNTRYMAN'S FIVE"

B+20

The circuit used follows standard practice and is capable of excellent resultc. The four switch sections (SWL-SW4) are part of the 4 x4 rotary

switch, and should be connected up as shown.

the conventional series arrangement, with
the control voltage being obtained from
D.C. voltage drop across the diode load
resistor and applied only to the r-f and
i-f stages. The converter stage is lefl
uncontrolled, allowing this valve to be
operated at maximum gain, thus ensur-
ing high sensitivity at all times.

Although some constructors may con-
sider it preferable to control all three
valves, it will be found that the con-
nections shown will be quite satisfactory
for most purposes. The efficient A.V.C.
action on the R-F stage will prevent any
possibility of the converter stage over-
loading and consequently there will be
little danger of distortion, etc., occurring
on strong signals.

The diode load consists of a .5 meg
potentiometer, which also serves as the
audio volume control. If required, this
circuit may be modified to include a .05
meg resistor and .0001 mfd condenser
in the “hot” end of the volume control
to act as an R-F filter. Such a precaution
is often advantageous when high gain
audio stages are employed. The audio
output is applied to the 1S5 grid via the
.02 mfd. condenser. The necessary grid
bias for this valve is provided by the
10-meg resistor connected from the grid
to earth.

The constants shown for the pentode
section, that is screen resistor, 3-meg,
plate load, 1-meg are those recommended
by the valve manufacturers for this par-
ticular application, and they should be
used if maximum gain is to be realised
from this stage.

The output stage comprises a 3V4
valve—a logical choice in place of the
often-used 354, mainly because it can be
operated with 90 volts on the plate and

18

screen. In the case of the 354 with 90
volts on the plate, maximum screen volt-
age is 67.5 volts, and consequently, if
used in this circuit, it would be necessary
to use a series dropping resistor to re-
duce the screen voltage to the correct
limits. Actually the 3V4 is the better per-
former of the two and its distortion figures
are considerably less than with the 3S4.

“F.conomiser” Circuit

The “economiser” circuit includes a
4 x 4 rotary type switch which in addition
to controlling the 1T4 screen and 3V4
output bias voltage, also provides a con-
venient ON-OFF switch for the “A” and
“B” batteries. Whilst these two battery
connections are self explanatory, it should
be noticed that the No. 1 pin on all
switch sections is left blank.

When the switch is turned to the No. 2
contact, the set is in the normal operating

The numbers around each valve diagram indicate the socket connections.

resistor is the only one in the circuit, as
the second series resistor is now effectively
shorted out. This arrangement applies
the normal bias voltage to the 3V4 thus
permitting maximum output to be ob-
tained. At the same time the screen cir-
cuit switch is “open,” which means that
the screen feed consists of the 5000 ohm
and .025 meg resistors in series, thus re-
ducing the screen voltage in this section
of the receiver.

On turning to position 3, the section
the bias resistor is thus

across open,
forcing the current to flow through
the additional series resistor and
increases the bias on the output

valve, which under normal conditions
draws some 75 per cent. of the total re-
ceiver current. Simultaneously in the
screen section, the switch is now connected
across the 5000 ohm meg resistor, thus
shortening it out and so raising the screen

position—that is the 450 ohm back bias voltage. This action tends to offset the
PARTS LIST 2 meg + watt
1 Chassis, 74 x6x2 1 meg ¥ watt
1 3 gang tuning condenser .1 meg ¥ watt
1 Tuning dial to suit .025 meg ¥ watt

1 Aerial, 1 RF and 1 Osc. Coil

2 455kc. LF.T’s.

Condensers:

1 25 mfd Electrolytic

1 8 mfd Electrolytic

3 .1 mfd Tubular

3 .05 mfd Tubular

1 .02 mfd Tubular

1 .01 mfd tubular

1 .004 mfd tubular

3 .0001 mfd mica

| padder (Variable ar .0004 mfd
Mica)

Resistors:

1 10 meg + watt

2 3 meg ¥ watt

- watt

5000 ohm -+ watt

450 ohm 1 watt

300 ohm ¥ watt

1 .5 meg potentiometer

Valves:

2—1T4, 1—1R5,1—155, 1—3V4
Batteries:

1—1.4 volt A bottery

2—45 volt ""B”’

Sundries:

5 miniature sockets, 2 terminals,
1-4x4 rotary switch, 3
knobs, nuts and  bolts,

hookup wire, braided wire,
solder lugs, etc.
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Radio Valves replaced by

Transistor—New Crystal Amplifier

The introduction of a new crystal device designed to perform
efficiently nearly all the functions of an ordinary radio valve
may prove to be one of the most important electronic deve-

lopments of the year.

Now, for the first time since its

invention some 41 years ago, the radio valve has a rival in
a tiny, secemingly simple unit called a ""transistor.”’

This new amplifying device known as
the TRANSISTOR (TRANSfer resISTOR)
is essentially a triode form of the well-
known germanium crystal diode. Operat-
ing on entirely new physical principles
and capable .of many functions of the
electronic vacuum tube, but having
neither an evacuated envelope nor a hot
cathode, it was discovered by members
of the Bell Telephone Laboratory staff in
the course of fundamental research into
the electrical properties of solids. The
new discovery now answers a question
scientists have been pondering for many
years—how to make semi-conductors
amplify and thus provide a simple, more
rugged and smaller device that can per-
form the many functions of a vacuum
tube.

Because of its unique properties, the
transistor is destined to have far-reaching
effects on the technology of electronics
and will undoubtedly replace conventional
electron tubes in a wide range of appli-
cations. With the elimination of heater
and filament circuits, lighter and smaller
radio receivers will be possible as the
transistor only requires two low voltage,
low current bias voltage sources to operate
as an amplifier or oscillator.

Under typical operating conditions it
draws only 0.1 watt from the bias sources
(about the tenth of the power consumed
by a flashlight bulb) and delivers 25 milli-
watts of useful output, thus having an
overall efficiency of 25 per cent.

In its present experimental form the
Transistor is a metal cylinder 3/16-inch
in diameter and §-inch long, and not un-
like the well-known germanium or silicon
crystal in appearance. It has no vacuum,
no glass envelope, no grid, no plate, no
cathode and thercfore no warm up delay.
It will serve equally as well either an
amplifier or an oscillator.

Inside the cylinder is a block of ger-
manium soldered on a metal disc, and to
which it makes low resistance contact
with the upper face of the germanium at
points 0.002-inch apart. See Fig. 1 and 2.

RADIO SCIENCE, October, 1948

Circuit Applications

As far as circuit applications are con-
cerned, the transistor may be compared to
the conventional vacuum tube triode if
the emitter contact is considered as the
control grid, the collector contact as the
plate, and the semi-conductor base as the
cathode.

An input signal in series with a small
positive bias voltage (approximately 1.0
volt) is applied between the grounded
face and the input cat whisker (Emitter).
A large negative bias voltage (approxi-
mately 45 volts) is applied between the
ground and output (Collector) point con-
tact. 'The output signal appears across
the load resistor in series with the nega-
tive bias.

In this manner a power gain of 100
(20 db) is obtained between the input and
output of a Transistor.

Gain can be controlled by varying the
amount of bias applied to the emitter
contact in much the same way as the gain
in a triode can be varied by changing the
grid bias.

Present Limitations

The present transistors have voltage
gains of approximately 10—roughly the
equivalent of a medium-mu triode. How-
ever, there are several limitations on its
use at this stage of development. The
first is the amount of power which can
be developed in the units. The power
output is restricted to about 25 milliwatts
per unit, or 50 mw from a pushpull stage.
A transistor capable of developing several
watts output does not seem feasible at
present. Parallel operation of two or more
units is possible however, and could be
used to increase the power to a load
several fold.

The second limit is the maximum fre-
quency at which it will operate satisfac-
torily. The upper frequency of operation
is limited to about 10 Mc by transit time
with the germanium crystal. Whilst the
transistor is at present useful at audio,
video and the lower radio frequencies, it
is unsuited for vhf and uhf applications.
Furthermore, the noise generated within

INPUT TERMINAL R

QUTPUT TERMINAL

CYLINDER SERVES -- =
AS CASE AND AS
COMMON GROUND

INSULATED SPAGCER-=-~-— - -

TWO CAT WHISKERS ..

BLOCK OF GERMANIUM
CRYSTAL

METAL BASE -------7

(A YOLTAGE
Ie Vv 1. ouTeuT

-1
Ewrrsal lcouEwOR % N
.

SIGNAL 4 Roy__ ¢
INPUT GERMANIUM LOAD

BLOCK 7
+ / > o)
J [ BASE

(R

Sl

Fig. 1.—Crystal triode (A) consists of two
cat whiskers connected to a separate input
and output circnits as shown in diagram (B).

a transistor is appreciably greater than
that produced in vacuum triodes.
However, the maximum frequency and
the power limits of the transistor have
not yet been explored and it is quite
probable that with the knowledge gained
from more experience in their use and
manufacture both figures will be raised.
The remaining temporary obstacle to
their immediate use is engineering this
new device into the circuit. One of the
principle problems requiring development
is matching the input and output imped-
ances of the transistor to the circuit.
The input impedance of the transistor
is low (200-1,000 ohms) because the bias
in the input circuit causes current to
flow in the forward direction through the
point contact of the emitter. On the
other hand the output impedance of the
transistor is much higher (10,000 to
100,000 ohms) than the input impedance
because its bias causes current to flow in
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RECENT OVERSEAS CIRCUITS

Compiled from overseas technical journals, the following
three circuits should be of interest to all radio experimenters.
Although of an unusual nature, only standard parts are
required, and consequentiy they should offer little difficulty

to the average enthusiast,

EFFECTIVE DIVERSITY ADAPTOR

One of the most annoying characteris-
tics of short-wave reception is the fading
encountered on wcak and distant signals.

This fading is caused not only by the
fluctuation of signal amplitude at the
receiving antenna, but also by change
of polarization of the radio wave. An
effective way to minimize the fading en-
countered on any one antenna is to use
two or mere antennas located a few wave-
lengths (oer more) apart or of effici-
ent characteristics.  Sufficiently different
characteristics may be obtained by using
one vertical and one horizontal antenna,
two horizontals at right angles to each
other, or a beam and a long wire antenna.

The two antennas cannot be simply
connected in parallel and attached to the
receiver, as under some conditions the
two signals might be actually of good
strength, but out of phase, causing can-
cellation of the signal and apparent fade-
out.

Although  receivers with dual r-f
and i-f channels have been made
for diversity reception, the cost of
such an  arrangement is out of
reach of most amateurs. The alter-
native to using duplicate receivers is
to switch the recciver from the antenna
to the other as the signal fades. As this
cannot be donc manually with any satis-
faction because of the delay in the human
nervous system, an automatic electronic
switch may be constructed and put to
work by wiring up the simple circuit to
be described.

This circuit automatically switches the
two antennas back and forth, searching
intently for a signal. As soon as the re-
ceiver finds one on either antenna, it
keeps the switch thrown to that antenna
as long as the signal is of satisfactory
strength. If the signal fades, it switches
instantaneously to the other antenna,
which in most cases will restore the sig-
mal to normal strength again. As the
receiver tunes in various signals in the
pand, the unit always chooses the an-
tenna with the greatest signal strength.

Eccles Jordan Scale-of-Two
LCounter

The nearly human action of the unit
is achieved by using a 6AC7 amplifier
tube connected to each antenna, with
the d.c. tube circuit arranged as a modi-

RADIO SCIENCE, October, 1948

fied Eccles-Jordan scale-of-two counter.
This countcr is a circuit similar to a
multi-vibrator, except that it responds to
low frequencies, including d.c.

Since the time constant of the feed-
back network is infinity when one tube
is conducting, the other is cut off, and
will remain so indefinitely. A pulse from
another source introduced into the cir-
cuit will cause the counter circuit to
reverse. This circuit is generally called
a flip-flop. The 6ACT7 which was con-
ducting will be cut off and the 6AC7
formerly cut off will conduct. Since only
the conducting 6AC7 will allow antenna
signals to pass, an instantaneous switch
of antennas is acomplished in the com-
mon r-f output circuit of the two 6ACT7’s.

The tube used to generate pulses is a
6SC7 double triode. The two triodes
obtain positive feed-back through the
common cathode resistors and the coup-
ling condenser C8. The overall con-
figuration is that of a cathode-coupled
multi-vibrator with one short time con-
stant (R18 and C7), and one long time
constant (C8 and R17). This results
in the generation of short duration pul-
ses repeated several times a second. The
pulse output is differentiated by C3 and
the grid-to-ground resistors in the 6AC7,

the flip-flop of the 6ACT’s, being actuated
by the leading edge of the T3 pulse.

In order to stop the switch when a
signal appears, a lead is Dbrought out
from the A.V.C. bus in the receiver. This
goes to the 65C7 double triode d.c. ampli-
fier through a voltage adjusting circuit.
The output of the 6SC7 is connected to
the grid return of ome triode of the
6SC7 pulser tube. When as little as .05
volts of AV.C. is developed in the
AV.C. system, the pulser tube stops, and
allows the 6AC7 amplifier tube which
caused the A.V.C. to remain conducting.

The voltage adjusting circuit contains
a potentiometer which serves the dual
purpose of compensating for the normal
voltage present on the A.V.C. system of
various receivers and adjusting the level
at which the A.V.C. stops the switch. For
easy adjustment to suit various receiving
conditions, this control is brought out on
the front of the chassis.

Circuit Details

Two antenna input terminals are pro-
vided for each antenna system. A
balanced feed line is connected to “ANT”
and “A”. An unbalanced antenna, such
as a long wire, is connected to ANT and
“A” is grounded. A coil of about 20
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microhenries shunts the input to reduce
the possibility of cross-talk from nearby
broadcast stations. Its value is not
critical and it may be omitted if no
powerful stations are in the vicinity.

The impedance of the antenna is not
of great importance, but in general the
higher the impedance, the more the out-
put of the unit. Any frequency from 3
to 30 megacycles will be passed by the
6AC7's without using any tuned cir-
cuits. If greater antenna selectivity or
an improved signal-to-noise ratio is de-
sired, a tuned circuit may be connected
between ANT and “A”, with a grounded
and inductively coupled to the antenna
feed lines.

A small Neon bulb with a limiting re-
sistor is connected across each 6AC7 plate
resistor and serves to indicate which an-
tenna is being used at any moment. These
bulhs are mounted through the chassis in
rubber grommets near the proper antenna
terminals and associated amplifiers.

The filament circuit requires 6.3 V.A.C.
at 1.5 amperes. The plate supply may
be any voltage between 200 and 300 v.
d.c. and draws about 15 ma. The 6SC7
tubes draw very little current. Most of
the 15 ma. is used in the conducting

G6AC7. The plate and filament power
can usually be drawu from the communi-
cations receiver unless it is a small
Transformer fairly hot.

Putting It Into Operation

The unit may be tested for proper
operation with only the tubes in place
and the power leads connected. Turn
the sensitivity control (R14) to the
ground end and set the balance control
(R7) necar the middle of its range. Turn
on the power and watch the Neon bulbs
as the set warms up. One bulb should
be on and one off. Turn up the sen-
sitivity control until a regular flickering
is noticed in the Neon bulbs.

If the balance control is properly sct,
the bulbs will light alternately, showing
the switching is taking place. If they
do not alternate properly, but only sit
still and flicker, adjust the balance con-
trol. The best setting of the sensitivity
control is where the Neon bulbs blink
on and off two or three times a second.
When the unit appears to be working
properly, connect the antennas, receiver
input and A.V.C. lead. Readjust the
sensitivity control if necessary and you
are ready to go. Courtesy “CQ”

SIMPLE AUDIO OSCILLATOR

A unique circuit for a simple audio
oscillator was described in a recent issue
of “Wireless World”. The oscillator is
of the R.C. feed-back type, but differs
from the conventional circuit, in that a
single variable element is used as the
frequency-determining control.

The circuit, shown below, also utilises
an automatic gain control arrangement
to stabilise the output voltage. Basically,
the oscillator is a two-stage amplifier
with cathode coupling. Since the grid
swings of the two tubes are opposite
and very nearly equal, even harmonics

are practically eliminated. The plate
loads are small, however, so the Ip-Eg
characteristics of each tube are not

linearized and the over-all slope can be
reduced by the application of grid bias
without increasing the distortion appre-
ciably.

The bias, which serves to reduce the
gain, is obtained with a grid leak and
capacitor in the usual way, but in order
to reduce the phase distortion and assist
the symmetry of the two stages, most of
the leak is made common to both grids.
It must be remembered that this arrange-
ment has a long time-constant, and
several scconds are required for it to
charge up when the oscillator is switched
on, so that oscillations do not start as
soon as the tube is warmed up.

With the constants shown, the two
ranges are from 35 to 800 cps., and 700
to 16,000 cps., with the output being
flat withim 1 db. throughout the two
ranges.

By adding other capacitors, it is pos-
sible to increase the range of the oscil-
later so that with four bands, coverage
can be had from 5 to 120,000 cps.

bt
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The circuit diagram of oscillator covering 35 to 16000 c/s.

24

TN

SAPPHIRE-TIP
hadiogram Needles

Ideal for
Automatic Record
Changers

Play up to
10,000 records
without changing.

The
“Coronei”

18/6 eack

“Special
Radiogram”
18/6 each

Prices plus postage and
cheque exchange as
necessary.

A.R.C Sapphires:

* Minimize disc wear and
noise.

* Faithfully
6000 cycles.

* Give high vertical com-
pliance.

AR-C

Australian Record Co. Pty. Ltd.
Savoy House, 29 Bligh Street
Sydney. e BW6953

1.8.

reproduce to

RADIO SCIENCE, October, 1948



EFFECTIVE NOISE REDUCER

Modern  phono  pick-ups, amplifiers
and reproducers have excellent fidelity
throughout the audio range. Unfortun-
ately, hiss, scratch, hum and other back-
ground noises usually accompany the de-
sired sounds to spoil what is otherwise
life-like reproduction.

Two types of noise reducers are now used
in high-fidelity phonograph reproduction
and broadcasting. Each is capable of
causing as much as 20 db. drop in back-
ground noise.

They range {rom complicated I5-tube
circuits for broadcasting to simple 3-tube
affairs which give excellent noise reduc-
tion with good response for home phono-
graph reproduction.  Fig. 1 is the
schematic of the latter model.

The first tube is a 68Q7 voltage ampli-
fier whose diode plates are used to pro-
vide control voltages for the two 6SJ7
electronic gates.  For convenience the
diode plates are shown as independent
rectifiecrs, D1 and D2. The triangular
component of each rectifier is in each
case the 65Q7 cathode.

Operation of the Gates

‘The a.c. component of the 65Q7 plate
current flows through the control filter and
high-frequency control circuit and is rec-
tificd by one of the diode plates (shown
as the rectifying element D1). FUNDA-
MENTALS of desired high frequency
components are filtered out and applied
at varying bias to the control grid of the
first 6SJ7. The filter allows only a nar-
row band of frequencics near 3,000 cycles
to control the high-frequency gate. This
band was selected because it was found
to contain the fundamentals of most of

the high-frequency harmonics whose in-
clusion is desirable for good reproduction.
If higher frequencies were permitted to
operate the gate, the high-frequency
noise itself would be able to open the
gate. This of course would nullify the
action of the circuit.

The parallel-tuned circuit L1-C6 the in-
ductance L2 and the capacitive reactance
of the first 68]7 comprise a low-pass filter.
The varyving grid bias causes a change in
the tube reactance which changes the
upper cut-off frequency. When this fre-
quency is high enough, fundamentals
and harmonics of high-frequency speech
and music are transmitted through the
amplifier.

The other 65J7 is connccted as an in-
ductive-reactance tube.  This reactance—
together with condenser (08 and the cir-
cuit capacitance — forms a high-pass
filter with variable cut off frequency, de-
pending upon the instantancous grid bias.
The bias voltage is derived from D2, the
sccond diode plate of the 65Q7.
filtering, it contains only harmonics of
low-frequency speech or music. Low-
frequency noises such as rumble and hum
do not operate the gate because these
have negligible harmonics.

Scveral refinements are included in this
suppressor. When S1 is opened suppres-
sor action is removed. 82 limits the am-
plifier frequency range for reproduction
of very noisy records. $3 is a ganged
push-button switch, added to demonstrate
the cffectiveness of the suppressor. When
switched to B the circuit becomes a low-
pass filter. High {requency noise along

with high-frequency sound componcnts
are attenuated.

—Courtesy “Radio Craft”
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volts to the accelerating anode; if the
sticking potential of the screen is 4,000
volts, then so far as the screen is concerned,
this is the effective gun voltage, and the
light emitted from it will be on the
basis of a beam encrgy at the screen cor-
responding to 4,000 volts rather than to
10,000 volts actually applied to the gun.

This is an unfortunate situation, for
it renders ineffectual the use of high gun
voltage in order to obtain more light.
It is a particularly unfortunate restric-
tion in the case of projection picture
tubes, where gun (actually screen) poten-
tials of from 20,000 to 60,000 volts are
necessary to produce a sufficiently bright
picture to compensate for the reduction
in intensity produced by the optical en-
larging system.

In the past the sticking potential could
be raised to nearly the above high values
by suitable preparation and thickness of
the phosphor, but the sticking potential
was not stable and tended to decrease
with time. The use of the aluminium
film has changed this, and also produced
several other desirable results.

When aluminium is used to back the
phosphor, it is true that encrgy is ex-
tracted from the beam clectrons as they
pass through it. Hence, for beam poten-
tials below about 10,000 volts, there is
lictle advantage, if any, in aluminizing the
screen, but on the other hand, there is
little need for doing so, since the sticking
potential can be maintained sufficiently
close to the applied gun voltage.

Above 10,000 volts or so, the energy
extracted by the aluminium film is rela-
tively small. At the same time the film
acts as a conductive return path and
essentially climinates the sccondary emis-
sion mechanism otherwise necessary.
Since the film is connected to the gun
supply, the adjacent phosphor is held up
to this potential, and therefore receives
the full impact of the beam.

A film of from 500 to 5,000 A is
sufficient for the purpose. Aluminium
is employed because it is readily vaporised
and deposited as film, has good light-
reflecting characteristics, is fairly per-
meable to clectrons, and does not react
with nor spoil the phosphor.

Optical Advantages

There arc several other equally im-
portant advantages of the aluminized
screen.  The phosphor emits light in all
dircctions into the tube as well as out
through its glass face. The light emitted
into the tube from any part of the screen
is reflected from the glass walls on to
other parts of the screen that may other-
wise be dark. This decreases the overall
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contrast ratio of the reproduced scene
and causes it to lack snap and brilliance.

With the aluminium filin, such light
is directly reflected back out through the
same portion of the screen, thereby not
only increasing the light intensity of
the desired portion of the screen, but also
improving the overall contrast ratio. The
result is a contrasting picture that is
casily seen in a well-lighted room; i.e.,
it is not readily “washed out” by a high
ambient light intensity.

To obtain this reflecting effect, the
aluminium film must have a smooth sur-
face next to the phosphor. Unfortunately,
the surface of the latter is quite rough.
It is therefore necessary to coat the phos-
phor first with an organic film to fill in
all irregularitics, and then the aluminium
is deposited on this smooth surface and
thus forins a specular surface itsclf.

Other Advantages

There are at least two other advantages
of the aluminized screen. Onc is its in-
herent climination of the ion spot. The
atoms of the residual gas tend to adhere
to an clectron, forming a heavy negative-
ion cluster. This cluster, owing 1o its
mass, moves relatively slowly to the screen
and is therefore not appreciably deflected
by the magnetic deflection coils. As a
result, the centre of the screen is con-
stantly bombarded by such clusters and
turns brown. The aluminium f(ilm stops
these slow-moving ions without being
appreciably affected itself, and thus
eliminates the ion spot.

The second advantage is that the pic-
ture is perfectly steady on the screen, and
is not affected by moving the hand or
any other object over the outer face of
the screen. Without the film, the in-
sulating phosphor is sensitive to the
capacity effects of such objects, and in
turn aflects the deflection of the beam.
This effect is possibly of more importance
in the case of a cathode ray oscilloscope,
where a rule may be applied to the tube
face to measure the amplitude of the
wave reproduced on the screen.

Conclusions

The aluminized screen represents an
important advance in the cathode ray
tube art, and is being adopted by many
other companies besides R.C.A., who de-
veloped it.  One important practical
effect is that it makes the projection
tube more efficient, and particularly in
the case of the direct-viewing tube, mini-
mises the need for operating the tele-
vision recciver in a darkened rooma. Thus
it removes one of the objections raised
to the use of television in the avcrage
home.
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TROUBLESHOOTING ===
RECEIVER DISTORTION

This is the first of two articles dealing with the various types

of receiver distortion, its causes and how it may be elimi-

nated.

This information should prove invaluable to the

radio serviceman and assist in developing a systematic

method of distortion trouble shooting.

The prime requisite of a radio receiver
is that it be able to deliver from its
loudspeaker an intelligence which is as
nearly identical to the intelligence which
is super-imposed upon the carrier wave
of the broadcasting station as is possible.
To achicve this, the output voltage fed
to the speaker must be identical in every
respect, other than amplitude, to the
voltage wave comprising the modulation
envelope of the carrier. Any condition
which brings about a deviation from the
original, wave-form will introduce distor-
tion into the intelligence received.

These are essentially three (3) types of
distortion, i.e.:—

(1) Harmonic Distortion—also referred to
as amplitude, or non-linear distortion.

(2) Frequency Distortion, and

(3) Phase Distortion.

Since the ear is very .insensitive to
phase distortion, it is of little importance
in receivers of sound only. Therefore,
in this article we will be concerned only
with the first two.

Harmonic Distortion

This type of distortion is caused by
generation in the receiver of frequencies
not present in the signal. These fre-
quencies arc harmonics of the frequencies
present in the signal, and also frequen-
cies equal to thc sums and differences
of those frequencies. These sums and

difference frequencies are known as in-
termodulation frequencies.

Harmonic distortion is brought about
primarily by improper operating con-
ditions of the tubes, resulting in curva-
ture of the dynamic characteristics, and
will generally be held to a minimum
if the grid bias, plate voltage, and load
impedances are correct, and the signal
voltage is not so strong as to cause over-
loading.

Overloading of any particular stage
occurs when the signal voliage is so high
as to causc the normal range of opera-
tion on the dynamic transfer characteris-
tic of the tube to be exceceded. If the
signal becomes sufficiently strong, the
plate current may cease to flow entirely
during a portion of the cycle.

Frequency Distortion

Frequency distortion is the result of
unequal amplification of the different
frequency components of a signal and
results from the dependance of circuit
impedances upon frequency, causing at-
tenuation of some frequencies and accen-
tuation of others, and is generally held
at a minimum in circuits not containing
transformers or other inductors. There
need not be frequency distortion in re-
actance or transformer coupled stages,
however, if the rcactors or transformers
arc properly designed. Tmpedance mis-
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Fig. 1.—A simplified schematic diagram of a receiver showing recommended check points in the
order in which the tests are made. The tests are made with a signal tracer while a signal is
being fed into the input of the receiver.
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{"NC D-C READING SHOULD SE OBTAINED RERL }

Fig. 2.—If the vacuum tube voltmeter indi-

cates the presence of a voltage drop across

the grid resistor, the grid condenser is prob-
ably leaking.

matches in audio stages are also a source
of frequency distortion. If a signal rich
in harmonics is fed into a stage with
mismatched impedances, some frequencies
will be reinforced and others will be at-
tenuated. The load impedance of an audio
stage should be high for maximum voltage
output, but where current is involved,
distortion will be introduced by any mis-
match of impedance. Consequently, the
load impedance is designed to effect a
compromise between power output and
distortion.

Distortion can originate in any stage of
a receiver, including the speaker itself.
The experienced scrviceman can often
recognise the peculiar kinds of distortion
associated with certain troubles, and can
go directly to the source without the aid
of any instrument other than his ear. In
most cases, however, much valuable time
will be saved by the use of test equip-
ment. In a great many cases it is im-
possible to locate and properly remedy
such troubles without the aid of proper
test equipment. An oscilloscope is a very
desirable instrument to have access to
for such work, although a signal tracer
with a detector probe will often lead the
serviceman to the trouble and require
less time to use than the oscilloscope.
A modulated signal generator is, of
course, 2 MUST. The writer also con-
siders a vacuum tube voltmeter to be
an essential instrument for servicing
modern receivers, and especially so in
shooting distortion troubles. If one does
not have access to either a vacuum tube
voltmeter or an oscilloscope, he will waste
many hours of valuable time at best, and
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Fig. 3.—Taking two successive readings as

shown above, the coupling condenser may be

checked. If there is a considerable difference

between the readings the condenser is prob-
ably faulty.

in many cases probably will not he able
to eflect the proper cures at all.

Harmonic distortion is responsible for
the majority of the distortion troubles
in a receiver, and since tube operating
conditions are the chief cause of this
type of distortion, it is important to be
able to dectermine the exact voltages
which are applied to the various tube
elements. A vacuum tube voltmeter is
absolutely necessary to make these meas-
urements. Many distortion troubles can be
located without any instrument other
than V.T.V.M.

Since distortion can originate in any
part of the receiver, time will be saved
by first localising the distortion to a stage
through the use of a signal tracer (see
Fig. 1). Tor instance, if a signal taken
from the voice coil of a receiver is dis-
torted and the signal appearing on the
control grid terminal of the output stage
is undistorted, then it is logical to as-
sume that the trouble is in the last
stage. If distortion exists at the grid
of the output stage, then the output of
the preceding stage should be checked,
then its input, etc., working back toward
the first stage in this manner until the
distortion is localised. When the offend-
ing stage has been located, it is necessary
to test voltages, etc., in the stage where
the distortion exists rather than to make
haphazard tests throughout the receiver.

The tubes should always be tested first.
A defective tube is often the source of
distortion trouble and although a tube
tester will not point out a defective tube
in 100 per cent. of the cases, it will do
so in the majority of cases. If there is
any rcason to doubt the merits of a
tube, it is better to check it by substi-
tuting a tube known to be good.

Coupling Condensers

No one method can be claimed to be
the universal solution to tracking down
the source of distortion in a radio re-
cciver.  Each case is an individual one
and poses its individual problems. It is
of paramount importance to utilise one’s
knowledge of theory, together with logic
and reasoning, in analyzing distortion
troubles. For instance, onc of the most
common offenders in audio stages is the
leaky coupling condenser, which is con-
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nected between the plate of one stage and
the control grid of the following stage.

In most cases, this condenser is not
“dead-shorted”, but has a high resistance
leak, sometimes of the order of several
megohms. It would be a comparatively
simple matter to apply the test leads of
any voltmeter between the grid end of
the condenser and B—in order to deter-
mine a “dead short”, as the grid poten-
tial would Dbe the same as the plate
potential of the preceding stage and
thercfore a high positive rcading would
be obtained on the meter. Logic points
out, however, that where the leak is
in the order of megohms, there would
be little usc to expect a reading on an
ordinary low resistance voltmeter, as the
I-R drop across the condenser would be
equal to approximately the plate voltage
of the preceding stage the instant that
the meter became part of the circuit.

If a vacuum tube voltmeter is used
(Fig. 2), the presence of any positive
voltage at the grid can be readily de-
termined, as this type of meter does not
draw current from the circuit. It will
not be necessary to disconnect the con-
denser from the circuit. Where a leak
is suspected, the tube, which has its grid
connected to the condenser in question
should be removed from its socket belore
dismissing the possibility of leakage.

Flow of grid current may sometimes
reduce the voltage at the grid to a
minimum, or the bias which is developed
across the cathode resistor may be suf-
ficient to cancel out the positive voltage
which would otherwise be present. It
must also be remembered that if a fixed
bias is being applicd to the grid, that
this bias may be greater than the posi-
tive potential. The bias voltage would
be less negative than normally, if the
coupling condenser is leaking because of
the I-R drop which will consequently
take place across the grid load resistor.
A comparison should be made between
the bias supply voltage and the voltage
at the grid. A leaky coupling condcnser
will be indicated if a considerable dif-
ference exists between the two readings
(see Fig. 3).

Overloading

As previously stated, overloading mav
take place in one or more stages when
the amplitude of the input signal is
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Fig. 4.—A d-c milliameter connected as shown
may be used to check the operation of a
push-pull class A amplifier.
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NEXT STa5E

Fig. 5.—A simplified circuit showing a com-
bined second detector, AVC, first audio
amplifier.
excessive. In some cascs, the signal may
swing the grid-voltage beyond the plate-
current saturation point. The grid may
swing positive and draw current, or the
grid voltage may swing past the plate
current cut-off point. An oscilloscope
is an ideal instrument for detecting such
conditions. A sinusoidal voltage from the
signal generator may be fed into the input
of a circuit and a comparison between
the input and output wave-forms will
detect the presence of overloading. If
the serviceman does not have access (v
an oscilloscope, therc are other methods

of approaching the problem.

We know that the grid of a class A
amplifier should never become positively
charged. A positive potential can be
readily detected with the V.T.V.M. and
indicates overloading (see Tig. 3). It
should be remembered that the grids of
a class B ou'put stage may normally
swing positive during the cycle of opera-
tion.

A D.C. milliammeter can also be used.
We know that the average plate current
flow should reraain constant in a push-
pull class A amplificr. Therefore, the
rcading on a D.C. milliammeter placed
in the common B -+ lead to such a stage
{Fig. 4) should remain the same and
overloading will be indicated by any
fluctuation of the meter reading.

A V.I.W.M. connected to the plate
will also detect any current fluctuation,
since any change in current flow will pro-
duce a corresponding change in plate
voltage, although the voltage change may
be very slight if the voltage regulation
is good. In a stage containing only a
single tube, overloading will not neces-
surily cause any change in the average
plate current, because both the negative
and positive halves of the cycles are
affected. An upward fluctuation of Class
A amplifier plate current will indicate
excessive negative bias, whereas a down-
ward fluctuation of plate current will
indicate insufficient negative bias. Grid
current flow in a class A amplifier will
indicate cither excessive signal voltage or
insufficient negative bias, or a combina-
tion of both.

AV.C.

Improper A.V.C. action may be the
cause of incorrect operation of the R-F
or I-F stages.

The great majority of present-day re-
ceivers utilize the diede detector A.V.C.
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Fig. 6.—As explained in the text, the inser-
tion of R1 will often eliminate parasitic
oscillation.
system. A trouble often encountered in
this circuit is that of too strong an AV.C.
action. Such a condition will not only
reduce the sensitivity of the receiver,
but serious distortion may result, especi-
ally if the A.V.C. voltage becomes strong
enough to bias one or more tubes beyond
their cut-off. If one or more R-F stages
should have its grid driven negative to
the extent that plate current flow ceases
entirely during the negative half of the
applied signal, the tube will tend to act
as a grid bias detector, and a form of
distortion known as cross modulation re-
sults. Two stations will appear to come

in together.

Such a condition is not always the fault
of the A.V.C. action, however. The D.C.
bias supplied to the tube may be too
great or the fault may lie in the tube
itself. The cut-off point of remote cut-
off, or variable Mu. tubes, which are
used in A.V.C. controlled stages, tends
‘to approach zero grid bias as these tubes
age. New tubes should be substituted
before concluding that some other trouble
exists.

In a receiver operating normally, the
AV.C. voltage developed may run as
high as 40 volts, depending upon the
amplitude of the signal and the number
of tubes under control. Generally, the
fewer the number of tubes controlled,
the greater will be the A.V.C. voltage
developed for a given signal strength. If
it becomes apparent that the A.V.C. volt-
age is too great, the A.V.C. diode tube
should first be checked by substituting
a tube known to be good.

A gassy diode will cause excessive
A.V.C. voltage to be developed. This
diode is often incorporated in the same
cnvelope as the Ist A-F amplifier triode,
such as in the 6SQ7, 7C6, etc. The
AV.C. and, or the dctector diode may
also be incorporated in a separate en-
velope such as the 6H6 or 7A6. If the
tube is not faulty the diode load resistor
has probably increased in value. If this
load resistor becomes lower in value,
the A.V.C. action will not be great
enough; that is, the voltage developed
will not be sufficient, and a strong signal
may overdrive one or more of the stages
under control. The absence of A.V.C.
voltage is usually accompanied by fading
as well as poor tone quality.

In many cases, the volume control
potentiometer itself serves as the A.V.C.
load resistor as well as the audio load
resistor, as shown in Fig. 5. It is im-
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portant that the potentiometer be of
the correct value, not only to assure the
correct A.V.C. voltage being applied to
the stages under control, but also in order
to preserve the time constant. If the
value of the load resistor or any of the
associated filter condensers or resistors in
the AV.C. line should change in value,
or if they are replaced with the wrong
values, the time constant will be upset.

The effective time constant, in seconds,
in an R-C circuit is equal to the product
of the resistance in megohms and the
capacity in micro-farads. The optimum
value of time constant is a compromise

value which is sufficiently great to pro--

vide adequate filtering and yet small
enough to prevent too long a time lag
from being introduced, which, in turn,
would prevent the A.V.C. action from
keeping pace with rapid fading and tun-
ing operations.

Effect of Time Constant

Generally, the time constant of an
AV.C. circuit should not exceed 0.1 of
a second. Many receivers are so designed
as not to allow an excess of about 0.06
of a second. Should the time constant
be too great, it will become difficult to
tune in stations accurately to the point
of rcsonance and the signal will be re-
ceived with a plopping sound.

On the other hand, if the value of
time constant is too small, the gain of
the stages under control may become
a function of the modulation, due to
insufficient filtering action. This con-
dition will result in distortion due to the
audio frequency modulating the R-F sig-
nal, and may also result in howling, due
to feed-back.

A leaky by-pass condenser in the A.V.C.
line will reduce the A.V.C. voltage and
also lower the time constant. The slightest
leakage in one of the by-pass condensers
will seriously affect thc voltage because
of the high values of resistors used in
these circuits. An absence of A.V.C.
action will usually be indicated by blast-
ing as the receiver is tuned and the
output will usually be accompanied by
excessive static-like noise.

If the small R-F filtering condenser
across the audio load resistor (Cl in Fig.
5) should become open, or be too low
in value, a high-pitched whistle or howl
will be introduced into the output. The
value of this condenser is in the order
of micro-microfarads. On the other hand,
if the value of this condenser is too large,

R,
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Fig. 7.—Resistor R1 will often improve a
receiver’s quality.

the high frequency response will be
affected and a loss of volume will result.

Small filter capacitors are often (C2,
Fig. 5) connected between the plates of
one or more of the audio stages and the
ground. The same symptoms generally
apply to corresponding defects associated
with these condensers, as with the de-
tector R-F filtering condenser.

Howling will sometimes originate in a
push-pull stage, due to parasitic oscil-
lations. This can usually be remedied
by inserting a resistor of from 25,000 to
50,000 ohms in the common grid return
lead (R1 in Fig. 6). The filter com-
ponents, especially the plate by-pass con-
densers, should be checked first, however.
Inherent frequency discrimination in
interstage audio transformers used may
introduce frequency distortion. A more
linear frequency response may often be
obtained by connccting a resistor across
the secondary winding of the trans-
former, as shown in Fig. 7. Some recciver
manufacturers incorporate this resistor in
their receivers. The optimum value of
this resistor is that which will give im-
proved frequency response without seri-
ously reducing the amplification. This
value will usually lie between 100,000
and 500,000 ohms. The lower the value,
the better the tone quality and the lower
the amplification.

If the output transformer has been re-
placed, it is well to make certain that it
is the correct replacement, as a mismatch
to either the output tube or the voice
coil, or both, may result in serious dis-
tortion, and possibly loss of volume.

An R-C filtering network is often con-
nected across the primary winding of the
output transformer that is used in con-
junction with a beam power pentode.
This filter network is for the purpose of
giving the plate load the effect of a pure
resistance, and the values of the resistors
and condensers are therefore very critical.
If any component of this network becomes
defective, or is of the wrong value, seri-
ous distortion will result. If there is
any doubt about any of these, they should
be replaced.

A by-pass condenser is not generally
needed across the cathode biasing re-
sistor in push-pull stages and usually one
is not used. Current fluctuations, how-
ever, due to mismatched tubes and un-
cancelled odd harmonics, can usually be
materially reduced by the installation of
a by-pass condenser, as shown:in Fig. 6
(C1). The optimum value of this con-
denser may be determined by the fol-
lowing formula:—

1.6
R-C = —-
F
Where R is the value of the cathode resistor
in ohms,
C is the desired Capacitance in

Farads, and
F is the lowest audio freguency (in
cycles per second) to be by-passed.
(To be continued.)
Reprinted courtesy “Radio Maintenance”
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HARRY N. EDWARDES, B.Sc., B.E.

The last link in the chain of any U.H.F. system is the receiver.
Whether this system be a communication link employing
A.M., F.M., video modulation, or ¢ pulsed radar, the same

basic requirements exist for the receiver.

The receiver performs the function of
extracting the intelligence from the elec-
tro-magnetic carrier-wave. It contains a
means for amplifying the small U.H.F.
signals to a suitable level, and detecting
the modulation.

Further amplification of the modulation
is invariably employed before feeding
the signals to an indicating device. This
latter may consist of a meter, loudspeaker
or cathode ray tube.

A complete receiving system comprises
an aerial, transmission line, receiver and
indicator. In radar applications invari-
ably a common aerial is used for both
transmitting and receiving, a duplexing
system  being employed. Where a
separate receiving aerial is used, however,
the requirements of the acrial and feeder
are simpler. For example, the maximum
power handling capacity is insignificant,
which means that flexible cable feeders
are satisfactory if losses are not import-
ant. The size of the aerial is governed
cithér by the space available or by the
maximum directivity which can be
tolerated.

Although the particular design of any

i
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Fig. 2.—A co-axial line tuned lighthouse
triode amplifier.
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Block diagram of v
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Most UHF receiv-
ers follow this
basic layout.
Radio frequency
amplifiers are not
practicable above
1000 Mc. Auto-
matic frequency
control is often P

employed. '

LF.
LOCAL
osc.

VIDEO

recciver depends upon the wave-length
employed and the application, U.H.F.
receivers generally follow the same basic
lines. The supcrheterodyne principle is
usually employed.

In order to provide the basis for dis-
cussion of the various components, the
block diagram of a receiver is given in
Fig. 1. This is identical with the lay-
out of a superheterodyne broadcast or
short-wave receiver. It is in the manner
of performing the various functions that
the U.H.F. receiver differs from the lower
frequency sets.

Receiver Properties .

The main properties of any receiver
are expressed by its sensitivity, selectivity
and fidelity. These are defined as follows:—

PART 8.
U.H.F. RECEIVERS

Sensitivity: This represents the ability
of the receiver to respond to small radio
frequency voltages and is denoted quan-
titatively by that voltage which must be
induced in the aerial to develop a stan-
dard output from the audio or video
amplified (usually 50 milliwatts).

Selectivity: This enables the receiver
to distinguish between signals to differing

frequencies. It is expressed in the form
of a response curve formed by plotting
signal strength against carrier frequency.
The width of the response curve between
points 3 db down from maximum sen-
sitivity is called the band-width. (It is
measured in cycles per second.)

Fidelity: Is a mecasure of the ability
of the receiver to reproduce the different
modulation frequencies. This is familiar
in audio amplifier techniques and is ex-
pressed as a curve of relative output
audio (or video) frequency for a fixed
input. Transient response is important
in reccivers handling short pulses or very
rapid fluctuations, such as radar and
television receivers.

Sensitivity

The sensitivity required of any receiver
depends upon the distance between trans-
mitter and recciver, the transmitter power

output; aerial sizes and feeder losses. For

some applications the sensitivity may be
carried to the limit for the sake of maxi-
mum operating range. On the other
hand, propagation considerations may
limit the range to a short distance, so
that economy would demand a receiver
of less than optimum sensitivity.

The sensitivity depends upon the
amount of radio frequency and audio or
video frequency amplification employed.
A limit is set to the audio or video gain
by hum or feed-back, and in addition
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Fig. 8.—
Diagram of a duplexing system for common
aerial working in a pulsed radar system.
This may be applied to two wire, co-axial
or wave guide feeder systems.

ments the band-width may be from 0.5
to 5 Mc/s.

The product of amplification and band-
width is constant for any given valve
and stage coupling device. The theo-
retical limit of this product has been
shown to be Gn

11C
‘Where Gn = the mutual conductance of
the valve, and
C = the capacitance across the

anode circuit of the valve.
The overall band-width for “m”-tuned

stages is
| (2L-1)

times the band-width for one stage. Thus
for eight stages (which are necessary to
attain about 120 db gain), an overall
band-width of 3 Mc/s will be the result
of each stage, which has a band-width of
10 Mc/s.

The inter-stage coupling networks may
be either single-tuned or double-tuned,
the former being simpler from the manu-
facturing viewpoint. For high stage gains
double-tuned networks are necessary. To
maintain band-width in high gain ampli-
fiers, stagger tuning is sometimes em-
ployed, although alignment of stagger-
tuned amplifiers is complicated.

For optimum performance the mutual

conductance of the valves employed
should be high, and the tuning
capacitance should be small. Inductance

tuning by metal slugs is used and wiring
capacitances are kept to a minimum.
The tube capacitances should be small.
Special miniature resistors and condensers
have been developed for use in LF. ampli-
fiers.  Coils are wusually wound on
trolitul formers.

Valves suitable for LF. amplifiers at

U.H.F. are the American 6AC7 and
6AKb5, and the English EF50.

Fig. 7 illustrates a typical I.F. amplifier
using 6AK5 valves.

If more than one band-width is re-
quired of a receiver, it is usual to pro-
vide a single band-pass filter, which may
be inserted in series to reduce the band-
width.

Gain Control

The gain of an LF. amplifier may be
varied by means of the grid bias on
variable mu. valves or by variation of
screen voltage. The former method re-
quires a smaller control voltage.

Automatic gain control is frequently
employed. This is effected by a diode
which rectifies the carrier' and controls
the bias on one or more stages. A D.C.
amplifier is sometimes employed to ren-
der the control more sensitive.

(Continued on page 46.)

- Fig. 9.—25 em. T-R switch and crystal mixer coupled to a co-axial transmission line.
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A.R.R.L.—AND THE AMATEUR

The internationally known amateur organisation—the Ame-

rican Radio Relay League has, and is still playing a leading

part in electronics, research into the U.H.F. spectrum and

general radio communications.

Through all the 34 years since it was
formed in May, 1914, the A.R.R.L.—as
the league is known to all its members—
has been the organised body of amateur
radio in America and abroad. In addi-
tion to being «ts guardian against attack
by foreign government or commercial in-
terests, it is undoubtedly the leader in
the technical progress of the world’s most
fascinating hobby. One often wonders
in reflecting over the past quarter of a
century where amateur radio would be to-
day were it not for the good work done
by a few who administer the league from
West Hartford, Connecticut.

Since inception, the A.R.R.L. has con-
sistently and rigidly adhered to its policy
“of, by and for amateur radio.” It is the
amateurs own association, owned and con-
trolled by its members. From top to bot-
tom it is an amateur organisation; its

members, its directors, its officers and the ~

staff at H.Q. all hold amateur radio “tic-
kets.” As a result, it is unique among
societies.

Founded in 1914

Founded back in 1914 by a group of
amateurs headed by the late Hiram
Percy Maxim—whose call sign WIAW is
now used by the league’s own station as
a tribute to this wise old man who held
No. 1 post from 1914 until his death in
1936—it is and always has been a non-
commercial organisation. It is neither
sponsored nor owned in any part by a
commercial radio firm or publishing
house. It is owned solely by the mem-
bers, who join this great organisation.
These members elect 15 directors on a
regional basis for two-year terms of office
and the directors lay down the policies
of the league, determine its attitude to-
wards proposed radio legislation and hire
the paid secretary, treasurer and com-
munications manager. These men give
their full time to amateur radio.

The directors themselves receive no
salary, nor do the presidént or vice-
president. In fact to ensure that the
league shall always be an amateur organi-
sation, without commercial taint, its con-
stitution specifies that no one engaged in
the sale, rental or manufacture of radio
apparatus or literature can be a director.
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The A.R.R.L. today is recognised as the
official spokesman for amateurs and ama-
teur radio in the United States and
Canada. Unofficially it is the world
spokesman. Its recommendations usually
form the basis for amateur regulations
promulgated by the American Govern-
ments. Prior to any change being made
in regulations the league is always con-
sulted by the Federal Communications
Commission, a similar body to the wireless
section of the Post Master General’s De-
partment in Australia. The president of
the league, Mr. George W. Bailey, W2KH,
is president of the world amateur radio
body—the International Amateur Radio
Union.*

By
ROTH JONES
VK3BG

PR

There are many thousands of radio
stations of various classes now on the air,
and more are constantly being added in
practically every country of the world.
Even Tibet and Pitcairn, two of the really
rare countries now have two instead of
the pre-war one! The competition for
space on the air among the various ser-
vices is intense. This competition—the
necessity for every class of station to
demonstrate that it is operated in the
maximum of public interest, convenience
and necessity—forces amateur radio,
through the A.R.R.L., to maintain a
united front in order to preserve its
rights. It is for this reason alone every
amateur radio body throughout the world
should be loyal to the A.R.R.L. due to
its strength and respect in Anferica and
Abroad.

Such unity is necessary at all times, but
it becomes of overwhelming importance
under conditions such as are existing to-
day. Amateur radio represents probably
the only way private individuals can com-
municate with each other beyond the

* See K2UN’s Challenge to the World—
“Radio Science,” August, 1948.

range of their senses without using facili-
ties controlled by some corporate or gov-
ernment interest. Such a power repre-
sents a tremendous responsibility on' the
part of the individual. In time of war
it invites severe restriction. Only because
ot strong organisation and loyal support
of most amateurs to the A.R.R.L. has this
great hobby maintained integrity of such
a high order that it has not been success-
fully challenged.

A further attempt by large overseas
commercial interests failed miserably dur-
ing the recent telecommunications con-
ference at Atlantic City (U.S.A.). Many
oversea Governments tried their best to
get larger channels for their short wave
stations to broadcast propaganda, but it
was of no avail.

Active Group

During the war when all licences were
cancelled the AR.R.L. did not go to
sleep and wait for it to finish. Instead,
among other things—

% It inaugurated the A.R.R.L. Neutrality
Code, which was largely instrumental
in avoiding a shut-down in the
Autumon, 1939, through official desire
to avoid endangering neutrality.

% It undertook an expanded internal
policing programme to guard against
illegal operation wunder cover of
pseudo-amateur status, thus avoiding
severe restrictive regulation through
fear of espiomage carried on under
cover of amateur operation.

* It offered the services of amateur radio
as a body to the various government
agencies.

% Its representatives conferred with fed-
eral officials during the May-June, 1940,
crisis (outbreak of total war) to ar-
range minimum regulatory restrictions
during the new ‘“non-belligerent”
phases of U.S. war participation.

% It secured exception for the 1940 and
1941 ARR.L. field days under the
portable ban ordered in June, 1940.

% It secured exception for ultra-high fre-
quency mobile operation under the
portable ban.

(Continued on page 46.)
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A pcge of radio servicing hints and notes of prac-

tical value to the radio serviceman and technician.

Blue Glow in Valves

Modern valves sometimes have blue
glow tendencies, and it is not always
realised that this phenomenon can occur
in two different ways. One of these is
detrimental to the performance of the
set, whilst the other is not.

The kind of blue glow which does not
matter at all is that which -appears on
the inside of the glass bulb. This is
actually caused by electron bombard-
ment, and it can vary considerably in
intensity when strong or weak signals
are being reccived.

The second kind of blue glow is similar
to that seen in the old type soft detector
valve, and its presence is simply due
to the fact that there is too much gas
in the bulb, The blue glow, due to
softness, always appears in the neighbour-
hood of the electrodes and not on the
inner surface of the bulb.

This is quite definitely a bad thing
in the modern set—in which a soft valve
can find no place. It leads to distortion
as well as variations in performance, and
any valve which suffers from this fault
should be regarded as a certain candidate
for the dustbin.

If you are not quite sure after a visual
inspection whether the harmful or harm-
less blue glow is occurring, you can make
certain with a magnet. Hold it closc to the
outside of the bulb and move it slowly.
The harmless blue glow caused by the
electron bombardment will be found to
change position as the magnet is moved,
whilst the undesirable blue glow due to
the softness will remain completely un-
affected as the magnet travels about.

Soldering Aluminium

It is possible to solder direct to an
aluminium base if the surface can be
kept clean to prevent re-formation of
-oxides.

One method of accomplishing this is
as follows:—

Float a pool of fluxless solder on the
surface to be soldered and move the tip
of the iron back and forth in the pool,
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at the samc time applying firm pressure.
The vigorous scraping motion loosens
the aluminium oxide and this floats to
the top of the solder.

The surrounding solder readily adheres
to the pure aluminium surface since
now the air is excluded, thus preventing
oxidation. This method will also work
with other metals that form the trouble-
some oxides, provided these oxides can
be scraped off.

Home Made Radio Cement

A good grade of radio cement can be
easily made at a small cost from acetone
and celluloid. Experimenters and ser-
vicemen will find a cement of this kind
extremely handy for cementing speaker
cones, insulating bases, repairing valve
bases, etc.

RADIO SERVICEMEN!!

Contributions, preferably of a
practical nature, will be accept-
ed for this page. Payment will
be made for all items published.

A small amount of acetone obtainable
from any chemist should be placed in
a suitable bottle, preferably onec with a
brush attached to the cork—a discarded
finger nail polish will serve admirably.
The celluloid strips are then dropped
into the acetone where they slowly dis-
solve to form the cement.

If the cement becomes too thick, simply
add more acetone—if too thin, add more
celluloid.

Aligning Hint

Frequently when aligning a receiver
with two or more if. stages, it will be
found that the set will break into oscil-
lation as the stages are brought into
resonance. This problem may be elimin-
ated by applying degeneration to each
stage in the following manner.

Disconnect the cathode by-pass con-

densers of the if. stages and remove the
grid returns for these stages from the
AV.C. line or ground and connect them
to the cathodes, leaving the condensers
disconnected. This reduces the sensitivity
enough to check oscillation. Upon com-
pleting the alignment, replace the ori-
ginal connections and the sensitivity of
the set will return to normal.

Transformer Repairs

If one-half of the sccondary of a
vibrator transformer opens, the output
voltage usuvally drops to a value too low
for satisfactory operation. An emergency
repair can often be efiected by parallel-
ling the plates of the rectifier valve, thus
reducing the internal resistance. Connect
the open side of the buffer condenser to
earth. Additional filter capacity may be
used to increase the filtering and add a
few volts to the output.

Protecting Drawings

When constructing a piece of apparatus
from a schematic drawing which is to be
kept, cover the diagram with a sheet of
tracing paper tacked to your work-
bench or held on a clip board.

In this way, connections may bé crossed
off the tracing paper, as they are wired,
and the drawing will remain clean. This
is especially helpful when building
several copies of the same circuit, as the
paper can be changed easily and always
checked against the original schematic.

BUILD YOUR OWN F-M
TUNER!!

As regular F-M transmissions will
soon become a part of our broadcast-
ing system, NOW is the time to build
up a suitable unit to tune into this
new band.

Full constructional details for s
modern 6 valve F-M tuner unit de-
signed to cover the 88-108 Mc. band
were given in the August, 1948 issue
of RADIO SCIENCE.

Obtain your copy by writing direct
to the Subscription Department, Box
5047, G.P.O. Sydney, and enclosing 1/-
in postal note or stamps.
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By ). F. FOX

4YZ CELEBRATES TENTH ANNIVERSARY

On Monday, August 2, the southernmost
radio station in the world 4YZ Invercargill,
celebrated its 10th anniversary with a
special four hour programme. Actually, the
programme was to celebrate the anniversary
of the transmitter at Dacre.

The story of 4YZ dates back to September .

5, 1937, when the New Zealand Government
purchased the former 4ZP for the sum of
£1500. The National Broadcasting Service
continued to operate as 4ZP, “The Voice of
Southland” until November 1, when the ecall
sign was changed to 4YZ. Tests were then
carried out for a suitable transmitter site
for the new station. Dacre, 15 miles north
of Invercargill, on the Main North Road
was approved, and the buildings to house
the transmitter and staff began in Novem-
ber of that year.

A modern 5000 wait transmitter was sup-
plied and installed by Amalgamated Wire-
less (Australasia) Ltd. The two 3825 feet
steel towers support the folded top half
wave antenna, the principal radiation com-
ing from the vertical lead. Ten miles of
coupled wire was buried for the earth
system. The aerial and earthing systems
were specially designed to reduce fading and
increase the reception area of the station.

An emergency studio is located at Dacre,
and is used when a breakdown occurs at
the main studio, or if the two landlines to
Invercargill fail. The former hall owned
by the United Friendly Societies in Tay
Street was purchased and converted into
the studios and cffices.

Heard in the United States

Station 4YZ is heard over a wide area,
and reception reports have been received
from New Zealand, Australia and the United
States of America. The most distant report
came from Walnutport, 60 miles north of
Philadelphia, the writer stating that 4YZ
was the second strongest signal from the
South Pacific area, the best being 4YA and
the third, 1YA.

The staff in 1937, consisted of Mr. J. F.
Skedden, station manager, two announcers
and two technicians—today, the staff num-
bers over 20. The programme department
has built up the library of recordings from
a few thousand to over 22,000.

Anniversary Programme

The anniversary programme covered the
history of the station and programmes. Ex-
tracts from popular serials which have been
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broadcast over 4YZ during the past 11 years
were recalled, including the first episode of
“Dad and Dave.” One of the highlights
of the evening was the station staff’s ver-
sion of this serial as it would be broadcast
in 1998.

QOutstanding sporting events broadcast by
the station were also covered, including rac-
ing, trotting and the history of the Ran-
furly Shield. The development of the child-
ren’s session and religious broadcasts, the
rise in popularity of “Listener’s Own,” the
housewives’ session and the local talent pro-
grammes were featured.

The programme opened with a message
from the Minister in charge of Broadcast-
ing, Mr. Jones, and a message from the
Director of Broadcasting, Professor J. Shel-
ley. Further greetings were broadcast from
the Mayor, Mr. A. Wachner, two former
station managers, Mr. J. F. Skedden (now
of 3YA), and Mr. H. C. Trim (now of 1YA).
The present manager, Mr. H. A. S. Rollin-
son also spoke.

- D

New Zecaland readers are in-
vited to contribute any items con-
cerning radio, broadcasting, DX-
ing and amateur radio activities
for inclusion in this section. All
Tetters shauld be ferwarded direct
to: Mr. J. F. FOX, 41 Bird Street,
St. Kilda, Dunedin, S.2. N.Z,

j . ——

Royal Tour—Radio Controlled
Cars

‘““Several cars conveying the Royal party
during next year’s tour of New Zealand will
be equipped with two-way radio for inter-
communication,” said the Postmaster-General,
Mr. Hackett, recently. *“This two-way radio
contact will facilitate the movement of the
Royal convoy, and it will enable not only
closer co-ordination of movement but also
give added safety. Post Office engineers have
planned the equipment to be used. It is of
standard type, identical with that installed
in the cars of the traffic ins‘.pectors of the
Transport Department.

Radio Science was informed by the Post
and Telegraph Department that the arrange-
ments are still in their preliminary stage
and the technical details cannot be published
yet.

The equipment used in the patrol cars of
the Government Transport Department are
ex-American aircraft ARC5 transmitters-
receivers. These sets have an output power
of 15 watts and the patrol cars transmit on
3280 kilocyeles.

TRANS-TASMAN
DIARY

Milford Track Communications

A comprehensive plan to improve telecom-
munication facilities in the Milford Sound-
Eglinton Valley-Lake Te Anau area is an.
nounced by the Postmaster-General (Mr,
Hackett). The plan provides for the instal-
lation of a radio link giving radio-telephone
toll communication between Milford Sound
and Te Anau. This will be done by instal-
ling modern radio-telephone equipment.

A high-grade metallic telephone toll circuit
is in course of erection between Te Anau
and Lumsden. In addition, a single-channel
carrier telephone outlet will be provided dir-
ectly from Te Anau to Invercargill. A radio-
telephone link between Glade House and Te
Anau has already been installed by the Post
Office for the Tourist Department.

The new scheme, when completed will, in
conjunction with the Tourist Department’s
Glade House radio link and the existing tele-
phone lines in parts of the area, bring all
main points through which tourist parties
move into communication with each other.
At points where a direct toll telephone out-
let will not be provided, arrangements have
been made to pass messages and telegrams.

Frequency Modulation

When interviewed recently by Radio Science,
the Minister in Charge of Broadcasting, the
Hon. F. Jones, stated that there was no pos-
sibility of frequency modulation being intro-
duced into New Zealand.

The subject has been discussed between
the broadecasting officials and the Minister,
and it was decided that the ecircumstances
did not justify frequency modulation broad-
casting.

Radio Aids for Aircraft

Radio aids for aircraft are now in opera-
tion on the main trunk air route between
Auckland and Dunedin. The provision of the
radio aids enables pilots to fly blind without
a glimpse of land, and will be helpful in
maintaining the air services during bad
weather.

Radio ranges transmit a beam which forms
a lane of sound 10 miles wide. The pilot
hears a steady note which changes to a
warning morse signal should he fly off his
course.

At Whenuapai, New Zealand’s overseas
airport, four transmitters are incorporated in
the radio range which was installed during
the war. The sound tracks from Whenuapai
extend to Waipapakauri in the north and to
Rukuhia and New Plymouth in the south.
Another track reaches far into the Tasman
and is of benefit to overseas aircraft. Apart
from this, radio ranges are installed at New
Plymouth, Porirua and Harewood, and fan
markers at Mangere and Christchurch, with
homing beacons located at Rukuhai, Wanga-
nui, Palmerston North, Qhakea, Paraparaumu
and Kaikoura.

National Airways Corporation air liners
using the main trunk route are equipped
with the radio aids, while the installation of
the equipment at the flying control centres
is proceeding satisfactory.
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DX AUSTRALIAN STATIONS

In addition to the many overseas signals now being
heard on the normal broadcast or medium-wave bands,
stations operating from within the Commonwealth also

provide interesting DX for many enthusiasts.

The two-hour time difference between our
East and West coast gives the listeners a
splendid opportunity to log signals from
these stations. West Australian stations, for
example, are on the air long after most of
the Eastern stations close their night trans-
missions, whilst signals from Eastern sta-
tions may be heard in the West before local
stations begin their morning programmes.
In fact, with such a small number of sta-
tions in operation in W.A., listeners in that
State are generally able to tune the East-
ern State programmes without interference
at practically any time of the night.

Transmitting the A.B.C. Interstate (or
light) programme, 6WF Perth, 690 ke. is
audible after 4KQ Brisbane (having moved
from 650ke. Sept. 1st, of course) concludes
its evening programme. 6WF can usually
be heard until 2.00 a.m., when it closes down
with regional relay stations 6WA Wagin,
560ke. (the best signal from W.A. here from
after 3GI closes at midnight), 6GF Kalgoor-
lie, 720ke. and the comparatively new 6GN
Geraldton, 820ke. 6WN Perth, 800kec. carry-
ing the A.B.C. main national programme,
leaves the air nightly at 1 a.m., and is also
heard at fair level at most locations in the
Eastern States.

W.A. Commercial stations heard after mid-
night include 6PR Perth, 880ke. in relay to
the 2kw. 6TZ Dardenup, 1340kc. and the
new 6CI Collie, 1430ke. 6IX Perth, 1240ke.,
with 6WB Katanning, 1070ke. and 6MD Mer-
redin, 1100ke. with the same programme.
6PM, also with studios in Perth, is another
heard fairly well, 1130ke. in relay generally
with another 2kw. transmitter, 6AM Nor-
tham on 980ke. Relay stations frequently
close down a little earlier than the Perth
stations, allowing one to hear the latter

without any chance of confusion with relay
units. 6KG Kalgoorlie, 1210kc. and Gerald-
ton 1370kc. are others to listen for.

Only two Australian Stations remain on
the air all night—2UW, 1110ke. Sydney,
with its 24-hour a day service (which, inci-
dentally brings its 750 watt transmitter
operating from the tower in the City into
service from around midnight to 6.30 a.m.,
replacing the 1kw unit some 8 miles away
at Homebush Bay), and 3AK Melbourne, 200
watts, 1500kc. which begins service at 11.30
p.m. week nights, earlier Sunday, closing
down at 7 a.m. week days, 4 a.m. Sundays.

Stations operating from distant centres
on the same channel as a transmitter
located not far from one’s listening post
seldom fails to attract interest, due to the
difficulty wusually experienced before finally
compiling a reception report. 4CA Cairns,
sharing 1010ke. with 4MB Maryborough and
7EX Launceston is no exception to this and
so the few who possess verifications from
4CA wusually speak with pride of its addition
to their collection. Just prior to sunset is
often a good time to listen for stations on
shared channels. At our listening post, for
example, 2MW-—1470ke. Murwillumbah,
reaches us at fine level around 5.30 p.m.,
while 3CV Maryborough prevents good re-
ception from this one from about 6 o‘clock.
Late at night is also good on occasions, as
one station may close leaving the channel
clear for a station still remaining on the
air.

By
ROY HALLETT

LATEST AMERICAN STATION NEWS

Although at the time of ‘writing we have
had no experience of what this season may
offer as far as signals from North America
and Europe are concerned, we expect some
interesting reception during the month of
October. Despite the increased radio inter-
ference from static, ete., during our summer
months, signals from North America around
midnight, and those from Europe around
sunset, are very often received at most loca-
tions at good strength.

It should be remembered four time zones
are in operation in TU.S.A. and should a
report be sent in which Pacific time has
been shown to a station in say, the Mountain
time zone then confusion may result, and
an otherwise correct report refused verifica-
tion. As an example, 11 p.m. AEST corres-
ponds to—5 a.m. Pacific standard time, 6 a.m.
Mountain time, 7 a.m. Central, and 8 a.m.
Eastern S.T. Generally, ‘“Midnight Ameri-
cans” heard here are in the three former
zones.

As previously mentioned, particular care
should be taken to identify correctly a par-
ticular station, since shared channels are
very frequent in the U.S.A. Also, in some
cases, stations cperate on a basis not as yet
in use here, being permitted to operate only
during limited periods, while other stations
on the same channel have similar permits
for alternate periods. On 820ke., for ex-
ample, at certain times WFAA Dhallas, Texas,
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B0kw. leaves the air and WBAP Fort Worth,
also in Texas and with 50kw takes the air.

This particular chanegover has been heard
taking place but without hearing the an-
nouncements it would have been impossible
to realise we were not listening to the same
station during the entire period, there being
no apparent break in continuity.

Try for some of these, around 11 p.m. and

midnight—

CBK Watroux, Sask. Canada (M) 540ke.

Kl:gC San Francisco, Calif. U.S.A. 610kc.

).

KFI Los Angeles, Calif. 640ke. (P).

KPO San Francisco, Calif. 680ke. (P) and
watch out for KABC San Antonio, Texas
(C), on this same channel.

KIRO Seattle, Wash. 710ke. (P).

XEX Mexico City, Mexico, 730ke. (C).

KECA Los Angeles, Calif. 790ke. (P).

XELO Ciudad, Juarez, Mexico, 800ke. (C).
English language programmes often.

XEMO Tijuana, Mexico, 860kec. (P).

KHJ Los Angeles, Calif. 930 ke. (P).

KFWB Los Angeles, 980kec.

KNX Los Angeles, 1070kec. One of the
stronger generally.

KSL 8alt Lake City, Utah 1160ke. (M).

Signals from this area should also be good

at night on frequencies between 1500 and 1600
ke. and also from as early as 7 p.m., as at
present these signals are not cut off by any
local transmitters.

ROADCAST BAND

READERS’ REPORTS

Following our recent reference to recep-
tion of privately operated two-way radio
communications service, Mr. Dave Harding,
Lakemba, has logged Wellington (N.Z.) Police
radio, on approximately 1700kc., sending the
usual calls to police cars in the area, etc.
This one suffers from interference from
VKG Sydney, when that station is in opera-

tion.
¥ 4 ¥

Some interesting information has been for-
warded from Mr. B. Sanyal, Indian Govern-
ment Welfare Officer in Sydney, in reply to
a request for certain information dealing
with radio in his country. After hearing
Dacca’s 1167ke. station operating from what
is now Pakistan territory, we believed seve-
ral other stations familiar to local DXers
may also be operating from Pakistan terri-
tory, and this has now been confirmed by our
friend, Mr. Sanyal. Lahore and Pashawar,
he advises are also now in Pakistan terri-
tory. Stations in both these Cities, operat-
ing on 886 and 62%kec. respectively, are being
heard fairly well at present.

Qur sincere thanks to Mr. Sanyal for the
prompt and thorough attention to our re-
quest, and also for his offer of additional
information.

i g e

Mr. Art Cushen is hearing quite a batch
of good signals from India, Pakistan and
other Asiatic countries at present at his
listening post in Invercargill, South Island,
N.Z. “Radio Pakistan”, 1167ke. is quite
fair level with its 1.30 a.m. (AEST) news,
while All India Radio stations run a bulletin
at the same time, which this DXer hears on
1333ke. from the station at Jullunder-—one
of the lower power units, reported earlier in
this section, with only 250 watts. On 1290
ke, a station at Shillong, Assam, India is
being heard well with the 1.30 news from

Delhi. This one is heard till after 2 o’clock.
g w
Mr. Bryan Richardson has sent informa-

tion concerning the September re-shuffle in
New Zealand, which has proved an interest-
ing addition to our batches of notes on the
subject. This reader has just received veri-
fications from KHON and KPOA, and is
hearing some interesting signals with KGMB,
KNX, etc. coming in well, just after N.Z.'s

sunset.

b4 w w
Mr. Dudley Philips has written from
Gympie, Queensland, to tell us that after

reading our recent pages he has been able
to indentify a station he has been hearing
on the 1500 to 1600kc. part of band as
XERF. XERF (1580kc.) has been tuned in
several times at Mr, Philip’s listening post,
being heard from 8 p.m., and also on occa-
sions around 5.30 to 6 p.m. He logged an~
ather American statian on approximately
1600kc. one evening just prior to 6 o'clock,
but has not been able to definitely identify
it at the time of writing. We look forward
to his further log with interest.

hid g

Mr. J. Johnston, Manly, looks forward to
his copies each month with keen interest.
With his 5v. receiver working from an in-
verted L aerizl 90ft. lomg, erected above a
60ft. block of flats, our friend has been
quite successful of late logging slations in
N.Z., Asia and North America. JOAK,
Tokyo has been heard opening at 5 a.m.
and also around 11 p.m. Several reports
have been sent to N.Z. stations, listening
having been done around 4 and 5 a.m. when
these stations are heard free from inter-
ference from locals and are commencing
their early morning transmissions. Qur
friend has also been able to log 2YA and
SWV (Horsham, Vie., 580kc.) at fair level
at midday, which is certainly not always
possible here in Sydney.
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LISTENER

BY TED WHITING

RECEPTION CONDITIONS IMPROVING

Excellent conditions have obtained on
all bands during the past month, and we
are hopeful that from the experience of
previous years, that such conditions will
continue throughout our warmer seasons.
It will be noticed that as summer ap-
proaches, that there is a falling-off in
the strength of the stations heard in day-
light hours, but this falling-off is more
than compensated by the increase in the
level of the stations heard from 4 p.m.

In the section of the station list pub-
lished in this issue, will be found many
stations to be heard on almost any type
of receiver in the evenings, and we will
be very appreciative of any logs sent
in to us.

Many stations have been heard recently,
including a few of the rarer ones, com-
ments on which will be found in the
body of the notes.

Your Log Book

One of the important adjuncts to the
listening post is undoubtedly the [og
Book, placing on record as it does the
activities of the post, and providing a
reference which is invaluable in determin-
ing the bands which it may be expected
will yicid results from time to time. Apart
from all this, it is neccssary to kecp a

record of vour listening so that at your
leisure you can write the reports to
stations received.

A book may be ruled so that the
columns will contain such information ac
Date, Time, Frequency, Call Sign, and
Location, Signal Strength, Fading, with
space provided for details of the pro-
gramme and other general information. A
daily entry should be made concerning the
weather and general conditions of recep-
tion, and any change in the cquipment
used may also be noted.

Those readers who, in sending repor's
to the writer are doubtful as to the infox-
mation mest interesting to us, are assurel
that all available information is of in-
terest, obviously the weather conditions
are generally known, but other details are
invaluable.

g .

READERS’ REPORTS

Readers desirous of submitting
Short Wave reports for inclusion
in these notes, should ensure
they reach our Short Wave Cor-
respondent not later than the Ist
of each month. Address all let-
ters to:—Mr. Ted Whiting, 16
Louden Street, Five Dock, N.S.W.

o

STATIONS NOW

INDIA:

VUD8 21510kc. News and music in early
afternoon, 1.45 p.m.

VUDT7 15160ke. Good signal in musical pro-
gramme and news in English, 7.45 p.m,

VUD9 15350kc. Another fine signal at 8
p.m., with news and programme details.

VUD5 15190kc. More programme and fre-
quency details at 1.30 p.m.

VUD3 9670ke. Transmission of news 1n
Hindustani, fine signal.

VUD4 11850ke. News and music in English
at 11 r.m.

VUDI1 15290kec. Similar programme  at
1.30 p.m

VUD10 17830ke. Heard at 1.45 p.m. in ser-
vice to Chinese listeners in Far East.
VUB2 7240ke. English news followed by

music at 10.30 p.m.

VUV 3335ke. and 6170kc. Located at Hy-
derbad, scheduled on 3335kc.: noon-2.10
p.m., 2.30-6.3¢0 p.m, 930 pm.-4 am.;
on 6170ke.: 10.30 p.m.-3.30 a.m.

CHINA:

XTPA 11650ke. Chinese music 7.30 p.m.,
and news in Engtlish, 11.16 p.m.

XGOA 5985ke. Oriental type programme,
8.15 p.m.; news in English, 11.15 p.m,

XLRA 11500kc. Another heard in local
programmes at 8.30 p.m.
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BEING HEARD

XGOA 17765ke. At 7 p.m., with English
news and musie, requires reports.

XGOA 9730kc. Mixed menu of Oriental
and western fare.

XGOY 6140ke. News in English at 11 p.m.
followed by music.

XMTA 12217ke. Good signal at most loca-
tions at 7 p.m.

XGOY 7150kec. On edge of amateur fre-
quencies, good signal through evenings.

XGOA 11830ke. Music, followed by Chinese
news at 8 p.m.

XNCR 9390ke. Frequency
level here at 9.15 p.m.

XGOY 15170ke. News in English at 9 p.m.,
weather reports.

XKPB 9500ke. New station using 200 watt
transmitter, 10.30-11.30 a.m., 1-2 p.m.,
7.30 p.m.-12.55 a.m. Located at Shansi-
Taiyuan, Shansi.

XOPB 12120ke. Located at Chekiang, 500
watts. Schedule: 10.30 a.m.-1.30 p.m.,
3.30 p.m.-12.30 am.

CANADA:

CFRX 6070kec. Weather reports at good
strength at 8.45 p.m., music follows.
CBLX 15090ke. A good one at 10 p.m.;

news, music and weather reports.

CKNC 17820ke. Fine transmission in French
at 10.45 a.m., music follows.

variable, fair

CHLS 9610ke. Heard well at

7.45 pm,,
music and “Canadian Chronical."”

CKCS 15320kc. United Nations’ service st
1.30 p.m., fine signal.

CHOL 11720ke. Another heard at 7.1 p m.,
good level,

PHILIPPINES:

KZBU 6100ke. English news at 11.15 p.m.,
good at 10.15 p.m. with local programme.

KZRH 9640kc. News and musie, “Star En-
tertainment” 7.45 p.m. Also heard at
good level at 8 a.m.

KZFM 11840ke, English news and musical
programme at 8 p.m.

KZOK 9690kc. Local programme, good sig-
nal at 7.15 p.m.

KZFM 9620ke. Also good on this frequency
with loeal programme, 7.30 p.m.

Voice of America, Manilla, heard on 118980
ke. and 15380ke. at 7 p.m.; fine signal.

THE EAST:

SEAC 17730kc. Details of frequencies given
at opening of service at 10.30 a.m.
SEAC 15120ke. Also in same service from

Ceylon, good signals.

Singapore 6770kc. Music and news at 8.15
p.m. Wateh this one for changes to be
made in near future.

Kuala Lumpur, Malaya 6030ke. French and
English used. Programme for local lis-
teners at 10.15 p.m.

YDC, Java 15148ke. Dutch news at 10 a.m.,
good music as in old days from this one.

YHN 10840ke. Musie and English commen-
taries at 8.45 p.m.

YCN3 8090ke. In a bad spot this one, heard
at 10.46 p.m.

JKC, Tokio 7250ke. Japanese news and mu-
sic of western type at 9 p.m.

JVW4 9560ke. Similar type programme at
8 p.m. Best signal from Japan.

JKF 9650ke. English type programmes at
7 p.m., also local services in Japanese.

WLKS 6105ke. Services transmitter, heard
with “Hit Parade’”, 9.30 p.m.

YDZ 4895ke. Biak, Borneo. Signs at mid-
night in English.

HLKA 7935ke. Heéard 8.30 p.m. in Korean
programme, Schedule: noon-3 p.m,,
6.30-11.30 p.m., 7.30-9.30 a.m. Sead re-
ports to Commanding General, USAMGIK,
APO 235-2, C/o. Postmaster, San Fran-
cisco.

SOUTH AND CENTRAL AMERICA:

XEHH, Mexico 11875ke. Fine signal with
news in Spanish at 11.46 a.m., music
follows.

XEWW, Mexico 9500kc. Fine signal when
heard at 2 p.m. and again at 11 p.m.;
all in Spanish. Verifies, but is slow.

XEQQ. Mexico 9680kc. Heard at 3 pm.,
with good musical programme; also an-
nounces in Spanish.

XEBT, Mexico 9620ke. One of the strongest
at 3.30 p.m., similar service in Spanish.

XENN, Mezico 11782ke. “Radio Mundial”,
heard at 11.45 a.m., with news in Span-
ish and musiec.

e e o o o

The notes in this issme are compiled from
information supplied to us by the following:
Mr. A. T. Cushen, Invercargill, N.Z.; Miss
D. Sanderson, Malvern, Vic.; Mr. J. B. Har-
greaves, Sydney, N.S.W.; Mr. B. Penhall,
Merrylands, N.S.W.; Mr. A. D. Addis, Ascet,
Queensland.
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LISTEN FOR THESE STATIONS

HRA, Honduras, 9045ke. Now on this fre-
quency, moved from 6048ke.; closes at
2 p.m. Is anyone hearing this one?

OAX2A, Pern, 6000kc. Recently moved from
5620ke.; closes at 2.30 p.m., with fair
signal in N.Z.

OAX4P, Peru, 5985ke. This one has been
reported closing at 2 p.m. Any com-
ments ?

TGLA, Guatemala, 6295kc. Slogan of this
one is believed to be “La Voz de Cen-
tro America”. Opens on this frequency
at 10.15 p.m.

Managua, Nicaragua, 6300ke. Opens with
recording of song of the same name at
10 p.m. It is reported that two more
stations are operating from Managua—
‘“Radio America” on 8170ke. and the
other on B83820ke., both signing at 2 p.m.

HC4MN, Ecuador, 9870ke. “La Voz de
Democracia,”” Manta. Heard to 2.30
p.m.

AFRICA:

Capetown, 5880kc. Fair level at 4 pm. in
N.Z., with news relay from BBC. Re-
ports should be addressed to Box 4459,
Johannesburg.

Radio Africa, Tangiers, Radiates at 11 p.m.-
.2 am. 5-8 am. in French, Spanish and
Arabiec, using a power of 1000 watts.
Address is 39, Calle Shakespeare, Tan-
giers. Frequency is 7080ke. .

CR7BU, Lourenco Marques, Portuguese East
Africa, 4810ke. Other outlets are CR7BE
9730ke., CR7TAB 3490ke., CR7TBV 4930ke.,
CR7BJ 9640ke. All stations are now on
increased power.

EQB, Teheran, 15100kc., French and Eng-
lish news; music at 10.15 p.m.

CNR3, Rabat, 9080kc. All in French; news
and music at 7.15 a.m. TFair level.
SUX, Cairo, 7865kc. Service in Arabic at
745 a.m.; noisy on this spot, but sig-

nal quite fair. « -

OTC2, Leopoldville, 9767ke, Heard in French
at 11.30 a.m., with news and musie.

EUROPE: .

CS2MK, Lisbon, 11027ke. News and musie,
news in Portuguese; good one at § a.m.

Monte Carlo, 6038ke. Heard at 8.15 am. in
French news, etc. Fair signal.

HERS6, Switzerland, 15305ke. Fine signal and
programme of national music at 10.15
a.m.

HER5, Switzerland, 11715ke. News in
French and music at 4.15 p.m.

Liepzig, Germany, 9730ke. Good signal, with
news and music in German, 2 p.m.
Belgrade, Yugoslavia, 9420ke. Heard at 4
p.m., with male and female announcers,

in French news.

SBP, Sweden, 11705kc. Quite a good one at
5 p.m.; news and musie.

PCJ, Holland, 21480kec. News of the Nether-
lands at 7.45 p.m.; fine signal.

LLG, Oslo, 9610ke. News in Norwegian;
church service at B5.15 p.m.; fine signal.

OZG, Denmark, 11805kc. Coming through
well at times at 5.30 p.m. This one
will verify in time.
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Warsaw, Poland, 6220ke., News in Polish
and music, at good level.
this one at 6.45 a.m.

Rome, Italy, 6085ke. Another one which is
heard well at 7 a.m, with news in Ital-
ian.

CS2WD, Lisbon, Portugal, 6155ke. This sta-
tion has recently verified, schedule 5.30-
10 a.m. Address is Emisora Catholica
Portuguesa, Rue Capelo 5, Lisbon, Por-
tugal.

Radio Stuttgart, 6180kec. Power now 900
watts, schedule 7.30-10.30 p.m., 2.7.30
am. and on Sunday, 4 p.m.-8 am.
Address reports to V. Ziemelis, Chief
Engineer Radio Stuttgart, Grossrund-
funksender, Muhlacker, Stuttgart, Ger-
many.

Frankfurt, Germany, 6190kc. Schedule now
is 2-5.45 p.m., 7.15-11.10 p.m., midnight-
8 a.m.

KZCA, Salzburg. Power is 300 watts. Veri-
fied to A. Cushen recently. Address “to
T/3 DRobert Graff, Station Manager,
KZCA, Salzburg, Austria.

VP4RD, Trinidad, 9625ke. This one was
for a time heard on 9648kc., but now
are on their assigned frequency. The
gignal is quite a good one at 8 p.m..
News is read by a female at 8.15 p.m.
and later at 9 p.m., a BBC relay is taken.
The announcement is Radio Trinidad.

H12T, Dominican Republic, 9727ke. Listen
for this one at 8.15 a.m., with good
musical programme and news bulleting
in Spanish.

HIAT, Dominican Republic, 5985kc. Opens
at 9.15 p.m. with march; news and
musiec follows, all in Spanish.

HI11Z, Dominican Republic, ‘“Radio Nacio.
nal”, heard in N.Z. at 8.30 p.m. daily.
Address is Apartado 1092, Cuidad Tru-
jillo, Dominican Republic.

COCY, Havana, 11740ke. Excellent level at
2.30 p.m. _Chimes and fanfares of
trumpets as interval signals. Transmis-
sion in Spanish.

COBC, Havana, 9370ke. MHeard at 9 p.m.;

often interference on this spot; fair
level.

COKG, Havana, 8950kc. Noise and inter-
ference -bad on this frequency also.
Fair signal in news, ete., in Spanish.
Also reported in afternoon at 3.30 p.m.

TGWA, Guatemala, 9760kc. Heard well in
news and music at 2.30 p.m., closes as
late as 5 p.m. at times.

HCJB, Quito, 9958ke. Religious transmis-
sions at 2.30 p.m. on this frequency,
and on 15110ke. at 4.30 p.m. Various
languages used in transmissions.

LRM, Argentina, 6180ke. Fine programmes
in Spanish at 8.30 p.m.; heard well.
LRY1, Argentina, 9545ke. Also a good sig-

nal at 8.30 p.m., in same type of service.

PRLS8, Brazil, 11720ke. ~“Radic Nacional.”
Music and chimes as interval signal

during Spanish programme. Heard well,
mostly at 8.15 p.m.

Listen for

ZYBS8, Brazil, 11765kc. Another good one at
8.30 p.m. in Spanish service. All these
stations verify.

Z2YC8, Brazil, 9610ke. A little later at 9.30
p.m., this one is heard well; usual ser-
vice.

HP5J, Panama, 1163%0ke. CBS relay of
music and news in Spanish; heard at
9.15 p.m. Listen for this one at 11
a.m.; may be heard on oeccasions.

CE622, Chile, 6220ke. R In English and
Spanish from 9 p.m.; best time is about
9.30 p.m. when signal is quite fair.

HRN, Honduras, 5940kc. Closes at 2 p.m.
with usual announcements in English.
Power, 1500 watts; heard in N.Z.

CLUB NOTES & NEWS

HURSTVILLE DISTRICT
AMATEUR RADIO CLUB

C.W.A, Rooms,
378 Forest Road,
HURSTVILLE.

President: F. Tregurtha.
Secretary: C. Coyle.

Owing to very bad weather on the 18th
of July, the above Club was forced to
postpone their Field Day, which was to
be held at Carr’s Park. The Club will
now hold their Field Day at the same
place, on the 3lst of October, 1948, and
it is to be hoped that the clubs who were
invited to the last Field Day will be
able to attend. Hams, would-be Hams
and visitors are cordially invited to at-
tend, as an interesting and enjoyable
day should be had by all. All particulars
can be had from the Secretary (LW1326).
Carr’s Park buses leave Kogarah Station
at 15 and 45 past eachhour.

The Club will be transmitting on 40
and 60 metres, and on 144 M/cs during
the day, and would be glad to contact
any station who happen to hear us on
the air.

- B

NEW ZEALAND READERS

Ensure you receive every copy of
RADIO SCIENCE as soon as it is
published by taking out a subsecrip-
tion. This can be made through our
local agents, H. Barnes & Co., 4 Boul-~
cott Terrace, Wellington, any branch
of Gordon and Gotch Ltd.,, S.0.S.
Radio Ltd.,, 283 Queen Street, Auck-
land, C.1., or if you prefer, by writing
direet to our office, Box 5047, G.P.O.
Sydney.

In each case the rates are the same:
12/- per annum, or 21/- for two
years, post free to any address in the
) Dominion.

RADIO SCIENCE, October, 1948



WORLD WIDE SW. STATION LIST

For the benefit of those who have no access to a reliable station list we hope to include each month o list of stotions by
order of frequency and which, under reasonable conditions, are reliably received in Australia.

Call Sign Location Frequency Schedule Call Sign Loecation Frequency Schedule
YHP Java 14630ke. News at 12.15 am. Saigon Indo China 11780ke. 7 p.m.-12.15 a.m.
PMS4 Sourabaya 13600ke. Heard nightly in local transmis- XENN Mexico 11780kc. News, 2 p.m.
o sions. Moscow Russia 11775ke. Opens at 1.20 a.m.
Moscow Russia 13420ke. Good one at any night, 0IX3 Finland .~ 11775ke. 3.45 p.m.-7 a.m.
Omdurman Soudan 13355ke. English at 6 am. YDC Java ' 11770ke. Nightly.
‘WNRI New York 13050ke. Closes at 9 a.m. WOOC New York 11770ke.
HCJB Quito 12445ke. 9.45-11.45p.m.; 2.30-5.10 a.m. GVU London 11770ke. N
CS2WI Lisbon 12400kc. News in French at 7.30 a.m. WNRA New York 11770ke. 7.30 a.m.
HCJR Colombia 12400kc. Heard at 11 p.m. and 9.30 a.m. WGEA Schnectady 11770ke. 9 a.m.
Pnonpenh Indo China 12360kc. Regular at 10.30 p.m. ZYRBS3 Brazil 11765ke.  8.15 a.m.
Batavia Java 12270ke. Heard well, 9 p.m, CKRA Montreal 11760ke. Afterncon and early a.m,
Moscow Russia 12260ke. Nightly at 10 p.m. VLAS Melbourne 11760kc. 6-6.30 a.m.; 7.45-9.15 am,
WXFG Aleutian Is. 12260kec. 9.30 p.m.-12.30 a.m. 4-4.45 p.m.
XMPA China 12210ke. 8.15 p.m. and 10.45 p.m. good. VLC3 Melbourne 11760ke. 1-2.15 a.m.
Tananarive  Madagascar 12140ke. Listen at 2 am. VLB3 Melbourne 11760ke. 5-6.15 p.m.; 6.30-9.45 p.m,;
XOPB China 12120ke. 8 p.m. nightly. midnight-1 a.m.
ZNP Aden 12115ke. 2.15 a.m.; closes at 3 a.m. GSD London 11750ke. 8-7 p.m.; 1.15 a.m.-1.15 p.m.
GRF T.ondon 12095ke. 3.30-8 a.m.; 2-7 p.m.; 9 p.m.- Moscow Russia 11750ke. Closing at 12.20 a.m.
i 12.15 a.m. HVJ Vatican City 11740ke. 5.30 p.m.
COCY Havana 11737ke. Night and morning.
GRV London 12040ke. Audible most of 24 hours, Moscow Russia, 11737ke. Nightly.
CE1180 Chile 12000ke. 9 a.m. and from 10.10 p.m. Singapore Malaya 11735ke.  3.30-5.30 p.m.; 6 p.m.-3 am.
Damascus Palestine 12000ke. 3 p.m. and 6 am. LKQ Oslo 11735ke. Closes 8 a.m.
LRS2 Argentina 11990ke. Clgses at 2 p.m. KGEX San Francisco 11730ke. 3.30-7 p.m.
Tabriz 11985ke. 1.30 a.m. PCJ Holland 11730ke. Mon. to Thurs., 7-8.30 a.m.; 12.30-
Fz1 Brazzaville 11970ke. 3-4.30 p.m.; 8.30-10 p.m.; 2-10.45 2 p.m.; Sun., 1.30-3 a.m.
a.m.
HERS5 Berne 11960ke. Audible at 10 a.m. WRUW Boston 11780kec. News, 8 a.m.
GVY London 11955ke. WRUL Boston 11730ke. Latin service, 2 p.m.
ZP5 Paraguay 11950kc. Spanish news at 9.30 p.m. GVV London 11730ke.
Moscow Russia 11948ke. Nightly. CHOL Sackville 11720ke.  §.15-9 a.m.; 6.45-8.30 p.m.
GVX London 11930ke. CE1_173 Chile 11720ke. 9.30 p.m.
Java 11928ke.  Midnight. ) Paris France 11720ke.  1.40 p.m.
XGOY Chungking 11920ke. Daily, night and morning. HE15 Berne 11715ke. 1 p.m.-2.40 a.m.; 5.15-6.45 p.m.;
KWID San Francisco 11900ke. 3.30-9.30 p.m. 1-2.30 a.m.
CE1190 Chile 11900ke. Opens at 9.30 p.m. FGA Dakar 11715ke.  4.45-6 a.m.; reovens at 5 p.m.
Dakar Cameroons 11898kec. 5 p.m. and 10.15 p.m. VLG3 Melbourne 11710ke. 5.45-6.45 p.m.; 6.55 p.m.-1 a.m.
KWIX San Francisco 11890ke. 7 p.m.-12.30 a.m. WL o . .
Moscow Russia 11890ke. Opens  midnight. WO Cincinnati 11710ke. 8‘45-;(;115 p.m.; 10.30 p.m.-7.30
Brussels Belgium 11890ke. 5.45 a.m. .. R i
KRHO Honolulu 11890ke. 6.30 p.m . WLWR Cincinnati 11710ke. 10 a.m.-3 p.m.
V of A Manila 11890ke. Nightly. SPW Warsaw 11710ke. 9-10.20 p.m.
Paris France 11885ke. 3.30 p.m. Moscow Russia 11710k idni
VLH4 Melbourne  11880ke. 6.9.15 a.m. SBP Sued Jooker Midnight.
LRR Argentine 11880ke. 9 p.m. opens. v weden 11705ke.  9.30 p.m.
XEHH Mexico 11875ke. 2 p.m. and 11.30 p.m. GVwW London 11700ke. 7 a.m.-12.30 p.m.
VUD9 Delhi 11870ke. 8.15 p.m., 7.30 p.m., midnight. HP5J Panama 11690ke. Opens at 9 p.m.; also 11 a.m.
WBOS Boston 11870ke. 7.30 p.m. XORA Sh hai
WNBI New York  11870ke. 9.30 am. and 2 p.m, GRG Londen e ol ;
Munich Germany 11870ke. 2.15-8 a.m. ondon 11680ke. Opens at 1.3¢ a.m. to Africa.
XGAS Changsha 11680ke. 11 p.m.
WNRA New York 11870ke. 7.45 a.m. HCJQ Colombia 11680ke. 9.80 am.
HERb Berne 11865ke. 5.15-7.30 p.m.. to Australia, other OTC Leopoldville 11670ke. 2-6 a.m.
o transmissions through day. YPTA Canton 11650ke. 11 p.m.. News.
KWIX San Francisco 11860ke. 8.30 p.m. OTC Congo 11645ke.  6.30-7.45 a.m.,
GSE London 11860ke. 8 a.m.-1.30 p.m. Moscow Russia 11680ke. 12.15 a.m., news.
vUuD3 Delhi 11850ke. 11.40 a.m.-1.45 p.m., 10.15-10.45 PMB Java 11570ke. News, 10.30 p.m.
o p.m., 11-11.30 p.m.
Paris France 11845ke. 2.30 a.m. );IIZIAG Nanking 11540ke. AFRS, 9.45 p.m.
OLR4A Prague 11840ke. 4 p.m. and 8 a.m. . RA Hankow 11500ke. 10 p.m.
KZFM Manila 11840ke. Nightly. v;é;‘;“ New York 11440ke.  12.30-1 a.a.
Algiers Algeria 11835ke. 4.30-6.15 p.m., 9.45 p.m.-12.15 ew Yor 11145ke. 8 a.m.
am., 4.30-9 a.m. WwWOoocC New York 11145ke. Closes at 11 a.m.
VLW3 Perth 11830ke. 1.30-8.15 p.m. CS9MD Azores 11090ke. Closes at 6 a.m.
XGOA Nanking 11830ke. Nightly. - YDH2 Samarang 11080ke. Closing at 9.30 p.m.
V.'NRX New York 11830ke. 9 a.m.-4 p.m. CS2MK Lisbon 11027ke. Closes at 9 a.m.
CXAl9 Uruguay 11830ke. News at 11.45 a.m. YHN Java 11000kec. English, 9.45 a.m.
Moscow Russia 11825kec. 9 p.m. nightly. YHN Java 10840ke. Nightly.
GSN London 11820ke. 9 p.m.-11.30 a.m. SDB2 Sweden 10780ke. 1-3.30 a.m.
Seac Ceylon 11820ke. Heard nightly from 8.30 p.m. VQiLo Nairobi 10730ke. 10 p.m.-12.15 a.m.; 1.15-3.30 a.m.
XEBR Mexico 11820ke. After midnight. Java 10640ke. 7.30 p.m.
Forces Station Libya 11820ke. 1 p.m.-2 am., 4.15-8 a.m. Tananarive 10615ke. 2.30-3.30 p.m.; 6.30-8 p.m.;
HEY5 Berne 11816ke. To Australia, 5.15-6.45 p.m. 1-2 am.
WLWL Cincinatti 11810ke. Closing at 11 a.m. VPO3 Barbadoes 10605ke. 7.30 a.m.
KCBF San Francisco 11810ke. 1.15-6.45 p.m. ZIK2 Honduras 10598ke.  4.30-5 a.m.
WGEA Schnectady 11810ke. 11 a.m. opens. PLS Batavia 10360ke. Closes midnight.
Milan Italy 11810ke. 5.15 a.m., in Italian. Moscow Russia 10290ke. Opens 4.30 a.m., in Russian.
VLC7 Melbourne 11810ke. 10-11.45 p.m. Java 10280ke. 10 p.m. .
GWH London 11800ke. %4 a.m.-midnight. XRRA Peiping 10260kec. 9.30-10 p.m., English.
Denmark 11800ke. 4 p.m. and later. PSH Brazil 10220ke. 9 a.m.
KNBI San Francisco 11790ke. 7 p.m.-2 a.m. HH3W Haiti 10130ke. Best at 9 p.m.
WLWO Cincinatti 11790ke. 11 a.m.-1 p.m. ‘sSUv Cairo 10550ke. 4.30-5 a.m.
Radio Wien Austria 11785ke. WWV ‘Washington 10000ke. 24 hour service.
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LORAN-LONG RANGE
NAVIGATION

Radiation Laboratory Series. Published
by the McGraw-Hill Book Co. Inc. Stiff
cloth cover, 476 pages. Price approx.
46/6, plus postage.

This volume is the fourth of the Radia-
tion Laboratory Series now being pub-
lished to record the wartime activities of
the Massachusetts Institute of Technology.
Written by eleven contributing authors, it
is a comprehensive account of the design
and use of the long range pulsc naviga-
tion system known as Loran.

As pointed out in the preface, the aim
of this book is “to describe the Loran
system, its principles and its equipment
as they existed at the end of the war,

and to offer suggestions for their adapta-
tion and improvement for civilion services
in time of peace.” This, it will be found,

has been achieved in an admirable and
interesting manncr.

The volume is divided into two main
sections. Part I hcaded “The Loran Sys-
tem” discusses such topics as History and
Principles of Loran, Future Trends, Pro-
pagation Characteristics as well as includ-
ing the methods of calculating Loran
tables and charts. Part Il—entitled
“Loran Equipment”—is devoted to a dis-
cussion of Timers, Switching Equipment,
Transmitters, Antenna Systems, Receiver-
Indicators, Special Techniques and Mea-
surements.

This book is undoubtedly the most
comprehensive reference now in available
on the subject, and whilst covering a
specialised field, should be of interest to
all engineers and technicians.

RADIO ENGINEERING

By F. E. Terman, ScD., Published by
McGraw-Hill Book Co. Inc., Stiff cloth
cover, 969 pages. Prices 54/3, plus
postage.

This third edition of a leading stand-
ard text, which has an impressive record
of widespread use in many colleges and
universities for over 15 years, hardly re-
quires any introduction to radio engineers.
As in previous editions, this latest volume
gives a comprehensive treatment of all
phases of radio communication with em-
phasis being placed on fundamental prin-
ciples rather than current practice.

Since the last revision in 1937, many
advances have been made in the radio en-
gineering field, and as a consequence the
major portion of this text has been re-
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written to include details of these changes.
In particular, emphasis has been placed
on information relating to ultra-high fre-
quencics, microwave techniques and pulse
mode of operation, such as are now being
encountered in television and radar sys-
tems.

Whilst it would be impossible to at-
tempt to detail all changes and additions,
it is interesting to note the inclusion of
a complete new chapter describing cir-
cuits with distributed constants. This
sunmarises the main properties of trans-
mission lines, wave guides and cavity
resonators, and serves to introduce the
reader to microwave phenomena.

Whilst hardly a text for the “novice,”
the ambitious student will find it is an
excellent textbook, as it presents a lucid,
authorative approach to the ever widen-
ing radio and electronics field.

ANTENNA MANUAL

By Woodrow Smith. Published by Editors
and Engineers Ltd. Stiff cover, 306
pages. Price approx. 29/-, plus postage.
The object of this book is to present

in a singlec volume a comprehensive com-

pilation of antenna, transmission line and
propogation data of particular interest to
all technicians associated with the more
practical aspects of radio communications.

Since this book is primarily intended
for the practical man it will be found
that more emphasis has been placed on
engineering approximations than trying
to present a rigorous mathematical treat-
ment of the subject. Consequently, for
a complete understanding only an ele
mentary knowledge of electric theory and
radio communication is required by the
reader.

Covering all aspects of antenna theory
with numerous practical examples of de-
sign and construction, this book should
prove invaluable as a reference text to
all radio experimenters.

All copies made available by Angus & Robert-
son Ltd., 89 Castlereagh Street, Sydney.

SUBSCRIBE NOW!

Make sure you receive every
copy of "RADIO SCIENCE” by
placing a definite order with your
newsagent.

I you prefer, subscriptions may
be made direct to aur office—
Box 5047, G.P.O., Sydney,

Subscription Rotes are 12/-
per year or 21/- for two years,
post free to any address in the
Commonwealth.

RADIO ENGINEER

LORAN. Long Range Navigation.
Edited by J. A. Pierce, A. A. McKen-
zie and R. H. Woodward. A com-
plete account of the design and use
of the long-range pulse navigation
system known as Loran. 1st edi-
tion. 476 pages, illustrated. 1948.

46/6 (post 10d.)

RADIO ENGINEERING. Volume 1.
By E. K. Sandeman. A textbook
for beginners and a reference book
for experienced engineers and de-
signers of radio equipment and cir-
cuits. 1st edition. 775 pages, illus-
trated. 77/6 (post 10d.)

RADAR ENGINEERING. By Donald
G. Fink. Designed specifically teo
acquaint engineers and technical
workers in radio amnd electronics
with the new techniques used in
‘radio detecting and ranging of
objects. 1st edition. 644 pages;
471 figures. 1947. 54/3 (post 10d.)

THE CATHODE RAY OSCILLO-
GRAPH IN INDUSTRY. By W,
Wilson. A text for scientific work-
ers who wish to make the fullest
possible practical use of oscillo-
graph equipment for industrial re-
search. 38rd edition. 242 pages, 197
figures. 1948. 28/- (post 6d.)

RADIO MAINS SUPPLY EQUIP-
MENT. By E. M. Squire. The
theory and practice of modern
equipment and circuits for practi-
cal radio engineers and radio stud-
ents. 1st edition. 182 pages, 166
figures. 1948, 18/- (post 4d.)

ANTENNA MANUAL. By Woodrow
Smith. A comprehensive compila~
tion of antenna, transmission line,

and propagation data of vital inter-
est to those associated with the
more practical aspects of radio
broadcasting and communication.
1st edition. 306 pages, illustrated.
1948. 29/- (post 6d.)

RADIO ENGINEERING. By Frede-
rick Terman. A comprehensive
treatment covering all phases of
radio communication, with empha-
sis upon fundamental principles
and basgic techniques. 3rd edition.
969 pages, illustrated. 1947.

54/3 (post 1/3)

ANGUS & ROBERTSON
LTD.

89 CASTLEREAGH ST. SYDNEY
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