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RADIO and TELEVISION
at SEA, on LAND, in the AIR

Whilst the radio industry offers almost
anlimited opportunities to the right type
of man, it has no permanent place. for the
poorly trained. It has no place for those
lacking ambition and the will to study
towards a sound technical knowledge of
fundamental theory. ' :

Radio Engineering embraces broad-
casting, navigational aids, radar and tele-
vision, while electronics is accepting an
ever-increasing part in industry, science
and medical research, creating a growing
demand for qualified men. With every
new advance, an increased technical know-
ledge is required to keep pace with the
scientific development, and it is necessary
for technicians to be equipped with a full
anderstanding of fundamentals and greater
knowledge to succeed in the widening
sphere.

The Marconi School curriculum is de-

signed to give a well-balanced technical COURSES AVAILABLE
Ene : P.M.G. Ist CLASS
training to those who wish to become COMMERCIAL OPERATORS
= ; : ZERTIFICATE
wireless officers at sea or in the air, or P.M.G. BROADCAST
S e ki - STATION OPERATORS
techmcl.afls in television, broadcasting, radio CERTIFIGATE
Or servicing organisations. P.M.G. AMATEURS
OPERATORS  CERTIFICATE
T.V. SERVICING

SERVICE MECHANIC
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EDITORIAL

S the date for large-scale release
of stereo records draws nearer,
interest overseas is stépping up
almost to fever heat in the record
world.
The recent Audio Fair held in
London saw desperate efforts by all
interested manufacturers to show

something allied to stereo. A NATI[]NAL MAGAZ]NE

- ilo Anﬁrin}:]a. publicity is mou&l_t&
iﬂﬁeé;‘ thmeZCLp:ricZ??ewgs“ﬁfﬁ itro: OF RADIO, TELEVISION
d : i i i

e e HOBBIES AND POPULAR

terested in such matters, explaining to

all and sundry what stereo is and how SG]ENCE
it works. Most of these are authentic

and quite extensive.

About September of this year | expect the silence of the big EDITOR
firms to be broken with their first overseas releases, and I equally JOHN MOYLE
éxpect them to be very good. Before the end of the year, such S.M.LR.E. (Aust)
records, and some equipment to play them, should be available
in Australia. After that T expect interest and development to pro- :
ceed very rapidly. TECHNICAL EDITOR
I feel fairly certain of this for a reason I have mentioned in NEVILLE WILLIAMS
earlier issues. The impact of TV, despite all the hopeful thinking M.LRE. (Aust)
and best efforts in the world, is being felt throughout the entire
entertainment field, which includes both records and radio. TECHNICAL STAFF
It is significant that, co-incident with the rise of stereo records, MAURICE FINDLAY
comes announcement of practical schemes for stereo broadcasting. ASTC.
Experiments with stereo methods for radio are now being PHILIP WATSON

.conducted in various parts of the world. These include not only
the use of separate channels for AM and FM, but a system of
multiplexing on FM which allows two channels to be radiated from W. YASHIN

a;giagle, Stapion, MERVYN HUDDLESTON
This method has something in common with one already pro-

jected for records, but which has been suspended by its sponsors
through a desire not to confuse the present stereo program, which
is world wide, and because its difficulties might be too many to
overcome its advantages. Vol. 20 . Neo.3

Stereo increases the dimensions in listening which at the %
moment TV cannot match visually, and the industry expects it to

A.M.ILR.E. (Aust)

revitalise the world of sound. T
Its importance is even greater when we realise that, from now

on, the vast majority of listening will be done by some form of SUBSCRIPTION RATES

reproduction as against live perform-

ance. The introduction of stereo will C'wealth, N.Z, N. Gulnea, Fill —

bring possibilities for exploitation é £1/10/- pa. :

which will affect every aspect of it. £ ] United Kingdom — £1/13/- p.a.
e T British Empire. — £1/15/- pa.

Forelgn — £1/17/- p.a.
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® WATTS

e POWER FACTOR
® VOLTS

® AMPERES

RANGES
VOLTS AMPERES WATTS
A.C.-D.C. AC. A.C.
0-12% 0-2 0-10,000
0-250 0-5 ?® ranges of watts
0-500 0-20 2 for each veltage range

MULTIMETEBS

Two madels are available:
Medel M32-1,000 Ohms per Volt
Model MX32-20,000 Ohms per Volt

These multimeters are indispensable for madern. ELECTRICAL, RADIO -end

T.V. installation and service.
RANGES: —

Volts D.C, 0/0.1-3-10-30-100-300-1000
Volts A.C, .0/3-10-30-100-300-1000
Current D.C. 0/1-3-10-30-100-300 mA.- 1-3-10 amp
Current A.C. 0/ mA. {for use with ext, current transformers)
Ohms 1-10 megohms
Decibels Ref. level | mW,
Decibals Ref. level & mW,

aea

in 600 ohms
in 400 cohms

csentrane

T.Y. NOTE: Extornal probe available for Model MX32 to extend range te

30. 000 velts D.C.
TRADE PRICES

Medel M32, £17/18/6. Model MX32, £25/17/6. All - prices plus Sales Tax.

Paton Electrical Pty. Lid.

ASHFIELD, SYDNEY e UA03381

REPRESENTATIVES:

MELBOURNE: R. G. Holloway, 299 Little Lensdale St.
465 Adelaide St. ADELAIDE: Newton Mclaren Lid.
& Co. Ltd., 915917 Hay St. TASMANIA: Gebble Harvey Pty. Ltd.,

Launceston NEW ZEALAND: Carrel & Carrel Lfd 41 Shortland St.,

seevssssrsrserrcsnns

BRISBANE: K. H. Dore & Sons,
17-23 Leigh St. PERTH: Carlyle
76 Wellington St.,
Auckland.

THE PALEC DYNAMOMETER

A.C. POWER
ANALYSER

An Invaluable Aid in:
REFRIGERATION: Scaled unit

diagnosis

TELEVISION:
PLANT: Maintenance

'"PRODUCTION: Testing

LOW POWER FACTOR is slectrical
ENEMY No. I. Find and cerrect this cosily
electrical waste with the Palec A.C. POWER
ANALYSER, MODEL PA Australia’'s first DYNA.
MOMETER MULTIMETER for electrical service, maintenanca
and testing.  Electricity utilised efficiently could SAVE
THE COST OF AN INSTRUMENT many times over.

Servicing

This A.C. Power Analyser, mcorporafes A TRUE DYNAMOMETER
MOVEMENT of the nickel-iron cored type. There are ne rectifiers
or non-linear resistance included, nor is it necessary fo compensate
for line voltage in wattmeter. readings.

ACCURACY : Effects of wave form, power facter, voltage,

current and trequency variation are negligible.

EXTRAS: leather carrying case. External
for 3.phase testing.  Current and Potential
extending ranges supplied at extra charge.

Box
far

Resistance
Transfermers

TRADE PRICE £33/15/- plus tax. TERMS.

I
SR S
e RSO}

WWW =00~

Total 32

e MODEL M.32
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The steel tank in which the atomic reactor will operate is shown being unloaded from the freighter which

brought it from Britain. It was supplied by Head Wrightson Processes Lid. London and weighs 64 tons. It is

13t high and has a diameter of 12ft &in, with a four-inch thi¢k lead lining inside. It holds the actual reactor,

and is now embedded in a heavy concrete shield and outer reactor casing. This heart of the reactor is actually

the smallest section of all—mostly the building is taken up with controls, cooling circuits, etc. (See story
oh next page. ;
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A general view of the Lucas Heights reactor and surrounding buildings. The reactor is the circular, white structure at the right.

Australia’s Own
Nuclear Reactor

Nuclear energy has become so vitally important in the modern werld
that Australia cannot afford not to build up its awn resources of knew-
ledge and material facilities. Cheap, nuclear power is just as important
to us as to anyone else. We will lag badly unless we can compete with
other countries and adapt discoveries to our awn uses.

(')N April 18 the Prime Minister (Mr

-7 Menzies) opened the experimental
atownice reaclor at Lucas Heights, N.S.W.,
and  virtually commenced the prac-
tical work of the Australian  Atomic
lznergy Commiission.

To date most of the uctivity has been
occupred in clearing the site. crecting
buildings, assembling test apparatus and
stafl. and of course building the HIFAR
reactor for the benetit of which all this
cffort and expense has come about.

it will be many months yet before the
reactor can do more than produce a tok-
en amount of energy, for such a potent
instrument cannot be turned on and off
like a water tap.

PROGRESSIVE TESTS

Scientists will carry out innumerable
test runs under changing conditions,
stepping up the power as their work pro-
gresses  and  fthe instalfations  become
more complete. until finally it is safe
to use the full 10 megawalts capucity
of HIFAR. '

The reactor itself is not primurily
a heat reactor of the type used to boil
water and run turbines. It is intended to
supply a -source of radiation for the
treatment of samples which are inserted
into it. It does produce a great deal of
heat in the process, but this is purely
incidental. T neat = carried away and

Pape Eay

dispersed in a cooling system, although
it could probably be used for some other
purpose not directly connected with the
reactor.

HIFAR mcans High Flux Atomic Re-
actor, a phrase which describes its
character. [t is in fact almost a duplicate
of the DIDO which went into operation
at Harwell two yvears ago, and many of
HIFAR’s research tcam have already
had experience at the Research Estab-
lishment in England.

This is Australia’s frst reactor, but it
certainly will not be its last. Rather
than contemplate the negessity of buying
industrial reactors in the future from
overseas. Australia expects to embark
on projects to design and build her own.

One of the jobs set down for HIFAR
is the development of techniques for this
purpose. for conditions here will pose
special problems to those who will un-
dertake the work in this vast and im-
portant licld.

The fuct used in HIFAR is Uranium
U238 cnriched with some U235, It
cames from overscas in flat slabs made
up into rods cach 21t long and con-
tained in aluminium sheaths for pro-
tection. The composition of these rods
in detail is one of the few secrets
about the reactar, which requires 25
of them when fully loaded.

To start up the chain rcaction, a

small container about as hig as a foun-
tain pen is fowered into the centie of
the pile. This container has a mixture
of radiuom and  beryllium, and its
activity initiates the movement of neut-
rons which “fires” the uranium in the
rods. When the reaction has been suit-
ably started, this nucleus is withdrawn.

The atomic fire is controlled by
means of moveable cadmium rods which,
by their rapid absorption of neutrons,
are able to retard activily or to stop
it altogether. The relative positions of
the uranium and cadmium rods deter-
mine the degree of activity.

The radiation from the reactor.is pre-
vented from escaping first by a sur-
round of heavy water, then by 2ft of
graphite, then 4in of lead and fnally
5ft of concrete. The heavy water, of
which 22,000lbs were imported from
America at a cost of £277,200 acts
firstly as a modcrator which slows the
movement of neutrons to a  more
manageable speed, and as a coolant
which conducts heat away from the
dranivm into a heat exchanger. The ex-
changer removes the heat from the heavy
water and transfers it to a moving {low
of cold water which carries it away
from the rcactor.

LARGE WATER SUPPLY

Something like 80,000 gallons of
water per day will be needed to cool
the reactor—ordinary tap water from
the mains.

The heavy water is kept within a
closed circuit in the reactor, returning
to the “hot spot” again and again as it
circulates through a pattern of pipes be-
ncath the main chamber.

The High Flux part of HIFAR’s name
indicates  that thc concentration of
neutron movement in its heart s very
high, something like 10,000 billion per
square  centimetre per second  .Burning
uranium  can attain a temperature of
scveral miltions of degrees—one pound
of it could boil three million gallons of
water. Such temperatures are not per-
mitted within HIFAR.

The high flux concentration will allow
very potent isotopes to be produced
when the reactor is operating at full
power.

Fadie, Televiven & Habbiew, Jdune, [958
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CUT-AWAY VIEW OF
REACTOR BUILDING

CROSS SECTION DIAGRAM OF NUCLEAR REACTOR

I, 197 THICK STEEL TOP PLATE 12, STEEL TANK
1. VERTICAL HOLE THIMBLE  13. 4" LEAD SHIELD
3. T0P ANNULAR SHIELD 14,
A BOTIOM ANNULAR SHIELD 15,
5. AIUMINIUM TANK 18,
6. HEAVY-WATER LEVEL 1.
1. FNE CONTROL ROD 18
3. COARSE CONTROL ARM 19,
9. HEAVY-WATER TANK Jii}
10. FUEL ELEMENT n.
11 HEADER PLATE 229 HEAVY-WATER INLEF

BORAL ABSORBER

REACTOR SLPPORTING STRUCTURE
HEAVY.WATER COOLERS
CONCRETE SHIED

GRAPHITE REFLECTOR

LEAD THERMAL BOND

VERTICAL FACHITIES
HORIZONTAL FACILITIES

This cross-section of the reactor illustrates its construction in detail.

The reactor housing itself is a steel
structure lin thick, 70ft high and 70ft
across. It is coupled to an adjacent
building and is entered by an air-lock
through which operating staff must pass
under controlled conditions when it is
operating.

Inside this shell stands the reactor
itself, 30ft high, 20ft across, with 10
flat sides.

Above it is the moveable crane and
the well-like hole through which the
rods are inserted. Beneath it is housed

Redic, Televisicn & Hobbies, June, 1958

ancillary equipment such as the heat
exchanger.

On a wide landing which surrounds
the reactor are banks of meters and
racks of instruments to check and con-
trol its operation. In a glass-covered
room is the control console at which
a summarised picture of the reactor’s
condition can be seen at any moment.

This is the nerve centre of the entire -

operation. Emphasis is on temperature,
for a change one way or another can
indicate danger or failure.

In this room is the famous “Scram”

button which, when pressed, shuts down
the reactor, alerts all personnel, and sets
an cxtensive emergency drill into oper-
ation.

Attached to the reactor is a collection
of laboratories and training facilities at
which engineers and scientists from all
over Australia can make use of its
facilities. The total cost of meore than
£ 6-million is high, but the value re-
ceived on a national basis cannot be
measured in money.

Fags Five



‘nto the hydrogen reducing furnace goes
the white powder that is germanium
dioxide o emerge as a metallic bar.
"eneath the furnace is the hydrogen
wrifying unit.  Note the metal flap
vhich lifts in case of a gas explosion.
emperatures here may reach [,000
tegree. C.

1 used for zinc refining,

Radio. Televisien & Hobbies,

This is a transistor year for Aus-
tralia. The first transistor receiv-
ers are now on sale in the shops,
and before 1959 appears there
will be many more. Transistor
preduction in this country has
now begun, and soon there will
be a number of firms engaged
in this important new indusiry.
Mounting production will
eventually remove the biggest
drawback of the present time—
relatively high price. There is
a great future ahead for this
mighty little midget.

T its Alexandria factory. Standard
Telcphones and Cables Pty. Ltd. is
now making transistors, and is the first
Australian company to do so. Those
manufactured at present are for use in
audio circuits. but later on others will
be added, including a range intended for
use in R.F. circuits,
At the present time. R.F. types are
imported from overseas. hut it should

B¢ not be very long hefore Australian re-

ceivers can be fitted entirely with Aus-
tralian-made transistors,

The photographs shown in these pages
were taken at the STC factory, and we
have used them to illustrate various steps
in the manufacturing process.

Fundamentally this is not particularly
complicated, but it does include a num-
ber of operations which require very
accurate production control, and a high
dcgree of factory cleanliness.

Most of the world's supply of ger-
manium, the metal which forms the heart
of the transistor, comcs from the Belgian
Congo. its exact source being a great
heap of waste slurry built up at a plant
Because it was
considered to be rich in various miineral
deposits. the heap had been preserved
for further examination.

A WHITE POWDER

Eventually it was found to be rich in
germanium dioxide. which is extracted in
the form of a white powder.

Although a mectal, germanium com-
bincs =asily with other elements. and is
rarely if ever found in its natural state.
Canada has a limited supnlv, and
strangely cnough it is found in certain
kinds of chimney soot, which has
proved thc source of a small quantity
cxtracted in Great Britain,

Germanium: dioxide used for transis-
tors must be refincd to a very high de-
grce. and for this purpose, the Belgians
ship their treasurc trove to Furope for
processing, and thence to factories in
other countrics which draw upon this
supply.

It is probable that other sources of

P R

This is the crystal-growing unit through

which the operator watches the con-

version of the metal bar. Accurate tem-

pe ature control is essential here. The

seed crystal iy slowly withdrawn by
the mechanism above the uhit.

June, 1758



sermanium will eventnally be discovered.
It is present in coal, for instance. and
the tmportance of transistors is so great
that every effort will be made to search
for it

Th=- first step in the manufacturing
process is to convert the dioxide into
pure germamium. The powder is there-
fore passed through an electric furnace
which heats it to a very high tempera-
fure. in the vicinity of 1,000 degrees
Centigrade.

Physically it is contained in a lony
shallow “boat” made of chemically pure
graphite which acts as both a container
and a mould to shape it into billets or
bars ahout 12 inches long and 1 inch
square section. The graphite must be
pure to avoid contaminating the gar-
manium.

The furnace operates in an atmosphere
of hydrogen which combines with the
oxygen of the germanium dioxide leav-
ing the pure metal behind, Commercial
hydrogen is not “clean” enough for the
purpose. so the gas passes through a
purifier on its way into the furnace.

Here it exists as an atmosphere at low
pressure to prevent any air from enter
m= 1o form an explosive mixture.

5

METAL MUST BE COMPLETELY PURE

Here the germanium bar is travelling through the quartz tube with

its six heater coils to purify the germanium. Nitrogen cleaning unit is

beiow the bench, the RF heating unit at the right. The boat is drawn

through the tube by the quartz rod emerging through a gas-tight joint
at the end.

generated by two water cooled valves.

The boat is pulled through the tube'from one end to the other by
a quartz bar attached fo a length of steel wire and operated by an
electric motor.

Each time a section of the bar passes through one of the heating
coils, it becomes molten by the heating action of the R.F. power. As
this molten section is pulled out of the coil, it solidifies, only to be
melted again as it comes within the field of the next coil.

A close-up of ths germanium ‘crystal being drawn from the furnace
by the rod to which the ''seed" crystal is attached. This is™ the
interior of the crystal-growing unit shown on opposite page.

ace is closed
with a metal flap, so that, if an explosion
should occur, the blast will be free to
escape without causing any serious dam.

The open end of the furn

age.

At the end of the hydrogen reduction
process, we are left with a bar of ger
manium metal.

The next step is to pass the bar
through a final cleansing process known
as “zone refining” to remove any trace
of contamination. This is so cffective
that, at the cnd of it, the amount of
foreign matter remaining is cstimated
at no more than .00000071 per cent,

This almost unbelicvable standard s
reached by passing the germanium. still
in its graphite boat, through a tube of
quartz which is surrounded by an R.F.
heating coil arranged in six sections. The
coil is fed from a huge R.F. oscillator
with an output power of 20 kilowatts

Close-up of the ganged wheel which

cuts the crystal slabs into small dices. -

The thin slab is attached to a ceramic
tile to suppert it for cutting.

Radio, Television & Hobbiss, Jfuns, 1953 Fage Seven



Quality Products
manufactured by

Themas Electronics
of Australia Pty Ltd.

Pace Eighr

Thomas Tubes for

of quality and reliability.

Radin,

Televiiion

to give you an idea—there are many, many thousands of&ﬂmﬁ

&

- . . 50 L7
giving top service and clear pictures throughout Australia right How.

3
[
o

“"O'r!bi"“

QN
as Tubes_

.

TOP TV-A

Thomas Picture Tubcs have a manufacturing background‘ of
experience that goes back to the beginning of picturc-tube history.
This long expericnce not only explains why Thomas Tubes are the
first choice of so many famous-name TV set makers, but also proves
that their high standards of manufacture are your best guarantee

lwavys
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Thus the whole bar melts and solidi-

fies six times as it is slowly pulled

through the complete coil. a process
which takes five hours. In effect, a
succession of six molten waves moves
along the bar from the front to the rear
as it crawls along the quartz tube.

The reason for this molten wave
motion in the germanium is that any
impuritics in the bar remain in the
molten sections, and do not resolidify
with the metal. As a result, they move
along the bar to the far end during the
z1x cycles, When the bar has completcy
its journey. these impuritics are collected
in a small portion of the bar at the end
which last emerges from the heating
coil.

NITROGEN ATMOSPHERE

Not all mctals behave in this way,
but germanium 1s onc of them, and it 1s
this convenient characteristic which al-
fows such an effective and ingenious
method to be used.

The quartz tube is fitled with nitrogen
gas at low pressure, again to provide
an atmosphere, but this time an inert
one. mainly to prevent oxygen and other
gascs in the air from recombining with
the germanium and defecating the pur-
pose of the whole process. The nitrogen
also helps to cool those scclions of the
bar which are solidifying between their
molten periods.

The end of the bar in which the im-
purities are concentrated must now be
cut away, and the problem is to deter-
mine how much should be removed.
This is done by making a conductivity
test of the bar with four prohes which
measure the specific resistance of its
cross scction,

When the impure portion is reached
by the probes, the specific resistance
changes, and at this point the bar is cut.

The discarded ends are later re-
processed to avoid waste of a verv ex-
pensive metal.

As used in a transistor, the germanium
must be in crystalline form, and so the
next step is to grow a large crystal from
th= metal.

For this purpose the bar is placed in
vel another electric furnace and heated
untit it is just molten. This requires a
heat control which is accurate to within
about 0.2 degree. an extremely difficult

LN_—

N
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Transistors are so small that miciu-
scopes and precision gauges are fresly
used. At left, an operative checks a
completed assembly; at right, another
measures the thickness of a germanium
wafer, Behind her is the furnace in
which the indium pollets are fused to
the germanium crystals.

- -—

for they involve very deeply the quality
of the finished product.

To start the crystal growing, a small
secd of crystalline germaniom  fastened
to the end of a rod is allowed to lightly
touch the surface of the metal, [t is then
slowly rotated and withdrawn, bringing
with it the top end of the gradually
crystallising metal in solid form. When
the bar is entircly lifted from the fur-
nace, it is a complete germanium crystal.

“‘\“f“\

task at a temperaturc of 1.000 degrees
C. the mclting point of germanium.

TEMPERATURE CONTROL

It is interesting to note that practic-
ally all the “seeds™ used to initiate this
= INDIUM process came from the original crystal
(EMITTER) madz by the Bell Telephone Laboratories

3

The contro! circuit includes a thermo-
couple which feeds a DC amplifier con-
trolling a servo mechanism to adjust the
current flow to the furnace—a type of
feedback circuit which automatically
stabilises the temperature,

While in this furnace, a small. ac-
curately controlled amount of some suit-
able element, such as antimony, is added

in the early days of germanium pro-
duction. It is important that this crystal
should be perfect in its form. otherwise
the large crystal grown from it wiil re-
peat its imperfections and be rmined.
The time taken for this step is sbout
4% hours, at the end of which we have

a bar about %in long and a triangular
cross-s2ction measuring about lin.

CUTTING THE CRYSTAL

The germanium crystal is now cut
jnto tiny rectangular pellets. Tt is first
sawn into slicés about 20 thousandths
of an inch thick, and lapped on both
sides to ensure flat surfaces. a process
which reduces them to half their original
thickness.

Each slice is then attached with wax
to a ceramic tile and diced bv ganged
actual arrangement of leads and sup- diamond-tipped cutting wheels nto rect-
ports, and of dimensions, Note actual angles, measuring [-8in % 5-32in.

size of ‘ypical fransister, The final step is to attach the tiny

to the molten permanium. its exact
nature and quantity depending on the
type of transistor and the special tech-
niques developed by the manufacturer.
Most of them don’t issue too much in-
formation on their methods as used here,

 cmoesen 908 A5 & oo -
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This drawing shows the assembly of a
transistor. Indium pellets are fused to
the crystal slab on each side, con-
necting leads emerga from the glass
base. Thare are many variations in the
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EMI MEASURING

TYPE
W.M.S.

0SCILLOSCOP

Technical

Industrial
Research

Prodaction
Testirg

General
Electronics

a4 ie 7

Amplification

Visual Null .
~Bridge Measurement

Colleges

"5 Range
Voitmeter

Radio and Television
Servicing

“Services” .
- Workshop Testing

Dealer
Servicing

» Symmetrical
- Deflection

Wide Range
Time Base

The new EM.l. Measuring Oscilloscope Type W.M.S. is a lightweight, general purpose
D.C. coupled instrument of compact design. Incorporating exclusive features for rapid
and easy measurement of voltage, it is recommended to Radio, Television and Radar
technicians, to technical students and to science laboratory workers in all cases where
an inexpensive instrument of wide opplication is required.

* MAX. SENSITIVITY. 27/Volt P-P or 0.5 velts/inch.

* ATTENUATOR. X1-X2-X1G. Fine Gain Control 10.1,

* REF. VOLTS FACILITY. Phone jack lifts ref. level from

earth to any desired value within = 500 volts.

* FULL 1.3 me/s BANDWIDTH maintained at all gain

settings (3 db down).

* VOLTAGE MEASUREMENT RANGES:
5—0— 5 50 —0— 50
10—0—10 100 — 0 — 100

2" scale centre zero meter.
% TIME BASE FREQ. RANGE:
7.5 ¢/s 10 90 ke/s in 12 ranges (3:1 fine freq. control).

500 — 0 — 500

* EXTERNAL TIME BASE roauires 56 valts P-P for F.S.D.
20V r.m.s.).

* POWER SUPPLY. 110, z00, 210, 220. 220, 240, 250

volts; 50 C.P.S.; 90 watts A.C.

* WEIGHT: 24 lbs.

* INPUTS ATTENUATOR INPUT R IMPUT C
AC. or X1 1 meg. 65 pF approx,
D.C. X2 2 ., 5 ., "

X10 0, 35, "

% DIMENSIONS: Height, 91”; Width, 81'; Length, 113",
* CATHODE RAY TUBE: 21" diameter, type 3AFP4.

PRICE: £8 5’101-, including Sales Tax

/DE.M.I. (AUSTRALIA) LIMITED

301 CASTLEREAGH STREET, SYDNEY — BA 2501
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dots of mdium to each side of the crys-
tal, together with the connecting leads.

From now on, operations must be car-
ried out under conditions of extreme
cleanliness, This part of the factory is
thoroughly air -conditioned, and dust re-
moved from the air by precipitron units,
as the germanium is very ecasily contam-
imated.  Sticky rubber mats cover the
floor to catch any dust particles which
remain, the operatives using xpec1al lint-
free clothlng The factmy is vacuum-
cleaned twice each day. the collected
dust examined by one of the engineers
and chemically analysed as well. All
doors have air locks as a protection
against the outside air.

An assembly jig is loaded first with
the crystals, now chemically etched and
reduced in thickness thereby to 5 thou-
sandths of an inch. Next folloﬂ the in-
dium pellets of about the - ssatge \dinten-
sions, which have been . pinchéd fo sife.
Included, too, is a ni
for the germaniu
solder for the purp

ALLOY FURN

For the last ¢
sistor passes thron
furnace and is he
point of indium, wh*
the surfaces of the
depth of penetratiodi-
temperature which th
ure of contro} over th

All that now remains is 'torgh
transistor on the stem assembly, a glass
bead contained in a metal shell. Through
it emerges the nickel tab attached to the
crystal, and the two nickel wires, 5-
thousandth of an inch in diameter, which
are soldered to the indium pellcts with
special low melting point solder (130C).

At this stage the transistors undergo a
plehmmary test, and are then encloqed
in a can filled with epoxy resin, which
not only ensures good thermal conduc-
tivity, but locks the whole assembly in
place.

The base of the can is soldered by
concentrated RH heating at the flangc,
for too much heat applied to the com-
plete assembly at this stage would pos-
sibly damage ‘the transistor.

A 24 Kw hcater is ecmployed which
does the job during a pulse of 1 second
duration.

METAL RECOVERY

It will be obvious that, during thijs
ruccession of events, a good deal of the
original germanium metal bar has been
used up by so much cutting. grinding
and etching,

Rut the waste metal is all carefully
gathered up. recovered, and reprocessed,
so that much of it goes “through the
milF’ many times before finding its way
into the finished product. It is estimated
that onlv 10 per cent of the bar remains
after the first processing, and as german-
ium is so costly, this recovcrage is a
highly important matter in the factory
that makes these tiny but vastly import-
ant midgets.

Up to the crystallising step. all ger-
manium processing is the same, but from
this point there are many variations to
suit diffcrent types of transistors. Those
described are diffused alloy P-N-P types
as used for audio work. Transistors for
RF work are made differently—for one
thing the germanium crystals are very
much thinner.

In this issue will be found the second
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WILL OUTER SPACE BE LIKE THIS

With dreams of space frnvel dom

%
sc;e%nsh‘

eor to reah'{y, engineers and

are continuing their plans for the ;ga} day. This is an artist's conception of ‘fhe .

intermediate stage in establishing an Atlas”

space station 400 miles above ;Yhe -

earth. Its sponsors say that the station would providé an early capability for proslﬂ*

long-term existence in space. The Lasic structure of the station, the propellant ¥anks,
Its cap is removed for access.
launched into the space station orbit as part | i

of the Atlas, is in orbit at the left.
arrived in a glider, bottom centre,

Crewmen 1"8"'!”‘,

of the upper stage of a modified Atlas. The rubber nylon inflatable capsule which

will form the living quarters aboard #he

ca{{p ll;\

pace sfahon is being removed from the

Krafft Ehriche, Convair space expert, explains the crew quarter details of a modal

four-man space station to a U.S. Air Force officer.

The station would provide a

four-level crew quarters including a washroom at left, eating-recreation room, sleep-
ing facilities and control room.

part of "an article which outlines the
theorv behind the operation of transis-
tors, the first part of which was publish-
ed in last month’s issuc.  Our picture
story will bhe complete if vou refer to

this article. for it will tell vou just why
they are made this way. and how they
are able to give results which are rapid-
ty changing the pattern of so much elec-
tronic equipment.
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VALUABLE ADDITIONS
T0 YOUR TECHNICAL
LIBRARY ... .

S

Y= RADIOTRON' TRANSISTOR BOOK (T-1)
THE TV SERVICEMAN'S GUIDE (RSG-I)

The Valve Company is pleased to announce two new publications
that will be worthy additions to your technical library.

THE RADIOTRON TRANSISTOR BOOK (T-1)

This 56-page manual presents descriptive and tabulated technical data on the full
range of Radiotron Transistors. A number of circuits are also included as
examples of applications in which transistors may be used.

Priced at 3/- with immediate availability.

THE TY SERYICEMAN'S GUIDE (RSG-1)
An ideal puide and reference book for TV Servicemen with interesting articles on @
s Radiotron 21ALP4A and 17HP4B Picture Tubes.
e Video [-F Amplifiers.
o TV Receiver Alignment.
s Sound Section of T'V Receivers.
s Technical Data for Radiotron TV Valves,
Compiled under one cover for quick reference, the ‘“TV Serviceman’s Guide”
contains reprints from recent TV articles published in Radiotronics.

Priced at 2/~ with end of May available.

For copies of these Radiotron Books contact: Technical Publications Department,

AMALGAMATED WIREL%ESS VALVE CO, ©TY
47 YORK STREET, SYDNEY

VC3s8
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BBC HAS TAPE RECORDER FOR TV

NEW TECHNIQUE
GIVES HIGH
PERFORMANCE

The B.B.C. has developed a com-
pletely new equipment for record-
ing TV programs on tape. This art-
icle, prepared from a talk by Dr
Peter Axon of the B.B.C., and from
official reports, describes how it
works. It is quite different from
proposed American systems and
marks a big step forward in tech-
nique.

NTIL recently the rccording of tele-
vision pictures has heen carried out
entirely by using a motion-picture cam-
era, and photographic film. This, when
processed, reveals a scries of scparate
pictures along its length. When the film
is used for a subscquent broadcast, the
pictitres upon it must be turned into the
form required by the television systcm.
Fach picture along the film is, therefore,
analyscd in a machine such as a flving-
spot scanner which puts the information
in it into the correct form.

A live picture on a television screen
is built up of a series of electronic
impulses which, in live scquences, come
from the television camera. Each picture
is made up of a series of horizontal
lines which are traced across the screen
by the electron beam inside the tele-
vision tube. The intensity of the beam,
and hence the light from the screen,
is made to correspond at each point
with the light intensity in the original
picture.

SYNCH. SIGNALS

Now the electron beam has to he
instructed when to commence each pic-
ture and each line within it. This is
achieved by sending out from the camera
a regular series of synchronising pulses.
The television signal therefore consists
of synchronising pulses and picture in-
formation lying between them.

In the new magnetic recording of
television pictures no photographic pro-
cess is involved, and the signals recorded
are those from the television camera
itself, that is the synchronising pulses
and the interleaved picture information.
The information is established imme-
diately and no processing of the tape
is required. The recording can be repro-
duced immediately the tape has bcen
rewound.

When it is no longer required, the
tape may be wiped and used again to
record new programmes. Clearly, the
system can provide cconomy and imme-
diacy, two important features in a tele-
vision service. Although this is all very
simple in principle the engincering
arrangements requircd to provde a satis-

Raclin, T!IeViSi"m; ?« IHabbias, June, 1958
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factory picture are very complicated and
in recent years a great deal of research
has been devoted to solving the tech-
nical problems.

The first lies in the frequency spec-
trum required to carry the picture
information. High-quality sound record-
ing involves the recording of frequencies
up to about 15 thousand cycles per
second. Television picture recording
involves the recording of frequencies up

to about 4.5 million cycles per second.

and even higher.

TAPE PROBLEMS

A second group of problcms arises
in connection with the tape itself. This
consists of a plastic backing which is
coated with a finely-powdered oxide of
iron. In the recording and reproduction
of high frequencies it is essential that
the effective separation between tape and
head surfaces is small and that this
Separation is8 not subject to sudden
Increases, as would arise from agglo-
merations of particles or dust in the
coating. Great care must, therefore, be
taken in the manufacture of tapes.

The third group of problems is con-
cerned with the transport of the tape
past the rccording or reproducing heads,

Here again - the. diflicultics are much
greater than i normal sound recording
for the speed constancy required for
satisfactory television recordineg is very
much higher. If a steady picture i to
appear on the iclevision screen the syn-
chronising pulses and the information
between them must follow at a steady
rate. .

HOW IT WORKS

The B.B.C. Vision Flectronic Re-
cording Apparatus -is shown herewith.
The. channels which are to be put into
service will consist of two such machines
which can be controlled from a céntral
cantrol desk. The machine employs half-
inch magnetic tape and a reel (204in
diameter) such as thos¢ shown will ac-
commodate 15 minutes of programme.

Continuous recording is possible by
the use of two machines and the control
desk. The tape speed emploved in the
present model is 200in/sec and the mag-
netic tape used may be a normal thin-
base. sound-recording tape of good
quality.

The machine employs a three-track
systern of recording, two of the tracks
being devoted to the storing of the video
signal and one to the storing of the

Pays Thiriean



ELECTRONIC

AR

EQUIPMENT

First Release! R i e SRR

GRAIN ORIENTED CORE | rim soobionme Ut Taps

Inductance. 140 H at 10v. 50 ¢/s
OUTPUT TRANSFORMERS | Leckosend Lessimenios,
FOR MULLARD 5-10 U.L. AMPLIFIER Feedback phasing C required Nil.

Tested by Mullard-Australia Ltd., who say, “the power frequency response (—3db at 28 c/s) is, we feel, more
than adequate for a domestic amphﬁer and coupled with the excellent high frequency transient performance,” etc.

Watch for the Silver Grey transformer with the Black and Gold nameplate.
See your A. & R. Distributor for further details and price.

ULTRA-LINEAR HIGH FIDELITY
TYPE 931-15: 20 watts. TYPE 916-15: 12 watts. FOR MULLARD HIGH FEIDELITY
Prim.: 4500 ohms P.P. Prim.: 8500 ohms P.P. ' '
Sec.i 3.7 or 18 ohms. b iy e '5-10" AMPLIFIER +-1db 30-15000 cps
Resp.t 10-60,000 cps. TYPE 2525 — 12/watts. OUTPUT TYPF
Valves: EL3). KT66 Resp.: 10-50,000 cps. Prim.: 8000 or 6000 TYPE 763 — 15 wa
elc. Valves: 6BWa, 6V6, =
19% Screen Taps. KT61, etc. Segkm::c}or 8 ohms Pr}m il 3000 ohrui
TYPE 931-8: 20 warts, 199 Screen Taps. g5 37 or 15 ohms Secii 15, 125, 8 37
Prim.c s 931.18. 10-100,000 cps.
Recnt As oatag TYPE 920 — 15 watts.
v%t;!u;sm gE :16;'1-6 11'*‘! walts, SPECIAL HI-FIDELITY Pﬂl;nl.‘: 5000. 3000 ohms
. " 5 A A
19% Screen Taps. Sec. 2 or'8 ohms. +— Idb 20-40.000 cps Sec.: $00. 250, 166. 128
esp.: r . ) A am ohms.
TYPE 921-15: 20 watis. Valves: As for 916-15. rYPgUs‘l.;:L: :Y;l:u
Prim.:_6600 ohms P.P. 199 Screen “Tapa. Prim.: 10.000 ohms P.P TYPE 897 — 15 watts,
o 0-ch000 o™ . PEC I Or ohmee Prim.: 10,000, BOOD
Valvés 807, KTes, ‘ete. TR b oot 250, 166 125
een Taps. : walls. - 3. s ‘
- prim 8000 ghms PP, TYPE 871 — 12 watls, and 100 ohms.
YPE 911-8: 20 walts, Sec.: , 8 12.5 and 18 Prime.: 10,000 ohms P.P
Prim.: As for 921-15. ohm: Sec.: 2 or 8 ohms. e TYPE 8§96 — 15 watts.
Sec.: 2 or 8 ohms. Resp.: ll!l 50,000 cps. Prm.: 10.000, 8000
gﬁp;s AL!l;l-lg.n T Va!l(v_lg.z-l GE&‘GB ‘Vﬁ TYPE 872 — 11 walts, ohms 2
[Fes: or =13, 0y v elc. v
199 Screen Taps. 199 Screen Taps. g;'?;"a.%o‘g?ol;h;?ﬁn:'r 2:5“;:.'":3'5’ D
MEDIUM FIDELITY +~-2db 50-12.000 cps
Type Watts Primary Secondary Type Watts Primary Secondary
809 15 00 ohms | 18, 12, 8, 3.7, 2 ohms 8 £ e I B G i
914 15 5000. 3000 P.P. 500. 250, 166, 125 and 106 892 8 3200 P.P. 500. 250, 166, 125, 83,
:i: 15 $000, 3000 P.P. 15, 12.5, 8, 3.7 and 2 5 r T L fg san% 5301 -
14 10,000, 8000 P.P. . 250, 8 i E. 5, 8, 3.7 an
918 15 10,000, 8000 ; 0D 120, 166, 225, Al 100 929 10 4000. 2500 S.E. 15, 12.5, 8, 3.7 and 3
«090, St 15. 12.5. 8, 3.7 and 2 930 10 4000, 2500 S.E. 500, 250. 125
922 25 8000 P.P. 500, 250, 166, 125 and 100 932 7 . Pl 15, 12.5, 8, 3.7 and 2

WRITE, CALL OR 'PHONE OUR DISTRIBUTORS FOR
FREE ILLUSTRATED SPECIFICATION SHEETS

¥Yictoria: Homecratts P/L., 3. H. Magrath and Co. L., Warburton l'ranlu
Motor Spares Ltd. ‘Sth. Aust.: Gerard and Goodman Ltd., 196 Rundle St, Adelaide. Qld.: A. E.
Harrold, 123 Charlotte St., Brisbane; Messrs. Chandlers P/L., Cor. Albert and Charlonte Sts., Bris-
bane; Trackson Bros., 157 Elizabeth St., Brisbane, W. Aust.: A. J. Wyle P,-’L, 1064 Hay St.,
Perth, Tas.: Homecrafts P/L., 220 Elizabeth St., Hobart. N.S.W.: Factory Reps.:. R. H. Cunning-
ham P/L. Meadowbank: United Radio Distributors P/L.. 175 Phillip St. Sydney: Homecrafts
P/L., 100 Clarence St. Sydney

A & R ELECTRONIC EQUIPMENT CO. PTY. L1D.
378 ST. KILDA ROAD, MELBOURNE, S.C.1
‘_'I"?_Iegr_'ams: "J}R‘I_Ff(.‘.," Melbourne. MX 1150, MX 115_9
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RECORD REPRODUCE
1
: I
e i e e e M.F. p"'ﬂ"}ﬂ""" e ey Video
mctlr amplifier troc omplitier regenerator Vides
T ! block ievel
Video Frflq‘tz?:cz Recording LE (F M) i ,_.[Tm]ur . .
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. e trock de moduln(or
t
1
Limitge
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e I .| Dtive To
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[ Cue 1 | motor
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3 su
Lo dmliie: L ® neod
X [ f Amplifier
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Stort gpooling/ ' g e
editing 1 e Soungd
) Cue head or
R i | cue intarnal E£xternal
Start rgproducing/ out syncn  syncan
recording
Block schematic of priicipal electronic units
sound signal. Separate recording and re- machine is frame-synchronised to station  synchronisation information, _including
producing head-stacks are employed, synchronisation signals. The machine is line and frame synchronising signals and
each stack containing three identical fitted with the usual facilities for braking . suppression periods, is extracted, recon-

heads separated from each. other by cop-
per sereens and aligned to the accuracy
required in 1he manufacturing process.
Continuous monitoring of the recorded
signal during the' process of recording
may be carried out. )

TRANSPORT SYSTEM

In the tape transport system embodied
in the machine most of the power re-
quired to drive the tape is supplied by
the spooling motors which are arranged
to move the tape past the heads at «
speed just below the chosen recording
speed of 200in/sec and clase to the con-

stant tension required, even when' the
drive motor is not engaged.

This result is obtained by varying the
power fed to the spooling motors in ac-
cordance with (a) their torque/speed
characteristic and (b) the amount of tape
on the reels at.any particular moment,
the latter determining the speed of ro-
tation required of ‘the reels. When the
drive is engaged the drive motor is,
therefore, - required to supply only a
limited amount of power to bring the
tape speed up to 200in/sec.

The drive is engaged by lowering two
rubber idlers on to a common capstan
so that a loop of tape, largely isolated
from transient eflects in the recls by
these idlers and other mechanical filter-
ing clements, is formed. Inside this loop
llc the recording amd reproducing head
stacks.

The crasing head is placed at a con-
venient point which lies outside the loop
and precedes the recording head. - :

A “Velodyne” system of speed con-
trol and correction of the driving cap-
stan is employed.. Duting recording
periods the servo driving motor is made
synchronous with the mains frequency
whilst on reproduction the output of the
"Radiz, Holikias, 1954
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and for spooling the tape backwards or
forwards at a variable speed when the
drive system is not engaged.

A block schematic dingram showing
the conncctions of the principal elect-
ronic units embodied in the machine is
shown hcere. For storing the video sig-
nal the two video tracks are associated,
on the récording side. with a band-
splitting system in which the video sig-
nal is divided into two frequency bands
of apploximatcly 0-100 kc/s and 100
ke/s-3 Mc/s. The 0-100 ke/s video band
is made to frequency-modulate a carrier
and this frequency- Iﬂ()dlll.:llﬁ‘d carrier: is
recorded on one track.

The low-frequency content  of  the
vidco signal is therchy transferred to a
frequency band corresponding to short-
cr wavelengths so that both the low-
frequency and the fong-waveleng(h diffi-
cultics inherent in the conventional mag-
netic-recording system are avoided.

LIMITING CIRCUITS

In addition, the amplitude-limiting
facilities normally associated with the
reception of frequency-modulated signals
may be incorporated in the reproducing
chain to eliminate undesired amplitude

fluctuations and overcome almost all
“drop-out” difficultics. cven when
employing  thin - base  sound - recording

tape " not
video or
higher
wards,
second
manner.

On reproduction "the output from the
frequency-modulated video track is limit-
ed, demodulated,” and added to the out-
put from the hlgher frequency track to
reform the - compesite television . wave-
form:~ Before transmissiontoHne-the--

specifically  manufactyred for
instrumentation purposcs. The
vision band, from 100 Kk/cs up-
1s recorded simultancously on the
video track in a conventional

stituted and added - back into the video

signal.

HF BAND AFFECTED

It 1s. ol course, obvious that the
higher-frequency video bhand. which em-

ploys a conventional recording/reprod-
ucing system, will be subject to the same
unwanted amplitude-modulation which 1s
being eliminated by the frequency-modu-
lation system of the lower frequency
video band. 1t is, however, an important
finding that in practice this does not
appear of major importance, for as long
as the synchronisation signals and the
main brightness strocture of the “picture,
represented by the 0-100 Ke/s band of
the vidco signal, are maintained intact,
reasonable variations in the higher-fre-
quency band do not noticcably degrade
the subjective resull.

All the low-frequency and Ionmwavu
length . difficulties which, in the case of
the lower video frequency, are-overcome
by the use of the carrier system, will
also be manifest in the sound channel
if a conventiona! recording of the sound
signal is attempted under the ‘higher
tape-speed conditions dictated by the
video-signal reguirements. The difficul-
ties are. however, overcome. by an iden-
ical techiiguie to that employed to stare
the lower video frequencics. “Accordingly
the sount] signal "is, before recording,
made  to - frequency-modulate  another
carricr which: is recorded on the third
track. On reproduction the carrier 1s
jimited and demodulated to provide a
sound signal of high fidelity exactly syn-
chronou> in time with the video infor-
mation reproduced from the other two
tracks.

As in other forms. of picture or sound

- (Continued on Page 85)
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For nearly 40 years, the skull of the "Pilidown Man" wae thought to be a relic

600,000 years old, unearthed in Sussex in 1712, In 1949, a dentist of Clapham

suspected that it was not genuins, and a fluorine test verified the suspicion.

It was a hoax—the skull may date back 50,000 ysars, but the jawbone came from

& modern ape, stzined and treated to :imulate antiquity. Here is the dentish,
Alvan T. Marsten, with the skull.

Science Is

elping

But not for me.

If | am to do any digging 1 prefer
the safety of my own back vard, and
even that iz a hazardous occupation.
Think of all the risks of backache for
one thing. Why, it could be quite easy
to slip a disc in the spine. One could
easilv run a garden fork through one's
foot. Bhsters could easily become septic,
and one could then die of bloed poison-
ing if it happened to be a Sunday and
no doctors were around and the car was
out of order and the ambulance was too
busy to come and vou couldnt get to
a hospital. All those risks for a few
measly flowers or some cabbages which
can usually be bought for a quarter the
price that they cost to grow taking into
consideration time. labour and insecti-
cides.

One house 1 lived in must have been
built on the site of an ancient garbage
dump. Every time 1 tried to dig the
garden a lot of things came up that I
never planted in the first place. That
experience made me very cautinus for
ali time, Nowadays | find it much simp-
ler to sit at my typewriter earning the
few measly “hob" which the Editor re-
iuctantly pays me and which 1 pay out
to the poor bloke who now excavates
in my hack vard.

ANCIENT STUDY

The term archeologist has nothing
to do with feet. The man who looks
after vour arches is a chiropodist, just
the same as a fishmonger is a fisholo-
gist or a fvshician.

The word archeology was derived
from the Greek word “arkhaios” mean-
ing “ancient.” So the word archeology
means a study of human antiguities, of
the art, customs, and beliefs of the most
ancien! peoples.

A little over a hundred vears ago
the belief was widespread that the
world came into being somewhere aheut
4004 B.C.

| am not going to buy into any argu-
ments about this, People have their own
opinion on these matters, This is an
article on the science of archeology
and I will merely propound the princi-
ples on which that science is based and

Modern archeology is now a more exact science thanks to the assistance of physics, chem-
istry, geology and astronomy. By the application of medern techniques some astonishing
things have been found concerning ancient relics.

N the wastes of the African jungle,
in the burning sands of deserts and
the thick forests of Mexico, men and
women are daily risking their lives
against fevers, wild animals and reptiles,
digeing and seeking for relics of civilisa-
tions and peoples of ages long past.
Some time ago I asked one of these
people  why  archeologists  undertook
such  hazardous occupations and, of
course, I got the usual reply of “thirst
for advepture™ and so on. To an arch-
eologist the seeking of lost templez and
buried cities has the same appeal as the

climbing of Mount Everest Fad to 5ir
Edmund Hilary.

I suppose it is all right for those
who like that sort of thing, and it is
probably just as well that there are

people like that.

B o ¥ ¥

by Calvin
Walters

leave it to my readers (if any) to be-
lieve it or not.

But PLEASE don't get me into any
arguments about religion versus science
and start writing letters telling me | am
an atheist or something. [ am merely
an “artologist" (one who writes articles).

Somewhere  about the vear 1780
geologists began to learn more about
the formation (not the creation) of the
garth. Investigation showed that it was
made up of a series of lavers of rock,
gravel, sand, clay, decaying or decayed
vegetation and so on. They called these

Paga Sisteen
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layers “strata” and a study of the manner
in which similar layers are formed today
gives some indication as to how pre-
vious ones were formed many ages ago.

Right through a series of cataciysms
during which the earth began to solidify
from a mass of whirling gases, it was
progressively subjected to violent con-
tractions and upheavals. As the earth
cooled, the land masses were in turn
invaded by masses of ice which ground
their way over the surface and left marks
on the walls of deep valleys and ravines,
Severe floods and alternating periods of
cold and heat all left evidence in the
layers of silt and rock, clay and sand,
which were depaosited by these upheavals.

So the geologists have divided these
layers into periods, which they have
classified into a “geological time” scale
beginning about 2,000 million years ago
with the Pre-Cambrian period layer,
This is deep down in the earth below
40,000 feet and is of unknown thickness.

EARLIEST TIMES

Above this is the Cambrian layer of
40,000 feet thickness deposited between
420 and 520 million years ago. Then
there is the Ordovician, of 40,000 feet
thickness, deposited between 350 and
420 million years ago. Next the Silurian,
20,000 feet, 320-350 M. Y. A. (million
years ago), the Devonian, 37,000 feet,
275-320 M.Y.A., followed in turn by
the Carboniferous, Permian, Triassic,
Jurassic, Cretaceous, Eacene, Oligocene,
Miocene and the' Pliocene. The last four
belong to what is termed the Tertiary
period and were formed between one and
seventy million years ago. g

The Pliocene layer is about 18,000
feet thick, formed one M.Y.A. Above
this layer are the Pléistocene and Holo-
cene about 4,000 feet thick. Concerned
with this is the period up to 500,000
years ago called the “Quaternary” or
the Age Of Man, for, it is estimated
that it was during this period that man
began to occupy the earth.

Now the question is, “How much of
this estimated age of each layer is guess-
work and how much truth? On what
do geologists” base their estimates?”

Let us go a bit further into matters.
About 600,000 years ago, according to
the geologist, a series of changes took
place which were called collectively the
[ce Age. Four times during that period
the greater part of northern Europe,
Asia and America was covered in vast,
thick ice. The huge glaciers below the
ice ground their way southward carry-
ing with them the crushed rocks and
earth which they ground out from the
sides of the valleys which they formed.
These rocks and material were deposited
in turn along the sides of these valleys.

YAST FLOODS

Then, as the ice period ended, the
_glaciers melted and the resulting floods
carried vast quantities of soil and silt
and gravel which were deposited on the
floors of the valleys, :

Thus there were four periods, at least,
of cold and ice alternating with warmth,
in this lapse of 600 million years.

During the cold periods, cold-loving
creaturss came south with the ice. Dur-
ing the warmer periods they retreated
north, and warmth-loving creatures came
into regions which were previously cold.

So their remains lie in the various
. layers left by the four glacial periods

OLLEN DEPOSITS

i. EARLY MESOLITHIC; BOREAL PERIOD..

‘ PINE.

nr

3. NEOLITHIC; SUB-8OREAL PERIOD,

Jrt T
. ’-1‘]
:”IIII

|
ﬂ WEEDS AND GRASSES.

Pollen analysis—the reconstruction of ancient vegetation. Left—The formation et

pollen deposits at the hottom of a lake. Right—Pollen spectra in which different

forms of vegetfation are expressed as percentages. The change from | to 2 is caused

by increasing warmth of climate. That from 2 to 3 is due to man's forest ':::laaranca

for agriculture; marked by the appearancehl :]:f weeds and grasses. (From "Down to
Earth"].

as mute evidence of the fact that the
four Ice Ages did in fact occur,

Now, about this time factor. In ig-
neous rocks, which are rocks created
by fire or heat, there are certain radio-
active minerals. At a specific stage of
cooling these minerals begin to radiate
and change into a nmew substance. This
change occurs at a constant rate. Ura-
nium, for instance, eventually changing
inta lead. . _

Where these minerals have been
found in the various layers, the time
taken for them to turn into lead can
be calculated and translated into terms
of millions of years. This will be the
time which has elapsed since those rocks
were formed. .

This method is very important where
igneous rocks have intruded themselves,
when in a molten state or by pressure,
between two layers of sedimentary rock
which might contain fossils of creatures
or. plants.

SETTING DATES

It will be seen that, if it is possible
by means of radio-activity to date the
igneous rock, the surrounding rocks and
fossils will also bé automatically dated.

When the”ice retreated at the end of
the last ice period, trees and other vege-
tation began to spread to the north once
more. The end of the last glaciation of
the ice age has been fixed at 7900 B.C.,
and as more and more bare land was
exposed it became covered with vege-
tation because of the seeds which were
carried on the winds.

An ingenious method of “pollen anal-
ysis” has been devised by means of
which scientists can tell what plants were
growing at any particular period and
thus an estimation of the temperature
can be made.

POLLEN DEPOSITS

The air at all times contains count-
less millions of grains of pollen from
plants. These not only settle on the sur-
face of the earth but also float on the
surface of lakes and finally sink to the
bottom.

Circumstances often allow the pollen
grains to survive, and if they are taken

‘from the bottom of a lake they can be

recognised as pollen from a given plant.
Prehistoric-lakes therefore can be ex-
pected to contain layers of pollen of the
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plants which existed at any given period
This was found to be the case.

By taking, in a specially devised tube,
a column of samples of the layers from
the bottom of a prehistoric lake in the
North of Europe, the scientists found in
the lower layer pollen from trees and
grasses that thrive in cold places and
which were deposited by the water from
the melting glacier, The upper layers
contained deposits of pollen of plants
which - grew in warmer climates. The
very top layer contained pollen of
plants which thrive at the present time.

To calculate how long it took for

these changes to take place, geologists .

use the fact that the water from melting
glaciers which flow into lakes carries
gravel during spring floods which 'set-
tles on the bottom of the lake in dis-
tinct layers.

The coarse gravel settles on the bot
tom and the finer gravel above, with
fresh layers being added after every
spring flood.

OTHER METHODS

A Swedish scientist discovered that
v a certain lake in Sweden had been
drained . in the year 1796. By working
back from that date he was able to
calculate the position aof the edge of
the glacier for each successive year. He
also dated the various forests which
grew on “the shores as the climate be-
came warmer when the ice retreated.

Astronomy has also been brought into
the matter to calculate back and find
the irregularities in the solar system
which scientists hold responsible for
the various Ice Ages of the earth.

When archeologists find some old
bones at a site great care is taken that
proper estimates and analyses are taken
before any pronouncement is made re-
garding the age of the find.

Anatomy plays a great part in this,
because the study of bones of present
day people compared with those of
people who existed during the periods
of written history quickly reveals any
difference with those dug up from any
ancient site.

As mentioned above the method of
dating rocks also helps in dating any
fossils embedded therein.

However, a recent method called the
“fluorine test” can prove whether bones
found together in the same site are of
recent origin which have become mixed
by flood or other disturbance with bones
of greater age. This is important be-
cause such cases could easily occur.

Sometimes careless excavation at a
site could cause a fall of upper layers
of soil into lower layers and the two
become hopelessly mixed.

EXCAYATION CARE

How disconcerting it would be to find
some broken pieces of a gramophone
record of Elvis Presley which someone
had, in desperation, smashed up, mixed
‘with remains of a dinosaur which ex-
isted thousands of years ago.

It has been found that the longer a
bone lies in the earth the more of the
paseous element fluorine it absorbs,
Bones also tend to lose nitrogen the old-
er they are. Thus the longer they have
been buried the more fluorine and the
less nitrogen they contain. —

Another test applied to remains of

The ancient structure of Stonshenge, ane of history's wonders, dates back nearly

4,000 years, and is apparently a sun-worshippers' temple erected by a long-vanished

race. The big sarsen sténes are more than I6ft. high and weigh over 50 tons. No one

knows how they were erected, or transported 200 miles to the plains of Salisbury.
This picture was taken during the snows of 1957,

The Department of Works is endeavoring to raise fallen stones at Stonehenge into

25 By

their original positions. Here a &0-ton crane lifts stone 58 from a hole. It is one of

the uprights of a Trilithon and has lain half buried for many years. Radio-active

tracers were used to test the condition of a crack in the stone before it was lifted.

The lump on the end is part of a mortice and tenon joint which fitted the lintel
resting on each pair.

living things is the Radio-active Carbon
test. This substance which comes from
outer space is absorbed by living things
plant or animal. Upon death the con-
tent of radio-active carbon decreases at
a constant rate ultimately being reduced

by half in 5,700 years. Special instru--

ments can measure the amount of radio-
active carbon remaining in the relics of
living things, and by comparison with
comparable items of modern times, cal-
culations can reveal how long ago death
took place.

When searching for sites in which to
dig, aerial surveys play a very important

part. Sites which have been otherwise
obliterated may become quite visible
when viewed from the air.

Photographs are usually taken at sun.
rise or in the evening when shadows
are longest. In this way burial mounds
which have been flattened by cultivation
will cast shadows which are visible on
a photograph from the air.

An extraordinary feature of aerial
photography is that ancient ditches
which have been filled in become quite
visible. The greater depth of soil in the

(Continued on Page 121)
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Technical
Review |

TECNETRON — COMPETITOR OF THE TRANSISTOR?

This article originally appeared in Tout le Radio, a French journal pub-
lished in Paris by M. E. Aisberg who prepared it. The device describ- ‘

ed, neither a spacistor nor a transistor, shows the greatest promise on

ultra-high frequencies.

Hardly a month passes nowadays with-
out the announcement of some “sensa-
tional” new amplifying device. The gieat
majority of these startling inventions,
after their brief flurry in the popular
and technical press, disappear into ob-
livion. But we believe that the Tecne-
tron, just announced in France, has a
brilliant and enduring future,

The most remarkable feature of this
device is that its transconductance in-
creases with frequency. unlike more com-
mon semiconductor amplifiers whose per-
formance falls off as frequency increuses
and becomes very low as the cutoff fre-
quency is approached.

Up to the present, frequencies in the
order of 500mc have been attained with
the Tecnetron. And, as further work
and research make it possible to reduce
the vapacitances of the contacts and other
parts of the montage, there seems to be
nothing to prevent it from functioning
at 1,000me or even higher.

It has been possible—with a Tecnetron

CATHOOE

E=ELECTRIC FIELD

E
Fig 1—Tecnetron cut to show cross
section of the neck. The space charge
E tends fo drive the conducting area
toward the centre of the rod.

working in class A at 500mc—to ob-
tain a power output of 30mw, with a
dissipation of 125mw -Since the char-
acteristics of individual Tecnetrons are
very consistent, one can envision the
paralleling of several identical units to
obtain  walts—or even kilowatts—of
power. This may make it possible to use
Tecnetrons in  applications  requiring
heavy currents.

In addition.: the Tecnetron—though
using germanium—is less sensitive to
high temperatures than the (ransistor,
It will operate at temperatures 20 de-
grees Centigrade higher than will tran-
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Below—A close up view
of the Tecnetron the con-
struction of which is not

the same as that of the with

transistor.

sistors.  This should extend its field ot
applications considerably.

Neither is it a fragile experimental de-
vice Lhat works only under laboratory
conditions. Pilot production by regulai
industrial methods had begun on a small

- scale at the time of its announcement.

About 700 units per month are being
produced, and indications are thal pro-
duction could quickly be increused (o the
thousands,

WHAT [S THE TECNETRON?

First, why is it the Tecnetron?
first syllable of the name begins as does
that of its inventor, S. Teszner. The
mmitials CNET follow. These stand for
the Centre National d'Etude des Tele-
communications (National Centre for
the Study of Telecommunications), that
great ensemble of research laboratories
sponsored by France's Ministry of Posts,
Telegraphs and Telephones. And of
course the final syllable is the conven-
tional one for such electronic devices.

Now, how is the Tecnetron con-
structed? It is a small rod of n-type
germanium, 2mm in length and 0.5mm
in diameter, provided with two contact
electrodes at the ends. These must
be of such material that they act solely
like electrical conductors and not like
fransistor junctions.

The germanium rod is reduced i dia-
meter at its centre (Fig. 1) to form a

Right—The
tron as finally made
up in its metal case

wires

The

Tecne

connectin

diameter

small
Around this neck

“bottleneck”™  of very
(about’ 30 microns).

is placed a cylinder of indium. This
makes a metal-to-semi-conductor barrier-
fayer contact of excellent characteristics
lhe ratio of forward-to-back resistance
is greater than a million to one.

A relatively high potential (50 volts or
more) is applied to the electrodes at the
end of the rod. These may be called the
cathode and anode. The cylinder of
indium might be called a grid, for it
plays exactly that role. The inventor
prefers to call it the “bottleneck” or
simply the “neck” to indicate its method
of action better.

The neck is polarised negatively with
respect to the cathode, and the circuit
of a stage of amplification (Fig. 2) is
like that of a tube triode, with the load
resistance placed in the anode circuit
in series with the supply voliage.

SUPPLY BATTERY _ LOAD RESISTANCE
i+ AN—
CATHODE NECK
\, JinPUT 516 ‘ANODE
AR Tl
Ls
BIAS AATT

Fig 2—Schematic of Tecnetron hook-
up.

Page Twenty-one



offering you the widest range of pick-ups . .

A de-luxe crystal pick-up to satisfy
the most exacting. Complete with
standard and microgroove heads

PRICE, £9/15/-

GP32: Magneucs pick-up provides a good
) standard ot reproduction  with
normal equipment at reasonable
prnice  Output vol-
tage, & volt at

1,000 c.p.s.
PRICE, £2/12/6

A crystal pick-up. Incorporates
the HGP37 turnover cartridge for
e standard or micro-
groove recordings
with cantilever
stylus.

} PRICE, £5/15/-

HGP38:

GP50: Is 2 HIGH-OUTPUT crystal i S
pick-up suitable for reproducing stan 6?60' lncorporéles the latest-type
dard and microgroove records ihrough CERAMIC cartridge—unaffected by
low-gain amplifiers as used in sinall heat or tumidity For use in tropical
record players and some radios

PRICE, £4/19/6 areas  PRICE, £6/16/-

GP10: Is a crystal pick-up utilising the GPY
cartridge, combining purity of repro-

duction with ex-
treme reliability.
Resonance-free
response from
50/8,000 ¢.p.s.
Gutput, 1.5V at

plus these

replacement
cartridges

HGP3Y
CARTRIDGE

Designed to meel
the most exact-
ing requirements
of  modern  re-
cordings — low
element mass and
very  high compliance enables the
heaviesr modulation possible to be
traced with a minimum of record
wear.  Both standard and L.P.
heuds available. PRICE, £3/12/6

GP} 4
CART- ER\ ¥
RIDGE <}°\§
Now fan RA Y
ous as the

cartridge with the unbreakable
crystal. Takes standard steel or
fibre needles for 78 r.p.n. records.
PRICE, £1/11/6

g\ . GPs9
o ") CARTRIDGE
A n;.“.j{, L@\ ) A HIGH
BN ouTrun

cartridge suil-

able for reproduc-

g standard . and  microgroove

records through fow-gain amplifiers
PRICE, £2/3/-.

CARTRIDGE
GPr41

A CERAMIC
cartridge that
will withstand
the rigours of

2 tropicat climate and is. at the
saipe lime. very robust PRICE,
£3/19/6

» HGP3?
=) ,‘@)cumnes
| Sy A TURN
= OVER  cast-
ridge with
cantitever
styfus that utilises a8 new method ot

ceystal drive, a bisectional control

Fags Twenty-tweo

=lement that achieves indepen-
ient  characteristics  for

standard and micro
groove. PRICE,

€2/18/6

1,000 c.p.s.
\NE=? PRICE, £3/12/6
Write now for
illustrated
technical Sole Agents in Australla:
literature on
—=» | AMPLION (A'SIA) PTY.LTD
products _ . [ J
shown on this 101 Pyrmont Bridge Rd., Camperdown; Sydney, N.S.W. Phone LA6124
page.

fadio, Velevicion & Hcokkies, June.




Is this devite not essentially that which
Shqc};ley catied u “field-effect transistor”
which he described in the Proceedings of
the IRE (November, 1932; Vol. 40, pp.
1365-76) and with which he was nor able
to obtain appieciable gains above 2 mc?
Like Shockley, Feszner has turned to the
field effect, discovered by Lilienfeld in
1928, Here the resemblance ends.

Wherecas Shockley worked with plane
surfaces (or u parallelepiped), Teszner
has atilised the cvlindrical configuration.

Fig 3a—Distribution of charqe carriers

electrons) with neck unbiased: 3b——

reduction of current path caused by
negative bias on the neck

transforming a linear effect to a quad-
ratic one by applying a radial eleciric
field.

What is the field effect? Our readers
know of the Hall effect, due to which
charge carriers in semi-conductors can
be deflected from their paths under the
action of a magnetic fieid. The Lilien-
feld effect is analogous to the Hall effect,
but is based on the action of the electric
instead of the magnetic field.

In semi-conductors such as germanium,
charge carriers (electrons or “holes™) can
be deflected froin their paths by the
action of such an electric tield.

THE TECNETRON ACTION

The npeck of the indium cylinder
creates a concentrated electric field in
the interior o fthe rod, depending on
the charge on the cylinder. With no
charge whatever, the current is propa-
gated evenly through the whole area of
the neck. As one applies a negative
voltage to the cylinder, the electrons are
deflected toward the centre, occupying
only a reduced section of the rod (Fig.
3). Thus the apparent resistance of the
rod increases as the active section—
through which electrons pass—decreases
This action is proportional to the square
of the radius.

Note well that this is a variation in
the total resistance, not in the specific
resistivity which remains constant.

The voltage applied to the indium eyl
inder causcs the neck to act as if s
diameter were decreased. Thus the cath-
ode-anode current is varied, causing the
voltage across the load resistor to re-
produce faithfully the changes in the
voltage applied to the neck. but at a
greater amplitude,

The best analogy of the Tecnetron is
without doubt a flexible rubber hose
through which flows a current of water.
[f the hose is compressed more or less
by the hand, the flow decreases in the
same ratio. If the hose is compressed
circularly—from all sides toward the
centre, as by an encircling thumb aand
forefinger—-the diminution of current will
follow the square Jaw. This centripetal
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constriction is an essential characteristic
of the Tecnetron.

If we analyse these actions carefully,

we note that the variation in resistance
Is accompanied by a variation in capa-
citance between the part of the ger-
manium occupied by the electrons and
the ndiun cviinder.
_As the cylinder beconies more nega-
tive, it drives the electrons further from
it and toward the Centre of the rod, thus
reducing the capacitance between ' the
current-carrying portion of the rod dnd
the cylinder.

As the voltage becomes less nq:auve,
the electrons flow through a larger section
of the germanium and the capacitance
increases. The Tecnetron acts like the
equivalent circuit of Fig. 4

These variations of capacitance, which
are increased by the cylindrical configura-
tion of the device, have an effect on the
current through the external circuitry
similar to that which the variations of
resistance have on the flow of electrons
through the germanium.

These two actions are synchronous and
reinforce vach other, thus increasing the
gain.  There is of course a very slight
detuning effect in resonant circuits due
to the instantancous variations in capaci-
tance produced by the signal. These ure
very smali, since the towal input capuaci-
tance Is 4 fraction of a micromicrotarad
and the dewuning is proportional to the
square root of the capacitance change

ANODE RESISTANCE

CATHQDE ANODE

F-NECK

Fig 4—The Tecnetion can be considered
as a variable resistance and a distii-
buted variable capacitance.

Practically, according to the inventor,
it manifests itselt as a slight enlargement
of the passband.

The capacitance effect, with its reduc
tion of 1mpcd_|mc as Trcqudnq increase,
is onie of the reasons for the high wans
conductance at high frequencies (Fig. 3)
and the fact that the Tecnetron’s figure
of merit continues to increase with fre-
quency. The figure of merit is the pro-
duct of the gain by the width of the
passband over which the gain is main
tined at plus or minus 3 db.

TECNETRON AS AMPLIFIER

We have seen that the neck which acts
as a control electrode 1is polarised
negatively with respect to the cathode
Thus no appreciable direcr curvent can
flow in the cathode-neck circuit, because
of the extensivn of the burrier layer o
the n-type germanium.!

Under these conditions, the input rve-
sistance is several megohms, The input
cupacitance is in the order of 2 uuf.

The output impedance is generally
higher than | megohm, and the load re-
sistance thus may be chosen as high
as it is practically permissible to set it;
usually between 2,500 and 250,000 ohms.

If we plot the characteristics of the
Tecnetron by measuring the anode cur-
rent as a function of the anode-cathode
voltage at various values of neck voltage,
we obtain a family of curves which re-
semble strikingly those of a pentode tube
(Fib. 6). Which is to say, that we have

2
<
F
-
z
]
&
a-

Fig 5—Variation of the transconduc-
tande as a function of the signal
frequency.

here an excellent voltage amplifier. The
chart shows experimental results obtained
at various frequencies,

MANUFACTURING THE
TECNETRON

It was necessary to develop special
technical methods 10 manufacture the
Teenetron.  This was one of the major
achievements of M. Teszuer and the
CNET researchers who aided him.

For part of the work, the classic pro-
cedures of transistor production could
be followed. Then a whole series of
new mechanical operations intervened;
cutting the refined crystals into plates,
then into little rods. This last operation
was performed with ultrasonic cutting
apparatus,

The constriction for the neck was made
by a procedure of electrolytic etching per-
fected especially for the purpose. The
indium was also deposited by electroly-
sis, with the rod in continuous rotation
during the process. More conventional
technigues could be used in applying the
terminal (cathode and anode) contacts.

Up to Lhe present, procedures already

<
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Fig 6—These Tecnetron static charac-

teristic curves show the variation of

anode current as a function of anode
voltage for several neck voltages
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developed permit manutacture on a large
scale. Research is conunumg however
and the next step is the creation of a
power Tecnetron and another model es-
pecially for ultra-high trequmcms
Special arangements which will permit
continuing still further up the frequency
spectrum are also under study. And, as
always, as the area of actual accomphsh
ment is increased, the greater become the
prospects of future progress,

—Radio Electronics

Page Twenty-three



JUST RELEASED

7, e O o”

TECHNICAL BULLETIN

A contribution
| to electronics
=3ay in Australia

Designing the vertical output stage
Electronics in industry

Transistorised radiation counter
by the Electronics Division of Philips Electrical Xenon-filled thyratrons and rectifiers
Industrier Pty. Ltd. (Artarmon, N.S.W.). To be

. Dual-control heptode 6CS6 ® Double
published four times a year. The first issve o ) )
contalns arficles oms tetrode QQE 02/5 ® Cadmium sulphide

photo cell ORP30 & “Ferroxplana”™—a

L
®
Speciclly written for engineers and experimenters ®
®
L J

l new ferrite ® New books on electronics.

PHII.IPS ELECTRICAL INDUSTRIES PTY. LTD.

(Electronics Division)

MAIL THIS COUPON

Please forward by return mail a free specimen

"ow copy of “Miniwatt” Technical Bulletin.

R to PHILIPS ELECTRICAL INDUSTRIES PTY. LYD.

NAME

(Electronics Division), P.O. Box 34, Artarmon, N.S.W. ADDRESS .
and obtain a

Free Specimen Copy

P2¢7-5¢

---------

Pags Twsnty-four Radio. Teievision % Hckkies June, 1958



MINIATURE FERRITE TUNER FOR BROADCAST BAND

Rotary-axial tuner consists of two pairs of ferrite cups with

ground D-shaped centre cores ganged to produce linear fre-

quency variation from 500 to 1,600 kc with mechanical

motion. Operating frequencies can be extended to 15 mc.

Tuning sensitivity is reduced as each band is covered in

270-degree rotation rather than in the 180 degrees of
normal capacitor tuning.

G‘ROW'I'H in transistor use has spurred
the search for miniature electronic
devices.

Miniaturisation of an r-f tuner opera-
ting between 0.5 and 50 mc can be
achieved with permeability rather than
cupacitance tuning. ' Further, permeabil-
ity tuning is free from vibration and
shock troubles. A linear, permeability
type tuner is described for which a 3 to |
frequency range, maximum Q and mini-
mum variation of Q with frequency are
assumed 1o be desirable.

Present tuners may be classified as
slug tuners, gup tuners, variometers and
those that vury the number of turns on a
core.

A permeability gap tuner is the best
compromise between electrical and mech-
anical considerations. [t uses the relative
motion of two territe cups or a ferrite
cup and cover plate or two C-shaped
cores.  Although the core material is al-
ways within the coil, the inductance is
varied by changing the size of a gap
in the mugnetic-tield path.

A gap tuner is shown in Fig. 1A The
tuning technigue permits miniuturisation
since the cover movement does not ex-
ceed 1/8-in. for a 3 to 1 frequency range.

NON.LINEAR

Frequency variation with cover move-
ment is nonlinear, A 250-kc change
occurs in the first 10 mils of travel, and
al the upper end of the bund, a 10-mil
change may cause a 25-k¢ shift. A pre-
cise mechanical drive system is required
to control the complete {requency ranyge
mn a 1/%in, travel.

Another gap tuner is shown in Fig. |B.
The centre section of the cups has the
shupe of a D. Rotation of onz cup with
respect 10 the other changes the effective
gap length.  Frequency chunges of 2 to
1 are feusible with this device. Further-
more, since the complete frequency range

covers a long rotary path the mechanical
drive system is nat critical.

The rotary-axial gap tuner takes advan-
tage of the slow frequency variation of
the D-type (uner and the wide frequency
variation of the cup and cover-type
tuner. It consists of two pairs of ferrite
cups with ground D-shaped centre cores.

Tuner operation is described in the
curves of Fig 2. Curve 1 is the fre
quency response obtained upon rotating
two ferrite-cup cores with  D-shaped
centre cores without gap separation. Fre-
quency initzally varies slowly as the cups
are rotated, increases to a maximum
when the D figures are mirror images at
180 deg. apd then decreases slowly. The
curve is bell-shaped.

When separating two ferrite-cup cores
without rotation, curve 2 is the frequency
response obtained. The frequency varies
rapidly and then reaches a point where
increased guap separation has no effect.

When a tapered coil is used inside the
core, the frequency response of curve 3
is obtained. Saturation frequency is 100
k¢ higher thun in curve 2.

Composite curve 4 is obtained when
both rotation curve I and axial-movement
curve 3 are combined by a cam. Since
the gap separation is small, rotation of
the cup initially exerts the greater control
over frequency. Therefore, the frequency
varies comparatively slowly.

MECHANICAL PATH

During the first 250-kc¢ change there
is a long mechanical path of rotation
ruther than a short mechanical puth of
axial movement.  As the cups dre rolated
180 deg. with respect to euch other, the
gap separation increases until the D-
~huped centre-core sepuration no longer
affects the frequency chunge  Thus, the
right half of the bell-shaped curve has
no =ffect on the frequency. Beyond 180
deg. the frequency change results trom
gap separution, although the cups con-

M
ST oo COVER
98 Sj MOVEMENT
o
(A)
Fig. I — In gap tuner (A} inductanca

is varied by changing qap size in mag-

netic field path. Rotation of one cup of

D-type tuner (B) with respect to the
other changes length of the gap.

1.80

110

(V4]

FREOUENCY IN MC

0 %0

[T19]
KOTATION IN DEGHREES

4] o 180
GAP SEFARATION IN MILS

Fig 2 — Curve 4 is the linear frequency

response of the rotary-axial tuner obtained

by combining responses of curve | for

D-shaped centre cores without gap sep-

aration and curve 3 for a tapered cuil
within the core.

tinue to rotate with respzct to each other,
The resulting curve 4 has a linear fre-
quency variation from 300 ke to 1,600
ke,

By further tapering the coil the fre-
quency range may be extended linearly
to 1,700 kc. Maximum possible Q
is 151.

" MECHANICAL DESCRIPTION

Axial motion of the cups is caused by
the cam shown in the turner drawing of
Fig. 3.

A cam follower is in contact with the
cam. After adjusting the cam follower
to provide initial positioning. it becomes
a fixed element of the follower hous-
ing and provides linear movement ot the
axial cups in accordance with the cum
form. .

Linear motion of the axial cup without
backlash Is provided by a spring.

The portion of the shaft which is in

FOLLOWER
HOUSING
s

Rotary-azial tuner size A s indicated by comparisan

with transistor,

Padio, Televizion & Hobbies. June, [958

) 13
axiaLLY- \ i
MOVING \ i
Cuk Coii CAM
Fig. 3 —- Cutaway view of rotary-exial tuner shows parts.’
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INSTRUMENTS OF QUALITY |

FOR INDUSTRIAL
AND LAB USE

PAMEL METERS. 4 comprehensive range of both
moving coil and moving iron types are ovailable
in 27, 3", 4 round, square, rectangular and
polystyrene meters. Ammeters, volimeters, m.a.
meters, micro-ammeters, VU meters, etc.

&
s

SWITCHBOARD METERS. Heavy-duty meters in
nomiinal 4 and 6 round, flush and projection
and other case types are avoilable in all ranges
of moving iren, moving coil and special types

LONG SCALE METERS. Nominal 4" and &'/ Long
Scafe Muters with 270° movement are available
in moving iron, moving coil, frequency meters,
wattmeters, pawer factor meters, ete.

MINING TESTERS. A ronge ot blasting circult
testers, 60-shot exploders and ovther approved
testers are made to standards approved by fhe
New South Wales Deportment of Mines.

RRRAOIESE

AN

Py

RECORDING INSTRUMENTS.

Far all switchboord

facilities. Smali and iarge models, embracing
volimeters, ammeters, wattmeters, efc. Wide
tange of chart speeds Porioble, rack or panel

mounting.

Pagz Twenty-siv

RADIO, TV, TEST EQUIPMENT. A most compre-
hensive ronge of radio, lelevision ond indostriui
test equipment is available, embracing mulii-
ineters, oscillutors, vacsum  tfube  voltmeters,
oscilloscopes, sweep und marker  generaiors,
Luitery resters, valve lesters, ohnuneters, etc

LIGHTING PLANT CUT-OUTS. These lighting plamt
cut-outs ore desiynad to efficiently operare in
32 volts, 50 voits and 110 volts §.C. lighting
plant eauipmerit

The instruments illus-
trated on this page and
briefly described are
sart of the University
range und are manu-
factured in Australia.
Free literature is avail-
able on all instruments.
Service and techn.cal
advice is backed by
our staff of sales
engineers.

To University Graham
NAME

5 North York Street, Sydney. BU 3169
mm e e e MAIL THIS COUPON NOW! ==~ —— e

Flecce place me on your mailing list,

UNIVERSITY
GRAHAM

INSTRUMENTS
PTY. LTD.

Instruments Pty. Lfd.,
5 North York Street,
SYDNEY.

ADDRESS

Redn el cion X



MINIATURE TUNER USES FERRITE CORES

(Continued from page 25)

the immediate area of both rotating and
axial cups is made of a dielectric mate-
rial.

Three-point tracking of the r-f coil is
obtained by placing shunt and series
coils, together with a new tuning capa-
citance, in parallel with the r-f coil. A
2 to | oscillator-frequency range results
The oscillator tuning follows the r-f tun-
ing curve as shown in Fig. 4.

To show the application of the tuner
to transistorised circuits, the tuner r-f
coil is connected by a capacitance divider
to the input of the transistorised mixer
circuit shown in Fig. 5. Mixed output
is fixed tuned with a coil resonant at
455 kc.

The oscillator coil of the tuner is con-
nected through two trimmer coils to the
collector of transistor Q2 which acts as a
Clapp oscillator. The oscillator  signal
is capacitance-coupled 1o the emitter of
the mixer stage.

After muking adjustments for stray
capacitance, the tuner operates with the
linearity and tracking characteristics of
Fig. 4.

Tumers covering the rangés 1.5 to §
me and 5 to 15 mc have the same
frequency slope as the broadcast-band
tuner, and therefore can be used with
the samg cam. When the coils are suc-
cessively tapped down after each rota-
tion of the cam, a semi-continuous tuner
can be constructed. A coil wound with
several taps is placed in ferrite cups
and tested in an r-f tuning jig. The
bands from 0.5 mc to 1.5 mc and from
L5 mc to 5 mc are easily covered by
tapping down the coil. The highest band
shows an upper-frequency limit of 7.3

me. The total frequency ratio obtuined
i8 14.6 to | with the same turner.—
Electronics.

BBC TELEVISION
CENTRE TAKES
SHAPE

RICKS and concrete are rapidly cov-
ering the vast skeleton of the
B.B.C’s Teievision Centre in West Lon-
don which when completed will be the
largest television headquarters in Europe.
When BBC Television—the oldest
public television service -in the world—

first opened on November 2, 1936, it
operated fromm two studios, small by
modern standards, in the exhibition
building called Alexandra Palace in

North London, and through all the
years of its enormous expansion it has
never had a headquarters built specially
for television and capable of housing
the bulk of its requirements under one
roof.

The new Television Centre stands
on a thirteen-acre site, acquired by the
BBC in 1949, and will consist of an
impressive Main Block containing seven
studios and several hundred offices; a
Scenery Block, which has been imr ser-
. vice for some years and includes work-
shops, storage space for scenery and

Radio, Television & Hobbies, June, 1958
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about 200 offices; a Restaurant Block
now being fitted out to accommodate
750 diners at a sitting; a Works Block;
and eventually a “spur” or “tail”
ning out from the Main Block.
total cost, over eleven yeurs, will be
£9 million pounds sterling.

Four of the seven studios will be
bigger than any television studio now
in use i Britain and the largest (measur-
ing 108 feet by 100 feet by 54 feet
high) will have a pit which could be
used for aquatic programmes, and a
floor designed 1o carry heavy loads—
for example, double-decker buses or
parades of elephants. It will accommo-
date an audience of 600 people.

Each studio will have its air con-
ditioning plant, and the studios have
been so planned that they can be ad-
apted for colour transmissions when
these become practicable. It is expected
that tfour of the studios will be in use

in 1961. In addition to studios, there
will be 120 dressing rooms on the
ground floor and basement providing

accommodation for about 550 people.

The Coantinental Control Point for
Eurovision programmes shown on BBC
television, which is at present at Broad-
casting House, will also be housed in
thizs “central wedge,” while on the roof

BIG ELECTRONIC
PLAN FOR
CITIES IN U.S.A.

Electronic systems such as VHF
radio and automatic electronic
control are being adopted on a
wholesale scale overseas. For
Philadelphia is planned the larg-
est mobile radio system yet in-
stalled. Detroit plans traffic control
aids.

Two cities—Philadelphia and Detroit
—are making news these days.

Philadelphia recently invested $600,-
000 for what police officials call ‘“the
most extensive system of microwave
communication in municipal use.” Pro-
ject will be done by RCA.

The system will include four primary
and 12 secondary base stations, all attend-
ed. They are designed to be multiplexed
in varying combinations to blanket the
city. Special alarm systems for failure
detection will be provided.

Mobile units witl include 570 two-way
radios and 250 public address amplifiers
in patrol cars and other vehicles.

Unique features of the system will be
a punch-card centre for recording and
routing incoming calls, and a display
board indicating location and availability
of police vehicles.

This combination will allow central
control dispatchers at city hall to send
a patrol car to any location within
seconds of receiving calls.

Installation of the system was begun
this month, It is expected to be in full
operation by mid-June,

WARNING SYSTEM

In Detroit, a new system for warning
expressway drivers of impending danger
through a series of electronicully operated
signs that flash traffic messages is now
being drafled by the city’s department ot
streets and traffic. 'he proposed experi-
ment would cost more than $100,000.

The system would call for the signs to
be built on the taces of expressway
bridges: where they would be used to
warn drivers to slow down or leave the
eXpressways.

The signs would be operated electronic-
ally from a central control room,. which
probubly would be located in police
headquarters. Blacked out when not in
use, the illuminated signs would flash
such messages as “Troubles Ahead,”
“Speed Limit 30" or “Use Next Exit.”
All three of any combination of the mes-
suges could be tlashed simultaneously,

e

of the section there will
for outdoor filming.

Oftices, Wardrobe and Make-up Sec-
tions, the Music Department, and the
club premises for BBC staff will all
be included in the Main Block, on
which 700 men are at present at work.

The block will contain 8 million
bricks, 4,300 tons of steel, 2,500 doors
and 55,000 tons of concrete. During
construction concrete, already mixed,
is being delivered by pipeline under air
pressure all over the structure from
ceniral mixing points.

be facilities
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AUSTRALIA

PRECISTORS

{.R.C. High Stability Precistors are supplementory to the wall-known range of
l.R.C4 Metallised Resistors, and are ideally suited for applications whers
resistance stability over long periods is important. Under normal load
conditions it con be expected that the resistance change in value will be
less than t% over life. A range is availabie from local production.

These new |.R.C. resistors have been dcveloped to meet the latest needs ot
modern  electronic ond electrical circuits, ond olso overcame inherent
inudequacies of conventional-type resistors, They are ideally suited teo
critical circuity needs where stability over long periods of time is important.
The high stability type of resistor is outstanding in its ability to provide
permanence of resistance, low voltage ond temperature coefficients, low
capacitance and inductive reaclance in high-frequency opplications

[.R.C. high-stabifity resistors are particularly recommended for:—

1 Civcuits In which characteristics of carbon composition
resistors are unsuitoble ond wire wound precisions are too
large or too expensive.

2 Metering and voltage divider circults requiring high stability
and close tolerance of resistance values.

3 High frequency clrcuits where accuracy and stabllity are
required but where wire wound resistors are unacceptoble

4 Loading of tuned circuits to improve band pass character-
Istics at high frequencies.

| Commercial ) Maximum
Type | Rating at Resistance Values Length | Diameter | Working
40° Amdient Voltage
e Liz-walt 75 otims to 2 megs. 9/16” 5/32" } 350
DCF Towatt 150 ohms to 3 megs. 29/32" 19/64” 560
. N P . R . B A N
DeH 2-watt 300 ohms to 5.1 megs. | 2-1/16” y 19/64” ) 750

TOLERANCE: Precistors are available in stondard preferred
values only. Where specicls are required we suggest the use
of series or parallel arrangement of standord values to
obtain the special value necessory Tolerance: |, 2 or 5%
standord.

YOLTAGE COEFFICIENT: Type DCC is less thas 20 parts
per million per volt. Types DCF and DCH approximately
10 ports per million per volt.

TEMPERATURE COEFFICIENT: Between -.02% ond -.08%
per dag. C.

Contact your usual supplier for full detalls

Designed to combine accuracy

and economy for close tolerance
applications where long term

Sole Austrolian Agents: | 1 ofe i t.
W J: MeLellan & Co. Bty. Lid. stability is essential

126 SUSSEX STREET (wear King St.J, SYDNEY. BX 1131,
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NEWS AND VIEWS OF THE MONTH

Russian nuclear plane
PPEPORTS indicate that Russia is

planning 1o put a nuclear plane
into the uir this year.

A secret {our-jet bomber, a new ver-
sion of the unsuccesstul Bison, is being
adupted to carry a nuclear engine.

Reportedly heading the Soviet nuclear
air power team is a former Cambridge
professor, Peter Kapitza. the masler-
mind behind the sputniks.

He went over to the Russians from
his Cambridge laboratory in 1935.

A nuclear plane could circle the
world for days without landing or re-
fuelling.

Unless it were denied air space over
Western territories, it could show off
its cupabilities (o every nation.

The Russians  quietly  forecast
puclear plane two vears ago.

their

Interference with TV
RECENT report from the Post-
Master General's Department listed

586 complaints about interference with

reception of TV 'in Australia during

1956-7.

The main causes of interference prov-
ed 10 be—

@ Poor installation of aerials.

® Receiver faults or improper adjust-

ment.

® Induction from high tension lines.

But, in general. the interference prob-

lem does not appear to be a serious
one. This is largely because of the
high signal strength provided by the

stations over a reasonable service area.
It is-noteworthy that, in the iist of
interferences quoted, not one is due

@: What is the method by
which a space rocket obtains its
power? How can it operate like
a jet motor when there is no
air i outer space for it to push
against?

A: This is an old one which crops
up so often that the answer cannot
be repeated often enough.  Unlike
an aeroplane which uses a propeller
or air-screw, a rocket does not need
air to send it along. The word air-
screw, which is the correct name for
an aeroplane propelior. presupposes
the presence of air through which the
whirling blades can literally screw
themselves, and~Nt is the resulting air
pressures which are set up that make
the aircraft move. Without air, such
a machine could not move ulong, let
alone fly in the air.

Jet aircraft use air pressure on the
wings to keep them up, bui the source
of forward power comes from the
principle that every action has an
equal and opposite reaction, to state
it in simple terms, The thrust of
hot gases out of the jet engine pro-
ceeds with great force, and it is the
reaction to this force which produces
the thrust. In air, there is an added
advantaze for such engines in that it

!

L e
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Hune,

to the operation of an amateur trans-
mitter.

This point is well worth mentioning,
for at one stage it was thought that
amuateurs might have their own troubles
in this matter.

And there used to be a standing
tendency. now happily not so prevalent.
to blame the amateurs for any strange
noises which might appear In a radio
set

So tar, they seem to have a pretiy
clean sheet, although they have their
own active commiltees to co-operate
with viewers in case of difficulties.

* * *

TV links in Australia

ACCORDING to the Postmaster-Gen-

eral (Mr Davidson), P.M.G. engin-
eers are working on a research project
to determine the most efficient and eco-
nomical method of refaying TV pro-
grams throughout Australia.

The matter is becoming one of minor
urgency, for quite soon work will com-
mence on TV stations for other capital
cities and centres in Australia.  With-
out an adequate system of relays, TV
stations will be greatly handicapped in
their task of covering the Continent
with spol news,

There are two main methods of
carrying programs over long distances
—co-axial cables and micro-wave links.
The type of country through which com-
munication must be made largely deter-
mines which method s the most eco-
nomical and practical.

[t is highly probable that a combina-
tion of both methods might be the best
to use.

—POPULAR SCIENCE QUIZ

can be used to mix with the fuel,
entering at the front of the engine
and of course emerging at the rear.
But as far as efficiency goes, the air
is a nuisance. lor it absorbs consid-
erable power as the machine is forced
through it. In outer space, there is
no air to help combustion, so that
a rocket must carry all its own fuel.
But there is no air to impede pro-
gress, and little if any gravity either.
so that virtually all the reaction
forces from the motor are available
to send it along.

@: What makes the noise when
a whip cracks?  Surely a piece of
frayed string isn’t strong ewosugh
to do this? :

A: That’s a point which has
puzzled men for ages, particufarly
as some people seem 10 be able to
crack whips more easily than others.
Moreover loud cracks can be pro-
duced by comparatively little expend-
ed energy by some. while others flail
the air 1o litile avail.

Scientists have now discovered that
the crack is caused by the up of the
whip moving so quickly that it liter-
ally breaks the sound barrier and
produces a miniature version of the
bang which occurs when an “aiveraft
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Radiation and flu

OSMIC radiation from outer space

may be the mysterions factor which
triggers off deadly world-wide epidemics
like the recent Asian Hu outbreak. uc-
cording 10 the former deputy chief medi-
cul officer at the Health Ministry (Sir
Weldon BDalray) in London.

His theory aroused immediate scienti-
fic interest.

Sir Weldon said the influenza virus
normally did little damage, but cosmic
radiation caused a deadly new strain
to appear in many different places at
once.

The director of the World Influenza
Centre (Dr C. H. Andrews) commented:
“l think this' may be an important dis-
covery—the theory would certainly ex-
plain baffling world-wide outbreaks.”

* * *

A

New light on strokes
THE average man who suffers a stroke

can expect another within two years,
according to Irving Wright, an Ameri-
can heart specialist.

Doctors are now  concentrating
studies on cerebral strokes.

Some strokes are the result of a cut-
off in the supply of blood to the briin,
starving some brain cells from lack of
nourishment.

Other strokes come from the bursting
of a blaod vessel and drowning of purtt
of the brain in blood,

Doctors now understand that strokes
are not isolated accidents, causing brain
damage. but. instead, a sign of gcnera}-
ised disease.

—

does the same thing. The aircraft
bang is low pitched because as a rule
it occurs some distance away, and
like a thunderclap, loses most of its
high frequency sounds travelling to-
ward us,

But we are close to the wielder of
the whip, and so we hear the sound
as a sharp crack. Jt is estimated that.
properly wielded. a whiplash. mainly
in its sudden reversal of direction,
can reach a velocity of 1000 miles per
hour.

Q:
up?

A: Because the earth’s atmosphere
absorbs enough of the harmful rays
to prevent itl.  We must remember
that we live in this atmosphere be-
catise our life huas evolved to suit its
conditions  and  these include the
amount of radiation of all Kinds re-
cetved from the sun. We can. how-
ever, conceive of life forms which
could perish very rapidly. Imugine,
[or instance, a skin structure so sen-
silive that it wouid burn in the pre-
sence of any ultra-violet. It woulid
only be an extreme and opposile ex-
ample of a skin which some people
appear to possess, which makes them
apparenidy  imnme  trom  sunburn.

Why doesn’t the sun burn us

e e e et e e e ettt i

Pege lwa nty-nite



[ use the solder
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LEADING TV AND RADIO MANUEACTURERS USE

5 CORE SOLDER

PACKED IN A CONVENIENT DISPENSER PACK

I know Multicore. [ know leading radio
and television manufacturers in mosi
couniries of the world, including U.S.A
use it exclusively. For Multicore is the
only solder with more than one core
of flux built right in to the solder itseli.
Multicore has fivel

virgin metals, every inch is top quality.

I like the dispenser pack — the wire draws
from the top without twisting or damage.

I like the fact that you use far less
Multicore on every joint. Top quality,
convenient,” economical and now made
right here in a modermn Australian plant.

This is complete protection against dry
joints . . . and as Multicore uses only

HOW TO USE MULTICORE—apply Ersin Multicore
Solder simultanecusly with the iron or other means
of heat to the cleon components to be soldered.
No additional flux is required. ‘Only apply solder
direct to the iron for tinning. Do not ccrry solder
to the joint on the iron.

MULTICORE SOLDERS
(AUST.) PTY. LIMITED

43-51 Nelson Street, Annandale, NYW. LA 3666

AVAILABLE FROM ALL LEADING ELECTRICAL WHOLE
SALERS AND HARDWARE -AND RADIO SERVICE STORES

What more could you want?
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B.B.C. t»y TV on UHF

( N Monday, May 5. the BBC com-

menced a second series of high-
power experimental television transmis-

sions on UHF in Band V (610 Mc/s -
960 Mc/s) from the Crystal
The purpose of these experimental trans-
missions, as in the first series. is to test
the suitability of "this band of fre-
guencies for television broadcasting.

The first series of tests, which ran from
November 1957 to the end of March
1958, used the normal British 405-line
television standards, the sume program-
me being transmitted in Band V as in
Bund I so as to provide a direct com-
parison.

The second series of tests, which will
continue for three months, will use the
Western  European standard of 625
lines and the results will be compared
with those obtained in the recent 405-
line tests. It is hoped that these further
tests will throw some light on the prob-

“lems which would be encountered if it

were decided to use the 625-line. stan-
dard for a television service
IV and V. There is no intention of
making any change in the 405-line stan-
dard used by the BBC in Band L

FREQUENCIES

The experimental transmissions will
use frequencies of 654.25 Mc/s (vision)
and 659.75 Mc/s (sound). As in the first
series the transmissions will be in black
and white only.

The test transmissions have been plan-
ned by the BBC in co-operation with
the Television Advisory Committee and
the Radio Industry. A number of ex-
perimental receivers will be used and the
BBC, the Post Office. the D.S.ILR., the
I.T.A., and the Radio Industry will make
a comprehensive study of the received
pictures.

* * *

Britain’s new defence

Palace.

in Bands

BRITAIN has re- -affirmed her mtenlnon ‘

to rely rockets . for
defence. R o

The Government has been strongly
¢riticised for not proceeding with man-
ned aircraft of phenomenal performance.

These include fighters much more ad-
vanced than the supersonic Pl- fighters
of today, and bombers with a perform-
ance fur exceeding that of the Victoria
and Vulcan jets.

Many of these are in a stage of ad-
vanced development, but no  date “has

upon nuclear:

been mentioned by which they will -have

completely taken over the uumuys air
defence.

To bridge the gap between the prc%ent(

and the rocket cqmpped future, - pro-.

duction of
used wili be increased.

But eventually they will
from the front line.

The rockets

disuppear

pin her [aith are: -
A ballistic  rocket launched from
underground and more advanced - than

unylhm" of the same type bcln" dcvel—
oped by the U.S.

A propeller bomb with ouclear war-
head that can be fired 100 miles or
more from the target,

l.ong-range ground-to-air missiles to
combut Russia’s glzantic stralegic bom-
ber foree.

Anti-rocket rockets.
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the high rating aircraft now-

in which Britain “would
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New Grampion £59/10/.

Record Changers:
Mouarch £20/10/, Philips. £25/10/.

with G.E. VRIH head, £35/15/.
ELECTROSTATIC SPEAKERS:
housing 37/6.
Speakers:
£6/10/5. L
Speaker Cabinets: Exclusive
speaker enclosures for 8in or 12in, si
3 way sysiems, £24/10/.
. or casters from £25/10/.

- SPEAKER CLOTH:
metal silks. Full range, 37/6 vard.
all record players from 12/6.

INDUSTRIES

BX4440

Collaro 4-speed changer
Record Players: BSR £13/15/, Collaro £12,/10/.

Latest
many 6 watt 16/6, 20 watt 27/6, or Super Cotumn Electrosratic in robust

Goodmans from £1§, Magnavox from
£3/10/. Peerless from £6/19/6, Philips from - £12/12/,

range of hi-fi
ingle 2 or
Special Goodmans
Sherwood enclosure in- exclusive finishes,

legs

Super quality imported
Styli: for

MAGNETIC SOUND

ALL that's new in HI-FI
at Magnetic Sound Industries

At our new luxury showroom in the heart of the city, we have

every worthwhile make and model of amplifier,

system, vented enclosures, corner systems for the beginner
and the enthusiast.

EASY TERMS ON ALL EQUIPMENT FROM £5
Purchase or a personal Budget Account.

NEW RELEASES:

loudspeaker

DEP. cither on High

_Amplifierss:  Leak TLI0 Varislope, £105/13/, Quad Mark . 11 £113/12/6
RCA 235 watt £139/107/-, Rogers £73715/, Acuis (new’ price), £48/2/.

£18/17/6, dval £32/8/6,

Thorens latest model

Many others 0 choose from.

tweeters imported from Qer.

M.S.E. trom
Wharfdales from

£6/10/,

Bisley House, 387 George Street, Sydney

BX4587
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The neat sloping-panel metal case is in keeping with the new and highly efficient
circuit used for the amplifier. Dimensions are: 8%in by 4iin by 4in deep overall.

A Transistorised

ntercom.

Unit

nor the transistor amplifier here have an
appreciable warm-up time.

The switching system can be arranged
so that power is being used only when
the systern is actually in use. The cur-
rent drain of the transistor amplifiers is
so small that even with greaier than
normal use the battery will last virtually
as long as if it were standing on a shelf
unconnected. Because there are no fila-
ments left running the cost of power

from the batteries will actually be less-

than for a mains-operated system.

It would be possible to operate the
transistor amplifiers from the mains
given a suitable rectifier, but batteries
are so cheap compared with the cost of
the power supply that it just isn't a pro-
position.

HOW IT WORKS

Before going on to discuss the design
of the amplifier and the cabinet wiring
in detail a general picture of how the
system works will be of interest. You
can regard it as a block diagram in
words if you wish,

Each unit contains a speaker, an
amplifier and two switching systems. A
number of wires run between the units.
Actually there is one wire for each unit
in the system plus an individual return
(or earth) wire. Yet another wire distri-
butes power for the amplifiers to each
unit from a central source. This is con-
venient, since only the one bauery is
then required to power all units,

If for example there is a total of five
units in the system the interconnecting
wiring will be required to have a total
of six conductors, plus the earth return
system, about which we will have more
to say later, y

The essential point to understand is

SE
sL
o
ir
i
=

R

that each of the lines which circulate .

throughout the entire’ system is the re-

The greater availability of transistors now allows us to consider quite a few audio devices,

and an office intercom. system represents almost an ideal application.

We have taken

the opportunity to include the results of many experiments with various transistors and
transformers available at the present time. '

THERE will be many readers who

have joined us since the description
of the previous intercom units or who
have forgotten the original article and
therefore we can profitably take a little
space discussing the requirements of a
suitable system again.

For example, the system should be
capable of accommodating a reasonable
number of units. In our case this is
limited only by the number of positions
available on a swilch. A standard
switch, readily available, permits 12
stations per system.

NO INTERFERENCE

Two-way conversation between any
two stations in the system should be pos-
sible. The conversation between these
two stations should not interfere with.a
conversation between any other two
stations. ;

In order to satisfy this requirement a
separate amplifier is tequired for each
unit.

Complete secrecy is regarded as essen-
tial. No station should be able to listen
in on a conversation directed toward
another.

A press-to-talk system, together with

a simple method of selecting the station
to be called, is to be considered essen-
tial. In busy offices the very purpose of
the intercom may be its advantage
over the existing telephone in the matter
of speed and convenience. Since you
have only up to a dozen stations to
choose from at the most the intercom
selecting system should allow much
quicker contact than a six-digit telephone
number or even a four-digit house phone
system.

It is considered that battery operation
is to be preferred to power mains opera-
tion. A mains-operated system must be
left with all units always in operation,
otherwise a called station may not be
able to reply immediately. Neither the
battery amplifier previously described

— D

by Mayrice
indlay

ceiving line for one of the units. When
each unit is in the receive, or normal,
position the speaker is connected directly
between this line and earth.

However, when a station is used to’
“talk out,” the speaker is switched to.

behave as a microphone, with its output
fed into the input of the amplifier. The

output of the amplifier is fed to one of

the lines as selected by the switch.

PROCEDURE

For the sake of an example let us say
that the general manager on station 2
wishes 10 contact the sales manager on
station 5. For a start the speakers in
both intercomm units 2 and 3 will have
been connected by a link inside the
respective units, across lines 2 and 5
respectively,

The general manager turns his selec-
tor switch to position 5. He then presses
his “press-to-talk™ switch, when three
functions occur simultaneously. The
speaker is switched to the input of ampli-
fier No. 2, the output of the same ampli-
fier is connected, through the selector
switch, across line No. 5 and power is
applied to the amplifier. The chain from
microphone through the amplifier to the
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required speaker is then complete and
the general manager can have his say.

When the sales manager replies the
pesition is reversed. The speaker in unit
No. 5 now behaves as a microphone, the
amplifier in the same unit is energised
and the spsaker in unit No. 2 receives
its output through No. 2 line.

The .one possible catch here is that
the general manager will have to iden-
tify himself before speaking out, other-
wise No. 5 will not know where to turn
his selector switch. The chances are in
most circumstances that No. 5 will
recognise No. 2 by his voice. (“That old
so-and-so again.”) Of course the G.M.
could be speaking from another office,
when it would be necessary to say
“Speaking from No. 4,” or something
else to identify his position.

HANDLING TWO CALLERS

Another possibility with this system is
that two stations will call a third station
at the one time. In this case the voices
of both callers will be heard and the
called station will have to switch to one
and ask him' to wait a moment, depend-
ing on which is the more urgent.

As vou will have already seen, the
essentials of the system are not difficult
to grasp. It has been installed in a num-
ber of offices with which we have had
personal contact and proved to be a
great timesaver. The one facility that it
* lacks which could be of use in some
cases is the ability to call a number of
stations simultaneously in order to allow
‘conferences. This would require that
the output of a particular amplifier be
connected across a number of lines at the
same time,

You couldn’t simply connect all the
lines together at the transmitting station
by pressing keys or scme similar arrange-
ment, otherwise the secrecy feature
would disappear. A possible solution
would be to install a switching system
which connected the lines together at
the transmitting station only when the
“press-to-talk” button is down. Such a
system requires quite complicated and
special switches. While it has been used
in some commercial systems it adds
greatly to the cost and bulk of the units.

If the matter is so important as to
require a round-table conference it is
usually worth the time for all members
to go to the one office.

LINE IMPEDANCE

The next important general matter to
come up for discussion is the impedance
at which +the lines should work. For a
start it is obvious that it must be a

* fairly low impedance because the capa-
citance between adjacent wires in a long
and closely packed cable can be appre-
ciable and it is necessary that the capa-

- citive reactance between the wires at the

highest frequency involved be high com-

. pared with the line impedance, if cross-
talk between units is to be avoided.

Extensive experiments in our own case
have proved that it is guite practical to

“work at the voice coil impedance of the

- gpeakers, which mav be 3.5 ohms, two

ohms or something of that order. There
will be some losses with longer runs,
but the power output of the amplifiers
and the general efficiency of the system

_is sufficient to take care of all but ex-

- treme situations. -

If it'is essential for one station to be
well away from the others you can

AMPLIFIER & CABINET CIRCUITS

A '[E
T INFUT £l
 STATION
SELECTOR
SWITCH
SEND/RECEIVE SWITCH
Spring return type—shown
in receive position
12101019 BH-7 BEi51 4 302 ] GE- -8y

TRANSISTOR INTERCOM. (Cobinet Wiring)

The circuit of the amplifier, which is built on a bakelite strip, appears at the top

while the wiring inside the case is shown below. We suggest that you build the two

parts separately according to the circuits and connect them together when beth
are finished.

always use heavier than normal inter-
com cable, or parallel conductors,
choosing the wire gauge so that the total
resistance of any pair is not more than
twice the nominal voice coil impedance.
If, in a large svstem. a remote station
would require to speak to only, say, two
other stations in the system it would be
possible to economise on wiring by ex-
tending only the leads actually required.

In commenting on the system described

* previously, readers have suggested that

it would be a good idea to work at about
600 ohms in the case of long runs. This
would certainly reduce the losses to a
negligible level in any practical system

LIRSl SR AR ISR i L

[Parts for interconnection of units not included.)

| special intercom. cabinet

2 trailer knobs

| single pole, 12 position switch

| three pole, 2 position, spring-return
non-sherting switch

4 inch speaker

bakelite strip, 2 3/8in by 8 1/4in
8-lug tag strips

2N 185 transistors

T52 transistor

153 transistor

CZ3A thermistor

special transistor output transformers

B o e = B D - —

i
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but could lead to problems of cross-talk
between stations due to capacitive
coupling.

We have not conducted any experi-
ments to determine just how serious the
problem is or even if it actually exists
at this impedance, since we are qguite
satisfied that the results are satisfactory
at voice coil impedance.

Next, still talking in general terms,
we come to the amplifier itself. In the
10 years since we first described an inter-
com, transistors have been invented,
developed to extremely useful devices
and made available on the commercial
market. We are assured by the manu-

| special transistor driver transformer
see article

CAPACITORS

2 50uF 12 volt electrolytic, 3 10 uF 12

volt electrolytic, | 0.1 uF 100 volt paper, 5
| 0.0l uF 100 volt paper or ceramic.

RESISTORS all 1/2' watt.

[ 0. meg, [ 15,000 ohm, I 10,000 ohm,

| 5,000 ochm potentiometer, | 4,700 ohm,

2 330 ohms, | 220 ohms, | 4.7 or 5 ohms.

SUNDRIES

Hook-up wire, spaghetti tubing, rubber
grommet, nuts and bolts eyelets for

bakelite pans! &c.

e e e i i e o e e e Al Al i
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TRANSISTOR TRANSFORMERS

Suitable for use in the “Radio, Television and Hobbhies

"TRANSISTORISED INTERCOM AMPLIFIER”

These transformers have been designed in the Rola Laboratories specially to meet the
requirements of Ausiralian radio set manutacturers for highly efficient driver and output
units which provide a good frequency response when used with standard type low-powered
transistors. , .

They are intended to operate into ‘a standard 3.5 ohm impedance loudspeaker voice .
coil. General specifications of the output types TR7 and TR8 are similar, but a greater

signal input is required to get the increased power for which type TR8 is rated.

ROLA TRANSISTOR TRANSFORMER SPECIFICATIONS ——————
TYPE : DESCRIPTION IMPEDANCE - OUTPUT POWER
OHMS 6v. 9v.
DR4 . Driver transformer 3,000- 1,300 c.t.
TR?7 . Qutput transformer. . 420t -35 o 130 mW 250 mW
TRE i Output iransformer . . 300 c1.-35 200 mW 375 mW

HIGH EFFICIENCY LOUDSPEAKERS

Two small high efficiency Rola loudspeakers intended for transistor or conventional
battery-operated receivers have also been developed.

The first of these is the new Model 4C-05A fitted with an F44 diaphragm. This speaker
is small in size — it measures only 4%8” overall by 134" deep, light in weight — only 6%
oz. (without transformer), yet has an efficiency equal to that of the earlier Model 4F. lts

low cost, small dimensions and light weight make the 4C-QO5A an ideal chaice for minia-

furlsed battery or transistor receivers,

Where even higher efficiency is requnred and space and weight are nof critical, it is
‘recommended that the Model 5F be used.

ROLA COMPANY (AUST.) PTY. LTD.

P!!-;s’!hcﬁg-}our Radie, Jelesizsion & Hebbiss Juns,

1%
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VIEW INSIDE CABINET SHOWS MAJOR COMPONENTS

All components mounted inside the metal cabinet are visible in this photograph. The press-to-talk switch is at the top, the speaker
at the left with the station selector switch alongside to the right. Tag strips connecting with outgoing lines are at the lower left

with the volume control pot at the bottom right.

facturers of the types specified that sup-
plies are sufficient to meet any likef
demand,

Transistors are a “natural” for a pro-
ject of this nature. They are compact,
extremely, economical of power and,
provided their quite liberal temperature
ratings. are not 2xceeded, extremely
reliable. In fact, there seems no reason
to suppose that a transistor will ever
wear out if it is not abused, and it can
be soldered into circuit in the same way
as a resistor or a capacitor.

The power output of the amplifier
described here is greater than that of the
previous valve amplifier, while the aver-
age power consumed is less than for the
filaments alone of the valve amplifier.

NON-MICROPHONIC

Transistors are non-microphonic, per-
mitting very high gains to be achieved
without undesirable effects. They do
suffer from noise, but phenomenal gain
figures can be achieved before this be-
comes troublesome, provided suitable
operating conditions are chosen.

The compact nature of the transistors
inspired us to produce an entirely new
and smaller cabinet for the units. [t is
of metal and therefore there is Ilittlé
waste space due to its thickness. A
sloping panel brings the station selector
switch and the speaker at the best angle
for the operator when placed on a desk
at arm’s length.

Mechanically, transistors are so
arranged that there is little point in the
conventional chassis form of construc-
tion. We have found that a far more
suitable base for the amplifier is a strip
of thin bakelite (say about 1-16th inch)
with eyelets in suitable places for tag
points. Both the evelets and the punch-
=d bakelite are available commercially if
required.

Radiz, Televisien & Hobbies, Juns,

The speaker, the switches and termin-
ating strips can convenientlv be mounted
directly on the metal cabinet, while a
suitable place for the amplifier is the
baseplate of the cabinet. Input and out-
put impedances are so low that flexible
leads between the amplifier and cabinet
wiring can be run without any special
precautions such as separation or shield-
ing. In fact no shielded wires are re-
quired anywhere in the system, since the
impedance levels in the amplifier itself
are very much lower than in a valve
amplifier.

A considerable amount of thought was

given to the choice of selector, and

especially the press-to-talk switch. While
commercial units can use all sorts of
elaborate switches (at appropriate cost)
we are limited to components which are
available through the usual radio supply
firms and thence to readers.

The single-pole 12-position switch
used for station selection is relatively
straightforward and few readers will
have cause to complain about the appear-
ance or efficiency of this general idea.

For the press-to-talk switch we felt
that a lever looking somewhat like a

%
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Separate earth

refuen for
edch station
- o @)
2
; O
BATTERY
STATION' ETATION § STATION 3
Pin 13 Liny
Alternative Wiring Methed, ol 2 !T-"g
Wander lead on wall rockel s TS
ges 1o pin 1 for Station 1. ete oo L e
nits are then interchangeable. X 55 ! E
" 7: " Battery
™ 8: " Relurn

\

1958

A typical imercemmesiion dsmgram for the intercom. units. The important point

is that the sarth return wires for each unit return separately to a commen pesint,

preferably at the battery. Failure to adopt this procedure will result in cress talk
when more than one conversation is in progress at the one tfime.
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REGORD PLAYING

Collaro 3/554 Record Players.
3-speed studio, “O” Cartridge.
£12/15/6

Collaro R.C. 456 Record Changers,
4-speed studio “O" Cartridge,
£22/7/6

‘B.S.R. HF8 Player .. . £13/5/

H.S.R. UAB8 Record Changers, 4
speed .. .. .. .. .. .. £20/10/-

Collaro Transcription Unit with 16in
Arm and PX Head .. .. £31/2/6

Dual 1004 4.speed Precision  Auto
Changer .. .. .. .. .. £32/8/6

COSSOR
VTV.M KIT

SETS
£29 plus 123% Sales Tax.

Complete
diagrams and printed circuit,

MANUALS

Radio Servicing No. 1 .. .. .. 7/6
Radio Servicing No. 2 .. .. .. 7/6
Fault Finding . . 7/6
Television Time Base C:rcum 7/6
Television Circuit Refinements  7/6

with instruction  book.

e Oscilloscope Book .. .. 7/6
Magnetic Recording Wire and
Tape .. . .. .. .. .. .. .. 1/6

TAPE DECKS
COLLARO MK. lil

Four Heads. Twin Track
Operation.  Switch Mechan-
ism. Pause Control. Tape
Measuring & Calibrating
Device. Two Motors. High
Fidelity. !nstantly Reversible.
Constant Tape Tension. Re-
tractable Drive. Fully Mech-
anical. Finish — Cream Poly-
styrene cover plate with
maroon controls. Three
speeds.
£52/19/6

SCOPE

SOLDERING IRONS 6 sec.

Stgndard ._ __ .. £2/10/-
tnstrument  __ .. £2/10/-
Vibroscope _ __ _. £1/15/-
Transtormers . . £2/10/6

Screw fype hole cutters

Complete with wrench

" 71 pin . _. . £1/9/-
3" 9 pin __ __ __ £1/15/-
14 Octal __ __ __ £2/18/-
16-drawer steel

Cabinets . ) _ £2/8/6

Q-PLUS

Q Plus Crystal Set complete with
Heuadphones and Aerial .. £4/19/6

Q Plus Crystal Set only .. £2/13/6

CRYSTAL SET BUILDERS

Single Gang Condensers ..
Q Plus Headphones .. .. ..

1 guinea
£2/1/-

Spring Terminals .. ., .. 1/2 ea.
Germanium Diodes
OA70—O0A73 .. .. oa .. 6/1 ca.
OASI1-QABRS .. ., .. 7/1 ea.
Jabel Crystal Cotl .. .. .. 8/6 ea
Aerial Wire (100ft) .. .. 14/9 ea.
Insulators .. . .1/ ea.

Boys’ Book of Clyslal Sets. 5/- ea.

METAL GABINETS

SET OF 16 DRAWERS

48/6

INVERTERS

Van Ruyten 12TR 12 volt
DC, 240v AC 100 watt Un-
filtered £21/8/-

Van Ruyten 3253FF 32v DC
240v AC 100 waott fully fil-
tered __ __ __ __ £31/17/6
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_ WIRING DETAILS OF

GUTPUT
- TRANSFORMER,

THE

TRANSISTOR AMPLIFIER

DRIVE
TRANSFORMER

omvapporone:
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The amplifier is constructed on a bakelite strip 84in by 2§in. Solder joints are made to eyelets secured in holes in the bakelite.
The transistors are soldered directly into circuit along with resistors, capacitors, &c. Transistor leads should be left lin. long. It is
desirable to use long-nosed pliers as a heat sink when soldering.

*

typewriter space bar attached to the
front of the cabinet would fit in well
with the appearance and be functional.
However, we would then have had to
produce a special switch or persuade a
manufacturer to do so. The former
would have discouraged readers without
elaborate workshops and unlimited time,
while the latter would have resulted in
a very costly item. We thercfore de-
cided to compromise and use a spring-
return rotary switch together with a
trailer knob as in the earlier intercom.
Both the switches and the knobs will
probably have to be ordered, but apart
from a few days wait there should be
no difficulty about supplies.

AMPLIFIER DESIGN

Probably the most interesting feature
of the new intercom. unit is the transis-
tor amplifier, Very little knowledge of
transistors is needed to construct the am-
plifier and provided vou assemble all
the specificd components according to
the circuit and pholographs, there is no
reason why cach of . your amplificrs
should not work just as well as the
original.

On the other hand. most of our readers
like to know something of the design of
equipment either so that they can sub-
stitute near equivalent parts or just for
the sake of general interest,

Preliminary  experiments indicated
that a three-stage amplifier was required
to provide enough gain to build up the
output of the four-inch speaker. used as
a microphone, to the point where it
could be applied to another speaker at
acceptable level. Actually, the final cir-
cuit does have some reserve of gain to
allow for variations in speaker efficiency,

Radio, Telsvision & Hobbies, June, 1958

transistors, voice levels and other fac-
tors,

A detailed consideration of the design
of the amplifier can best start with the
output stage. The collector dissination
rating of the largest of the readily avail-
able transistors is relatively low and it
is necessary fo operate the output stage
in class B push-pull in order to obtain

a reasonably high power output.

Having settled for class B it almost
automatically follows that the driver
stage be transformer coupled to the out-
put stage. Circuits not involving a trans-
former are available but carrv with them
preater disadvantages than the cost and
bulk of the transformer, in this case at
least.

A big advantage of class B is that the
current drain of the stage is largely .pro-
portional to the signal level: with no
signal, the current drain is very low
while with maximum signal it is maxi-
mum.  Power is consumed onlv when
the amplifier is actually delivering out-
put. This makes for very high overall
cfficiency.

In the case of the transistor class B
output stage the bias deserves special con-
sideration because the distortion and the
ability of the amplifier to operate in a
stable manner at high temperatures are
intimately connected with the bias cir-
cuits chosen.

Normal practice in class B amplifiers
is to bias the output. device, be it valve
or transistor. to the point of “virtual cut-
off.” This is the point at which the
output characteristic would intersect the
zero current line if it were perfectly
linear.

If the transistor is biased so that the
standing current is less than optimum.

excessive  ‘‘crossover  distortion”  will
occur while, if the bias be adjusted so
that the standing cellector current is
greater than optimum, power wili be
wasted needlessly.

Perhaps even more significant in the
case of transistor amplifiers is the in-
creased  collector  dissipation  which
accompanics excessive standing current.
Heat dissipated at the collector causes
its temperature to rise ahove the ambient
temperature. The transistor is sensitive
to temperature and the standing collector
current increa-es as the temperature in-
creases.

If conditions are not very carefully
controlled it is possible for a “run-away”
condition to occur in which the increased
collector current causes an increase in
temperature which causes a further in-
crease in collector curgent until finally
the transistor destroys itself.

THERMAL INSTABILITY

Transistor circuit design is, in general,
more involved (han valve circuit design
and onc of the reasons of this is that
some means of rending the operating
point of the transistor rcasonably stable
over a wide range of temperature has
to be included.

In most cases this can take the form
of a network of normal resistors but
there are times when a thermally sensi-
tive resistive element can be included to
give even better stability over a given
temperature range.

All stages of the new infercomm. am-
plifier include some form of thermal
stabilisation, the circuit details depending
on the needs of the particular stage.

The base, collector and emitter of a
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Entirely new type 4-speed mechanism (16%,
334, 45 and 78 r.p.m.) ensures absolutely
uniform speed, with reproduction free from
frequency modulation! A very heavy turn-
table is fitted with a ground and lapped spindie
running on to a bail which takes the total
thrust of the turntable, and results in correct

speed with nodetectable ‘‘wow’" or “‘rumble’’.

The *‘Studio’ transcription arm fitted is of

tubular metal which has a very low resonance,

LJLAR

FOR FIDELITY IN
REPRODUCTION

IN STUDIO OR HOME

i,

4- SPEED GRAMOPHONE
TRANSCRIPTION UNIT
MODEL 47200

and is so designed as to be capable of playing
16 in. records. Any type of '‘Studio’ turn-
over crystal cartridge can be fitted. Model

4T200 can also be supplied without pickup.

GRAMOPHONMNE UNITS

The AC4/564 — a reliable and moderately
priced 4-speed Gramophone Unit which in-
corporates an automatic stop and can be
fitted with any of the Studio Turnover Crystal
Cartridges. ‘

All enquiries to the Sole Australian Agents:

ELECTRONIC INDUSTRIES IMPORTS PTY. LTD.

139~143 Bouverie Street, Cariton » » o«

SYDNEY ADELAIDE
713 Parramatta Rd., 90 Grote St.,
Leichhardt, N.S. W, Adelaide, S.A.

Phone: LM 6327 Phone: LA 5295-6-7-8
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transistor are roughly equivalent to the
grid, plate and cathode respectively of
a triode valve. However, there are
important differences and the main value
of any analogy is as a stepping stone
between valves and transistors.

The most important characrevistic in
the case of a valve is the rclation be-
tween plate current and grid voltage.

The impedance looking into grid cir-
cuit is normally linear and very high,
even allowing for the grid return resistor
which must necessarily be included.

For the transistor the analogous re-
lation is that between the collector cur-
rent and the base current. For a linear
output current a linear drive current
must be supplied. However. the input
resistance of a transistor amplifier look-
ing between the base and emitter is not
zero and, furthermore, it is not even
linear.

BIAS REQUIREMENTS

Furthermore, the bias which estab-
lishes the operating point for the transis-
tors should be essentially a current rather
than voltage bias. While the resistors in
the normal common emitter arrangement
look similar to those in a valve ampli-
fier with cathode bias, closer examination
of the valucs will show that the similarity
is very slight.

Another difference between transistors
and valves is that valves with zero vol-
tage bias, in most cases, draw a high
current. Transistors with zero current
bias draw a low collector current. In
general, some bias current must be ap-
plied in order to bring the transistor to
the required operating point.

For class A amplifiers the bias is
chosen to bring the transistor somewhere
near the cenire of its characteristic while
for class B amplifiers the bias is usually
chosen so that there is a small standing
collector current.

In our circuit, the forward bias for
the 2N185’s in the output stage is de-
termined by a nctwork of four resistors
so arranged that the standing current
with no signal tends to remain reason-
ably constant with changes in tempera-
ture. The natural stability of the cir-
cuit is assisted by the inclusion of a ther-
mally sensitive resistor with a negative
cocfficient of temperature.

TEMPERATURE COMPENSATION

As the temperature increases the ef-
fective resistance between the terminals
of the 330 ohm resistor and the CZ9A
thermistor in parallel decreases, reducing
the forward current bias and hence tend-
ing to offsct the natural increase in stand-
ing collector current with increasing tem-
pcrature.

The values we have chosen are what
we believe to be the best compromise. If
you feel that you could tolerate a little
more distortion, the 10,000 ohm resistor
between the negative high tension line
and driver (ransformer centrc tap could
be increased in 15,000 ohms with the ad-
vantage that the standing coltector cur-
rent of both output transistors will be re-
duced. 1In consistently warm climates
the 15,000 chms would probably be the
best choice.

The AC load into which the output
transistors operate is worthy of some
discussion. A number of transformers
for transistors with differing primary
impadances are ‘available and readers will
want to know” what is the optimum.

Lower values tend to increase the
power output. the transistor dissipation

Padie, Telsvision & Hcbbis:, Junse, 1958

and the drive requirements. While we
would like to have as much power out-
put as possible. it is essential that the
transistors be operated in a safe con-
dition. We would suggest that the mini-
mum load he 200 ahms collector to col-
lector when th> powsr delivered to the
output Jin: will be 309 milliwatts or a
little more.

With  higher loads. the maximum
power output decreases and if it is de-
sired that (he output be of the order
of 200 mw we would suggest that you
choose a transformer reflzcting a load no
higher than about 450 ohms. A good all
round optimum is the 375 ohms collector
to collector which has begen used by the
manufacturers of the transistors in a sug-
gested circuit.

The above assumes that the secondary
is feeding into exactiy its rated impe-
dance which is usually near enough to
being the case when a portable receiver
or record player is involved. However,
the resistance of the line connecting the
autput of the intercomm. amplifier to
the spcaker may casily be comparable
with the voice coil impedance. The
actual load reflected to the transistors
may then be greater than the stated
transformer primary impcdance.

For example, if thc spcaker is connec-
ted to the amplificr through 100 feet of
thin bell wire the additonal resistance
introduced into circuit is about 3 ohms,
Therefore. over most of the frequency
range, the collector to collector impe-
dance presented to the transistors will
be almost twice the marked value, assum-
ing a 3.5 ohm voice coil.

OUTPUT TRANSFORMER

Therefore, in cases where none of the
lines between units is ta be very short
you could well chaose the lowest of the
primary impedanee transformers men-
tioned, that is, 300 ohms, .

We have alrcady made the point that
the dissipation ratings of the transistors
can be excecded if the load resistance is
too low. At very low freauencics the
inductive reactance of the transformer
primary becomes low and at very high
frequencics the reactance of the capacitor
across the primary winding becomes low.
(The capacitor is included to minimise
crossover distortion and give a tone con-
trol effect.) Therefore, if the output tran-
sistors are driven hard at either very high
or very low frequencies they could be
damagzd.

Trouble is only likely to occur if you
attempt to measure the frcquency res-
ponse at near maximum output, Specch
fed through the amplifier in the normal
way has few sustained very high or very
low notes.

Always be carcful not 1o feed the
amplificr into a shorted line.
The driver stage uses a single T83

transistor with a rcsistive stabilising and
bias network gencrally similar to that of
the output stage except that the values
are chosen for class A operation. Also,
the stage is designed so that it has a re-
serve of output at any likely temperature
without resorting to thermistors.

DRIVER BIAS

The forward bias current is obtained
throungh a resistor which connects with
the decoupled negative high-tension line.
The connection shown has the advantage
that a definite time elapses between the
application of the high tension and the
flow of collector current in the transistor

with a consequent reduction in switching
surges.

The transformer used to couple the
collector of the driver transistor to the
bases of the output transistors is worthy
of some comment. The turns ratio of
this transformer, together with the onera-
ting conditions of the driver transiormer,
mu:i be chosen so that adzquae drive 1s

applied (o output transistors.  Further-
more. this drive must result in linzar
output from the output transistors with

the driver current drain as small as pos-
sible consistent with other requirements.

A number of driver transformers are
available with ratios varying from 1 to
1 primary to full sccondary to about 24
to 1 primary to full secondary. All will
work satisfactorily, but it is interesting
to note the factors limiting the perform-
ance at the extremes of the range.

In the case of a transformer with a
low primary impedance th= current drain
of the driver stage must be high in order
to develop sufficient power to drive the
output stage fully. If taken to the
extreme. this can lead to either or both
the transistor’'s current and dissipation
ratings being exceeded.

Going to the other extremc, if the
primary of the driver transformer has
a very high impedance. the collector of
the driver transistor will not be able
to swing over a sufficiently wide range to
drive the eutput “transistors to full out-
put. This is because the peak-to-peak
voltage at the primary of the transformer
is limited to twice the supplv voltage
of the driver transistor (or a little less).

(Note that any voltage developed
across an emifter resistor in the driver
stage must be subtracted from the total
supply in calculating the actual supply
voltage for the transistor.)

Further. there is the question of dis-
tortion. Thcre are a number of factors
contributing to the total distortion in the
output stage. one of which we have
already discussed.  Two other [actors
are the non-lisearity of the input charac-
teristic and the rcduction in the current
gain at high collector currents.

DRIVE REQUIREMENTS

If the current gain characteristic were
linear it would be desirable to feed the
bases of the output transistors from a
high impedance, or constant current,
source. However, it often happens that
the non-linearities in the input and out-
put characteristic tend to cancel giving
less distortion with well-regulated drive,

It is difficult to obtain pood driver
regulation  together with  economy.
Therefore practical operating conditions
are not always chosen for minimum dis-
tortion.

A 10 uF clectrolytic capacitor is con-
nected across the cmitter resistar of the
driver transistor to prevent degencra-
tion.

The valuc is chosen so that there is
actually some degeneration of the lower
frequencics within the range. This is
desirable both to balance the character-
istics of the speaker used as a micro-
phone and to prevent too much low fre-
quency drive being fed into the output
transistors.

If you find that, with the particular
combination of voices and speakers you
have, there is a reserve of gain, vou
could try reducing the value of this cap-
acitor down to about 0.5 uF. This will
reduce the tendency to “woofiness” ex-
hibited by the small speakers used as
microphones and also make the best use
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of the output of the power transistors.

A rather simpler stabilising circuit is
used for the first amplifier stage. For-
ward bias is obtained from the collector
of the transistor through a simple drop-
ping resistor. When the collector cur-
rent increases due to rising temperature,
the voltage drops and so does the for-
ward hias current.

THERMAL STABILITY

This circitit does not control the col-
lector current of the stage to within the
same limits as the previous network but
a greater shift in operating point is per-
missible since the stage is handling very
low signal levels.

Az well as the D.C. feedback, a small
amount of A.C. negative feedback oc-
curs with this circuit. The amount de-
pends on the internal impedance of the
source feeding the base of transistor. In
this case it can be neglected since the
driver source impedance is low. The
negative feedback could be eliminated
by means of a network requiring an addi-
tional resistor and capacitor but this
would mot be worthwhile. The reason for
using the circuit is to save two resistors
and the electrolytic capacitor.

The transistor used in the input stage
may be either a TS! or a TS2 with a
preference for the TS2 since it will give
higher gain. Types TS!, TS2 or TS3
may be uscd in the driver stage, but
the TS3 is to be preferred again because
of its higher gain.

A capacitor between coliector and
emitter of the input transistor helps to at-
tenuate the extreme high frequencics and
also to ensure stability under certain con-
ditions.

WIRING DETAILS

The low impedances of transistors cir-
cuitry pose some problems with regard
to common impedances in return cir-
cuits, particularly in high-gain amplifiers.

In this case it is necessary to run a
separate wire from the return circuit of
the input transistor back to the speaker
voice coil in order to ensure that poten-
tials built up across any lead common
to the input and output circuits do not
result in fecdback and possibly instabi-
Tity. If you carry out the wiring exactly
as shown in the circuit diagram there
will be no need for worry on this scorc.

We have suggested in the circuit that
a transformer be used between the
speaker/microphone and the input of the
transistor, This frapsformer may be of
the same type as used to couple (he out-
put transistors to the line. The exact
impedance ratio is not critical.

[t in, in ract. quite in ordcr to usc a
small speaker transformer with a ratio
of, say, 3.5 ohms to 7,000 ohms and
there will be very little difference in
practical results.

Furthermore, it is possible to feed the
speaker voice coil directly into the base
circuit of the input transistor completely
eliminating the transformer. The gain
will drop appreciably but thcre will be
cases when it is important to save on
cost, and the gain without the transformer
will be sufficient.

TRANSFORMER PLACEMENT

With the layout shown there is no
appreciable magnetic coupling between
the input and output transformers, but
it would be undesirable to have thecm
mounted closer than about three or four
inches.

For those who likc to cxperiment, it
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is possible to apply negative feedback
over the last two stages of the amplifier.
With negative feedback it will be possible
to reduce slightly the standing current of
the output transistors.

Place a 10 ohm resistor hetween the
330 ohm and 10 uF capacitor in the
emitter circuit of the TS3 driver and
the return line. From the junction of the
330 ohm, 10 ohm and 10 uF components
connect a {00 ohm resistor back to the
active side of the voice coil winding.

If this connection causes the gain
to increase or the amplificn to oscillate
it will he nccessary to reverse the con-
nections Lo cither the primary or the sec-
ondary winding.

With the valucs mentioned and ave-
rage transistors, the feedback will he of
the order of 6 dh but it can be increcased
or decrcased hy decreasing or increasing
the value, respectively, of the feedback
resistor (100 ohms). Extremely low
values will not only result in cxcessive
loss of gain but may result in spurious
oscillation.

So much for the amplifier.

CABINET WIRING

The wiring inside the cahinet is
straightforward except for the point
about the earth return for the preampli-
fier. The point is made c¢lear by the cir-
cuit diagram and there is no possibility
of error provided you follow it cxactly.
The ohject of the cxtra return wire is
to cnsure that nonc of the wiring con-
necting the spcaker (used as a micro-
phone) to the input of the amplifier is
common to the output circuit.

Whether the phasing of the transfor-
mers happens to be such as to give posi-
tive or negative fecdback, oscillation will
almost certainly occur and could he
damaging to the output transistors if per-
mitted to continue.

Because of their relatively low im-
pedances, transistors are particularly
prone to fcedback troubles duc to com-
mon impedances. However, in this case
the ftrouble is mainly due to the low
impedance of the imput and output cir-
cuits rather than the transistors them-
selves. The original valve intercom. am-
plifier had to be wired in a similar man-
ner for the same reason.

If the low impcdance is a disadvan-
tage In one way it 1s an advantage in
another because no shielding is requircd
in the cabinet wiring. Circuits connected
with hoth the input and output of the
amplifier can connect to the same switch
without the troubles with instabiilty
which would occur in the case of high
impedance valve circuits. Just to prove
the point, we bound the input and out-
put wires leading from the amplifier to
the cabinet togcther in a cable without
any instability froubles.

INSTALLATION

The interconnecting wiring which we
have already mentioned bricfly is deser-
ving of some spccial mention. Further,
we have preparced a special diagram to
clarify some of the more important
points.

The most important point to note is
that each station in the system should
have a scparate carth return and that
this return should be made to the posi-
tive terminal of the battery. If desired
a connection can be made between the
positive terminal of the battery and an
external earth such as a water pipe. This
will not be strictly necessary.

When we spcak of a scparate carth
return for each station we mean that the

earth wires must be insulated from each
other right up to the common point.
The reason is that all connecting wires
in the system will have some audio vol-
tage developed across them due to their
resistance. If a length of wire happens
to be common to two pairs of stations
in the system ‘“cross talk” will occur.
Apart from the nuisance of the back-
ground noises, the secrecy feature of the
system disappcars.

PRECAUTIONS

The volume of the cross talk depends
on the resistance of the common wire
and can be quite low. However, when
installing a complete system it is little
trouble to include the extra conductors.

From the service point of view, there
is an advantage in having all units
identical. A spare unit can then be kept
and should a unit fail in service, it is
simply a matter of substituting the spare.
The faulty unit can then be repaired at
leisure.

In the normal way, the receiving line
is sclected by a wander lead inside the
unit. However, if the wander lead is
extended through the flexible cable to
the plug, say via pin 6, the receiving
line can be selected inside the wall
socket and the units interchanged with-
out the nced for changing a lead inside
the casc.

The disadvantage is that it is then
only possible to accommodate five
stations with an octal plug. If you must
have six stations, connect the wander
lead inside the instrument. On the other
hand if you must have seven or more
stations. you will need an extra, say a
seven pin, plug anyway and you may as
well make the wander lead connection
inside the wall socket.

CONCLUSION

The cabinet dcsign we have used for
the original design is capable of vari-
ation to suit individual requirements
since positions of components are not
critical.

In conclusion. a few words
possible alternative amplifiers
may be helpful.

There is the possibility of applying
fecdback over the last {two stages. using a
small value emitter bypass capacitor to
shape the frequency response character-
istic and omitting the input transformer.
The first two make an appreciable im-
provemcnt 1o the general quality of the
audio while the omission of the input
transformer permits the amplifier to be
made smaller.

All three modifications result in a loss
in cffective amplification,

However, at slightly greater cost it
would be possible to install an additional
transistor amplifier stage which would
more than make up the overall loss.
Such a stage could be installed betwecn
the present preamplificr and driver and
may use cither a TS2 or a TS3. The
emitter bias resistor could he about
[.500 ohms bypassed by a 100 uF, the
collector load 4,700 ohms and the coup-
ling capacitor to the next stage 10 uF.
The gain control conld be a 10,000 ohm
pot between the base of the same trans-
istor and ground while the forward bias
resistor between the supply line and base
should be about .047 meg. Both load
and bias resistors should connect to the
decoupled supply line. The present
5.000 ohm gain control will no longer
he required and may be replaced with a
fixed resistor,

about
designs
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Fig. 1. Oscillogram of pickup output showing the full orchestra at the f[eft, which
is then followed by drums and cymbals,

All About Audio
and Hi-H

In this article the writer discusses the factors that determine the power
handling ability and efficiency of high fidelity loudspeakers.

We have seen that a diffuser can be CENTRE
used to subdue peaks in the upper re-  POSITION  INDUCTANCE  OF TROUGH
gister and reduce beaming effects. The 1 6.2 mhy. 2 ke
problem can also be tackled electronical- 2 2.8 mhy. 3 ke
ly in the speaker circuit by using a filter. 3 1.6 mhy. 4 ke.

A dividing detwork in multi-speaker 4 1.0 mhy. 5 ke,
systems is designed to limit the activi- [ 0.7 mhy. 6 ke.
ties of each unit to its most satisfactory b Filter off
audio range and has bccome almost
standard practice in wide-response in- .
stallations. It s obvious that similar & Zmhy (SEE TEXT)
controls can be used on a single speaker
or on two or more units working in
parallel, although the full effect of a
dividing network will not be ohtained.

There is. however, the henefit of
smoothness f{rom units working in
parallel due to cancellation of reso-
nances which rarely occur at identical
frequencies in different speakers. The L sonda__|
filter now described was made up by NEUT ra . ]
Mr R. E. Cooke. and could easily be K — STEARER
assembled at home by the average 2
experimenter.

It gives continuously variable attenu- Fig. 2. Filter circuit that can be
ation up to 15 db centred around a employed as tone control with
choice of five frequencies, 2, 3, 4, 5, o1 speakers of 8-15 ohms impedance.
6 kc., sciected by a switch. The “ofi” (after E. M. Price.)

position of the switch enables rapid
A-B comparisons with unmodified res
ponse of the specaker (2) to be made
without altering the resistor setting.

Fig. 3. Dimensions of the 6.2 mhy.
tapped coil used in the filter cir-
cuit 303 turns of No. 18 British
" SWG (No. 16 AWG) d.cc. wire

The filter consists of a pavallel-tuncd is used with 1 + 215 163, 133
I.C resonant circuit shunted by a Is: ’”2 t “;s '628 l.b i d
variable resistor R. The tapped air- an ums7°rh" S Looan
core;i inductor L. is wound by hand: the Ty
1 ufd. capacitor C may be anv good 0600000 0000 K
paper type obtainable from jobbers. R 8888888 888°§8§1 f
s a wire-wound, lincar taper variable, 35338233 888§8§8 :
and S s an ordinary 6-position switch. 29253 8080000_L
The full circuit is given in Fig. 2. 2 - 202000

The filter is placed in serics with the 2"
loudspeaker, and the switch gives maxi- 4"
mum rejection at various frequencies as
follows:—
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By G. A. BRIGGS

SPEAKER POWER
AND EFFICIENCY

PARY 8

With R set at its full value of 50
ohms, the maximum dip in response of
about 15 db for each switch position it
pmdnced A general picture of results
ts given in Figs. 4 and 5.

The air-cored inductor L consists of
303 turns of No. 18 SWG (No. 16
AWG) double cotton- covered coppsr
\ure Tappings are brought out as shown
in Fig. 2. The total resistance is only
1.2 ohms so the insertion loss is negli-
gible outside the region of resonance.

I have becn using one of these filters
with an experimental speaker system
which has some annoyance value in the
upper middle register. 1t works very
well, but it 1< difficult to decide which is
the “correct” setting and 1 would al-
ways prefer a speaker which did ngt
require the treatment.

"PRESENCE" EFFECT

The general effect is similar 1o the
use of a so-called “presence” control on
amplifiers. which | find much more
baffling than simply relying on the nor-
mal bass and treble controls, which
usually prove to be adequate.

But there is one possible application
of the filter which can be fully recom-
mended. and that 15 where a wide range
speaker is being used on a commercial
set not equipped with adequate tone
controls and with an over-all response
shaped like a salmon, with all the best
cuts in the middle.

A large speaker system often sounds
woolly on music and resonant on speech
with this type of input. and a touch of
tone control in the speaker circuit often
works wonders.

POWER HANDLING AND
EFFICIENCY.

These qualities in a loudspeaker are
so interdcpendent that we might as
well deal with them together.

| always think that for domestic nse
the power handling capacity of a spcak-
erf is a very much over-rated virtue;
we are concerned with how much
comes out of a spcaker, not with how
much we can put into it.

The main difficulty is the absecnce of
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any recognised system of rating, plus
the fact that the. method of wmounting
affects results. .

Probably the ~best assessment is 1o
listen to the speaker on full orchestra—
including cymbals—and also on organ
and rate it at peaks which are frce from
roughness, harshness, and undue boomi-
ness.

Full orchestra is mentioned here
deliberately because, with modern re-
cording techniques, there is far more
power in the upper register than there
used to be. In fact, the hi-fi craze -has
often produced too much top. but there
are welcome signs of a return to sanity.

Distortion at high frequcncies is al-
ways much more distressing to the ear
than at low frequencies.

COMPARATIVE QUTPUT

The oscillogram of Fig. | shows that
the peak produccd by cymbals is almost
equal to the drums. The output from
a pickup was photographed on the
scope. At the left wc have full orches-
tra for comparison with drums and
cymbals that follow. Tt is interesting to
note the stcep wavefront produced by
these percussiop Instrumients: any over-
loading of amplificr or speaker at these
pcaks would obviously mar results.

Rating a loudspcaker at a single fre-
quency is quite useless, because foo
much depends on the choice of fre-
quency. and the speaker does not have
to work at a single frequency—it al-
wayvs receives powerful harmonics.

But this is not to say that testing a
loudspeaker at a single frequency is use-
less.

This is, of course, vital to any assess-
ment of performance. )

We have already stated that method
of mounting affects rcsults, If reflex or
horn loading improves the waveform at
low frequencies for a given output of
sound, then frequency doubling and
trebling are reduced and so is inter-
modulation; but the important point is
the outlput. No system can be judged
merely by the amount of input it will
take.

This is one reason why the open
baffle is still better at the bass end than
most peoplc imagine, in spite of cut-off
due to limitation of size.

The cone is free to move as it likes
and the sound waves from back and
front enter the room without restriction.

The speaker will handle fewer watts
than reflex and enclosed cabinet types,
but it nceds fewer watts for equivalent
acoustic output over most of the aundio
range.

SPEAKER EFFICIENCY

It is a pity that it is almost impossible
to measure total speaker output, but it
is very easy to measure and calculate
input. (Mr Cooke uses a sliderule, but
1 can still do it on my fingers.) This is
why the habit of rating spcakers on in-
put and ignoring output has been so
gencrally adopted.

It cannot- be too strongly cmpha-
sis_cd that true efficiency in a moving-
coil speaker depends on flux density
aud this is the quality in a magnet that
costs the money. And in this connec-
tion we refer to total flux, which is the
product of gauss and gap dimensions
(diameter, width, apd depth). .

It is impossible to assess the value of
a magnet by a statcment of gauss alone,
as 13,000 lincs per squarc centimetre

Rodio, Televlsion & Hebbies, June. 1958

Fig. 4. Ralationship

between the power

|aE
E
W
x
m
input to a loud o ]
speaker and 'rhe% //
amount of sound %° /
that it produces %
taking | watt as ref ¥
erence. PR
@ o J
x 0 h] 0 [}
with o typical lin centre pole would
give 54,000 total flux, where 13.000

tines with a 14in centre pole would pro-
duce 145.000 lines, at an extra cost of
about 100 per cent, -

Magnet weight gives a rough idea of
value. but as the prices of magnelic ul-
loys vary. the weight is not a complete
euide. Actually. it makes no difference
{0 the uscr which type of magnet is em-
ployed; whether it is alni, alnico, alco-
max, ticonal, ceramic, or hvgienic does
not matter. The only thing that counts

in valuc is the total fAux. All modern
magnets merit the description
permancenl.

EFFICIENCY AND WATTS

It is always difficult to grasp the re-
lationship betwecen the power we pul
into a speaher and the amount of sound
which comes out, because a twofold n-
crease in power produccs only 3 db in-
crease in sound pressure. which is just
easily perceptible. (To the cuar, the in-
crease sounds more fike 33 per cent
than 100 per cent) Fig. 3 shows the
relationship, taking [ watt as a rcler-
ence.

o 30 6y
POWER QUTPUT IN WATTS

30 to 60 watts is the same as from 1 to
2 watts, but eclectrically it is quite a
different story. As Fig. 3 shows. it pays
to use a high-cfficiency (ie., high flux
density) loudspeaker and work on the
steep portion of the curve below |5
watts, becavse the next 3 db are at a
high premium in  terms of amplifier
watts, which cost money and involve
bulky equipment.

DOUBLING THE POWER

We have ourselves often been  as-
fonished at the small increase in sound
level in a concert hall which results
from doubling the power. Using four
[5-watt amplifiers. cach 15 ohms out-
put, in parallel. gives 60 watls when
four 15-ohm speakers arc switched on.
also in parallel. With one speaker in
circuit the available power is only 15
watts Jue to mismaich.

Under these conditions. two speakers
are better than one and four are better
than two. but the total differénce never
sounds like 45 watts, The same argu-
ment applies in reverse under domestic
conditions, where we can drop from 30

Acoustically, the increase in level watls to 15 watts in amplifier output
caused by an increase in power from  with little apparent sacrifice in sound.
+2
. l
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Fig. 5. Audio output response curves of the filter circuit described praviously. Note
that as more inductance is switched in the dip moves downward from 6 to 2 ke.
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Fig. & These responie curves show what happens to the attenuation as the resistor
is varied and the coil tap remains on 3rd position. Maximum dip here is 15 db.
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Compare your iron

with these Scope features —

L] .N =

[ IEX I WY, R TS

v

10.

Heats in 6 seconds,
Scope is absolutely safe. Operates

from A.C. mains through National

Transformer or from a car battery,
Extremely suitable for heavy or
delicate soldering.

Compact  design, 10in long,
weighs 3% ozs,

Scope solders easily in tight and
awkward places.

Scope is as effective as irons rated
to 150 watts.

Light thumb pressure operates
and controls heat.

Scope requires little cleaning and
tinning.

Replucement parts are always
available and fit easily.

Scope is fully guaranteed.

Retail Price 50/-

Mational Transformer, fully approved
under prescribed articles of the Electricity
Authority, Official Approval No. N/156

Price 49/7

SOLDERING IRON

THE ONLY SOLDERING IRON

that can be satisfactorily used

in the OPEN AIR

Scope’s unique construction makes it the ideal soldering
iron for use in the open air, even under adverse weather
conditions. With Scope the heat is generated immedi-
ately at the back of the soldering tip and transferred
through its small tip directly to the work. There is
virtually no loss of heat even in high wind conditions.
Scope differs from conventional irons where the large
tip is a reservoir of heat, and during adverse weather,
its heat is freely dissipated.

Check Scope’s features and then test
Scope for yourself at your local supplier

e,
& 2

s
Lt
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‘&?(a 0 u‘%‘

EEIRY

HOT IN O SECONDS

Australian and Overseas Agents, Wm. J. MclLellan & Co. Pty. Ltd., 126 Sussex St., Sydney BX1131
N.Z. Distributors: H. W. Clarke, Auckland and Wellington.
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(The reader will motice 1 am careful to
say we can drop . . .7 rather than you,
because this viewpoint is more popular
here than in the States.)

I admit that the margin of safcty on
the peaks shown in Fig. | is greater
with a 30-watt amplificr than with a
I35 watter, but 1 am assuming that the
domestic levels of 3-5 watts on full or-
chestru—previously  stated as  adequate
—will not touch 15 watts on transient
peaks with drums and cymbals.

This is even more difficult than rating
power handling capacity. When 1 sce
it stated that the efficiency of horn-
Joaded speakers’is 40 per cent compared
with & per cent for reflex enclosures.
and even as low as 2 per cent for smal
nfinite baffies, 1 can only conclude that
the conditions of test do not even yp-
proximate the conditions of use. so the
findings are of doubtful value to the
average listener.

MEASUREMENT OF EFFICIENCY

The question of where a test is made
is of vital importance. For instance, if
vou work under free-field conditions
and mecasure the output at the mouth
ol a horn vou will obtain  maximum
reading. but if an open baffle is used the
reading in front of ‘the conc represents
onlv half the output which would be
available in“a live room. The reverbera-
tion time of the listening room also
affects  results—the longer it is, the
greater the build up of sound, but this
would not necessarily affect all speak-
ers to the same extent.

The strongly directional properties
of horn loading are too well known to
need further cmphasls but if efficiency
tests are, mdde on-axis they do not ap-
ply if you listch 30 dee. off-axis. In
other words. dircctional properties have
a lot:to do with the question, and an
omni-directiona!  speaker  system  rated
officially as & per cent eflicient might
give an average sound level in a normal
listening room almost equal (¢ horn-
loaded types rated much higher.

Part 9 of this series will deal with
speaker mounting and response curves
wi]l show that these differences are not
as great as one might expect, although
it is clear that the totally enclosed cab-
net filled with™ sound ‘absorbents mops
up half the sound produced by the cone.
and reflex wenclosures absorh much of
the middle and upper registers.

AMPLIFIER -QUTPUT

The relationship between speaker effi-
ciency and amplifier watts is well sum-
med up by N. H. Crowhurst as
follows:—

“Take a 2 per cent efficiency speaker
in comparison with a 10 per cent effi-

cient speaker. Obviously, a 10-watt am-.

plifier with a 10 per cent efficient speak-
er will produce the same acoustic out-
put into the room as “will a S50:watt
amplifier with a 2 per cent  efficient
speaker. Both will give a maximum of
just 1 watt into the room.”

Mr Crowhurst also said that the acty-
al sound encrgv you need in the living
room is only a matter of hundreds of
milliwatts at the peak. I agree.

It is, T think, necessary here to re-
peat the warning that we only get 10
watts out of a 10-watt amplifier when
it is correctly loaded. Amplifier makers
belong to the more fortunate members
of the audio industry; they provide  a

(Continued on Page 127)
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THE NEW ULTRA-LINEAR

VERDIK

10 WATT AMPLIFIER & PREAMPLIFIER

with grain-orientated core transformers

@ tape input and
tope output

point one per cent
distortion at
10 watts

@ preamplifier
using EF86

@® power amplifier

£52/10

vwame Linisirgy Ao unyg ’
et Ll B

Armstrong - AM44

tune All ave Armstrong selecto- Armstrong power am-

r. W ege . .

! Y matic reamplifier, plifier delivering 20 watts

vith priable preame peak with EL 34's.
andwidth.

£42/10/- COMPLETE £84/10/-,

ik Altec d
Garrard 301 Wharf ed o le
turntabics

RCA  Orthophonic ampliticr and C.EC. turh- :::::r enclo-

‘preamplitier, £139/10/-, tables £42/10/-

Enclosure Kits tully &
assembled ready for Wharfedale su- .
painting or polish- per 12 in FSAL B I Lenco transcrip-

ing.

£15/15/- speakers, R tion turntables.

HI-FIDELITY SALES

158 Clarence Street, Sydney. BX5127.
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SERIES 2 — PART ONE

learn While You

Build A

Recelver

A front view of the completed receiver.

The portion on the left, including the

speaker, power fransformer, output

and rectifier valves, is all that we will
build this month.

e

e

divide the project into this number of
small sections. :

In this way the beginner is not asked
to tackle anything larger or more com-
plex at any ore time than would be
presented by, say; a- simple two valve
set, yet he is progressing steadily toward
something far more rewarding—a ‘real”
radio- set which is in no sense a toy
or a novelty.

Although some previous experience 1s
always a help, and this project may
appeal particularly to those who have
tried their hands at some of the smaller
sets, we aim to present the description
in a manner which will allow even the

Here is the first of a series of articles aimed directly at our beginners. If you have never built
anything more than a crystal set—or even if you have never built anything—there is still
no reason why you should not start right now to build yourself a "real" set. As well as
you'll learn a lot and have a lot of fun into the bargain.

producing something usetul,

- Beginner's projects must-be the most
consistent demand we encounter in our
reader’s mail. With young' (and not so
young) enthusiasts continually joining
our ranks, it is not surprising that there
is an almost continual demand for pro-
jects of this kind; projects which are
simple, reasonably economical, and satis-
fyine—as well as providing a ground-
work of knowledge from which more
ambitious things may be tackled.

NOT FORGOTTEN

Qur recent excursions into the realm
of TV have brought some accusations
that we are neglecting or have aban-
doned this section of our readers. They
may rest assured that this is not so.
We have no intention of losing sight
of their needs, even though these must,

of necessity, bz shared with the needs .

of all our other readers. - L

‘There are many ways in which we

can attempt to satisfy these demands."

Crystal sets, one and two valve sets,
simple- record players and similar pro-
jects have been described in the recent
past and, together with the recent
“Course in Radio” series, are all excel-
lent material for the beginner.
Another ~ approach is to describe
something rather more ambitious, such
as a conventional receiver, but to spread
the description over several issues, and

o Philip
Watson

beginner to follow it without difficulty.
Thus, there is no reason why you should
not tackle a project of this size as your
first set, even though su¢h a procedure
may seem a little unconventional.

A further advantage of doing the job
on the instalment plan is the purely
financial one. Doing it this way, you
will not have to lay out the full cost
of the parts before you get started, but
only for those required for each stage-
as it is commenced.

TYPE . OF  SETI

In ‘more specific terms, the 'set you
are about to build is a typical four valve
mantel set, employing the superhetero-
dyne circuit, using the latest components,
and quite comparable in performance
with similar size commercial sets. You
can also make’ your own cabinet—we
will tell you hew to do that, too—and

Pace Fortv-siqht
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Here is the porhan of the circuit v iwill ‘be using thite ‘month: 1 inclides the power supply and power output stage, and is really
a simple audio amplifier. if circuits are strange to you, try working out this small section—it's not really hard.

the finished set will be somethmg_y.ou
will be proud to own, not only for its
performance, but because you can say,
“I made it myself.”

The usual valve “line up” for sets of
this kind is a frequency converter. an
IF amplifier. a power output valve. and
a rectifier, and this is the arrangement
employed in our set. In spite of the
fact that these sets employ only three
signal valves (i.e., excluding the recti-
fier) they still have adequate sensitivity
for all local listening requirements, and
represent an excellent compromise be-
tween performance and cost. They are
probably one of the most popular types
of set in Australia today.

- The first section we propose to build
is the power supply and power output
stage. This will be fnllowed in subse-
quent issues by the IF stage, detector
and AVC section; and finally, the aerial,
oscillator, and converter stages.

MAKING A START

By starting with the power supply
and power output stage we greatly
simplify the job of checking our first
section when it is complete. The power
supply will have a nearly normal load
into which to work, and so will dsliver
approximately correct voltages. If it
doesn't we will know there is something
wrong and the trouble can be traced
and corrected before the- set becomes
too complex.

Similarly the power output stage can
be made to work, and even deliver sig-
nals to the speaker if we can provide a

suitable signal source, such as a pickup.
allowing us to be quite sure that this
is working properly before we commence
the second stage.

Since we hope to give you some idea
of the “why” as well as the “how" we
will endeavour 1o explain something of
what goes on in each section before
we tell you how to build it. That way
you will not be working completely
“blind.”

If you intend to follow radio seriously

as a hobby one of the first things is

to learn to follow a circuit diagram.
While this method of presentation may
seem strange and difficult at first, it is
really used because it is the easiest and
most satisfactory.

As a help to get you started we are

——

| Chassis 9in. x S4in, x I3in.

| Power transformer type PF201.

| 5in. loudspeaker typs 5C.

| Speaker fransformer 7000 ohm, type
 EBG9s,

| 6BY7 valve.

| X4 valve.

| Miniature 9 pin secket.

| Miniature 7 pin socket.

| 7 tag terminal strip.

| 5 tag terminal strip:

I 4 taq terminal strip,

| 3 tag terminal sirip.

3 #in. grommets.

2 tin. gremmets. -

Hook-up wire, I8 gauge tinned copper

e e i i e e e e

= PARTS LIST

printing drawings of the most popularly
used circuit symbols, as well as a normal
circuit of the section we are to tackle
this month. We suggest you study this
circuit, and the symbols, during the dis-
cussion which is to follow.

The power supply is the first thing
to consider, This is designed to take the
power from the supp!y mains and con-
vert it into the various values and type

" of power we require to operate the set.

Let us see just how it does this,

The major. component is the power
transformer. It is to be found right at
the bottom of the circuit and it is not
hard to imagine that it consists of three
windings on an iron core. One winding
(the primary) is shown connected to the
240 ¥V AC mains, while the two' secon-

wire, 3 core power flex, 3 pin plug, nuts

and bolts (2 countersunk for speaker

mounting] solder lugs, solder &c.

RESISTORS

| .5M potentiometer with single circuit
switch,

I 47M 4W,

| 4700 ohm iW.

I 1500 ohm 3W.

1 100 ohm 1W.

CAPACITORS

| 32 mid electra. 350PYV.

| 25 mifd elsctro. 40PY.

| 16 mfd electro. 350FY,

| 01 mfd paper 400Y.

| .0047 mfd paper 400Y.

Radie, Television & Hebbies, June,
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TRADE IN YOUR OLD INSTRUMENT

Test instruments have advanced greatly in recent years, so why not trade in your old
instrument on a new, more comprehensive model. You will receive a good price for
your old instrument (regardless of manufacture), which will pay much towards the
cost of your new -instrument.

@ Literature available on all in-
struments, AWA, Paton ete.

® Easy terms available on ALL
test equipment., All NSW, and cer-
tain towns in Vietoria and Queens-
land.

® If you have a test instrument
requirement, regardless of make,

Experienced Radio men know the local or overseas, let us know. Dem-
value of the AST Signal Tracer and

VTIVM. Location of faults in Radio 4__onStratlgnSf of equlpgl ent I:;ay be
and audio frequency equipment is arrange or any ume, day or » /
easy with the AST. A goodwill evening, to suit you. You are under '
carner and big profit maker. Effi- no obligation to purchase. THE =~ NEW  SEAL  Field
cient Service organisations need this Strength  Meetr has  all  the
i}gstrugneni.{c RF lluning range 175 @ Trade-in service applies to all wanted  features Hstrcascdqby
C-] . VIVM 10 500v . aotive i TSP aerial installers, "Heups of Sen-
AC/DC States. Attractive freight conditions. ity Accurate. ,_,m_]?]hl&
: i - Vi al- Ruggedly built, Knife sharp
£60 P'I.IS tax ]2% % . Reliable. after Sa]e‘s service al 'l'unig;\g of sound and piciure on
ways. all channels. Accurate réad-
ASK for a demonstration of v roroe - ~ - o y ings from § microvolts to 100
the SEAL F.S. Meter at your b R X millivolts. Head phone moni-
“ditficalt” location. b City — Country — Interstate

tering of sound and picture.

Special Pamphl;ts have been THYRON RAD'O SUPP“ES :{}:;v:hcr{::sizilegs —?hrlr,]onignpl?;f:
t

prepared on this SEAL pro-

- L ery life — heavy gauge steel
fluut't._ _'l].‘he dpan;lph!etl lists §1h!1 ! 233 VICTORIA ROAD, : cuse of chipfree Sky blue en-
echnical and physical specifi- amel and chrome protecting
cations—so write or phone for GLADESVILLE, N.5.W, WX3428, rimt, Excellent  value - £69,
yours. )

<+ - plus tax 12} %

Reduce the size and cost of your New Equipment

|/

TYPIGAL
UNITS
using

ZEPHYR

MATRIX

SYSTEM

(& % B R.R R B R ER A RS

ﬂ_ﬂ!‘k»a‘&-&‘31%&-‘5}&&‘53”"8'
£ % % 2 B % & % B S F % ¥ 8 ® % %

EXSEREEEERE R R R RS I
IR T B AN N 2 EEEEEREBSEI RS BN

P E S A B R ENE ENSIIE RS E RS
Fe B R B P Y EER SR E BB AL DA
o s w8 8 % 38 2 3 53 % $¢5 000 800

? ﬁ{

Leaflets und price list available irom all leading wholesalers. Enquiries invited from manufacturers.

ZEPHYR PRODUCTS PTY. LTD.

58 HIGH STREET, GLEN IRIS. S.E.6. VICTORIA. PHONE. BLIBOb

Bxqg Fifh,
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dary windings supply high and low
voltages to operate the set,

The simplest requirement is to energise
the valve heaters. These operate at 6.3
volts, draw between .3 and .8  amp,
according to type, and are quite happy
with an alternating supply. So we provide
a winding on the transformer delivering
6.3 volts at up to 2 amps. This is the
small winding on the right.

The pext requirement is the HT
supply. This is not quite so simple,
since it needs to be a direct supply
rather than alternating,. We start by
praviding a HT secondary winding,
centre tapped and having a voltage on
each side approximately equal to the
direct voltage we require. This is the
larger winding marked “225V 50 mA.”

SECONDARY WINDING

The secondary winding is connected
to the rectifier valve (the 6X4 pins
1 and 6) and this performs the function
of converting the alternating voltage to
direct voltage (rectifying). The valve is
really two rectifiers in one, the two
being employed to provide “full wave”
rectification, or the utilisation of both
halves of the alternating supply. The
rectified voltage appears at the 6X4
cathode (pin 7).

But the rectifier cannot complete the
job. It can make the supply direct,
in the sense that it is flowing in the
one direction, but it cannot make it a
perfectly smooth supply. As it comes
from the rectifier it contains a very high
ripple content, a characteristic which
would give rise to severe hum in the
Teceiver.

This is eliminated by means of a
filter network, The components used for
this are very high value capacitors
(electrolytics) and chokes or resistors.
Chokes are most efficient. but are more
expensive and bulky. In small sets, such
as this one, it is often possible to provide
perfectly adequate filtering by means
of the cheaper and smaller resistor. In
this circuit the capacitors marked “8 or
16, "24 or- 32, and ‘25" are ‘the
filter units. together with the “1500 ohm
3IW" resislor.

FEED FOR 6BV7

Due to somewhat different require-
ments it is possible to feed different
parts of the circuit from different parts
of the filter network. In this case the
6BV7 plate is supplied from the first
filter capacitor (where the voltage is
higher), while the remainder of the set
takes its power from the second capaci-
tor, and where the filtering is better.

The one remaining section of the
power -supply is the 100 ohm resistor
from the HT winding centre tap to
chassis (earth). This is to provide “bias,”
a small negative voltage required for
the grids of the various valves to pro-
vide correct operation. This system is
known as “back bias.”

Now let us consider the 6BV7. This
is called a power valve, since its function
is to deliver power (as distinct from
voltage or current alone) to the loud-
speaker. The more power it can deliver
the more noise you can make before
the signal commences to distort.

It is also an amplifier valve, since the
signals it delivers to the loudspeaker are
many times stronger than those it re-
ceives from the previous stage. As a
final qualification we call it an “audia”

ASSEMBLY & WIRING DETAILS

GROMMET k ———— TO SWITCH |
. ! ON VOLUME CONTROL
: bl [ ] "ﬁ- - - - = - - el
HPOWER LS e
FLEX 4. "<2w 24 0r 32 -
; ' I:‘
i
4 ]
e 4 Boda o 258 -
;":.: 3 < G T
S o=l0- 1] TO VOL.
B®mO2Y 5N\b 7\ 8 700 o 19 CU?T.
] PKR.
240V . ‘?HANS. ZR
AC VAL 7 i g "\
(—% SHIELD § ) LT, q
\-\6.3V S 4TM. N7
S 70 (7 01
+ 1% | POWER 16
+ v | TRANS.
L 15
% e
i Tl e N
: 16‘ 4700
or
007 O
Sl o)
6X4 6BV 7 B

This diagram shows the location of the parts under the chassis as well as the wiring.
Compare it with the photograph on the next page, and check it against the circuit
on page 49.

amplifier, because the signal it handles
is audible,

By. audible signals we mean signals
that require only to be fed to a loud-
speaker or a pair of headphones in order
to be heard. Typical examples of audio
signals are those produced by micro-
phones, pickups, and (as in this case)
the detector of a receiver. In the normal
way all we ever need to do with these
signals is amplify them until they are
strong enough to operate a loudspeaker,
headphones, or similar device.

TYPES OF SIGNAL

The reason we find it necessary to
classify the type of signal is because,
in other parts of the circuit, we have
valves amplifying quite different types of
signals. These are called “RF” (radio
frequency) or “IF” (intermediate fre-
quency) signals, and we will have more
to say about these later om.

In addition to the heater (pins 4 and
5) this valve has a cathode (7, 9), two
diode plates (1 and 6), a control grid
(8), a screen grid (3), and a plate (2).

All these connections are brought out
to a miniature 9-pin base. TR
Signals we wish to amplify are applie
between the control grid and the cathode.
In this case the audio sigpals first ap-
pear across the volume control (.5M,
extreme left of the diagram) and are
coupled through the .01 capacitor to

appear across the .47M grid resistor.

SIGNAL PATH

Tracing out from each end of this
resistor we find that the upper end con-
nects to the grid (we can ignore the
4700 ohm resistor for the moment) and
the lower end to the cathode via the
bias network and chassis. Thus the sig-
nal is applied between grid and cathode.

The amplified signal now appears be-
tween the plate and the cathode. Since
we require this signal in the speaker
(extreme right of the circuit) we con-
nect the speaker between plate and
cathode. You should. have no difficulty
in tracing the conuection from the plate
to the top of the speaker transformer,
but tracing the other end of the tranms-
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THE WARBURTON FRANKI PAGE
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% CHECK IT EACH MONTH for all your RADIO & TELEVISION needs » |

i VWAAAAAN,
s PUBLIC ADDRESS EQUIPMENT available from stock at W.F.
" . . .
1: AMPLIF’ERS——PH“.IPS 8 WATTS. Iess than 5 p.c. total harmonic distortion. Frequency response
t 30-15000 c.p.s. within 2 D.B. Microphone Input: 1 megohm 1.4 m.v. Pickup Input: .
L R : c.p.s. . | p ey I 1
:: .S megohm 100 m.v. OQutput. bnpedance: 1200, 604, 300, Prlce £36/17/6
i: PHILIPS 20 watt .. £56. PHILIPS 20 watt A.C. and 12volt D.C. .. £74/12/8 PHILIPS 30 watt .. £65/19/11
4
y
‘ ] . Iy . .
$§ COMPLETE PORTABLE P.A. SYSTEM comprising: & watt Amplifier: Crystal Microphone: Floor
> Q : H - ; S 0 . aini ) i Speakers @
L Stand extending to 63in  Portable Carrying Case containing 2 x 8in Speakers and .
:: 60ft lead. Everything except the Stand fits into the case for portability. P"ce £66/3/6
y
2 ALL ABOVE ITEMS FREIGHT FORWARD
: Post Vie. lat,
y Tri-stand 41in to 63in ..
. MICROPHONES STANDS Desk Stand 6in ... . £5/15/8 1/6 2/6
4 Desk Stand with PM.G.£1/4/3 _1/6 ‘2/6
: Dynamax Grid lmpedance .. .. £10/12/0 switch . o.oivean... £5/6/0 lreight Fwd,
b Dynamax 50 ohms .. .. .. .. £8/17/0 FLARES fin e ereeeaienees ET/0/9 Freight Fwd,
4 3 S > .
b S409 Clystzll‘ e e e e s E6/4/0 SPEAKERSMuagnavox &PL veers..£3/3/0 1/10 3/0
: S415 Dynamic 50 ohims .. .. .. £7/19/10 Rola ¥M PA, ........£3/3/0 /10 3/0
t 5416 Dynhmic Grid .. .. ., .. £10/17/10 SPEAKER
4~ Ellipsoid—Ribbon Grid .. .. .. £8/19/6 TRANSFORMERS Rola S VAU YL 1/6 2/6
: (Above items post Vie. 1/6: Int. 2/6) Magnavox £1/10/9 1/6 2/6
;VWVWMMWVV\NVWW A
. Y . N .
BARGATNS
¥ watt Resistorz 200,000 and 250,000 Muthiiple  Electrolytic  Condensers
OOMS o, vt vt vt ve vt es es ee o. .57« doz.  Past 3d doz Type BCT 167525 + 25740 -+ 25/40 PV&/- each. Pout 9.
: ‘ 24525 ¢ 2405285 424 Slnq " Post 9d
Gexwo Crysial Diodes .. oo .. .o .. ..4/8] each.  Post free. Teve ECO N0ra5s VW, 3 26475 V}\;S/ each. ost 9d.
7475 . /
Shock Mounted Min. 7 pin Sockets with \?.W.“) ”\ VW" ].U.' ..5/- each. Post 9d.
Shislds .. .. .. .. .. .. L .. L. L. 2/10 each. Post 3d. Type EMC 207450 + 30350 +  30/250
VW, ool . %£/- each. Post 9d.
Console TV Cabinets. suit most 17in sets.2d gns. F/Fwd, Crystal Mic. Inserts Gmported) . 19/11 each. Past 6d.
R Leatherette Muntel Cabinets-~suit Stromberg Carlson 4A17 and 18 .0 .. 0 .. v .. .. . w. .. 19/11 each,
RESISTORS —perfect condition--have been NEEDI.FES—SAPPHIRE I_.P,‘nr Standard
:r:mmc-d from apparatus: ;gdysg;lsl éﬁ_;ﬁ?‘[up(eugf;om(élzalnzers ands/” each Post free
Swan ore DG e e T U3e e bt i TRANSFORMERS "Hi-Fi outprit 30 .io Vie. lni
20-wartl type D.G. 5500 ohims . ., .. ..2/6 ench. Post 44, IZK(/ pins-minus 1DB, 16 WATTS ?RIM»JS/- each, 2'3 8.
OAK WAFER SWITCHES—New short ARY 10.000 ohms, Push-pull SECOND- Post
Shait, 2 Lanks, 2 poles, 5 positions with ARY 2006 ohms or 30 ohms .. .. .. . X had
shigld between banks .. oo .. .. L. ..6/11 each, Pust 4d. CHORKFS--100 mi.a. 30 henry ., .. ., ..19/11 esch. 1/¢ 1/6.
Metal d-speed Siroboscopes 3in diameter. 4/6 cuch, Post 3d.
3 MAGNAVOX LOUDSPEAKERS For Top Performunce. Wide range of types to snit all
< applications.
y
:P ;Ii’llbc Gize Watls lv'requejucf ’ltm\ge . &rice Puost \/ic.) l:nb The Voice Coil Mmpedances of all the above
y N Sin 4 130-10 K.c.ps 55/11 [ A1 eop ansf il
< | ; 015 Koo . V ’ f Speakers are 2.7 obimy.  Transformers availuble to
‘; :t’}/l'f \(::," 76 31:,“'5’ K'\fgp: ’29,/'"'0 l_/;“ ;/g suit- ALL Types from 500 ohms to 14.000 ohms
:} I2WR 12in 10 40-15 K.c.p.s. £7/9/7 2/ 1 4/4 CT. 30/9 each. Post Vic. 1/10; Int. 3/.
4
L
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HIGH QUALITY, LOW PRICED MULTIMETERS from W.F.

MODEL TK-30, Dimcension: 43%in x 3Vsin MODEL TK-70. Size: Sin x 3v2in x 1Yin. MODEL TK-90. Size 6in x 4in x 2%in. Model TK-90
¥ i, Model TK-S0 is a pocket size Modet TK-70 s a pockel size  rotary iIs a handyv size totary switch (ype circuit tester with g

individunl ik type circuit tester with an switeh type circuit tester with an insulied bluck bukelite panel and cabinct, having a high sensi-
insulsted paoel and sieel cabinet D panel and  steel cabinet. D.C. Volts: tivity 45 uA nieter 20,000 ohms per voits on D.C, and
Vol s 105230 50071000V (Lopo 1973072567500/ 1000V (2,000 ohm/V).  8.000 ohms per volts on A.C.  D.C. Volts: 107507250/

olts: 11230 50071000V (L0000 Ve 10300 25075007 1.0008  (.000  SU07 1000V Q0,000 ohme/ V). A.C. Velts: 1075072503007
chm Vo, A C Volts: 1072507500/ 1.000V ohnm V), D.C. Current: 3000 A/25/500mA, LGODV (8.000 ohm/V). D.C. Current :50 nA/2.5/25°250
CLOGU vhm V). 10C Corrent: [7230mA Resistance: 10K ohm /| Mgz, o (By 3V mA. Resistance: 35/50/500 K. omh/5Mg ohm (By 3V
Resivtatwe: 167100 K ohm (By 1.5V in- intecnal  ballery),  Decibels: —20 w0 + internal battery). Decibels; — 20w +  Sdb, (Odi —
teriad batiery),  LB/19/6, Past Vie, 1/16: 22db, ¢ 20 to 4+ 36 di. &£12/15/. Pust 0775V — 600 chm) + 5 v + 22db. K15/18/., Pust
| 1 TR RO Vie, 1/10: Int, 3/.. Vie, 1/10; lot. ¥/,

EASY TERMS AVAILABLE

WARBURTON FRANKI \_ i PSS

(MELB.) LTD. S
380 BOURKE STREET, MELBOURNE . . . PHONE MU 6355 - ovg:e\“e
W

PLEASE INCLUDE POSTAGE OR FREIGHT WITH ALL ORDERS e
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former back to the 6BV7 cathode is
not so easy.

For the present you will have to
more ot less take our word for it, but
this cir;‘qui[ is via the electrolytic capa-
citors il the power supply and which
eventually connect to chassis
to the cathode. The two diode
are not required at this stage.

Thus this single valve, plus the
power supply, constitutes a complete,
if siimple, audio amplifier. It will deliver
as much power to the speaker as the
latter will comfortably handle, and it
can be fully driven by a comparatively
small signal voltage on the grid.

DRIVE VOLTAGE

The maximum voltage required. is in
the vicinity of 4.5 while signals as low
as 1 volt would still produce a useful
volume, Since many crystal pickups are
capable of delivering signals of the or-
der of several volts, particularly from
peak passages, it is easy to imagine that
one of these might be fed straight into
the volume control and deliver a worth-
while signal from the speaker.

This is quite practical, and we have
described several simple record plavers
in the past based on this principle. The
first part of your set, therefore. may
be employed in this role if you have a
pickup available, and it is an excellent
way to test it.

So much, then, for the theory of our
set. Now let us consider how we are to
start actually constructing it. Elsewhere
in the article you will find a list of the
parts you will require for this section,
and the first thing to do is to take this
to a radio dealer and ask him to supply
the parts listed.

We have made this list as detailed
as possible in order that you will be
supplied with parts as nearly as possible
identical with those we used. In most
cases there are many components avail-
able having identical electrical charact-
eristics, but which differ widely in their
physical dimensions. Where this is likely
to be important we have specified the
type number of the preferred version.

PARTS LIST

Your kit of parts will consist of a

and so
plates

ready-punched chassis, a power trans-
former, speaker, speaker transformer
(either  separate or mounted on the

speaker), the two valves, and a eollection
of resistors and capacitors. Also make
sure you have hook-up wire, solder,
solder lugs, nuts and bolts and some
18 gauge tinned copper wire.

(If you wish to make vyour own
chassis, a blueprint will be available in
the usual way. However, the use of a
ready-made chassis is a considerable
help to the beginner, and costs very
little more than a home-made one. All
things considered, we suggest it is the
better proposition.)

The first step is the assembly. This 1s
mainly a “nut and bolt” operation, or
tiie mounting of the major components
in their correct position on the chassis,
and should be corhpleted before any
attempt is made to tackle the wiring.

To assist you in this we have pre-
pared a detailed layout and wiring diag-
ram showing the position of components
underneath the chassis as well as the
wiring. However, for the present we are
concerned only with placing and orient-
ation of components, particularly the
valve sockets, power transformer, and
terminal strips.

Before mounting the transformer, fit

Radio, Televisior & Hobbiss,
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WIRING & ASSEME

PICTURE

B

A photograph of the televant portion of ihe chassis underside. Compare it with vhe
wiring diagiam on the previous page, remembering that there are sume companents
in this picture which are not yet required. These will be discussed next month.

the three 3/8in grommets and the two
{in grommets in the chassis holes in-
dicated. These are necessary to prevent
the edge of the chassis from
vital leads where they pass through it
These muy appear too large for their
respective holes at first sight, but a little
patience will allow them to be fitted.

The speaker is mounted above the
chassis in  the cut-out provided and
secured to the front of the chassis by
two mounting bolts. If the speaker trans-
former has been supplied separately it
should be bolted to the bracket on the
speaker frame in the general position
shown in the photographs.

This transformer is fitted with four
leads. Two are of plastic hook-up wire
and connect to the primury, and (wo
are single strands in spachetti tubing
and connect to the secondary. The two
secondary leads should be connected to
the two eyelet type terminals on the
speaker frame. The primary leads may
be in two diferent colours, but this is of
no significance in this circuit.

With  all  the majm ymponents

cutting .

mounted, we can cominence the actual
wiring. An experienced person would be
able to do this by reference to the cir-
cuit diagram alone. and this is a stand-
ard of ability at which you should aim.
However. we have afso provided the
wiring diagram, plus a detailed des-
cription of the wiring. and you should
have no difficulty in following these
latter. At the same time, try following
the circuit as you go; it will provide
excelient practice.

EARTH CONNECTIONS

Our first job concerns  ‘“earth” or
chassis connections. You will see a num-
ber of these earth signs in both the cir-
cuit and wiring diagram, and they simply
mean that the wire concerned must be
securely connected to the chassis.

In practice, this presents some minor
problems. Ideally the connections should
be soldered, but both steel and alumi-
nium chassis present difficulties. Solder-
ing to aluminium is virtually “out” as
far as ordinary techniques are con-
cerned. bur a satisfactory connection
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Series 3A

lo black or tawn portable case with
detachable tid. Grey or gold, bronze
deck and amplitier pane! with bilack
contraty

Model 3A/N 3% and 4 1ps.

Model 3A/NH 7/ and 15 ips,
tncluding 7in reel of Ferrctape

Series 66
In golag bropze tnish with Ccream con
trols, lor fitting te ewn cabinet
Model 6N 3Y and 74 ips

Model 86H 7/, and 15 ips

Includina 84in reel of Ferrotags,

STEREO SERIES

Modet 77,

3% and 72 1p.s. for normai monaural
recuvdin(? and plsyback (with moniter-
ing) and for reproduction of cemmercial
stereo tapes

Model 88,

7/, and 15 i.ps. tor tull steresphonic ce-
cording and playback Also for monaural
full track recording playback.

Including 7in reel of Ferrotape.

Note: Both Models 77 and 28 require
addition of external ampiifiers and”
toudspeakers.

THE INCOMPARABLE

THE
MASTER
TOUCH

IN THESE DAYS ol impressive assembly lines—ot ever-moving con-
veyor belts — of the advent of automation — it is well to remern-
ber that there are still products whose good name depends upon the
traditional skill ot the British craftsman

Such a one is the Ferrogruph — today treely acknowledszed to be
without equal in the field of magnetic tape recording.

In Austratiz. chosen by Goveinment Departments. by the Services,
by Broadcasting Stations, by Schools, by High Fidelity enthusiasts, by
industry and research workers, by famous explorers and anthropolo-
gists whose sound recordings on tape are such an essential part of
thetr work, by news conmentators and those who travel the world
to bring back recorded wumpressions, the Ferrograph owes much 1o
those craftsmien who guard so zealously its unigque reputation.

in the manufacture ot a Ferrograph there s the closest control of
every assembly operation. The tests to which every instrument is
subjected are the most exacting that can be devised. Of course, such
high standards ol fidelity and performance cost money. But those
who choose the Ferrograph are making a lite-time purchase — they
are the wise (and forfunate) ones to whom uliimate satisfaction and
performance count so much more than initial cost.

errograp

TAPE RECORDERS PTY. LTD.

ADELAIDE:
DEMONSTRATIONS SYDNEY:
United Radio Distributors Pty. Ltd, 175 Phillip St. “‘f’:;';’: E" Goadman Ltd,, 192 Rundle Street.
Audio  Engi Pty. Ltd., 422- : : 7
AND SUPPLIES MEL;o;RN?m“" e Ltd. 422-4 Hent Strcet Chandlers Pty. Ltd., Cnr. Albert & Charlatts Sts.
' PERTH:

AVAILABLE FROM: -

Simon Cray Pty.

Ltd,, 28 Elizabeth Street, CL Leroya Industries Pry. Ltd., 672 Hay Street.
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can be made by anchoring a solder
fug under a convenient mounting bolt.

A steel chassis can be soldered, bui
requires a larger than average iron and
a certain amount of care. For this
reason it is seldom attempted by the
amateur. The solder lug technigue as
for the aluminium chassis i also less
satisfactory due to the possibility of
rust forming on the steel surface and
upsetiing the performance of the sel
at a later date.

The best way to overcome this is to
mount all the solder lugs required {sec
wiring diagram) and then connect them
all together with bare tinned coppal
wire. 18 gauge is a handy size and it
should be straightened by stretching
gently before being used. Note that
among these “earth” connections is one
from one (either) side of the speaker
transformer secondary,

TRANSFORMER LEADS

Next, identify the power transforme:
leads from the code supplied with ii
(make sure of this when you purchase
your parts) and select the priumary (240
AC) leads Noie that in some cases
these will be coloured black and red.
while another lead, the secondary centre
tap, may also be black. Confusion cun
be avoided by noting the grouping of
the leads where they enter the side of
the winding.

There is, in fact, no particular signi-
ficance in the red and black primary
leads in this case and they may be
connected either way round. They are
connected to two tags on the seven
terminal strip and, to make it easier
for you to follow our instructions, we
are numbering the terminal tags on the
wiring diagram and will refer to these
“tag numbers” in our description.

Tags 5 and 7 are the two used n
this case, while the incoming power
lead terminates on tag 8 (green-earth).
tag 7 (black-ncubral). and 1wmg 6 (red-
active). A twisled pair made from hook-
up wire runs from tags S and 6 10 the
volume control switch.

If there are only two terminals on
the switch there will be no confusion,
but some units may have four. In such
cases only two will be required, and it
will be necessary to find a “pair.”” This
may be done by setting the switch to
the “ON™ position and checking for
continuity with an ohm meter or other
simple continuity tester, such as a
battery and lamp.

POWER CORD

The incoming power cord must have
a strain knot between the terminal strip
and the chassis, in the interest of safety
A three pin plug is fitted to the opposite
end and extreme care must be taken
to see that the wire connecting to the
receiver chassis (normally greenj is con-
nected to the earth pin on the plug.
Make this connection first 1o avoud
confusion.

There may be a thin cotton covered
fead from the transformer and this is
to terminate an ‘“‘electro-static shield”
between primary and secondary. Its pur-
pose is to minimise signal being fed to
the set from the mains, and is simply
connected to the nearest available chassis
connection. (Tag 8).

The two heavy leads in tubing are the
filameny f&:.’s These should be twisted
together and wimimed to a convenient
length  for connection to the 6X4
socket. Before attempting to solder these
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. VALUE
YF’ EAR-?!'; OR o< .01
L ELECTROLYTIC  CAPACITOR
AERIAL CHASSIS
COASSIS  CAPACITATOR
SISTOR .
AV POTENTIOMETER
1000 OR VOLUME CONTROL
VALUE [N OFHNS
X | WIRES ) N
M MEG. (mill WiRe SPEAKER  SPZAKER
o tmilion) JOINED 1o NSFORMER
CROSSING
Pin
i PLATE
SUPPE 63V 6.3V 285V 50mA
GRID- SCREEN L9060q A L_QJ
DIODE DIODE
~ Y
L POWER 0000
CATHODE 'y yep TRANSFORMER 240V

Here are a selection of symbols such as used in the circuit on page 49. Acquaint

yob self with esach of these,

then 1ry following the circuit.

If necessary refer to

the wiring diagram also. Addiiional symbols will be given next month fo cover
the new seclion.

to the socket pins the enamel must be
removed and the wire tinned.

In addition, one pin (No. 3 is easiest}
requires to be earthed to the chassis.
A short length of tinned copper wire
should be passed through the socket lug
and soldered to the lug previously moun-
ted under the mounting boll. However,
don’t solder the wire to the socket lug
until the transformer filument lead has
been slipped into place with it

Pin four is treated similarly. except
that the second wire is a length of
hook-up wire which witl ultimately run
to 1he next socket.

I'hree Jeads remain, being the centre
tap and two cnds of the HT secondary
winding. The two ends (probably yellow)
are twisted and trimmed for coanection
to pins 1 and 6 of the 6X4. The centre
tap goes to lug 11.

This completes the wiring of the
power transformer. It is a good idea
to check this much of your work care-
fully before going any further.

If this much appears to be OK, we
can mount some of the smaller com-
ponents. The 100 ohm back-bias resistor
connects between tags 11 and 8, as does
the 25 mfd electrolytic. The latter must
have the positive (red) end to tag 8.
the 32 mfd connects between tugs 4
and 11, with the positive end to tay 4

SOCKET CONNECTIONS

I'he 1500 ohm 3 watt resistor con-
nects between tags 1 and 4, the positive
end of the 16 mfd also connecting to
tag L. The negative end goes to chassis
via the jug under the 6X4 socket. Tag 4
is connected to 6X4 pin 7.

Next we attack the 6BV7 socket, The
short length of hook-up wire previously
connected to 6X4 pin 4 is now trimmed

“and fitted to 6BV7 pin 5, while another

short length is also fitted before sol-
dering the connection. This latter is for
ultimate connection to the next valve.
In the meantime make sure the free

end cannot short to the chassis.

Now a short length of tinned copper
wire must be run from pin 4, through
the central shield to pin 9, and then
to the chassis lug. Pin 7 is soldered
direct to the central shield. Note that
the central shield can usually be rotated
with a pair of pliers until the small
hole is n a suitable position.

Twist together the two speaker wans-
formicr primary leads, pass them throuzh
the chassis hole near the power trans-
former, and connect one 1o 6BV7 pin 2
(plate) and the other to 6X4 pin 7
(cathode). A lead from 6BV7 pin 3
(screen) connects to terminal strip laa 1.
A 0047 mfd capucitor connects between
pin 2 and the chassis lug under me
6X4 sockel.

LAST STAGES

The 4700 ohm resistor connects be-
tween pmn 8 (grid) and tag 15, and a
47M between tag 15 and tag 19. A
short length of hook-up wire bridges
tag 19 to tag 11. From tag 15 a 01
mfd capacitor connecis 10 tag I8 and
from this point a lengih of hook-up wire

(ote of a twisted pair) runs 1o the
moving arm  (centre lerminall of the
volume control.

l.ooking at the front of the volume
control, select the most clockwise ter-
minal and connect it to chassis. The
metal housing of the volume contrui
will serve in most cases, provided the
control 15 securely mounted with the
lockwasher provided. The remaining ter-
minal s the “uctive” into which the
andio signal to be amphtied is fed. For
the moment it connects t the other
wire of the twisted pair, the opposite
end of which -is left free and about
three inches long on the underside of
the chassis

This compiletes the wiring and, if all
has been carried out correctly (and we

{Continued on Page 127)
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A COMPLETE
RANGE

CRYSTAL MICROPHONES
MICROPHONE INSERTS

EVERY PURPOSE

DESK or HAND MICROPHONE, MIC3é6

This Microphone is ideal for home recording and public address,
etc. Response unexcelled for its size and price. The performance
is not affecied by vibration, shock or fow frequency wind noise.
Omni-directional frequency response substantially flat from 30 to
7,000 c.p.s. Recommended load resistance not less than 1
megohm, dependent on low frequency response. Can be supplied
complete with switch and Hoor stand adaptor, as required, at a
small extra cost PRICE, £6/18/6

TABLE or STAND MICROPHONE, MiIC22

This omuai-directional Microphone is robust in construction, with
-~ a pleasing appearance.  Vibration, shock or low frequency wind
noise will not affect the performance. The low frequency cut-off
is dependent on the load resistance. The cut-off is given by the
equation, F = 80 divided by R, where F = ¢.p.s.,, R = megohms.
An adaptor (Hoor mounting) ix availaNe at low extra cost. PRICE,
£9/18/6.

HIGH-QUALITY MICROPHONE, MIC1é

This Microphone incorporates the world-farnous floating crystal
sound cell construction. Its fine performance is oot affected by
vibration or shuck. The fidelity is not impaired by low frequency
noise  PRICE, £24/19/6.

LAPEL MICROPHONE, MIiC28 .

Designed to give freedom of movement, this Microphone is small
and non-directional. Housed in a soft, moulded-rubber case,
which gives protection against shock, it is provided with a pin
at the rear of the case for pinning to the lapel. PRICE, £5/19/6.

GENERAL PURPOSE, MIC35

The MIC335, is ideal for amateur transmitters, public address, etc.
Housed in an attractive die-cast case, it eatures a high sensitivity
and substauially flat characteristics. Provided with a built-in shunt
resistance of 2 megohms, it will, when connected 10 e grid of
the input valve, give a substantially flat response from 50 to 5,000
=ps  PRICE, £2/15/-.

HAND or DESK MICROPHONE, MIC33

This Microphone has been designed for the high quality public
address and home recording field. High sensitivity and flat
characteristics are obtained by a specially designed acoustic filter
Housed in an attractive plastic case with an unexcelled response
for its size and price. Unaffected by vibration, shock or low
frequency wind noise. Omni-directioral frequency response
substantially fat from 30 to 7,000 c.p.s. PRICE, £6/18/6.

CRYSTAL MICROPHONE INSERTS

These mserts are available in varying sizes, ranging trom as smal
as t in square to 1-4% in. round, with various thicknesses from
d1in. to /% m  Suitable for every purpose, such as hearing aids,
public address tape recording, amaleur transnitters, etc., they
have responses from 2,250 ¢.p.s. to 3,500 c.p.s. at -5 db to -30 db,
Insert can be supplied with or without 10 meg resistor as
required,

MIC19/4 and MIC .
(MIC32 illustrated) and MIC32, £2/15/6: all others, £1/19/6.
{MIC23 illustrated},

Sofe Austrolion Agents:

AMPLION ... PTY, LTD o=z

Victorian Distributors: DISTRIBUTORS CORPORATION, 403 Bourke Street, Melbourne.
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Have you ever noticed how one sometimes encounters a "run' of sets having similar faults?
I've had three this month; all variations on the one theme — leaky coupling capacitors.
What's more, they occurred in three widely differing pieces of equipment.

The first case concerned one of the
popular portable receivers designed to
operate from either batteries or a built-
in power supply. The owner complained
that the set distorted very badly after
running for a short time, recovering
temporarily if switched off for an equi-
valent period, then building up to a
disiorted condition again.

| immediately wanted to know whether
the effect occurred on both battery and
muins operation, but the owner was a
bit vague on. this point,

“To lell you the truth,” he said, “‘we
don't use it much on batteries. It’s some
months since we took it out of doors,
it mainly sits on the Kitchen shelf and
churns out the wife's serials. In fact,”
he added, “I suppose we use it for most
of our listening really.”

(I often wonder why “Set designers
bother to provide upwards of four walts
oi clean audio when a couple of hundred
milliwutts — distorted — seems to be
pertectly adequate for so many lisleners.
However, that's another story.)

GOOD ON BATTERIES

Since the owner was unable to help
I simply switched the set over to 1its
own batteries and let it run for half
an hour or so. Reproduction seemed
quite clean—for a portable—and re-
mained so for the whole of the test
period.

Having that  much 1
switched it over to its power supply
and checked again. The reproduction
was still clean, and 1 pur it aside again
lo see what would happen.

I didn’t have long to wait. Even after
b few minutes | imagined I could detect
some distortion, and at the end of 10
minutes the announcer was talking with
a mouthful of plums and a symphony

established

On opening the cabinet the first thing
that struck me was the position of the
power supply, and in particular the heat-
producing transformer  and  rectifier,

which were directly under the power
output stage. It seemed inevitable that

there would be a tic-up between the

two in some way.

My first guess was that the output
valve was nuldly gassy and that the
extra heat was enough to aggravate this
condition to the point where it became
noticeable. Since this valve was easily
accessible and ! had another handy, it
was a natural thing to simply swup them
over.

NOT THE YALVE

My theory was quickly shattered when
the new valve behaved—immediately—
exactly as the other had done. If it
was the output stage, it certainly wasn’t
the valve.

Adopting a more scientific approach,
and still having the impression that it
was the output stage, | traced out the
plate circuit and connected a milliamp
meter in series with it, allowing the set
time to cool while I was setting things
up.
When 1 switched on again the set
played normally and the plate current
read 7.5 mA—a figure which I regarded
as fairly normal. However, the current
started to creep almost immediately and,
at the end of 10 minutes when the
distortion was once again rife, it was up
to nearly 12 mA., at which point it
seemed to stabilise.

Switching off for a moment, 1 guickly
disconnecled the coupling capacitor from
the previous stauge and switched on
again. The current was back to 7.5 mA
and remained perfectly steady while |
watched it closely for several minutes,

the coupling capacitor was the culprit
and, while there is nothing unigue about
a leaky coupling capacitor, the fact that
it only failed when overheated did make
it rather unusual.

I removed the faulty capacitor, fitted
a new one, and gave the set another
test. When it scemed to be functioning
correctly after about 10 mioutes, I turn.
ed my altention 1o the faulty capacitor,
Purely for my own satisfaction I switch-
ed on the R/C bridge and connected the
capacitor across the leakage indicator
terminals.

It was back to room temperature now
and the leakage showed as a series of
flashes at about one second intervals;
rather more than [ would like to see
in a coupling capacitor, but not a really
serious leakage.

Then 1 picked up the soldering iron
and held the barret directly under the
capacitor. Almost immediately the rate
of tlashing commenced to increase, and
went right on increasing until the speed
was so great that the flashes merged
into a continuous glow. With the iron
removed the rate dropped quickly to its
original “one a second.” .

HEAT TEST

Had T needed any further proof that
this was the culprit, then this- test would
most certainly have provided it. As i1
huppened, [ didn’t, but 1 can easily
imagine plenty of cases where substini-
tion or other tests inay not be so con-
ciusive, and a check of this kind mav
be very valuable.

My next set was a rather unique old-
timer. H my memory serves me correctly
it would be about 1936 or "37 viniage.
This was 2 period in which the term
“miniaturisation” was virtually unhzard

orchestra sounded like s skiffle uroup fhere seemed little doubt now that  of, and sets always strove to be bigger
o ~ v GASSY
3V4 b} £ e

HIGH LEAKAGE
WHEN HEATED

[
ut

7.5mA COLD
12mA HOT

o
! ~

i

SLIGHT
LEAKAGE

- e
HT VOLTAGE DROPPED
AS SET WARMED UP

My first leaky (DUP“!)Q?CGPBEHDF yurned out to be‘jp heat sen-
sitive version—just to make it harderl 1t was only ‘when the
set's AC power supply was used that trouble cccurred, the output
stage being directly above the rectifier and power transformer.
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The second case alio had its .wn little peculiarity. 'In this

case the leakage was not sufficient in itself to cause neoticeable

distortion, but it did show up a gassy output valve and was
probaliy responsible for making it that way.

ng. FiHy«wvon



ALTIMETERS
Brand New. Ex R.AAVF,
0 o 40,000 feei.

£1 each

Post N.S.W, 2/1.
Int, 3/3.

MANIFOLD PRESSURE or
VACUUM GAUGE

£1 each

Post NSW 2/1.
Int. 3/3.

New.

AIR  PRESSURE

New 0-220lb per sq.
£1 each

Post V SW. 2/1,
l . 3/3.

ia.

MOTOR ALTERNATOR

UNIT, NEW
Worth af.75 special,

50/- each

Freight payable at nearest
attended Raiiway Stalion,

K
P8 COMPASS
Liquid filled. As new,
Ex-R.A.AF. Ideal for small
boats. erc.

£3/15/- each

Post VSW 4/85.
Iut. 5/10.

PRISMATIC COMPASSES
Ex-Army. LUMINUU »
Guaranteed Correet.

£7/15/- each

Post N.S.W, 3/-
Ini. 4/-,

OXYGEN BOTTLES
Ex-R.A.A.F. with indicator.
Brand New. Jin diam.
9inn length, Weight 7lh.

£2/10/- each

Post N.S.W, 6/2.
Iot, 9/6

GAUuES

AIRCRAFT CLOCKS
SMITH'S 8 DAY
NEW. Fully jewelled.
With sweep secoud hand
start of irip indicator,

£7/10/- each
Post N.S.W, ¥4,
Int. 4/6,

AIR COMPRESSOR UNIT

BUELL U.S.A.
with Oii Tras and Air- Hose.

£3/19/6 each

and

Centre focus, Lightweight

Colessal Value,
Only, per pair

35/-

Large range hineculars and telescopes;

in stock. Ideal Geopnysical Sateliite
viewing, efec,

Post N.S.W. 2/1.
l Int. 3/3.
Telescopes Brand New
l 30-POWER. Coated lLenses.
£5/15/-
l Post N.S.W, 1/4,
Int, 4/6.
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New,
Post N.S.W, 5/2,
int. 7/6,
German Field Glasses

TELESCOPES Ex-Army
Oitway of London.

Length 26in, Weight 12ib.

£12/10/-

Freight payable at nearest aitended
railway stalion.

R.A.AF. TARGET
OSCILLATORS
£4/19/6

payable ai nearest attended
ra\h\av slamm

Freight

MULTI METER FEx-R.A.AF.
AC volts 0-50, DC volis  0-500,
OIIMS  0-1,000,

£7/10/- each

Freight payable al nearest
.ullended Railway sm.m.

TRANSCEIVERS
(2-way Radio.)
Ex-Army, No. 22 Set

In excellent condition. Easily con-

vert to suit P.M.G. requirements for

use on watercrafi, etc, Freq, 2-8

Mc/s 150-37.5 metres.

£18/10/-
Ex-Army, No. 128 Set

Portabie, Cost  £150,

Dry battery operated for lightness.
Ideal for firefighing, flood rescue|
work.

Complete with handset, antenna,
leads and accessories, Crystal con-
trolied. Alr tested.

£24/10/-

|Or with valves but without kandset,
aitenna, leads oOr accessories.

£12/10/

Ex—Army, No. 19 Set
Wiith Genemotor and 15 <'andard
Valves, Good conditiva,

£7/10/-

Freignt pavable at nearesi
attended Railway Station.

BALL BEARINGS
%in-1.D. Y4iu-0.D.

24/- dozen

Post N.S.W. 1/9; Int, 2/9.

CONDENSERS

AW, A, 01 5/- doz,
Block Condensers. Bakelite,
.01 NMF 750v DC, 6/- doz

Ducon 460 MFD, 12 P.V.. 6/-
Add Pmlage

dnz,

DYNOMOTORS

General Electric
28v D.C. t9 Amps. Input,
1000y .3SA  Output,

50/- each

3/- Cartage to Rail.
Freight payable at nearest artended
mlwa.v slauun

RANGE FINDER

T. Cooke and Sous,
Mk, 3. Reads up to
26,000 yards.

£12/10/- each

Freight payable at nearest attended
railway station,
0-1 MILLIAMP METER
PATON
47/6

Post N@\V 2/1, Int, 3/3,

FIBRE PULLEYS

(AMERICAN)

BALL BEARING
1 3/8in diam. Y%ain shaft, 30/- doz.
1%in  diam,, Yain shaft, 42/- doz.
2 3/8in diam., 3/8in shaft, 54/,
3lain diam, 3/8in shaft,
66/- doz.

ADD POSTAGE

With variable power adjwsimenis, !

AIRCRAFT GENERATOR
24v DC, 100 amp,

£17/10/-

‘Frel!ht payable at nearesi atteunded

| raiiway slallun £.I
VALVES Complele with tubing,
1.4 Miniaiure Series. New. p Post N.S.W. /1 Tmt. ¥/3.
AIR  SPEED INDICATORS
- New,
OTHER VALVES, ALL NEW, £1
|GL.8020 15/-: E1.5 7/6: HA2 Acorn
115/ H30 Duo Triode 7/6; ER34 Post N.S.W. 2/1; Int, 3/3,
£7/6; HAl Acorn 15/-y EF8 7/631-

“1Cathode Ray Tube wilh socket EESi

7/6; ‘Type 4/1, new, 29/6

Add Postage,

Mechanical
REY. COUNTERS

Smitbs  ur Bendix,
New 0 to 3,00¢ r.p.m,

£4/19/6 each

or complete with flexible drive.
‘ £6/15/-
| Poust N.S.W, 3/4; Im 4/0

SHOCK MOUNTS

1%4in. New. Madé in US.A,
7/6 a dox.
7/6 a doz,

Post NSW# 1/9; lm, 3/3

NEW MAGNETO
TELEPHONE KiT3S

Compleie do i1 Yoursell

62/6 each

or £5/15/- for 2 sets.
Each kil  comprises one Ericson
Magineto, t Beil, | Handsel, 1 Bai-
tery, 1 Case. ¥ Handsel Suppor( and
one Diagram,
Already assembled Phones,

£4/10/- each

Post N.S.W, 6/2; It

kil

9/6.

AIRCRAFT MAGNETOS

Canfains sundry gears, Coil. Flee-
iricai and mechanical paris.

Only 9/6 each
Plus 3/G cartage.

Freight payable at nearest attended
railway statiou,

! CAPACITORS
|4 MEDS
i4 MFDS
1 MFDS
1 MIFDS

Pus(

3

f:

Nb\’V 2/3

VARIABLE CONDENSERS

Single Gaag.  New,

7/6 each

NSW 2/1, lm 3/3.

WAVEMETERS
Class C,
No, 1 Type R7647.

Range from 10,260 Ke,
to 1470 Ke.

£17/10/-

Freight payabie at mnearest attended
railway staiion.

Pml

OIL PRESSURE GAUGES

New, Suit Cary, Trucks, Bouts,
Stationary Motors, efe.
0-1501b sq, in,
£1 each

Complete with tubing,
Post N.S.W. 2/1; Int, 3/3,

!

. 3/-\ EX-NAVY TRANSFORMERS

AIR TEMPERATURE
GAUGE THERMOMETER
9-30 minus C 0-50 Plus C,
Suit Cool Ruoms, Eleetruviating
Warks and 1,000 other uses.

AMERICAN SIGNAL
TORCH

d-cell  Ideal Hcowis. Walercraft.
With colour fillers. Batferies,

Complete—~ 19/6 each

Post N.S.W. 2/1; Imt. 3/3,

ele.

POTENTIOMETERS
50.000 (0 70,000 whms,

3/6 each

Add Pnalage

CANVAS MAP CASES

19in x 1din with caresing strap.

12/6 cech

Post N.8.W. 1/9: Int, 2/9,

TRANSFORMERS
Heavy Duty. 240v. input,
6.3V, 5V, 325V exi. 400V,
A WA,

£4/15/-

each
HEAVY DUTY
Primiary 240y, 1.8 amps,
Sec. 22-0kilo volis. 0.015 amps,
Rading 0.33 K.V.A, wind double.

Phase | S eycle.

£10 each F.O.R,

MIDGET
OUTPUT TRANSFORMERS
New. 128 set.

frea,

As used in No.

5/-

each

i.F. TRANSrORMERS

1660 K/cs.

5/-

Can type,

5/- each

POWER TRANSFORMERS
0.210-230-250v  prim.
6.3 amgp, cenlre tapped.
Sv 2 amp. 3135-0-313v.

35/ each

TRANSFORMERS
115v-400-0-406v
400v-270-0-270v-400v,
Also contains 3 filament windings.

35/- each

TRANSFORMERS
115v to 6,3v  Trimax,

IO/- each

CANADIAN
TRANSFORMERS

Viliage unkuown,
These cuan be rewound.

15/- each

Please add postage.
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and more elaborate than their com-
petitors.

This one was no exception. In addition
to being big physically, it boasted a
most elaborate tuning mechanism. In the
centre of the regular dial—Ilarge and
impressive enough in its own right—
there was a selector fashioned along the
lines of a telephone dial. This could
be used to “dial” any one of the eight
local stations, normal variable tunine,
short-wave, or “Gram.”

Unfortunately, its impressiveness fini-
shed with its appearance, When switched
on, the set was weak, had a nasty hum
level and a bad rattle in the speaker.
Also, the “telephone” dial seemed to
lack positive indexing, so that it was
theoretically possible for a careless
operator to set it belween two stations,
rather than the one required. Altogether
a rather formidable list of troubles.

The owner was an elderly lady of
rather limited means, and 1 realised that
the job could be a costly one; perhaps
more costly than she could afford. 1
decided that some compromise might
have to be struck betweeu what was
desirable and what was economical.

SWITCH TROUBLE

A glance under the chassis was suffi-
cient to reveal the dial trouble. As |
had expected the telephone dial simply
operated an eleven-position switch {(one
of the older types no longer in produc-
tion) and the two. indexing arms on the
clicker plate had succumbed to old age.

In fact, it was a classic case of metal
fatigue, the two arms having fractured
where they joined the main shaft. One
had broken away completely, while the
other was hanging by a mere scrap of
metal and quite incapable of performing
any useful function. It seemed safe to
assume that the set had been operated
almost exclusively on the telephone dial.

However, I was less interested in this
at the moment than in the electrical
problems. A check on the HT voltage
was most revealing, being only a little
over 100 volts, This led in turn to the
rectifier, a poor decrepit 80 trying
valiantly to keep going in spite of its
age.

A new one helped matters consider-
ably, but the HT was still on the low
side. Remembering the hum [ turned
my attention to the electrolytics, both ot
which appeared to be fairly old. The
first one was the most obvious culprit,
and a new one restored the remainder
of the missing HT volts and removed
most of the hum. The second one was
less obviously faunlty. but | changed it
anyway on principle.

The set was sounding better already.
The hum had vanished. while the correct
HT voltage seemed (o have restored
normal sensitivity.
Only the speaker
rattle remained to
mar the perform-
ance.

This  presented
something of a
problem. The
speaker wus cer-
tainly too old to
return to the
makers tor repair,
while, being an

pie

“Couldn't we just
have it as bad as
it was before?”

w

electro-dynamic type, replacement might
be difficult. The only aliernative seem-
ed to be the fitting of a new permag
type, plus a filter choke and dropping
resistor. )

While a perfectly satisfuctory up-
proach, the cost of the new speaker,
plus additional parts, plus labour char-
ges, would all add up to a fair sum.
With other charges already incurred, or
in sight, it could easily prove an em-
barrassment 10 the owner.

1 took another look at the speaker.
It was not the type. which lent itself
to repairs on the service bench, even
supposing that the time could be justi-
fied, which was doubtful. On the other
hand the degree of rattle was not severe,
and I considered it might be worth try-
ing a few simple “wangles”

VOLTAGE HIGH

VOLTAGE V. NORMAL
Low SIGNAL
;“VW-.

_THIS TRIODE THIS TRIODE
[DRAWING EXCESSIPESALMOST CUT
CURRENT RESISTORS

CHECKED EQUAL

OFE
/

SIGNAL WEAK
& DISTORTED

Number three was different again. Being part of phase changer stage it caused

one side to produce very weak and distorted signals, completely ruining the per-

formance of a high power amplifier. Because the symptoms were rather unusual,
it required some careful checking to track it down,
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One trick is simply to vary the press-
ure of the mounting screws, thus shghtly
distorting the frame and, if you're lucky,
correcting the centring, However, the
one which proved most satisfactory -on
this occasion was one of the simpiest of
all. I simply turned the speaker the other
way up.

Apparently the suspension systems in
some of these old speakers were prone
to sag ever so slightly after many years’
use, thus allowing the voice coil’'s own
weight to drag it off centre. Turning it
over simply reverses the procedure, the

-

weight now pulling toward the centre.
Of course. in another 20 years . . . but
I doubt if I'H be worrying about that.

In this cuse the cure was not com-
plete, but the improvement was con-
siderable. At normal levels the ratile
was virtnally absent, though it would
show up on some of the louder passages.
Since 1 felt it unlikely that it would
ever be driven at all hard in its own
home, it seemed that my “cure” was ad-
equate, particularfy as there seemed to
be a chance that it might get better
rather than worse as time went on.

With the speaker functioning better tha
set sounded quite reasonable, and 1 con-
sidered the various electrical problems
solved. The next point to consider was
the broken switch. and 1 left the set
running while 1 pondered the best solu-
tion to the problem,

It was while 1 was thus meditating,
and after the set had been running for
about 15 minutes, that | realised thut
all was not well, The reproduction was
no longer clean, but had a definite “edge”
on it.

1 let it run for a few more minutes,
and the distortion increased noticeably
during this time. It seemed that | hadn’t
ﬁr}ishcd with the electrical problems after
all, .

DROP IN VOLTAGE

A check on the HT voltage showed
that it had dropped noticeably. This
fact suggested that the output valve was
druwing excessive current and, in turn,
that positive voltage was building up on
the grid.

Disconnecting the cotpling capacitor
from the grid restored most of the HT
voltage, though it still seemed short ot
its previous best. Next I checked for any
sign of positive voltage on the grid side
of the disconnected coupling capacitor.
Sure enough, there was a small but per-
ceptible detlection of the needle; a clear
indication of a leaky coupling capacitor.

Next 1 touched the meter prod on the
grid of the output valve and was rather
surprised to discover a positive indic-
ation here also, in spite of the dis-
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EVERYTHING IN RADIO
AND TELEVISION

HI-FIDELITY
ELECTROSTATIC
TWEETERS
Available now.
PRICE 32/6

ROLA lOUDSPEAKERS

3C L £1212/0 691 £3/9°6
4C . £1/11/6 | 8H .o £2/ 1070
4F .. £2/170) BK . K2/1%6
5C . £1/17°6 1 8M ., £3/3/0
4-5F £2/8/01 8-Pa £3/3/0
sC .o &1L 6 12K £3/6/0
SCX . £1/18: 00 12M | £4/1/0
5F £2/2:6]| 1220 ... £6/0/0
SFX £2/58/612-0 e Luxe
5-7H £2/8/0 £6/10/0
5-7L . £3/3/6 | 12-0OX  £11/4/0
6H £2/5/07 12UX Hi-Fi. 15
6M .. £2/18/8 ohmm V.C,
69H . £2/15/¢ £28/19/6
. . ” "
High Quality ‘“Brown

Headphones type "'F
60/- plus 25% Tax

COLLARO
Transcription Tape
Recorder Deck
£52/19/6

LANCO-GOLDRING
4-Speed Transcription

TURNTABLES, £30
TV PARTS

E.H.T. Transtormers 17 or_ 2lin
.. £3/19/9

211u Deﬂ;cnon Coxl assy. £T/80
17_and 2lin Linearity Coil with
Ferrite Rod .. £1/4.6

17 or 2lin Line md E.H F Chassis

assy,, comp. £23/17:6
Ferrocart TV Turret fnner,
£19/18/9
Miniwatt  Philips Turret Tuner,
£18/5/0
Q Plus Mk. I IF Strir £237/2/6
Q Plus Mk, 11 1F Strip (with
limitery .. . £31
Q Plu‘s VPC 15~—VP( 50() Vldu,f
peacing Coils .. . 3/8

ea. \

SPECIAL OFFER

Light weight Stetoscope

Headphones

41/- complete

BARGAINS

EXTRA SPECIAL

“PRONTO"

Brand New N .
. Made in Australia
100ma 30h Filler Chokes 230v  Soldering Gun
18/11 each £7/17/6
CAPICATORS
Ceramic  Hi-K  Dise  (subminiature) [ Ducon TV Capacitors—
2.2 pF.—-400 pF 2/1 ea, | SO0 pF. 15 Xv .. .. .. 34/6 ea.
401pF . -—10,000 pF, .. 2/5 ea. | S0 x S0/350v, .. .4 40 0. .. 2176
U.C.C. Special “Dectroflash’ 650 uF. | 200 uF./350v. .. ., 40 oo .. 24/3
2Sv.w., - 46/7 | 100 ulF.A350v. .. L. oL .. .. 1979
Variable Tuning Capacitors— Ducon Paper Capacitors——
AW A Miniature (12454 pFo— | 0.001—0.006 600y, 1/2 ea.
2 wang, 28/6. -gang, 37/6 | 0.00°600v, .. .. .. .. .. 1/3 ea,
A W.A Swndard (11-4-30 pF)— QO 600v. L. .. oy w. .. 1/8 ea,
l-gang, 22/ 2-gang. 19/33 0.03/600v, .. .o +v oo .. 1/6 ea,
3-rang. 39/., 0.05/200v. .. 40 4v o. .. 1/2 ea.
Roblan Midget type— 0.05/400v. .. +v oo oo .. 1/4 ea.
1-8aN8 .. .. .. .. e ee .. 217-1005/600v. ., L. ue wa W. 1/7 eal
2-gang olaip .. ve ee .. A6 01/200V. v ee e ar o 1/2 ea,
2-gang with vernier ., .. .. 40/3 ) 0.1/400v. .. .. ., ., .. 1/9 ea,
3-gang plain .. . .. .. .02 9] 0/600V. Lo L0 L ., L 2/~ eay
3-gang with vernier ., .. .. §0/2 ] 0.25°200v. ., .. .. .. .. 2/- ea,
Jabel 7-plate L. 32| 025/400v, .. L. L. .. ..2}!/5 en
. 025/600v. <. .. .. .. .. 210 ea.
l)1bd compression tnmmers ; 1/6 05200y, T T Y
Philips air trimmers (3230 pFO. 476 | o'5/q00v. [0 )00 00T a/ 100 en,
M.S.P. air trimmers (2-28 pEa. 4/6 1057600y, . A/1 ea,
CHANGE SWHCHES No. 1 .. .. .. e e T2 en.
. No. 2 .. .. .. s oo T/10 ea,
Tx I x 1 . R iTatl -
Fx 1l x 2 ., o0 . . .. 1874
venoxs oD ass | ALUMINIUM CHASSIS
P x 12 x 1 .. .. .. .. 13/10
VX 12 x 2 .0 el el .. L. 2300 BlANK T[R
Px 12 x 3 o, .0 .0 .. .. 3174
2x 4x3 ., . . .. .. /0] Sx 3x2 e 4
2% 5 X 1wy we we we .. My7 | 6 X 4 X2 L YL
2x 5x2.,, .. o 17710 8 X 5 X2V 4 4s 4s ee o 12/3
2 x 5 x 3 .., . L .. .. 2410 10X 6 X 2V2 o4 vu e 4o .. V48
Ix 3 oxl,, e e e /7 M3 x 7 8212 L0 e e wa Wl 21/9
3 x 3 x 2, e ee 10N X B X DA, L e .l 1776
3% 3 . 13 10 x 2'2 .0 ve e e +. 219
D x 3 e 1AL 15 % B s Tt A /1)
2 x 1 . S 1 V)
4% 2 x 2 17/10 17 x 10 x 3 e ee ae we . 30/0
4x o2 x3 L T T 2% . . 327
6x 231 ., , IR L T T - -
6 x 2x2 . ve «. 23/10 | GOLDRING  Trunscription *355
fx 2x3 . ., .. 3/ | Pick-up £13/10/0
B.S. R HI'8 4 -speed Player AL 13/5/4
Collaro 4-speed Recard Pluyer .. o i ee ee ee we oo £12/1000
Dual Model 2957 d-speed  Record Plaver .. .. o0 .. £18/10/0
Cotlaro 4-speed Record Chaoger .. e se en ee ee .. £22/7/6
B S.R. 4-specd Rrecord Changer | © ee es se vs as ss oo £20/10/0
Philips 3-speed Record Changer ch e ee se se w. £25/18/0
Dual 1005 Automatic Record Changer. 4-8pced ., o0 00 .. £37/9/6
Dual 1002 Automane Record Changer  d-speed es oo . £32/8/6
Philies AG20! “‘Disc Jockey” in Portable Case .. .. .. .. £21/0/0

SPECIAL

Call in and see see our Mr. SAM HURREY. Let

MICROPHONES:

Acos M.I.C. 35 Crystal Hand

Microphone [ 72 $-31 1
Acos M.1L.C. 22 Crysml Ball
Microphone . ... £9/186
Zephyr 3XA Cryslll "Micro-
phone .. KIS0
Zephyr 4XA Crysml Micro
phone .. .. .. ., .. .. /7/7
Zevhyr 8XA Crystal Micro,
phone . £7/1473
Zephyr IXA Microphone lnsert.
£2/5/9
Acos Mlc 19 Mlcrnnhnne lmmt
£2:15°6
Acos Mic. 32 Microphone Insert,
. £2/18/¢

Zephyr 6ft Extension Micro-

phone, floor type tristand, £5/6/0
Zephyr  Adjustable  Ranguet.

Hand .. £4/2/6
Zephyr 9in Desk type Minitri

stand .

16/10

Collaro 4-speed Hi-Fi
Transcription Turntable

£31/2/6
SOCKET PUNCHES

(Hammer or Screw (ype}

1-—3/16 Sid. . e oee o 43/
lin Carr octal .. .. .. .. .. 39/4
3/4in Inoval .. .. .. .. .. W
5/8in burton case .. .. .. .. 23/3
VAin for pots. bezels, ete. 23/3
“BIB” wire b(nDIJer‘ 6/9
18. 20. 22. 24, 26, 28. 30, 33 B
and S. Wire. doz Reels .. 10/6
128K7 Valves . ... 5/
12837 Valves .. o, oo o0 . 57
12807 Valves v v ve ae »e S/
3207 Valves .. e e e 8/
251.6 Valves .. .8
13 x 7 % 21&ln Aluminium
Chassis ., .10/
0.25/400v. Paper Capacitors 176
Speaker Transformers .. .. 2/6
0.0005 pF. Mica Capacit’s. doz. 6/-
Little General Chassis .. .. Sie
Senior Portable Chassis . 5/6

Fireside-Five Chassis

5-Pin Plugs with Covers, doz. ..

0.25/600v Puper Capacitors 17¢
5-Pin Ceramic Sockets .. ., .. 1/-
25A6 Valves Lo e ee o S
Assoried Knobs, doz. 3/
12v. Synch. Vibrators .. .. .. 5/6
New  3-speed  Players . £1071070
Rola 12 MX Twin Cone

Speaker ., .. X6/160¢
Brown Moving Coil Mic

Tnserts . Mo
S-Vulve Black Crcakle Finish

Chussis 9/
7-Valve Black Cruckle Finish .

Chassis .
6-Valie  Black Crackle Finish

Chassis +. o, s o0 se as
1F.12 Ministare 1600KC 24/Ycn

High Selectlvity.

IF.13 Miniature 1600KC

Broad Band el .. 24/9 ea
IF.14 STD 1900KC .. .. | .24/9 ea
tF.15 STD 1500 KC .. .. 24/9 &2
1F.34 and 35 (NI and N2)

Wideband FM .. . 14/9%ea

10.7 m/c
1F.36 10.7m/c Ratio Delector 27/6en

CRYSTAL SETS. 53/6 ea, him solve your HI-FI problems for you! We are " &onverion seis.” 0*"
A R adimone g amplete with | Suppliers of LEAK, QUAD, ARMSTRONG, and 5 watt Audio Amplifiers

99/6 " WILLIAMSON (etc., etc,) equipment. £16/10/0

ZNDLONSDALE SPREE] NHHJMJURNE FB 3711
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connected capucitar. This is an almast
equally certain indication of a  gassy
vafve, so il seemed there were (wo
faults in this part of the circuit, both
contributing to the same ftrouble.

In fact, it seems most likely that the
leaky coupling capacitor ogcurred first,
the resultant over-running of the out-
put valve causing it to become gassy.
Much as I regretted it, there seemed no
alternative but to replace the valve. as
well as fitting a new coupling capucitor.

And that was leaky coupling capa-
citor number two; one that | very neuar-
Iy missed by reason of the time needed
for it 10 show up. Presumably, the order
of leakage was not enough in nself to
cause obvious disturbance to the output
stuge, but it was enough to start a slow
cycle of grid emission, increased cathode
current, higher temperature, more grid
emission, etc., building up over a
period of about 20 minutes from a dead
cold start,

THE SWITCH AGAIN

Now [ returned to the problem of
the broken switch. As with the speaker,
this was mainly an economic one, and
1 had (o decide just how much expense
could be justified. .

The switch was almost completely
built-in by the broadcast and short wave
coils and the array of trimmers associat-
ed with each channel. To replace the
switch, or even the clicker plate and
shaft, would mean that the entire coil
and trimmer assembly would have to be
ripped out and subsequently replaced

While quile feasible technically, such
a job was going to take a lot of time
and the cost might be hard to justify.
As far as 1 had been able to see the
fault was not causing anv inconvenience,
the owner apparently having adapted
herself to it, if, in fact. she even noticed

.

I finally decided that this was a case
where [ could benefit the customer most
by leaving a fault in the set. rather than
trying to correct it.

This left only a routine alignment to
complete the job, assuming nothing
serious showed up in the process. The
thing that struck me most about this
aspect of the set was the remarkable
stability of the fixed tuned circuits as-
sociated with each of the eight switched
channels. I knew enough about the
history of the set to know that these
had not been touched for many years,
yet they were virtually “spot on” for
each channel.

A HARD ONE

1 don’t know whether this was the
result of good engineering, good luck,
or a little of both. In general, however,
switched tuned sets have never been re-
garded as much of a proposition, if only
because of this very problem. Except in
a few expensive designs employing AFC
{Automatic Frequency Control) the pro-
blem of ensuring that the set will be
accurately tuned to the station selected
is a very serious one. And unless it
does tune accuratelv it is worse than
useless,

It is not easy to make phvsical ver:
sions of L. and “C” which will re-
main absolutely constant regardless of
ternperature and other atmospheric vart
tions, plus normal vibration and hand
hng. In fact, it is near enough to im-
possible. and certainly not in any <ense
an Economic proposiion.

Ol course, they don’t have to be
“absolutely  constiuit,”™ but the amount
Radis, Talevivion & Hobkiae Juaw 1982

of drift which can be talerated is very
smatl, even allowing for some uncon-
scious tolerance on the part of the aver-
age user.

As a resuit, the few sets designed
along these lines have never been re-
garded as overwhelmingly successful, and
it is significant that the idea has been
almost completely abandoned in recent
years.

All the more reason. therefore, for
my interest in this set and its high order
of stability, even thaugh I can offer no
explanation why this wus so. Neither
have I encountered enaugh of this model
to be able 10 say whether it is a natural
characteristic or merely a fluke.

Quite naturally, the alignment wds a
bigger job than usual. The IF channel
was perfectly normal, but the broadcast
trimmers took a little working out. The
eight switched channels had been achiev-
ed by connecting various values of capa-
citance across the main broadcast aerial
and oscillator coils.

Also, because of the dual-wave facil-
ity. the regular broadcast trimmers could
not be connected across the gang, and
had to be mounted permanently ucross
the coils. Thus, any disturbance of these
two trimmers would upset the entire
switched channel system, meaning thdt
it was essential that they be adjusted
and sealed before any attempt was made
to adjust the switched trimmers.

Simple enough when you work it out:
but a nasty trap for the unwary.

And so I was able to return the set
to the customer in satisfactory working
order without involving her in more ex-
pense than was absolulely necessary. She
was extremely grateful that the charge
was s0 reasonable and any lingering
doubts I had about the measures | had
adopted were quickly dispelled.

A PA SYSTEM

Story number three concerned a mod-
erately high powered public address am-
plifier which had been built by an en-
thusiastic amateur for use by a local
charitable organisation. He apparently
had had no difficulty in getting 11 work-
ing but, even without making any
measurements, it was quickly appurent
that the power output wus a long way
short of the 30 watts or so the circuit
was designed to give.

Lacking the facilities to check the
performance in detail, and having tried
the obvious things, he sought my aid
to give the unit a complete check. It
turned out to be a fairly conventional
circuit using a couple of EL34s driven
by a twin triode functioning as a cathode-
coupled phase changer. preceded by a
6AUG as a voltage amplifier.

Since power output was the facto
i question, I commenced by setting up
some gear to measure this with reuson-
able accuracy. leaving the output trans-
former secondary completely open, |
connected a heavy duty resistive load of
correct value across the primary.

An AC voltmeter and a CRO also
connected ucross the primary comipleted
this section of the set-up, the other
portion being the audio generator de-
livering 1000 cps into the input ter-
minals. By driving the output
overload point, the power being deve-
loped can be calculated from the AC
voltage and load resistance.

This set-up quickly confirmed what the

ovner had satd. The maximum  power
available at the overload level was a
fraction over six  walts, while it was

apparent that the overload was occurring

up to -

in anything but a symmgtrical pattern.
Quile obviously, something was very
WIOnNg,

The next thing I did was to dis-
connect the feedback loop. There is
nothing more futile than trying to track
down a source of distortion within a
feedback loop. Regardless of where the
distortion originates, it will be fed back
to the input c¢ircuit und appear in all
stages, making it impossible to detect
the offending one. Naturally the input

fram the generator had (o be reduced
to compensate for the increased gain.
With the aid of the CRO [ then

checked the signal level at the grid of
ecach output valve. T -was gratified (o
discover that the signal at one was only
a [raction of what it was at the other,
and very distorted into the bargain. Well
at least 1 was on the track.

UNBALANCED DRIVE

Tracing through the circuit 1 estab-
lished that the valve receiving the weak
drive was the “lower™ one in a conven-
tional circuit, and the one being driven
from the cathode coupled section of the
twin triode. It looked as though this
was the faulty stage but, to make guiie
sure, | isolated it from the output valves
by disconnecting both coupling capaci-
tors, The signal from the two plates
remained unbalanced as before.

At this point I suspected the twin
triode and substituted a known good
one. [t made precisely no difference. thus
killing thar line of thought.

Next 1 measured the DC voltage at
each plate and discovered that this was
very much higher on the cathode coupled
section than on the driven section. Since
both sections should have been working
under identical conditions, with equal
plate louds, 1 immediately suspected a
fuulty plate load resistor.

Once again 1 drew a blank, the two
resistors measuring as nearly equal as
made no difference, leaving me a trifie
bewildered for a few minutes. [ studied
the circuit again and could see little
else around the twin triode that could
cause trouble. Very little, that is, except
the coupling capacitor 1o the 6AL6.

COUPLING CAPACITOR

Mainly because it was a littie ecasier,
I simply disconnected the 6AL6 plate
Joad resistor from the HT supply. rather
than unhook the capacitor itself. Then
I checked the two plate voltages again,
and was gratified to discover that they
were now near enough to equal. There
seemed - little doubt that 1 had found
the culprit.

Strangely enough, 1two capacitors ly-
ing on the bench—used. but not by any
means old and baltered—proved to be
nearly as bad as the original. making
three capacitors in a row which were
nat good enough for this application.

I was rather velieved. therefore. when
a new one from stock proved 1o he OK.
but T was inspired to wonder how often
a lesser degree of leakage resulted in
at least partially upsetting the balance
of a phase changer.

Having found the culprit it was com-
paratively easy to work out the exact
effect it had caused. By placing positive
voltage on the grid of the first section
it had increased the cathode current of
this section and thus increased the bias
developed across the cathode resistor.

Since this resistor was common {0
both sections the increased bias appeared
between grid and cathode of the second

(Continued o Page 127)
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Heres your

- answer,

Tont!

This month's queries come from two sources. One is a Tom who, having looked through

a recent issue of our journal, put pen to paper in an effort to satisfy his curiosity and, to

quote him, "to provide an interest to other beginners.” The other is an experimenter with
problems on the use of alternative components and valves.

Having looked through a current
issue of your magazine, I have found

a number of terms which I would

like explained. What are IF strips,

unmeodulated signals, HF circuits,
potentiometers, EHT voltages and
tag terminal strips?

Simple as these terms may appear 1o
some, Tom, to the uninitiated they must
be puzzling. The term “IF strip,” for
example, refers to the sub-assemblies
consisting of valves and associate com-
ponents of an Intermediate Frequency
channel.

It is common practice in the design
and construction of television receivers
to build the video and sound IF chan-
nels on a sub-chassis which attaches to
the main chassis. Using this method of
construction, the IF channels may be
prealigned, serviced or interchanged
Evithout disturbing the complete assem-
ly.

To explain the term “unmodulated
signals” it would be easier to give a
brief explanation of modulation.

Modulation is the process of super-
imposing an intelligence on a signal of
a certain frequency, which is being
broadcast by a transmitter.
carrier wave is made to vary, either in
frequency or amplitude depending on the
system of modulation used, in sympathy
with the modulation source.

The absence of modulation would ob-
viously produce only a steady carrier of
some fixed frequency, which is therefore
referred to as an unmodulated signal.

The words “high frequency circuits”
are not so much a recognised term as
a phrase which appears fairly frequent-
ly in radio literature. [Its meaning is
likely to vary with context.

HE CIRCUITS

The most common usage is in rela-
tion to receivers where “high frequency
circuits” would refer to those carrying
radio frequency or intermediate fre-
‘gquency signals, as distinet from the
‘audio and power supply system.

Very rarely, with the discussion
centring on tuning systems, etc., “high
frequency circuits” might be used to de-
scribe  short-wave coils, circuits and
switches, as distinct from the broadcasi
band units.

In an article on audio amplifiers,

speaker systems, and so on, “high fre--

quency circuits’” might describe units
handlinz the treble end of the spectrum
as disunct from 'those handling the
middle and bass register.

The term “potentiometer” usually re-
fers to a potential divider performing
the function of a volume or gain con-

The steady

trol. It consisis of a resistor which is
effectively subdivided by a sliding con-
tact. Placed across a source of potential
difference, it allows smaller potentials
to be picked off between one end and
the sliding contact.

The letters EHT, Tom, are an abbre-
viation for “extra high tension.” They
refer to the very ‘high voltage (usually
between 1,000 and 20,000) applied to
the high voltage electrodes in ‘a cathode-
ray. tube.

Use of the term EHT avoids confu-
sion with the normal HT (high tension)

or B-plus voltage present in oscillo-
scopes, television receivers and other
such items,

“Tag terminal strips” are strips of

bakelite equipped with terminating lugs.
They are used to support minor ¢om-
ponents and wiring when a number of
these are to meet at a single junction
point. The use of mounting strips results
in shorter leads and neater wiring lay-
outs.
* * X
Two other points which have
aroused my curiosity were a men-
tion of a *“grid bias circuit” and

“feedback.” Would you explain

these?

The term grid bias refers to the nega-
tive D.C. potential which is applied to
the grid in order to make this electrode
negative with respect to the cathode.

The incoming signal adds to or sub-
tracts from the fixed bias and causes
variations in the electron flow from the
cathode to the anode. These variations
of electron flow or plate current appear
across the plate load as larger signals,
thus achieving amplification. ;

There are several ways in which a
steady potential may be applied to the
*grid of a valve, A bias battery may be
inserted between the grid leak and earth,
the positive side of the battery being
earthed. The cathode is then returned
to earth and the potential difference be-
tween the grid and the cathode will be
that of the battery voltage.

BIAS BATTERIES

Bias batteries are bulky and incon-
venient to use and the standard practice
is to use a cathode bias circuit. In this
arrangement use is made of the cathode
current, which is a combination of the
screen and plate currents. A resistor is
placed in the cathode return to earth so
that the current flowing through it causes
a voltage drop across it. This places the
cathode effectively above earth by the
voliage developed across the resistor.

If the grid is returned to earth, then
the cathode will be that many volts
above or positive with respect to the
grid, which is at earth potential.

Making the cathode positive with re-
spect 10 the grid is equivalent 1o placing

Circuit of a standard '"plate-cathode'" phase changer discussed in answer te Tom
this month,
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a negative potential on the grid, hence
the grid may be considered negative with
respect 10 the cathode.

Another weli-known arrangement is
to make use of the total current drain
of a receiver or amplifier by connecting
a resistor in the negative return of the
power supply, that is. between the centre
tap of the power transformer and earth.

The resultant voltuge drop across this
resistor makes the centre 1ap negalive
with respect {o eartll and, if the grid is
returned to the centre tap while the
cathode is returned to earth, the grid is
eflectively bitsed by that voltage drop.

In a few special cases, notably oscilla-

tors and the amplifying circuits in trans-
mitters, the grid may have such a large
signal applied to it that it becomes posi-
tive and draws current during part of
the signal input cycle.
- By placing a resistor and bypass in
the grid return circuit . the voltage
developed :by the grid current bursts,
charges the capacitor to an- average
figure and this becomes, in effect, a self-
generated grid bias.

FEEDBACK

“Feedback” is the condition which
arises when energy is fed back from the
output to the input of an amplifier. The
feedback muay be positive or negative, de-
pending on whether it adds to or sub-
tracts from the normal input signal.

When positive feedback exceeds a cer-
tain value oscillation takes place, and this
is the principle applied in the design of
most oscillators,

Negative feedback on the other hand
is useful in reducing most forms of dis-
tortion, and, when used discreetly, it
helpy to stabilise amplifiers.

* * *
What is a phase-splitter circuit?

The phase splitter is generally a stage
comprising of a valve and s associate
components, designed to produce two
balanced out-of-phase voltages from a
single signal- voltage applied to its grid.

The circuit of a standard phase splitter
and its relationship to a push-pull output
stage is reproduced. Referring to this,
the action is not difficuilt to follow. The
normal resistance load for the valve is
divided into two separate load resistors,
oune in the plate circuit, the other in the
cathode circuit,

The plate current of the valve passes
through both resistors and sets up voltage
differences across them. The cathode
will be at a considerable positive voltage
above earth, and the plate at a still higher
one.

Any change in plate current caused
by an increase or decrease of an incom-
ing signal will increase or decrease the
voltage drop across each of the resistors.

An increase in the voltage drops will
. cause the cathode to become more posi-
tive, while the plate becomes less posi-
tive. This will constitute a negative-going
and positive-going signal at the plate and
cathode respectively,

A decrease in the voltage drops will
cause the cathode to become less positive
while the plate becomes more positive
and the signals appearing at the plate
and cathode will reverse their directions.

Because of this tendency for the plate
and cathode signal voltages to move in
the opposite directions with variations of

]
the input signal, a balanced oui-of-phase

oulput is available 1o Jrive a push-pull.

stage.

1 was wondering if you could suggest
a publication on valves, explaining their
function, type and comparing them elec-
trically, thift providing a list of alterna-
tive valves which will do the same job.
For example, 1 replaced (by means of an
adaptor socket) an old 22A in an old
battery superhet with a 10.5-G and the
same results were obtained as using the
old valve. A publication listing such al-
ternatives would he invaluable,

Most of the valve companies could
help you with the type of information
you need. Many of their publications
are available either free or at very low
cost. Valve data books often contain a
fist of equivalent types in addilion to
the characleristics of different valves
which would suve you turning over the
pages in order to find the equivalent
to a particular type.

There have been valve books pub-
lished which attempt 1o list all the valve
types ever nmnulictured. Even with
only very brief duta and no curves u
very thick volume is needed.  Most local
valve books list only types which are,
or have been, popular in this couuntry
and, therefore, a much more modest
volume will suffice.

Many valve types are similar except
fcr one characteristic such as the base.
the filament voltage or the shape of the
envelope. A well-known example is the
2AS, 42, 6F6, 6F6-G family. The 2AZ
is an output pentode with a 2.5 volt
filament. - The 42 has the same electrode
structure but the flament is rated at
6.3 volts. The 6F6-G has the same
electrode structure, bulb and fitament
voltaze as the 42 but is fitted with an
octal rather than the older style 6-pin
base. The 6F6 has the same features
as the 6F6-G except .for a small metal
‘nstead of a glass envelope.

* * *

With regard to your printed clreuits,
what significance does an arrow with
a cross at the end of it have? Also by
what means may I use say a 5,000 ohm
speaker in a circuoit designed for a 7,000
ohm speaker? Would it be possible to
reverse this and use a 7,000 chm speaker
in a circoit designed for a 5,000 ohm
speaker. Also could a 0.5 meg. potentio-
meter be wired to do the job of a 1
meg. pot?

You certainly have a thirst for
knowledge. Tom, but perhaps we can
answer the last of your questions with-
out too much trouble.

The arvow with the cross probably
refers to our filanient circuits where we
usually do not draw the full wiring
from the power transformer to the fita-
ment of each valve as it is usually
sufficiently clear what is required and
the extra lines would only confuse the
drawing.

Some pieces ol equipment have a
number of filauments connected to one
transformer winding and a number to
another winding. We may use an “X”
to show one correspondence and a “Y”
to show another.

The question about the significance of
speaker impedances has been discussed
before but, with this small impedance
change, you could swap the values back-

(Continued on Page 127)
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SAVE £2

By trading in your old spring or
electric gramo motor

ON A NEW

COLLARO

PLAYER UNIT

During June we will allow vou &£2 for
any old #ramo motor or plaver as purl
payment on ihe jatest madel COLLARO
4-SPEED PLAYER. which plays all 1ype
records  and  idgvorpordtes the  tamous
Ronslie OV crvstal  pick-up  Canridge.
You can save &2 off the list price of

£12/15'6

e i v 3 i i 3 ok ek e ok e

BARGAINS —
FUSE HOLDERS

Black bakelite for

Panel mounting type. | .
f Front  loading,

standard  1%4in  fuses,
Usuul price 6,9,

Now 3/_
POTENTIOMETERS

Phitips’ imporied 0.5 meg miniatares will
end your volume control worries.

6/3

PERFORATED
ALUMINIUM

Very fine pectorations. ldeal for ventilu-
uwon, e, Size 94ain x Sim

4 FOR 2/-

TV POWER
TRANSFORMER

290V at 275 mA. . Suit R. and H. and
AW A. iype circuits, Tully guaranteed

£6/10/-
TV TURRET TUNER

Nationally known 10-band Cascode tuner
Can_ b€ used. in all designs,

£15/-/-
HIGH FIDELITY

A complete outfit, ready to use.
MUILARD 3-3 Amplifier
COLLLARO Player Unit.
MAGNAVOX 8WR Speaker.

Enjoy Hi ‘Fi for the small outlay of

£41/10/-

Please add postage to all orders.

PRICE’S RADIO

5.6 ANGEL PLACE,
SYDNEY.
PHONE BL3146
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“CONTRAST

This top view of the chassis, seen through the picture tube supporting clamp,
clearly shows the position of the major components. Note the pesition of the tuner
and the cutout which clears the two valves.

Our TV Set For 1958-Part Two

With the help of this second article, yéu should be able to complete your 1958 Television
Receiveér. In particular, the article details the wiring of the video' amplifier, synch. separator
/ and oscillator stages, the EHT cage and physical mounting of the picture tube.

I you followed the suggested con-
structional procedure to the point reach-
ed in our last issue, you should already
have tuned in the three active channels
and listened to the sound side of their
programs. You will be in the happy
position of knowing that this much, at
least, of your receiver is in operation.

On the other hand, 'if you have struck
trouble and fail to hear the sound, deal
with the problem now. The addition of
picture circuits won't correct an exjsting
fault and will represent just that much
more circuitry to worry about and to
complicate the job of trouble-shooting.
However, let's hope that this word of
advice is not necessary.

Just before proceeding, a couple of
matters relevant to the main circuit war-
rant special mention.
~As explained last month, the circuit
is equally suitable for use with 17 or 21-
inch tubes, provided they are of the 90-

" degree deflection type and use electro-
static focus. Four currently available

types were listed as possibilities and you
can take your pick, having regard to
size, brand, price and availability.

Since our last issue went to press, two
new types have been announced for local
manufacture and distribution. These are
the 17BJP4 and the 21CBP4,

Special feature of these tubes is that
they have a straight electron gun, as
distinct from the conventional bent gun,
and, therefore, do not require an ion
trap magnet to align the electron beam.

The change allows the use of a some-
what shorter neck than in earlier types,
eliminating or reducing the bulge at the

e e

by Neville
Williams

rear of the conventional TV cabinet.
Manufacturers claim that the use of an
aluminised screen, together with other
unspecified refinements, has virtually
eliminated the risk of ion burn.

Though we have not had opportunity
to try either of the new types, the manu-
facturers state that they will operate in
the same circuit and with the same base
connections as the other tvpes listed.

Another point concerns the A.G.C.
circuil, which was discussed last month.
The idea appears to have found a good
deal of acceptance and there is a chance
that at least some of the LF. strips will
be sold with the additional ‘components
already fitted.

The exact value of the A.G.C. diode
load and feed resistor is not critical in
the circuit as shown. We used 0.33M
resistors but higher values, such as
047M or 0.68M would work equally
well, if already fitted.

VIDEO AMPLIFIER

Continuing now with the construction
of the receiver, the néxt obvious step is
10 wire the video amplifier stage, which
is just alongside the rear end of the
LF. strip. The socket should be mounted
with the blank space toward the LF.
strip or the rear cormer of the chassis,
depending on whether it happens to be
a moulded or a wafer type.

Note that the I12ZBY7 has a
centre-tapped heater, Pins 4 and 5
join together and go to one side of
the circuit, while pin 6 goes to the
other side. We have heard of one
or two cases where a mistake here
causes the 12BY7 to operate at half
heater power, resulting in slow
heating, with possible reaction also
on the picture quality and synch.

pulse amplitude.

The 12BY7 cathode comnects to one
side of a sound trap coil, tuned to 5.5Mc
and intended to minimise interference in
the picture from the 5.5Mc intercarrier
beat frequency.

SOUND TRAP

The trap coil can be hand-waund quite
readily, using a miniature coil can and
former with variable iron slug. The
winding consists of 63 turns of 22 B and
S gauge ename| close wound about -
inch from the bottom of the former.

The capacitor can be a paper, mica
or ceramic type, preferably close toler-
ance and most definitely NOT one
marked *High K.” Tt can be mounted
inside the can, just clear of the wind-
ing, if it is small enough,

Commercial trap coils using many
more turns of wire and a smaller tuning
capacitor are not-recommended for this
particular position.

This simple cathode trap, as suggested
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DETAILED VIEW OF THE PICTURE CIRCUIT WIRING

Ti-us section of the chassis, shown here in greafsr detail, contfains mast of the picture circuit wiring. The video amphf’er is at top
right, with the synch. saparaior alongside. In the centre is the line oscillator and its associated panel, while most of the frame
circuitry is centred on the panel at the lower right.
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VAL u E ! and superiority!

CHANNEL MASTER

the worlds Iargest range of TV Aerials
and accessories!
CHANNEL MASTER- supplies everything

CITY VEE
Model 315R.7.

This low priced aerlal is prov-
ing tremendously populer. It
gives excellent results in
metropolitan areas covering
Channel | through 10. Paople
like It because it logks attrac-
tive and modecn., £46/13/-,

MODEL 310
DUAL FLECTOR

Ideal for strong to medi-
um signal areas. Makes an
excellent loft aerial.
Covers Channels { through
-190. :

FAMOUS TW

7, § and I clements TW's
reinforce the signal, pro-
vide: amating directivity.
Try the § and 3 for outer
suburbs,

but the roof

Australia’s Natlonally Advertised

Aerials

RETAIL

"MAVERICK" SERIES
MOST POPULAR
AERIALS IN AUSTRALIA

® Low price @ Mechanically superior

® Fully pre-Assembled

® 5 models—for every location,

L=

NAME

7 il

Simply send this coupon te Channel Master

=

THE RAINBOW MODEL 330

The genuine all-channel yogi, thot is so populor In Aus-
tralia and the American Continent.

Fuil band width and

highest gain. Like a torest over roots in N.SW. und Vic-
torian Country.

e MODELS 1022-1007-Z

MATCH YAGIS

~ Big, sensitive and best per-

formers of all the long vyagis.

Easy to assemble — gains
tremendously in stacking.
Channel Master’s BIG 10

hos the most gain of all TV
Aerials.

Available from selected wholesalers!

FREE 16 page booklet “’Better Pictures
» on your TV Set!” Post Free,

RH658 n

FACTORY: CHANNEL MASTER PTY. LTD., 752 PITTWATER ROAD, BROOKVALE, N.S.W. XF0221
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in application data for the 12BY7, has
proved fairly adequate in practice. Iis
effect can be augmented in special cases
with a further trap in the plate circuit
and we may have more to say about
this at a later date,

The cathode circuit to earth is com-
pleted through the 500 ohm Contrast
Control potentiometer which is now
mounted, for convenience, on the front
face of the chassis.

Here a word about the cathode wir
ing. Since the circuit is “hot™ and car-
ries frequencies up lo at least 5.5 Mc,
precautions must be taken against pos-
sible radiation, earth loop effects and
possible instability. Also, cathode-carth
capacitance will give some useful high
frequency video boost with resisiance in
circuit but only if the capacitance is of
the right order.

CATHODE LEAD

With these things in mind, the lead
from the trap coil 10 the polentiameter
should be run in small diameier coaxial
type cable. Earth the braiding near the
12BY7 socket and use it as the sole
earth return for the potentiometer.

This last is shown in our photographs
as a tandem 1ype and is, in fact, a double
1,000 ohm type with the elements wired
in parallel to give an effective 300 chms
with ample current carrving capacity.

As an alternarive to this type. a wire-
wound pot can be used, as far as we
can discover without any ill effects.

Single element carbon types, particu-
larly small types are not recommended
for this position. While current through
the element is quite low in normal use.
it can rise to damaging proportions when
the control is advanced towards mini-
mum resistance with very weak signal
input.

As mentioned last month. the grid
connects 1o the last lug on the adjacent
tagstrip, and thence to the video output
lug within the IF sirip. The lead should
ibe kept clear of the chassis, 1o minimise
capacitance, and the pigtails on the re-
sistor, which picks up AGC on the tag-
strip just mentioned, should be kept
short for the same reason.

SCREEN BYPASS

Note that the screen bypass is now
shown returned to the cathode circuit
rather than to earth. as a precaution
against instability in the video amplifier.

Instability may show up as a random
transverse patiern on the screen or, if it
happens to occur at a much higher fre-
quency, its most evident effect is to re-
verse the action of the Contrast Con-
trol. The picture contrast is seen (o
increase in the normal way as the con-
trol is turned towards minimum resist-
ance but the action then reverses, the
contrast diminishing 1o a low order a
Zero resistance.

In the unlikely event of this trouble
still being evident, when the receiver
is tested. the screen bypass can be wired
directly back to cathode instead of to the
bottom of the trap coil.

In the original set the screen bypass
was held in place against the rear corner
of the chassis by a loop of wire. the
capacitor leads running away to the
appropriate points.

Components and wiring which feed
the output of the video amplifier 10 the
picture tube and to the synch separator

W

Components to do
with the video out-
put circuit can be
grouped logically as
shown on two B-tag
strips. The strip at
the top segregales
the signal for the
synch.

while the
the left provides a

separator,

strip on

termination for the
cabled
ning to the picture
tube socket. Mote
that the picture
tube cathode lead
must be kept separ-

leads run-

ate from the others

w

terminate on (wo eight-tag strips, which
are .mounted adjacent 1o the 12BY7
sockel, as shown in the accompanying
skeich.

There is plenty of point in fallowing
this layout, because it is logical and
orderly to begin with and, furthermore,
the peaking components assume orders
of capacitance which the layout gives.
A further and no less important point
is that it keeps high level video voltages
away from poinis in the synch separaior
circuit. other than the input grid itself.

In actual fact, of course, components
can be kept even closer 1o the tagstrip
than can bs depicied in a simple plan
skeich.

Note also that the 0.47 mtd coupling
capacitor is deliberately swung clear of
the chassis and not tucked down against
it and among other components. Siray
capacitance to earth is thus once again
kep! to a minimum.

As indicated, all leads to do with the
picture tube terminate on one tagstrip
and then pass up through a grommetted
hole to the picture tube socket. The
external lead to the socket will need 1o
be a trifie more than 12 inches long. All
wires can be plaited for neainess excepl!
the cathode wire, which passes through
a separate hole and is kept clear of the
others 1o minimise capaciiance loss.

WIRING DIAGRAM

Interconnection of the tagstrips and
relevant components 1o the remainder of
the wiring should be clear enough from
the main circuit diagram,

Mounting holes for the tagsinps are
already drilled in the chassis, though. in
the one we used they had 1o be extended
a little with a file to straighten the sirips
and make them fit as intended.

If you have a CRO on hand. operation
o' the video amplifier can be observed at
this stage by setting the CRO time base
o about 16, 25 or 50 cps and clipping
the vertical amplifier input lead to the
cathode end of the 0.47 mfd. coupling
capacitor.

By suitably manipulating the CRO
controls and the receiver tuning it should

bs possible to see the video conient in
one or more frames, changing with
movement in the picture and with the
fran.: synch area fairly sharply defined.

Amplitude of the pattern should vary
with the setting of the contrast control.

From the video amplifier, portion of
the signal is diverted to the 12AU7
synch separator stage and this can logic-
ally be wired next.

As already mentioned. the compo-
nents to do with the separator input
circuit are mounted on the tagstrip
adjacent to the 12BY7, leaving only a
simple lead to run to pin 2 of the
12AU7 Keep this lead reasonably clear
of the other components and also away
from pin 1. so that video energy shall
not be caupled directly into the second
stage instead of via the first triode.

WATCH LAYOUT

The remainder of the components
have to be disposed between the synch
separatol and the two oscillators which
the synch pulses are intended to control,

While there may be many possible
ways [0 arrange the componenis the
layout is important 1o the extent that
unwise placement may change the in-
tended proportion of line/frame/video
signals or, by grossly increasing the bulk
of the circuitry. make it Jiable to pick
up line energy from the defiection out-
put circuit.

With (his in mind, we suggesl thal
you follow the method shown i the
accompanying diagram, It involves
mounting an 8-lag and a 7-tag strip in
the space between the separator socket
and the two oscillators, The chassis you
buy may have the necessary mounting
holes already punched, .but drilling an
extra small hole is no great chore.

The 8-lag strip supports most of the
synch. separator components, while the
j-tag strip carries mainly the synch.
input and fiming components for the
frame oscillator.

For neatness, it is almost essential o
use small resistors and capacitors, but,
once again, do not use “high-K" capaci-
tors. These are intended primarily for
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Circuit function and
Power Supply (SAS4)

Primary w@ps for 200, 220 and 230 v. operation,
desired tap selected by special plug and socket.
mounted on power supply chassis, Yull wave recu-
ficution  with capacitative input filter, giving low
ripple content, A 300 WA fuse §s incorporated.
Mains transformer has copper shicld tor minimun
external  tleld.

Tuner (6BQ7A. 6U8)

Q Pius ype VIT/L 10 channel twurret tuner
featuring  low noise  “Cuscode.”™  R.F.  amplitier
and high-mu mixer oscillstor, Low impedance oul-
pul 1o 1LF, channel.  Special moulded coil formers
threaded throughoul their entire Iength  prevent
cores from coming louse.  Special “alkyd™” Jow
loss high stability plastic used on all coil biscuits
and mouldinegs. Oseillator is compensated  for
frequency drift due to variations in temperatures.
This upit comes fully tested and pre-aligned.
Yideo and Sound LF. Channel (4-6CB6, 2-6ALS.
1-6AU6)

The ever popular Mark Il I.F. .serip,  four
swges of video amplification using bifilar and an
over-coupled stage, low impedance input 10 maich
VTT/1 tuner. Video  dewector. with RF. filier
and video deteclor load. intercarrier taken rom
video detector.  Sound amplifier; imiter stage and
ratio detector, fully (esled and aligned.

Audio Amplifier and Oulpal (GAVAH, 6AQSF)

A (riode voltage amptificr with beam  tetrode
power outpuat. Negative feedback is applied w0
the 6AQS3, The reguired F.M. de-emphasis s
obtained by a simple R'C network at the inpul
10 the volume control, Frequency response 90
C/9—5Kc¢/s at-——6db.

Yideo Amplitier (12BY7)

A high gain pentode using a combination of
sgries  and shunt peaking, Video detector  is
directly coupled to video amplifier grid.  Output
is capacitatively coupled to picture tube cathode.
The gain (contrast) is confrolled by a cathode
patentiometer.  Frequency rtesponse up o 4 Me/s
4t ~-6db., and greater than -40 db., at 5.5 Mc/s
Sync Separatar, Sync Phase Inverter (12AU7D)

Syne pulses are obtained from the output ot
the video amplifier und apolied to the syne clip-
per which removes most of he video cament.
and provides 4 substaniual dewree ol noise  im-
munity.  The sync phase inverler further separ-
ates the sync pulses from  the video. and  alsa
reverses the phase suitable for triggering the line
and  frame oscillators.

Frame Oscillator and Framme Ouwiput (6CM7)

A framc biocking oscillator is used. The frame
autpul stage drives the deflection using an anto-
transformer to match  the output to the yoke
fnipedance.

Line AF, Line Blocking Oscillator or 6SN7GTA

The line AFC 15 a control valve to
correct the line blocking oscillator which used
@ ‘'sine wave’’ stabilising coil.  Small changes in
s¥ne  control are obtainable by a pot. control
on the D.C. control valve, Once aligned cor-
rectly, this circuit will remain in svne. over long
pcriods. with varving sigual strength and  mains
variation.

valve (ypes

Line Outout, E.H.T. Snevly GDQGA. 18-3GT,
AAXA-GT)

Ihe tline owtput/E.H.T. wansformer (Q  Plus
VHOPT 1) tanto-transtormer  (ype)  and  the

EHT. rectifier are shiclded in a2 mewmi  cuse
and cover, supplies 15 KV picture wbe ulior an
lowd, Provision is made to alter this section
for higher wlor vollage and  drive suitable {or
@ 96 dew 2Hin piclure  (ube, Picture  wibe
ATAVIAA) 90 dee magnetic deflection, electro
static focus,
G.C

type A.G.C. vollage is developed by
rectificr has an A.G.C. clamp.

The main  chassis comes pre-assembled, ready
to take the power supply. line output/E.H.T,
cage. tuner, video and sound I.F. channel, frame
oscillator and  oulput  sub-chassis. The  picture
wbe  mounting.  strap e, are  screwed o the
main chassis, making it one complete unit.
Couatrols

Channel selector and fine wning are a dual
concenrric knob, velwne off-on, brightiness, con-
wast. frame hold, line hold. controls are groupad
sether and Atled with smaller kaocbs, Frane
beight, frame lnearily, line drivs.

Pege Sirty-eight

line ogcillawr, .

more than hold its own

Tests recently conducted by a
proven without doubt that the “Q Plus”
againsi

field operator have
kitset will

most commercial

receivers for fringe area reception.

Indeed only one commercial receiver using 23 Valves
(4 extra valves) was actually equal to it.

Tests in Cowes, Victoria, showed that the receiver
operated even with a short length of ribbon shorted

at the ends!

Buy
this kit
now with
complete
confidence. It has
been fully tested in
fringe and strong signal
areas with full Al
performance

If you have any doubt, we will
send you the 18 page construction
manual, giving fully detailed
photographs, circuit, component,
voltage and waveform datu, and
assembly instructions for only
11/6 post free (also available from
Kitset dealers).

line sine wave, controls are mounted on the rear
aof the main  chussis, All these controls  can
be adjnsted without removing (he back of  the
cabiner.,
General

The speaker (St is mounted on the left hand
side of the cabinet and nmounted onto the cub-
inet, Bl ot dewwore PV sheathed puwer flex
cirende lrom e rear ol (he cabinet,

THE COMPLETE KIT.
Including Picture tube, all
valves, ete. and SALES TAX;
but less cabinet.

£120.

R. W. STEANE
& Co. Pry. Lud.

Factory & H, O.: MONTROSE
ST., AUBURN, VIC.
Sydney Office: CADOW ST,
PYMBLE, N.S.W,
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bypass functions and, because their
capacitance can be much higher than the
marked value, they can cause mal-
functioning in separation and timing
circuits, where time constants are sig-
nificant,

Having completed the wiring of the
synch. separator stage, the waveforins
can be checked against those shown on
the circuit diagram.

The clarity and amplitude of the ob-
served waveforms will bz affected some-
what by the loading and characteristics
of the C.R.O., and, in the output circuit.
by the fact that the oscillators are not
in operation. However, they should be
sufficiently close to the published dia-
grams to indicate that the stage is in-
deed separating out the synchronising
pulses.

Next step is to wire the 6CM7 frame
oscillator und output stage, but before
proceeding to detail this, some explana-
tion is necsssary in regard to certain key
components in both the frame and line
deflection circuits.

FRAME OSCILLATOR

The trame oscillator is ot the blocking
type and depends for its correct opera-
tion on a blocking oscillator transtormer
having just the right characteristics.
Similarly, the frame output valve must
operate into a suitably designed output
transformer, with a secondary winding
to match the coils in the deflection
yoke.

The line oscillator 1s atso of the block-
ing type, and the whole circuit assumes
the use ot an oscillutor coil and a sine

wave coil having just the right charac-

teristics.

The line output valve must also be
coupled to the detlection yoke by a line
output transformer having the correct
ratio, with a secondary and an extended
winding such that the EHT output and
the EHT rectifier filament voltage are
just right. when the beam is being pro-
perly deflected. Two other minor com-
ponents, the line Width and Linearity
coils, must also have the intended effect.

Last, but not least, as a by-product
of its operation, the line output systeni
must supply an adequate voltage and
current from its B-plus boost circuit to
supply the frame oscillator and output.

Uniess all these components “mate
together,” the circuit will not work cor-
rectly, if at all. -

In this receiver, as in the previous
models, we have adopted the very simple
course of using AW.A. oscillator and
d:=fection components, distributed by
Manufacturers’  Special Products and
marketed by most radio trade houses.

POSSIBLE SUBSTITUTES

During the past few months, how-
ever, we have scen electrical duplicates
of most of these components, manufac-
tured by other reputable firms, While,
we have not been able to check them
all, they should be equally suitable for
the present receiver,

The vital point to watch is that you
are supplied with components which
are expressly designed for use in the

R. TV and H. circuit and intended for
90.degree deflection. Do not try to
make do with others, just because they
happen to be calied by the same name,
They may be excellent in other cir-
ciits but quite unsuitabie for this one,

Coming now to the 6CM7 frame oscil-
lator and output stage, you will need
for the valve a good quality moulded
socket, fitted with a valve shield. This
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Components around the synch. separator can easily become a confused mass unless

mounted and wired systematically. We suggest you arrange them this way, those

on the 7-tag strip leading logically into the frame oscillator. Note also the line pulse
feed to the nearest tug on the line oscillator panel.

IS a precautionary measure agamnst pos-
sible penetration of line deflecnon energy
into the frame oscillator. with Jdisturbing
effects on the interlace.

The socket should be mounted with
pins 1 and 9 towards the IF strip and
care taken, when wiring, to see that if
is not contaminated with excess flux.
As indicated on the circuit. the output

plate operates with something like 500 -

applied volts and a pulse amplitude of
about 1,000 volts peak to peak

The frame blocking transformer and
the frame output transformer mount
above the chassis in the positions shown
in last month’s general photograph. the
leads passing down through grommetted
holes in the chassis.

FRAME WIRING

In wiring the frame circuitry, the only
component in our layout which attaches
to the 6CM7 socket is a 3.3M resistor.
which bridges from pin 6 to the end
lug on the 7-tag strip mentioned earlier
It is shown clearly in the synch. separa-
tor wiring diagram.

All other components to do with the
frame oscillator and output stage are
mounted on the panel near the rear edge
of the receiver and ser away from the
chassis, on pillars or long bolts. by not
less than 1 1-8 inch.

This board is often supplied in lengths
containing 24 lugs per side. A 13-lup
section can be cut for the frame panel
leaving a 9-lug section to be used later
for the line oscillator components.

Actually, if last month’s instructions
were followed, this panel will already
be in place, with the end lugs used to
terminate the mains input circuitry.

Wiring to the remaining lugs is shown
in the accompanying layout sketch and.
for the most part, follows our earlier
21-inch receiver. However. fugs serving
the EHT cage are wired somewhat dif-
ferently.

One of these lugs is connected 1o
earth, one to the 6.3 volt heater wiring,
one to the B-plus line. while the othel
receives the boosted HT veltuge from

the cage for subsequent tiltering. Four
leads puassing down through the chassis
from the cage can be attached very
simply to these lugs, the only other sub-
chassis cage lead being the one carrying
sawtooth drive voltage to it from the
line oscillator.

The “safety link” wiring, hitherto ac-
commodated on the resistor panel, is
now in the cage itself, so that three lugs
are now unused. Note the position for
the 6,000-ohm boost filter resistor and
the 16mfd cuapacitor, the latter being
tucked between the panel board and the
chassis.

The suggested spacing of the board
should ullow the capacitor to be fitted in
comfortably but make sure that it is
not placed in a position where a heated
solder lug could puncture its outer
sleeving. The negative end of the capa-
citor now returns to pin 9 of the 6CM7,
not to earth as formerly.

Interconnection of the remaining lugs
and components to the rest of the wiring
should be readily discernible by compari-
sou with the muin schematic circuit.

The frame oscillator and output stage
cannot be tested under actual working
conditions  at this stage. because both
sections are intended to operate from
about 500 volts, supplied from the nout-
yet-completed E.H.T. cage. Iln apy case.
it is unwise to operate either the frame
or the line output stage withiout proper
connection to the deflection yoke, which
provides their output load.

PRELIMINARY TEST

However. neglecting actual amplitude,
the frame oscillator can normally be
made to work, if supplied temporarily
from plus 275 volts, and the waveform
and locking observed on any ordinary
oscilloscope.

The frame output transformer, mnci-
denially, is mounted above the chassis
and the red (or brown) and yellow leads
terminate on adjacent lugs, as indicated.
at one end of the panel.

From these same lugs a (wisted pair
of leads run to a socket and plug. mak-

Pege Sixty-nine



NEW R.C.S. PRE-ALIGNED TV IF’s, COILS and STRIPS

Comb. Video IF and Soundstrip
Part No, 557
£5/15/- plus tax

Comb. Video IF and Soundsirip
Part No. 556
£5/10/- plus tax

3-CHANNEL TUNER
Part No. 553
£3/16/8 plus tax

FOR UNTY WIRING AND TEST-
ING SERVICE PHONE JY1744.

' .
New Square can IFs with
Internal condensers

Pan

No.

112 First video 6AC7 .. ,, 14/-
113 Secound video 6AC7 ,, . 14/-
114 Third video 86AC7 .. .., 14/.
115 Fourth video 6AC7 ., . 14/-
101 Tuoer coupling .. /-
102 First video, 6VX6 ., ,, 14/
163 Second video. 6BX6 ,, , 14/

104 Third viden, 6BX6 .. , 14/.

165 Fourth video, 6BX6 ,, ., 14/-
106 Fifth video, 6BX6 .. .,. 14/
107 First Sound bifilar .. ., 1l/6
110 First C.T. Sound .. .. 10/6
108 Second Sound bifilar .. . 11/6

111 Second Sound, pri. and
sec.

109 Third Seond  rafio del‘ec
tor .. . 18/-

Pllll Tnx.

FILTER CHOKES AND TRANS.

Fart FORMERS
55 Power transformers 6.3y
3 ump LS
36 l’()wer transtormers  12v
1.3 amp 20/5
ter choke (00mA 30h 15/4
Filter choke 14h 60mA 10/4
8¢ 2-5v L75 amwp. 6 kv ins  26/8
61 4v 1 amp. § kv ins. 20/8
62 0.3v .6 mnp. 3 kv ins. 26/8
63 Frame outnut trans.
HRNY 3/4
220 EHT <upply 3000y Ose
coil .
77 3h. 00
78 1 300n
534 Coil dox
ing  lacauer 3/.

Coil Former 3" square can
Yan with two cores

506 4-pin coll assemiry . 4/8

507 4-lug  coil assembly inc.
1—47 ef. 14

508 S-luz ratio assembly. inc.
=221 and 1—47pf 7/4

Video and RF chokes fila-

ment and filter chokes
Part

No,

408 Acr. RF choke. C.E. Zun 3/4
409 2ub filawent choke .. .. 3/4
410 t5ub video choke ., ,, 3/4
411 47uh video choke ., .. 3/4
412 1500h video choke .. .. ¥4

13 330ub video choke .. .. 3/4
414 TV noise filter, 2 amp ..
415 3uh damper diode choke 3/4

Plus  Tax.

COPY OF REPORT RECEIVED
FROM THE ELECTRONICS DIVISION
OF SYDNEY'S
MAIN TV MANUFACTURER

10th February, 1958,

MR. BELL,

R.C.S. Radio Pty Ltd,,

651 Forest Rd.,

BEXLEY. N.S.W.

Dear Mr. Bell,
Referring to

submitted (o us for examination and comment,

very well indeed.
When a Philips

the R.C.S. Combined video and sound strip No. 557
we found the sirip performed

LF primary (on thc
The amplific,
bias und signal

tuper was connected to it the
tuncr) was adjusted o 32.5Meds (or a good pass band.
kept its pass band shape under varying condilions ol
strength, which is & clear indication ot the absence of feed buch ctfects.
No evidence of voverload was present even mnder strong focal sigaal con-
ditions (approx. 250mV from Channel 9. Coupled inlo a recciver Lhe
picture quality was good, The pass band oi the strip was substaatiaily H
with a band width of 4.5 Mc/s beiween the 6dB poinls This coinpares
well with the best commercial receivers.

With threevolts bias on the A.G.C. line the 1F sirip showed a mid
band sensitivity of 2inV at the fiest [F grid for 1 volt DBC at the visiun
diode. With no biax on the A.G.C. line the sensitivity was approximately
A0uV and the amplifier quite stable

Built according to the sample described the strip could DPe used w0
build a receiver of the highest standard of perforimance (o compare tavour.
ably  with any commercial receiver on the market

NOISE SUPPRESSION

Part No. Aerlal Filter Kit .. .. 44 se so ss s .. Price 140/¢

R.CS. RADIO PTY. LTD: T R R
. . . . . 20 3% amp Line Filter . .. .. e ee as se s. 47/-
651 FOREST RD., BEXLEY, N.S.W. LW3491.5385% 26 %amp Line Filter with condensers .. .. .. +s ;:/-
SOLE FACTORY REPRESENTATIVE — VICTORIA i oy Gt Vil S e,
403 ‘;‘ﬂb:mr;t Corpor 'I""n Pty L'ldq 27 Z2amp Line Filter with condenrers AN . 68/
ourke Street, Melbourne. MU3908, Above prices ure Retait Prices and Inclusive of Sales Tax.
SS——

RADIO ACTIVITY IN AUSTRALIA

Announcing

THE NEW “MACRON” GCRYSTAL TURNOVER PLAYER CARTRIDGE TYPE

H.Ell

Made in Australia (o sult Australian conditions

By MACRON ELECTRONICS PROPRIETARY LI MITED.
54 High Street, Glen lris, Victoria.

% Scientifically cultured crystal with

dual moisture barrisr.

% Clip in cartridge. Can be replaced

without removal of mounting
bracket.
% Half inch mounting interchange-

able with standard arms.

¥ Slip in Sapphire Stylii, interchange-

able with
monds available.)

standard makes.

(Dia-

% Extremely high compliance enabl-
ing good tracking and low record

wear,

% Robust construction. Positive posi-
tioning for normal and long play-
ing discs,

% Attractively packed in sealed clear
plastic container.

# Wide frequency response enabling
the utmost realism from madern

recordings.

Obtainable throughout Australia from Leading Wholesalers and Retailers

Marketed by ZEPHYR PRODUCTS PTY LTD. 58 HIGH ST., GLEN IRIS, VICTORIA.

Page Sevsnty
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ing connection with the vertical scan
caus in the yoke.

In our earlier receivers, these frame
leads passed out through a separate
grommetted hole near the framne trans-
forimer, altaching 1o a socher which more
or iess fAoated 1n nud-ar between the
chassis and the yoke.

in this receiver, the frame !eads run
underneath the chassis and up through
the cuge to a socket which is atrached
to the underside of the cage cover. 'the
horizontal detlection leads also terminate
at this socker, as also do two leads from
within the cage, providing the B-plus
“sately link.,”

There appears 10 be no electrical ob-
jecuon to this scheme and it does elim-
inate loose wires on top of the chassis,
‘The yoke lead simply plugs into a mating
socket in the top of the EHT cage.

The. final major section to be installed
and wired in the main chassis is the line

oscillator wnd control ¢ircuit, using a
6SN7-GTA (or “B”).

OSCILLATOR COIL

With the elimination of the angle

bracket from the centre of the chassis,
the line oscillator blocking coil is now
mounted alongside the sine wave coil
and about | 3-8 inches away from it.
If your chassis does not have a suitable
hole already punched, one¢ will have to
be drilled to the exact size of the exist-
ing hole for the sine wave coil.

The holes must be accurate, 1o suit
the patent push-tit clips used for both
coils.  Mount the sine-wave <oil nearer
the power transtormer and the blocking
oscillator coil in the reinaining hole. In
the finished receiver, the cores of both
are readily accessible from above the
chassis tor final adjustment.

The 6SN7 socket should be mounted
with the keyway pointing in the general
direction of the audio amplifier, so as to
bring pins 1 and 2 adjacent to the oscil-
fator coil.

Three or four components to do with
the line oscillator are soldered to the
socket and coils but the rest mount on
a terminal panel having nine lugs per
side, as mentioned earlier.  Provision
should be made to mount this in the
position shown, about 1 [-8 inch from
the chassis but it can well be wired up
before actually being secured in posi-
tion.

WIRING DETAILS

Referring to the circuit, the 68K resis-
tor attaches directly to the Line Hold
pot, an .01 capacitor bridges across the
sine wave coil, a 68K resistor across
half of the line oscillator coil and a
270pF capacitor swings between the os-
cillator coil and pin 1 of the 65N7
socket.

The sine wave coil has two connections
only and polarity is not important. How-
ever, there are three connections for the
oscillator coil and manufacturers’ data
show the “start” or inside of the winding
connected to plate, “finish” to the grid
capacitor, with a tapping arked by a
yellow spat. Make sure vou ger it the
right way round.

In the absence of a drawing of the
panel carrying the line oscillator com-
porents, it will be necessary to describe
the wiring of it in so muny words. [t
is quite tricky and it may be helpful
to sketch it out roughly for yourself to
minimise the risk of error.

For the sake of ideniification, we
shall refer to the two lugs nearest the
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6SN7 socket as number 1 pair, pro-
gressing throughv2, 3, 4 and sc on to
the other end.

The capacitor between the number 1
pair of lugs is the 82pF mica or ceramic,
which feeds the line pulse trom the
synch. separator to pin <4 of the 6SN7
grid. The connections 1o it are obvious
from the main circuit.

The 0.15M line oscillator grid resistor

8 lugs carry respectively an 82pF capa-
citor and a 68K resistor, One end of the
resistor bridges across to the sine wave
coil, the other end being connecied o
the B-plus line.

The .15M resistor and 15pF capacit-
or in the feedback line bridge between
the end of the 68K connecting to the
sine wave coil and the remote end of
the 82pF capucitor just mentioned. The

200 mid + }
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This diagram shows fhe arrangement of components on the panel serving the frame

oscillator and output stage. Lead: run to the yote fiom the two lugs at the bottom

right. They can be twitled for neatness but must be color coded so that they con-
nect fo the correct pins on the yoke plug.

mounts between the number 2 pair. the
lug nearer the 6SN7 socket being con-
nected directly across to pin 1.

Between the number 3 lugs is the
0.33M input grid resistor, the lag nearer
the socket being connected under the
panel to the appropriate lug 1 and thence
to pin 4 on the 6SN7 socket as already
mentoned. The other end connects to
the 0.1 mid. capacitor, running across
to the number 4 lug, neurer the socket,
and thence 10 the valve cathode pin 6.

From this same point, an 82K resistor
bridges to lug 4 furthest from the 63N7
socket, an 0.82M resistor running {rom

ORIGINAL PHOTOS

¥
¥
ORIGINAL, unlabelled, glossy photos z
from which the blocks in these
pages were made are available through 2
our query service at the following |
prices: -\
8 x & inches (each) ..vvvievvnss 5/- z
§ 10 x 8 inches [each} .ovoenevns 7/- 4
12 x 10 inches [each) veeee. B/9
Y When ordering, state clearly which
i photographs are requirad.

A A A A BB Tl M A A NG

here to the adjacent lug 3 to complete
this portion of the circuit.

Another 0.33M resistor mounts be-
tween the number 5 pair of lugs, the
one nearer the socket being earthed.
The .02 mid cathode bypass can ihus
bridge directly between this earthed lug
and the adjacent lug 4. The circuit to
the other end of the 0.33M resistor is
completed by linking it to the adjacent
lug 4 and also to lug 2 on the same
side of the panel.

An 0.47 or 0.5mfd capacitor is sup-
ported across the number 6 pair of lugs,
a 3900 ohm resistor running from the
one farthest from the socket back (o
the earthed number 5 lug just mention-
ed. The other end of the capacitor must
be linked to lug 4 and thence to the
6SN7 cathode, pin 6.

The number 7 lugs and the number

remaiiing end of this capacitor must be
connected to the appropriate lug 1 on
the panel and thence to the grid pin 4.

Purpose of the line oscillaror is to
supply & sawtooth drive voltage, locked
with the transmitter line frequency, 10
the ine output stage. The active signal
lead rans from the junction of the 68K
resistor and sine wave coil, through the
nearby grommetted hole, into the EHT
cage above.

The drive voltage is developed priun-
cipally across a .001 mfd. capacitor run-
ning to the cathode of the line output
valve. This serves both as a timing capsa-
citor and an RY bypass and the lne
vscillator circuit will not work reliably
without it ’

TESTING LINE OSC.

The capacitor in question is mounted
m the EHT cage and, to test the line
oscillator without the cage in position,
it is essential to bypass to earth 1em-
porarily the junction of the 63K re-
sistor and the sine wave coll, using
001 cupugitor.

As indicuted in the circuit and photo-
graphs all components to do with the
line output stage and the EHT sapply
are housed in a metal cage above the
chassis, a method which serves very
well 10 confine the energy associated
with the line deflection system.

The EHT cuage cun be built as aun
entirely separate unil, connecling into
circuit by a few simple leads passing
down beneath the main chassis. The
terminal points for thewe leads have
been indicated earlier.

All components in the EHT cage are
assembled on to a base plate measuring
approximately 5 x S inches, with « hair-
inch flunge upturned to support the iop
cover. This latter should be a tight push-
tit but is intended to be held 1n place
by three or four sclf-tapping screws.

The box you buy may be specially
designed for the 90-degree components
or it may have been drilled according
to an earlier blueprint, intended for the
original 70-degree components. In this
latter case, one or two new small holes
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MASTER ELECTRICY er. . ;.

WHOLLY OWNED
SUBSIDIARY OF

SPARES LTD

TESTER BOY
MULTIMETER

The Tester Boy multimeter is ideal

as a portable instrument for rudio

and TV servicing, is ideal for the

hobbyist, motor mechanic, etc.

Dimensions are 6 inches high, 2 3-8

inches wide, and 2 3-8 inches deep.

Weight, 11b t30z.

Ranges as follow:—

Volts, AC and DC 2.5. 10, 50, 250.

500, 5000.

Resistance, 0-10,000 ohms, 0-100.000

ohms and 0-1 meg ohms.

Decibels, minus 20db to plus 10db.
0db to plus 22db.

By referring to a chart up to
plus S6db. may be meusured.
The case is black bukelite with a
metal panct and 3-inch meter. Test
leads are provided and also a leather
carrying case that holds meter und
leads.  Sensitivity of meter is 1000

ohins per volt.

Price of this unit is

£7-10-0

SPECIAL
NOTICE

Al parcels sent Reglstered Post unless Q
athevwise staled. Postage or Freight wmust
be lncluded with order. y

CATHODE RAY TUBES
AND RADIO VALVES

Typz VCR 138 3V%ein diameter cathode ray
tube.  Idear for oscilloscopes, elc.
Characteristics:

Fitament Volts 4.

Filament Current 1 amp.

Anode 2-200 volls,

Grid 1-30 volis.

X plate sensilivity .14,

Y plate sensitivity .33.

Anuvde 3-1.200 volls.

Elcctro-static  defjection,

Colour green.,
Socket connections can be supplied tw each
purchaser.  Price 25/ euch,
Type 902 2in Cathode Ray Tubes, ideal for
instrumenty. ete, Brand new and boxed. Well-
known make, 47/6 each.
Type 815 Push Pull RF Beum Power Awmpli-
fier.  Used as class AB2. AF. power ampli-
Aer and  modulator. Max. outpul: 75 walls,
Cluss € Telegraphy max. output 75 voits.
Class € Telephony  max,  output 60 volts.,
Filament volls 12,6 or 6.3,
An cxeeltent valve for H.F. work,
new nd boxed.  Our price, 35/- each.
EL50 Power Output Pentode,
6.3 volts filament with P (ype base. 2 of
these valves in class B will mive 80 walls out-
put. - This iy also an excellent single end tube
which will give in cluss A about ¥ walts otu-
pul and high gain. Well worth 30/-.  Our
Price only 7/6,
954, Det. Amp. Pentode 63 volts flament,
unty 8/9 each,

Brand

Record Player Amplifier

Very compact and light weight. This
unit combines a 44 watl amplifier
with two inputs, one for the built-
in 3-speed Philips record player and
one for a crystal microphone. Euach
input has its own volume control.
Also two outputs, one connected to
the built-in speaker and one for a
separatle extension speaker. Also an
on-oft switch and tone control is pro-
vided. The cubinet is finished in
two-toned leatherette, Ideal for par-
ties or for playing records in the
home.
Well worth 35 gns.

Price only 27 gns.

6-inch exlension speaker in leather
elte  covered box worth  £3/4/-
Our price 49/6. Crystal micro-
phone to match this unit, 45/-,

3 speed  record pluyer in Jeatherette covered
Case. automatic stop, turnever head, 2 sapphice
Aeedles, plays standard und microgreove 1o
cordings,  Colours: Fawn und Biown,  Worth
I8 gns.

Our Price. £13/19/6

SPRING GRAMOTORS., wind-up type suil-

able for replacement in portabic gramophones,

ele. Complete  with turntable  and  fittings
Price only £1/15/-

3-speced Record Player Units consisting of
motor with (urnover head, crystal pick-up, 2
supphire needles, ideal for both slandard and
MICTOETOOvE recordings, aulomatic siop,  Bug-
lish  niake.

Price only £9/19/6 vach

* SPECIALY %

1. Carbon Microphones. Hand type
with switch. Price only 8/- each.

2, 230 to 110 volt Auto Traus-
formers, 400 volt-amp 50 C.P.S.

Ideal  for adapting 110 volt
equipment to operate off 230 volt
AC mains. Made in U.S.A., brand
new and boxed. Worth £2].
Our price £35 each.

3. Magnetic Pick-ups. English make
with bakelite arm for 78RPM re-
cords, lightweight., Price 7/6 each.

4. TV Acrial.  Rabbit ear indou:
aerials. Well koown muke, brand
new  and packaged. Worth

£3/15/-. Our price £2 each.

5. PM 957 Ferrocart Vibrators, 12
voit synchronous, split reed, with
octal base.  Socket connection
diagrams avaiiable.  Price onh

10/~ each.

6. 2 Gung Variable Condeusers.
0005 Capacity., brand new and
curtoned. Worth £ 1/10/-. Price
only 12/6 each.

7. We have availuble the following
condensers. all are brand new
and in perfect condition.

Voltage ype Price
4000 Micu 4/
2500 Block 2/
01 2000 Mica 2/6
.01 S000 Block 4/9
.01
+ .01 2000 Block 3/
01 == 001
+ .003 600 Block 1/6
.02 1000 Mica 2/
023 2000 Mica 3/
.1 500 Biock 1/3
Nt 1500 Block /6
25 3000 Block 3/3
5 750 Block 2/
1 400 Block 2/3
2 400 Block 3/3
4 750 Block 6/0
S 400 Block 4/
345 400 Block 779

347 ELIZABETH STREET,

Branches

MELBOURNE — Phone FY0271
throughout Victoria and Riverina
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might need to be drilled or existing
holes elongated with a small file, to
make everything At in properly.
Considerable  care Is  necessury  in
positioning the line output transformer.
It needs to be pushed along as lar as

possible in one direction to clear the
Linearity and Width coils but. at the
same time, the circumference of the

EHT winding must be kept well away
from the cover, so as to minimise the
risk of corona discharge.

Things will fit into position much
better it the mounting foot of the line
output transformer is reduced to #-inch
wide, on the side opposite the terminal
lugs. Be very cuareful in doing this,
because any crack or chip in the insu-
lation of the EHT coil will encourage
corona effects.

RECTIFIER SOCKET

Before finalising the position of the
transformer, however, the skirted socket
for the EHT rectifier should be con-
sidered. 1t needs to be mounted on
pillars, 5/8-inch above the basepluate
and holes should be elongated. i not
already correct, to bring the sockel
right over against the side of the cage.

The line output transformer should
now be shipped in alongside it, with the
EHT coif fitting into the existing cutout
in the bakelite flange. This cutout can
be enlarged somewhat with a round file,
or even extended slightly into the verticil
portion, to allow the EHT coil to come
close aguinst the socket and us far as
possible  from the side of the cuge.

Having thus determined a position for
the line output transformer, leaving as
much clearance as possible for the Line-
arity and Width coils, drill the necessary
holes so it can be mounted temporarify
in position,

As indicated in the photographs, the
Lincarity coil pushes into the top hole
in the vertical bracket, the Width coil
being below it and set to one side to
clear the filament loop supplying the
EHT rectifier. The position of these coils
should be checked, without actoally lock-
ing them in place.

The position for the horizontal drive
capucitor can likewise be checked and.
if the bracket does not clear the line
ouput transformer. a couple of new
holes can be drilled, setting the capacitor
a little further back but sull i lhne-
with the screwdriver hole in the rear
bracket.

The drive capacitor can most easily
be soldered to the supporting bracket
but, before it is finally mounted in
position, make sure that it will spring
readily 10 the fully open position, when
the screw is turned anti-clockwise.

OTHER VALVES

For the line output and damper diode
valves, ordinary moulded bakelite sockets
will suffice, though they must not be
contaminated with Hux. You will need
to provide pillars or tong bolts, so that
they can be mounted about 1 inch above
the base plate.

One other point needs to be specially
checked at this stage. As mentioned
garlier, the new design provides for the
yoke socket to attach to the inside top
of the cage cover. All wires come to
it froni withtin the cage, except for two
frame output leads, which merely run
up through the cage from beneath the
chassis.

If not already provided, we suggest
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LINEARITY

A detail view of the EHT cags,

that you punch or file two octal-sized
valve holes in the top of the cover. One
is mcrely a clearance hole to allow the
EHY lead and its shrouded connector to
pass through. A scrap of split plastic
tubing can usetully be cemented around
the edge to prevent chafing and possible
arcing.

The second should have small holes
dritled to suit the mounting centres in
a standard moulded socket.

Two simple methods suggest them-
selves for securing the socket. ft it has

12BY7 SCREEN RESISTOR

Due to a mechanical fault, the value

for the 12BY7 screen resistor did not
print in the main circuit diagram. It
should read 22K, IW.

PGP PGP G-I G DD OGP GGG DG GG I

a metal flange, two nuts can be soldered
to the underside, allowing screws to be
tightened from the top. With uan all-
bakelite socket, screws can be passed
through the holes in the socket. poinr-
ing upwards, and cuch locked with a
nut. After passing through the cue
cover, a second nut on euch will secure
the socket in place.

The intention is that wires should
connect 1o the socket from within fhe
cage, no longer than strictly necessary.

with the 6DQOA and 6AX4 valves removed. Most

of the components relevant to the 6DQ&A are on the tagstrip in the foreground,

those to do with the Width and Linearity circuils on the tagstrip on the line out-
put transformer panel.

so that they will not lic against hot
vulves ete. If need be. the receiver can
be operated with the FHT components
exposed.  Alternutively, 1t s a simple
matter to slip the cover over the buse
plate, manipulate the sochket into position
and secure everything in place. without
undoing any soldered joints.

Having thus mude sure that all the
major items can be installed  without
further complication. the smuller tens
cunt be fitted and wired.

8-TAG STRIP

Most of the components serving the
61DQ06 fine output valve are carried on an
8-tug strip near the front of the cage.
This can be seen i the photograph and
the arrangement of components is illus-
trated by the accompanying sketch.

A traiiing lead, passing through the
buse plate, terminutes on the lug murked
“Prive.” This ultimately connects, under-
neath the main chassis, to the active end
of the 68K resistor, mentioned ecarlier,
supplying the line oscillator plale cir-
cuit.

Another trailing lead, picking up 275
volts from beneath the muin chassis,
L=rminates on un oliwerwise biank lug, ull
R-plus leads from within the caze re-
rurning 10 the adjacent [ug as shown.
{he circuit between the two is com-
pleted via a shoit tvisied pair, con-
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| BUILDING THE
35W. PA.

AMPLIFIER?

USUAL SUPPLIER

JUST HAND

THIS SHEET TO0 YOUR
COMPONENT SPECIFICATION QTY. COMPONENT SPECIFICATION QTY.
INSULATED FIXED | ;oo TYPE TRANSFORMERS 41~ X TioNAL TYPE
RESISTORS 47 M W 8TS \
 Meg. s 325Y—325V palgo/3zs | )
470,000 ohms LW BTS 4 et
3,900 ohms +W BTS 1 6..3\'
2200 ohms W  BIS | ) SRR
100 ohms bW 8BTS ] 5ve - 2A
I.5meg W BTS 2
10,000 ohms +W 8BTS ]
82,000 ohms W BTS | :
3,300 ohms iW BTS 1 = = -
I meg = IW Bra | ! VALVE SOCKETS | 1g(ETRON TYPE
100,000 ohms vav 8TA 2 Octa with mtq
\ 2;;'332 ":’“’ :w ::: i saddle ST48L i
SdRs 9-Pin with shield S$T59G6/2 | 2
W.W RESISTORS L.R.C. TYF'—-E- 9-Pin less shield ST29G 1
&y | 5 watt Wire Wound
[ ¢ { 1000 ohm Ctg "A" AB 1 LE TYPE
50 ohm 5 Wat Ctg "A" AB I IRCEIRON
{Centre Tapped) 4 Tag SM24 |
125 ohm 20 Watt
Ciq 'B" 06 i 8. Tag SM28 7
IRC. TYPE 8
0.5 Meg. Singls Carbon AEE TYPE
Control Standard cs 3 0.4 mfd 400 Yolts wasg \
(Silent Spiral) ; 047 mid 400 Vol w4s 4
022 mid 200 Yolts wee | 2
Also components for the associated control unit
Wm. J McLELLAN &« CO PTY LTD
126 SUSSEX STREET (New King Street), SYDNEY BX 1131
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necting to the yoke socket on top of
the cage and the “safety” link in the
yoke plug.

At this stage, the drive capacitor can
be mounted permanently in position,
also the sockets for the 6DQ6A and
6AX4, and the relevant wiring com-
pleted.

Two bheater wires from the sockets
can be twisted together with the B-plus
lead and another for the B-plus boost
circuit, for ultimate comnection beneath
the main chassis. By using separate
colours for the heuater wires and ground-
ing one to the cage baseplate, it can
serve both as a heater lead and as an
earth return for the HT circuits.

2.WATT RESISTORS

Note that the 68 and 8200 ohm re-
sistors are specified as 2 watt and, if
not immediately available, can be made
up from pairs of 1-watt resistors in
parallel, each approximately double the
specified value.

The components to do with the B-
plus boost circuit are mounted on an
8-tag stnp, with one lug trimmed off
so that it will fit between the feet of
the line output transformer. This strip
can be seen in the second of the cage
photographs and the suggested con-
pections are shown in the accompuny-.
ing small diagram.

The third tagstrip illustrated is a four
lug type and carries the remaining com-
ponents, associated with the damping
and line output circuits. By drilling a
hole cavefully in the bakelite terminal
panel of the line output transformer,
the components, so mounted, are readily
accessible and the outgoing yoke leads
run straight up to the socket.

While the tagstrip can well be bolted
into place, there is not much point in
wiring until the line output transformer
has been mounted permanently in
position,

Installing the line output transformer
and EHT socket calls for some careful
work, because the ends of the rather
stiff, wire "loop supplying the rectifier
filament have to pass up under the
socket to the pins, without straining or
cracking the insulation or coming too
close to the metalwork.

INSIDE SOCKET

Two small resistors also have to be
tucked up inside the skirted socket,
again 1o be as remote as possible from
the baseplate. Miniature resistors should
be used so that they can bridge between
vacant pins aud be pushed in close
alongside them. The 1.5 ohm resistor
can connect between pins 6 and 7, while
the 2200 ohm resistor can run between
7 and 4, this last becoming the take-off
point for the EHT lead.

Having placed the resistors, our sug-
gestion 1s to drill three smali holes In
the skirted base, about #%-inch from the
bottom, on the side facing the trans-
former and in a position such that the
two filament leads can run convenieutly
through the holes to the appropriate
pins, the EHT lead passing out through
the third hole.

Check the position of everything by
holding the transformer and socket in
place on the basepiate and noting the
relative positions. They can then be
turned upside down in the same relative
position. the filament leads trimmed,
passed through the holes and soldered.

EHT leads are available nowadays
with a shrouded connector ready to clip
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ANOTHER VIEW OF EHT

CAGE

This second view of the EHT cage, taken from the opposite corner, shows the line
output transformer in the foreground with the fagxfnp carrying the B-plus boosi

components below it. With care, every component in the cage is accessible
for service.
into the Ultor of the picture tube. Slip and held under one of the rectifier

a small grommet over the lead to help
hold it in position later, inside the cage,
pass it through the hole in the socket
and solder to the uppropriate base pin.

If, for any reason, you cannot obtain
a proper EHT lead, ordinary plastic
hook-up passed through a length of
plastic tubing will suffice. Alternatively,
the braiding can be stripped off a length
of small diameter coax cable and the
outer sheath replaced, to give a doubly
insulated inner conductor.

A spring clip for the Ultor connection
can be manufactured from a safety pin
but exposed connectors are always prone
to some ionisation or leakage, particu-
larly when dust begins to collect on the
glass.

Some shrouded Ultor clips have been
available with only very short lengths
of lead attached.

WHERE TO JOIN

Do not attempt to join an EHT lead
in the centre, because a discharge can
occur through any insulation with which
you are likely to bind the joint. Make

a continuous lead as just described and

join it to the Ultor clip just outside
the shroud—a point which is normally
remote from other metalwork.

With the leads duly attached, the
EH'T rectifier and line output trans-
former can be turned right way up and
mounted permanently on the baseplate,
taking care not to fracture the joints
just made, nor to strain the loop and
relevant insulation.

A scrap of unned copper
round the grommet mentioned

passed
earlier

socket screws will support the EHT lead
on its way up through the top of the
cage cover.

With the transformer and rectifier
socket in position, the rest of the wiring
can be proceeded with, including the
third tagstrip, which, as explained,
attaches to the line transformer panel.

Once again, it may be necessary to
use resistors in parullel to achieve the
necessary 2 watt ratings, while we had
to approximate the 22pF. capacitor with
two [2pF. units in parallel.

COMPONENT POSITION

All components bridge direclly be-
tween lugs except for a 1,000pF., which
runs direct to terminul 3 on the line
output transformer, and a .0022 which
runs down to the end lug of the strip
carrying the B-plus boost components.

The Linearity and Width coils can
also be pushed into position and wired
up. The Linearity coil, with only two
aclive connections, can presumably be
wired either way into circuit, although
manufacturers’ data implies that the start
of the winding goes- to B-plus and 1he
finish to the damper diode, through the
1.5uH choke.

This last item, by the way, can con-
veniently be mounted between the ap-
propriate active {ug and a third spare
lug on the former.

Polarity of the width coil is very im-
portant and connectious should be check-
ed against the main circuit and the sub-
sidiary diagram.

You will find that wiring the cage
is quite a tricky business and each lead
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and each component will need (o be
double and triple checked to make sure
that it does really go where the cir-
cuit dictates.

With the wiring completed, the cage

can be bolted into position and the few
connections made beneath the main
chassis. The receiver could now con-
ceivably be tested with the picture tube
propped up on the bench alongside, but
this is a rather dangerous practice. The
wise constructor will proceed immediate-
ly to mouni the tube in position.
. The exact height of the tube, and
its fore-and-aft position on the chassis
will depend, to a large extent, on your
choice of mask and cabinet styling. You
can take your pick whether to mount
the tube initially and modify its position
later, or do some advanced planning.

The accompanying diagram shows
typical mounting arrangements for a 21-
inch tube, which could be scaled down
readily enough for the 17-inch variety.

TUBE CLAMP

_According to manufacturers’ instruc-
tions, the clamp around the face of the
tube should not be wider than three-
quarters of an inch and a visit to a
hardware store brought to light a stan-
dard aluminium beading of this width
and the section indicated on the accom-
panying diagram.

One end was bent over as indicated.
leaving clearance to receive a 3-16th
inch Whitworth nut. Then, with another
pair of hands (and arms) cradling the
tube, the beading was bent carefully
around the face. This involved all but
a few inches of the 6ft length. by the
time a little slack was allowed for the
packing rubber and the end bent over
to form a socket for the clamping bolt.

A clearance hole in one socket wili
allow the bolt to pass through and also
give access for a screwdriver to engage
the slot in the screw head.

Having formed the clamp, lock it on
to the tube face with the rubber in
position, check it for accurate shape and
note how much of the clamping bolt
has passed through the nut. The rubber,
by.thc way, is 1 x 1-8th inch sponge
strip.

At this stage the clamp can be re-
moved from the tube, the tube put away
and the clamp screw tightened again to
the same setting as with the tube m
position. If handled carefully, the clamp
should retain quite accurately the shape
of the tube face.

SUPPORT BRACKET

Next make up a U bracket from steel
or 16-gauge aluminium, to the dimen-
sions indicated ,and attach to the chassis.
1t will not be exactly central, having to
clear the culout mentioned last moanth
for the commercial funer, The distance
from the front of the chassis is typical
but may need to be modified according
to your ideas on cabinet design, mask
position and so on.

Having positioned the U bracket,
attach the tube clamp beading to it,
centring the beading over the chassis.
Use countersunk screws and packing
washers where necessuary, to adapt the
curvature of the clamp in the U bracket.

The clamp is locked to the chassis
with the aid of another length of alu-
minium beading, preferably a rather
wider and stronger type. The section
of the beading used im the original is
illustrated, being about 1 1-8th inch
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These small diagrams show the sug-

gested wiring to the three tagstrips

in the EHT cage. (!) is near the front

of the cage, (2] between the feet of

the transformer and {3) on the panel
of the transformer.

wide. Its position relative to the chassis
is obvious from the drawing.

The finished bracket work is very
strong and the chassis can readily be
rolled on to its side with the tube in
position.

The tube is supported purely by the
face clamp and, in fact, the manufac-
turers specify that the base socket be
not supported other than by the tube.

To earth the outer conductive coating,
we drilied o couple of holes in the slop-

up ugain after discharge, or even after
several discharges.

One can, therefore, easily get a shock
when handling the tube. In itsel, it is
not dangerous, but reaction to it may
cause one to mishandle the tube, with
dire consequences.

With the tube in position, the yoke
and centring magnet assembly can be
passed over the neck. with the input
leads coming in at the bottom.

In the original deflection kit, the yoke
and centring magnels were separale and
the yoke had to be held against the
flare by a disc of wood or bakelite,
slipped over the neck and held forward
by a couple of springs attaching to the
support brackets.

Current practice is to attach both
yoke and centring magnets to a common
bakelite shell, which is locked to the
neck of the tube by a clamp. so that
additional locking is unnecessary.

ION TRAP MAGNET

If the picture tube is of the bent-gun
type. it will also require an ion trap
magnet just near the base to re-dirsct
the electron beam. The ion trap magnet
must be fitted in the correct approximate
position for the particular type of tube,
for any raster whatever to appear on the
screen. Immediately after switching on
the ion trap has to be adjusted for
maximum picture brightness, but more
of this anon. .

The ion trap is normally supplied
with the picture tube but, il not, care
should be taken to see that it is &
suitable type. Ion traps vary in strength
and are not necessarily interchangeable
from tube (ype to tube type.

For the [7TAVP4-A and the 21ALP4-
A. the jon trap should be positioned
initially so that the magnet block is
about in line with pin 12 on the base
and with the red spot downwards and
adjacent to pins 9 and 10. It should
be about 4 to 3/8th inch from the
bakelite base.

In the case of the AWS53-80 and the
AW43-80, the standard magnet supplied
should be slipped on to the neck of the
tube with the arrow facing away from
the screen. [t should be on the side
dinmetrically opposite the line marked
on the tube neck, which line is normully
adjacent 1o the pin 3 posirion, '

w

Here are the essen-
tial data for con-
necting the width
coil. Reversing the
connections  would
probably make it
impossible to obtain
full horizontal scan.

pie

LINE 0/P TRANS.

DEF. YOKE

SMALL (LARGER
((:0”_)- ColL)
1 2

-~
3 RED SPOT

(COMMON
LUG)

VIEW OF WIDTH COIL
LOOKING ON LUGS.

ing support brackets and angled so that
a wire streiched between them would
pass across the coating clear of the Ultor
connection. The “wire” is a length of
copper braiding held taut at one end by
a light spring.

When the tube is ultimately put into
operation a substantial charge is built
up on and between the inner and outer
coatings. This cannot be dispelied by
nierely flicking a wire between the Ultor
terminal and “earth.” Because of the
nature of the coating, the charge builds

Two other types of picture tube,
mentioned at the start ol this articte.
do not require ion trap magnets.

With the tube, yoke and ion trap in
position, the receiver should be ready for
an initial test of the picture circuits.

Quite a few checks and adjustments
may need te be made before best re-
cults are obtained and, all being well,
these will be the subject of separate dis-
cussion in our pext issue. However, for
those who may want to get the receiver
into operation before the issue appears
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Designed for

National’s research

mmezs 8 Your Economy
TV SET

TRANSFORMER  RHE-275/290

Dimonsions _(upright mounting) ECONOMIES IN DESIGN

4" x 33"
Chassis_height 43" NATIONAL has designed TY transformers which can be mass-
Hh ! E20r 225" produced yet will still include the following technical features —
P or i ey Low flux density, thus reducing interference to picture tube . . .
210 1 frem Electro-static shield minimises line pick-up . . . Copper strapping
! £20H s Rrener reduces external field . . . Rolled-edge holes in cover prevent
: : 5’2:. chafing of leads . . . unique lead-anchoring inside the winding
| - prevents leads being pulled out . . . Louvres and vents give maxi-
} sy Q@A - mum cooling . . . Low temperature rise. Consequently, these
con. B! :g“m economies in design .enable further—

4.

ECONOMIES IN PRODUCTION

Being the largest TY transformer manufacturer in the whole of

CHOKE RHE-1/275

Dimensions

Height 17" Australasia, NATIONAL'S mass-production facilities are utilised by
- Coil Width 15 big-name TY set manufacturers. All NATIONAL fransformers pass
MTG. CTRs. 23" rigid quality control checks which by specialised techniques enable

each unit to be individually fested and compared with a set

m standard. These factors combine to produce the ultimate in TV

transformers which are available to the consumer at an—

ECONOMY PRICE

Naiional TV Transtormer RHE-275/290 .. 160/6 | Rewi—

|_including
National TV Choke RHE-1/275 ........ 20/4 (752 5

Contact your usual supplier for full details now!

Australian and Overseas Agents:

POWER "‘A““‘"‘"‘“s Wm. J. McLELLAN & CO. PTY. LTD.
FllTER CHOKES 126 Sustex St! (Near King St.), Sydney. BX1i3i

Y1827. Western Australia: |. W. Heclman, Perth. BABI%0.

" L}

_ N Peost this coupon to-day :

VICTORIAN AGENTS: Australasian Engineering Equipment Co. Piy. = Please forward details for National Economy TV Trans- %
Ltd. 476 Lstrobe St., Melbourns, FY2638, % former and Choka. "
FACTORY REPRESENTATIYES: Queensland: K. H, Dere & Sons, 35 Name .
Brisbane. BO26E. South Australia: B. L Andrew & Co. Lid.,, Adelaide. ®  ,u4roq =
- L ]

™ L]

Supplier (optional) ......... =

—
e
#
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TUBE
MOUNTING
BRACKET
TO FIT AROUND
TUBE RECESS

ALLOWING FOR
i THICK RUBBER
PACKING

TUBE

. F_4}yvﬂ
iy s
L_];:?

ENOS SHAPED g
FOR ADJUSTING

SID
BRACKET
(2-0FF)

SCREW

DIAGONAL
SIDE
~"BRACKET

(2-0FF)

*F’!':‘_—IAH——-—J
2

SIDE ELEVATION- -
“{TYPICAL DIMENSIONS ONLY)

This diagram illusirates a simple method of supporting the picture +u§e, using
materials available to the home constructor. The same method is applicable to
{7-inch tubes.

a couple of points warrant preliminary
mention. T

When first switching on, no raster may
appear on the screen of a bent gun tube
until the iron trap magnet is in its ap-
proximate correct position. Switch the
sct on with the Brightness control in its
minimum brightness position (cathode to

B-plus end) wait.for a few moments after

the sound is heard. then advance the
Brightness ‘control by about one third
of ils travel,

If no pattern appeuars on the screen,
fry moving the ion trap slightly about
its suggested position, backward and for-
ward and around the neck of the tube.
H there is still no pattern. advance the
Brightness control a little further and
try again.

When a pattern appears, set the jon
trap tentatively for the brightest trace.

lf_no ilumination is evident with the
Brightness control well advanced, the

chances are that there is a fault in the
EHT circuit.

This can be veritied by switching off,
removing the EHT lead from the Ultor
socket. and switching on again with the
EHT lead supported in the lingers well
clear of any joint in the insulation. By
bringing the connector near the metal-
work of the chassis; a discharge should
occur over a distance of about 3/8 inch,
rather like an auto ignition spark, only
continuous.

FRAME, LINE HOLD

Adjustments may be necessary both
to the frame and line hold circuits to
make the picture stand still, not forget-
ting that the Fine Tune control may
also have to be manipulated to get a
steady pictore. Almost any setting will
allow sound to get- through but tuning
for picture information is more critical.

If the picture is holding in neither
direction, patterns on the screen are
completely erratic but rotation of the
Frame Hold potentiometer should be
sufficient to halt most of the vertical
movement, indicating that frame lock has
been achieved.

Adjusting the line hold circuits is a
good deal more complicated because an
& Hokhiec
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amtomatic  frequency control system  is

involved.

Lacking a CRO, an initial setting up
procedure is as follows:

Set the Line Hold potentiometer at
half resistance, preferably with the aid
of a multimeter, and short ou! the Sine
Wave coil.

Adjust the core of the -Horizontal Os-
cillator coil tll the picture locks, then
observe the total number of turns
through which the core can be rotated.
while still keeping the picture intact.
Set the core in the middle of its locking
range.

Now remove the short from the sine
wave coil, leaving the potentiometer and
oscillator coil strictly alone. If the pic-
ture has now torn, adjust the core in the
Sine Wave coil til} it locks once agam.

SINE WAVE COIL

Having regained the pictu\re, you will
probably find that the picture will tear
away at the top if the core 1s screwed
too far out of the winding, and disinteg-
rate completely if screwed too far in.

Best waveform appears to be present
with the core screwed toward the latter
extreme, rather than the former, though
it should not be taken so close that lock-
ing is erratic when switched trom chan-
nel to channel.

Having thus selected a position for
the core in the Sine Wave coil, turp
attention again to the Line Hold poten-

tiometer. Swing it through 1its full
travel and note whether the picture
breaks only on one -extreme, If so.

make a slight adjustment to the Hori-
zontal oscillator core so that the behav-
iour of the potentiometer control is more
nearly balanced, holding in the centre of
its adjustment and causing picture break-
up at either extreme.

To be Continued.

The RADIO MASTER

RADIOGRAM
CHASSIS . ...

A great performer on
Radio and Records

HI-F1 MODEIL E22 reproduces perfeci
high treble noles and bass notes
without “drumming” or distortion --
brings recorded sound to your home
as near as possible to the original. A
high gain R.F. stage ensures satis~
factory long distance radio reception
regardless of location. Features in-
clude. —

® Treble and bass boost with separate
controls.

o Two nMtched Jensen speakers (12in

aind  Gin) with crossover network.

® Fiyght valees, world range.

® Push-pull ouwlput—inverse feedback.

e Provision for rape recorder.

® Lutest type Rudiotron wvalees.

® Custom built — six months’ guar-
untee,

® Frequency coverage: 40 ‘to 13,500
cycles.

® Design tested and approved by the
Valve Application Division of
Amalgamated Wireless (A’sia) Ltd.

PRICE £4l / 15/'
Magic Eve tuning indicator 30/- extra.
Packing inctuded. Freight extra.
Other Radiomaster Radiogra.m chassis

are gvailable from £23/5/

Write for particulars.

Television chassis from £]21 /'/"

RADIOGRAM
CABINETS

Many
~luding
mabple.

NEW CABINET MODELS FOR HI-I

CMASSIS incorporates venled speaker

enclosures which provide for dual

speakers in  seperale compartments

with “woofer” compartment felt lined

and drapped. First-class finish.

ALL TYPES OF THREE-SPEED

RADIOGRAM UNITS

WRITE FOR CATALOGUE,

 103-105 Catherine Strect,
Leichhardt, SYDNEY

Telephone: LM5580.

popular designs available
contemporary i

in-
natural
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TRANSISTOR OCIié6

Dissipation

14 watts at 45¢

INDUSTRIAL APPLICATIONS
This high eutput germanium junction
P.N.P. power transistor is being used
to great advantage in the following
applications:
Class A and B Audio

Amplification
Aircraft Passenger Address

Systems
D.C. Converters
Power Amplifiers for Servo Motors
Power for Relay Operation.

FEATURES

Peak current 3 amps.
Maximum mean current 1.5 amps
with good current linearity.

Maximum continuous junction tems-
perature 75°C. Up to 90°C. for
intermittent  operation  (total

duration 200 hours max.).

A pair of OC16's operating in Class
B push-pull will provide an output
in excess of 10 watts into loud-
speakers with 12 volts “ H.T.”

Half actua! size

DATA

Characteristics (measured at 25°C ambient)

Collector reverse leakage current,

* POWER DISSIPATION

14 watts disslpatian at an ambiznt temperature
ot 45°C can be ailowed when the OC16 is

grounded base <100n.A bolted to a large slur p;ac:ical Ihlea.( st’ilrlk.dThie
accompanying table shows allowable dissi-
Current ampliﬁcafion pations with difference heat sinks. In all cases
at lc = 30mA 40 the transistor (s mounted directly &n to a piate
ith a thin tin-plated lead washer.
at ic == 300mA 35 ‘\':Vl;e: ;Ie':t:;anp ?r:seulate;g v::i:ze:ﬂashers are
az :C:%ﬁ 3‘2‘ used, the dissipation is somewhat reduced.
at fc== Fult data is available.
AMBIENT | DISSIPATION | DISSIPATION | DISSIPATION | DISSIPATION
TEMP. WITH INFIN- | WITH LARGE | WITH 1 sq. ft. | WITH SMALL MULLARD-AUSTRALIA PTY. LTD.
(TO GIVE [ITE HEAT SINK.JMETAL PLATE | METAL PLATE [ METAL PLATE (" )} 3543 Clarenze Srcet, Sydney. BX200§
. 75°C e.g. —WATER 1°C PER W 2°C PER W (4in.x 7 in.) 592 Bourke Sireet, Malbourne. MUZ33$
JUNCTION COOLED THERMAL THERMAL 5.5 C PER' W 2 hszociated with Mullard Limitad, London
TEMP.) RESISTANCE | RESISTANCE | ~THERMAL NFH Mulard Ovarseas Limited
. RESISTANCE
8 + o S R RO
25°C 45W1 24W 16W 7.6W %ﬁ%m‘fﬁ}&@ &
re | e [ e e 1 Mullard
45°C 7wt 14W 9.7W 4.6W 35 COMMUNICATIONS AND
INDUSTRIAL VALVE DEPARTMENT
55°C 18w 9.5W 6.5V 3.0w ‘

+ Gontinuous dissipation values in excess of 24W. are at present prohibited by the voltage and current

satings_given in the full data.
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SMALL HIGH-VOLTAGE SUPPLIES

High-voltage, low-current power supplies are frequently required in radiation detectors and

counters, photoflash units, insulation testers, photomultiplier circuitry, cathode ray equip-

ment, photoluminescent sources, and X-ray devices. This article, reproduced by courtesy of

the Aerovox Corporation, summarises current +rends in design, and although some components
are not available in this country, they are mentioned for their reference value.

SINCE most power supplies in the low-

current category are small in size
and light in weight, they are well suited
to use in portable equipment, especially
in battery-operated equipment. ln recent
years, there has been an increasing de-
mand for small-sized high-voltage, bat-
tery-operated supplies.

The purpose of this article is to de-
scribe the types of circuits which are
being employed, giving practical ex-
amples and comparing their characteris-
tics. It is expected that this survey will
be a guide in the selection of the proper
supply unit for a given application.

Many arrangements are not included
in this resume, since they are highly ex-
perimental in nature or are of a make-
shift character. Practical units which
have proven themselves in the field gen-
erally fall under the headings: (a) bat-
teries, (b) charged-capacitor type, (c)
vibrator-transformer type, (d) vacuum-
tube flyback type, and (e) transistor os-
cillator type.

BATTERIES ARE SIMPLEST

The simplest DC voltage supply is a
battery. Miniature dry batteries are avail-
able in 90- and 300-volt sizes. These
batteries may be series-connected for
higher voltages than their rated values
and are sometimes used to build up a
high-potential supply.

in some applications, especially those
in which circuitry must be kept simple
and at a minimum, only batteries can be
used. The complication and added space

_current drain.

The milliampere-hours per unit cost
rating likewise is poorer than that of
other types of high-voltage supplies.

Several types of such batteries are

‘available overseas, but it is safe to say

that they are definitely low-current units,
the useful lifetime of which is abbrevi-
ated sharply by all operation at high
levels, as well as by
long, continuous

re-connecting the capacitors in parallel
for charging.

Figure 1 shows a charged-capacitor
type of supply operated from a miniature
300-volt battery and delivering 900 volts
DC.

When the 6-pole, 2-position switch is
temporarily at its left-hand CHARGE

operation at low

Because of the ex-
pense of miniature

+——— GHARGE |
BISCHARGE —=

high - voltage bat-
teries, a current-lim-
iting resistor should

be connected in pAsk

series  with  them, TEE mo-‘ :,'d
whenever circuit

peculiarities permit,

to prevent. their T—’ 2

T

+l
S00 ¥

ot

T OLITPIUT

=7 Gy

mtd] 1 mm'{

L
[ '
Ss Se

rapid destruction in
case of a short cir-
cuit.

The operator
should take care to

CHARGED ~CAFAGITOR SUPATY

switch the batteries
off at all times when they aré not actu-
ally in use. A cool, dry environment
is the most satisfactory condition under
which such batteries should be operated.
When not in use for long periods of
time batteries should be stored at tem-
peratures between 40-60 deg. centigrade.
In circuits in which current drain is
quite low (i.e., under 1 milliampere), and
operating time can be reduced to a ser-
ies of short inter-

€——————— GHARGE
DISCHARGE ———>

vals, charged capaci-
tors may be operat-
ed in series to sup-
ply high DC volt-

- QUTPUT

ages. This permits a
reduction of battery
expense, since only
800 v one battery is need-
De ed to charge a num-
ber of capacitors in
parallel, which then
may be switched in
series to deliver as

BIMPLIFIED CHARGED -GAPAGITOR DOUBLER

many times the bat-
tery voltage.

The time interval
during which the

FIGURE 2

requirements attendant to the use of
tubes, transformers, filter chokes and
capacitors, and voltage repulators thus
are avoided, .
Despite its simplicity, high-voltage
battery operation is the most expensive
way to obtain kilovelt potentials. A high-
voltage supply using batteries only has
the highest initial and replacement costs.

voltage obtained in
this way may be
held to a useful level depends upon the
total capacitance of the series capacitor
combination and upon the output current
drain. At.any current level, the higher
the capacitance the longer the “interval.

In practical.circuits in which this type
of supply is used, a switch (usually-a
pushbutton) is provided for momentarily

FIGURE 1

position, capacitors C1, C2, and C3 are
connected in parallel with the ‘battery
and become charged. When the switch
then is thrown to its right-hand DIS-
CHARGE position, the capacitors are
connected in series, and 900 volts are
available at the output terminals of the
circuit, The total capacitance in the dis-
charge condition is 0.333 mfd.

It is convenient to have: the switch
rest normally in the DISCHARGE posi-
tion to provide a normal connection of
the series combination to the output ter-
minals. If the switch has a spring return,
the capacitors are charged each time the
switch is depressed or thrown, after
which the switch returns automatically
to the DISCHARGE position. to deliver
high-voltage output.

METHOD LIMITS

It might be expected that this scheme
could be extended indefinitely, the volt-
age multiplication being proportional to
the number of capacitors, It is limited,
however, by the number of poles and
contacts which may be included in a
practical switch without the latter reach-
ing ungainly size. ’

Also, in order to obtain a sufficiently
high total capacitance with a large num-
ber of capacitors in series, the required
individual capacitance values would be-
come so large as to raise both the size
and cost of the supply out of reasonablg
bounds. _

Figure 2 shows a simplified charged-
capacitor circuit which delivers twice the
battery voltage. In this arrangement;

Radio, Television & Hobbies, June,
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MAGNETIC SOUND INDUSTRIES

Nothing But

TAPE RECORDERS
from £65 or £10 dep.

Only Magnetic Industries can offer you tape recorders from this amazingly low price. And not
only is the price right, but we have the largest range of tape recorders in Australia. EVERY
machine we sell, brand new or reconditioned, carries our full UNCONDITIONAL GUARANTEE

TAPE
RECORDER
910"

De-luxe Model
£89/10/-

It's brand new and
exclusive to Magnetic
Sound Industries. The
Walters is all British
made and the least
cxpensive tape recorder ever.
Weighs only 191h. [requency re-
sponse  40-10,000 c¢ycles. !

hours plaving. It features o large inbuilt Joudspeaker, single knoh
operation for added simplicity and a smart 2-tone carrying case. Ldeald
for -music or speech. records from radio or microphonce, Only

L7910/,
:

i Guaranteed Used Tape Recorders

Magnetic Sound Industries has more than 25 makes and models
—all FULLY GUARANTEED, all reconditioned in our own
workroom—-all at SYDNEY'S LOWEST PRICES.
AW . A. several to choose from £65 B
TECNICORDERS at £75 and £85 %

P L LMD D OI8O OEPE 8L DL LG BGPIAEGE G 8 A58

ELCON standard model £65
ELCON complete with radio £85 :

PEOSNI NS ISPV VIS PN N

NEW WALTERS

TECNICORDA

New model
with 'Gold
Look" ideal {or
home
entcrtainment.

specds,  only

114 gns.

TECNICORDA

SEMI-PROFESSIONAL HIGH
FIDELITY MODEL UG4

Frequency range of 50-1200 cps, 3 motors, in-
built mixing control. Carries our exclysive 12
MONTH GUARANTEE. £149/2/.. Free Micra-
phane stand.

PRE-RELEASES:

New Lightweight transistorised  tape recorder s no
bigger than your hand! -1t’s battery operated, has its
own loudsncaker. In Pigskin case, price is approxi-
mately £85.

TELEFUNKEN: Now available in Australia at Magnetic
Nound ladustrics, One af the world’s finest, the Tele-
funken. iy press-buron operated, 2 sneeds. £ 165,
NEW AW A has 3 specds, 2 Jondsneakers, sepyrate
bass ond freble. A comnleicly ew and restyled moded,
only LI3S 10/, :

FAPED EM L 12007, &Ric aOT, 2976z 150G, LV IR/9,
BANLE I ) 1700 foy L 3/19°9 Dyro] 12007, 4£27(8/9:
600 M/. Scorch 12000, £3/10/.. Emply - reris
lrenn 6=, .

WE SELL, SERVICE, HIRE AND BUY GOOD TAPE RECORDERS

MAGNETIC SOUND

_STREET LEVEL, Bisley House, 387 GEORGE ST.

Page Eighly-two

INDUSTRIES
(AUST.)

PHONE BX4440 or BX4587
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when the dpdt switch temporarily is at
its left-hand CHARGE position, capaci-
tor C is charged from the 300-volt bat-
tery. When the switch is reduced to its
normal. right-hand DISCHARGE posi
tion, the charged capacitor is connected
in series with the battery.

The voltage at the output terminals
then is the sum of the battery and capa
citor voltages, or 600 volts.

Charged-capacitor supplies basically
are low-current, short-interval units. At
extremely low current drains. however.
the time interval during which the valt-
age is maintained near its required level
may be extended to a reasonable length
by employing high capacitances.

For example: Consider 1,000 volts
supplied by a total capacitance of 100
microfarads. At a current drain of 100
microamperes (load resistance of 10
megohms), the capacitor still will have
90 per cent of its charge (output voltage
will have fallen [0 per cent from its
criginal value) in 14 minutes of -opera-
tion. The circuit then may be pulssd
with another charge to bring the voltage
back up to the original level.

Afetr 16 minutes of operation. because
of the exponential decay. of the charge,
the output voltage of this capacitor will
be approximately 370 volts.

VIBRATOR CIRCUIT

A miniature vibrator-transformer and
rectifier combination. similar in prin-
ciple to the conventional automobile
radio powsr supply. provides the basis
fer a high-voltage d-c operated from a
small, inexpensive battery—often a single
14-volt flash-light cell.

Figure 3(A) shows the circuit of a
vibrator (buzzer) type high-voltage supply
of this kind. This is a small unit such as
Precise Mode! 10 (having about the same
dimensions as a 6L6 metal tube) which
plugs into an octal socket. The step-up
transformer, vibrator, and spark suppres:
sion capacitor (Cl) are self-contained.
A single l4-volt, Size-D flash-light cell
supplies the DC driving voltage. Current
drain is approximately 35 milliamperes.

The high-voltage AC, generated by the
vibrator-transformer. is rectified by a
single, high-voltage selenium cartridge-
type rectifier and is filtered by the 0.1-
ufd capacitor, C2.

The open-circuit output potential is
6,000 volts DC. Figure 3(B) shows the
voltage regulation of the circuit. From
this plot, it may be seen that the out-
put voltage falls to approximately 500v
at a current drain of 140 microamperes
(load resistance of 33 megohms). A
potential of 1 kv is obtained at 70 _a
drain. The output voltage may be re-
gulated through the use of a filament-

less miniature regu-
lator tube such as
Type CK5517 for
2.3 kilovolts, 5841
for 900v, or CK 1036
for 700 volts.

At light current
drains (under 150
ua), adequate filter-
ing action will be 14+
provided by capaci ¢
tor C2. In applica-
tions requiring = in-
creased  smoothing
of the output, a
100,000-ohm  filter
resistor  and addi
tional 0.01-ufd cap-
acitor may be em-
ployed.

The vibrator-type
D.C. supply is com-
pact and tubeless
and .is light in
weight. The size D
flashlight cell. which
drives it. is small
and inexpensive and
will give 150 hours
service when used
continuously two
hours per day, and
60 hours on a 24
heurs per - day
basis.

Figure 4 show<
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TRAMSFORMER -TYPE SUPPLY

the circuit of a high- -
veltage supply which utilises th: rapid
decay of plate current (flyback) through
a high inductance to generate high-volt-
age pulses. The resulting pulse train is
rectified and filtered for D.C. output.

In this circuit, a relaxation oscillator
(comprised by the NE-2 neon bulb.
capacitor Cl and resistor R1) is oper-
ated from the 135-volt battery, B2. The
output of this oscillator is coupled,
through capacitor C2, to the IT5 tube:
(A miriature type 3S4 tube also may
be used.)

[nductor L in the plate circust of this
tube is a miniature interstage transfor-
mer with its primary and secondary
windings connected in series-aiding. Plate
and screen potentials for the tube also
are supplied by battery B2.  Filament
current is supplied by Bl. The quiescent
plate current is quite smalf. However,
the rising positive-going portion of the
saw-tooth pulses from the relaxation ns-
cillator increases this current to a maxi-
mum. With the rapid fall or flyback
of the saw-tooth the plate current col-
lapses and a high voltage pulse (e) is
generated across inductor Lic—L (di/
dt).

The high voltage selenium cartridge
rectifier (R—EC) serves to pass the posi-

FIGURE 3
tive swing of the voltage pulses and to
block the negative swing. The con-
nections of this rectifier may be re-
versed for negative D.C. output if de-
sired. Rheostat R4 serves as an output
voltage control by permitting adjust-
ment of the plate current. Screen cur-
rent is limited by the 200,000 ohm resis-
tor R3.

BATTERY OPERATED

The circuit may be operated from a
{4-volt, size D flashlight cell at Bl and
two midget 671-volt batteries in series
for 135 volts at B2. Resistor R5 is in-
cluded for output current limiting to pro-
tect the rectifier in the event of an ex-
ternal short circuit and to safeguard the
operator in case of contact. This re-
sistor may be omitted if it causes too
large a voltage application.

In the compact power supply shown
in Figure 5. the signal-output voltage
of a transistorised oscillator operated
from a small 6-volt battery is stepped
up by transformer T.

The secondary voltage of the trans-
former then is applied to a voltage quad-
rupler circuit (consisting of selenium
cartridges rectifiers D1, D2, D3, D4,
and capacitors C2. C3, C4 and CS5.

HIGH-VOLTAGE SELENIUM
CARTRIDGE (8rad'sy SE-248)

]
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which delivers a D.C. output equal to
5.6 times the applied A.C. voltage. The
transistor oscillator is a Hartley-type
circuit. The required tapped coil is ob-
tained by connecting 1o primary ter-
minals [, 2 and 3 of the miniature line-
to-grid transformer (U.T.C.* type 0-2).
The entire secondary winding (taps 6 and
8) is used.

Formerly, experimenters have been
unsuccessful in boosting the voltage out-
put of a low-voltage transistor oscillator
because small transformers with suffi-
ciently high turns ratios and primary n-
ductance have not been commercially

available. The type used here is known
as the 0-2 “Ouncer.”
The 25,000-ohm rheostat. R2 allows

the base bias current to be set for easy
starting of the osciflator and for ftull
1,200 volts D.C. output. This control
should be set so that the oscillator starts
up readily when the ON-OFF switch, S
is closed. A D.C. vacuum-tube volt-
meter, set to its 0-1.500-volt range and
connected to the 1,200-volt output ter-
minals, should be used as an indicator
during this adjustment.

POLARITY IMPORTANT

The builder must be careful to fol-
low the exact polarities indicated in Fig-
ure 5 for the transistor, battery B and
the rectifiers.

Capacitors C2, C3, C4 and C5
are standard 500-volt mica compon-
ents.  Qutput capacitor C6, however,
must be rated at 1,600 volts D.C. or
better.

Current drain from the 6-volt battery
is approximately 24 milliamperes. This
low requirement may be met even with
four series-connected 14-volt penlight
cells.

Stock model. transistorised high-volt-
age power supplics presenfly are avail-
able commercially in America in ratings
up to 20.000 volts D.C. output. Custom
units may be obtained up to 100.000
volts D.C. All of these units operate
from one or two 1%-volt flashlight cells

or from mercury cells.
together with its cell is nn Jarger than
the Geiger tube it is designed to power.

One company has developed a minia-
ture version of the Wimshurst static
machine, familiar to all science students.
This reduced-scale model is spun by
means ot gearing operated by means of
a pushbutton, and delivers several kilo-
volts from a charged capacitor.

Attention again has turned to the
electret as a repository of high-potential
charges. Electrostatically, this device is
somewhat analogous and dual to the
permanent magnet. It has been known
for several decades but has found no
noteworthy practical application up to
this time. Essentially, it is a cake of
carnauba wax that has been cooled down
from the molten state while in a high-
voltage electrostatic field. Research and
development work presently is being
pursued to determine the potentialities

‘of the electret as a high-voltage D.C.

supply.

HANDLE WITH CAUTION

Every high-voltage supply should he
handled with caution. Mintature units
are no exception. Although, in most
instances, miniature supplies are incap-
able of delivering damaging currents,
the voltages that they do put out can
cause dangerous reflex actions which
have been known to cripple the heart
and cause death, High-voltage batteries
are especially nasty.

Small, high-voltage supplies often are
more deadly than full size units, simply
because of their deceptive size. Being
small and quiet, thev just do not look
dangerous. However. the false sense
of trust they inspire encourages only a
stupid technician to grow careless with
them.

Regard all high-voltage supplies as
threats to personal safetv and well-being.
Know your circuit well and avoid all
bodily contact with its high-voltage
points.

A Al A A A S Al Al At

New TV tape recording machine for B.B.C.

(Continued from Page 15)

recording a requirement will arise in the
use of magnetic vision recorders for the
editing of programme previousty record-
ed. Simple editing, in the form of re-
playing extracts from a previously re-
corded programme, may be achieved by
starting the machine at any predeter-
mined point in the recording. This facil-
ity is available because the machine is
equipped with the usual facilities for
spooling the tape backwards and for-
wards to find a desired point in the re-
cording.

The mcthod may be cxtended, as in
magnetic smmdxecoldm}~ practice. hy
cutting and joining extracts from various
recordings or different parts of the same
recording. Individual frames cannot,
however, be examined in a “gate”, as
in optical film editing, for the tape must
be reproduced at the correct speed before
a picture can be reprodiced on a moni-
tor.

A cueing arrangement for the “mark-
ing” of editing points has, therefore,
been provided. The method adopted is
to provide an extra cueing head. lying
outside the isolated tape loop. which is
fed through a separate recording am-

Radia, ielevision & Hobbies,

June, 1752

plifier from a 30 kc/s oscillator. When
the tape is being normally reproduced
and the observer wishes to mark some
particular point for subsequent cutting
or starting he presses a “Cue” key on
the control panel of the machine which
causes a 30 kc/s burst of signal to be
recorded on the sound track of the tape.

At this frequency it will not appear
in subsequent normal reproduction since
it lics well helow the frequency-modii-
lated carrier * signals which carry the
sound programme and any interference
cffects it might otherwise have will be
removed hy the limiting process which
precedes  detection of the television
sound signal.

However, when the tape is being slow-
ly transported past the reproducing head,
using the spooling speed -control, at a
fraction of the normal speed, the cue
signal will produce an audible note in
the loudspeaker or head-phone system
so that the point previously marked is
found. The cutting and joining of tapes
is accurately and quickly carried out
by the use of a splicing device provided
and the resultant join provides no visible
disturbance in the picture.

One such unit

'm//////

1 MICROPHONES & ACCESSORIES §

Type R572
£19/3/3
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impedance)
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£25/3/3
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200 o"ms) dun
ceil omni-
directional. ;
Otber types i

also ava!lnhle
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| (HANDI.ERS Ply. Ltd.

Alhert and Charlotte Sts,, BRISBANE,
(and leading wholesalers)

VACUUM MOUNTED CRYSTALS

For general communication frequency
Greater activity guaranteed.

BRIGHT STAR RADIO

46 Eastgate St., Oakleigh. Vic.
UM3387

RADIO SALE

Branded Sels
Bargain Prices

MANTEL MODELS
KRIESLER, 4V .. .. .. .. .. £10
KRIESLER, SV. D/W . .. .. £15
S.T.C. BANTAM, 5V .. .. £13
UNVONIPPER, SV L. L. £13
PHILIPS, 4V .. .. .. .0 .. £10

TWO-WAY PORTABLES

PHILIPS, 6V .. v oo oo £18
AW.ALSY .o vr vs ve as . £15
HMV, 5V .. «v «v ve vv . £15
H.M.V, 6V .. . e el £19
S.T.C. RAMBIER e .. £14
ADMIRAL, Cost 37 Gns. e a. £20

BATTERY PORTABLES
A.W.A., PHILIPS, KRIESLER
ONLY EACH P £10

STOP PRESS
Eddystone All World  Six
R/cvr. Six-volt mput 30 Megs

to 600 K. ,‘4 ..

Grundig lde Recotde1. Model
700L.. Push Button with Mike. £75

All Sets Serv1ced and Guaranteed in
Good Working Order.

£30

Battery Sets supplled Les< Batteries.
Country Orders sent Freight Forward
to Nearest Railway Station.

THE RADIO MART

439 PITT STREET, SYDNEY
Tel. MA 2351
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Brimar “New Life” valves are a
big hit with manufacturers because
long after other valves have “tired”
they are siill funectioning reliably,
with top efficiency. Brimar Valves
give more trouble-free working hours, oulstanding performance and re-
liability, because thev’re engineered hy S.T.C. to live longer.

Brimar Valves were developed to meet the siringent requirewents of
defence services, 1o take rugged treatment and hard knocks without loss of
performance, That’s why the world’s leading shipping and air lines specify
Brimar for radio and navigational equipment. Brimar will meet your valve
needs—There’s a type for every valve requirement.

. BRIMAR ravo vavees

SYDNEY
Z MELBOURNE
Sandard loephones and (ables Pry [id s
DISTRIBUTORS: N.S.W.—Standard Telaphones & Cables Pty. Ltd., Sydney; Breville Wholesalers Ply. Ltd., Apnnandale. Queensland — Trackson
Brothers Pty. Lid., Brisbans: Standard Telephones & Cables (Qld.) Pty. Litd., Brisbane, Sauth Australia ~- Radio FEleckric Wholssalers Lid.
Adelaide. Yictorla — Standard Telephones & Cables Pty. Ltd., Thornbury W. Australia -— M, J. Bateman Pty. Litd., Perth: lasmania — W. &
&. Genders Pty. Ltd., Hobart, Launceston, Burnie, Devonport. U108A

TWO new Additions

tothewiderangeof...”"

.CRYSTAL

** PICKUPS
GP66-1

MEDIUM OUTPUT
HIGH QUALITY

GP66-3

HiIGH OUTPUT
SMOOTH WELL
BALANCED RESPONSE

Both pickups come in new lightweight die cast, styled in grey hammer finish. The diecast construc.
tion increases torsional rigidity, minimising arm resonance.

The GP65 series Cartridges incorporated in theie pickups has been designed to meet the ever-
growing demand for miniaturization.

PRIGE: Pickup complete £5/7/6 (either type)

Write for technical bulletin. Available from all leading radie stores.

AMPLION (A/SIA) PTY. LTD.

101 Pyrmont Bridge Road, Camperdown, Sydney, N.S.W.
‘Phone LA6124,
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FUNDAMENTAL TRANSISTOR THEORY

The second part of this article continues a discussion of how transistors work, and carries
on into the field of standard circuit connection. On pages 4-7 of this issue you will find a
picture story which tells how transistors are manufactured.

We have now discussed two distinct
types of germanium crystal, the N-type
or donor material and the P-type or ac-
ceptor material. Figure 14 shows a piece
of P-type material joined with a picce
of N-type material. Since the N-type

N P
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4 POTENTIAL HILL

Figure 14

material has an excess of electrons and
the P-type has an excess of holes, posi-
tive current carriers, it may seem logical
that when these two materials are joined
together, the excess electrons would flow
through the junction and neutralise the
excess of holes.

There will indeed be a tendency for
the electrons to congregate at the junc-
tion in the N-type material and like-
wise an attraction for the holes to con-
gregate at the junction in the P-type
material. These current carriers will not
completely neutralise themselves:

JUNCTION AREA 15 DEVOID

EXCESS —.

7 OF CURRENT CARRIERS

ELECTRONS {HIGH RESISTANCE)

- -+ |

- + B

i T + L —HOLES

+ | = 4 i Y —

R =

= il

+
= +5
N P

Figure |5-—NP Junction with "reverse"
bias.

ever, since movement of electrons and
holes cause negative and positive ions
to be produced.

This means an electric field is set up
in each type material that will tend to
obstruct the movement of current car-
riers through the junction.

The negative ions in the P-type mate-
rial will repel the negative electrons in
the N-type material and the positive ions
im the N-type material will repel the
positive holes in the P-type material.
This builds up what is called a potential
hill and although very slight recom-
bination at the junction does take place,
this potential hill is soon built up to a
point that no further recombination will
take place without the application of an
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external difference of potential. Now
let’s consider an N-P junction to which
we do apply an external voltage.

In Figure 15, we see that a small
battery has been connected in series with
an ammeter so as to apply a voltage to
the two germanium crystals. You will
notice that the positive electrode of the
battery is connected to the N-type mate-
rial and the negative electrode of the
battery has been connected to the P-
type material. Since the N-type material
has an excess of electrons, the positive
voltage being applied to this material

ELECTRON FLOW HOLE FLOW
— -

=T
l i B
-1+

-— :_ _:+ +
-+
T+

N g it P

IUNCTION AREA = EXCESS CURRENT
CARRIERS (LOW RESISTANCE )

O}

Figure 16—NP Junchon with forward
IBS

will atiract lhese electrons toward the
left end of the germanium crystal pellet.
The negative voltage being applied to
the P-type material, w]uch has an excess
of positive current carrying holes, will
attract these holes toward the right end
of that pellet and away from the junc-
tion.

The ammeter indicates no current
flow, since there is no possibility of re-
combination at the:junction because the
potential hill has been built up to a
higher value by the application of an ex-
ternal voltage. We call this the reversed
biased condition or high resistance cir-
cuit. You will notice that with this type
of connection, the area around the junc
tion is now a good insulator since few
curreni carriers can be present. We can
connect the battery in the opposite

polarity and cause a different condition,
In Figure 16, we have reversed the
battery polarity and now the negative

1 A [HIGH)

AN A

l R {LOW)

|
|
=)

i

L 2.0
FOwaATD RiAL EVERSE BisY

Figure 17

electrode of the battery is connected to
the N-type material. This negative volt-
age will repel the electrons in the N-type
material toward the junction. The
positive electrode of the battery is con-
nected to the P-type material which will
repel the positive holes toward the
iunction.

With this type of connection, recom-
bination takes place at the junction re-
sulting in current flow through the N-P
junction as indicated by the reading of
the ammeter. Since current carriers are
plentiful in junction area of the two
materials, it now offers a low resistance
to the Now of electric current.

This method of attaching the battery
is known as forward bias since it en-
courages current flow. It is important to
remember that in this circuit, the elect-
rons arg flowing from left to right and
the holes are effectively flowing from
right to left.

Shown in Figure 17 are two germani-
um diode circuits. The one at Figure
17A has a low internal resistance be-
cause it contains a battery which is
connected in the forward bias direction
placing current carriers on each side of

N PN

BasE

EMITIER

CoLLECTOn

et bbby
- & R R

S
A
i v v
COMMON BASE CIRCUIT
Fiqure 18

the junction so that electric current can

" easily travel through the junction. The
low resistance of this circuit is represent-
ed as an equivalent resistor R shown
in dashed lines.

Notice that in Figure 17B the battery
is connected so that the holes in the
P-type material and the clectrons in the
N-type material are attracted away from
the junction, leaving an mml.ltmg area
on each side of the junction. This is the
reverse bias connection and results in an
extremely high resistance as explained
above.

The resistance to the flow of battery
current is now so great that it may be
illustrated as an open resistor in com-
parison to the circuit in Figure 17A.
No appreciable current would now be
able to flow through the load Resistor
R even with the increased battery volt-
age. and there would, therefore. be no
voltage drop produced across it.

4@ From Figure 245 we see that we have
Connected two pellets of N-tvpe german-
ium and one pellet of P-type german-
ium in the form of a sandwich.
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SOUND HIGH FIDELITY EQUIPMENT

To assist the Hi-fi Enthusiast
AEGIS is NOW making . .

HIGH FIDELITY UNITS AVAILABLE SEPARATELY!
AEGIS “5/10” BASIC AMPLIFIER

RASIC 8/10 AMPLIFIER for 40mV inpnt, Power ontput
rafed at 10W {max. 12-13W),  Total harmonic distortion
less than 0.4 pc. at 40 c/s measured for 10W ontput with
normal loading and sine wave input. Frequency response;
plus or minus 0.5dh. 10 c/s to 20,000 c/¢. Valves 1t EFRE
low noise penfade input stace: Ix 12AX7 double friode phase
splitter: 2x 6BQS pentode push-pull output  stage; 1x

full wave rectifier., Size 11%fn x 6%in x 6in.

AEGIS AMPLIFIER CONTROL UNIT

Incorporates inpnt selector switch for tuner and pick-up. basy
and (reble hoost and cut confrols and volume confrol (with
out AC Mains switch) on aftractive front panel, Recom-
mended for crystal pickups and tusers onlv. Pickup inpwnt
impedance of TM ohm. Oufput impedance to main amplifier
af M obm. 12in x 3n x (Yalw.

AEGIS PRE-AMPLIFIER Mark 1

i (For 40mV across volume control at 1 Ke/s). Sensi.

“ tivity: Tuner 100mV: picknp LP $0mV: picknp 78
6OMY all at 100K ohms input impedance. Micraphons
f0mVY at 1M ohm inpuf. imped. THD 0.1 p.c. an
tmaer and pickun: 0.18 pc. on Mic, Average control
of bass plus 18 minns 12db at 30 cps: Treble ploa

or minns 15dh at 10 Kc/s avail. on fron( controls.
/17’6 Input selector switch and AC Mains switch on vol,
comprise remaining controls. Desirahle plavback char.

acteristics built-in {or 33 1-3. 4% and 78. | valve:

tvoe EF86. Outpnt imped. to amp. 250K ohms. 12in
X Jin x [%in.

AEGIS PRE-AMPLIFIER Mark 2—£26/15/6

(NOT LLUSTRATEDD ffor AV across vol, contro] at 1 Ke/s, Sensitivity: mner MwmV,
Picknp 2-4mV dcepending on sefting of comn. control. all at 1K shms input imp. Mike
4mV at Al ohm inout imp.t Tape 0mV al 0.5M ahkm input imp. Imp (o main amo, S0k ohmy
THD very Inw, Bass plus or minus 10 db at %0 cps, Trchle plus 12 minus Adbh at 10 ‘x,
Choice of three plarback characteristic cnrves. Input selector switch and AC mains switch
on vol. control. Two valves: type EF86. Tape playback and record iacks on front panei.

235 AEGIS FIDELITY TUNER Mark 1

Newest circnit {echniques and miniaturisation of components,
I.F. sfage has hand widih nearly double that of ordinary
receiver. Jncorporates OWN POWER SUPPLY.

AEGIS FIDELITY TUNER Mark 2

£32,17,6 Power sapplx drawn from existing power amplifier. preferahly

Aegis £/10, and 15 soecially designed for building-in purposes,
Satin-gold hacked callbrated front-piece. ERectively ventilated
shield.

AEGIS MANUFACTURING CO. PTY. LTD

208 LT. LONSDALE ST., MELBOURNE, VIC. FB3731 (AGENTS IN ALL AUSTRALIAN STATES)
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The N-fype materiatl (s the bread or
bun of the zandwich and the P-type
material s the meat. The names emitter,
base and collector have heen given to
the three elements of the sandwich. We
can see that the collector circuit is open.
The emitter is returned to the base
thronigh a small battery and you will
notice that this battery is connecled so
as fo put the basc-emitter circuit in for-
ward bias. The ncgalive voltage at the

Figure {9—Common base circuit,

emitter will repel the clectrons in that
material toward the junction and the
positive voltage at the P-type material
hase will in turn repel the holes toward
the same junction.

Recombination then takes place resuft
g in the current fHow, labelled Th, We
now have the forward bias condition or
fow resistance circuit in the emitter-base
circuit. Looking at the collector circutt,
we see that we have the positive clect-
rode of the battery connected to the
N-type material collector.

The negative clectrode of the battery

is connccted to the P-tvpe base when
the switch is closed. You will notice
that this biases the collector base cir-

cuit in the reverse bias condition, which
as we discussed before, would not allow
anv current flow through the coltector
basc circuit. Now, let’s close the switch
in the collector circuit and see what
tukes place.

With the switch closed in the collector
crrcuit, (Fig. 19) we notice that we now
have some current flow in the collector
circuit. This s true even though we
have the collector base circuit biased in
the reverse or high resistance direction.
lLet's see how we obtain this current
flow.

The negative voltage being applied to
the cmitter will set its electrons into
motion. They will move toward the junc-
tion and break through. Basc material
1s relatively thin at that point and ap-
proximately 95 per cent of the current
carriers will pass right on through and
enter the collector circuit. With the
collector biased reverse, all of the elect-
rons are attracted toward the positive
pole of the battery.

NPN

1£0)
}"‘uu

‘ .
> . I
</
[ N I
B SR
L
Fiqure 20—Common base circuib,
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As electrons leave the ermutter ard
pass into the base material, they come
under the influence of this strong posi-
tive field and are accelerated into the
collector. As one electron cnters the
collector. it will force another out of
the collector through the load resistor
and to the battery, resulling in current
flow.

As mentioned
95 per cent or

above. approximaltely
more al the clectrons
passing through the emitter base junc-
tion will enter the collector circuit. That
leaves only five per cent or less of the
electrons to reccombine with positive

holes in the hase material which will
constitute our base current. You might

say at this point that all we have really
accomplished is to create a device that
will result in current loss. This is true
since the emitter current will alwavs be
greater than the collector current in this
instance. However, let’s look at it in
another way.

The emitter-base circuit, which would
be the input circuit in this casc, is biased
in the forward direction resulting in a
jow resistance circuit. The collector is
biased in a reverse direction which re-
sults in a high resistance circuit. You
will notice that the collector current will
be only slightly smaller than the emitter
current but with the difference that the
colicctor current is flowing through a
much higher resistance circuit than in
the emitter. This will result in voltage
gains devcloped across the load resistor
R1. or amplification.

We now have a complete
and we can sec where
its name, The

transistor
the device gets
input circuit is a low

o - ”m,:
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base circuit.

Figure 21—Commeon

resistance circuit; therefore. we have to

transfer from low to high resistance or
a transistor. We call this type of cir-
cuit a common base circuit since the

base is common to both the input and
the output. Tet's put a signal voltage
into this circuit and trace the electron
flow to see what takes place.

i.ooking at Figure 20, we sce that a
coupling capacitor has been added which
is used to couple the signal into the
emitter base circuit. A potentiomcter,
has also been added to the base
emitter circuit.

This potentiometer can be  adjusted
for the right amount of forward bias on
the cmitter base circuit. tn other words,
this potentiomcter will be adjusted so
that undcr static conditions. we will have
a certain amount of current flow in the
emitier base circuit. This will also re-
sult in some collector current, Tet's trace
the electrons through this circuit under
static conditions.

The electrons will leave the emitter
and travel through the junction into the

base material. at which time. five per
cent or less of theose electrons will re-
combine with holes in the base and

result in base current as indicated by
Ib.

Ninety-five per cent or more of the
electrons will pass on through the base
material due to their high velocity and
the strong positive field at the collector
basc junction and will enter the collect-
or resulting in the flow of collector cur-

g,
1 v
Figure 22—Common base circuit.
vent as indicated by fc. All of these

currents are indicated as zlectron flow.

In Figure 21. we sec the same ¢ir-
cuit as before. only now we have a
signal voltage being applied. You will
notice that as the signal voltage rises in
a positive direction. the emitter will be
made less negative with respect to the
base. This will result in a reduction of
the forward bhias of the emitter base

circuit and therefore  reduction in cur-
rent flow through the emitter,
Since the emitter current is reduced,

the collector current will likewise be re-
duced at the same proportion. As the
signal voltage starts increasing in a ncga-
tive direction, the cmitter will now be-
come more negative with respect to the
base resulting in incrcased forward hias
in the emitter base circuit and increased
current flow activity in the emitter. This
will result in 2 corresponding increase
in colicctor current.

We have now rcproduced the signal
being applied to the emitter base cir-
cuit in the collector circuit. however it
has been greatly amplified duc to the
fact that the current flowing in the
collector circuit is through a higher im-
pedance network. This can be secn hy

the relative size of the signal voltage
present across the load resistor Ri as
PNP

BASE

cauniriae

EMITIIR
¢

base circuit.

Fiqure 23A—Common

compared to the size of the signal volt-
age curve in the input circuit.

We have discussed the operation of
the N-P-N tvpe transistor. It is also
possible to reverse the sequence of the
germanium  pellets giving us a P-N-P
type transistor.

In Figure 22, we can see a common
base type circuit, similar to the one we
just discussed in which the N-P-N tran-

Para Fighty nine



BY 41 SPECIALISTS!--THE MOST COMPLETE YP-TO-
THE-PRESENT WORK OF 15 KiND — FOR THOSE
INSTALLING, SERVICING. DESISKING, MANUFACTURING
TV & RADIO.

Be one of the FIRST 1O EXAMINE IT, without
cost, without obligation.

EXTENSIVE REYISIONS and a MASS OF NEW MATERIAL.
Critical Developments from now matured exprrience in alt
aspects. New accomplished and revealing articles cover
Communications Theory, COLOUR TV, PRINTED CIRCUITS,
C~mponents. Also NOW IMPORTANT & TOPICAL design of
YHE.FM; COMBINED AF-FM receivers in GREATLY EX-
PANDED BROADCAST RECEIVER SECTION: single and
independent SIDE.KAND in COMMUNICATION TRANS-
MITTERS Section MICRO-WAVE TV & COMMUNICATION
RELAY in Broad-band systems and Wavequides sections;

NEW, REVISED, EXPANDED!

RADIO & TELEVISION
ENGINEERS’ REFERENCE BOOK

FREE FOR
7oAYS

INCLUDES: Formule, calculations, electron
optics, studio equipment, fransmitter power plant,
gerials, amateur radio equipment, waveguides,
V.H.F. transmitfer-receiver equipment, commercial
H-F links, navigation and radar, industrial TV,
valves, tubes, transistors, diodes, interference,
magnetic and disc recording, radio and TV installa-
tion and servicing, projection TV, units and
symbols, efc., elc.

It is impossible to list the very comprehensive
contents and expansive sections of THIS NEW OUT-
STANDING and AUTHORITATIVE WORK — that’s rhy
you are offered a chance freely to examine it in
your own home and without obligation. Take your

NOM-ENTERTAINMENT TV, etc., ate. opportunity, POST THE COUPON NOW!

@ NOW moie than

1,800 PAGES '+ POST THIS COUPON TO-DAY!
B To. GEORGE NEWNES (AUST.) PTY. LTD. [
@ NOW more than 3 Newnes House.N ZO-ZZNMar%cre'io' S:re::évfgg:ey. o R 8 1
Please send me Newnes NEW RAD TE ENGINEERS’
z'ooo DlAGRAMS L RE:ERE:ICE BOOK. It is understood that | may return the work within RTERB.8
1
eight days. 1 | keep it | will send a first piyment of &/. eight days
1 Y Y ?
. NOW more *hﬂn 1 ?:f;se; gfilé\;erzsqun/d 15/- monthly thereafter. until £5/6/- has been paid Plc:ce X I\.Nhe,-, 1
2,500 CROSS REFERENCE " - t_applies. |
’ I Name_.
INDICES for radio Householder
] Address. .
reference T {Print clearly) State Temant
' NOW 4‘ EXPANDED g Occupation Living with parents
Signature e e ——— -
SECTIONS 1 {Or your Parent's signature if under 21) Lodging address ]
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ENGLAND’S FINEST LOUDSPEAKER

HAND-MADE BY CRAFTSMEN
THE TWELVE-INCH "12C"

"DUODE

ONE REASON WHY

ONLY “DUODE™ SATISFIES MUSIC-LOVERS

"Duode" and only "Duode” has the famous "Barker" dual
drive. A fine wire coil is wound on a long-life latex skin over
an aluminium tube fixed to the cone apex. At low frequencies
coil and tube drive together. The latex flexes progressively
with rising frequency until the tube drives alone at extreme
highs, by induction from the coil. Self-adjusting damping is
also exerted by the tube acting as a short-circuited turn.
This construction presents to an amplifier a near resistive
load instead of the highly inductive one of other loudspeakers.
With this ideal load an amplifier can achieve its finest per-
formance.

FOR THE MANY OTHER OUTSTANDING "DUODE"
FEATURES—SEND FOR DESCRIPTIVE LEAFLET.
' ENQUIRE AT LEADING WHOLESALERS, FAILING THAT, WRITE TO ADDRESS BELOW
HIGH FIDELITY PRODUCTS, 19 MARLBOROUGH RD., HOMEBUSH WEST, N.S.W.

-TRADE ENQUIRIES

Fags Ninaty Radis, Telsvision & Hckkies, June, 1958



gistor has been replaced with a P-N.P
transistor. Notice that the switch in the
collector circuit is shown in the open
position, and the battery in the base
emitter circuit is connected so that the
positive electrode is to the emifter and
the negative electrode to the base. This
PNP

At
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Figure 23B—Common base circuit.

is just the opposite of what we had
with the N-P-N transistor; however,
this connection also will give us forward
bias.

The application of the positive volt-
age to the P-type emitter will repel the
positive holes in that element toward
the emitter base junction. The necgative
voltage being applicd to the N-type base
will repcl the electrons in that element
toward the base emitter junction. The
holes in the emitter will move at high
velocity and puncture the junction. there-
by allowing an electron to enter the
emitter from the base. The movement of
these holes through the base emitter
junction will constitute our base cur-
rent Ib, This current will occur under
static conditions and will constitute our
forward bias currcent.

When the collector circuit switch-is
closed. Figure 23A., we again sce that
collector current results since the holes
passing through the basc cmitter junc-
tion will enter the strong negative ficld
set up hy the reverse bhias connection
on the collector hase circuit. Therefore,
35 per cenl or more of the holcs leaving
the emitter will pass right on through
the base region and cnter the collector
circutt,

When a hole enters the collector cir-
cuit, an electron will enter the collector

from the battery through Rl to neutral-
P NP

v

emitrine

emartvee |

+
-“
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Figure 24-—PNP Common base cireuit.

ise the excess hole that now exists there,
This results in electron current flow
through the external circuit. Here again
our collector current is slightlv less than
our emitter current, but the collector
current will result in voltage amplifi-
cation across RIl, a much larger resis-
tance.

In Figure 23B, we see that we have
applicd a signal through a coupling capa-
citor lo the emitter so that lhc input sig-
nal is developad across R1I. As the \l"ndf

Valevision & Hobhies, June 1953

Radie,

voltage causes the emitter to be driven
more positive with respect to the base,
the emitter base current will naturally
increase. This increased activity in the
emitter will also result in an increased
collector current, resulting in an am-
plified voltage being developed across
the load resistance RI.

As the signal voltage swings the emit-
ter in the negative direction, the emittcr

forward bias is decrcased resulting in
less current flow through the collector

circuit and giving us an exact duplicate
of the input signal across the load re-
sistor Rl, cxcept that the voltage has
been amplified. .
Common Emitter
Another circuit that will be encount-
cred quite often will be the common
emitter circuit. You will notice in Figure
24 that the base is returncd to the
emitter and the collector is also returned
to the emitter. We have the base cmitter
circuit biased in the forward dircction
by means of a small battery with the
negative electrode connccted to the N-
type base and the positive electrode con-
nected to the P-1type emitier.
Herc. as before. the positive voltage

on the cmitter will repel the _pmiljve
holes toward the basec emitter junction
PNP

circuit.

Fiqure 25-—~Common emitter

through which they wilt pass giving us
base emitter current. With the switch
in the collector circuil open, we notice
that we have one milliamp of bhase
cmitter current. You can see also that
the battery in the collector circuit is
placed so as to inject reverse bhias be-
tween the collector and emitter. When
we close the switch, we will find the
result to he rvather startling.

You will notice that with
in the collector circuit closed. (Fig, 25)
our base emitter current s still one
milliamp and our collector current reads
20 milliamps. Since the input is across
the base emitter and the output is across
the collector emitter, wc see that we
now have a current gain of 20. Let's
see how this takes place.

As we said before. the holes that leave

the switch

the emitter will enter into the base
region. but due to their high velocity,

and due to the strong ncgative field put
out hy the collector, will pass right on
through the base material and cnter the
collector. Only five per cent or less of
those carriers leaving the cmitter will
enter the base and return to the emitter
through that circuit,

The other 95 pcr cent. or more, will
enter the collector and constitute collect
or current. Now we can sec that under
static conditions, we do have base cmit-
ter current and we also have collector
current. cven though the collector is
biased tn ihe reverse dircction,

As Figure 26 shows, we have mjccled

a signal into this common emitter cir-
cuit. You can see that the signal ig in-
jected between the base and emitter,
which is a low impedance. low current

circuit. The output is taken from the
[ N [
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Figure 26—Common emitter circuit.

collector, which is
high current circuit.

As the inpul signal causes the base to
swing positive with respect to the emit-
ter, it deereases the forward bias of the
base emitter circuit, thereby causing a
decrcase in the collector current as is
shown by the negative half cycle of the
colicctor voltage.

During the negative half cycle of the
input signal, the_ base is driven more
ncgative  with  respect to  the emitter,
increasing the forward bias and allowing
more current carriers to be rcleased from
the emitter which will result in an in-
creased collector current,

This can be seen by the positive half
cycle of the collector voltage. You can
readily see that this type of circuit
would be an exccllent voitage amplifier
as well as a good current and power
amplifice. Current gains of values up to
99 are possible with this type of cir-
cuit,

For instance. il 96 pcr cent of all the
current carriers Jeaving the emitter went
on through to the collector and only
four per cent comhined with electrons
in the base region, our current gain
would he 24. Tf the percentage of cur-
rent carriers reaching the colleclor was
9% per cent and only two per cent com-
bined with electrons in the base mate-

1)

et

NP N TRANSISTOR

a high mpcdance.

ERAITYED

EMITIEG COILECTOR

BASE

BA-S BNP TRAMSIIOR

Figure 27—Schematic symbol.

rial, our current gain would be 49. The
comman emitter type circuit will pro-
bably be the most frequently used type
of configuration in transistor circuitry.

Up until now. we have indicated the
transistor by means of blocks for each
of the three elements, The common type
of symbol that you will encounter in
circult diagrams on transistorised radios
is shown by means. of Figure 27. The
cmitier clement is always indicated by
the line with the arrow on it. If the
arrow is pointing in toward the hasc.
this significs a P-N-P type transistor. If
the arrow points away from the hase,

this sianifies an N-P-N transistor. The
(Continued on Page 93
Pase Noeiyore



FOR THE BEGINNER!

a simplified TV kit

The latest “R. TV & H.” set in a form which even the beginner or handyman
can make a terrific saving.

In response o the many enquirics received
for an 'easy to build" version of the "R. TV
& H." Set, we present this simplified version
of the latest circuit as an addition to our
existing range of TV units,

All intricate sections, such as [F strip, EHT
section, comme:cial tunar, elc. are assembled
and wired. Resistors and condensars are al-
ready mountad and wired to mounting panels,
You have ecn'y to mount the main componenis
and make a few solderad connections.

There ic a big, profusely illustrated instruc-
tion book supplied with each kit

The average handyman, spending an hour
or so at night, can make his own 17" or
21" set in less than a week. Sample chassis
is on view at our premises. You may bring
yours along and copy our model if you wish.
Each kit includes only first-grade branded
components. Complete with all valves and
the AWA 17 AVP4A or 21 ALP4B picture
tube. The 1F's are OT, using the latest
"R. TV & H." IF strip circuit. The ready-
drilled chassis is first cadmium plated,
then passivated to avoid finger marks. Tuner
is Philips, and deflection components AWA,

The whole project is essentially one where
quality of design, materials and craftsman-
ship are dominant.

If you're interested in owning a TV set,
with a saving of £100 or more, send coupon

NOV{ for full details.

NOW ALMOST ANYONE STANDARD KITS FOR  OUR CHECKING AND ALIGNMENT

THE EXPERIENCED SERVICE GUARANTEES

CAN MAKE HIS OWN Complate kifs for the fech FIRST-CLASS RESULTS
' nician and hobbyist with some Cliepts are GUARANTEED a first-class picture,
TELEV!SION SET ! experience are readily avail- The moment you purchase an E.P. kit, either
able. Thes; k'l?? are complete simplified or stamped, we guarantee to see you
H HH H H in every detail to suit the through with the job to & successtul conclusion.
. sm'lpllfIGd VGI’SIOI\ '0!’ 'he Beg"“‘er- modified circuil in this issue. Our gfechnical adl\/isory sarvice is available to
You carry out all assembly you. When you have completed your wiring

. TY and tain that you receive a first.class pictura,

® Standard Version for fhe Experienced. and wiring os described by we will creckand align gour sef; making cer-

’FIIRP]E BEAUTIFUL CABINET DES IGNS For those who prefer to buy a ready-made oblnef we have

produced three very fine tabinels as iltustroted.

SEND COUPON NOW FOR FULL DETAILS
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E. S, & A. BANK BUILDING (opp. Grace Bros. B'way.)

[}

TO ELECTRONIC PARTS PTY. LTD. -
Dear Sirs, :
Please mail me free literature on TV kits. H
NAME . it iininnanennnns . verens 1
ADDRESS e i e )
)

'

Fage Ninsiy-two Radio, Television & Hobbias, June. 1958
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BUILD IT YOURSELF!

Build your own Hi-Fi outfit!

Designed by ''Radio, Television and Hobbies"” this high-
grade equipment offers combinations of units to suit avery
requirement. Quality of reproduction on performance and
figures is amazing. Furthermore, the cost is much lower
than that ot similar powered imported units. If you
prefer to build your own hi-fi gear, we can supply the kit
of parts containing precisely the same high-grade com-
panents as are used in the completely built unit.

The range includes high quality amplifiers from 20 watts
to 5 watts, control units, and a complete range of tuners
(including the latest F.M. tuner). You are invited to
write, phone or call for illustrated descriptive catalogus.

THE HI-FI SPECIALISTS

E. S. & A. BANK BUILDING
(opp. Grace Bros.)

Corner of Broadway & City Rd.,
Sydney. N.S.W. PHONE BA4893

Radie, Televiden & Hobibies, June, 1758

PLAYMASTER - HIGH FIDELITY AMPLIFIERS TUNERS CONTROL UNITS

SPECIAL! A COMPLETE HIGH-GRADE

PLAYMASTER OUTFIT FOR UNDER 250

If you are keen to obtain hi-fidelity repreduction, something much
better than could be expected from even the more expensive
radiograms, this genuine hi-fi outfit will appeal to you. it com-
prises Playmaster 5/6 watt-amplifier {available as a kit or com-
pletely built], the sensational Magnavox 12 WR twin cone
speaker and [atest Duel record player. Operated from a suitably
designed cabinet, it gives truly superior quality repreduction ot
your recordings. Send now for Playmaster catalogue.

e T T L LT T R L A

i 1
' Send for details NOW 5
v TO ELECTRONIC PARTS PTY. LTD. !
: [lear Sirs, :
: Please muil me your Jree catalogue deseribing Plavoresier :
: Hi-Fi equipment. H
| NAME '
1

i ADDRESS i
: ;

Pays Ningly-thres



7 FERGUSON /
FILTER CHOKES

The FERGUSON range of FILTER CHOKES has now
been revised.

Listed below is the complete range of FERGUSON
FILTER. CHOKES, including both PREFERRED and
STANDARD types.

- PREFERRED types are maintained in stock for IM-
MEDIATE delivery.

STANDARD types are normally stocked, but delivery
may not be as prompt as PREFERRED types.

Early types not listed below are now produced only to
special order

TYPE No. | HENRIES | D.CMA. | D.COHMS | MOUNTING
CF10T 30 25 870 i
® F14-60 14 60 550 1
CF102 15 60 300 1 (2)
® CFIO3 30 60 475 3
® CFio5 15 80 325 3
® CFi04 30 80 580 3
® F6.100 6 100 210 ]
@ Fi2.100 12 100 265 ]
® CFios 12 100 200 3
® CFi07 30 100 375 7
® CFi% 20 125 255 4
® CFios 12 150 =180 3
® CFioo 20 150 225 3 (3)
CF396 3 200 50 3
® CFli0 12 200 105 3
CET1] 16 200 165 4
® CFli2 10 250 80 2
CF113 520 250-5 80 2
® Cr3s8 1 285 26 2
® Fl1.285 1 285 23 ]
CF364 3 300 50 2
F1-325 ] 325 27 ]
CF115 0.017 2A 0.6 =
' ® PREFERRED TYPES (4)

~ Available from all leading suppliers throughout Australia,
Manufactured by

FERGUSON TRANSFORMERS PTY. LTD.

FERGUSON LANE, CHATSWOOD, N.5.W. JA8491

Paaw Minedvfour . d Radis,” Talsvision & MHakbiss, June, 1958



FIRST

TEST WITH THE

NEW STEREO RECORDS

Ever since the stereo disc became a possibility | have been looking

forward to playing some for myself.

| received both a pick-up

N so short a time, and with a limited
program material, it would be prema-
ture to be too dogmatic about my re-
actions. But there are a number of 1m-
pressions which might be of value, al-
though some of them apply to sterco as
such and. not ‘merely to sterco records.
The pick-up T used was an Acos pre-
production sample which Amplion re-
ceived by airmail and ‘made available to
me. The records’ 1 imported  from
America. where they are sold in limited
quantities so that experimenters will
have something to use.

The pick-up has twin elements driven
bv a common stylus to ‘which they are
linked by a nylon bridge. Tt looks quite
simple and <hould not be unduly expen-
sive, remembering it is  virtually two
heads in one with a diamand styfus.

LIMITED PROGRAM

The program . -included two sides of
railway noises, mainly engincs shunting
backwards and forwards. a pop singer
with orchestral accompaniment, and
some’ swing bands.  For the sake of my
sanity, I am hoping for more variety
soon.

The amplifiers - were two Playmasters
with individual controls — the speakers
a.set. of . Wharfedales and a Rola 12UX.
I had not cnough time to adjust pick-up
loading ctc. for best results, but the head
worked well enough using much lower
loads than rccommended so that char-
actevisties  approximated magnetic out-
put. -Therc .was no time to check
reponses, ctc;

The sterco cffect is present to a most
satisfactory - degrce., There isn’'t the
slightest doubt about the spatial pre-
sence it gives over a single channel on
any kind of program. The railway record
is a good gimmick type, for it clearly
registers: the movement of an engine
shounting across the room, an excellent
sense of distance for whistles and sirens,

and a general air of movement and
depth.
The samc aural 2-D cffect can he

heard with the orchestra together with a
distinct separation of sections, often re-
markable when the recording plays it up.

A BI& FUTURE

In brief, the stereo. disc works. There’s
a new, tantalising future in it. {t will
open up-a wider and different kind of
reproduction.

And now for some brief comments on
details. '

Chatincl separation. although depen-
dent largely -on - pick-up and speaker
placemcnty 1s-very marked. The pick-np
claims about 20 db, if so that’s enough
fo clearly separate a drum and a trumpet
—not a bad test

In my room., good scparation is
obtained with about 3ft between speak-
ers. More than this gave a hole in the
middle. Even closer spacing — 3ft be-
tween centres — gave good stereo, indic-
ating that a wide, single cabinet can
successfully be used in average rooms.

Balance between channels must be
good for best cffect. One record-had a

steady 1 Ke band for balancing, but 3
special  lest - dise would  be iavaluakle.
Fadis, - 1s 21, June, 343

“lowder,

A few days before going fo press
cartridge and some records.

You can balance fatrly well on surface
noise, but it's very difficult on program.
The speakers should have the same
general character—if one Jeads in the
middle or upper range, that prevents
good bhalance over the- full band and
degrades the cffect. T had difficulty here
with my vastly different sel-ups.

There i1s-a noticcable separation in the
bass, or at feast the upper bass. '

Single source speukers, or close group-
ing of multiples, give best stevca.  More
elaborate systems, while giving better
sound, need ‘larger rooms or they  will
be hard to controf. Diffused high, a la
Wharfedale, might well be out.

The room is very important, Wall re-
flections, etc., are significant. - There’s a
good dezal of experiment to be done, and
every case is likely to be different. )
have a fecting that the subtle differences
will be more important than the obvious
oncs for serious music. It would be easy
to overdo the phenomenon of sound
separation.

DIRECT RADIATION

The technique of bringing the speakers
close together and facing them outward
mightn’t be so good. The direct radiation
from the speakers is the prime consider-
ation, not reflected sound.

The speakers should be mounted at the

same height and in the same plane.
_ The quality of the records I've hcard
is quite on a par with the best monaurals,
Frequency range is excellent and I was
not aware of any significant distortions.
First impression is that the discs are first-
rate, and that recording amplitude is
high: :

Surface noise doesn’t seem to be greater
than normal, but I'd like to adjust res-
ponses before saying more. If present,

by John Moyle

oo aa s g

R 2T

it will degrade the stereo eficct, as does
anything which is completely common
to. both channels, Fundamentally it
doesn’t seem to be a problem.

A good pick-up arm and good track-
ing are essential, as side pressure will
degrade at least one channel. Groove
tracing is a. much more complicated
matter, The motor T was using is good,
but not f{aultless, and 1 had no rumble
troubles.

High volume is not Tavourcd, and can
degrade the sterco effect if {oo high for
the room. Splitting the power into (wo
channcls makes the whole thing sound
As | suspected, we are in for a
drastic revaluation of the things that
make a record sound good.

By the time the next issue is due, 1
hope to have some further comments to
make, and perhaps a suggested circuit
for a simple stereo amplifier. I also hope
to get some more records. .

If not, I'Nl have to Tcarn to love those
train whistles, or go balmy.

25 WATTS
AM & M
PYE
HI-FIDELITY

25 WATT ALL IMPORTED
AMPLIFIER & PREAMPLIFIER

Preamplifier
tached to main amplifier or
installed 25 feet away with

may be at-

the Pye remote - control
cable, Flat response from
20-100,000 cycles. Less
than .1% distortion at

rated power.

Pye <catching AM FM
self-powered . tuner. Mine
tubes. Magic eye tuning.
Handsomely finished in
burnished copper.

Hear this magnifl-
cent combination.
Pye AM aond FM 25
watt HI F! on the
world’'s largest
speaker.

THE B.T.H.
18-INCH

DUPLEX SPEAKER

On show now at our audition
rooms.

HI-FIDELITY SALES
158 Clarence St.,
Sydney. BX5127

R
Pags.Ninaty-five
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in themselves but, in other respects, the
transformer can be regarded as a “pas-
senger,” a definite nuisance, in fact.

In cheap receivers and amplifiers it
occupies space somewhere, adds to the
overall cost, introduces a significant
quota of distortion and manages to
waste anything up to a third of the audio
power fed into it,

In high fidelity equipment it adds
much less distortion and absorbs much
less power — but only becauss it is
designed as a very bulky and very ex-
pensive item of equipment. Hi-Fi en-
thusiasts know this only too well.

PHASE ROTATION

And, for all its bulk and cost, the
transformer manages to introduce
enough phase rotation at very low and
very high frequencies to complicate the
use of extensive negative feedback.

Then why not get rid of it?

Well, “transformerless” output circuits
have been a forlorn kind of dream for
many vears, but transformers have gone
on and on. Right, now, however, the
idea is undergoing a certain amount of
re-examination, stemming from twe
main Sources.

First and foremost, transistor power
amplifiers require much lower orders of
output load than their valve counter-
parts, figures running from just above
the present range of voice coil imped-
ances to a few hundred ohms.

A correspondent to the editor of "The Proceedings of the Institution of Radio Engineers
(Aust.)" has raised what | think is an important matter at the right time. He draws attenion
to the need for standardising values for high impedance voice coils. Read his letter opposite.

some, the mere reading of the let-

ter will be sufficient. Many others,
however, will wonder what it is all
about — this sudden interest in high
impedance voice coils. Well, if you are
so wondering, a brief review of the situ-
ation may be helpful.

Over the last thirty years, we have
accepted the moving coil loudspeaker as
being the standard type for receivers and
amplifiers. We have understood that the
coil must have as little mass as possible,
consistent with mechanical strength, and
.be thin enough to work inside a nar-
row gap in the surrounding magnetic
circuit.

A VAST GULF

To meet these requirements without
undue difficulty, voice coils have con-
ventionally been wound with comparat-
ively few turns of wire and the summa-
ation of their mechanical, inductive,
capacitive and resistive quantities. has
given nominal impedance values lying,
for the most part, within the range of 1
to 15 ohms.

This “practical” range of voice coil

impedance values is so far removed_

from the orders of plate load required
by power amplifier valves, that we have
accepted. almost automatically, the prin-
ciple of using a coupling transformer
between the valve plate circuit and the
voice coil terminals.

The turns — and therefore the im-
pedance - ratio is arranged so that
the impedance of the' particular voice
coil is “transformed” to whatever higher

value is required as a load for the out-

put stage,

Incidental to its main job, the trans-
former provides a DC path for the
valve plate current, adds the divergent
plate current effects of push-pull stages
and also isolates direct current and
voltage from the voice coil circuit.

These functions are all very useful

o Moail.
Williams

Since the gap between the two sets
of values is so much narrower, it leads
to the obvious thought . . . why not
reduce the gauge of wire and increase
the number of turns on the voice coil
to produce directly the required order
of impedance? The need for a step-
down transformer would thus disappear.

A FURTHER STEP?

Now comes step two: If it is shown
practical to wind voice coil impedances
as high as several hundred ohms, why
not go a little higher again to bring
them into the range where they will meet
the requirements of valve amplifiers
specially designed to work into (for
valves) a low load impedance?

If it should be necessary to provide a
centre-tap for either application, what
of it? Two connections have to be pro-
vided anyway, so why not a third? In
all cases the cost and bulk of an output
transformer would be avoided while, for
wide range amplifiers, the phase shift
aplroblem it presents would be relieved

s0.

Such is the train of thought, on a
superficial basis.
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To those of us who are not expert in
speaker manufacture, first reaction to the
suggestion is that it may be impractical
to wind voice coils' of increasingly high
impedance. without involving prohibit:
ively fine pauges of wire. Or, if such
wire is used, can it possibly be terminat-
ed reliably or not be unduly subject to
fracture or chemical decomposition?

Alternatively, if the bulk of the coil
is allowed to increase, in order to ac-
commodate a more practical wire gauge,
will not the sensitivity and frequency
respanse of the speaker suffer, as com-
pared with lower impedance types?

Strangely enough, the proposition of
using very fine wire gauges does not ap-
pear to dismay speaker manufacturers
unduly. It is more difficult and there-
fore more costly, but not impractical.
Nor do they seem to be very worried
about fracture or decomposition of the
wire.

The real difficulties arise from the
absence of those transformer func-
tions which might hitherto have
been regarded as incidental to the
main one of impedance fransforma-
tion.

THE DC PROBLEM

Thus, while speaker manufacturers
can wind and terminate high impedance
voice coils, they aren’t at all happy
about them being subject to direct cur-
rent or potential. In fact, for the higher
orders of “high impedance,” involving
extremely fine wire, DC is definitely
“Oul.”

Nor is it just a matter of arcing and
fusing current, Unbalanced DC through
the voice coil produces a magnetic force
which carries the voice coil from its
pormal central position. Therefore, DC
has' either to be blocked off or else the
voice coil suspension must be offset
initially, and the speaker thereafter wir-
ed into circuit so that just the anticipat-
ed amount of DC flows through the coil
and in a specific-direction.

The thought of critical, polarised
speakers certainly isn't a very appealing
one.

Well then, why not standardise on
push-pull circuits, with a centre-tapped
voice coil and with the DC component
cancelling out? :

From what [ can gather, speaker
manufacturers aren't very keen . on
centre-tapping the voice coil but that’s
oot the end of the story.

In an output transformer, with a
proper magnetic circuit and, in better
types, sectionalised winding, -the bal-
ance and coupling between the two
halves of the primary can be very good.
The signal currents of the two output
circuits are the::fore added magnetic-
ally to produce what should be a sub-
stantiallv undistorted output envelope.

The further the amplifier departs from
pure class A operation. the mare import-
ant does this function become.

But a voice coil isn't a transformer
by a long way. It normally has 1o be
layer-wound and some proportion of it
is- always outside the iron circuit, any-
way. How successfully it will add the
output of a push-puil circuit is open ta
some query.

And even if 1t does so well encugh,
in the ultimate mechanical movement of
the cone. whence can one derive feed- .
back if there is not also a simultaneous

PREFERRED VALUE VOICE COILS

— -

Dear Sir,

sistors to entertainment eguip-
ments such as portable radio re-
ceivers and record players, design
engineers are seeking to eliminate
the output transformer and couple
the output transistors directly to
a loudspeaker of suitable wvoice
coil impedance. Such loudspeakers
are commonly known as “high
impedance voice coil” types and
by far the most common circuit
technigue to permit this method
of comnection is for the output
transistors to be arranged in
asymmerical or single ended push
pull.

A wideé variety of load imped-
ances appears necessary to match
not only different types of output
transistors but also for different
operating conditions—supply volt-
age and the ratio of peak to
quiescent collector currents — for
any given pair of transistors. As
a consequence, it could be that
loudspeaker manufacturers will be

With the introduction of tran-

besieged by setmakers requesting

all sorts of odd walues of high im-
pedance voice coils, which is not
only uneconomical to the loud-
speaker manufacturer, but a fae-
tor which I feel the industry will
realise in years to come is a rod
for its own back

The solution would appear to be
obvious, but as to date I have not
ceen in any of the current litera-

ture a plea for standardisation in
this regard, I would suggest that
loudspeaker voice coil impedances
for this application be confined to
EILA./R.ET.M.A. values extra-
polating from the already standard
15 ohm woice coil, and thus [ fore-
see loudspeakers of 22 ohm, 33
chm, 47 ohm and 68 ohm. These
values can cope with the majority
of applications, as indeed tentative
measurements indicate g variation
in load impedance by 20 per cent
will reduce the available power
output by less than 2 db.

It is mot the intention of this
note to suggest that a loudspeaker
manufacurer would of necessity
make loudspeakers with voice coil
impedances of these four wvalues,
but rather where he has a de-
mand for a loudspeaker of this
type that he should standardise
his woice coil impedance at the
nearest ELA/R.ET.M.A. value, It
could well be that for some special
application the intermediate 10
per cent values of 18 ohm, 27 ohm,
39 ohm and 56 ohm may be de-
sired, but measturements to date
indicate that for commercial
equipments the marginal increase
in performance does mot warrant
the addition of these further pre-
ferred values.

Yours faithfully,

MULLARD-AUSTRALIA PTY.

LIMITED.:
(Sgd.) J. R. Goldthorp.

>~ o

2 P

o bt ax:

electrical addition between the two out-
put plates (or collectors, in the case of
transistors)?

Well, then, having eliminated the out-
put transformer, and- its very useful

“secondary” functions, are we going to.

demand high impedance voice coils, sec-
tion-wound with maximum coupling
between all sections? It begins to sound
rather silly. ;

In valve circuits class B operation is
the exception rather than the rule but,
for transistors, it's the other way around.
Nearly all transistor output circuits oper-

special speaker construction or an isolat-
ing choke and capacitor. If the latter,
then one may as well use a transformer

“and be done with it.

Push-pull  systems would involve a
centre-tapped voice coil, about which
manufacturers are wary, while present-
ing the aforementioned problems of bal-
ance and the effective use of feedback.

These problems may not be insuper-
able and thoroughly practical arrange-

‘ments may well be evolved, even in the®

ate in a highly “overbiased” condition.

to make the best of collector dissipation
ratings. Balance and coupling in the
output circuit are therefore important
but there’s still another aspect to con-
sider.

WORK ALTERNATELY

Under such conditions, only one trans-
sistor delivers substantial power at a
time, during alternate half-cycles and
each into its own_half of the’'load. At
all times, therefore, half the voice coil
winding is just so much useless wire
occupying precious space in the air gap.

As a result, there is a fundamental
loss of efficiency in the system which
puts it at an immediate disadvantage.

Having said all this, the case for high
impedance voice coils looks a lot less
attractive than might appear at first
glance.

Conventional circuitry, involving a DC
component, would necessitate either =

next few months. Only time will tell.

UNTAPPED LOAD

In the meantime, a couple of new
circuit approaches have been developed
with valves and transistors, whereby the
output of a pair is combined into a
single untapped. load. If we are pre-
pared to drop more popular or more
convenient circuits ‘in their favour, then
the high impedance voice coil approach
may be widely adopted using such
methaods.

Once again time will tell!

In the letter, which prompted these
remarks. John Goldthorpe hasn’t con-
cerned himself with all these pros and
cons, although doubtless he has quite
a few definite ideas of his own.

The important point he makes is that,
if the scheme is adopted, we should see
to it right away that speakers are or-
dered "and produced to the preferred
value system of numbers, - If they are
not, we can hardly blame our children,
when their turn comes, for thinking us
rather stupid! ce

Radio, Television- & Hobbies June, 1958
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UNITED RADIO DISTRIBUTORS -
For All your Hi-Fi Needs

" YAST AND VARIED STOCKS ENABLE U.R.D. TO DEAL WITH ALL ORDERS MORE PROMPTLY
THAN EVER BEFORE. WRITE, 'PHONE, TELEGRAM OR VISIT—YOU'LL FIND THE SERVICE
PROMPT AND THE ADVICE HELPFUL, UR.D. FOR RADIO, TV AND ELECTRICAL APPLIANCES.

Goodmans Speaker Systems

Amongst the extensive range of Goodmans products there is
evervthing to make up a High Fidelity loudspeaker svstem.
Speakers: Axiette; Axiom 80, 150 Mk II and 22 Mk 1L
Audinm 60, 70, 80; Midax and Trebax. Crossover Networks;
XO A00; XC ;’7.‘":(): X()Tﬁﬂ/:’)()()ﬂ. AR.U’s Models 180, 280,
480, 172, Speaker cabiners: Sherwood Fnclosure (2 speaker) ;
315 reproducer (3 speakery iHlusirated here,

Quad I Amplifier

The acoustical Quad 11
amplifer and Q.C.2 control
unit are generallv recognised
as giving the closest approach
o the original sound.  You
should see also the Acoustical
FM. tuner which goes with
the Quad . U.R.D. also
stock many other makes of
awuplifers  including  the
excellent Rogers R.D. Junior.

© 0606000000000 0006060000EO0S0
‘ Ferrograph Tape Recorder

A ape recorder with the gualities instrument and has the following
ol the Ferrograph should be feanwres:  Single function switch,
lookedd upon as a long term hass and treble controls, frequency
investment.  The  Series  3A response at 15”7 per sec.: 40-15,000
illasuated here is a high-fidelity c/s. :

Connoisseur Pick-lip and ?

® ®
Transcription Mofor
These two Connoisseur units provide P
fine- equipment for reproducing w
sound on disc. Pick-up downward
pressure: 5 grams. Frequency range:
20 ¢/s to 20 Ke/s. Vartable 3 speed
motor with 49, variation by mech-
anical nieans.

UNITED RADIO DISTRIBUTORS PTY. LTD.
175 Philip Street, Sydney. Telephones: BW 3718, BL 3954
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My remarks in the March issue about
the relative merit of plays, eitner tele-
cast direct or pre-recorded on film o
tape, have brought forth -a rejoimder’
from a reader who is currently working
Overseas as a cameraman. .

This reader apparently sees my re:
marks as a “contention” in favour of
films, in lieu of live performances, lead-
ing to a situation where our local TV
programs would be — or should be —
ianr:rel_v dependent on “imported cellu.
oid.”

That is something which, in framing
my remarks, I tried NOT to say. 1 hold
no brief for overseas film interests, and
have a natural patriotic desire to sse
Australian talent exploited to the fullest
degree.

My remarks were made on a purely
objective basis, as under:

(1) It is inevitable that live drama
will be compared with cinema films, be-
cause they are here sharing a common
medium — the television screen.

(2) Live drama can easily suffer by
such comparison, because there is no
opportuniiy for ragged scenes to be cor-
rected by remake and editing.

(3) Because of the above, it may prove
more satisfactory in the long run for
efforts to be directed toward pre-record-
ed drama, rather than the directly tele:
casl variety.

LCCAL TALENT?

A.W. sees in this a threat to local talent
and to his own standing as a camera-
man. But why?

Cameramen are still required for pre-
recorded drama — television cameramerl.
in fact, if the pre-recording is done on
tape rather than film. And actors are jusi
as necessary either way.

The discussion, insofar as | pursuad it,
was limited essentially to the method of
presentation, with the suggestion that pre-
recording techniques might allow local
production to be seen in better light.

The correspondent’s further observation
that my contention is “strictly from the
home-viewer's point of view” rather re-
minds me of the rourist’s classic com-
plaint that “the scenery in Switzerland
isn’t as good as it looks.”

Surely the whole purpose of a tele
vision program is to capture the view-
er's interest so that he will continue to
watch it, thereafter to be educated. amus-_
ed or cajoled as intended. He is under
no compulsion to watch the particulat
program or even to leave his set switched
on.

MUST HAYE AUDIENCE!

His acceptance of the program is funda-
mental to its success, unless AW, relish-
es the idea of his video signals going to
waste in space. Every program is &
potential training ground for somebody,
but TV stations can’t run programs just
to train personnel, even if they are “real
good Orstralians.”

I must say, in all fairness, that some
of the live drama offered since the orig-
inal remarks were made has shown a
good deal more maturity, and that mus!
be very encouraging to all concerned

But it doesn't alier the basic fact
that local talent will either have to com:
pete with imported material on equal
terms or else be given completely arti-
ficial precedence by regulation. -

There's one other point which I'd like
to debate. 1T refer ta A.W.'s assertion

Dear Sir,

I feel vour conteniion in the March
isswe: of using enly high quality films
and tapes for television in lieu of
live performances, is strictly from
the home iicwers’ point of tiew.

it is saddening enough to onsider
the present high proportion of films
used in television—ua medium that
is esseatially to zive the home-vieiver
the theatre rather than a pocket-
sized piture theaire.

(O pportunities for Australian aciors
and actresses in the theatire and in
maolion pictires are, in comparisen
with other pa s of the world, very
limited. Television can he a means
of disiovering new talent, especinlly
in a country as Australia where, if
Li'i:dgin;z by the output of motion

that television is a medium designed
essentially to give the viewer theatre
rather than a pocket-sized cinema. :

This looks to me like an exact paral-
lel to the longstanding argument about
gramophone records and the reproduc-
tion thereof.

Countless audio enthusiasts have based
their approach to the subject on the
tacit assumption that the job of record
playback equipment is to transport the
orchestra to the listening-room or, ¢on
versely. to transport the listener to the
auditorium in which the particular work
is being performed.

Many others—and our Editor 1s one
of them — conflict.sharply with this
view. :

BASIC LIMITATIONS

They point out that fundamental hmi-
tations of /the record, amplifier and
listening-ronm  have made the lusion
impossible of achievement. At the same
time, however, microphone placement
and electronic facilities enable a record
to carry audio information which is not
available to the ‘direct listener.

This fact and the umiversal use of
records has established them as a means
of producing music in their own right
and it is therefore wrong to presume
that the ultimate sound should conform
to or be limited by what is heard in a
“typical™ seat in a “typical™ concert hall
—if indeed there is such a thing.

Television is. | think, even more defin.

itely a medium in its own right.

. Limitations of the system. as we know
it, make i1 impossible either (o bring
the stage to the viewer or the viewer to
the stage. The screen size, definition
and facilities are such that the pictorial
emphasis cannot be on the scene as a
whole but rather on close-ups and sig
nificant fragmenis of the whole.

This is the exact converse of the live
theatre and every close-up can serve
only 1o remind one of the fact.

The television screen gnd the cinema
screen have rather more in comman.
in their content butl, once again, lele
vision as we know it cannat. vie with
modern cinemu presentation.  with s
wide screen. its clarity, colour and
stereophonic sound.

Television is visually unimpressive, an
essentially family entertainment, devoid
of building or audience glamour. People

IN DEFENCE OF LIVE TV SHOWS.

_ pictures produced, is limited to a

y

]

]
few capable actors.

The complete use of films and tapes
would mean television is reduced
to the production of English and
American films, for surely they are
the only ones of high enough quality !
that vou. Mr Williams, would tol-
erate. \

Congratilutions to the A.B.C. for l
their intention of producing more
live playvs and let it be an example :
to Australians that television is not
dependent on imported celluloid. t

Yours faithfully, z
A W {

P.S. Being a television cameraman
I might add that the introduction of :
your idea eiervichere would put me |
out of a job. \

e

watch it in their best clathes—or their
pyjamas.

But the vital fact is that they watch
1it. or will watch it, in greater numbers
than any other medium of entertainment.
More and more features are being
developed and produced expressly for
television. :

To reason that these features must
conform to or be limited by the con-
cepl of g theatre stage, or a cinema,
or any other medium. is plainly fatuous.

It may borrow techniques and try
to recreate atmospheres for special pro-
grams but, all the time. television must
go on essentially serving itself.

Am | talking down the theatre and
all its associations? Am I.talking down
the cinema? Hoping that theatre and
cinema alike will be engulfed in the
tide of television? = WNo, certainly not.

I'm merely pointing out that a new
medium of entertainment has arisen on
a scale which dwarfs anything which
has gone before. It is quite inevitable
that it will set its own standards and
concepts.

A POSTSCRIPT

Having written the above and ended
on what seemed to be a conclusive
kind of note. | pushed the typewriter
aside and turned 1o other matters.

Hardly had the ink dried on the
paper, to use a well-worn phrase, when
advance samples of stereo records and
pickup arrived in the office. Ever since,
the Editor has been rushing round the
place with ears askew and a strangely
bifocal expression on his face.

To say that he's keen about the re-
sult is an understatement but that's not
why | mention it here.

I can forsee that it 1s going to re-
start the whole argument about trans-
porting the listener acoustically to the
auditorium or vice versa, because it has
the potential of communicating rever-
heration and direction effects foreign
to a monaural system.

However, it doesn't aflect what [ had
to say about television in its present
form. If and when we get large-screen,
high-definition, third-dimension TV, not
forgetting colour, we can start talking
about transporting our audience or at-
mosphere visually from place to place.

Until then, what I said about televi-
sion still goes.

Radio, Teleyision & Hobbies June, 1958
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The NEW
TL/12 PLUS

AMPLIFIER

now available with a

Choice of Varislope Il or
“Point One” Pre-Amplifiers

The
strongest
Link..

For demonstration and free literature

contact . . .

MELBOURNE:

Radio Parts Pty. Ltd., 562 Spencer Street.
Homecrafts Pty. Ltd., 290 Lonsdale Street.
Warburton Franki (Metbourne) Ltd,,

356 Lonsdale Street,

J. H. Macgrath & Co. Ply. Ltd,,

208 Little Lonsdale Street.

William Willis and Co. Pty. Ltd., 428
Bourke Street.

SYDNEY:

Audio Engineers Pty. Ltd, (N.S.W. Distributors
to the Trade), 422.424 Kent Street.

United Radio Distributors, 175 Phitlip Street.
Modular Electronics, 579 Sydney Rd., Seaforth.
thaonetic Sound Industries, 387 George Street.

ADELAIDE:

Gerard & Goodman Lid., 192 Rundle Street.
MNewton Mclaren Lid., |7 Leigh Street.

LS. Wise Ltd., 196 Gilles Street.

Limbert Radio Co., 16 Charles Street.
Sound & Television Engineers, 233 Rundie St.

BRISBANE:

Chandlers Py, L¥d., Cnr. Albert and Char-
lotte Streets.

Trackson Bros. Pty. Ltd., 157.1569 Elizabeth St
A. E Harrold Pty. Ltd., 173-125 Charlotte St.

PERTH:

Atkins. (W.A.) Ltd. 3894 Hay Street.

Leroya industries Pty. Lid., 6727 Hay Street.
Electronic Indusiries Imports Ltd.,

48 Railway Parade

TASMANIA:

HOBART: Homecrafts (Tas.) Piy. Lid,,

220 Elizabeth Street.

LAUNCESTON: K. W. McCulloch
{Distributor to the Trade in Tasmania),

94 Cameron Street.

Homaecrafts (Tas ) Pty. Ltd., 120 Charles St

TREN

Hiustreted above is the New Varislope {1}
Pre-Amplifier.

LEAK equipment is accepted as the highest standard
by professional engineers all over the world.

AUSTRALIAN NATIONAL DISTRIBUTORS:

Simon GrayPuly Ltd

28 ELIZABETH STREET, MELBOURNE C.1. Telephones: MF8211, MF8166
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Here's why ‘Wharfedale achieves

LOUDSPEAKER SUPREMACY

Because they are made by people, not machines.

L GO |

Because they are designed by G. A. Briggs,
whose unique personality and undeviating prin-
ciples guide every step of their manufacture.

Because their exclusive construction, with foam
suspension, requires painstaking accuracy and
unfaltering craftsmanship.

Because every one is carefully tested before it
leaves the factory. Each carries its own certified
report.

This is why you may at times find Wharfe-
dale Speakers hard to get.

Are they worth ordering and even waiting for? We know
of no single product in the entire catalog of high fidelity
components which so richly deserves a little patience.

For Demonstration, for FREE literature and for
FREE Cabinet Construction sheets contact. ..

MEdLBO'l,.IRNE:"Y W, 562 S Streot SYDNEY: PERTH:

Radio Parts Ply. Lid, pencer Street.| audio Engineers Pty. Ltd. (N.S.W. Distributors [ Atkins (W.A.) Ltd., 894 Hay Street
Homecrafty Pty. Ltd,, 290 Lonsdale Street. to th d 427-424 Kent Street. oo .
Warborton Franki {Msibourne)  Ltd.. U° , e ;w’e)l[)' fz'b4f4 en s;e-ep Leroya .lndusfrlss Pty. Ltd., 472 May Streer
155 Lonsdale Sirest. nited Radio Oistributors, 175 Phillip Street. | Electronic Industrles Imports Ltd.,
J. H, Macgrath & Co. Pty. Lid.. Modular Electronics, 579 Sydney Rd., Seaforth.{ 48 Raillway Parade.

208 LiHle Lonsdale Street Magnet Sound Industries, 387 George Street.

Willlam Willis and Co. Pty. Ltd., 428 Bourke TASMANIA:

Street. ADELAIDE: HOBART: Homecrafts (Tas.) Pty. Ltd,
BRISBANE: Gerard & Goodman Ltd., 192 Rundle Street.| 220 Elizabeth Street.

Chandlers Pty. Lid. Cnr. Albert and Char- Newton McLaren Ltd., |7 Leigh Street. LAUNCESTON: K, W. McCulloch

lotte Streets. S Wise Ltd., 196 Gilles Street (Distributor to the Trade In Tasmania),
Trackson Bros. Pty. Ltd., (57-159 Eflzabeth St. L|mberf Radio Co 16 Charles Street. 94 Cameron Street.

A. E. Harrold Pty. Ltd., 123-125 Charlotte St.| Sound & Television Engineers, 233 Rundie St.| Homecrafts (Tas.) Pty. Ltd., 120 Charles St

Place an order with your dealer NOW and exercise only a moderate
degree of patience. You will be rewarded by the cleanest, least
distorted, least colored and most natural sound source now available.

AUSTRALIAN NATIONAL DISTRIBUTORS:

SimonGrayPly Ltd

28 ELIZABETH STREET, MELBOURNE C.1. Telephones: MF8211, MF8166

Radio, Television & Hobbiss, June. 1958 Page One Hundred and One



Ot THE RECORD — NEWS & REVIEWS

One of the questions fired at me most consistently concerns the type of loudspeaker en-

closure | like best. The matter most commonly in mind is bass response, for after all that is

the prime reason why an enclosure is used at all. And there is no doubt that an answer is
expected in terms of domestic listening.

It's hard to answer such a question
in a few words, for there are so many
ifs and buts about it. A good many
of these were considered in some detail
in a couple of articles which appeared
ubout a year ago concerning enclosure
design.

[ don’t know of any reuson to change
my ideas based on the points made ut
that time.

You can’t talk about the best enclo-
sure, really: rather should you think of
the enclosure which will give vou the
kind of results you are looking for.

Even more important is to choose an
enclosure that suits your type of loud-
speaker.

The kind of bass T like best comes
from a large bass unit (15 inch variety)
with a very low resonance, (round about
25 cycles), mounted in a completely
enclosed box or “infinite™ butlle  of
generous proportions. The usual advice
as to size is 8-9 cubic teet und 1 would
endorse thut, even though the one I
use most isn’t quile as large.

SMOOTH AND CLEAN

With such a box, very sturdily made
and lagged internally, 1 think the bass
response is smoother and cleaner thun
with any ~other system suitable for
domestic use, Impedunce curves support
this.

It is true that the back radiation is
lost and the efficiency from this point
of view suffers by comparison with some
other types of enclosures,

But speakers of the type 1 have
mentioned are invariably sturdv  and
often quite efficient, and cun easily stand
some extra power to make up for this
loss. if indeed it should need making
up.

Nor is output power really a problem
with modern amplifiers.

In my opinion, the biggest source of
unbatance 1 have noticed in domestic
sound systems is too nuich bass. This
is particularly so with users of vented
enclosures and horn-loaded systems, or
combinations of each method.

;y John Moyle

—

Properly adjusted, they are equivalent
to using extra bass boost, for they
increase  the efficiency of a  speaker
system by an Indeterminate amount.

But unfortunately nearly all are fun-
damentally  afflicted with  peaks  and
resonances which create problems for

the user. i )
The horns are notorious efficiency
raisers, particularly if they are back

loaded types. Because they can produce
most impressive output down to their
cut-oftf point, their owners nearly always
seemn to develop a heavy bass complex
which 1 find oring, and often ruinous
to the overall result.

HIGHER RESONANCES

But, with speakers of higher reson-
ances, horns and vented enclosures are
often the best solution. In very low
resonance cones size rules them out, for
appropriate  dimensions reluted to the
resonance tfrequency would be enormous.

Even the closed box is pretty big,
but [ think that is a small price to
pay for a smooth response curve.

There is usually no trouble in obtain-
ing output down to very low frequencies
with such an arrangement. A suitable
box might lift the cone resonance by
only a few per cent, so thut response
should hold well as low as 30 cycles.

To approach this result from a higher
resonance speaker, some enclosure rein.
forcement is unavoidable, and that means
a coloured or peaky response.

The extra efficiency from horns isn’t
confined 1o the buss register. 1 have
always found that horn-loaded middle
and top speakers exhibit effective boost
in their appropriate range. due to the
increased efficiency.

It makes the matter of balance very
hard to  handle, because one's first

gor fée inest in Souna/
BRAMCO

HI-FI TRANSFORMERS

Distributed by

ATKINS

(W.A.)

Ld,,

894 Hay Street, Perth, W.A,
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reaction to such spectacular reproduc-
tion is to be understandably impressed.

But if you find yourself worried over
consistently high surface noise, valve
hiss and the like (with an amplifier above
reprouch, particularly in the matter of
super-sonic oscillation) you can strongly
suspect that you are over-doing the fire-
works.

Where multiple speakers are concern-
ed, I am highly suspicious of microphone
tests us a means of balancing up speak-
ers, The complications of arranging such
things in an ordinary listening room are
immense, and they have no vulue if
taken anywhere else.

The room is a vital and integral part
of any speaker system. The better the
system, the more important is the room.

The prime purpose of bass is not to
shake the floor at all costs, nor of highs
to drag every triangle out into space.

Only your cars can tell you when the
total effect is just right, and only after
long periods of careful listening on all
kinds of muterial. Even so. different
people like different balance, although
most eventually turn away from cx-
tremes at ecither end.

EARS MUST JUDGE

Up to the loudspeaker stage, instru-
ments are fine. After that your ears
must be the final judge, but you must
draw upon your commonsense, listen-
ing experience and musical feeling as
well.

My preference is for the smoothest
bass response at the expense of efficiency
it you like, and a top range which is
dispersed rather than concentrated.

That’'s one reason [ like multiple
speakers, because with a varied sound
source one has much more Hexibility in
this matter.

It’'s not casy or desirable to control
the bass speaker, but it’s not hard to
balance the others.

Balance is perhaps the most important
point of all, in my opinion,

; And -after all, that’s what 1 was asked
or.

Long Long Players

A highly interesting news item this
month concerns long playing records at
16 2/3 rpm.

Vox have released some in US.A,
with approximately an hour’s playing
time on each side.

I have been watching for such an
announceinent for some tune, for it has
been obvious that all recording com-
panies have been working on e¢xtended
playing time. with highly concentrated
groove spacing. Vox in particular have
exploited very long playing 33 rpm
records, but they are not the only
interested party,

It was only a matter of time before
someone went a step further and dropped
jnto low gear.
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Reports, as might be expected, com-
ment that the quality isn't top grade,
particuiarty in  the high regiters. A
finer groove would be required to avoid
appreciable loss of highs.

But when stereo pick-ups arrive, and
they can't be far away, their finer pomnis
might be used to advantage.

These pick-ups should have no trouble
in tracking fine groove 16 rpin recourds,
aiid my bet is that eventually these will
be made.

if there is one thing more attractive
than a hour’s music on a single disc
it is two hours. Using a fine groove
atmost four hours might be possible.

We might then have all Beethoven’s
symphonies on a couple of discs, with
enough room left for u few Overtures
as well.

I'hat would be something that stereo
couldn’t match at least within present
horizons. It could be an attractive mon-
aural answer, and even at a considerably
higher price would have many talking

points,
_ Smaller discs, of course. would be
just as feasible. American Columbia

have made them for some time, to be
ptayed, of all places, in motor cars.
As I've remarked before, I have some
of them, but no fine points to play them
with.

RECORDS OF
THE MONTH

WAGNER — Overtures 1o
Meistersinger and Tannhauser; Tris-
tan and lsolde, Prelude and Liebes-
tod. Played by the Berlin Philhar-
inonic Orchestra ¢onducted by Her-
bert von  Kurajan. Columbia
3300CX  1496.

Very good indeed—hard to fault m
any way Both Overtures are among
those most frequently played, but here
they are far from being routine exer-
cises.

Tannhauser, particularly, isn’t easy to
make sound so interesting.

The Meistersingers I liked better, per-
haps because there is more in it to bite
cn. The Philharmonia plays that iniri-

section with
exceptional

cate and exhilarating final
complete  assurance  and
Clanmdy.

With the volunmie turied well up the
sound is rich and thrifling, just as it
was mtended 1o be.

But it was the Tristan side | found
the best. I doa’t think the word magical
is too ftulscme for this sensitive und
lovely string playing, for it is on the
strings that the main responsibility les
i buildinng both the emoticnal and sonic
fine.

Maybe Karajan is restrained, parti-
cularly in the l.iebestod. I prefer it that
way, for there 1s also a more subtle
and mystical atmosphere in this closing
scene which is often missed, an emer-
gent quality which Furtwangler, particu-
larly, was so good at building up.

You will admire, too, the way in
which Karajan has judged his dynamics,
how unfaltering is the way in which he
moulds that wall of sound.

It’s a pity the surface noise 1s not
lower. My copy had an attack of
crackles which I had hoped had dis
appeared from modern discs.

* * *

TCHAIKOWSKY - Excerpts
from the Sleeping Beauty. Played
by the London Symphony Orchest-
ra conducted by Pierre Monteux.
RCA Li6103.

This is one of RCA’s most musical
releases of recent months., All the best
kiiown selections from the bullet are
here.

I don’t know whether the English
origin of the tape huas anything to do
with it, but the sound has much more
reverberation than the average RCA
made in U.S.A.

By any standards it is quite apprecy
able, but 1 thought it gave a most at-
tructive, airy quality, not unlike many
English Deccas.

The recording is rather oo reniote
for showcase gquality but the frequency
range is quite good and the orchestra
has a pleasant, cohesive sound. _

The conductor has dealt gently with
the music, but on the whole the LSO
has played extremely well for him.

1 liked the record best when reproduc

g

KLEMPERER OUTSTANDING IN BRAHMS

BRAHMS -—— Symphony No.1 in

C miuor. Played by the Philbar-

moniz Orchestra ¢onducted by Otto

Klemperer. Columbia 330CX 1504.

The list of Brahms Firsts is quite
formidable. There are too many for me
to undertake @ comparison. for I'd need
a whole evening to hear them, and 1
doubt whether there would be much
point in it.

Whatever your reactions might be to
this record. it is without doubt one of
the best there are.

On a profit and loss basis it could
easily top the Hhist, but I'd need more
than a couple of hearings to say why.

That's the kind of record it is. {ts
quality and worth are evident from the
first bar.

It has the same musicianship and lofty
approach which marked Kilemperer's fine
Beethoven symphonies recently released.

He has concentrated on the stature
of the work, and built it into great pro-
portions at the expense of everythiug

Radio. & Hobbies, June, 1958

Television

else. Often | feel he becomes ponderous,
and frequently 1 could wish for a
smoother and less potent treatment of
well known puassages

But his meaningful and purposeful
progression is so consistent, so reason-
able, and so lofty that he has little
difficulty in impressing vou with his
point of view.

And after all, 1 have often sighed
over performances because they failed
in just those things which Klemperer
has dome so magnificently.

Yes, it would be foolish to consider
any other version until you have re-
jected this one.

The sound is good, but not the Phil-
harmounia’s very best; rather dry in
quality. The violins sound a little op-
pressive in loud passages, but its very
hard to handle the heavily charged tex-
tire of this music. In the huge finale
to the last movement, the recording
stands up very well.

One of the month’s outstanding discs.

"TESTER
BOY"

Complete ‘with
leather Case,
Test leads
and Batteries

specifications:
Clear scale 3in x 2in,

Overall dimensions in  carrying
case, 44 X 6%in x 24in,
1,000 o.p.v. highly damped move-
mnent.
Volts: AC & DC.

6 ranges to 5,000 v.
Resislance: 3 runges to 1 megohm

Current: 3 runges to S00 ma.
Output: 2 ranges —20 to + 356
db

Price £7/10/-

Post — N.S.W. 2/3, Q'ld., Vic., Tas. 3/8;
8.A., W.A, NT., §/-

MAIL ORDERS

RADIO HOUSE |

PTY. LTD.
296 Pitt St., Sydney

L

Aiso available at:
6 Royal Arcade and
760 George St., Sydney
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Goodmans

e 3 l 5 ®
reproducer

COMPLETE MULTI-UNIT HI-FI SPEAKER SYSTEM

No compromises whatsoever have been adopted in the
design of ihe Goodmans ‘315" Euch component is
the result of exhaustive development aimed at
producing an integruted system which provides the
utmost accuracy of high-fidelity scund reproduction.
he "315 contuins three speaker units: 127 direct rudi-
alor type buss unit which operates from 30 ¢/s (o
730 ¢/s; pressure-type mid-runge unit operaling from
730 ¢/s 10 5 Ke/s; pressure-lype treble unit operating
from § Ke/s 1o 16 Ke/s. The mid-range and treble
units are provided with variable constant impedance
atlenualors.  externally  operated.  Network X0
730/35000.

When using the Audium 60 as the bass wvnit, the
reproducer is knowa as the ‘315, when using the
Audium 70, the *320%; and when using the Audium
B} the 325

The enclosure is internally divided
into two parts! the upper portion
containing the treble und mid-
rarge  Hnily  and their atieniu-
tors: the lower portion containing
the  buasy  unit loaded by un
Acoustical  Resistunce Unit  in
the redar wall of the clhiamber.

=

i AUDIUM 60
; MIDAX MID-RANGE
AUDIUM 60 AUDIUM 70 AUDIUM 80
Flux Density . 14,000 GAUSS 17,500 GAUSS (4,500 GAUSS PRESSURE-DRIVEN HORN UNIT
Bass Reionanca 35 c.pus. 35 c.p.. 35 c.pus. F R 400 c.os. to 8 Kefs
Power Handling Capacnfy 15 watts 20 watts 25 watts .requency ange .. c-ps o\ C/
Impedance at 400 c.p.s. 15 ohms 15 ohms 15 chms impedance < 15 ohms at 400 c.pis

Systern Power Handling Capacity 25 watts

Crossover Frequency ... . 750 cpus
and 5000 c.p.c

TREBAX HIGH FREQUENCY
PRESSURE UNIT T T T T e I

1
{ BRITISH MERCHANDISING PIY. LTD. |
| Box 3450. G.P.U.. SYDNEY i
Frequency Range ..o 2,500 c.p.s. to 16,000 c¢.p.s. | Please sead « copy of GOODMANS :
Impedance ...cmimoersr 15 ohms at 10 Ke/s | “Hizti Fidelity lLoudspealier Manual™ to: |

System Power Handling Capac|+y .............................. .25 watts |
Crossover Frequency ... e 5 Ke/s | NUmIe oo :
Australian Agcnf { Address SRS |
BRITISH MERCHANDISING PTY. LTD.! ey 1/&/&{
Box 3456, G.P.O., SYDNEY LS e
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ed at fair volume and with an extra
gotch of bass boost.

Groove echo cun be heard. something
which RCA should watch more cure-
fully, but it could have passed with a
mild caution had it not been for a bad
example after the final chord ou side 2.

The surface is satisfactory although
not above reproach. A very safe re-
commendation.

* * *

WAGNER—Overtures to Tanu-
hanser and the Flying Dutchnian;
SIBELIUS — Vialse Triste and
Figlundia. Played by the Florence
May-Festival Orchestra counducted
by Vittorio Gui. World Records

T2,

The interest value of these items is
pretty much on a par, so that they go
well enough together. As a mualter of
fact it is unlikely that they will be
found similarly grouped elsewhere.

The recording has a somewhat muff-
led quality about it, partly due to a
high reverberation content and partly
to microphone placement.

It sounds very much as though tuken
fromn a concert pertormance with most
of the qualities of the hall acoustics.

I thought it sounded best when played
back with the original Decca curve
which, by its lesser suppression of high-
er frequencies gave a more acceptable
balance. :

Played this way it is good average
quality although not as good as that of
the Philharmonia which provides several
opportunities for comparison.

There s a disagreement, too, wilh
Karajun in the Tannhauser; The Flor-
ence orchestra, or the recording engin-
eers, favour a pitch which is raised by
a full semi-tone.

Of the iterus, [ thought Filandia the
most successful.

The surface is 2ood.

* * *
TCHAIKOWSKY —Secrenade for

Strings Opus 48; ELGAR-—Intro-

duction and Allegro for Strings;

SAMUEL BARBER-—Adagio for

Strings. Played by the Strings of

the Boston Symphony Orchestra

couducted by Charles Munch. RCA

L16112.

The Adagio is very good—a lovely
little work and quite a surprise if you
think that all American music is made
of wild noises and sirange harmonies.

The Eigar is the least successful.
Somehow 1 feel that he is on the wrong
side of the Atlantic — | don’t think 1
have ever heard his music played with
understanding by any but an English
orchestru. And because he was so
English, and Edwardian English at that,
it's not surprising.

The machine-like precision of the
Boston strings just isn't Hexible enough,
either, to cope with the considerable
light and shade which makes the music.

Nor is there enough reverberation in
the hull to remove a hard-driven atmos-
phere,

This type of sound isn’'t so merciless
to the Tchaikowsky, but there are long
passages where its forward and unvary-
ing presence  becomes  monotonous.
Siring quality has to be well-nigh perfect
o stand such close proximity.

There 1s a trace of hum in the
~ recording and the surface noise, although
not really low, is mostly lost in the
high cutting amplitnde.
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The Adagio has a lower recording RAVEL.—Gaspard de la Nuit;

level than the remainder. PROKOFILEFF.—Visions Fugitives,
Plays best with some buss reinforce- Played by Andre Tchaikowsky, pian-
ment. ist. RCA L16096.
* * * SCHUBERT.—Wanderer Fautasy,
B Qe h A
GRIEG—Lyric Suite Opus 54 Tyt
" and 3, Played by Gary Graffman,
Norwegian Dances Opus 35; Wed- ianist. RCA L16102
ding Day Opus 65 No. 6; Holb pramist. ®% '
g Day Opus . 6; Holberg )
Suite Opus 40. Played by the Both pianists are apparently record-

Bamberg Symphony Orchestra coun- ing here for the first time, and their
ducted by Edonard vau Remoortel. brilliant displuy augurs well for future
Vox APL-9840. Sug‘gcss.. _ o 7

Grieg's charm is something unique in . lchulk'o‘w§y 15 a pianist of very rare
music. Rarely did he reach moments (dlcn[,‘__ lc|chmcully. he appears to be
of great stature or profundity. faultiess. He plays not merely with dex-

) ; . terity und speed; but with perfectly pro-
idc(;i): }ll:: ?;l;z;yhﬁggu}hf)rSlm\pilnclS;r:sftir?}rs portioned timing and great seasitivity.
despite the fact that his most frequently
repeated devices are of the simplest
nature, such as a run down the scale
against a melodic and-or harmonic pat-
tern.

As the lubel reveals, this 1s a mighty
lot of Grieg on one disc, including two
of his best Suites (both long fuvourites
of mine) which alone would be worth
the money.

I could be rather critical and suggest Types GS210.
that in the Air of the Holberg the | # : » High Imped-
orchestra is over elaborate, or that in the : 5 anee
Rigaudon both cello und violin have . O
shortcomings. e £9 19 -

Occasionally the orchestra betrays the S GSU/L Luw
fact that it isp't quite top class, but L upedance
mostly the strings do their part smoothly . '
and Hexibly, with that peculiar sense £15’3’3
of romantic grace which Grieg requires. .

The recording chamber has more : Both models
reverberation than average, but I think - ““z?t ;»:::‘chun.

this has turned out as an asset. .
The surface is very quiet. A faint NEWTON MCLAREN

trace of echo can be heard due to close : 17 LEIGH ST. ADELAIDE

grooving. Mostly it will be missed, but eading wholesalers)

in the Dances there is one bad cxample (and e 1”9 e “'5) —

B 0 Y C E DISC RECORDING
EQUIPMENT
HI-FI CUTTING HEADS, HOT STYLI, AMPLIFIERS
Labels Stroboscopes, Turntables, Blanks and All Accessories for the
Recordist Write for Catalogue of Prices.
BOX 5041Y, G.P.0., MELBOURNE

VIC., ROYCE RECORDING SUPPLIES, 291 EXHIBITION ST, MELB.
FB2592. S A. SCOTT SALES. 99 CURRIE ST.. ADELAIDE, LA[201. ML4919.

TAPE  DISC+

% 7in 45 LP (Unjer 7 min% 25/-
RECORDS FROM 10in 78 STD {Under 7 min) 35/-

i2in 78 STD (Under 9 min) 40/-

YOUR TAPES 10in 33 1/3 LP (Under 30 min} 55/-
12in 33 1/3 LP (Under 40 min) 65/-

J. STANLEY JOHNSTON Pty. Ltd., 437 George St.,
Sydney.

Country and Interstate mail tape, instructions, cheque, P/N, ete,, plus 2/6 postage to
SONIC LARORATORIES AUSTRALIA
Specialists in Studio and Outside Custom Recording
FU3227 Box 2325 G P. O,. Sydney FM3545
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FREE

40 PAGE
PRICE BOOK
ON HIGH-
FIDELITY
EQUIPMENT

B’HORENS RECORD PLAYING EQUIPMENT
AT NEW REDUCED PRICES!

AVAILABLE IN THREE MODELS
Model CB33N

Manual Player with Automatic
stop (as illus.) ~  £33/15/-

Model CBAB83N

Automatic Player with manual

control ... ... ... ... £44/17/6 A.II' above units use the Thorens Pre-
cision E53 motor and turntable

assembly and are fitted with the

Model CD43N NEW GE. VR11 Varickie reluctance

Pick Up Cartridge. The GE VRI11

Call or Write (enclosing

stamp) for the valuable

NEW  enlarged book
NOW!

Fully automatic changer with Pause cartridge is  available separately
Control and facilities for manual opera- priced at £8/14/6.
tion .. ... ... ... ...  E59/10/-

e Also Available

Thorens Model TD124. Transcription Turntable 4-speed
with inbuilt levelling device and Stroboscope, clutch action,

instant start—absolutelv the most silent motor in operation
available today. Price £73/15/-.

VISIT OUR E.

A E ' Y. 422-424
SHOWRCOMS udio ineers LTD. SNl

ALAAALAN Lot
WP T OIS

““Sound is our

business”’ SYDNEY
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He can play, too, with considerable
power but this record shows him best
W moments of  exquisite and  erystal
clarity,

Added to this considerable compe-
tence is notable musicianship.  He has
the abilly to project beyond the key-
board with a youthful vitality and a
fine sense of co-ordination.

Ot the two discs, he has the better
piano tone, recorded at modest quarters
and with a slight tendency to break ou
an occasional peak. The bottom end
sounds u little tubby.

Graffman [ judge to be a somewhat
different type of pianist, a virtuoso in
the modern American manner in which
steel fingers, lightning attack, und high
f)_owcr have become almost a way of
ife.

[n this disc he reminded me in many
ways of Katchen, although I doubt whe-
ther even Katchen would have attacked
the Schubert with such vicioug force.

An excuse on the jacket says that Schu-
bert wrote it for brilliance of effect on
the uudience in a concert hall, rather
than for affectivnate communication
among friends.

That may be so, but it shouldn’t be
hammered.

For this reason, if no other. |
his ProkoticHt best.

Some of this impression might be
blamed on the recording, which produces
a hard piano.  Bur 1 think Graffman
must shure ity the tone flattens out coms-
pletely under his full assault.

I'm sure that further recordings are
likely to reveal a good deal more of
both men; both are worth watching.
Neither disc has a completely quigt sur-
face iu the softer passages.

liked

OFFENBACH.—La Vle Pari-
sieane, Star cast, Grand Orchestra,
und Rene Alix Choir conducted by
Marcet Cariven. Philips P77107L.

1 note thut this record was a Grand
Prix du Disque winner, probably in the
flight opera section, and 1 don’t begrudge
10 sUgeess,

From a recording viewpoint it is out-
standung.

1t s, of course a humorous and
thoroughly disreputable opera, appropti-
ately wnetul if not considered worthy
of inclusion in standard works on opera
such as the fumous Kobbe.

It is also an only recording, as far
as | know, although Coronet have a fine
Gaitie Parisienne ballet disc In which
some of this music appears.

Most of the tunes wilt be familiar to

you.

As for its quality, listen to the vivid
presence of all vocal parts, including the
chorus.

So clear is their enunciation that they
are literally word perfect, that s,
assuming your French is fast enough to
tollow the high speed.

And_ because the surface is so quiet,
the voices almost hang on the air.

The well balanced and suitably placed
orchestra has a genuine hi-fi sound 10 it,
its presence being located skitfully by
the use of reverberation.

As to the voices, 1 always imagine
that French singers have & sharpness not
- always kind to my ear. For better or for
worse, the microphone hasn’t removed it,
Hobbiss, 1958

Radia, Telsvizion & June,

and 1 found their impact lessened by
dumpening them a little

But 1 certainly  couldnt  complain
about the enthusiasm of the cust, or the
dettness with which they handled the fast
work of the text.

Pll add my five stars to its honours.
It’s a beauty.

TCHAIKOVSKY-—Waltz of the

Flowers from Nutcracker Suite;
PONCHIELL]L — Dance of the
Hours, Played by the Royal Phil-

harmonic Orchestrn  couducted by
Sir Thomas Beecham, Coronet KGC
109.

FERDE GROFE—Sunrise; On
The Trail from Grand Canyon
Suite. Played by Andre Kostelanetz
and Orchestra. Coronet KGC [11.

TCHAIKOVSKY — Over ture

1812, Played by the Philadelphia
Orchestra  conducted by FEugene
Ormnandy, Coronet KGC 110,

ROSSINI-——William Tell Overture,
Played by the Philadelphia Orchestra
conducted by Eugene Ormandy.
Coronet KGC 112,

KABALEVSKY — The Come-
dians; KHATCHATURIAN @ —
Gayneh Ballet Snite, Played by the
Philadelphia Orchiestry conducted by
Eugene Ormandy. Coronet KG3
113.

BRUCH—Adugio from Concerto
No. 1; LALO—Roundo from Sym-
phonie Espagnole. Played by lIsaac
Stern and the Philadelphia Orclies-
tra conducted by Eugene Ormandy.
Coronet KGC 114.

HUMPERDINK-—Excerpts from
Hunsel and Gretel,  Soloists and
Chorus and Orchestra of New York
Metropolitan  Opera conducted by
Max Rudolph. Coronet KGC 115,

BACH—Toccata in D minor
played on the organ of St.. Jacobi
Kirche, Hamburg (1516). Toccuala
and Fugue in U minor, played on
the organ of the Festival Hall, Lon-
don (1954) by E. Power Biggs.
Coronet KGC 116.

A month or two augo | reviewed some
new Coronet dises similur in size to the
standard 45s, but recorded at 33 r.p.m..
and containing "Gems from the Clas-
sics”—actually dubbings from sections of
already successful Coronet records.

My main point of criticism at the time
was that the sound had suffered in the
transfer process, and couldn’t compare
with that of the original.

No such criticism can be levelled at
this second batch, for the picture is com-
pletely different.

They are now made directly from the
original tapes, and a comparison in
s¢ cral instances with the full-sized discs
showed very little difference.

The sound is now yuite comparable
with the best to be found on competi-
tive 435, and in some cases it is even
belter.

ln all cases the cutting amplitude is
very high—decidedly higher than in the
origina]l masters,  This may bave been
done to improve the signal to surfuce
noise ratio, which it does, although 1
don’t think the recording engineers have
feft themselves much to spare. This will
worry only the super critical, as will
a slight falling off in quality at the end
of a long side,

in price!

HIGH

in quality!

AEGIS COILS
& L.LF. TRANSFORMERS

Aegis MIGHTY MIDGETS teature Li. muiu
strand wire windings lor greater Q-facwors. Bright
NEW-LOOK pure aluminium shield cans wirk

eyebolts to match,

coits18/. ea, 1.Fs25/- ea.

Specity AEGIS COILS and 1.F.’s at your
dealers,

AEGIS MFG. (0. PTY, LID.

208 Lt. Lonsdale St.. Melb. FR3731.

MICROPHONES & ACCESSORIES

Type RFC5S
£15/10/8

(High
impedance)

Type RFCS/L.

£21/12/-

(Low
impedance
200 ohms).
Technical

pamphie(s will
he mailed on
request,
Other lypee
also available
from

NICHOLSONS LTD.

BARRACK ST., PERTH,
{and leading wholesaters)

ALWAYS RELY ON R.D.S.

Wae can supply all Radio and Elec

trical Components and are agents
for the famous Hoipoint Radio

Stockists of Television
Parts, Picture Tubes and

Turrets.

Sets. Distributors of Test Equip
meni  Yaive and Circuit Testers, Multimeters,
atc. A Complete Mail Order Service for

the Countryman. Call, write or phone to-

The Independent Wholesaler:
RADIO DESPATCH SERVICE

Radio and Electrical Distributors,
GROUND FLOOR, WEMBLEY HOUSE
841 GEORGE STREET, SYDNEY
Phone MA{876. Open Saturday Morning.
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What are they If you are a man who wants, expects
the best, then “grey matter” and
“know-how” should be worth a lot.
worth to you ? We call “grey matter” that little extra
brainpower which enables a company to
produce a better product than its
competitors.
We call “know how” the ability to follow
through and back it up with experience
in every direction.
We have proved our “grey matter” and
“know how” by surging forward with new
developments and continually improving our
products, thereby producing the world’s
finest television aerial and leading the
world in sales. '
Take this year, 1958, with these results from
our “grey matter” and “know-how.”

SNAPFAST ASSEMBLY
NEW VIBRATION DAMPER
NEW WEATHER-RESISTING INSULATORS

AN TIF E RE NCE Small wonder, with our design experiehce

(AUST.) PTY. LTD. and research facilities that we can produce

(inc. Canberra) such a range—a range that is proving
VICTORIA: again and again that Antiference is the
360 Smith St., Collingwood. 'Phaone: JA 1303 top-quality, top-performing 'Television

NEW SOUTH WALES:

J Aerial.
131 Regent St Sydney. MX 1104, MX-1197

- AF/40/FPC
"THE WORLD'S AND AUSTRALIA'S LARGEST TELEVISION AERIAL MANUFAC.TURER
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Bit on the whole Coronet can be as-
gured they will nor anvite unlavonrable
cormnparisons i they heep up this stai-
durd,

Quality Is too even for me to pick and
choose. 1 was very interested in the
organ record for its recording of the
Festival Hall organ.

But | liked them all.

* * *

VERDI—Willow Song and Ave
Maria from Otello. Sung by Vicforia
de los Augeles with the orchestra
of the Rome Opera House conduct-
ed by Guiseppe Morelli., H.M.V.
TERO 5084,

Well-nigh perfect singing by one of
today’s finest sopranos. Her voice is a
little robust for the music, but not for
the par(; in any case her artistry is equal
to it all,

[ think these two arias are among the
most beautiful for soprano in all operas.

* * *

Sounds and Music of the R.C.A.
Electrynic Synthesiser. R.C.A. Lx-
perimental Record L16101,

When | was in U.S:A. two years ago, |
visited the Princeton Laboratories of
R.C.A.  There, among othier things, 1
saw the Elecrronic Music Synthesiser
which Dr Harry Olsen and his colleagues
had developed to imitale various instru-
ments, and to creale new sounds. in the
course of experiments into the nature of
sounds.

When [ left, they gave me a record,
of which this is a copy, containing an
illustrated lecture of sound analysis, and
some examples of how a number of
sounds. including that of a complete juzz
band, had been made up by the synthe-
SISEr,

In ofder to understand the significance
of this disc. it is important to remem-
ber that the sounds it contaius were buikt
up clectronically by adjusting the har-
monic content, changing the attack and
decay time, and otherwise modifying a
waveform until it resembled that of the
instrument it was designed to imitate.

The changes in pitch and loudness
were similarly made, so that the artifici-
ally created instrument appeated as
though played in the normal way,

The process is quite different from that
used in the Hammond organ, for instance,
for here there is a standard keyboard
and tone-controlling stops for a player
to use.

No one ever heard the sounds of the
synthesiser until they were played back
from recording tapes. They were not
made by manipulating keyboards, but by
setting oscillators, filters, resonators and
wave-shapers.

Nor has the process anything to do
with electronic music ags we know it, or
musique concrele.

The fatter employs all the gimmicks
of a tape recorder operator in playing
backwards previous recorded sounds,
altering their pitch and so on, not for-
gelting multiple heads and echo effects.

The synthesiser starts from the very
beginning and buifds up the sound qual-
ity entirely by the setting of elecironic
circuits,

The lecture - demonstration, among
other things, shows exactly how it is
done, how the instruments of the orch-
esira are imitated, one by one. and finally
played fogetber to produce u full band,
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Naturally, there is 1 mechanical char-

aller (o (he sounds because it waouald
huve been foo laboiions (v have buili-in
the subtle wuches which  onty  human

hunds can produce.

But you will marvel at what has been
achieved if you have any appreciation at
all of the difficulties which lay behind it.

The dis¢ was not produced for enter-
tainment, but for interest and instruc-
tion, and records the results of experi-
ments muade as early as 1933, 1t is pos-
sible that results are even belter today,
and 1 hope that the attempt fo imitate the
buman voice, hov. ever miracnlous, is now
more convincing.

1 found this record perhaps the most
imteresting and important of any 1 maa-
aged to collect in my travels, and high-
lv commend R.C.A. for releasing it
here. 1 did not even realise it had bee
cleared for sale. :

* * *

BEETHOVEN.—Concerto for
Piano and Orchestra No. 4 in G
major Opus 58. Played by Wilhelm
Kempft and the Beelin Philhar-
monie  Orchestra, conducted by
Paul van Kempen. DGG LPE
17084.

This record has the sound of a few
years back, not that it’s bad or unpleas-
ant, but there js a rather dull atmospherse
about it, and the inner parts aren’t as
clean or distinct as they would have
been today.

The bass is heavy as compared with
the upper registers and can do with some
taming for better balance.

The piano tone is quite zood although
ity weight aguinst the orchesira 1s some-
what vuriabie.

In the last movement, for instange, it
is just right. In the first movement there
are times when it is almost inaudible.

To a certain extent this is Kemftf’s
fault, for he displuys a marked ten-
dency to vary his pace and dynamics in
a manner which it is often hard to fol-
low.

As a result, 1 had the feeling that
the work doesn’t really -get going.

The cadenzas 1 have not heard before,
and frankty { didn’t think much of them.
Bat then yon mught be tired of those
written by Beethoven and weicome some-
thing new. As there is no mention of
their origin on the jacket, | presume
Kempft exercised his pianist's privilege
and write them himself.

Although 1 can’t award a top place,
there are many nice points to this disc.
Not the least is that it's complete on a
10-incher.

And the surface is extremely quiet.

* * *

BRAHMS,—Sextet No. | in B
flat major Opus 18. Played by Isaac
Stern, Alexander Schneider violins);
Milion Katims, Milton Thomas
(violas); Pable Casals, Madeleine
Foley (cellos). Coronet K1.C643.

Most. composers wrote some works
for unusual combinations of instruments
—some of them up to nine or ten. Quite
often they were imtended for use by a
certain group ol the composer's friends,
or one which had gained fame.

Many such compositions are rarely
played, very largely because it is gen-
erally difficult to collect enough per-
formers of high standard and congenial
tastes. and then almost never for public
performance.

The sextet shotld be easier than most.

THE BEST COMBINATION

in the Chain of

Custom Built High
Fidelity Home Music
System Equipment

ORPHEUS

TRANSCRIPTION
TURNTABLE

M.B.H. Harris)

WIDE RANGE PICKUP

The heart of any
music system

ORPHEUS
12" TURNTABLE
£29/10/-

M.B.H. (HARRIS)

i2" PICKUP
with LP Sapphire Head

£14/15/6

78 Std. Sapphire Head
£8/13/6

Spare Sapphire Stylii

78 Std. and LP 37/6
Tube of 5

Diamond Stylii for LP or 78
Heads, £10/-/-
M.B.H. 14" & 16" ARMS
ALSO AVAILABLE

Wreite for specitications on these
two fine Ausiralian made products

The House of Quality Products

WILLIAM WILLIS

& CO. PTY. LTD.

428 Bourke St.
Melbourne Ct1
Phone MU2426

Fags Cne Hundied ari Nina




€N\ T, Uits Tonest
| J%gé Fidelity

For more than quarter of a century Rola has been a leader in the field

of Reproduced Sound. Painstaking research, coupled with skilled

engineering design, has made Rola loudspeakers first choice with all
who seek the best in sound reproduction.

From the fabulous Hi-Fi 12UX — undoubtedly the world’s fines¢

loudspeaker — to the 12-0X, the new 12MX and the single cone 12-0

De-luxe, the Rola range provides the complete answer to the problem

of selecting the londspeaker which will do full justice to your other
Hi-Fi equipment.

Ask the experts. They will tell you

that, model for comparable model,

the Rola range of Hi-Fi loudspeakers

will outperform any with which they

are compared,

ROLA COMPANY e

(AUST.)
THE BOULEVARD, RICHMOND, E.1, VICTORIA.

PTY. LTD.

TELEPHONE JB 3921
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for it is virtually the extension of a
siring quartet into a small orchestra.

The giatherings of musiciuns at Prades,
the home of Casals, present an ideal
opportunity to play such music and it
was during one of these recent occasions
that this record was made.

It is therefore interesting for two
main reasons—the unusual one of per-
formance at all. and the high standard
of the plavers.

In common with many others, 1 have
never heard the music before. which
mukes  worthwhile  comment  difficult.
Bruhms could be pretiy heavy going in
such matters. and 1 often think he wus
occupied as much with his experiments
as with his music.

What | think doesn’t matter much, as
anyone who buys this disc will do so
for his special interest. and 1 don’t imag-
ine he will be disappointed.

Some of the Prades records haven’t
been top class but [ have no particular
reservations about this one. Fngineers
have done a worthy job of bhalancing
it all up, and the instrumental playing
as might be expected is very good in-
deed.

The surfuce is inaudible.

* * *

HI-FT A LA ESPANOLA:
FAITH—Brazilian  Sleigh  Bells.
LECUONA — Andalucia, Mala-

guena; GRANADOS — Goyescas:
Intermezzo; BENJAMIN—Jamai-
can Rbnmba; FERNANDEZ —
Batique; REXIDOR — Amparito
Roca; FALLA—Fire Dance; TUR-
INA—Bullfighter’s Prayer: GUARI-
ERI—Brazilian Daunce. Played by
the Eastman-Rochester Poups Or-
chestra  conducted by Frederick
Fennel. Mercury MG50144.

A good deal of Espanola on a single
disc. and all of it good. This isn't shat-
teringly high-fi. but the balance is very
satisfying for all that, It has considerable
variety, too, which is one of its attrac-
tions. It mixes the well-known with the
unexpected and the vnusual, and all of
it most competently played.

* * *

CHOPIN — Les Sylphides;
TCHAIKOWSKY —Sleeping Beauty
Excerpts. Played by the Philadel-
phia Orchestra conducted by Eugene
Ormandy. Coronet KLC641.

The “Sleeping Beauty” I would pick
as a more modern recording than “Syl-
phides” —it could be by a couple of
years.

It is very good, indeed — very clean,
almost crystalline in its quality, but it
hasn't the brilliant background of “Sleep-
ing Beauty” or the opportunity of scin-
tiliation. .

There is far more-body and presence
in the Tchaikowsky, which 1, would al-
most rate in the same class as the “Swan
Lake” mentioned last month — almost,
but not quite. It could have been made
about the same time, bhut Jet me split
hairs and say that the balance isn’t quite
as good.

One point annoyed me — the break
between the various sections on both
sides is far too long. When listening to
music so homogenous in quality, there is
no need for more than the smallest
pause. | doubt whether many people
will need to use the identifying bands
which cause the delay, but 1 know that
many will carse their presence.

Definitely one for evervbody's list.
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Do you want

QUALITY ?

if so youn must use

IRONCORE

POWER TRANSFORMERS

and

CHOKES

Available from Dealers
throughout Australia

IRONCORE TRANSFORMERS PTY. LTD.

HIGSON LANE, MELBOURNE, C.1.
TEL. MF4771

L.B. PRODUCTS NEW MINIATURE //'* “
half track TAPE HEADS types na & Elul4\\

Universal high impedance tape heads for replacements
in commercial recorders, wide tape recorders, etc., main features are:——
Deep-drawn one- plece mu-metal case for manmum magnetic shielding.
Miniature size, .77 wide, 375" high, .75 deep.

Gap flush with curved front of case. permits recording on any width tape.
High impedance astatic windings, 9mV output ai 7%in per sec.
Wide range response, 0002”7 gap. :
NOTI:-—[ypes H4 and EH4 are NOT suilable as replacements for othe:
L.B. Products tape heads, the full range of which remains unchanged.
RETAIL PRICE LIST.
Ultron 15, IST, 15L (Record-play high impedance, extreme range
O0017” gap) .. .. .. .. .. o i e e L k913

Ultron 15H, 1SHT. 15HL (Medium impedance, extreme range
00017 gap) . £9 13
Ultron 158, 15ST, 15SL (H)gh eﬂimency record 00025‘ gap) £9 13

EU, EUT, EUL (High efficiency erase) .. .. .. e ee ae £S5 7
H4 (Record play) and EH4 (Erase) Mlmatures .. £5 2
Note:—“T" denotes upper half track. “L” lower half track all others ful
track. (Except H4 and EH4. which are half track.)
Send 4/- postal note for booklet “MAGNETIC: TAPE HEADS” containing
full details I..B Products tape heads, hi-fi circuits, etc. A free copy with
every head.
Available from:—Homecrafts Ltd., 290 Lonsdale St., IELBOURNE.

A. G. Healing Ltd., 58 Flinders St. ADELAIDE.

A. E. Harrold Ltd., 123-125 Charlotte St., BRISBANE,

Manufactured solely by:—

L. B. PRODUCTS

935 McDonald St., MORDIALLOC, S.12, VICTORIA. XY1596.

6

6

6

HE2., HE2T (Record-play, commercjal quality .0002” gap) .. .. £6 3 8
.. 9

ii
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SHORT-WAVE NOTES BY ART CUSHEN

TAIWAN ADDS ADDITIONAL FREQUENCIES

Broadcasts from Taiwan are now carried on additional frequencies in
the Home Service, and news has been received on the extension of the
Overseas broadcasts.

TI—IE broadcasts from the Voice of Free China
radiated from Taipeh in Taiwan are fea-
tured this month with information on the local
programs which aré frequently heard here. The
overseas service from Taiwan has been reported
in the transmission at 8.05 p.m. when they com-
mence the broadcast in English. This program
is carried on 7235, 95731, ‘118135 and 15345 Kc.
The frequency of 7130 Kec was recently replaced
by the 7235 Kc channel.

Apprecjation for the many reports received
from listeners in the South Puacific was recently
shown by Talwan who plan to also beam the
program at 8.05 pm. to this area as well as
Japan and Korea, when suitable frequencies are
found, This information was contained in a
letter from .George Liu, editor of Voice of Free
China, Appreciation for an interesting and accur-
gte report was expressed in a verification lefter.
As the station fs trying constantly to improve
the program, any suggestions from listeners are
appreciated.

The Broadcasting Carporation of China, which

raidates programs from Taiwan, is at present
broadecasiing its Home Service on a variety of
frequencies.

Transmissions are now as follow:

3215 Ke, Taipeh, 1i BED39, 500 a.m.-4.00
pam., 7.00 pm.-2.30 am. 35980 Kec. BED29,
Taipeh, 2. 3. Second program is 12,55 p.m.-
230, a.m. Third program 8.00 a.m.-10.00 a.m.,
1.00-3.30 p.m. y

4150 Kc, Taichung, 2; BED44. 800 a.m.-9.30
8.m., 1.50 p.m.-2.00 am. Broadcasis to Chinese
.mainland are carried 7.55 a.m.-11.05 am. 1.55
r.m,.~4.00 pom. and 7.50 p.m.-4.05 a.m. on 9555,
9685, 11730, 11970, 15280 and 15370 Kc, The

calls of these stations are BED3S (9555), BED3&

(9685), BED39 (11730), BED37 (11970), BED34
(15280),. and BED38 (13370). These are several
new _stations now operating. BED22 in Taipeh

on 7280 Kc broadcasts at 8.00-10.30 a.m., 1.30-
500 pm. and 7.30 p.m.-2.00 a.m., and BEC23,
Hualien, on 727" Ke, 8.00-11.00 a.m., 1.30-
4.30 p.m. and 7.30 p.m.-2.00 a.m. Others new
1o the - shortwave fields are You Shih (Young
Lion) Broadcasting Station, BEG23. on 7150 Kc.
8.30-11.00 am., 1,30-4.00 p.m. and 7.30 p.m.-
3.00 am. ' Fu-Hsing Rehabilitation Broadasting
Station om 3375 Kec, 755 am.-12.05 pm., 1.50-
5.05 pm. and 7.50 p.m.-2,50 a.m.

. New Iquitos stations
THE Peruvian city of Iquitos has been heard

With- two new Stations in the 31-metre band
during the afternoons. Radio Atlantida, which
bas the call sign of OAXNSK, operates on 9625
K¢, and has been heard to closing 3t 3.00 pm.,
with some interference from nearby stations. The
station has at times remained on the air as Jate
8s 330 pm., and a reporl to the station has
resulted in one listener receiving' @ vertification
in _less than.a month, . 5

The station is located at S. Martin 125 in
lquitos, Peru. Broadcasts from Radio Larica
have been heard on' 9595 Kc, from after 2.00
p.m. 1o closing at 2.35 pm. The station suffers
interference from Hilersum on 9590 to 2.00 n.m..
after which it js heard clearly, with broadcasis
also radiated from Iauitos. 5

ZYR on 9635Kc

’J"HE gumber of signals from Brazil are such

- that a month hardly goes past without the
hearing of a new call. 3

ZYRE3, which operates on 9635 Ke, is a little
away from the usual stations. as this one broad-
casts religious programs. The station opens at
8.00 p.m.. giving the call and location, Then
follows the playing of "Ave Maria” and for the
next 15 minutes a religious program is presented,
The session is closed with the same theme music
and at 8.15 p.m,, after further identification, the
siation commencies its normal musical -program.

R83 uses the slogan Radio Aparecidn and
broadcasts rom this cily in Brazil. The mailing
_a%c;ress is Praca N.8. Aparecida, No, 313, Apara.
cida.

The signal is sirong to 8.20 p.m. at which
time the Secul siation on 9640 Kc commences
broadcasting and this severcly interferes with the
Brazilian station.

Cotonou on 4900Ke
L ‘l-{‘.:E recent change of frequency of Radio
- ononou in Dahomey, French West Africa,
from 4370 to 4900 Kc, has resulted in. imoroved
reception.  The station, which. opens with -the
French Anthem usually, is received at fair

stredgth,  Some Morse interference from Radio
Ghana on nearby 4910 Ke¢ causes some trouble,
Radio Caotonou uses 4,000 watts and can also be
heard in the morning transmission. The full
schedule is 3.45 to 6.00 p.m., 9,15 to 10.15 p.m.
and 4.00 to B.45 am. The station director is
M. Rene Weill, and the address is Radio Cotonou
dt Colonou 'in Dahomey, French West Africa,

TOKYO, in its transmission to India. Pakistan,
and Ceylon, is using the new frequency of
11780 Ke, and this transmission is well reccived

an this frequency. The transmission, which opens
at 1,30 am., has the usual identification, and
after broadcasis to India reverts to English at
1.45 a.m. The call sien of JOA25 is assigned to
this frequency, and JOB21 io the same program
uses 135325 Ko,

FEBC to 50 Kw

HE Far East Broadcasting Company in Manila

is at presemt working on the installation of
a new 30 Kw transmitter, reports Australian Nor-
man Blake., who is electronic co-ordinator at
FEBC.

The new installations are at Bocaue, the site
of the antenna farm and new transmitter build-
ings.

The new antenna towers of 400ft will be erected

before June, when the rainy sesson commences
Four of the towers are in place and wark is
proceeding on the euying of the masts: Work

on the concrete base' and guy bases is proceed-

ing. and when the foundations are complered
five more masts will be erected,

The antenna systems will be rigged later this
vear. They will be single and double extended
lazy **H" types. Some have reflectors for one-
way transmission, and others have no reflectors

to_allow - bi-directional transmission.
Th:§ Year .only the beams on North-South and

NOTES from readers should be sent
to ARTHUR CUSHEN, 212 Earn Strest,
Invercargill, N.Z. All times are Eastern
Australian.

West will be finished, and later North-West and
South-East curtains’ will be ‘put iInto’ action,

Transmission lines of some 12,000ft will carry
the signal from the transmitters. The 2 Kw and
10 Kw transmitters at present in use will be
moved in. early 1959 to this site and will be
used alternatively with the 50 Kw station. When
finished there will be two programs broadcast
at one ume, Two different areas, and larzer
blocks of time, will be in a single language.
More English will be used for the increased
schedule to provide alternate listening, .

The new 100 Kw transmitter for Okinawa has
not yet been commenced as the design of the
building i¢ not yet completed, This station will
not be commenced uniil 1959, and, like the

Manila station, will be devoted to Gospel broas-
casting,

AUSTRALIAN DXERS
. CALLING

HE popular session of dx tips
from Radio Australia in Mal-
bourne is on its winter schedule, and
the session can be heard as follows:
SUNDAY 5.i5 p.m. on 11710 Ke
for New Zealand-Europe. 11.30 p.m.
for North America, East Coast.
MONDAY 2.00 am. on 11810 Ke
North America, West Coast. Also to
Asia on 1710, 9580, 7220, .
SUNDAY 330 p.m. on (5200 Kc
to South Africa.
SUNDAY B8.00 a.m. eon
to North Pacific lslands,

15240 Ke

'FLASHES FROM
EVERYWHERE

CANADIAN station CKUS has been reported
by Kevin Dunham, of Narrandera, N.SW.. on
15105 Ke, with transmissions to the Caribbean.
CKUS js tuned whem commencing transmission at
7.45 am._ The swation ideniifies in English and
French, Programs in French follow to 8.035 a.m.,
wnién the program reverts to English, The re-
quency is subject to some interference from
nearby stations, with the B.B.C. on 15110 Ke
and Lisbon on 13100 Ke, being the main signals

which cawse the interference. Monwreal program
is also heard on CKNC on 17820 Ke. which
broadcasts the same  program.

MEXICAN station, XEXF, broadcasting from

Leon, has been heard at fair signal level 1o sign
off at 4.00 p.m. on 9535 K¢, The siation relays
the programs of Radiodifusora Mexico XEX. and,

when closing, used the wne "Over the Waves”
as _the theme.

The station is best heard from 3.00 p.m. to
shortly before 400 p.m. on Sunday, when the
frequency is clear, of Berne, Switzeriand, which
is using this frequency before ‘and after these
umes.

BRAZILIAN ZYZB. with broadcasts from Rio
de Janeiro, transmiis throughout the night on
Sunday, and is heard in this area at 4.00 p.m.

ZYZE operates on 9610 Kc, and was formerly
ZYC8. The station sufiers from side interference
from Tangier-% operating on 9613 Kc, Popular
music is featured in the program. and the siogan
Radio Tamanio is frequently given,

DIAKARTA has recently been observed in iis
transmission 1o Australia and New Zealand on
the new frequency of 11720 Ke, which i3 in

chain with (he outlet on 9710 Ke. In the past
the Indonesian  station has used the additional
frequency of 4910 at 9.00 pm. in the English
broadcast to this area, but this has not been a
successful channel, because of the interference
from the Brisbane station on 4920 Ke, The new
11720 Kc  rtransmissions are subjected to inter-

ference from the. Singapore relay station of the
B.B.C., as the. British Far Eastern station is at
present using 117135 Ko at this hour.

VATICAN has put intg service two new 16-
metre [requencies, ‘according to a Californian
report,  The new channels are heard on 17760
and 17735 Kc. and give good results at 4.00 a.m.

NIGER, which has recently been reported as
installing & new 4000-watt transmitter. is now
expected to pat this swation into operation in
September, and to use the frequency of 5020 Ke.
It is expected thar preliminary tesis will be con-
ducted ' before this date, when_ the smation will
be the new radio voice of this area of French
West Africa.

Radio Naime will be put into service with a
schedule which at the present is being ascer-
tained with tesis to find the best listening tlimes
for the population.

CANADIAN swation VESAI, broadcasting from
Edmonton in Alberta, has aeain made its appear-
ance’ in the late everings. Last ‘winier the sta-
tion, which operaies on 9540 Kec. was verified,
and the power of the transmitter was given us
20 watts, Reception is again good from open-
ing at 11.00 p.m. This commercial broadcaster
is’ usually received at Tfair readability, when re-
laying the breakfast session of its medium wave
relay- CICA. .

ARGENTINE is the locaton of LRY Radio
Belgrano, which opens at 7.45 p.m. on 9760 kec.
The *Buenos - Aires station has typical Latin music
and freguent commercial announceéments. At 8,00
p.m. & forther station in this city, LRS2 Radio
Splendid, on 3985 Kec, zlso opens transmission.

BAGDAD is rteported from Europe as giving
good signals on 6188 Ke, and 7180 Ke, with an
cxtended schedule to 11.00 a.m. The station is
further reported in the afternoons on 70335 Ke,
from otening at 2,30 pom.  Broadcasts are on
new high powered transmirter of Radio Bagdad
located in the Irak capital.

VATICAN Radio. with broadcasis directed to
Brazil on 17840 and 11685 K&, have been heard
in Europe from 9.00 a.m. It has also bcen re-
ported that tests on 9646 Ke fram 10.30 a.m.
has also provided good signals, states a Danish
listener.

WORWAY is using two very low-powersd trans-
mitters in experimental broadcasts an 23900 and
6130 Kc. A vertification for a report an the
signals of LLA, when using the 13-metre fre-
quency, states the (ransmission is experimental
and that only 100 warls Is used on the fre-
quency, all other freguenciés on the alr at that
hour using 100.000-wart transmitters. A letter
from the station aiso discloses that it operates
on 30 watts on 6130 Kc, also on.an experimental
basis. except for the pericd 11.00 p.m, to 1.00
a,m., when higher power is fed on to this fre-
quency,
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(HE 1AM BANDS WITH BILI MOORE

The Radio Amateur Population of the world is growing steadily and from figures available
some countries show high yearly increases. The annual influx of new amateurs in the U.S.A.
is estimated to be 12,000 due in some degre e to the classes conducted by commercial or-

NSTRUCTION carried out by radio clubz and
societies Is the usual method by which in-
tending amateurs acauire the know-how to obrain
a2 ficence. At times individual amateurs provide
the reguited guidance,

An  outstanding feature of the tremendous
growth in the radio amateur population in the
U.S. is the contribution of a large number of
commercial radio firms who provide facilities for
instruction,

These courses, especially for the beginner, are
often run . in the lunch hour or after normal
business  hours. Novice licences are reasonably
easily obtaineg and instruction is generally directed
along these lines.

However, a number of firms provide general
class licence examination instruction, Some typical
examples of the facilities available are as follow:

The Fort Orange Radin Distributing Co. con-
ducts two courses of 10 weeks' doration each
year.,

Over 300 novices, ages running from eight years
to 80, have acquired thelr licences as a result
of this instruction,

Two l4-week courses are run every 12 months
by the Allied Radio Corporation. Approximately
150 membefs are in cach class;i 75 per cent com-
plete the course and 95 per cent of these are
successful in' the examination, The company sup-
plies the A R.R.L. Licence Manual and a Code

Booklet free of charge to aff students.
‘ One radio retailing firm in Memphis has a
‘drop-fn'* code practice service, Anyone inter-

ested In obtaining code practice can call in dur-
ing business hours, Practice receiving is avail-
gble from novice or advance speed tapes and 4
{:_ey and opscillator is on hand for sending prac-
1CE,

An eight-lesson weekly course, aimed at the
Novice Licence. is conducted during the evening.

World Radio Laboratories go even further with

their training scheme and co-operate with local
adull education programs,
They invite wvouth groups, such as the Boy

Scouts and Y.M.C.A. members, to participate in
the 10 classes they hold each year.

Classes conducted by the Valley Flectronics
Supply Ca., California, over three years, have
scen 780 of their students become novice licencees.
In view of these and many other contributions
it is no wonder the American amateur population
is growing apace.

Similar facilities could be provided by radio
firms in this country,

Commercfal organisations find that employees
in the radio field who are enthusiastic amateurs
take a keener interest in their work. Organisa-
tions willing to assist would be performing a
public service and could 2lso gain some advan-
tage from such a scheme.

ganisations free of charge.

Praise for amateurs
RESS cables received in Sydney early in Mav
praised the work of Australian radip ama-
teurs for their co-operation in observing signals
from the American satellites during ‘their orbits
over Australia. '
Australian  moon-watching teams were
praised in 2 release that covered technjcal data
on the operating of satellites Alpha, Beta and
Gamma. The Americans anticipate launching a
:s[aé:lijte each month after the completion of the

The observing team. VEK2ZWH, VKIDR and
VE2ZANF, are still checking 2 number of orbits
each day with Alpha appearing in the morning,
Gell'nrnz in the pvening, and Beta around mid-
night.

The question of power

’\'V’]LFRED HILL., ex-G5WI, now a resident
of the West Coast of U.S.A., from experience
gives an interesting review of ORO and its prob-
lerns in a letter to the R.S.G.B. Bulletin.

The subiect of QRO in countries only - per-
mitting low power operation is often debated.
Many radio amateurs in these countries vigor-
eously support the granting of higher power. To
offset this fact, a2 pumber of W,  stations would
like to see a reduction of the | Kw power per-
mitted in the US.A, -

Wilfred makes the following points against
high power for amateur operationi—

The chaos caused. on amateur bands by the
use (and misuse) of QRO facilitics must be heard
fo be believed. 1 Kw transmitters will block
the most modern and selective receiver over con-
siderzble distances.

The conditions caused by power-happy opera-
tors striving for supremacy chasing rare DX and
so carving channels in the HF bands are fan-
tastic.

The bedlam caused by teenage operators with
QRO facilities and the selfish use of 1 Kw ‘trans-
mitters to yarn across the town are additional
features that must turn serious-minded operators

away from
He also states the | Kw licensed input is at
times exceeded by a few of the irresponsible
licencees, causing even preater QRM problems.
Wilfred expressed the view that many amateurs
of good standing are in favour of an all-round

reduction in maximum power.
They consider that the maximum inpul per-
mitted should be around the 2350-wall level and

that power requirements be strictly policed.

The ORP versus QRO argument will always
be with us while ever amateurs have sufficient
interest in the movement to foster debate.

RECORD MEMBERSHIP IN N.S.W. DIVISION

HE outstanding feature of N.8'W, Division's
April general meeting was the fact that 49
pew members were elected, an all-time high in
the history. of the division. The membership now

totals B82.

Lecturer at the meseting was Ken Pincotf,
VEK3IAFJ, Technical Editor of “Amateur Radio.”
Ken described the problems of the Magazine

Committee. an entirely voluntary body.
He offered valuable information on how ama-

teurs could assist their magazine,

Memberz also  offered sugsestions that Ken
promised he would relay to Melbourne.
Recent elections held in N.5.W, saw the fol-

lowing W.L.A, members elected to official posi-
tions.

New president of the NSW, VHF and TV
section s Jim Cummings; VE2PM, while the past
president, - Bob  Winch, VKIOA, is now  vice-
president. Secretary Les Cook. VE2ZAQ, and the
commitice members comprise  Dave  Andrews,
VKIZAWZ, Allan Hennesey, VK2ZAL, and Jim
Webster, VR2ZCW,

The inaugural meeting of the S.W.L. section,
N.S.W. Division, elected the following officers:
President, Mr B. J. Smyth, of Strathfield; vice-
presidents, Mr J. M, Dawson and Mr R, Luther.
Secretary, Mr B. Cartwrighl: assistant-secretary,
Mr Forman: OSL officer, Mr D, O'Dea;

At the meeting 25 N.SW. W.LA numbers
were issued and country members can obtain
such numbers by writing direct to the secretary,
W.1A., NSW. Division, Box -1734: G.P.O.,
Sydney.

"Country SWLs can obtaln official numbers by
first foining the division. ~ Astociate membership
is avallable to listeners at a cost of. 25/- and on
being elected to membership in the division,
numbers will be issued. Write the secretary at the
above address. A s .

Incoming” and outgoihg eards will' be handled
by a listener's OSL bureau in the same manner
as the State bureau. David O'Dea. the section’s
QSL bureau, will be responsible for its operation.

First 50 Mc W A.C. award was finallé pre-
sented to Paul Boberg, W6BAZ. The six con-
firmations submitted all showed S$9 signal teports
—you could not better that on any band. )

The special trophy (sce May issue) for the first
accomplished W.AC. on S0 Mcs was won as
anticipated by K6GDI, who finally resolved his
QSL problems.

Quite a number of special 50 Mc W.A.C, cer-
tificates have now been granted to stations in
W6, W2 and W zero.

These 30 Mc W.A Css would not have become
a reality had not several European countries per-
mitted their amateurs to operate on the hand
during the 1.G.Y.

In view of the excellent work performed on
50 Mcs, and that next vear might even provide
better VHF propagation conditions, moves will
possibly be made to ask for the use of the 50
Mc band until these frequencies are required for
TV transmissions.

Aftér the excitemetit of February and March,
April was rather quiet on the 50 M¢ band.’

also '

' VHF

Amateur conferences
W.I.A. news

AS a forerunner to the LT.U. conference to

be held next vear, MNational Amateur Radio
Societies in Europe will hold a Region 1 TA.R.U.
conference in July in Germany.

Already most national societies have been in
contact with their own licensing authorities and
propounded their views on amateur frequency allo-
cations.

The conference in Germany will provide ap
opportunity to compare the reception received to
their suggestions. Socicties will be able fo pre-
pare a specific plan of action for Region 1 repre-
sentatives at Geneva, :

The prospects of retaining frequencies at
Geneva are being discussed at length by ama-
teurs throughout the world. Most nations have
been working on thejr frequency aliocation ‘plans
for submission at Geneva and some 80 different
countries will be represented at.the conference.

Currently there is plenty of gloom being spread
on amateur bands concerning our prospects  of
retaining amateur frequency allocations. It is all
rather premature; ag far 25 Is known no nation
has formulated concrete proposals.

The A.R.R.L. paints a brighter picture when
they state they think the eventual U.S. proposals
for the conference will be pretty fair to amateur
radio. The leaguc has been participating in the
discussions to date. 3

The U.S.A. and British Commonwealth nations
from past experience at 1.T.U, conferences have
proved to be the most ardent supporters of ama-
teur radio.

Freguency planning

GOVERNMENT committee for {requency
planning has been set up in the UK, by

the G.P.O,

Terms of refercnce are .as fallow:—"To, advise
the Postmaster-General on the broad aspects, of
radio frequency planning with a view to the effi-
cient use of the radio frequency spectrum and
economic development of equipment for that pur-
pose by the radio induostry.” |

The members of the committee represent the
radio Industry, user organisations and Government
departments,

John Clarricoats, G6CL, secretary of the Radio
Society of Great Britain, will be acting for ama-
‘eur radio on the committee, .

‘Record sunspot activity

N the year 1957 sunspot activity was the

highest ever recorded since datagathering was
frst commenced in 1778, 1

At the beginning of this vear the level was
so high it was thought the peak had been reached
but the count is still rising. The peak. however.
cannot be far away, =

The next two years should see extremely high
levels of sunspot activity with propagation con-
ditions excellent on all the HF and lower VHF
bands,

During 1957 sunspots were of sufficient mag-
nitude to affect radio communication on nearly
60 occasions. 21 of these causing major disturb-
ances. Most of the latter occurred during June
and September, a period when shortwave com-
munication was particularly unreliable.

May and June are predicted to see the MUF
well down in Sonth-Eastern Australia and it “is
hoped that paths are available to areas epioying
similar conditions.

It is their hope that some of the VKI/VK3
VHF ecrthusiasts may cmulate the feats of the
VEKd4s earlier this year on the 50 Mes. So far
in this 'DX working secssion stations in  South-
Eastern Australia have only worked with JAs.
They have spent many hours listening and deserve
some reward for their patience.

Lecturer at the May meeting of the N.SW.
section was President Jim Cummings,
VK2ZPM, who lectured on map and compass. In
view of ‘the regular field events that are con-
ducted, 2 very important -subject.  Jim is well
versed in such matters.
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WHAT SECRET POWER [y, e How does o,
DID THIS MAN POSSESS? i ™o of e poven witn

Know the mystertous world within you!
Attune yoursell to the wisdom of the ages!
Grasp the inner power of vour mind!
Leurn the secrets of a full and peaceful
lite! Benjumia Franklin—like many other
learned and great men and women—was u
Rosicrucian.  The Rosicrucians (NOT a
religious  organisation)  first  came 1o
America in 1694, To-day, hcadquarters of
the Rosterucians send over seven million
picces of mail annually to all parts of the
world.

THIS BOOK FREE

Write  for YOUR FREE
COPY of “The Mastery of
Life”—TQ-DAY. No obliga-

Benjamin ankun (a Rosncruuan} tion. No salesmen. A non-
profit organisation. Address:

SCRIBE XMX,

JheROSICRUCIANS ...

BOX 3988, G.P.0., SYDNEY, AUSTRALIA

SCRIBE XMX.

The ROSICRUCIANS, Box 3988, G.P.O,,

Sydney, Australia.

Please send me the free book, "Lhe Mastery of Life,” which eaplains how | may learn (0 use my [aculties and powers of mind.
Name .

Address.

City. .

[SSURIUR. 1 111 LI

Why not use!

"MEEMADE"

TURRETS

for
Fast Assembly
Greater Efficiency
Simplified Wiring
Compact Construction

Profo-fype and o S S
Iinstrated—Complete Cathode—conpled, Phase Splitter—

Experimen'al TI'Y'OI“S ) Driver for Mullard 5710, and 20 Wart Amplifiers. Valve
; 124X7.

Turrels are constructed from High Grade type LS.R.B.P. and seamless brass tube.
Designed to fit all sockets.

Suppliers to Manufac- G(’RD‘)N F ™ MEE “Specialised Electroﬁié Products”

turers, Wholesalers and

Broadcast Stations. 6 ROWERN COURT, Box Hill, Victoria. El1l
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AR RL. Century Club

HE big phone boys have nearly reached the

tallies of their CW colleagues in the A.R.R.L.’s
DX Century Club. They, have rapidly overhauled
the CW gang in the past three years. In 1955
they were 19 countries behind; now it is only
six countries, Chas. Mellon, WIFH, and Don
Wallace, W6AM, are still the CW leaders with
275 countries confirmed, while Brazilian PY2CK
has 269 recognised for telephony operation.

Jock White, ZL2GX, is still the leader around
these parts with 268 confirmed on CW

To stop at the top of the A.R.R.L.’s DXCC
honour roll station set-ups are invariably quite
complex. Many country broadcasting stations
would be pleased to own such equipment.

WEAM, for instance, has six | Kw RF units
singly connected to a common power supply
and modulator.  Don’s antenna farm with its

Rhombies and Yagi arrays is well known,

More activity is expected from the VP8 area
during the winter; amateurs are generally busy
on routine jobs during the long summer days
Stations likely to be operating include VPSCZ
and VPBCT, South Shetlands, VPBAY and
VPSBC, South Georgia. Main band in use is
14 Mecs.

The CMs and COs will be missing from the
air for a period. In late April they were ordered
to turn in their equipment for the duration of
the Civil War. There have been various up-
risings on the island in recent years, but it is
the first time since World War 11 that amateurs

have had to surrender their transmitting gear.
A new award
NEW award, “The ~waro Hunters’ Club,”

is now available to enthusiasts collecting the
various operating certificates. It will be presented
to holders of 25 awards or more with special
endorsements for greater numbers. The full de-
tails may be obtained from the honorary secre-
tary, V. J. Velamo (QH2YV), Isokaari, 4-B-30,
Lauttasaari, Helsinki, Finland.

The R.S.G.B. QSL Burcau now handles in ex-
cess of 2,000,000 cards per year. 1t would
appear that necarly 40 per cent of these will never
be collected.

The W.1.A. QSL Bureaus provide one of the
best services in the world. In few countries are
cards sent out regularly to national society mem-
bers or are available at meetings, Most overscas

bureaus requite that a stamped and addressed
em'flope be made available for the returns of
SLs,

.
Aerial structures

ADIO amateur aertal masts ana towers and

their erection in thickly populated areas are
often in the news. Considerable opposition to
tower erection has been offered by local muni-
cipal authoritics on many occasions. The latest
case, in Leicestershire, England, concerns the
erection of two simple 40-foot poles and local
authorities have banned their erection. The matter
is subiect to an appeal.

The R.S.G.B. has arranged and will pay for
legal representation for the amateur concerred
to ensure efficicnt handling of such an important
case (the solicitor acting is also an amateur), A
decision against the erection of simple poles could
have wide cffects on amateur radio activity. It
would create a precedent that could be used in
other appeal courts,

v
Tape elubs

APE clubs are becoming popular overseas;

there are at least five in the U.S.A. One
can at least yarn to one’s friends by just re-
cording 40 minutes of rag chew and receive an
answer of similar duration with no QRM TVI
or BCl and in privacy. A number of amateurs
are exchanging tapes these days.

On joining a club a new member receives a
list of other members together with their ad-
dresses and interests.

You can then select the person you would
like to talk to and mail away your tape,

The friendships of these ventures are akin to

those in amateur radio. No need to stop up
Iate for a schedule, just record vour reactions at
vour leisure. Blind persons are obtaining a

great deal of pleasure from membership in these
“Tave’ clubs.

High-power mobile operation is receiving much
support in the U.S. WOIICI. 50 Mc, activity is
worth reporting; he runs no fewer than 500
watts on that band from his mobile transmitter.
Using a_ two-element beam, he has contacted
stations 75 miles away, while mobile, and 300
miles, while stationary. The modulator uses class
B 811As, and two 4X150As are the final tubes
—the vehicle an old hearse.

Obtain Your Amateur Operotor’s
Certificate of proficiency
N.S.W. Div. V/ireless Inst. Aust.

Classes Commence July 2, 1958.
Correspondence course may be
arranged. Write for details to:—

Secretary, Box 1734, G.P.O., Sydney.

‘NOVATAPL”

3 speeds with 1§in (up to 6 kc/s) 15in
optional. One year guarantee. Simple
and most advanced design sent ON APPROV AL
without obligation.

REVOLUTION- 17 "
:n\r DESIGN OF SONIC'MIDGET
AN EXTRA LIGHTWEIGHT HI-FI RE.
CORDER AUSTRALIA HAS BEEN WAIT-
ING FOR. 3%lno sec. 5%in Reels (1,200f0).
Two tracks. 141b welight, place-finder, 12in ¥
g %n x 6in.

3 Speed

3 Sotor “STUDI0”

2 or 3 Heads, single ended, 4-watt, or posh-
pull 10-watt, Magic-eve or Meter Level Indi-
cator. Place-finder. Slngle Enob Control.

* Simple and eflicient ONE-KNOB tape Control. No spilling of tape * 40
second Fast Forward and Rewind * “Differential Brakes * Counter, Place-
finder (Built-in) * Guaranteed Frequency Response * 1-year written guarantee.

Commerctal pre-recorded tapes and tapes from broadcast stations will play perfectly, a8
“Novatape” recorders are fully destgned to C.C.LR. standards.

SCOOP

We have by tortunate 1 curing a small number ot English lape Decks. We can offer
ﬂ'leele :l etbee;ll;w ‘;ﬂc'el of n£‘ir6 t'lllcl:dlng Circult, Chassls Lay-out, efc,, Oscillator coll aad
i Transformer for Head. Contact us tely, the 1s Hmited.

COLLARO DECKS MARK Iil
with or without PRE-AMPLIFIER, or complete AMPLIFIER.
All coils for amplifier for above.

OUR COLLARO AMPLIFIER HAS SWITCH FOR 3-SPEED COMPEN.
SATION. A “MUST” FOR GOOD REPRODUCTION.

Write today about 'NOVAS” scheme, which will enable you to
obtain our equipment for o FREE

‘ON APPROVAL, test without obligation to buy.
ULTRALINEAR O/P TRANSFORMERS

FOR EVERY TYPE OF VALVE, “Nova” pioneered ‘‘Ultralinear’’ im Australla
UP to 12 WATT (2 Impedances), £4/17/6. UP to 20 WATT (2 Impedances). £6/3/=,

Other types on application.
O/P TIranstormers for Playmaster 1 to 11 and tor the
Mullard 3-3, 5-10 and 20-watt Amplifier Transformers Kit Sets,

TV TRANSFORMERS for R. & H., Philips, A.W.A,
circuits,
TRANSISTOR TRANSFORMERS for all circuits.

Rewinds and any type transformers or coll to customer’s speclfications.
Call, ring or write for quote on vour needs.

TERMS ON LOW DEPOSIT

For further details contact your dealer or

\\NOVAI' 311 SUSSEX ST., SYDNEY. BM6138-BM2350

Open Saturday Mornings and week unights.

MELBOURNE: WILLIAM WILLIS and CO. PTY. LTD. 428 Bonrke St
CANBERRA: CANBERRA ELECTRONICS, 4 Lansborough $t., Grifith, 4.C.T
BRISBANE: STARLIGHT RECORDING CO., 356 Queen Street. BT336.

MU2426
X1324.

SUPPORT AUSTRALIAN " "7======>CUT OUT NERE-"=="=~==="-
MADE PRODUUS :Please vend, wtthout further obligation, delalls ot 6/58
AND ALSO HAVE 8 oo
NO SERVICE OR Vo

SPARE DPARTS WORRIES ¥ ADDRESS ... ..............cceeeeioioo .. B

: 1 enclose LARGF self-addressed envelope and 9d in stamps,
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before purchasing your radio see our—

Y

Hi-Fideli

RANGE

ALL CHASSIS

GUARANTEED FOR
A PERIOD OF
SIX MONTHS

NEW SEVEN-VALVE HI-FI CHASSIS

Ihis new compact dual wave seven-valve chassis uses
the same tuner circoit as our 9-valve unit with the Mul-
lard tone-control circuit giving separate bass and trebie
controls. Push-pull output using two of the new 6BMS
dual purpose output valves and heavy duty M.S.P.

speaker
£31/15/-

Also available with Magnavex 12W.R. Hi-Fi speaker
and Ferguson output transformer at £4/15/ exira,

F.O.R. PACKING 18/ EXTRA.

NEW:

Ultranodern circult asing nlne high gain valves including “'magie exe” tuning
indicator. Permatuned iron cored cois and Intcrmediates giving exccllent infers
stale reception and a short wave range of 12,000 miles. All valves used are
the new Mullard nine pin Innoval series.

NEW:

Tone control and audio stuges incorporaling the Nullard 5/10 amplifier clreult
with separate huss and trchle contrals giving plus or — 15 db, boost or ewt
M 50 cycles I.F. and 10.000 H.F., combined with push-pufl output with
inverse feed-buck sives you really high fidelity reprnduction from your radio
or favourite recordings.

NEW:

Dual Socaker combination. using 2 heuvy dury woofer (1lin MLS.P, Jenen AUSE
special) with matching 6in tweeter and cross-orer network giving a freuucncy
tesponse of 46 (o 13.000 cicles. Speakers are mounted couxially making only
one 11in mounting hole necessary.

NEW:

It requifed the uwew Mignavos high-fidclity twin coned speaker can be sovplicd.
Large cafibrifed edse-lit dial in plate glass (11in x 7in) with main stations of
cach Stale in prominent tvoe. Dial fited with countervweight drive. riving smouth
tuning. Indicator lighls are fitted showing which band is in operation. Dia
ean he supolied in cream. hlack or brown with mawhing knobs and escuicheog
tn sait contemporary bloud or walmnt finished cabinets.

NEW:

Sensitive “magic cye’” funing indicator (EMS$D) making tuning simple and posi-
tive even on interstale, overseas and country stations.

All chassis are wired for the fitting of an F.M. tuner or wpe recorder, special
plug being provided on back of chassis, also pick-up terminals and outlel for
Rramo motor.

Power switch Is fitted tn volume control, radiogram switch, combined with wave
change switch. Audio end of sef can be nsed with TV receiver (f reguired.

A NINE VALVE HIGH-FIDELITY
RADIOGRAM CHASSIS
AMPLIFIER CIRCUIT Frequency

ot i 41150

sutput 10 watts. F.O.R.

A NEW 10 VALVE DUAL WAVE
RADIOGRAM CHASSIS
addition of high gain tuned R.F. stage

WITH BASS AND TREBLR
BOOST
giving greater scnsitivity and selectivity on

hoth broadcast and shart wave hands, 7.O.R.

Write for full specifications

Mine and ten valve chassiz in-
eorporate the Mullord §.10

The Ideal chassis for those difficult loca-
tions where reception is donbtful. Speei-
fications are nine valve unit, but with the

ALL 4 SPEED RECORD CHANGERS AND PLAYERS STOCKED

Classie Radio

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145
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Buying a Tape Recorder?

i
First see and hear the new Hi-Fi Recorder by Classic incorporating the
new Collaro Mark 111 Transeription deck. The only deck with ALL
these features.

® HIGH FIDELITY

Heads are deouble coil wound and will reproduce up to 12,000 c.p.s.
at 7% inches per second. Azimuth adjustments on both impedance
“record” and ‘‘playback’ heads. Output of heads is appmmmafelv
5 milli-volts at 1 Ke at 73 inches per szcond

® INSTANTLY REVERSIBLE

Instantaneons changes can be made from one track to the other.
Fast rewind in either direction.

® CONSTANT TAPE TENSION

A special Collaro device ensures a constant tension on the tape on
the take-up spool as it leaves the capstan.

® FULLY MECHANICAL

No solenoids are used in the construction of this Transcriptor ‘[am
braking is entirely mechanical.

e FINISH

Cream Polysirene cover plate with maroon controls.

® THREE SPEEDS

33, 74 and 13 mcenes per second.

) FOR HEADS

Two “Record/Play-back’ and two "“‘Erase” heads are sited on two
ditfferent levels and head wear thus halves for any given length of
{rack.

® TWIN TRACK OPERATION
One pair of heads for eachh {rack. Both {op and bottom tracks can
be recorded or played back without removing tape.

THE COMPLETE UNIT IS SUPPLIED IN ';‘hi's’A}LlI:se F&Nzgfoe'c-t of slopping the transit of the tape past the

“Record/Playvback’ and “Erase” heads and applying the brakes to
ATTRACT'VE AND DURABLE TWO-TONE tlsle spocils while leaving all switchesland mechanical funcltjicints in
their selected positions. Typical application is to pause whilst re~
PLAST'C cov ERED CASE COMPLETE WITH cording lto olmit SpiECh iilterposed between musical selections. Con-~
trol will only work whilst it 1s held in position.
ACOS MICROPHONE .

@ TAPE MEASURING & CALIBRATING DEVICE
The three digit counter makes the location of any recorded passage
" . the simplest of operations. .
The six-valve amplifier incorporates the tatest “Mullard’ e TRANSCRIPTION TECHNIQUE

i i 1 ivo. A large diameter flywheel with ground and lapped steel shaft run-
tape recorder circuit equahsed to C.C.R. standards gv ning on a ball at ﬁ'le bottom of long bearing reduces friction and

ing perfect reproduction from recorded tapes. Record virtually eliminates “wow' and flutter to less than 0.15 of 1.0 per
monitoring and outlet to power amplifier. Extension Cemfwo MOTORS

« : ,, v . e
spea}(er outlet and ‘magic cye level l_ndlcamr Ampli-  Taon dynamically balanced motor does only one job at a time.
fier is completely shielded and fitted with perspex dress Motors never act against each other and are of low wattage input
plate to match deck with consequent reduction in heat and wear

COMPLETE RECORDER WItH MIKE— S0 GNS. fou.

DECK WITH AMPLIFIER, POWER SUPPLY & 6in x 9in SPEAKER 70 GNS.

—LIVING SOUND—
A compact 11-Valve

High-grade Radio-
gram in two chassis
featuring a variable
band-width Tuner,
multi-input preampli-

fier and Tone Con-

trol in one unit and

a 10-Watt Ultra-linear .
Amplifier. Tdeally

sult](:d for use with F.O.R.
High-grade pick-ups
and speakers.

Classiec Radio

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145
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THE PUBLIC SERVICE OF

PAPUA AND NEW GUINEA

VACANCIES DEPARTMENT OF POSTS AND TELEGRAPHS
J’ GENERAL I:IFORMATION

RADIO INSPECTOR, ? Salarys Rales quoted are actual for un-
GRADE 111 £1,693-1,873 p.a 4 married appointees and inglude
allowances and  adjustmenfs,

. . Married officers receive &~ fur- ¥
Qualifications: First-class P.M.G. Commercial b ther £125 p.a. S =
Overator’s Certificate of Profi- Additional Territorial Allnwan}c’e'" {

ciency or equivalent; wide ex- of £25 p.a. after .5 years’ ser- -

vice and a further £25 p.a. after

perience interference suppres- , o
7 vears' service Is also payable.

sion investigation, conducting of

P.M.G. tvpe wireless examina- Eligibility: Adult  male British subjects
tions, telecommunications pro- under 45 years of age.
cedures and staff management.
Appointment: Permanent subject to satisfactory
probationary period.
Dutiess Responsible  for the efficient . . o ‘
functioning of Radio lnspection ¢ Locafion: Appointees are required to serve
. . anywhere in the Territory.
and Operating Section. :’
Accommodation: = Except for Radin Inspecior single
. . 4 quarters only available. Married
Accommodation: Married or single available. accommodation not availahle
under 18 months from date of
appointment.
Locations Port Moresby, but frequent in- . . . .
spection zonme centres required. Separation Allowance: Payable at discretion of Teryi-
tory Administration; designed to
compensate for added expensc of
married appointees obliged to
maintain {amily outside Terri-
SENIOR TECHNICIAN tory.
. 2 1,258-1,. .a. .
RADIO) £1.258-1318 paa $ lLeave: Three months after 21 months in
Territory. Additional three
Qualifications; Qualified as P.M.G. Senior Tech- months’ Jeave after each six

vears’ service and six months’

nician (Radio) or equivalent; :
( ’ d lent; furlough after 20 years’ service.

H.F. and V.H.F. experience;

supervisory ability. Taxation: Income derived by residents ol
Territory  from  sources within
Duties: In charge zone transmitting and $ tt:fa;l:mg;rgerl‘s gg;;tonp\’z:;?ﬂ:
receiving stations (transmitters le;"gislatlion.
$00 W power); V.H.F. M.F/ X . . i
H.F., C.W. and radio-telephone Further Information:  An information handbook on the

. . Public Service of the Territory
trunk and out-station services. is available from the Department

. of Territories, Canberra, or
Sydney, or from any Common-
wcalth Public Service Inspector.
TECHNICIAN Commonwealth Employment

(RADIO) £1,088-1,198 p.a. Office or official country Pos
p-a Office.  Other enquirics to De-

partment of Territories, Canberra

Qualifications: Qualified as P.M.GG. Technician § (‘phone U0411. extcnsion 29A).
(Radio) or equivalent; H.F. and
V.H.F. experience.

Applications: Submit én preseribed torm avail
ahle from. officcs mentioned
under “Further Information”:—

Dutiess . Assist in maintenance and opera- 4 To the Secrctary, Department of
tion zone and out-station radio 3 Territories, Canberra, by 14th
cquipment. 4 June, 1958.
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[RADE REVIEWS AND RELEASES

NEW A. & R. AMPLIFIER
USES (-CORE TRANSFORMER

The first grain oriented output transformers pro-

duced for sale in Australia are being made by the
A & R company in Melbourne. We have received

a sample for ‘est wired inte a

amplifier, and expect to find some available soon
for Playmaster circuits.

THE amplifier gave a most impressive
performance, largely reflected from
the quality of the transformer.

In this circuit its main resonance is
pronounced but occurs virtually at one
spot, so that, when compensated for in
the plate circuit of the first valve, ring-
ing and overshoot are almost completely
suppressed. .

There is no compensation across the
feedback resistor, which may account for
the remarkably good stability, even with
appreciable capacitive loading, despite a
feedback of 25 db.

The power response was again very
good, virtually full output being obtain-
ed from 25 cycles to well bevond audi-
bility.

Frequency response was flat to 50 Kc
at which spot it dropped | db. The 3
db point occurred at about 90 Kc¢, 6 db
at 130 Kc and 2 db at 200 Kc. This

- e

Muyllard 5710

pie

The amptiner chas-

sis measures 14 x 7
inches. The new
grain - orientated
output transformer
is on the left.

is a very nice, safe roll-off, and indicates
sound design.

The amplifier shown here is built
round the A and R kit set which in-
cludes the transformers snd basic chas-
sis. It 1s intended to be used with a
separate tone control unit as designed for
the 5/10.

The output transformer is no smaller
than the standard types, as it uses the

same case, but it is obvious that the
grain orientation has allowed better
characteristics.

We are most impressed by the perfor
mance of this new line.

B

- Transistor Tester is compact and efficiex

With local manufacture of transistors already under way, we can

expect to find them used extensively from now on.

The problem of

providing a simple means for testing transistors now arises.

OSSIBLY the only means of testing

a transistor for all important char-
acteristics is by. means of a dvnamic
curve tracer.

However, the average constructor is

 Srtsyvior Tastd

adin. Television & Hobbies, Juns, 1758

more interested in an instrument which
i< capable of giving a quick check. The
Gossen transistor tester 1¢ siich an mstrn-
ment.

A particularly valuahle teuture s the
special socket which permiis new tran-
sistors with long leads to be connected
in an instant. However, thc omission
of a simple means of connecting tran-
sistors with short leads is to he regretted.

Either PNP or NPN transistors are
connected in the common emitter cir-
cuit and the current gain and stianding
collector measured.  Current ampiifica-
tion factors up 1o 200 are meastrable
in two ranges while the standing collector
current is measured on a ImA scale.

The main limitation of the instrument,
in common with all other relatively
simple testers. is that it checks the cur-

rert amplification factor @t one point
oy,

At the same time we tound the in-
strument  extremely useful during the

periad it was made available to us for
sorting  out  damaged transistors  and
obviousiv out-of-balance pairs.

The price is £30 plus sales-tax where

applicable. Further information is avail-
able from Jacoby, Mitchell and Co.
P./1... 449 Kent Street. Sydnev

" MANLEY SAFETY
"FLASH-R-LAMP”

Marketed under the name M anley
"Flash-R-Lamp", a new release from
Amplion {A'sia) Pty. Ltd. is designed
particularly to remove the hazard
from night breakdowns on the road.

its assembled form, the lamp can
be used as a portable, completely

IN
self-contained electric lantern. providine
a powerful white forward beam with sig-
naliing facility and a red rear light wih
antomatic blinker operation.

It can be carried or rtested in a hori-
zontal or vertical position, is completely

waterproof and will. in fact,
completely submerged.

A valuable feature is that the white
lamp can he detached and nsed as a
trouble light at the end of a cord,
leaving the red flasher on the road as
a warning

The Flash-R-Tamp. s attractively
finished and is completely unbreakable,
showing no reaction even to deliberately
being tossed on to a cement floor.
(Amplion A/sia Pty. Ltd.. 101 Pyrmont
Rridee Road. Camperdown, N.S.W)
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KITSET SPECIALS

Why pay more when you
can build any of these for
half price.

ECONOMY 4 .. .. .. .. £9/10/-
INTERSTATE 5 .. .. .. .. £10/15/-
SKYHAWK-—D/W-7 £12/15/~

CONCERT MASTER--P/P-9 £14/10/-
SKYMASTERII .. .. .. .. £22/10/-
(4 Band-Communication)
AMPLIFIER—1OW-—-P/P .. £10/5/-
AMPIIFIER-—25W-—P/P .. £12/15/-
MUI TIMETER KIT £8/5/-
(R. TV and H., January, 1958)
Over 400 Built Since January.

Meter Specials
S0 Microamp. (44in. Rect.) .. £5/-/-
100 Microamp. (44in. Rect.) .. £4/10/-

[ Milliamp. (4%in. Rect)) .. .. £4/-/-
I Milliamp. (3in. Round) ... £3/-/-
1 Milliamp. (24in. Sq.) ..... £2/10/-

Transformer Specials

400V/400V a1 250 mA . ..... £4/-/-

1000V o 500V aside.

M/TAP SEC, at 300 mA .... &£7/-/-

560V 1o 425V aside.

M/TAP SEC. at 250 mA .... £5/-/-
Valve Specials

5U4 6ALIG 6817GT

523 6BLIGT 6SKTGT

6AKS 6J6 6S1.7GT

6AGS 6M35S 12AU7

6AQS5 6SC7 12AT7

ALL NEW AT 10/- EACH

CALL ~— WRITE — PHONY
For Quote on Your Requircments

ELECTRONIC
DEVELOPMENTS

573 FLINDERS LANE
MELBOURNE. MB2078

Radio and Television
Accessories

RADIO. We specialise in Radio Parts
and stock all reliable brands in-
cluding Resistors, Coils, 1Fs, Con-
densers, Speakers, Valves, Pick-ups.
Changers. Plavers.

TELEVISION. Turret Tuners, Pic-
ture Tubes, Valves, Transformers.
Deflection Kits, Video and Sound
Strip. Chassis (R. and H.), Sockets
and Accessories.

DRILLS AND TOOLS, Black and
Decker products. Sher Drills and
Kits.

SETS. Radiogram-—Mantel and Port-
able.

ELECTRICAL., Cake Mixers,
Toasters, fron, Percolators, Yacuum
‘Cleaners, Lawn Mowers, 2 or 3
Brush Polishers, Pressure Cookers.

SHAVYFERS. Diplomat, Braun, Sun-
beam, Philishave.

DAVIS RADIO CO.

Wholesale Radio Distributors,
1st FLOOR, Wembley House,
841 George Sf., Sydney.
Phone BA3917. Open Safurday
Mornings.

“ace One Hundred and Twenty

French Mulfimeter is Easy to Use

Not having had an opportunity to handle French test equipment
before, we were agreeably surprised at the quality and genaral finish

of the "Metrix"

Mod. 430 multi-range meter recently forwarded to

us for review by Electronic Industries Imports Pty. Ltd. of 718 Par-
ramatta Rd., Leichhardt, N.S.W,

"PHE instrument is based on a 0 to 50

uA meter and provides AC and DC
ranges up to 5,000 volts internally and
up to 30,000 volts by means of the ex-
ternal probe shown in the photograph,
The accuracy is given by the manufac-
turers as 1.5 p.c. of
FSD up to 1.000V on

the meter pointer only moved a frac-
tion of full scale and it would appcar
that the meter movement is virtually
indestructible by wrong setting of the
selector switch, i

The meter is fitled with a knife edge

the DC ranges. The
accuracies cannot be
expected to be as
good on the AC and
higher voltage ranges
but at the samec time
will be found to be
better than requircd
{or most service work

A built-in  series
capacitor permits the
use of the AC ranges
for measuring output
voltages as  required
in receiver alignment

while  DC  current
ranges and resistance
ranges are also in-
cluded.  The highest
of the latter is cap

able of giving an - in-
lication on 20 mce
Yhms.

For gencral bench

usc. one of the most
valuable featurcs of
the instrument is the overload protection
system.  The manufacturers describe the
device as a magncetic circuit  breaker.
While we arc, not (amiliar with the
method of opcration of the device we
found that it was most cfficient in prac-
tice, reacting immediately and without
damage 10 the meler in the case of de-
literate hecavy ovevloads. In most cases

-

USEFUL DB CALCULATOR
FROM RADIOTRON

VERY uscful Decibe! Calculator is

available frce and post frce from
the Amalgamatced Wireless Valve Co.
Pty. 1.td.. 47 York St., Sydney.

Called the “DB Rota-Guide,” the cal-
culator consists of two circular cards,
held togcther at the centre by a tubular
rivet. By rotating the front card so that
an arrow points to any voltage gain
figure between 1 and 1,000, the deci-
be! ficure can be rcad in a window.

Powcr ratios in DB are obtained by
halving the above figure.

Despite  its  relative  simplicity, the
calculalor appears to be quite accurate,
and is a handy item to have on the
bench.

WM, J, McLELLAN ADVERT.
WING to a production error, the
quantity details for R, TV and H

“35-Watt P. A, Amplificr” were omitted

from the advertiscment for Wm, J. Mec-

Lellan and Co. Pty l.td. appearing in

the April issue. This advertisement! now

appears correctly on page 74 of this
issue.

e

Radin,

pointer and an anti-parallax mirror to
assist in making readings with good ac-
curacy. The layout of the scales in three
colours and the lavge clear range selec-
ting knob make the instrument a pleas-
ure to use on the bench.

The price is £29/10/. for the meter
plus £8/15/- for the 30 KV probe
where rcquired. Both prices plus tax.

N

-

S

BASE. COVER AND PLUG
FOR EASY CONNECTION

’I‘ELEVIS[ON receiver owners will

appreciate a base, cover and plug
which permit easy connection of the
acrial when the receiver has to be moved
cither for dusting or repair.

The SA12 base is of cream polvstrene
and is intended to be secured to the wali
with two countersunk wood screws. [t
has (wo moulded-in screw terminals 10
facilitatc the connection of attenuator
pads and a knock out section permits
co-axial cable as well as 300 ohm lead-in
connection in the case of multiple in-
stallations.

A mica filled phenolic plug with
cream polvtheéne cover completc the pair.
These are designed specially to  take
standard 300 ohm ribhon and go under
the tvpe number TA12.

The rctail prices are SA12, 4/7 and
TA12 3/1. Further information from
Wm. J. Mclellan and Co., 126 Sussex
Strcet, Sydney.

Televizion & Hohbies, 1958
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FUNDAMENTAL TRANSISTOR THEORY

(Continued from Page 91)

hase is readily recognisable because it
will always be shown as terminated by
8 straight lime. The collector is the re-
‘-A!ndmlng ,lme wh‘jch does not have an

armw 0["1} lt b s
".‘* c P t’ ¥
o Jﬂ(}\n(lo:
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e
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Figure 28—Common emitter cerulf;
RIAS
VOILTAGE

q;s%
s' i

1<e corn to
clsewhere

S giow ta]lcirv "

(,“so Ehat & ling: of c s% f this nature
iewed fromy '6‘# ir W Lynost certainly
Tndiedte - fiftkd gtch uried walls or
f‘bmld,mgx y an arca of

.)l“/
wgaker "I&)W H; of ege‘ngnan or grass be-
cause of the’ dlﬁeivenee indmoisture con-
tent in thel; manw carth.

Dry wcaé\cr is & time which suits
the acrial phc{loudpher very well for
moisture-starved grass growing in shal-
low ground over buried walls or old
Roman roads will show up against the
greener grass of the surrounding area.

Ditches which have been filled in over
centuries show up darker against the
background of undisturbed soil or gravel.
This is particularly noticeable in Eng-
land on chalky .areas. Many Roman
works have béen found by this method.

AERIAL PHOTOGRAPHY

Another ethqd of - finding filled-in
pits or ditches without the aid of aerial
photography is thé resistivity-surveying
method.

This consists of measuring the differ-
cnce bhetween the clectrical resistance of
disturbed  and undisturbed soil. Even
when no visual trace above ground is
evident this method will discover filled-
in ditches.

Having found a site it is desirable that
digging take place at a point where it
was most densely occupied by the an-
cient inhabitant.
Velevision & Hobbies, 1958
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row is pointing m. toward the base).
Again we* havg tox\\md bias applicd to
the hase cmittérs cifeuit by means of
the small battery which causes a small
amaunt of static base emilter current.

The collector circuit is hused 1 re-
verse since the negative clectrode of the
larger hattery is connected 1o the posi-
tive or P-type collector. Here ugain, the
signal being applied to the circuit s
varying a small base emifter current and
thereby varying the larger collector cur-
rent. 'tThe current carriers leave the emit-
ter. enter the base region, and at least 95
per cent of them enter into the collector.

Although we have until now always
provided bias by means of two batteries.
m Figure 28 we can hias a
¢ircuit by means of a single battery and
a voltage divider network. Notice that
we accomplished a reverse bias on the
collector by means of the negative ter
minal of the battery being connccted to
that collector. From the positive terminal
of the battery to ground we find a two

resistor series netwaork.
With this arrangement there will al-
ways be some current flow through

the two resistors and the voltage devel-
oped across the resistor R2 due to this
current will be the bias voltage for the
cmitter base circuit. Since the voltage
developed  across this resistor will  be
negative on the base side and positive
on the emitter side, this voltdge will bias
the base cmitter ulunt in the forward
dnecuon ».Some ulcum using lrnnxlxlm\

(Coutinued from page 19)

The procedure of “phosphate deter-

mination” does - this for the archelo-
gist.  Rubbish. deposited by settlement

gives to the- solf: a higher content of
phosphate éh?m the ‘surrounding arca.
Soil is takén From various parts of the
site and andlysed ‘for phosphate content.
That which Lontd,[}ns the higher percent-

age of phosphate ‘\ yalj’noxt cortamnly thd: |
a§ é;c @onscty’

part of the site w}mh
occupied. Excavation’ cam then e carricd
ottt at that spot. 'Thus mucb time is saved
by the excavator in $eafching for the
most likely place in which to find relics.

SCIENTIFIC PROCEDURE

Modern excavation is a highly scienti-
fic procedurc. All the haphazard digging
of former ycars has gone and in its
place is an army of geologists. survey-
ors, chemists, architects.  physicists,
builders, photographers and so on.

The site is surveyved and  plotted.
Marks for excavation are laid down.
Digging is carried out in a highly ar-
ganjsed fashion so that cave-ins of the

carth ure avoided.  When anything is
found it is photographed in situ. If it
is fragile special methods are used

cither for hardening it before recmoval
or lifting it with its surrounding soil.

Study is made of thé layer of carth
in which the relic is foyhd and methods
of dating it are used as described aboyve.
The modern archeologist and the mod@m
detective now have much in cogmmon.

transistor |

Brass Tunsr Chassis, R, and . type.
19/6, plus fax. 1/4 posta_c.
AUDIO
Lincar Cutput  Push Pull Trar
former. ful] fAdehny, tapped two pos
tions. ose for heam twhes. 6VA, SC Y.
2te. One Tor penthode as FI.R4#EL 34
Uncascd Weitht  approx Skib

TV

£4/5/ plus lax

linear single output,

5 walls,

transformer.

150V 15 mills. 4 and 6 volts, 2 amps.
£1/19/6 plos tax

Step down  transformer.

122 V or 6V

INSTRUMENTS

type Multimeter.

ped.
Instrument

A.C. to

R. and H.
as per
tax

s per

lustration.
illustration.

3

20/

Ml Adelity,
A£2/19/6, plus tax.
240

A

amp,
plus tax

Complete
£14/10/, plus
no hatterics.

INSTRUMENT CASES

and H.
Vacuum ube voltmeter. multimeter, sweep and

l'igured  front pancls for R,

markes  gencralor.
punched.

all holes
figures.  19/6.
postage 174,

Standard
Cases.

Cat. No. L.ong High Deep 1237 S.T.
MC6 6 6 6 1T 9
MC5 9 6 5 12 10
MC7 10 8 7 17 10
MC67 12 7 6 19 9
MCH1 10 10 8 1 3 6
MC811 12 11 8 T 8 3
MCR2 13 ] 64 1 8 3
MCT79 [N 9 7 111 0

SLOPING FRONT CASES
SF7 7% 64 6 15 3
SF79 9} 61 74 19 6
SE71 11 6} 7701 200
SF8 13 8 84 1 6 6
SF10 18 10 0 2 f 0
R. & H. type Cabinets, finish Grey
Hammerdock, louvred sides, welded
corners.  Plus tax, 121%

MC3A 9 65 5% 18 9
MC82A 13 8 6§ 112 3
MC87A IS 10 8 2 20
Sloping Front lor Multimeter.

SF7A 7% 770110

12Y2

Oscilloscape,
tlack  background.
per cent

designs

fieured
silver

1ax,

Instrument
Finish Grey.

Prices plm

fackinnon and Nicholls Ltd.,

468 Collins St.,

R H. Oxford & Sons:PYy. Ltd.

97 Marriott St., Redfern,

N.S.W. MX3764

Melbourne

tap

240

O,

with

plus
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NEW W\I.VES AT BARGAIN PRICES

1T4 10/ 195G . eU7G .. 6/6 KTWwWea2/6U7

185 .. .. . 10/ IPSG . .. .. .. .. q/ 6Y6GT .. ., .. .. 12/6 VREIA .. 0 o4 e 2/6 |
384 .. .. ... . 10/ 1C7G . .. 5/ 6X5GT .. .. .. .. 10/ CV6 . .. vu s 0 3/6 ‘
v .. L L. .o 12/6 0 1KSG . .. .. .. .. 2/6 6179 . .. . 5/ 36 .. .. . 7/6
1R5% e ae .. 12/6 6ACT . .. .. .. .. 2/6 6UIG . .. .. .. 5/ 7193 .. . e .e ee 3/6
1A7GT R 74 6C8G . .. .. .. .. T/6 616 .. .. .. .. .. 15/ 954 .. i ve ve .. 4/6
1D3GT . .. 9/6 6887 . .. .. .. .. 8/6 6FSG . .. .. .. .. 10/6 955 L. s ne we 2. 10/
6A8G . .. .. .. .. W/ 6FeG . .. . c e 9/6 6A3 .. .. .. 15/ 12A6 .. .. .. 10/
6K8G . .. .. .. .. 9/¢6 6H6 .. .. . 2/6  7CT .. ... 3/6 EFS50 .. .. .. .. 2/6
6SJIGT .. .. .. .. 9/6 6H6GT .. .. .. .. 1/6 7A6 ... 3/6 110TH .. .. .. £2/9/
6X5GT .. .. .. 10/ 681G . .. .. ... 7/6 78 .. . 7/6 811 .. A A |
1268 . .. .. . . 10/ eK7G . .. . 36 TIA .. . 7/6 866/866A e ee .. 15/
128K7 .. .. .. .. 7/6 6K7(‘T .o 7/9 EL32 . . 10/6 828 .. .. .. .. £1/9/
EK32 . .. .. .. .. 10/6 : i 128SH7 .. .. .. .. 5/
6SATGT .. .. .. .. 9/6 , Please add Postage on All Valves. ' g(s_llg e me s e 12;6
830B . .. .. .. .. 12/6 ~ J e e se e

6SH7 . .. .. .. .. 3/6 SPECIAL PRICES FOR p_[ I}I\TIIHEEMA* 100TH .. .. .. .. 20/

New Power Transformers

60mA prim.: 240v with 230v tapping,
Sec. 285 x 285 with 6.3v filament

winding. 60mA.
27/6

Plus Postage: N.S.W,, 3/6; INT., 5/3.
NEW

4in Per-Mag. Speakers

5T. or 7T. Trans., 30/~

30/-

Post, and Packing, 3/6.

New Midget Power Trans.

40mA Prim. 250v Sec. 225 x 225 with

6.3v. Fil. Winding. Upright or Flat

Mounting. Size 2in x 2%in.
25/-

2/6 Postage, N.S.W,; Interstate, 4/6.

30mA. 240v. Prim. 150 x 150v. Sec.
with 6.3v. Fil. Winding.
2-2./6 Postage, N.S.W,, 2/6:

Interstate, 3/6.

BUILDING R. TV & H.
TV SET

All Major Parts in stock, including
R.CS. IF Strips and Tuners, Valves.
Power Transformers, Chassis, etc.

NEW DYNAMIC
HEADPHONES

These headphones made by Rola are a
»hmh quality unit giving excellent tone.
Fitted with comfortable ear pads.

25 /- Post 4/6

"~ New No. 7 'HAND
MICROPHONE

with Switch Dynamic Unit.
25/-, plus Post.

VALVE SPECIALS

20/- will purchase any one of the
following Valve Spccials.
1P5 .

Soo ol 3 . 6K8G
6 .0 0 .. 1CT 6 6SH7
5 .. 105 8 . 6ACT
12 «e .. 1KS 5 617G
6 0 0. .. 954 4 .. UG
6 .. .. 6C8G 4. .. 12A6
10 . .. .. EF50 2. 6X5GT
12 .. .. VR65A 7 6K7C

Post and Packing, 4/6 extra.
ALL VALVES ARE NEW,

NEW 6H6 OR 6H6GT

YALVES
Individually Cartoned.
12 for 20/-
Post 2/6.
New Transmmmg Valves
O3 .. uv h ar ee e e .. 30/
100TH .. ou ' .. £1
866 .. e vu . 12/
811 .. v un 15/
8308 12/6

New Mlcro-AmmeIers

New Paton Micro-Ammeters
0-500 mA, 1%in diameter. Flush
mounting.

25/-

Post and Packing, 2/6.

'CONDENSER SPECIAL

Boxes of 100 new mica paper and
electrolytic condensers in values rang-
ing from 50pf mica to 5 400v. paper,
Valucs include .0001, 00025, .00075,
01, .02, .05, (1. Also 500 mid/|2v..
10 mfd/40v., 8 mfd/525v., 16 mfd/
350v., clectrolytics.

25/- per 100,
Post Extra: N.8.W.,, 2/6; Int., 3/6,

NEW VIBRATORS

A W.A, Oak 6-volt Svnchronous 7- pln
base .. . 6/ 6
A WA, 12 v SVI‘IChl(\n(\IIS octa! ‘basc. |

7/6. Pnsl 1/6.,

NEW PUSH BUTTON
SWITCHES 20/-

Five nale push-button
switches
New

conirol box
fitted with  above l
switch,  also 5 bezels|
with globes and multi- |
contact by key switch,
Post: N.SW. .. 2/~

sagy e
NEW LR.C. RESISTORS

I.R.C. carbon resistors, 4, 1 and 2 watl.
in values 50 ohm, to 5 meg., including!
many popular sizes, 3T. 15T, 20T.
257, 50T, 1007, 2507, 5007, etc.

(Standard resistor colour code supplied)

100 for 25/-

(Plus 1/6 pmtaze)

" New High Impedance

Headphones
35/- Post 1/6.

Telephone Generators

New small telephone generators, ideal
for bell ringing, etc.

10/6 |
GERMANIUM DIODES

for that Crystal Set.
7/6. Post Free.

" 511A C.R. TUBES

These 12in tubes have been recom-
mended for TV use in “Radio Worid.”
Uses same sockets as VCR97.

£4/17/6 ror

Postage 3/- extra.

Please address all correspondence to 332 Parramatta Road, Stanmore, N.S.W.

METROPOLITAN RADIO SUPPLIES

332 PARRAMATTA ROAD, STANMORE, N.S.W.
640 KING STREET, ST.

PETERS, N.S.wW.

PHONE LM7392
PHONE LAG087

Page One Hundred and Twenty-two
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TRANSCEIVER SPECIALS

Neo. 22 TRANSCEIVERS Neo. 19 TRANSCEIVERS

hese units cover a frequency of 2 to 8 Mces. and contain 15 6.3y volt

The 12 transceiver covers a frequency of 2 to R Mcs, and has heen

appraved hy the P.M.G. for use on fishing hoats, small craft, bush fire “:::‘:‘;::Iudmg 1-807, 2-6V6, 6-6K7, 2-6K8. GBR, etc., also 500 micro-
brigades, ete., if converted 1o crystal cnnlrol., for which it is easily Units supplied compicle with valves, leads, junction hox. genemotor
arfapted. These sets are suppfied complefe with valves, 12v, vibrator, power supply and dynamic headphoties and microphone operate from
vower supply, dvnamic headphones and microphone leads, 12v. supoply).

£12/17/6 F.O.R. PACKAGE 15/. EXTRA £7/15/- ror

No. 11 TRANSCEIVERS ‘ No. 108 TRANSCEIVERS

Supplied complete with valves, high and low power genemotors, leads. These 6-valve Walkie-Talkies are supplied romplete with valves, head.
headphones and microphone, phoncs and wicrophone.

£6/15/- F.O.R. PACKAGE 15/- EXTRA £7/|5/-

'AMERICAN HANDY TALKIE SUPPLIED WITH VALVES BUT LESS COILS AND CRYSTALS.
TYPE BC/611, £6/15/-, POST AND PACKING 15/- EXTRA,

NEW 5 BPI C.R.O. TUBES £2/17'6

—IN ORIGINAL CARTONS—

FOR THAT TV SET OR OSCILLOSCOPL

CERAMIC SOCKETS FOR ABOYE 4/6 EXTRA (Post and Paclung Freight Rate—N.S.W, IZ/b |n+ers}a+s 17/6.)

22 TRANSCEIVERS—CRYSTAL CONTROLLED
NEW CONDITION—FREQUENCY 2 TO 8 MCS.
The ldeal Set for Small Ships, Fishing Boats, Fire Brigades, etc. These Sets, which are air tested and approved by the
P.M.G., are supplied complete with 10 valves, 12v, vibrator power supply, 9in x 6in oval speaker, microphove and
crystal to required frequency. £29 /15/- F.O.R.

NEW INDICATOR JMAKING UP THE
UNITS LITTLE G NER

These new indicator units contain 3
valves, controls, etc., and V.C.R. £3/ ] 0/_
ACR/10 C.R.Q. tube and socket. Ideal
for the small scope. F.O.R.

24 Volt Mldget Motors
Shunt Wound

Fully  Lamiuated Ficlas
Wound Armature Sixteen | Camplcte kit of parts for the 1957 *‘Little
Seament Commutator, | cioneral” as featured R and H  including
hall-hearing,  Ideal  for | girractive  hakelite  cabinet  with  slide  dial,
Maodel Trains, Hohbyists. | price includes vatves and Rola 5F speaker and

£12/17/6

(.4
RADAR RECE]VE“S etc. Condition new. kit is complcte 10 the last nut and bolt. (Set
’ ) Price, cach wired and tested £2/15/ extra).

Iese radar recelvers type 7Z.C955 contain 16 - . - . . .
valves and a M Mc. LF. strp svitable for your 25/" T b oer,
TV experiment. Units are In new condition. I'oundation Kit for abave comprising Bakelita
£2/ ] 7/6 Packing and  postage: | Cabine, Chassis and Dial Assembly .. 57/6

N.S.W., 1/6: Intersiate, Post and Packing: N.§.W.,, 14/6:

Packing 15/. extra, 2/6. Interstate, 25/-,

SPECIAL—FREE VALVE OFFER

WITH ALL ORDERS OF £6 OR OVER SIX NEW VALVES SELECTED FROM THE FOLLOWING LIST

WILL BE SUPPLIED FREE. (COUNTRY ORDERS, PLEASE ADD 2/6 EXTRA POSTAGE.)

1Q5GT — 1C7G — 6H6GT — 6K7G — VR65A — EF50 — 954 — 6C8G — IPSGT — 1KSG — 7193 — CVé
— 6J7G — 12S8K7.

"NEW 12V GENEMOTORS ROTARY CONVERTERS AW.A. H.F. Signal Generators

inent 12v, 4.5 amps. Oulput 220v, 100 mA.
Suitabie for Car Radio Amplifiers, efe,, Input 24 to 32 volis.  Oufput 240 volt. 60 | Neyw Coudition. Freg, 25 to 50 Mcs.  Suitabie

£2/7/6 cyefes. 150 wadt. £16/ '| 7/6 FOR. for TV servicing, etc. Supplied ;ilh Calibra-
Post: N.S.W,, 6/6; Interstate, 9/6, New Condifion. flon Chart. £32/]5/' O-R.

METROPOLITAN RADIO SUPPLIES

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398
640 KING STREET, ST. PETERS, N.S.W. PHONE LAG6087

Radio, Telavision & HHobbies, June, 1758 Page Cne Hundred and Twenty-three




“"WE HAVE EVERYTHING FOR
THE HHI=-KF1 ENTHUSIAST-

and Gordon Davies and 1 will
give you all the advice you
need. Why? Because we love
the business!

“Gordon Davies and 1 have been build-
ing hi-fi for vears. Now we have our
own modern workshop testing labora-
tory and auditorinm. We'd he de-
lichted to meet vou and just show
what you can build vourself with our
hi-fi units. Drop in any time—you
are not obliged to buy anything.
Better still phone XJ5928 and make
sure we will be there.”

John Breakspear

BUILD YOUR OWN SET WITH MODULAR
COMPONENTS AND KEEP COSTS RIGHT DOWN

STOCKISTS ¢F THE BEST HI-FI (OMPONENTS!

. | Philips
Modular Wharfdale M.B.H.
Quad Goodmans Elac
Philips Dual
AMPLIFIERS h‘::fmn LOUDSPEAKERS { Jensen RECORD PPLAYER Collaro
Gram iang Peerless & PICKUPS Garrard
A kp Rola Goldring
©9 and others. Leak
Therens
® Buy your records under f* Co;mlffy eﬂf:':ii?,sfs ,sf"d coupon
O_ L) [ K} or cara ogue [} {-T1I Unirs an coms-
Hi-Fi conditions ponents,

Modular has hundreds of discs; all types. Check . ._.... S
them on our hi-fi player and be sure before you
buy. We will post you any record you like, by

To MODULAR ELECTRONICS,
579 Sydney Rd., Seaforth. N.S'W.

1 1

: i

the way. i :
1 Pleose send me catalogue of hi-fi |

I equipment. H

1 [}

MODULAR| ivwe |
. :

i H
ELECTRONI C s jAPPRES oo 5
579 SYDNEY ROAD, SEAFORTH. XJ5928 !  RH s 1
Just down from the Post Office. fecemmmnmn e mmm——— cmmmmm———
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NSWERS T0 CORRESPONDENT

R.B. (Amby, Q.) wants to know if we have ever
described a transistor type 3-speed record player
and whether it would be possible to buy all the
parts for such a device

A. We have never described such a unit, R.B.,
mainly because of the difficulty of oblaining parls
snfil the present time. The position is improv-
ing. and maost of the parts. for . the amplificr
section are now availablc, but the problem of a
suitable motor still remains.

G.A. (Punchbow)l, N.§.W.) is anxious that We
discugs the subject of Refiex Horns, Vented En-
closures. and similar forms of speakers, and sug-
ucsts we cover this sublect in the Answer Tom
Page.

A. Many thanks for your suggestion. G.A.. and
we will keep this ider in mind for possible use
in the futurc, In the meantime. we SUg8ESt you
sludy the series of articles on the subject in the
September, October, and November, 1956, issues.
Copies of these arc available through our aquerv
scrvice. ,

P.L.O. (Seacombe Gurdens,  §.A) sends us a
portion of a circuit which-appears to be from a
J88 Mc super-regencrative receiver, and wants to
know if we can suggest why it is not working
properly,

A. There is not much we can do to help,
P.L.O., particularly as” we do not possess the
cntive circuit.  The portion shown appears (o be
a perfectly slandard audio amplifier, and, with-
out some idea of the .nature of 1he fault, we

cannot  suggest any reason why it should not
work. We arc glad to learn that vou found the
“Amateur Licence” articles so imeresting. ©

D.R. (Villawood. N.S.W. has an "ARR teceiver
which suffers {rown the delect. that 2BL s received
aver the entire braadcast band, He ‘also asks
a auestion abont the effevt of daylight on short-
wave reception.

A. The trouble you describe (s pwre or less
te be expecled. considering that the 110 is almost
exactly on 2BL’s frequency, and that you are
within only a few miles of the Lransmitier. We
cannot suggest any certain cure, but the bost
approach might be 1o shift the IF slightly unti(
it was clear of this channel. What you say
ahout daylight and night reception is corrcct, and
i opne reason why conditions vary from hour to
hour, In the conditions vou mention, the hest
that can be hored for it that the major portion
of the signal path will be in darkness, and that
the transmitting and receiving acrialg favour traus-
aussion and reception in  the direction  which
ensyre this condinon,

L.B. (nverell. IN.S. W asks when we intend
to describe a completely battery-powered gramo-
phoue.

A. The nwin difficulty at the moment is the
supply of suitable battery-operated motors through
ordinary commcrcial channels. The supply posi-
tion of transistors is rapidly improving and we
do not forcsce any difficulties on this score. With
minor modifications (o the input circuit, a tran-
sistor amolitier along the lines of rthat described
in the April issue would be suitable,

C,1.Y. (Bendigo, Vic) in one and the same
letter gives us both a pat on the back and a
kick in the pants. He finds fault with the Ama-
teur Bandspread Tuner reccntly  described.  while
e describes the recent articles on obtalning the
Amateur Operator’s Certificate of Proficiency as
“inspiring,”

A. We have read and noted all vour criti-
cims of the tuper in defail. We can defead
all the poinls of criticism on the ground that

the tuncr was designed to use only components
readity available in this" country and able to bc
built at minjmum cost and with a minimum eflort
on the part ot the constructor. KFor example, the
usc of hand trimmers immediately saves most of
the work invelved in trimming coils for a band-
switched rcceiver in order to give exact coverages
and make them track accurately. [t is true that
this method presupposes some frequency standard
in order to obtain exact calibration when chang-
ing bands. However, such a standard is desir-
able even with rthe conventional arrangement.
Thapks for the \hind remarks and best of luck
during your Elcctrical Enginecring course.

D.B. (Kongwak. Vice.) wants (o know whether
the type 3AS5 vafve could be used in place of the
6SN7 and also sccks some information regarding
copper oxide rectibers and crysials,

A, Unfortunately, we bave absolutely no
of the circuit in which you propose to
(his  substitution, making it virally
for us to say whether this s [easible or not.
Huwever, the two  valves  are  aot really  very
similar and such substituiton is not jikely to pe
very successful in many cases,  We assume your
reference o the copper oxide rectifier implies s
ase for a filament supply, but this could also
introduce complications. 1t is difficult to cam-
pare the efficiency of copper oxide rectifiers and
crystals, since they are normally used in qulite
different applicgtions and it would be necessary
to know the particular one Involved. In general,
erystals are used only as detectors and  are not
suitable as power rectifiers in any sense.

1.G. (Camberwell. Vic) is nne of our younger
teaders and has builtl a number of our smaller

idea
nmake
impossibije
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transistor sets. He
data for a

sels,  including one of the
wishes 1o know if we can Supply
“rush box" for use on 144 Mc,

A. By a “rush box” we assume you are re-
ferring 1o the super-regencraiive type of receiver.
1f so. we arc afraid wec cannot help much, since
the only data we have published is for a 166
Mc recciver of this type in October, 1947. How-
ever, reccivers of this type are not lookcd upon
very favourably for use on the 144 Mc band
these days, due to the severe interference they
create,

P.A.0. (Highelt. Vie.) is ioterested in an  im-
ported type of fash unit using transistors and
wants to know whether we can supply any cir-
cuit delails.

A, We have seen the device to which you
refer and it appears to use a heavyv duty power
lransistor as an audio oscillator in place of a

vibrator.  The total encrgy does not appear lo
be morc than ahout 30 jouvles, althourh the re-
Accior and lamp appcar 10 make good use of

this limited amount. There does not appear (o
be much prospect ol  obtaining  suitable  com-
ponents. particularly transistors, at this stage. The
unit uses a normal clectrolytic capacitor,

G.E.P. {Burwood. Vic.) has recently installed
an claborate amplificr and spcaker svstem, and
wants to know if it is possible to usc a tuncr
with it.  In particular hc suggests a crystal or
transistor set.

A. [t wouid be possible to use a crystal or
Iransistor st in the manner vou mention, and
there is little bkelihood of damage 10 the cauip-
ment.  Howcever. the performance of such simple
receivers  generally  leaves much te be  desired,
both in terms of sclectivity and freedom from
distortion.  The idea would be worth trying, if
nnly because it would probably not involve much
wark or expense. but we think you would find
a more conventional tuyncr a hetter proposition.

G.F.M. (Darlington, N.8.W,) writes to tell us
of his . expericnces  with the ‘Three Band 8/\W
Receiver of May, (957, Hec has logged 276 broad-
cast statjons, Awustralian and overscas, not count-
ing local broadcast stations.  Similar  perform-
ance has been obtained on the §/W bands, in-
cluding American and  Fnglish stations,  Hge
inauires abour 144 and 166 Mc  reccivers
suggests we  deseribe something along these
i the aear fitvre

Alany thanks fnr e report on the receiver,
and it is gratifying to learn that you have had
snch succest with it Your log of stations is
certainly  impressive amd an cacellent example ot
what can he done with simple eaquipment when
correctly handied.  We assumc you are refer
ring to the simplc soper-regenerative lvpe of ro-
ceivers for use on 144 and 166 and a 166 Mc
supcr-regenerative receiver was described in Octo-
ber, 1947. However, such equipment {§ not
looked upon very favourably for these bands. due
fo the scvere interference they cause, The superhet
i8 almost universal now.

also
and
tines

A Al

J.G. (Melbourne, Vic.) sends in a correction
to a cireuit submitted for the “Reader Built
It page.

A. Your circuit is still not right, in that

you have the capacitors in scries with the supply

lincs w the receiver instead of bypassing the
lines to earth,

B.H.K. (Ingham, Qid.} asks about the Australian
Shortwave Handbook.

A. The last editon of the book was published
in 1950 znd we have no immmediate plans o
produce another edition. Possibly there will be
another edition at some time in the future b
in the meantime vou will find a proportion of
shortwave rnatertal  in  the pages of Radio.
Television and Hobbies,

LA, (Perths W.A) includes items for “Here's
Your Answer. Tom”” and “Let's Buy An Arxu-
ment’” as well as a few suggestions regarding the
running of the marazinc in general.

A, All items nated.  We find 2 hard cnoush
to design. copstruct and  test sufficient  projecis
for ncw issucs ta be published monthly: a weekly
issue  would ensure  that a3l moembers of our
stafl ended in an carly grave, In order to list
projects which arc 10 appear in & following issue.
it would be necessaty for us ro work about two
months ahead ol publivation date. because not
all projects which we begin actually appear in
print.  Somc are discarded because they do not
work as wcll as we had previously hoped and
athers because of parts supply and other reasons.

T.LH, (Mclhourne, Vic,) wishce to uswe a [FS
wvalie as an eoxtra stage on A small recciver and
wams  te kpow if R 10.000 ohm  transiormer

be correct for this valve,

A. The correct load for this valve is betweenm
16.000 and 20.000 ohms according to the mannet
in which it is used. However. don’t let that
ston you, PIH., as the set will stifi work. and
work quite well. with this order of mismatch. {s
fact we doubt whether vou will potice the dif-
ference in practice, and it would certainly not
fustifly spending money on a new transformer.

1LE.¥F, (Mangapehi. N.Z,) wants (o know whethey

a version of 1he VORI97 can be used tor the Small
Oscilloscope  ciretit - published i1 the  October.

wongid

1057, issuc.  He also expresses his apprecistion -
of our magazine and the interest and assistance
it offers.

A. As a matter of [nfervst some detaile ap

the VOR-97 wibe appeared in rhe April, 1058,
issue, and we would refer you to this in addition
ta any other data you mavy have. We doubt
whether this tube would be suitable for use in
the circuit as it stands, apd would be more suits
able for use in one of the sinpler SBP1 circuits
we have publishcd in the past. Copies of thess
crould be obtained through our posial service
Many thanks for your kind remarks about the
magazine, \

STANCES, however,

HOBEIES, Box 2728C, GPO, Sydney.

PP PP PP PPPPy

The Radio, Television and Hobhies Query Service

All queries concerning our designs, to which a POSTAL REPLY is required
must be accompanied by a postal nole or stamps ta the value of TWO SHILLINGS.

Far the same fee, we will give advice by mail on radio mattars, previded
the informatien can be drawn from general knewladge. UNDER NO CIRCUM. ¢
can we undertake to answer
research, modification te commercial equipment or the preparation of special

cireuits, 3
b
b Whatever the subject matter, we must work on the principle that a letter ¢
4 is too involved if the reply takes more then 10 minutes of our time. 4
3
i Queries not accompanied by the necessary fee will be aniwerad FREE in
the columns of the magazine and presented in such a way as to be of interest to
other readers. b
3
" To those requiring only eircuit reprints, &c., ws will supply far TWQO ¢
¢ SHILLINGS diagrams and parts lists from our files covering up to threa con-
structional projects. Scale blueprints showing the position of all holes and cut- 1
outs in standard chassis can be supplisd for 5/-. These ara available for nearly all
¢

our designs but please note thay do NOT shew wiring details.
1 Address your letters to The Technical Editor, RADIO, TELEVISION and

preblems involving special ¢

Note that we do not dea! in radio components. Price quotations and details
y of merchandise must be eobteinad direct frem our advertisers.
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MEETING THE LATEST TRENDS IN
CAPACITOR DESIGN, demanded by
radio and T.V. manufacturers and engineers

@ Greater Efficiency.
@ Higher Operating Temperatures.
@ Economy of size.

CAPAc:rAncs
In the type L51 A.E.E. have produced a paper capacitor 0.001 up %o

RANGE:
— .47
which Preferrey valu,, YF in pom. A,

% Because of the ‘extsnded fall” constructien, has
lower Inductoncte and Is thersfore more eﬂatﬂva This wide
over o wider range of frequencies. Purpese s
* 15 capable of operatisn In amblent temperatures Prucﬂmﬂy -~
up to 85° C. (185°). ¥
* Has these features In a convenlent size and shape.

tNge
lars cup
ory form

of gen eral
be used 1

For more VALUE for your money, specify
A.E.E. Type L51 Capacitors — fu" range
now in production.

Technical details on request.

-5
‘Manufacturad uncer licence from A, H. Hunt (Capaciters] Ltd., Lendon, b '

< Australasmn Engmeermg Equmment

CO. PTY. LTD.
476 G.ATRC)BE STREEYT, MELBOURNE. FY 2638

N.SW. Agents ~Wm. J. MLELLAN & Co. Pty. 1td_ 126 Sussex St, Sydney. BXII31
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Learn while you
build a receiver

(Continued from page 355.)

do not have the misfortune to strike
a faulty component) it should be possi-
ble to test the unit as a simple audio
amplifier. For a start, plug in the 6BV7
only, connect to the mains, and switch
on.

It should be possible to sce the fila-
ment of the 6BV7 as it warms up after
a few seconds, and this will indicate
that this part of the circuit is correct.
If so, switch off, plug in the 6X4, and
switch on again. Watch the 6X4 care-
fully for any signs of distress, such as
sparks, blue flashes. etc.,  which
would indicate a short circuit in the
HT system somewhere. If nothing like
this occurs the set may be left running.

It will be a good idca if you can
obtain the use of a multimeter at- this
stage, and it may be possible to borrow
one—and possibly the owner atong with
it—to ‘help vou check that all is well.
A pancl of tvpical voltages will be found
elsewhere in the article, and your set
should have approximately the same
values. A tolerance of at least plus or
minus {0 pc is aflowable.

If all is well yvou can try feeding
some signal into the volume control
which  should be heard in the

speaker. The simplest source of signal—
believe it or not—is your finger. If you
place a finger on the “active” terminal
of the volume control, with -the latter
fully advanced, you should produce a

Jow. but quite audible hum in the
speaker. This 1s a rough, but fairly
accurate, indication that the stage is

working correctly.

A much more useful signal is that
from a crystal pickup, and you may
be able to horrow one ol these from
somewhecre if vou do not already possess
one. Tt will normally be fitted with a
shieided wire (i.e., single -conductor in
a copper braid) the conductor being the
“active™ and the shield the “earthy” side
of the circuit. Simply connect the con-
ductor to the active volume control ter-
minal and the braid to- the chassis. If
all s well vou should produce-a useful
signal level at the speaker. :

And that is about all for ‘this month
enough, we feel sure, to keep you occu-
pied until next month, when we will
continue the story around the “detector,
AVC and IF amplifier stages.

{To be Continued)

ALL ABOUT AUDIO
AND HI-FX
(Continued from Page 47)
15-ohm output and then make all their
tests with a 15-ohm resistor across the
terminals. No wonder they produce such
wonderful resnlts. T ask you, how many
loudspeakers. look. like .a.purc. resistance?

Mr Cooke has already expatiated in

Purt 6 on the difficulty of matching .

elcctrostatic  spcakers to- an  amplifier
and translating watts into. sound with-
out hidden losses. Many moving coil
systems show a ‘steep rise in impedance
below 100 and above 2,000 cps. It is
easy to remember that a rise from 15:
ohms to 30 ohms reduces 10 watts to

5 watts; nevertheless this is often. for-.-
gotten. The virtue of a level impedance -

curve cannot be over-emphasised.
(To be-concluded.y -~ -+ - -

Radin, Telwvision & Flobbies, Jurs 1953
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Solution and further crossword next month ‘ %
THE R., T.V. & H. CROSSWORD No. 50 |
4
\ . .
}  ACROSS n ) 3 Z B - T
1. Due to /
electron S &)
emission z
(adj.). -3 z
8. Rises on z
wings. 7T z \
\ 10, Pounds, \
shillings, 1 2
pence )
e (abbrev.). T I 2
y 11. Electrical '
§ measiring \
i mstrument. z
14. Needed by f§ \ 9 120 210 22 3
all radio = |'® |17 8 9 '
) servicemen {
§ (2 words). 24 25 < y
16. An inert 37 28 :
é gas. \
19. Duty list. N
: ’ 30 7 3
412, Emmet (pl} 1 z
z proscculte.
26. Largest
Australian 35 36 5
- bhird.
§ 27 x;:ig’ filaments. 12. To permit 20. fapanese
) Do 2. Disruptive operation City.
29. gfla]eor lez expansion from 21. Temporary }
Vsl v cat of gas. power dwelling.
YAy S 3. Supports mains (2 22. To be sorry
33. Supporting electrodes words). for.
2 zLxIttq:‘hmcnt. in valves. 13. To 24. Reference
’1‘:' (:gr'];'lr 4. Man's Increasc. table.
36. Belore name. 15. Girl's 2%. English
{prefix), ' 2 ':_;"f“;d- 7 ?_"n1?- University.,
. Urice. . Freemng. 30. Frozen
. .DOWN. 7. Inquire. 18. Northern - water,
1. Used for 9. Girl's Territory 32. Bgrn
valve nanme. (abbrev.). (Fr.).

FROM THE SERVICEMAN
WHO TELLS
(Continued from page 61)

scction, in this case biasing it almost
to cut-off. As a result, it had virtually
no gain, and the little signal which did
force itself throngh was horribly dis-
torted. . . .

Thus the lower output valve was not
only inadequately. driven, it was fed
with a badly distorted signal into the
bargain. Small- wonder  that distortion
showed up -at such a low output,

So there we are; three classic cases
of leaky coupling capacitors, each with
its own little peculiarity. Enough variety
to keep me satisfied for some time to
come.’ ’ ’ :

e el il B A Al A A e A i A At A Pt

Last month’s solution

rIUTTIREIRIFIOIRIDINE
ERIRIANVIE | R
clol ILIEIDTIRIAICEID
TATISIILIE NIRA
RIEfRFEEIDIBAICIK
B AlLIEE T
i AID|DS TIHS
ARBLIE RIA
ARRAIC STIRIOIP
TI0IOTIVIN EN
| VEE<IBANA
oNIE[UcILIl IDIRH
NI EIS|TILEIRPIE[O
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HERE’S YOUR ANSWER, TOM

(Continued from page 63)

~wurds. and forwards with no significant

difference in most cases. )
Your final question about the potentio-
‘meter could not be answered withont
knowing more ~about the’ circuit- in
which it is to be used. There are some -
cases where the difference would not -be

impottant - but there are other cases
where it would make a major difference
to the operation of the circuit. In: the
case of most small receivers, the change
wounld mean an increase in the distortion
of a detector, a difference in the bass

response of an amplifier or something

similar ‘and you need no6t normally be
afraid of permanently damaging compo-

= pents- by making’ the substitution.
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NEW MICROGROOVE.
4 VALVE MIDGET

'AMPLIFIER

£19/18/-

Specifications
240 Volts A.C. Valves: B6AQS,
6AUB, 6AUA and 6X4.
Output: 4 Watts.
Size: 6”7 x 54" x 4" with separate
speaker box with Rola 6H 67

speaker. i
Suitable for microphone and pick-up amplify-

ing. Equipped with volume and tone con-
trols  and microphone/pick-up  change-over
switch.

LIMITED QUANTITY. PLACE YOUR
ORDER NOW! SORR

Y NO C.0.D.

RALIO CENTRAL

691B GEORGE ST., SYDNEY.

BE YOUR OWN BOSS

Make £10, £15 or £20 a week.
at home in yvour spare time. Send for
details of my Guaranteed Money-
making Plans, Special courses of in-
struction FREE, Don't miss this oppor-
tunity for extra cash. Write NOW to
Desk R.H.,, PROFIT ENTERPRISES
(reg.), Box 5070, G.P.O., Sydney.

-

STSTNOCUT HERE & | POST S =

RADIO IS
AN INTERESTING
HOBBY!

STOTT’S has an Inexpensive Course especially

prepared for Amateurs, Radio Salesmen, Ex-

perimenters. Dealers. Servicemen, Builders of

Sets, and others,

This Popular Course has been designed and

prepared hy experts.

This Student wrote;— .
“Your Course has created for me a pro-

fitable business in servicing in my surround-

ing suburbs.”

Write today for full details

100 Russell ' St.,
St..- Svdney:

Melbourne;
290 Adelaide St..
Grenfell St.. Adelaide: 254 Murray St., Perth.

149 Castlereagh
Brisbane; 21

To STOTT'S: Please send me, free and with-
out obligation, full particulars of your Course
—RADIO FOR AMATEURS.

My Name
Address  ...cscaiiesiseiisenssinesinirnia.,

sssssansssssnnsnnansss ARE ...... (R.H.658)
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Answers to correspondents

B.C.). iBrishane,
gestions for projects and features in
zine, ,

A, The tuner vou suggest would not be greatly
different from many we have described in the
past, and which would at least serve as a basis
for design if you should care to experiment. How-
ever. we are not quite sure as o the exact pur-
pose of the complete project, and feel thar better
results may be obtained by a different combina-
tion of units, If it is proposed to operate the
entire equipment from an accumulator, it would
be necessary to consider the lotal power require-
ments very carefully, since it is quite likely that
they would exceed the capacity of the vibrator
supply unit. If you care to let us have more
details of the exact purpose of the equipment we
could probably advise vou further. We are keep-
ing in mind the subject of model control, and
you may care to refer, in the meantime. to the
September, October and November, 1950, issues
for an interesting series on this subject. Many
thanks also for the suggestion regarding the past
projects reference, but we are afraid this would
be difficult to introduce.

the maga-

K.H.W, (Geebune, Q.) asks if we intend pro-
ducing an amplifier handbook and also a number
of questions on audio,

The amplifier handbook has not been for-
gotten but we have been faced with so many
new and complicated projects over the last couple
of years, notably television, that it has been
impossible to undertake any new handbooks.
Cathede follower output stages for amplifiers do
not offer all the advantages that would first
appear. While the output impedance and dis
tortion of the output stage are both very low.
the output valves require a high driving voltage
and the design of a low distortion voltage am-
plifier becomes a problem. The relative merits
of single and multiple speaker systems have heen
discussed in the magazine bwt no simple conclu-
sion ¢an be drawn. Some like one system. some
the othér and it largely resolves info a matter
of individual taste,

A.D.R. (Bentleigh, Vic.) is anxious to obtain
further information concerning the line flter men-
tioned in a recent Answer Tom article.

A, A complete line filter was described in the
Tanuary and July, 1953, issues, and copies of the
circuit and other details may be obtained through
our 2/ mail service in the usual way.

R.B. (Artarmon, N.5.W.) requests that we pup-
lish details of a 5in TV receiver.

A. Such a set was described in the September,
1957, issue, and a few copies of this are still
available if vou require a copy, This, coupled
with articles in the December, 1956, and lanuary,

0.) offers a number of sug.

1957, |(ssues (also available) makes a very comv:
plete discussion of the whole subject.

LB. (East Preston, Yic.) reports that he has
built the Three Band Three and has obtained
excellent results from it. He also wants to know
whether the ECLB0 valve is readily available and
what are the pin connections for this valve

A, Many thanks for the report on the Three
Band Three and we are glad to learn that you
have found it so Ssuccessful. The ECLSD “valve
should normally be available and we suggest you
contact either Mullard or Philips if you have
any difficulty in obtaining it. The pin conhec-
tions are as follows: 1, triode platei 2, triode
gridi 3, cathode: 4 and 5. heaters; 6, pentode
plate;s 7, suppressor: 8. screen; 9. grid.

W.R.F. (Victor Harbour, 5.A.) wants to know
in what issue we described the 32 Volt Vibrator
Receiver,’ and how to fit a pickup lo the receiver.

A. This set was described in the October, 1950,
issue and the circuit as it stands is provided with
pickup terminals and the necessary switching.

G.F.C. (Parkes, N.5.W,) writes to tell us that
he has now located a trouble which was previously
. bothering him regarding the gin. TV Receiver. Ap-
parently he is able to receive fairly regular recep-
tion of Channel 2 in thiz location, which is rather
remarkable in itself. He also supgests that the
shape of the picture may be improved by placing
a ring of insulated wire around the screen of the
VCRY7 and connecting it to the EHT positive.

A. Many thanks for your report G.F.C., and we
have noted the cure for your incorrect frame fre-
quency. Since this did not appear to be necessary
on the original, we can only assume that your
trouble was the result of a combination of com-
ponent values which. collectively, differed from the
original by a significant amount. Your suggestion
for an arficle is noted, but we have little oppor-
tunity to experiment under the conditions you
describe. A description of some. of the problems *
you' encountered and how they may be overcome
might be of interest to other readers if you cared
to write about them.

4.8, (Arncliffe, N.5.W.) is anzious for us to des-
cribe a five valve communications receiver to cover
the popular ham bands and having as many faci-
lities as possible.

A. Many thanks for your suggestion J.S. and wa
will keep this idea in mind. A set of this general
type was described some years ago (Communica-
tions Five, September. 19400 and it may be pos-
sible to produce a more modern version of the
same thing. However, it must be realised that the
facilities which can be provided in such a set are
distinctly limited. and they may be inadequate for
many of the crowded band conditions which are
encountered at the present time.

WANTED T0 BUY,

dvertisements for this column should reach os
on‘: :‘nennlh before the date of issue and ms'. 3/3
per line, There are approximately seven words
per line. °

b“DR SALE: Castings and designs for Marine,
Locomotive and General Engineering Models.

Catalogue 5/6. Bolon, 72 King St., Sydney.

SELL OR EXCHANGE

LMEC Tape Recorder owners. Replace wour
_worn tape heads with the new type M58 now
avajlable at £6 per pair. £2 allowed on your
ggd ‘E’cads. Elmec, 60 Ferris St, Annandale,

{ELL: Large quantity radio parts cheap. Write
A, Corker, 3 Dundas Rd., Wangaratta, Vic.

OR SALE: Palec M32 with ohms x 1.000 int

battery. battery charger, 12v and 6v. Comb.
unit A.R.C. sig, tracer, multimeter, mod. 08c.i
B.R.L. slide rule-—all bargains, 4 Briggs Cr.

Noble Park, Vic.

JOR SALE: Rovce senior disc recorder, stan-

dard and microgroove, sapphire cutter. New
condition, cost £107. any offer considered. Myers,
23 O'Connell §L., Geelonz ‘Wesl, Vic. ‘Phone
X4715,

Recording. Equipment. 1—10W u/L
3-speed Tape Recorder (15in to 3—’{'4in'},DI—
i ** Ribbon Mike, | “AKG' Stwudiag Dwn,
l\{l}f::?o 1—16in “MBH" (5td. and Micro)} Pick-up.
1—17W “‘Playmaster” U/L s
trol box), 1—12in “Baker” Speaker in 10 cu. ft,
Pol. maple vent. encl. 1—"Presto' disc culter
with 1-D Head istd. and micro). In good condi-
tion, Will sell separately. WX3507, Sydney.

TOR SALE:

Oscilloscope  3in
WX4800,

OR SALE: Cossor 1039M
portable.-suitable TV servicing, elc.
Melbourne.

Back Nos. R.
to Oct,, 1956,

JOR SALE:
April, 1939,

and H, for sale,
2/ posted. Noav.,

* 1956, to current copies 3/ posted; quote on large

you bave,
A. 1. Cox,

lots, also will buy spare R, and
1f out of stock. 1 will get it for vou,
13 Glover 5t,, Belmont, N.S.W.

OR SALE: Axiom 80 and Audiom 80 as new,
half price, £350, or will split. XW35925,
Sunday only.

Page One Hundred and Twenty-eight

Amplifier (with con- !

({‘;ELL: Every back issue R, TV and H. in stock
A at all times 2/ per copy, two or more copies
1/6 ea, Jan., 1957, 1o date 3/ ea. All prices ip
clude postage, T, Weir, 56 O'Connor St.,, Haber-
field, Sydmey, N.S.W. Call and select vour own
copies from large stocks for only 1/ ea. Quotes
for quantity. Inquiries welcome. We also buy
copies. Ring UA2569 any time, #

\;;ELI,: Marconi CR100 comm. rx. 11 tubes, 2tf,
2D stages, Noise limiter, “S” meter ave both
cw/mod., 5 pos, xtal band pass. 6 bands. switched
200 ke-3!me inc. B'cast band. Band spread on

ham bands. Leatherette spkr. cabinet, also book-
Tet. Ist class order, snap £45. Very heavy duty
B.t. power pack, 1000v at 200 m.a, 866's st
class, £15. Commercial 80 m.c. mobile trans-
ceiver unit. As new, complete, Easily changed
o 50 or 144 m.c. A. Shaw, c/o P.O.. Sth.
Brishane. {

JELL: lInverter, 240 DC; 240 AC, 150 watts
b filtered. as new., £16/10/. J. Loney, Apollo

Bay., Vie,

m ELL: 5ft radio plane, rudder, elevator, motor
" control, also experimental receivers. transe
mitters, and one 10 c.c. twin opposed ignition
motor, G, Miles, 190 Crosdon Rd., Croydon,

N.S.W,

"j‘}'ANTED: 2 PATA Amplion driver units, any
i condition. State price. Dickens, Bright,
.

Printed and publiched by Sungravure Ltd., at the
;Sg‘:srered office, 21-29 Morley Avenue, Rosebery.
o
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Oscilloscope 3-inch,
Model TVR/C3

Small and portable, this Cathode Ray Oscilloscope is invaluable
for T¥ and radio service work as well as industrial use. Although
compact in size it confains the features of larger instruments; is
flexible in use and offers many new features. It is suitable for
the visual alignment of TY receivers. In conjunction with a
sweep frequency oscillator and direct access is possible to
both horizontal and vertical plates for examination of strong
voltages. It can be supplim;) with a demodulator probe for
signal tracing work in TY chassis. Yertical amplifier response plus
or minus |db from
I5 cycles to 150 Ke.
and é db down at
! megacycle.

TEST INSTRUMENTS
»

Oscilloscope 5-inch,
Model TYR/C5

Specially designed for TV and radio servicing and for qeneral
purpose use at frequencies from (0 cycles to 6 megacycles per
second. Accurately buiit and designed, it has many new features
which make it valuable for TY service work as well as general
radio work and industrial use. Complete with instruction book
and all necessary leads.

5 Iz

=

|

TV servicemen and service

® Picture Tube Adaptor.
S g Qg G L T QL LT T

§ organisations: %

u"IVEn:gv %i: You are invited to inspect our Television and §

: GRA“ % radio test equipment under working conditions §
INSTRUMENTS =Bl Rt e

PTY. LTD. % situated in one of the arches under the Harbour g

: i_%j Bridge, with easy parking facilities. §

5 NORTH YORK ST., SYDNEY. BU3169 %??l—i_ﬂl\lﬂm““\HHH“N\lellu\mlllllu\WHHNﬂﬂmlﬂmﬂllmmﬂllﬂ”i”ﬂllHmmllm"Wlllllmmlllﬁmﬂllllﬂlmﬂﬂ%ﬁ
g"l““lll“"|l“||“||||“|||“|||l“|l|l"llllllll“lllllllllllll"ll"llll"HIllllllllll"||“"|""|l"""l“"l""l"l“l“l|l“l||H|||III||IINIIIIIIE"
z ® Valve Tester TVT/2. ® Pattern Generator TVR/PG. g
E ® 5in Oscilloscope TVR/CS. ® Resistance Capacity Tester VBA. -E
g ©® Multimeter TYR/MM. ® Demodulator Probe. E
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This AR.T.C. Success Story Can Be VYours!

-~

YOU CAN DO THIS
PRACTICAL WORK ON
EQUIPMENT AT THE

COLLEGE, BUT (D RATHER

WORK AT HOME.

WY NOT TAKE THIS
ARICTELVISION CO'U‘?SE
LOOKS LIKE THERED
2 BE MORE
XY FuTuRE
»

>

INTNv S

6 MONTHS LATER :
TRAINED BY ; ‘. YES, yOU ToO

ARTC.? WELL, CAN GET OUT OF
YOUR DEAD-END
JOB, AND EARN

MORE MONEY, IF
YOU MAKE YOUR

SPARE TIME PAY
WITH AN A.RT.C.

COURSE.,

YOU'RE THE MAN } ISNT IT WONDERFUL
FOR LS / Al

TO BE ABLE
TO BUY THIS CAR/

YeES, |
THANKS TO |-
ARY ARTC. |.

GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION

There is a profitable career for you in the many phases of radio television including manufacturing, radic
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C.
can help you gain one of these much sought-after positions, but remember, it is only the trained man
who succeeds and A.R.T.C, can give you the complete training which is necessary

TRAIN AT HOME OR AT Make Spare-Time Money MAIL COUPON NOW
THE COLLEGE If you wish you can make your spare- You are invited o mail the coupon be-
With ART.C. you can obtain the time earn money for you. Many low which can be your first step to-

training you need. At the benches and

wards securing a job or business of
in the lecture halls of Australian Radio

tudent - 2 :
Slcentmake el Moneyi alisrale your own with good’ prospects, security

and TV College or in your own home, fime work after only the first few ind big money. A.R.T.C. will mail to you
by correspondence . . . you can be weeks. Think of all those things exira by return, at no obligation to you, the
taught every important aspect of radio money can bring you .  home of your big free booklet "Careers in Radic and

television, details of every application Television." This booklet will show you
of the fundamental principles. The f definite steps you can take for a better
course is intensely practical and guard your future . . . mail the coupen job . . . how you can succeed in life.
individual. today! Post the coupon, 'phone or call NOW

own, car, time for relaxation, etc. Safe-

AUSTRALIAN RADIO  § ez ™
AND TELEVISION | il TS |
ear Sir, " 340 1

.~ COLLEGE R g

© PTY. LTD. ; :

g NAME '

E.S. & A. BANK BUILDING E ADDRESS E
Chnr. Broadway and City Road, Sydney : :
(opp. Grace Bros.) Phone BA4891-2, . H





