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EDITORIAL

HERE were no surprises in the

reports of the Australian Broad-
casting Control Board's Inquiry into
FM.

Those who had something to gain
from its introduction supported it,
and those who would be obliged to
spend money or incur risks against
their wishes opposed it.

The "A.B.C. would obviously like
to use FM, the commercial stations
were divided in their opinions and
fearful of the cost, and the Austra-
lian Federation of Broddcastmg Sta-
tions strongly opposed it on prin-
ciple.

The federation claims that there
has been no public clamour to re-
place the present 30-ycar-old system with FM. Of course, there
hasn't. How can the public clamour for something about which
it knows nothing? The experimental stations, with their limited
and duplicated program material and their indefinite tenure, are
no test at all of possible public approval. There just isn't any -
evidence about the public’s indifference to FM.

It claims that if the system at present was unsatisfactory, a TECHNICAL EDITOR
change would have been demanded. Once again, the public can't
demand a change unless it understands the alternative. But tech- NEVILLE WILLIAMS
nical members of the public who have this knowledge have been M.LR.E, (Aust.)
demanding a change for years.
The federation believes there is ample evidence that the MAURICE FINDLAY
public is satisfied with the present AM situation. There are plenty AS.T.C.
of radio listeners who will dispute this, Along the South Coast, PHILIP WATSON
in Woy Woy, at Bondi Junction. There is plenty of complaint AMLR.E (Aust.)
even in my own salubrious suburb. .1 cannot receive 2BL without Wi

interference.
MERVYN HUDDLESTOM

A NATIONAL MAGAZINE

OF RADIO, TELEVISION

HOBBIES AND POPULAR
SCIENCE

EDITOR

JOHN MOYLE
S.M.LR.E. (Aust.)

A fourth claim is that the growth in IICCT'ICEK shows that the
public is well served. It shows nothing, to my mind, except that
our population is growing. Even if our radio was bad, which
it isn’t, people would still rather have it than nothing at all. =

There is only one real objection to FM, and that is the
financial upheaval it would cause. in the present broadcasting Vel. 12
structure. Most broadcasting stations admit this difficulty, and ’
to make a case on other grounds is to skate on thin ice.

The whoele thing reminds me very much of the debates
when TV was proposed. Despite our fears, we are getting over

. that hurdle very nicely.

If there are people ready and willing to risk their money and

give us FM programs, they should
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SUBSCRIPTION RATES

C'wealth, NZ, M. Guinea, Fiji—
£1/4/- pa.

be given the opportunity to do it.
We should not be denied any pro-
gress, merely to protect the interests

of the present operators.

—-————?——
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THE PALEC DYNAMOMETER

A.C. POWER
ANALYSER

An Invaluable Aid in:
REFRIGERATION: Sealed unit diagnosis.
TELEVISION: Servicing.

PLANT: Maintenance.
PRODUCTION: Testing

Low POWER FACTOR . iectrical
ENEMY No. I. Find and corract Ihis coslly afecl-
rical waste with the Palec AC. POWER
ANALYSER, MODEL Pa  Australia’y first  DYNA.
MOMETER MULTIMETER for slaclricel service, maintenance,
and festing.  Eleciricily ulilised sfficiontly could SAVE
THE COST OF AN INSTRUMENT many times over

® WATTS

MOVEMENT of fhe nickel-iron corad type. There are no rechiliers
® POWER FACTOR o en et resstance tncloded o is 1 secemry 1o sompersals

This A.C. Power Analyser, incorporates A TRUE DYNAMOMETER

for line voltage in watimefer readings.

® VOLTS

ACCURACY : Efiech of wave form, power factor, valtage,

® AMPERES current and Irequency variation ars negligible. ;
RANGES EXTRAS: Leathor carrying case. External Resistance Box
vouTs AMPERES WATTS for -phase festing.  Currant and Patential Transformers for
AC.DC Ac. AC extending-ranges wpplicd at extra charge.
a1z -2 0.10,6d0
- o5 s 'of wa
22500 230 J 1 nes of watr TRADE PRICE £33/15/- plus tax, TERMS.

MULTIMETERS

Two: models are available:

Model M32 - 1,000 Ohms per Valt.

Madel MX32 - 20,000 Ohms per Yalt.
These mullimeders are indispenseble for modarn ELECTRICAL, RADIQ and 7.
instalfalion and sarvice.

RANGES:—

Yolls  D.C. 0/0.1.3-10-30-100-100-1000 . 7
Volts  A.C. 0/3-10-)0-160-300-1000 . b
Curreni D.C. 0/1-3.10-30.100-300 mA.. 410 a 9
Curtont A.C. /1 A [lor use wilh axl. cuieat ransformers) )
Ohms 110 megohms 3
Decibels Ref. fovel 1 mW. in 600 ohms 3
Decibels Ref. level & mW. in 500 ohms . D3
Total 32

1o

TV, NOTE: External probe available for Medel MX32 lo extend range
70,000 volts D, C.
TRADE PRICES

Model M32, £17.78-6. Model MX32, EZ5/TQ:6. All prices plus Sales Tax.

Paton Electrical Pty. Ltd.
ASHFIELD, SYDNEY o UA 244 (S lines)

REPRESENYATIVES:
MELBOURNE: . ¢ Holloway 281 Litls Lomeols Sl BRISSANE: K. K. Dow & Sora .
Birohein & Albart s ADELAIDE Mewian ieboren 11, 1728 Laigh SL PERTH: Coryld
N e Harvay td., 76 Wallinglon 5t., @ MODEL M.32
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GUIDE-O-MATIC

et I o e T

B RIGHT-OFWAY

The electronically quided and controlled train takes a cressing,

HIS amazing train at Kelly An

Force Base, Fort Worth, Texas,
glides its way smoothly over three miles
of track which takes in five warehouses,
delivering and picking up goods. The
surprising part is that there is no driver
to guide it through the dark and nar-
row aisles of the warehouses, and vet it
never gets lost.

Its secret is an electronic control
system by which its path and progress
can be pre-set at a switch box on the
“engine.” The dispatcher works out the
plan for each run after receiving his in-
structions, and sends the train on its
way.

BURIED GUIDE TRACK

It has no rails—its path is marked
out by a track of buried copper wire
from which the guide signals are re-
ceived which control its direction, One
thing is important — it must have the
right of way, because as yet there is no
electronic eve to observe hand signals
from other traffic.

When fully laden, the train is able to
pull 29,0001b of freight over its route.

The control board by which the train’s journey is preset.
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‘The Valve-Father 0f

Modern Electronics

* The various elaments of a madern
miniature valve need careful assambly
by skilled hands. tn this piciure, the
operator has just fitted them together
on a special jig. Nete plates at the
left, mica spacers in the frays, and
ready-wound grid structures in the

foreground.

which.  Frally it plays an essential pari
i modern war.

Is there one key to all this develop-
ment, one device which has made 1t all
possible?  Well. it is more complicated
than that, but clectronics has ity most
active and important  component, the
clectronic valve. The valve has its gene-
sis in the carly days of one of the prin-
cipal branches of electronics—wireless
communication. Both Fleming's and de-
Forest's nventions  satisfied  two  press-
ing nceds of thar art at the time-—rclia-
bility and sensitivity — and have con-
tinued to do so ever since. though the
versatifity of their descendants has im-
menscly broadened their ficld of applica-
tion.

THE FIRST TRIODE

The valve performs its best service 1o
clectronics as the active-component of
most circuits, taking encrgy from a
source—a batlery, generator, or “power-
pack” and turning it at the bidding of a
minute signal into a very much stronger
signal of the same form.

We can form an eclementury vndetr-
standing of how it does this by thinking
of the action of the first triode. in which
the inventor interposed a grid of fiae
wircs between the hot filament and the
plate-like anode, with the idea of -con-
trolling the flow of “Edison” current
from the filament to the plate—fhat cur-
rent which Edison had discovered years
previously, though he was vague as to
its nature. The scientists of our time,
while rctaining their professional vagoe-
ness (admittedly of a lower order) have

While historians may wonder whether to brand this age "Electronic” or ""Nuclear," we valve
makers have no doubt about it. In looking at the atoms we do not wish to see through the
cloud of electrons into the mysterious nucleus with its frightful concentrations of energy.
We seek to free the outer electrons by gentle heating so that they may do our bidding in
free space or in metallic circuits; we do not try to provoke profound and terrible disruptions

DI.LAYING our part in the whole busi-

ness of electronics, our strength is
communigation rather than explosion
and the products of our factories find
their most wide-spread use in bringing
together men’s thoughts in all ‘circum-
stances of space and time.

Wide though this activity is, clectro-
nics has penetrated further into our lives.
A review of the whole of its activities
would go like this:—Through the broad-
cast receiver it brings into our homes
news, entertainment, and instruction
from near and far (and these are now
enhanced by the miraculous televised
image): it has spread the network of
telephone and telegraph to the farthest
places of the world; it has broadencd
the art of recording vastly so that man’s
creations in speech and music now be-
long to all time, not to a generation.
Through the public address “system it
binds together great concourses of
people for good or evil. With vehicular
radio it brings ambulances to the in-
jured, police cars to the distressed, taxis
to the needful.

Page” Four

at the heart of the matter.

Without radar and such electronic
aids ships would navigate uncertainly in
dangerous waters and bad  weather:
planes fly blind. It is the sensitive tool
of science, probing with the radio tele-
scope into the depths of the stars, and
detecting the minutest tervestrial pheno-
mena. It provides medicine with power-
ful devices f{or diagnosis and trecatment,
of which the most vital is the X-ray. It
has given industry versatile means for
control and measurement.

it supplies heating of special kinds—
it will case-harden difficult steel shapes,
de-gas valve parts from outside the glass
cnvelopes, preheat plastic pellets before
moulding, assist in glucing ply; and it
will even bake bread in ten seconds from
the inside out, producing a loaf that
is all crust or all dough, it is not certain

A A A A e e ik e e

By D. M. SUTHERLAND
(Works Manager,
A. W. Valve Co.)

.

been able to tie in the happenings in
the valve with many of the generalitics
of modern science, and with their ideas
in mind we can attempt a slightly fuller
description of the interaul action of a
modern  receiving  valve, which bears
about the same relation to an original
deForest triode as does a Chrysler Im-
perial to a motor buggy.

HEART OF THE YALYE

Looking at the valve from the very
inside, we have a heated metallic base
for the clectron-emitting alkaline earth
oxides. This base is a finc wire in bat-
tery valves, or a nickel cylinder with an
internal hcater for valves which are to
be operated from the clectric supply-

mains.  The oxides are in the form of
o thin coating  of ¢rystals of  mixed
haviuvm and  strontiom  oxides,  which

when properly prepared in the manufac-
turing process—“activated” have a
small proportion of barium atoms inter-
spersed throughout their lattices.
These atoms distort, the crystal struc-
ture and alter the energy barriers so as
to enable our friends the electrons 1m

Radio; Television & Hobbier, Cctober, 1957



the outer orbits of the atoms to wandei
a bit more freely through the crystals.
from atom to atom, and even, when they
are agitated by heat, to jump ou! Into
free space quite easity every now and
then.

This, the production of electrons in
free space, is the valve engineer's “emis-
sion,” his most frequentdy used term.
and the key to the working of the valve.

This is so because we are able to
contro! the flow of emitted cleclror}& by
means of electrostatic fields set up by
metal structurcs — grids and plates —
which although quite small are well
within the compass of our mechanical
skill. We have only to direct our con-
trolled electron strcam into a circuit of
conductors via the leads through the
valve envelope to have an -electric cur-
rent which ¢an do the things we want it
to do. .

Before leaving the oxide cathode we
should note that, though with. mysteries
still hidden from the physicist, it stil
provides the most abundant source of
clectrons with the greatest reliability and
efficiency of all known cathodes.

@RID CONTROL

The clectrostatic control we have men-
tioned can best be thought about im
“terms of the field of the positive, and
therefore electron attracting, anode
reaching through the gaps between the
grid wires, and being more or less effec-
tive as the grid is made suficiently nega-
tive, it can, as it were, choke off the
anode field and stop the {low of clec-
trons . altogether.

The grid is very much closer to the
cathode and the grid volfage need only
be varied slightly to give apprecinble
control of the current flow to the plate—
and from this comes the valve's sensi-
tivity. As would be expected. the closer
the grid is to the cathode the more sensi-
tive the valve is, with the proviso that
for close spacing it must be made of
fine wires to give the anode field a chance
of reaching the elcctrons emitted behind
the grid wires. at all, and these wires
must be close together to retain full
control by the grid.

Now, electrosfatic control of current is
related to one of the virtues of the valves,
namely, that such control involves scarce-
ly any expenditure of power; in the
language of the circuit engineer, we have
a device with a high input impedance

THE SCREEN GRID

This means that among other things,
it can operate directly in parallel with
tuned circuits of the kind widely used in
dealing with radio-frequency  voltages.,
without upsetting their characteristics.
This virtne alone will go a Jong way to-
ward preserving the life and the elec-
.tronic valve against the inroads of its
conmpetitors,

Having mentioned radio-frequency, we
can introduce the screen grid, which was
the biggest single improvement to the
valve after the oxide cathode.

The triode had quite a success early
with r-f amplification, but there was a
bit of trouble because of its sensitivity
and its high input impedance, so much
so that the small capacity between grid
and plate gave positive feed-back and in-
stability.

The best cure was to put another grid
between the control grid and the plate—
the screen grid—to act as an electrostatic
screen.

JParticularly when helped by yet a

INTRICATE TESTE

Each

electrical and mechanical faults.

valve is carefully checked 1n this
third grid mounted near the plate because
of a little trouble with secondary elec-
trons bombarded out of the plate by the
original electron stream (this is the sup-
pressor grid and gives us the triple grid
valve. or pentode) the cure was most
cifective, and owing lo the fact that the
control effecr ot the anode was much
reduced. comerred the added advantage
to the pentoae of a high output impe-
dance.

And this ai comes about because we
have ao elcctrun stream out in (ree space
where we can play with it

We have sketched a few of the most
important of the features of the valve's
method of working. It will be interest-
ing to dwell for a moment on its con-
struction.

We have seen that its immmediate
parent was the electric lamp. Edison can
be named the inventor of the incandes-
cent lamp. deForest was closely in touch
with bhis work and Fleming describes
how he had the first samples of his

valve mads for him in a lamp factory

VALVE CONSTRUCTION

The first valves were little more than
incandescent vacuum tamps to which a
grid was added by scaling in thréugh the
glass cnvelope.  The vaive has owed a
lot to the lamp ever since. The carly
commercial types with a round glass
bulb were almost indistinguishable from
the lamp. in general appearance, and
with their fungsten filaments glowed as
brightly.

For a long time the valve used none
other than the structure still standard
for the lamp——the internal parts being
mounted on a subsidiary glass tube seal-
cd re-entrant-wise into the bulb. and
the lead-in wires sealed in through the
flat press, or pinch, at the top of this
tube. ‘ .
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Results

R FOR QUALITY

machine, which detects both
recorded on bank of meters.

complex
are

It was only the search for better per-
tormance at higher freqnencies. and for
a cheaper construction that led to the
use of the flat button stem and stiff leads
as used so widely in the miniature tube
today.

Many of the principal valve-muking
machines, such as the stem machine. and
the Sealex. have been derived from
their equivalent in the lamp factory.
Our glass bulbs are blown on the same
tremendous machines which blow lamp
bulbs: we draw our glass tube from the
sime source; we use the same mechani-
cal pumps.  Admittedly we can claim to
have goae further in the art of produc-
ing a vacuum, with our use of diffusion
pumps. and refined gettering. But our
factories have much in common, and
lamp and valve men are quite at home
in one another's environment.

FACTORY ATMOSPHERE

Industries have each their own afros-
phere. You can walk into a valve factory
anywhere in the world. and hear the
sharp click-click of the exhaust pumps
working against a hard vacuum and the
rattle of the grid lathes; see the row of
brighty lit assembly henches with skil-
ful fingers at work. and watch the auto-
matic exhaust machines at their gritical
tasks. and fecl at home. if you'are a
vilve man,  As one of the escort to the
famous Dr. Zworykin during his visit to
our group of factories at Ashfield, it
scemed to the anthor that he was most
relaxed when he was in the Valve Com-
pany building, among the sights and
sounds of an industry in which he has
played such a prominent pait.

We have been talking mainly about
receiving valves. The very first valves
were receiving valves, of course, and by
far the greatest proportion of the seven
thousand million valves which one
authority estimates have been made in
the world to date were for use in re-
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NOW! EX STOCK! £65-0-0
~ ELECTRONICS

MODEL TV-1 OSCILLOSCOPE

Designed and built in Australia by
Electronic Industries Limited for
Australian conditions.

A compact, direct coupled oscil-
loscope for television servicing and
instaliation.

Latest 2}” Cathode ray tube ... tech-
nically sound . .. lightweight, portahkle
unit. Push-pull vertical and horizontal
amplifiers.

Specifications —

Vertical M\Pliﬁer: 2 position switch for choice of gain/
bandwidth conditions. Push-pull amplifier gives a sym-
metrical undistorted picture.

“N’* position . . .
sensitivity 50 mV/Cm. D.C. to 100 Kc/S

“W* position . . .
sensitivity 500 mV/Cm. 20 ¢/s to 3Mc/S. (—édb).
Deflection is not limited in the ‘‘N’* position and the
undistorted amplitude may be expanded to more than
fill the screen. In the "W’ position, the undistorted
amplitude is limited to a height of 2 Cm (}”) which is
quite adequate for the examination of television puises.

(—3db)-

In addition to a gain control, alternative input sockets ~

are provided, the “‘H"’ position utilising the total amplifier
gain, with a D.C. input resistance of 0.5 megohms.

The "L’ (low) gain position provides an attenuation of
20 times with a2 D.C. input resistance of |10 megohms and
is frequency compensated.

Horizontal Amplifier: D.C. to 100 Kc/S. (—3db) with
a maximum sensitivity of 70 mY/Cm and an input imped-
ance of | megohm. A continuously variable gzain control
is fitted.

Time Base: In five ranges with continuously variable
control provides sweep of from 5 ¢/s to 50 Kc¢/5. The
time base is fed through the horizontal amplifier, so

giving symmetrical deflection from zero to 5 screen

diameters. Fly back is suppressed.
Synchronisation: Manual amplitude control.

Miscellaneous: Al deftection piates and grid of 'C.R.T.
are available for direct connection at the rear of the-
instrument. Direct coupled shift controls give instant
spot shift.

Power Supply: The instrument is mains operated from
200-250 V. a.c. 50 c¢/s.

Power Consumption: Approximately 30 watts.
Dimensions: 61~ x 9° x 8" ‘
Weight: 61 Ib, approximately.

Current Price: £65 0s. 0d., plus Sales Tax.

Ring, write or coll

ELECTRONIC INDUSTRIES lMPORTS PTY. LTD.

139-143 Bouverie Street, CARLTON

ADELMDE
9 Grote St.,*
Adelaide, S.A.
Phone: LA 4468-9

SYDNEY
713 Parramatta Rd.,
Leichhardt, N.S.W.
Phone: LM 6327

- - - Fl4161
BRISBANE PERTH
52 Bowen St,, 68 Raiway Pde.,
Brisbane, Qid. West Perth, W.A.
. Phone: BA 9686, BA 8587

Phone: B716}
: 3682
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ceivers. We must leave tor another
time any description of the many other
marvellous devices based on the use of
the electron flying in free space. We
know that there are giant transmitting
valves gencrating RF power measured

in millions of watts: that ionised gasecs
are used to carry larger currents or to
give sought-after effects; that photo-

electricity is pressed into service to ac-
cept a light signal; phosphors are used
to glow under clectron bombardment
and give it back; that secondary emission
is used to give amplification by many
orders; magnetic deflecting fields are
brought to the aid of electrostatic, and
so on. Many are the marvels: but the
greatest of them all is the receiving
valve; and so firm is its position today.
surrounded by us host of descendants,
that we valve men know that the sound
of the vacuum pumps will never cease
to ring in our ears.

MANUFACTURING METHODS

There hasn't been much change
valve-making methods in the last 10
years. Since the establishment of the
miniature construction, valve men have
been occupied in turning out greater and
greater quantitics to keep pace with the
cxpansion of Electronics as a  whole.
There has been an approach to automatic
assembly, but it has been very slow.
There has been some beauitful work with
parts-making machines and their tool-
ing, glass working is more scientifically
controlled, chemical cleanliness is bettet
applied, and so on; but nothing really
fundamental in the way of changes, in
the vast bulk of production, anyway.

There is, however, one general influ-
ence at work which, while it aims at
producing a small number of valves of
special quality. is quietly having its effect
on many of the details of normal valve
making. This is the movement towards
what is called the reliable valve.

“Reliability”-—this accusing word no
longer distasteful to valve men who have
learnt much from it—is a product of
the great cxpansion in the use of valves,
and the great dependence on them of
affairs, cvil and military, at c¢ritical
times. )

Two gendral problems seemed to be
building up-—the very large numbers of
valves removed during servicing, and the
growing complication of electronic equip-
ment and its use of valves in hundreds
in the one unit.

"RELIABLE" VALVES

© Whilst analysis of returns showed that

many valves were removed with no fault,
and many others were faulty because
they had been misused. there stifl ve-
mained a residue of trouble which was
disturbing to designers who tried 10 com-
pute the probability of failure of their
cquipment using a hundreed valves,

And ~so it came about that most valve
makers (along with the makers of the
other components) were cncouraged by
users such ax aviation to undertake work
on “reliability”™ with the aim of produc-
ing the lowest probability of failure in
equipments if only for a limited time

This job has been tackled in two broa.
ways. Valve designd have been worked
upon to give a properly made valve every
chance, and the art of valve production
has likewise been studied to give the ut-
most consistency to a batch of well
designed valves with all that this implies.

To illustrate: It was a point of design
to replace alloy wire in cathode heaters
by pure tungsten wire to stop creep in
spiral heaters, whereby after many
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timers which will

A bright

old
right-1

Here
readers.

are some
Left to

equipment with a & volt lamp filament.

be

emitter

recognised by some of our older
Ediswan briode made for defence
2 An early bright emitter valve with

a space-charge grid which allowed good results to be obtained with about
9 ‘volts high tension. The exira grid was connected to the terminal at the
side which was insulated from the base. The filament required 3.5 volts. 3 A

standard triode valve of about 35 years ago— a 3.5 volt bright emitter triode.
The dark shadows at the sides of the glass are caused by electron bombardment;

* this valve was subjected to gross overloads during its life. All these valves
are still in good condition.
switching cycles they imitated the it easy to understand how. after being

notorious Californian disappearing hoses
and burrowed into the depths of the
cathode sleeve; or else grew out of the
sleeve like a Jack-in-the-box in slow
motion.

On the other hand it is a production
matter to eliminate lint from the inside
of a valve assembly. Lint is a most
intcresting  study. Ever since  man
cmerged from the ligleaf and bearskin
eras, and' started clothing himself in-
wovén (extiles he has been surrounded
by an aura of thread fragments of all
sizes and colours. In a factory such
asoours, for example, frequented by a
few hundred men and women there is
normally so much lint in the air that our
engineers have been able to measure a
rate of deposition of the order of 300
pieces per square foot per hour. A
collected sample makes an astonishing
sight .under the microscope. and after
seeing all those little bits of thread it

carbonised in the processing of the valve,
they can cause shorts  between electrodes,
which in modern valves approach to
within a few thousandths of an inch of
each other,

Fortunately, lint in the finished valve
can be’ very much reduced by keeping
parts once cleaned under. cover before
and during asscmbly. and using general
vacuum cleaning. A more thorough
attack involves air-conditioning, special
clothing for operatives, and so on,

Strange things ¢an happen in valve
factories, howcever, | have another of
our engincers as  witness when I say
that we saw, in a factory in which
the “housekecping” was excellent, a valve
with a complete housefly enclosed in it.
But it is possible that this was a put-
up job As was hinted above, the
reliability valve programs are not only
producing their batches of special quality
valves but are having a beneficial in-
fluence on the art as a whole.

TOLL-TV NOT POPULAR

l)R()P()SED mtroduction of 1oll-tele-

vision, or pay as you view,. has
argused opposttion in New. York, where
its possible introduction is being  dis-
cussed.

Several such methods were developed
4 lew years ago. but were not pro-
ceeded with.

Reactions to this system, in which
viewers choosc their programs by paying
through a slot meter attached to the set,
range from apprehension and indigna-
tion to indifference.

At present. unlike the British viewer
who pays a Government licence, owners
of the 40 million sets in U.S. get their
entertainment free.

Toll-TV means that, instead of tuning
te the normal free programs, viewers
will be able to choose something dif-
ferent—if they can afford to pay for it

1957

This will be done through a small
selector which can be plugged into the
normal set in about five minutes at a
cost of about L£10/10/,

The viewer c¢an choose his program

and dial it, and the attachment, called
a telemeter, will register how much it
will cost.

7/
a baseball

The price may vary from about
for a film to about 3/6 for
game. ’

Correspondence received by one New
York newspaper shows that viewers are
against toll-TV by a ratio of 20 to 1.

Chief argument against toll-TV is that
it will affect the family budget.

Supporters of the scheme say it is the
American way ‘of free enterprise and
open competition, and that it should be
given a chance.
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THE HIGH 1Q* OF THE NEW

LOOK
AT THESE
AEGIS HIGHLIGHTS:

L. New fow-loss  nakelite  dase
{(will not melD).

2. Buse specially shaped to
symmetrically positien all ter-
minals within  standard Yain
9-pin  valve socket hele to
eliminate accidental short
circuit to chassis.

3, Conncction code clearly and
permanently  visible  after unit
is  mounted on chassis. Code 15 n
alphabetical abbreviations of valve and
ciregit clements,

4. Farmel incorporates  new  (ried  and
proven American-tvpe threading process to
ensure antomatic core lockine which s
vibration-proof,

8, Farmer is  specially  spiral-wrapped  in
manulacture  from  best-guality, imported,
resin bonded papers. Fach former gauged
and beld o dcefinite tolerance. Unuffected
by extreme heat.

" HIGHER IN QUALITY!

6, Highest qualily  carpomyl. 6 mum., ex ) ) . )

;‘eruullw :hrr(‘:al(;cd adju:labh: uo;‘cs mc(z;q * The mgh 1Q — INBUIL1 QUALITY — of AEGIS component radio parts
np v ntres -——  the  war & : .. . T - N ~ 7| J a o

greanat cmﬂri%?nigg lo alignmem  tech. is convincingly evident in the NEW MIGHTY MIDGET Coils and LF. Trans-
nigue. dc‘g'“ chippine and jamming is formers. Each of these new units is individually prealigned jn a conventional
climinarn v US K010 nyion cxa~ ~f (T . Tte H e - 4 X 2
conal  alignment  tool.  Complete  align. circuit and must pass its rated gain check before packaging. What's more, they're
ment nossible from one end of any unit. not jusl improved types but brand new 1957 developments.

7. Litz, Multi-strand  wire windings on all r g . . - P
taned cirenit coils for preater O-factors. CHECK these features of the AEGIS MIGHTY MIDGETS at the left again!

8. Former uigidly supported  at cach - end These features PLUS INBUILT QUALITY, attention to detail, dependable
nsures  vibration-free opcration ) N L . . |

9. Supreme  quality  silvercd-mica  capacitors workmanship and thorough research in design make AEGIS products the
maulded in mica-filled phenolic resin to T i
give increased insulation resistance. less M(_)Sl— RF‘.L[ABLE on the Australian market.
moisture  permeability and  better pawer Coils retail at 18/- ea, I.LF. TRANSFORMERS at 25/- ea.
factor all of which mean a higher degree
af electrical stability.  Silver-plated brass TRADE ENQUIRIES welcome -—— attractive margins

terminals, specially  shaped for ease of t

soldering into circoit. 1.F. Transformers AEGIS MFG co PTY LTD DISTRIBUTORS
incorp, capacitors manuafactored te within :
plus or minus 212 pc of their rated value, " L] L " IN ALL STATES

Inductances  completcly  dehvdrated  and

porsinhly impreenaed oih Glee 8" 208 LITTLE LONSDALE ST., MELB., VIC. FB3731

ta puard against molsture penetration.
11, Briaht NEW-LOOK pure aluminium shicld . . -
can_with special cvebolts to match, Fx- Alse manufacturers of Aegis Mullard 5-10 Amplificr and Hi-fidclity Tuner ctc.

cessive thread Yemgth has been eliminated
on. these new modcls. . L ...}

10,
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A fatal airplane accident has led
U.S. Air Force investigators to
the startling discovery that
ordinary flowers and vegetables
can be poisonous—and that
travellers in space might there-
fore be menaced by their own
air and food supply. The
scientists who tracked down this
uneasy information is Dr. Syrrel
S. Wilks, a physiologist with the
School of Aviation Medicine,
at Randolph Air Force Base,
Texas, whose finding was pre-
sented in a research report to
the American  Physiological
Society, which recently held its
annual meeting at the University
of lowa.

'l‘HE. evidence that put Dr. Wilks on

the trail of toxic possibilitics in
common plants came to his attention as
_formitously as the mishap that produced
1t.

When a plane cracks up in the Air
Force, killing the pilot. an exhaustive
search for the cause is required. One
item in the investigation is to send pieces
of tissue from the flyer’'s body to the
School of Aviation Medicine. There
specialists examine it for clues to any
abnormal condition that might have been
responsible for the accident.

One such piece of tissue arrived in
Dr. Wilks" laboratory several months ago.
It was a specimen of muscle. in which

some green vegetation had been em-
bedded by the violent impact of the
crash.

Studying it, Dr. Wilks noticed that it
«contained a surprising amount of carbon
monoxide. the lethal g¢as found in the
cxhaust  fumes of automobiles and
gasoline-burming atrcraft.

EXPERIMENT WITH PLANTS

But there was no reason to think that
this particular victim had becen exposed
lo carbon monoxide before his death. Dr.
Wilks began to wonder whether the plant
material could have something to do with
the gas in the tissue.

He collected a random sample of
leaves and other bits of greenery, and
analysed them. To his surprise, he dis-
covered carbon monoxide, in amounts
ranging from a mere trace to as much
as one part in 35 of plant material. The
highest concentration happened to be in
leaves of alfalfa.

Enough carbon monoxide was extract
ed from a pint or so of alfalfa 1o
asphyxiale mice. From two pounds of a
flour made with dried alfalfa leaves, he
got sufficient carbon monoxide to kil
an aferage man.

The gas was only released when the
alfalfa flour was exposed to sunlight in

Radie, Television & Hobbiss, Octaber, 17

DAMAGED PLANTS EMIT LETHAL GAS

Dr. Syrrel Wilks has discovered that green plants like these algas, proposed as a
source of food and oxygen in space flight, secrote deadly carbon monoxide gas. He
suggests that they could raise a problem for future space-ship occupants.

a container with  water  and oxygen.
Hence, Dr. Wilks theorised that it was
produccd as a step in the process of
photosynthesis. which starts with carbon
dioxide and water, converting them into
oxygen and carbohydrates.

Furthermore. no carbon monoxide was
released by healthy plants in their natur-
al state. This fed Dr. Wilks to conclude
that when the plants were damaged. in-
juring the photosynthetic mechanism.
carbon monoxide would accumulate in-
stead of being used, and could be given
off in lethal quantitics of gas.

NOT TO BLAME

The resuits of Dr. Wilks' rescarch had
no bearing on their airplane accident. Its
cause eventually was traced to other
circumstances. The puzzling presence of
carbon monoxide in the flyer’s tissue was
only an incident that started the Texas-
born physiologist on his study.

But Dr. Wilks reasoned that conditions
could occur where carbon monoxide. re-
leased by damaged plants, might be toxic.
He thought of enclosed places like sifos,
containing large quantities of injurcd
vegetation.

Moreover, the technique now proposed
to keep future astronauts alive for weeks

7

or months, in a manncd Earth satellile
ar a rocket ship travelling in space, is a

scaled cabin containing algae — green
water plants — suspended in a liquid

solution and cxposed to sunlight..

BENEFICIAL EFFECT

The algae would absorb carbon  di-
oxide given off by the flyers in breath.
ing, and would return life-giving oxygen
to the cabin air. by photosynthesis. Also
the surplus algae grown in the cabin
would supplement the flyers’ food supply.

Dr. Wilks wondered: What if some of
the algae in the space ship died or were
damaged? The carbon manoxide released
in the small confines of the cabin might
well constitute a hazard to the occupants.

So. from an odd gquestion arising out
of an aeroplane accident investigation,
Dr. Wilks has added one more problem
to the already formidable list of dif
fictlties in space flight.

The astronaut will have to keep a sharp
;ye on those iridescent green algae,
shimmering in glass tubes against the
sun. They might just conceivably go ber-
serk. and poison him.
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An Improved

Geiger Miiller Tube

for Beta Counting

_WINDOW DIAMETER o

WINDOW DENSITY 1.5 to 2.5 mg/cm?

WINDOW MATERIAL mica

BACKGROUND COUNT . 10 counts per minute in standard lead casties
QUENCHING GAS Halegen

ELECTRICAL LIFE Exceeds 10'° counts

Research workers will readily appreciate the significance of the outstanding
characteristics of the MX 123, And this new Mullard Geeiger Muller Tube offers

even more, It 1s produced to close manufacturmg telerances which means that it

can be preciselv mounted. Robustness is ensured by the use of a chrome iron
envelope. The MX123 remains stable, even when operated continuously at maximum
counting rates; and it has the outstanding insulation resistance of more than

1049 ohms. For further information on the MX123, or details of the complete
Mullard range of Geiger Miller Tubes, please write to the address below.

A team of specialists is at your disposél.

$=4 Mullard

MULLARD-AUSTRALIA PTY. LTD., 35-43 CLARENCE ST, SYDNEY, BX2006. 592 BOURKE ST., MELBOURNE, MU2366
ASSOCIATED WITH MULLARD LIMITED, LONDON, MULLARD OVERSEAS LIMITED

-
Mda
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Nowhere has miniaturisation
besn a more fascinating process
than in the field of watchmaking.
Great grandfather used to wind
his watch with a key, and his
time-piece wasn't much smaller
than some clocks. Today we
make watches so small, using
stem winders, that a magnifying
glass is needed to observe the
movement.  But they all use
springs as their source of power.

THE nearest we have approached (o

the self-powered watch is the “self-
winder,” in which an eccentrically bal-
anced wheel keeps the spring in a state
of tension when the watch is moved
about.

Unfortunately, if you don’t wear your
self-winder for a dav. or perhaps a little
longer, 1t will run down.

But the laboratory boys are catching
up fast, and they hope before long to
make available watches which will keep
running for years without attention, and
which require no winding.

Alrcady watches of this type have been
sold in limited quantities to those who
can afford them.

Take. for instance. the Hamllton
Watch Co. of US.A., which has an-
nounced a watch fitted with a tiny lit(le
battery about the size of a shirt button.
It provides the clectrical power 10 run
the watch.

MICRO POWER

it has bheen calculated that the power
taken from this battery would not light a
100-watt lamp for more than 3 seconds,
assuming that all its power could be
extracfed at once.

it supplies tiny bursts ol current which
operate the watch's electrical cireuits 75
million Gmes in one vear, and operate
the balance wheel 130 million times Jn a
similar period,

The baitery and balance-whest form
what is really a liny electric motor which
will keep going for as Jong as the hattery
lasts.  This may be quite a few years,

The electric wrist watch receives its
power from a battery of shirt-button
dimensions.

Top
VIEW

BALANCE
WHEEL.

-—

ENERGY CELL

Comparison with a conventional watch
left) shows that electric watch is no
larger.

PERMANENT
MAGNET

Drawing of a movemant suitable for an elactric watch, A small coil on the balance
wheel receives battery current and works against a magnet system.

and there is sull much rescarch to be
donc in developing batterics with even
longer life.

According to Hamilton. the secret of
the new waltch is a miniature coil of in-
sulated  wire on the balance whceel,
through which the current {rom the bat-
tery flows when tiny contacts make and
break the appropriate circuits.

The magnetic field of the coil inter-
aclts with a pair ol midget platinum-
alloy magnets.  The wheel. therefore.
spins first toward one magnet, and then
the - nther, operating an escapement and
gear train more or less in the normal
manner.

Combining the power with a balance
wheel permns the flow of cnergy to he
controfied, and the

s B

2l 2
.

What's inside
the battery
U SILICON PHOTOCELL _{ -

RADACTIVE
PROMETHIUM ~-
AND PHOSPHOR

-
SILICON PHOTOCELL ¢ [

Heow it works

V - 1( ‘U‘:’
b‘ .( ?\(

)\m .

BETA RAYS ..
[N

Raciin, Heblbiss, October,

.
jalevision &

=" PHOSPHOR GLOWS

T LIGHT FROM PHOSPHOR
" STRIKES PHOTOCELL

speed of the hands
to be held to an
accuracy of bener
than 999935  per
cent.

Windings on the
balance - wheel
coil are made
with  wire  .0006
inch in diameter.
Each wire s
fifth the thickness
of a human hair,

__ PROMETHIUM EMITS

Sketch of a radio-
active battery shows
its layer construc-
tion in which radio-
tion is converted to
light, and light to
electrical eneray.

one-.

four strands can  bhe
through a hole dnlt-
ed in a human hair. Fnough wire
for 1.000 watches weighs only two
otinces but would stretch across the Eng-
lish Channel from Dover to France.
Screws holding some parts of the watch
together are so small that it takes 80.000
such screws to make one ounce. The
platinum magnets in the waich contain
less metal than in g paper clip vet, ounce
for ounce, these magnets are the most
powerful known.

NEW BATTERY PRINCIPLE

Batieries for this type ol watch cm-
ploy cntirely new fprinciples.  One such
baticry, developed jointly by the Elgin
Nationa! Watch Co. and the Kidde Nuc-
lear Y.aboratorics, is really a radio-active
wnit of extremely low pawer, and 1s en-
closed in a protective alloy which re-
moves all possibility of danger to the
wearer,

The radio-active clement is prometh-
ium. a man-made material which does
not occur naturally.

It emits beta rays from promethium-
147 oxide, and when these impinge on
a layer of cadmium sulphide, which is a
light-emitting phosphor, the layer pro-
duces light. The light plays on a silicon
photo-cefl layer, from which an clectri-
cal power of 20 micro-watts is produced.

This power is sufficient to operaie the
tiny watch movement, similar in all prob-
ahility to that used by Hamilton.

The Flgin-Kidde nuclear battery is
said to be immune to heat, cold. and
self-damage by radiation. Short-circuit-
ing it does no harm, and power drawn

(Continued on Page 119)

three  or
threaded

ang
easily
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This is the WORLD'S FINEST
- MAGNETIC RECORDING TAPE

As used by the leading Broadcasting
Organisations and for the recordings by:
"HIS MASTER'S VOICE,"
COLUMBIA AND :
PARLOPHONE

EMITAPE 88"

General-purpose tape available on spool sizes from
3” to 7" diameter.

EMITAPE "99"

Long play—thin-based tape, giving 50% increased recording
time on same spool range.

EMITAPE uses P.V.C. { polyvinyl-chloride) high-tensile [ilm base — the film base which has strength
plus stability under varying temperature and humidity conditions.

]

EMITAPE has specially developed magnetic oxide coating of high sensitivity with an electrical
specification designed to achieve the maximum performance from all tape recorders, all speeds, single
or twin track.

Engineering Sales Division
EM.I. (AUSTRALIA) LIMITED, 301 Castlereagh Street, Sydney, N.S.W.
EM.I. (AUSTRALIA) LIMITED, 167 Flinders Lane, Melbourne, Victoria.
EM.I. (AUSTRALIA) LIMITED, 265 Rundle Street, Adelaide, S.A.
A. E. HARROLD PTY. LTD., 123 Charlotte Street, Brisbane, @ld.
MAINLINE DISTRIBUTORS PTY. LTD.; 73 King Street, Perth, W.A.
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"A missile was fired at the Air Force Missile Test
Centre's Cape Canaveral launching site today.
Shortly after the launching, the missile exptoded.
There were no casualties. Yaluable information was
gained as a result. of the test.” This terse announce-
ment by the US. Air Force recently was widely
interpreted as heralding a new era in warfare—the
era of the awesome Intercontinental Ballistic Missile

(1.C.B.M.)

’rHI—j test missile, though not specifically identified by the

Air Force, was reported by the Press to be the 5.000-
mile. occan-spanning Atlas on its first flight from the Missile
Test Centre v Florida.  This “ultimate weapon™ would bring
American relaliatory siriking power within a scant 20 minutes
of Russia.

Intermediate, Range Ballistic Missiles (LR.B.M.), designed
1o cover some 1,500 miles, are also launched at the Test
Centre where the R.C.A. Service Company handles the plan-
ning, engineering, installation. maintenance and operation of
the electronic and optical instruments used to track the mis-
sites.

The I.R.B.M. ad the 1.C.B.M. have brought requircments
for new instrumentation, capable of tracking over greater dis-
tances and with grcater accuracy. Monopulse radars that can
follow a missilc for hundreds of miles are. Being developed
for the specialised tracking problemsgol high-alttude trajec-
tor New optical systems, combming radar and astro-
nomical telescopes. are being introduced as ballistic missiles
become more numerous.

UP TO 5,000 MILES

The test range itsell is being extended {rom its present
1,500 miles to 5,000 miles. Construction crews have begun
work on Ascension Island, which up until World War 1l had
been a mere dot in the ocean known only to the British and
Rand-McNally.  The air strip 15 now heing reclaimed from the
sooty terns——those birds who used to strale Army lractors
during the war—and eventually Ascension will become the
inal tracking station on the range.

Plans call for tripling the present progriont capabilities
over the next two years. The work-load now s about 250
lests a month.  Only a small percentage, of course, are actual
misstle firings.  The rest are simulated flights to check a
missiles guidance system or some of its other features.

The “birds” are fired out over the Atlantic Ocean, and
fracked by camera, radar, telemetry and other means along a
range of islands stretching south-eastward across the Bahamas,
the Dominican Republic and a corner of Puerto Rico.

1987
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Missile

Test Centra in
Florida where one giant bird is being prepared for flight.

The massive tower at Air Force

o . =

Some idea of the importance of electronics in missile
tracking may be gained from the fact that more than 100,000
electron tubes are used on the test range. They are a vilal
part of communications, timing, position-measuring and other
equipment.  To assure that all this ¢lectronic gear will func-
tion properly, it is nccessary that the radio frequency bands
be clear of outside interference.

“You can’t take anv chances on having a ‘ham’ radio
operator in Daytona Beach cut in at a critical time,” one
engineer cxplained.

CLEARING THE CHANNELS

It is the job of the Interference Control Unit to detect,
analyse and locate any electromagnetic radiation developing
in the channels assighed for missile operation. This requires
a close watch and a cool head, and the engineers and tech-
nicians handling the assignment take their work seriously. But
in between missile firings, they have found a bighly practical
application. for their specialty. By monitaring the ignition
radiation of the coffee wruck, they are able to get a head-start
on their fellow workers and beat them to the front door of
the building for first coffee service every day!

R.C.As job at the Missile Test Centre has two maiu
aspects. The first is recording the “raw” flight test data. The

Fixad motion pigture camera equipped with telescopic lens,
records missile flight at Patrick Air Base.
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For
"Radio Television & Hobbies™

5« 17" TV
RECEIVERS

specify—

Hutwnul

Tlnn_uqronmsn
L

RH275/295

for these 8 reasons —

CHOKE RH1/275

Dimensions:
33" x 28 x 2" coil width

I

'Spe-cify

National
RH1/275 TV CHOKE

for the same Receivers

@ Inductance—1 Henry. @ Current Rating—275mA.
@ Fitted with easy mount clamps.

Contact your usual supplier for full details . . . NOW
AUSTRALIAN AND OVYERSEAS AGENTS.

Wr. J. McLELLAN & GO. PTY. LTD.

126 Sussex St., Sydney_,: BX1 13! (50 _yu_rds nt&: _of Kin_g st.)
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TRANSFORMER RH275/295
Dimensions {upright mounting)
4tin x 33in, chassis height 41in.
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PRODUCTION FACILITIES

‘] NATIONAL is the largest T.V.
transformer manufocturer in the
Commonwealth with o modern,
mass production factory capable
of supplying the full require-
ments of T.¥. Quality controls
ensnro uniformity of production
each  particular line, |
NATIONAL' experience and
speclolised development bene-
fit Manufacturers, :

TECHNICAL FEATURES

2 Designed to operate -at low flux
e density thus reducing interference
in picture tube.

3 Electrostatic shigld between
e primary and secondary minimise
line pick-up.

Fitted with copper strapping to
» reduce external field.

“Rolled-edge” holes in cover
= prevent chafing of leads,

» core prevents leads being pulled
out.

Alr-eooled secientifically. Louvres
= ond vents in the cover provide
maximum cooling.

4
5
6 Unigue lead-unchoring inside the
7

Low temperature rise reduces the
ambient of the T.V. receiver
nss_li.
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second s processing this dala into a
form readily usable by the missile con-
tractor’s enginecrs.

From the moment a missile leaves the
taunching  pad, electronic and  optical
devices record fts speed, flight path, alti-
tude, rate of climb, fuel consumption
and other key factors.

The missile’s tuke-off is recorded by as
many as 75 special cameras, some ol
them no further than {2ft {rom the
launching point. These close-up cameras.
of course, are operated by remote con-
trol. With telescopic lenses and super-
sensitive film. they can follow the mis-
sile to an altitude ol about 20 miles
and pinpoint its position with startling
accuracy.  Every once in a while there
1 2 “camera casnalty™—the violence of
the launching is so  great that it
demolishes the cquipment.

RADAR TRACKING

Huge radars at the launching  site
begin tracking the missile. Then as it
moves down-range cach station, in turn,
takes over the job.  Never is a missile
out of range of onc or more radars dur-
ing its Nlight.

Inside the missile, a small radio trans-
mitter sends back mformation about the
flight 10 tclemetry stations where tape
recorders make a permanent record. On
a single oussile  Aight. felemetry -has
furnished more than 400 separale picces
of information on details like air specd.
engine r.p.m.. gyroposition and so on.

The radar and other information on
the missile’s flicht is funnelled into the
main Operations Room at the launching
point. Radar data can be read ipstantly
on large automatic plotting boards. The
information flowing into the Operations
Room keeps the Sufety Officer posted on
where the missile is and how it is
behaving at all timés.  1f it should veer
off its precisely planned course and be-
come dangerous, the Safety Officer can
press a rcd “Destruct” button that will
end the flight immediately. This Com-
mand Destruet System. as it is called,
is a precaution against a missile’s sud-
denly taking a vight tten and Janding in
the swimming pool of the swank Amecti-
can Hotel in Mimmi Beach.,

FLIGHT ANALYSIS

Once a missile test is completed, the
recorded data from. down-range stations
as well as from the Jaunching arca are
rushed to the Technical laboratory.
There, 'some  50.000ft of photographic
film and more than 100.000ft of mag-
netic and punched tape. together with
meteoroloagica! observations, are asstgned
to appropriate groups for processing.

The end product of the testing pro-
cedure is a Flight Test Report of 50 to
100 pages, telling how well the misstle’s
guidance system, engine and other equip-
ment functioned. Development engi-
neers then analyse the report and decide
what changes 1o make in the missile’s
design before the next test firing.

The presence of the Missile Test
Range has brought about some amusing
changes in the living pattern of residents
of the area. Onc old lhishing captain
became anmnoyed at having to get his
hoat out of the wuy cvery time there
was a missile firing.  So one dayv, with
considerably more daring than dis-
cretion, he offered to make a deal with
Air Force authorities. ‘v .

“Listen,” he said, “you just tell me
where your target area is and I'll go
there and wait. That’s the safest place
I know during a missile test!”

L iteber,

Rarlie, Tefevigion & Fibbiss,

l RADIOPHONE HELPS DOCK SHIPS'

Melbourne is using radio-telephones between tugboats and ships, pilots to aid
berthing operations. Pictured above is the tugboat master in his wheelhouse.

The pilot takes a I5lb portable equipment with him to the ship. He operates it
from the bridge.
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Dr. Salk gives an ineculation of his now famous vaccine during his early experiments.
This litHe boy from Pittsburgh prabably didn't know that he was helping to make
madical history. |

‘The Salk

Vaccine

Versus Polio

Of all the diseases which attack mankind, poliomyslitis has struck more terror, into the -
hearts of people than any other. Yet it is not a new disease. Evidence shows that the in-,
cidence of the disease goes right back into antiquity. The paintings and murals of the

ancient Egyptians illustrate people

ARCHEOLOGISTS have also discover-
ed a skeleton which they claim is
almost 4,000 years old, in which the for-
mation of the bones indicates that the
owner of the skeleton had suffered from
the crippling effects of polio.
There is no evidence, however, that

the disease assumed epidemic propor-

tions in those early days.

It seems most improbable that it did
s0, because such an occurrence would
have been mentioned in early writings
The first actual recording of polio as a
disease was made in the year 1784, but,
even at that time, there is no mention of
an_epidemic. SE

As has been pointed out by  Dr.

accompany the malady.

Thomas M. Rivers, of the American Na-
tional Foundation for Infantile Paralysis,
there is a strange paradox about the
disease, inasmuch™ as the more cleanly
a nation lives and the more progress is
made in sanitation, the greater is the
susceptihility of its people to polio epi-
demics. .

by Cd[l]ih
Walters

S

It seems that the disease is so wide-
spread that most ‘people get it at some
time or another. This, however, is no
cause for alarm for, in most of us, it
causes no serious illness at all. It may
not even be recognised as polio. We
are not aware that we have the infec-
tion or perhaps, with no more symp-
toms than a few minor aches or gastric
symptoms, we put it down to a slight
‘cold.” The symptoms pass off and we
have had our attack of polio.

It has been ecstimated that, by the
time a person reaches the age of 18 or
so, they have, by means of these slight
attacks, become immune to the disease.

This immunity has been brought about
by the mechanism of the blood stream
which becomes possessed of protective
substances called anfibodies, against the .
particular type of perm which has in-
vaded our bodies.

Of those pcople who contract the
discasc to the extent where it is “report-
able™ as polio, half recover without any
bad after effects, 30 per cent contract
some muscular weakness, 14 per cent
are paralysed to the extent of disable-
ment, and less than 6 per cent ‘die.

SMALL PERCENTAGE

It must be remembered however that,
by comparison with the vast number of
people who contract the disease in a
minor way as shown above, only a very
very small percentage display the symp-
toms where the discase becomes clearly
recognisable.

This high incidence of minor attacks
and subsequent immunity against further
attacks, explains the paradox as men-
tioned earlier,

In early history young children and
babics were exposed to all kinds of in-
fections, Although most of these were
of a minor nature they nevertheless con-
ferred an immunity early to those who
enjoyed longer life. The death rate was
very high, of course, and there is no
dn;x_bt that many of the children died of
polio.

‘Nevertheless the important fact is that,
during those early times when sanitation
and cleanliness had not made much pro-
gress children were exposed to infection
early in life and became immune,
While polio was present, it did not reach

who were suffering from the crippling which, at times,

epidemic proportions because of this al-
mast universal immunity among such
communities.

With the advent of improved sanita-
tion and hygiene it is obvious that more
children escaped the early exposure to
the disease and thus were not provided
with the antibodies in their blood stream
which protected them against future at-
tacks. They became more susceptible
to the disease later in life and, among
children who have acquired no defence,
polio spreads with great rapidity. In
addition it also takes on more virulent
forms at times.

So it was that nations which were
pioneers in hygiene and sanitation were
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the first to be struck with epidemics of
polio, They occurred first in Germany
and the Scandipavian countries.

It was first recognised as a specific
disease in 1789 by the English Daoctor
Michael Underwood. Then Dr. Karl
Landsteiner, of Austria, in 1908, took
the spinal cords of children who had
recently died of the paralysis. He ground
these in salt solution and injected the
solution into monkeys. Within a few
days the monkeys contracted the disease
and died.

This was the first time that science
had a tool to work with, namely an
animal similar to humans which could
be infected.

Later these experiments proved that
the disease was caused by a virus.

Then in 1916 a vicious epidemic
sttuck America when the disease killed
6,000 people and paralysed 27,000,

COSTLY RESEARCH

The epidemic occurred year after year
and tremendous amounts of money was
spent in research to try and find a vac-
cine which would be effective against
the disease.

A Jot was known about the power of
vaccines 1o confer immunity against a
specific disease. These vaccines are
really sterile emulsions,of the germ caus-
ing the disease in question,

Thus in 1935 two different vaccines
were produced which gave scientists great
hope that at last a defence against the
disease had been found.

These were abandoned after a trial on
17,000 children gave rise to suspicion
that the vaccine was itself unsafe.

Larter evidence showed that the basis
on which the experiment was made was
unsound as will be shown. :

Then in the four vears 1949 to 1952
came three important: discoveries which
finally led to the now famous Salk vac-
cine.

In 1949 three doctors at the Harvard
Medical School in America found that
they could grow the polio virus on non-
nervous tissue, namely the kidney tissues
of monkeys. Thus the great bottle-neck to
research was overcome. Previously the
virus was grown only on the spinal cords
and brains of infected monkeys or mice.

ABUNDANT SUPPLY

This new discovery meant that: there
could be un abundant supply of virus
with which to experiment, Experiment
also proved that the virus could enter
the body. through the mouth, multiply
in the intestines and from there spread
to the nerves,

The second important discovery was
made in 1951 when it was proved that
there are three main types of virus
which could cause paralysis. These are
now. named Type I, 2 and 3. There are
also a great variety of strains within
geach group. Each group is also able to
cause the different forms of polio,

This meant that if a vaccine wuas to
be effective it must contain the virus of
all three types and three types only.

Trying to find the three most effec-
tive types required the testing of over
100 strains, the use of 30,000 monkeys
and an expenditure of 1,375,000 dollars
in three years.

Then, in 1932, it was proved that the
polio virus first enters the bloodstream

-l

Magnified 180,000 times, this is a cluster of ane strain of Type Il polio virus.

MICROPHOTOGRAPH OF POLIO VIRUS

This picture was made by means of an electron microscope.

and stays there for a time before it enters
the nerves and attacks them.

These three grear discoveries proved
why the first two vaccines of 1935 were
useless. Each contained one strain only,
which obviously made them of no use
against such a tricky enemy.

A virus is different, from an ordinary
germ and functions in a different man-
ner. They are much smaller and, unlike
the ordinary germ, which is a separate
living entity and can multiply when it
finds an environment in body fluids or
tissues, the virus, outside the cell, is
inert. 1t is apparently not alive.

It is quite harmless until it penetrates
to the inside of a living cell.
becomes active, multiplying rapidly and
damaging or destroying the cell itself,

The polio virus has a peculiar liking
for the cells of nerves, and it is quite
evident what happens when a nerve cell
is destroyed. Paralysis or death usually
restils,

DRUGS NO HELP

Many drugs have been tried against
the virus, but even the wonder drugs
of today are powerless apainst the virus
once the latter enters the cell.  Any
drug or vaccine must attack the virus
before it enters the cell,

In 1951 encouriging results were ob-
tuined  with a substance called gamma
globulin, or G.G. for short. This is a
protein substance in the blood, which

_acts as a vehicle to carry the antibodies

which the blood acquires when exposed
to disease.

It was reasoned that because most

Then it

adult, people have acquired the anti-
bodies, through natural exposure to one
or more of the polio virus types, ii
followed that if the gamma globulin,
which can be exiracted from blood, were
mixed from a lot of different adults, the
mixture should contain the antibodies of
all three types of polio virus.

It was further reasoned that if the
gamma globulin mixture was injected
into children it should confer immunity
against the three types.

PROMISING RESULTS

The first experiment in 1951 on 5,000
children showed -good results. Then
about 50,000 more Children were injected
during the next summer. The experiment
was successful and next year over one
million doses were given, It saved a
iremendous number of children from
polio. / X

Unfortunately, Gi.G. was hard to get,
It required one pint of blood to pro-
vide one dose of G.G. To make mat-
ters” worse, the effect was only tem-
porary, as the G.G. lasted in the, blood
stream for. only five or six weeks. In

_addition, it had to be given before the

child hecame infected with the virus.
I'his was difficulr, if not impossible, to
determine. :

One of the great nceds of scientists
and doctors is a simple test to determine
whether a person is really sufiering from
polio or from some other disease.

What is needed is a quick test. There
are tests to show whether the virus is
present or whether antibodies are- pre-
sent, but they takessome time to carry
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The huge tabular icebergs passed in the
Weddell Sea at 76 deg. South, on Jan,
29th, 1956. :

Amid the hazards of Antarctica
‘Advance’ E2 Signal Generators
are plaving their vital part in
helping to maintain  the all-im-
portant “éommunications.” Their
selection by the technicians of Dr.
. Fuchs® Trans-Antarctic Expedition is a measure of
their confider.ce in the reliability of these world-famous instruments.

By the same token you’ll find instruments from the comprehensive ‘Advance’
range in the tropics too. and indeed il ‘all places throughout the world where
accuracy and reliabilitv must be sustained irrespective of elimatie conditions.
The Advance E2 Signal Generator Covers 100 Ke/s to 100 Mc/s. Write for leaflet—42.

This and all other Instruments in the comprehensive "ADVANCE' Range are obtainabie rom

THE SOLE AUSTRALIAN AGENTS

JACOBY, MITCHELL & €O. PTY. LID.

477-481 KENT STREET, SYDNEY.
PHONE: MAB411 (7 lines)
AND DISTRIBUTORS IN ALL STATES.
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out—up to a week, and anything can
happen in a week.

One test is a colour test, based on a
mixture of monkey kidney cells and
phenol red. If the cells are healthy and
continue to grow they produce an acid
which turns the phenol red into a yellow
colour, If the cells are being destroyed
by the polio virus the acid is not formed
and the mixture remains red.

In practice the kidney mixture is
placed in a test tube and some secretion
from the patient’s intestines added. If
the virus is present the cells are de-
stroyed and the red colour prevails.

This test takes about a week and can
also be used to determine whether polio
antibodies are present in the blood.

NATURE OF TEST

Some blood and virus are added to the
kidney mixture. If the antibodies are
present they prevent the virus from at-
tacking the kidney cells, which, not. being
destroyed, continue to make acid and the
mixture turns yellow. By testing against
all three types of polio virus, it can be
found which one the patient is immune
to.

It must be borne in mind that the
turning point in the research which led
to the development of a vaccine for
polio was the typing of the polio virus
and the culture on non-nervous tissue,
It remained only for some brain to de-
vise a suitable method of making a
vaccine.

The brain was that of Dr., Jonas Salk
in the Virus Research Labs of Pittsburg
University,

Dr. Salk decided, with the aid of his
team, upon a line of research which was
to take months of the time testing ex-
perimental vaccines, calculations and im-
proved ideas.

The essential technique in the making
of the Salk vaccine starts with monkey
kidoey tissue. This is minced and placed
in bottles with a nutrient fluid needed by
the cells to support them and allow them
to grow.

After about six days the cell mixture
is tested, to make sure all is well. The
bottles are placed in a machine which
rocks them for six days, during which the
cells grow, after which the first nutrient
medium is drawn off and the cells tested
for the absence of germs and viruses.

FURTHER TEST

Two cubic centimetres of a strain of
a specific type of polio virus is added.
The viruses grow rapidly and a few
days later ' the mixture is again tested
for contamination and potency to make
sure thai there is a large quantity of liv-
ing virus,

The virus is now exposed for about
13 days to farmaldehyde at controlled
temperatures. This is carried o well
above the point, where all the virus is
killed, and is unable to cause infection,
The virus is still able to stimulate the
blood stream to produce the required
anfibadies.

During this exposure to formaldehyde
the virus passes through extremely fine
filters to break up clumps of viruses, so
that those on the inside do not escape
exposure.

The virus fluid is now tested against
monkey cell tissue, as explained above,
to make sure that np live virus remains.

Each separate bafth of each type of
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an undertaking of

i
e

vast magnitude,

and one which the

average person outside of
where the testing took place,
realises.

One million eight hundred and thirty
thousand children were involved in
the experiment. Many were given the
three shots of the vaccine and the re-
mainder a dummy shot of an inert fluid.
None of the parents or children knew
which was the real thing or otherwise.

The experiment spread over 44 States
among children of all ages. It required
the co-operation of 40,000 registered
nurses, 14,000 school principals, 50.000

America,
little

The Rhesus monkey which receives the
initial polic injections to test the safety
of the polio vaccine.

teachers, and
volunteered.

Polio Pioneer buttons were awarded
to all children whose parents allowed
them to volunteer. Of these 40,000 con-
tributed three samples of blood at vari-
ous stages of the trial for testing to
watch for the formation of antibodies.
Certificates for Bravery were awarded
these children. A

A Polio Evaluation Centre under the
directorship of Dr. Francis at the Uni-
versity of Michigan was set up. About
150 million separate pieces of informa-
tion were analysed by statisticians,
stenographers and clerks, Everything
was double checked: There were secret
codes telling what were real and dummy
shots. The towns, ggates, names and ages
of children, their reactions and the re-
sults all had to be collated and analysed.

[t must be noted that the injections
were given during the summer, the time
of epidemics.

THE WORLD WAITS

Then on April 12, 1955, all the .world
waited on the result of the investigation.
Only one man could give it, Dr. Francis.

At the University of Michigan 500
scientists and doctors, together with 200
newspaper, radio and television reporters
met to hear the report.

The result of the report sent reporters
madly to telephones and set people danc-
ing in the streets.

Of 440,000 children vaccinated only
71 contracted polio. Of the unvaccinated
(dummy shots) 445 becarhe paralysed by
the disease. .

There were only 113 children who

{Continued on Page 119)

200,000 citizens who
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Technical

Review_|

VIDEO TAPE RECORDER USES REVOLVING HEADS

Low tape speed and extended high-frequency response are achieved in
magnetic tape recorder by revolving four recording heads transversely
across tape while tape moves only fast enough to keep successive tracks
from overlagping Recorded tapes have signal-to-noise ratios of 34 to

36 db with

etter than 300-line resolution and high contrast ratio. This

article by Ross H. Snyder, of the Ampex Corp., California, is a summary
from "Electronics."

v Y

’I‘HREE ways to extend the upper fre-

quency response of magnetic tape
recorders have been investigated. The
brute force technmique pulls the tape past
the heads fast enough so a 4 Mc/s signal
appears on the tape as a wavelength.
about the same as the shortest used in
audio. A second approach uses a num-
ber of chanpels in a time-multiplex ar-

rangement. Both methods present me-
chanical difficulties.
This article describes a third ap-

proach that revolves the head rapidly
across the tape, while the tape moves
only fast enough to keep successive trans-
verse tracks from overlapping one an-
other. ~This method presents a series
of prablems which are unigue. but which
are soluble in a practical manufactur-
able machine.

Ag illustrated 'in Fig. 2. the Ampex
recorder has four heads mounted at the
outer circumference of a rotating disc.
with their gaps parallel to the disc axis.

MECHANIGAL

Each head is spaced as nearly as pos-
sible to 90 deg. from the next on the
disc. With a disc diameter of about 2in
and a rotational rate of 14,400 r.p.m.
(240 r.p.s), the writing speed or rela-
tive head-to-tape velocity is about 1,500
ips.

The recorded tape has three separate
upon the width of the tracks which are
to be laid down, one afier another,
transversely on the tape and upon the
necessary space between them. These
tracks are 10 mils wide, with an edge-
to-edge separation of 5 2-3 mils and a
centre-to-centre spacing of 15 2-3 mils.
[t is thus possible to obtain a great
reduction in tape speed and to operate
at the familiar 15-ips velocity. Using thin
tape, 64 min of recording are obtained
on a 12%n diam. reel of 2in wide tape.

A 120 deg. arc is described during
the complete sweep of a head trans
versely across the lape.

Since all four heads are ted the same
currents during recording, there is a
duplication of information towards the
end of one track on the tape and at

the, beginning of the succeeding one.
Advantage is taken of this duplication
in the swiitching system used to deliver
continuous transient-free signals during
replay. !

‘With four heads performing Y60
sweeps transverse to the tape each second
or each 15in of tape, one frame oc-
cupies tin of tape longitudinally and the
325 horizonta! lines which make up one
full TV frame, are recorded on 32
successive sweeps or tracks on the tape.
Each track carries 16 or 17 horizontal
lines’ of television information.

SEPARATE TRACKS

The recorded tape has three separate
but synchronised magnetic tracks as
shown in Fig. 1. The first (Fig. 1A) is
the series of transverse video tracks; the
second (Fig. 1B) is the sound track that
accompanies the picture, which is im-
pressed at the top of the tape; the third
{Fig. 1C) is a signal that comprises a
record of the alternating currents which
feed the rotating disc motor during that
recording.

During recording the sound track is
wiped clean by the preceding erase head.

.Tor maximum signal-to-noise ratio.

The transport mechanism osed is simg-
lar to that found in many professional
magnetic audio recorders. As illustrated
in Fig. 3. the tape is supplied from a
reel on the left: it is stabilised in its

.at the upper edge of the tape

(B)

(C)
Figure 1. Signal pattern after passing
video head drum [A), paired audio-

erase and control-track record heads
{B), and audio record head (C).

motion by passing around an idler, whose
motion 15 dominated by a heavy fiy-
wheel. It passes by the rotating video
head assembly then goes on to a station-
ary pair of heads on one stack.

» Of this stack, the upper one s an
erase head which clears a 100-mil strip
I'he
lower head records the control track in
a similar strip along the bottom edge
of the tape, without erasure. The tape
then moves to a second stationary 'head,
stack which contains only the combina-

g it T g

N

SUvELET

| 18]

Head sub-assembly (left
vacuum quide chamber

Figure 2
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includes rotary heads motor, commutator and

[right] to align tape.
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tion  audio track record-replay head.

The tape next passes between a drive
capstan and its pressure idler, around
a take-up idler and on to a tape take-
up recl at the cight. The erase, audio,
and coniro! track magnetic heads are
stationary.

Guiding of the tape past the rotating
disc is accurately vyet delicately con-
trolled by the concave guide, shown in
Fig. 2, which is used to cup the tape
arocund the disc. The relation of tape
to rotating heads must necessarily be in-
timate and good head contact at nearly
constant pressure is required. This is
accomplished by maintaining the fit of
the concave guide within small toler-
ances to the exact path of the rotating
heads and through the use of vacuum
applied from the guide side of the tape.

OVERALL SYSTEM

The recording system is
block form in Figure 4.

During both recording and replay, an
intimate relation must exist between the
rotation of the revolving heads and that
of the capstan.  This process begins at
the time the signal iv recorded.

While recaiding, the 60 ¢/'s power-line
trequency iy first applied to a flcquemy
multiplier, which produces a 240 ¢/s
signal.  This signal drives a three-phase
power ampliier during the original re-
cording which in turn supplies 240 c/s
power to the synchronous motor which
drives the rotating disc.

A portion of the revolving mechanisin
is coated half black and half white.
A light source is focused on this re-
volving black and white disc and re-
flected into a photo cell to produce a
240 c¢/s square-wave output. This is

* passed through a frequency divider, com-
ing out at 60 cycles. The signal is
then passed through a filter, whose aut-
put is a clean 60 ¢'s sine wave, which
in twrn is fed to a power amplifier,
whose output drives the capstan motor.

The whole chain is electrically anala-
gous to a mechanical gear train, coup-
ling the rotation of the cupstan firmly
to the rotation of the head disc. Neither
the head disc motor nor the capstan
motor are driven directly by the 60 ¢/s
power line frequency, although the power
which is supplied to the disc-driving
motor is directly derived from the in-
coming 60 c/s signal.

SYNCHRONISING HEADS

The power supplied to the capstan
is generated from the actual motion of
the revolving heads, enslaving the cap-
stan to the head disc. Thus, during the
recording process, the tape is moved
precisely 62.5 mils longitudinaliy during
each complete revolution of the head
disc. During this period, four lateral
tracks are recorded, one for each head,
each track beimg separated from the rext
by a centie-to-centre spuce of 13 2.3
mils.

During this process, the 240 ¢/s out-
put of the photocell is also fed, through
a bandpass filter and a series of ampli-
fiers, to the control track head, which
records the signal longitudinally on the
control track at the bottom of the tape.
(Fig. 1B). This control track becomes
the magnetic equivalent of the sprocket-
holes of a sprocketed film machine.
Since the 240¢/s signal is derived di-
rectly from the revolving heads, the sig-
" nal on the control track bears a direct
relation to the spacing of the lateral
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Figure 4. System block diagram is divided into control system {tap) and video {bottom].

tracks on the tape and this information
is avaitable as o reference to control
the relative positions of the head disc
and capstan shaft during replay

When the recorded video tape is 10
be played back, power line frequency
is again multiplied to 240 c/s, amplificd
and fed to the head disc motor, driv-
ing it at a rate which is at least ap-
proximately correct, for the purpose of
tracing the previously recorded mag-
netic tracks, Again, the photocell pro-
duceg a signal corresponding to the re-
volutions of the disc. this signal. once
more being fed through a 240 ¢/« band-
pass filter and then, not to the con-
tro} wrack recording head, but instead
as one of twe 240 ¢/s signals to a
phase comparator in the capstan servo
amplifier chassis.

The second of these two 240 c¢/s sig-

nals is that derived from the recorded
control track., which is simultaneously
TAKE P REE

SLPPLT REEL
2

VIDEC AEAD DRUN

Figure 3. Tape transport mechanism,

ampliticd and fed to the phase compara-
tor. ‘fThe resultanr signal 1s a function
of the phase difference betweenm the
two signals. This is applied 10 a low-
pass filter and then to the grid of a
reactance tube which is one of the
frequency - determining elements of a
conventional Wien bridge oscillator.
The oscillator functions nominally at
60 c/s, but is slightly modified, up- or
down, by the correction-signal from the
phase ¢omparator. This signal is then
fed to the power amplifier, which
drives the capstan in the same relation

. to the rotating disc. within narrow limits
1957

uas it Lhe
cess.

Once the disc is adjusied on centre
to the ftracks at the beginning of re-
play, the servo system holds the rela-
tion constant and the revolving heads
indehnitely trace accurately the record-
ed video tracks.

The output of the photocell can also
be used to determine in advance, the
approximate moment during playback
when it will be necessary to switch from
one playback head to the next.

EDITING 4

There is a means of identifying that
fipe on the tape which represents a ver-
tical syuchronising pulse.  [he tape is
wiped with a harmless solution that ren-
ders the magnetic recording visible. Since
the vertical pulses have a characteris-
tic and recognisable appearance, they
may be locaied with precision. In equup-
ment of more recent development they
are tised to identify the line along which
the tape may be cut and spliced to an-
other fape <imilarly cut.

It was necessary in the developnent
of the recorder to seek a means of re-
cording and reproducing the range trom
DC to 4 Mc/s or more and not just
the upper end of that spectrum. A
modulation system came naturally o
mind, an FM system being immediately
appealing and vlumately adopted. in an
unusual form.

Classically, 1t s assumed that t(ne
bighest  modulating frequency used in
an FM transonssion system will not ex-
ceed vne-tenth the carrier frequency and
that deviation will be Jarge compated
with maximum modulating  frequency
This implies a carrier of 40 Mc/s. so
the use of FM would have to be abun-
doned, i these conditions were to be
observed.

Recording the 40 Mc/s carrier fre-
quency requires either a large increase
in head-to-tape velocity, or a large re-
duction in the shortest wavelength han-
died or both, It seemed as if a low-
frequency carrier might do. Since it
was desired that the range of modulat-
ing frequencies be Jarge, compared with
the total transmissible bandpass, it was

did  during recording  pro-
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TYPE CAE—Screw mounting stand-off
variety in capacity ranges of 100 pf. min.
to 3000 pf. max.

TYPE CAC 100—Feed-thru flange mount-
ing type can be soldered direct to the
chassis or shield plate in tuner units, Frem
50 pf. min. to 1590 pf. max.

Ducon
sub-miniature
Electrolytic
Capaciter

“Miniseal”
Paper Tubular
Capacitor

Bueon
Putentiometer
with switch

TYPE CAC—Feed-thru flange mounting
type can be soldered direct to the chassis
or shield plate in tuner units. From 50
pf. min. to 1500 pf. max.

TYPE CAE 100—Stand-off flange meunt-
ing style mounted by soldering to the
chassis. From 50 pf. min. to 1500 pf max.

The disc ceramic.
with its short rt
current path, when
soidered direct to the
fube terminals, re-
duces the inductonce
To very sinull values,

Cerumic, used s u
dielectric, prevents
instobility occasioned
by luminations, pores
and air pockets.

Silver electrode for
maximum conductivity.

Heavily finned ieods soldered

Type TY high voltage direct 10 silver electrode.

disc  capacitors  en-
cased in “'DURITE" Electrodes permanently fired to ceramic 7
for T.¥., aad ether complete stability at all temperatures. i
high voltage applica-

tions.

Miniature
Metal-cased
Tubular
Capacitor

High voltage
Ceramic
fransmitter
Capacitor

Ducon Lead-through
“eramic
bi-glectric
Capacitor

High voltage
Ceramic
lransmitter
Lapaitor

“Ferramic
ferrite Rods
Yokes & Cores

fuc
KT
Nisc Ceramic

Ducon
Ceramic
Capacitor

New
Warks
pansion
facture
delivery.

Leightonfield
further ex
Ducon manu-
expedience of

modern

provide

for
and

* DUCON CONDENSER LIMITED

Christina Rd. and Birmingham Ave., Vi‘awood, N.S.W
UB0133.

SUBSIDIARY COMPANIES:

Simplex Products Pty. Limited.

Mica Products Pty. Limited.

Ducon General Ceramics Pty.  Limited.

Ducon (N.Z.) Limited, 2i Grey St., Waellington. 42-411

VICTORIAN OFFICE:

Ducon Condanser Limited, 83 William St.,
MBa471.

INTERSTATE AGENTS:

wm. T. Mafthew Lid.. 95 Grenfell St., Adelaide. W33éI

P. H. Phillips Pty. Ltd., 458 Brumswick St., Brisbane.
LW20(

H.T. M
BABYI
ASSOCIATE COMPANY- P R Mallorv & Co.

Melbourne

(.
cQuillan Pty. Ltd,. ¢+ Queen's Place, Perth, W.A

Pty * Ltd

Page Twenty-four

Radia Television & Hobbiew Mrtcober 1957



L WP SIS B
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240 CPS amp  ICPS | PrASE GaTE
CLIPPER SPLITTER 2
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Rack-mounted capstan-drive servo control chassis supplies 240
¢/s driving signal to capstan.

Figure 7. During playback, electronic switcher derives
from one head at a time.

output

.

evident that it was ajso desirable to use
an FM system in which the frequency
of deviation was small with- relation to
the frequency of modulation. Thus, both
.classical  assumptions in FM transmis-
sion were to be violated.

In FM, when the ratio of deviation
. to modulating frequency is large, the
bulk of the transmitted energy is in the
sidebands and the noise rejection capa-

special attention to switching time; the
grids of the 6CL6 tubes are driven by
one section of a 5687. The multi-
vibrator output is amplified through con-
ventional wideband video amplifiers and
then applied in parallel to the two 815
tubes which drive the heads. FEach sec-
tion of the 8155 drives a single head
continuously during recording.

one head at a time, switching trom one
preamplifier to the next at a moment
in the transmission when minimum dis
turbance will be introduced into the
reproduced picture and later to demodu
late the amplified RF output of the
playback’ heads. The electronic switch-
ing arrangement shown in Fig. 7 was
developed for this purpose.

a ratio of 0.25 or less. y
a wide-band signal-to-noise ratio which

quency or more,
the distortion which the higher modula-

bility of the system is greatly superior
to that of AM systems. As this ratio
is decreased the advantage decreases and
finally disappears entirely when the FM

sideband energy is less than that which

is obtained in 100 per cent amplitude-

modaulation.

NOISE LEVEL

In the video-tape recording system.
the deviation is 1 Mc/s or less, giving
This results in

less than that which would be ob
tained with an AM system. It was found
that by holding within the tape velocity

figures which were the aim, a signal-to
noise
was attained
width.

in excess of 30 dt
band

ratio well
over the 4 Mc/s

The classical assumption that carrier
trequency in an FM system should be
10 times the highest modulating fre- .
was made to avoid

REPLAY

During replay, the output of each
head is fed to its own preamplifier; the
four channels feeding into a switcher.
From the switcher a single channel of
FM RF is fed to limiters. The last of
these feeds into a bifilar coil, shown in
Fig. 6, with a grounded centre-tap. This
coll resonates outside the system band-
pass and the slope of the resulting re-
sponse curve forms an FM to AM trans
lator. ,

The resulting AM is rectified through
full-wave diodes, which feed a variable
resistor acting as a balance control for
the carrier. A low-pass filter. next in
the chain. further reduces the- level of
carrier in the outpuf.

Good linearity is readily achieved, so
that grey-scale transfer is substantiallv
undistorted.

During replay, it is necessary to de
rive the amplified output signal from

A network of coincidence gates is em
ployed with a get-ready signal sent ty
each gating tube in turn from the 240
c/s photocell source: a go signal is de-
livered with precision to each gating tubc
from the television signal itself. Switch-
ing occurs only on the back porch of a
horizontal puise. Therefore it does not
appear in the reproduced picture. even
as a transient.

The 6BN6 gating tubes pass the RF
signal to their plate circuits only when
each of two grids are raised to a prede-
termined level of bias. Thus the coin-
cidence of two positive bias signals is
used to trigger each of the four wvates.
aonsecutively.,

CIRCUIT DETAILS

The photoceli output is delivered to 1he
sequential switcher, as well as to the ser-
vo amplifier contro! system. This 240-¢c/s
signal. whose phase is directly related to
the instantaneous position of the rotating
head disc, is fed through a vernier phas-
ing control to a 90-dee. lag network that

B

controls two related channels in conjunc-
tion with other signals. The same sig-
nal is continuously fed to a frequency
doubier and an in-phase network,

The in-phase 240-c/s signal is clipped
and fed to a phase splitter, which pro-
duces two signals. one in phase and one
180 deg. out of a phase. These two sig-
nals are applied to the gating tubes, the in-
phase signal to one of the grids of sate
I. the opposite phase to one of the grids
of gate 3. These are the same grids to
which the amplified RF from heads one

tion frequencies must suffer as they ap-
« proach the carrier frequency. The effect
of distortion of video frequencies in the
band above | Mc/s in the video-tape
recorder is a certain amount of zig-
zagging of closely spaced vertical lines

EYE IS TOLERANT

Not only is this effect evident only
on such visual material, but the effects
of the blurring is greatly reduced by
the nature of human vision. When 8 L
images thus distorted are viewed by the -

VIDEO
IN

eve. which integrates its experience ovel Figure 5. Ba’::co':‘d"i:;"h' used for and three are fed.
a substantial period of time, the result '
is entirely acceptable, even for images SIGNAL TREATMENT
representing a horizountal resolution of Th . . )
> QUTAUT e 240-¢/s signal, which s tea
300 lines or better. ooy through a 90-deg. lag petwork, is simi-

The circuitry employed in the modu
lator and demodulator of the video-tape
recorder is lacking in novelty. Where
deviation does not exceed a megacycle.
and with carriers which do not exceed
perhaps 6 Mc/s, a multivibrator type of
oscillator whose frequency is controlled
by direct application of video to its con- the desired times, appropriate positive
trol grids, 1s entirelv satisfactory and -1 swings of a 480-c/s square wave are
simple to maintain. N applied to the coincidence grids of these

As shown in Fig. 5, two 6CL6 tube- gating tubes. The necessary 480-c/s
are connected as a multivibrator, with square wave signal is obfained from

tarly clipped, fed to a phase splitter, and
applied to the control grids of gates two
and four. In the same way. these gates
receive the amplified RF output of heads
two and four at intervals of 90 and 270
deg.

Fo cause these gates to pass RF a:

BFILAR
WOUND

Figure 6. Basic modulator for playback.
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AUSTRALIA
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- LOUDNESS CO §

% ~is designed to replace your existing
v, volume control...and to provide correct s
2. high and low frequency compensafion \

o>
| %%,
’
o,
=

Maintains the correct tonal quality

right down to whisper level!

1
For many years there has been a need for a volume, contol in audio
systems which would automatically keep the proper balance of all
frequencies within the audio range at ANY listening level. {.R.C.
has developed such a control, known as the LB, to meet this need.

With the loudness control it is possible to reduce the output
volume of any good or average audio system to a whisper and
still be able to hear every tone with perfect balance, as the LBI
provides gradually increasing high and low frequency boost as
the volume is reduced to offset the deficiencies of the human
var, which is insensitive to high and low frequencies at low
volume. This accounts for the reason why many audio systems
are operated at such high levels to give the best listening effect
and in this process they become annoying to other members of
the household and neighbours.

The 1.R.C. new loudness control consists of two
separate volume controls operated from a single
shaft of standard size and used with a combination
of capacitors and resistors which are already wired.
The unit will replace any volume control by trans-
posing 3 simple connections, as indicated by the
illustration at right Can be fitted without experience.

Contact your usual supplier for illustrated literature.

% as volume is reduced.

\\.

LB1

NOTE:

The automgatic com-
pensation of the
LBI eliminates the
necessity for @ tone
control.

AVAILABLE in 1
meg. 500,000 ohms,
with or without
switch. Other values
to special order.

Post this coupon today!

.zn-------------------------------1

| Please forward Loudness Control pamphlei unm,,:
l detailed description and installation instructions. 1

l NAME . .
' ADDRESS oo
l SUPPLIER (optional) . IO

-n---n-------n--ﬂu-n-—nmﬂt-----nh.
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LT, 4 PRICES
Wzii‘h D.P.Sv.’TI. .S‘ViTCh
_ 32/6! thout
PRESENT - E Switch 26/6. -
VYOLUME CONTROL Available only from

your usual supplier.

Scle Australian Agents:

Wm. J. Mclellan & Co. Pty. Lid.

128 SUSSEX STYREET, SYDNEY « BX 1131
(50 yards from King St.)
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frequency-doubler whose input is also
fed from the common. 24()-¢/s source.

Symmetry ol the 480-¢/s signal is
controlled, permitting the instant of
switching to be adjusted with vernier ac-
curacy to the desired angular position of
the heads on thé tape. With a rise tine
of about 0.05 usec. this 480-c/s square
wave gives the final go signal 1o each
switching operation, so that interruption
of the composite signuls is exceediagly
briet.

The 480-c/s square wave, like I_he
two 240 c¢/s control signals, 1s  fed

through a phase splitter, one phase go-
ing to gates onc dnd three, the other
to gates two and four.

The sequence of operations, them, be-
gins with the appearance at the control
grid of gate 1 of the RF signals from
head 1. The 240-¢/s control signal is
at this time going positive. The phase
of the 480-c/s square wave is such that
it too goes suddenly positive at one point
in the rotation of the head disc. At this
moment, the gating tube begins to con-
duct RF. .

All four gating tubes are parallel in
their outputs, and an RF video signal is
fed to the input of the demodulator,
which follows the switcher. ,

About 90 deg. later in the rotation of
the head disc, the 240-c¢/s delayed signal
goes positive at the control grid of gate
tube 2. This tube is fed from the op-
posite phase of the 480-¢/s control-
signal from gate I, so it too goes sud-
denly positive at the screen grid of this
secorid gate and the tube conducts.

GATING SEQUENCE

Since this rapid occucrence is coinci-
dental with the negative phase of the
480-c/s signal at gate 1, the gate ceases
to conduct at the same moment that gate
2 begins to conduct. Gates 3 and
4 are both in the negative-going por-
tion of the 240-¢c/s control signal which
is applied to them, so that gate 2 is, at
this moment, the only one couducting.
The same sequence of events occurs next
at gate 3, as the rotating head disc
reaches approximately another 90 deg.
of rotation.

Since approximately two television
lines of information are duplicated from
track to track on the magnetic tape, the
bottom of one line contains the same
information as the top of fthe succeed-
ing track. A rearrangement of the get-
ready, go signal procedure is desirable
to locate the moment of switching.

If the line carrying the 480-c/s wave
is opened before it feeds the correspond-
ing phase splitter. and this signal is de-
layed momentarily in accordante with
the synchronising information in the
television signal, the switching can be
done during retrace when the "CR.T.
beam is ofl the television screen. The
arrangement used is shown in Fig. 8, The
retrace switcher control unit. shown in
Fig. 9. contains a 480-¢/s multjvibrator
oscillator, which is locked jointly to the
480-c/s photocell-derived signal and to
the synchronising pulses in the demodu-
lated RF video signal. Over a relatively
narrow range. this oscillator’s frequency
may be varied, effectively delaying its
ontput with respect to the 480-c/s
switcher signal, so that the exact moment
at which the outgoing 480-c/s square-
wave goes positive may be made to co-
incide with a desired point in the con-
trolling video signal.

As ilustrated in Fig. 10, the switch-
ing time may be positioned on the back
porch interval, which places the switch-

Radio, Television & Hobbies, Qctober. 19

ing transients on the extreme left-hand
side of the reproduced picture, out of
view, Should the video signal fuil, the
multivibrator oscitlator in the retrace
switcher will continue to send triggering
pulses to the 480-c/s multivibrator, in-
suring continuous output regardless of
the nature of the incoming video’s signal.

If, for example. a synchronising pulse
should be missing from the train coming

FROM
PHOTO-
CELL

FROW
DRUM

IEERN

VIOEQ
ouTPuT

E}wﬂtnfk OEMOD

o I 7 480 CPS

'Y

e .

G 480 CPS 1

]

RE TRACE

WAVE SWITCHING
SHAPER CONT UNIT

Figure 8. Retrace ¢ontrol switcher pre-
vents overlap of information in playback.

COMP VIDEQ
FROM DEMOD

SYNC DELAY ‘l
TlstrippEr [T MveR r"

i

SHAPER

PHASE ADDER ADDER
liso | SPLITTER [ ' - 2
CPS
FrOM |
EWITCH, 1
CULIPPER | 480CPS CLIPPER
1 MVBR 2

L‘4BO'CPS 0
SWITCHER

Figure 9. Elements of retrace switching
control unit,

off the tape and the time should arrive
when switching must occur . from one
head to the next, the unit will wait for
a brief inlerval. When no synchronising
pulse appears. the unit will switch to the
next head anvway, with minimal loss in
signal from the tupe.

The 480-c/s signal, which originates
in the scquential gating switcher. is thus
modified and suitubly delayed by the re-
frace switching control unit, so that,
upon reinjection, it will causc the gating
tubes to switch tromn channel to chan-
nel only at such a point in the sequence
of video signals that there will be no
visible eflect.

Performance of the video-tape re-
corder, in the form in which it exists in

VIDEO (HOR RATE)

OUTPUT OF

1SWITCHING!
DELAY MVBR :

h : TIME M

OUTPUT OF i

SHAPER L
480-CPS OUTPUT

or avoer 1 et

QUTPUT OF .

ADDER 2 !

OUTPUT OF  —TTTT™tTTTT
CLIPPER | oo 1
OUTPUT OF - e
CLIPPER 2 ' |

OUTPUT OF

480-CPS MVBR

Figure 10. Waveform relationships in
retrace switching contral unit.
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1957, has considerably improved over
that obtained from the experimental unit
first displayed in 1956.

The development of special tape, hori-
zontally oriented, with surface smooth- -
ness much finer than that normally pro-
vided (or needed) in audio tape, specially
formulated oxides of particularly good
shortwave length resolution capability
and improved mechanical characteristics
have all combined to make possible the
routine  realisation of  signal-to-noise
rutios of 34 to 36 db., with occasional
attainment of ratios as high as 40 db

Head manufucturing techniques have
also been refined, reducing the abrasian
cflect, both on the tape and on the
heads, to"the point where a substantial
number of heads have proved usable
well beyond the 100 hours which were
g_nglnally considered a practical norm.
lupe..too, is proving capable, undel
these improved conditions, of being re-
produced many more times without de-
tertoration and of being recorded and
re-recorded for an aggregale of well
over the 100 passes of the revolving
heads which at first were thought to be
the practical maximum.

HEAD LIFE

Detertoration in heads due to wear
does not produce deterioration either in
resolution or in the linearity of grey-
scale transfer; in fact, resolution im-
proves slightly as hcads wear and only
the eventual increase in noise tells of
the approaching end of the useful life
of the heads.

The»samc is true}of tape. Neither
resolution nor grey-scale linearity are
affected by the gradual abrasion of the
tape which occurs in use. Instead, the
signal-to-noise  ratio slowly begins to
deteriorate, signifying the end of the use-
tul life of the tape.

Linearity of grey-scale is an inherent
advantage of the video-tape recording
process. due to the modulation system
used. There are no operating coutrols
on the recorder which are capable of
affecting the linearity of the grev-scale
transfer characteristic.

Ditferential gain measurements typic.
ally give readings of under 10 per cent;
this remains constant, being quite inde-
pendent of head or tape condition. The
live appearance of the video-tape repro-
duction is as much due to linear grey-
scale transfer characteristic as to any
other operating characteristic of the
machine. '

PERFORMANCE

Resolution of better than 300 lines,
with high contrust ratio. is readilv ob-
tained.

Experience with the recorder i daily
network operation has  established the
practicality of making duplicate tapes
from an original While there is no
method of mukine copies excep! by con-
necting one or more video-tape units as
recorders, while another is used as a re-
play machine. the number of copies
which may be made in this manner is
substantially unlimited.

First-generation copies ol an .original
video-tape recording are deteriorated in
hardly any visible vay: resolntion and
grey-scale linearity being substantially
identical to the original. A slight rise
in noise occurs, but if this is already
well below visibility in the original, the
copy will appear virtually the same as
the original.
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The WARBURTON FRANKI Page ocroser

« . - Check it each month for all your

RADIO & TELEVISION needs . ..

CHANNEL MASTER
TV AERIALS AND
ACCESSORIES

A complete range in stock—only
a few items listed here .

e OPEN FEEDER CABLE

This Low Luss Feeder is ideal for Fringe Area
reception and essenfial for all Coastal Areas.
Suitable for Radic Amateur, Experimental and
Television purposes. 300 ohm. £5/14/- per 100ft,

S.O. Insulators for open Feeder, Wood or Metal
at 2/- each.

thread,

The amazing

TRAVELLING
WAVE

Strongest construction ever

Highest gains
Highest front to
back ratio

y

achieved in a TV aerial >

Model 350 7 Elemusui £42/15/. cach $
Model 351 5 Element . £32/10/6 each :
Model 352 3 Element .. .. £22/18/6 each §
Stacking Rods T.W. 350/3 £1716/- set :
@® TELESCOPIC MASTING— 4
Aluminium <
20ft. .. .. £15/10/¢ 304, £22/13/- &
40ft. £28/4/3 504 S .. £38/7/- @
GALVANISED STEEL b4

20ft. .. .. . £9/2/9 oML £13/11/9 2
40ft. .. .. £18/7/9  S0H. .. £24/8/. ¢
Foot Mount for Telesconic Mast 20 to 40 ft 1?
£1/14/-, 50ft. £1/16/6 1;
@® 10ft TOWER SECTION £21/18/6 ::
Mounting  Feet for Towers at £3/12/. each. 4:
Mounting Spiders for Towers at £3/12/- a pair. ::

® NEWS FLASH ...
SCOOP PURCHASE

We have made a scoop purchase ot the following Transfori. ers

made by a well-known maker.

40 milliamps 225V A-side 6.3 yolts — Usually 50/8 — Now 38/-
40 milliamps 240V A-side 6.3 volts — Usually 53/10 — Now 39/6
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BETY R

REFOR.DING TAPE (pla“iC)—now 25/ Famous Agfa 600 . E"

/

BARGAINS

EXTENSIO" CORDS—HOW 12/11 Consisting of 3 yds. ot good quality flex

with 2 Alligator Clips one end and e phone plug the on.er.
record from Voice Coil to Tape Recorder. Postage Victoria [/6:

FILTER  CHOKES—now 19/11

Int, 4/4

Use them to
int. 2/6.

30 henry (00 milliamps. Postage Vic. 2/11:

AERIAL ,W.IRE—now 6/10 insulated 100 ft. Coils. Postage Vie. 1/10;

lot. 3/-

STAND-OFF INSULATORS (Miniature type}—now 1/11

Int. 7d each

Postage Vic. /6 Int. 2/6,

Postage  Vie, 23

spoo!

Another well-known make-—now 27/6, paper base, 1200ft. 7 tnch

spool. Postage Vic.

1/6: Int. 2/6.

SPEAKER WINDINGS—now 2/- each 25002. s000/2. 00078 7000/8:

10,000/8: 15,000/2;

W.F. for all

RADIO and TV
SPARES

We stock A. & R. Trans
tormers—Matched Kit  for
the Mullard 20 watt Amp-

lifier, comprising: Output
Transformer 921, -Power
Transformer 1783,  Filter
Chaoke, 1092.
£24/14/-

(Freight torward)

TRANSFORMERS

Mullard 510 Output Trans:
formers—-2525 £7/12/-. Post-
age Vic. 3/8, Int. 6/-
General Purpose  Output
896 £6/17/2
Postage Vic. 3/8, Int. &/-
IDB 30-15,000 c.p.s
10,000/8000 to Tapped Voice
Coil Winding

Transformer

R0 milliamps, 385V A-side 2.5V-EV-63V — Tapped (@ 4V

Hsually 957 —

Now 67 /6

WARBURTON FRANKI

MELBOURNE — PHONE MU 9664
® PLEASE INCLUDE POSTAGE OR FREIGHT WITH ALL ORDERS

359 LONSDALE ST.,

Postage
Vie. Int.
2/11 4/4
2/ 4/4
3/8 &/

’

15,000/8. Postage Vic.

1/6:
* & ¢ o

Hi=FI EQUIPMENT

Int. 2/6.

® SPEAKERS
POSTAGE

MAGNAYOX Vic. Int.
12 WR £7/9/1 2/11  4/4
8 WR . ........ £7/~-/- 2/3 3/8
6 WR .. ...... £6/10/- 1/10  3/-
HF 65  ....... £2/15/11 1710 3/~
JENSEN
Dual Type 12 PQCB,

£19/5/- 4/8 q/-
Wooter 12PQ/15 £6/18/- 3/8 6/--
Tweeler 6PU/25 £2/6/- /10 3/-
ROLA
12UX Hi Fi . £28/19/6 .
120X ... £11/4/- 3‘4?1 ?,44
120 De Luxe £6/10/6 2/11  4/4
GOODMAN

Axiom 150 Mk. 11, £26/8/3

Freight forward
Axiom 80 £36/16/6

Axiette £14/3/3 2/11 474
PEERLESS

Co-Axial £16/17/6 /8 &)=
CMI120FM £8/5/- 2/11  4/4
WHARFEDALE

Super 12CS/AL, £44/3/7 Frei -
Super BFS e1zzoza | s g
KELLY

Ribbon Tweeter £30/9/5 1/8 8/~
BAKER

15in  Woofer £39/3/11 lreivht Torward
%9in  Junior £17/11/2 3/8 6/-
@ AMPLIFIERS (Freight forward)
Leak TLIO ... £74/11/-
Armstirong Al0 L £69/10/-
Grampion-Mullard 5-10 ° £51/9/-
Aegis-Mullard 5-10 £59/-/-

® RECORD PLAYERS &

CHANGERS (Freignt jorward)
Thoreps E53N-PA  .............. £35/-/~-
" CB33 ....... £40/14/~
. CBAS3N £50/15/-
CD43N  ..... £69/11/-
Philips AG2005 AN £57/15/-
B.SH. HFY Players .. £13/5/-
B.S R, HF8 Players with
variable reluctance cartridge £16/5/-
Monarch UA8 Changer £20/10/-
Dual 1005 Che(lpgerc . £37/9/6
in Carrying Case £44/8/3
Dual 295 Player .. y g ...... }118;1{)/i

(in Carrying Case £24/15/6)

e OPEN SAT.
| Z |ONSDALE E MORNINGS
ST, ]
I TRADE ALSO
5 SUPPLIED

Faos Twentv-siaht
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Big telescope

#10.000 steerable rudiotelescope. the

bizgest of ity type in Britain, wus
demonstrated recently Tor the first lime
the Roval Rudur Fstablishment ar Mal-
vern, Lngland.

It is designed to work down 1o wave-
lengths of 10 centimetres——half the length
ot those capable of being picked up by
the giant £750,000 steerable radiotele-
scope at Jodrell Bank, Cheshire.

The Jodreil Bank telescope is claimed

as the biggest radiotelescope in the
world. and has a 2501t diameter re-
Aector.

The radiotelescope at Mulvern has a
451 diameter alumiminm reflecior.

Space (ravel soon

o PACE travel is only 20 years away
according io Mr. H. Ward, director

of the N.Z. Physical Laboratory.

Mr. Ward, who is a member of the
New Zealand International Geophysical
Committee, said that although earth
satellites to be launched shorrly were
only 20in in diameter, larger satellites of
three or four feer were already under
consideration.

N

eermreeceeeioee POPULAR SCIENCE QUEZ-

)

\ .

) ¢ What are X-rays?

E A Xerays ure trunsverse electro-

| magnelic waves, of similar nature 1o

v light and radio waves except [or wave-

Vo length and frequency.

Q: -What are some of the
properties of X-rays?

: A: Fluorescence is excited in many
materiafs, such as calcium tungstate,
harium-platino-cyanide and others.

Photagraphic emulsions are affected
by X-rays, which provides an excellent
method for the study of the radiations.

z Electric charge is Tost when objects
are irradiated with X-rays.

} Various objects are more or less

2 fransparent o X-rays. the differences

V' in transparency praviding the basis for

! the study of the internal structure of

i objects which are opaque to visible
light.

2 X-rays can be collimated with slits

y  or pin-hales, showing that the radia-
tions travel in straight lnes. like light.

Mugncetic fields do not deflect an
X-ray beam, showing that X-rays are
not a streamy of c¢harged particles.

Refraction and rellection of X-rays
occur only to a very small degree.

Q: How were X-rays dis-
covered?

& Some of the effects of X-rays
mentioned above werc first noticed by
Roentgen in 1895 and reported in
papers published by him in 1896, At
the time he was investigating electrical
discharges through gases and the ef-
fects of cathode rays.

Roentgen noticed that a fluorescent

screen outside the discharge tube

Mr. Ward said general theories on
Olter space were now being consjdered
by scientists as wrong,

Move information was coming to hand
which  proved that the ecarth had o
greater cfieet on outer space thun scient-
ists previously believed possible.

Some elements of the carth’s atmos-
phere existed up to 15,000 miles, al-

B e

TV Times

T A Sl A B

thaugh not in the huge amounts exisling
at the planet’s surface.

I was possible that these conditions
existed between the sun and the earth,
but by the earth's standards. it would be
istute of “high vacuom.”

would fight u,., even when the screen
was shiclded from the divect light of
the discharge. Within a few months
of the announcements of the discovery
X-rays were bheing used in medical
diagnosis and it was. not long before
the ravs found application in many
branches of science and technology.

;. Why were they called
X-rays?

A: Simply for want of a better
name. The symbol X is frequently
used to identily an unknown guantity
and for some time alter the discovery
of the rays relatively little was knawn
aboul their exact nature,

QR: How are X-rays gen-
erated?

A: X-rays are generated whenever a
beam of electrons sirikes an obstacle,
However. they are generated more cf-
ficiently when the obslacle has high
atomic weight,

In order to make the clecirons move
at high velocities they must be acceler-
ated through a high voltage and pro-
vision must be made for them to
strike a target. Finally the X-rays so
produced ;aust be brought out from
the gencrator to a point where it is
convenient 1o use them. Also some
means must be provided for detecting
them.

Some of the earlier X-ray tubes
made use of a gas discharge tube
without a heated filament. The current
through the tube was controlled by
controlling the anode voltage. How-
ever, after use, some of the gas in
the tube is absorbed by the walls and
in order to maintain the required cur-

New height record

IAST month, an Air Force doctor,
J . .

seiled  in o a pressurised  capsule.
saitred nearly 19 miles into the <ky.

This s w new altitude record for o
manned  balloon,
Muajor David Simons left the (alth in

a small cabin dangling from a huge bal-
loon.
~Two hours later, the balloon had car-
ried him 100.000 feet over Minnesota —
4.000 Teer higher than the previous re-
cord.

Highest altitude man has ever been
known 1o reach is 126000 feel, in
U.S. experimental rocket plane nearly a
year 2o,

Major Simons’ venture into space was
to last 24 hours,

He entered his eight-foot-high, fhree-
feel In diameter cupstite morve than 10
hours before he 1ook off, o get used 1o
hfe i isolatian.

He took a supply of sweets,
juices and pears with him,
of the flight was to re-
radiation op

fruit

One purpose
cord the effects of cnsmic
“the human sysiem.

renl it is necessary to in.rease the
accelerating vollage.

Later tubes make use ot a heuted
Slament s ‘a source of electrons and
the tube current can be varied by
varying the heating power applied 10
the filament. The filament voltage is
easier 10 conirol than the high tension
voltage and varying the latter has the
further disadvantage 1hat the wave-
length of the X-rays produced ulso
varies with the intensity,

Where a varjation in the ave-
length of (he rays is not a disadvan-
tage the alternating voltuge direct from
the secondary of o high voltage trans-
former can be applied direct to the
tube.

Q: What is the effect of
X-rays on the human body?

A X-rays cause ionwsation in body
cells and have an effect on the num-
ber of white cells in the blood. Radi-
ation unifs, or Roentgen uniis, mea-
sure the energy absorbed per unit
mass and are snnnmcdut in measur-
ing the effect on the body of radia-
tion.

The body is able to repair dam-
age caused by radiation if it is re-
ceived over a sufficiently long period
but if it is received quickly the re-
sults may be serious. For example.
600 Roentgen units spread over 30
yvears would have no observable effect
but would almost certainly 'be fata}
if received in a single day. Tt is
generally considered that the greatest
dose which can safely be received
continuously is 0.1 Roentgen unit per
day, although occasional doses greater
than this may not do any harm.
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5 WATT
AMPLIFIER

TYPEPAB2E

20 WATT
%@; AMPLIFIER

YYPE PA 829

Type PAB29 20 watt mains or 12 volt bat-
tery amplifier provides all facilities necessary
for P.A. Hiring.

These include two microphone chaw els with
third optional channel for microphone or
pickup. Either high or low output pickups can
be used. Features include a battery saving
switch and a bass cut switch to control L.F.
response when using horn speakers. A plug-in
V.U. meter and monitor speaker with their
associated switches are ancillary units.

FOREMOST IN SOUND

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED

47 YORK STREET, SYDNEY, B0233. 167 QUEEN STREET, MELBOURNE, MU91&I,
Availahble in other States from
NEWTON McLAREN LTD., ADELAIDE NOYES BROS. (MELBOURNE) LTD, HOBART AND LAUNCESTON
CHANDLERS PTY. LTD., BRISBANE NICHOLSONS LTD. PERTH.

ALSO FROM LEADING WHOLESALERS,
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gs for dogs
S\I)Nr\ dogs - even mongrels —
=7 are developi

complexes.
drugs_as chlor-

d by Svdney vels
for treatment of neurotic dogs.-

“The iise of trangillising dr 1o
separate the patienf Trom his pmmm
s Mosiman vel. il

Sometimes dogs become
curs or acroplunes.

“Phey fret wnd become hysterical —-
very like Muemans - and need simifar
Ireatment

“When the drug is administered,
become more relaked and contented

“They are nol dopey — just happy.”

The ver. said the drugs were also given
1o pets recovering from an operation ot

terrified of

they

buurding a1 kenaels while their master
was awiy.
Atom iee-hreaker

world's first atomic-powered sur-
fuce-ship will be Lnched al Lenin-
rad belore winter.

The 16000-ton V. 1. Lewin will be
the wotll's Jargest icebreaker.

The Lenin is designed to blast through
the thickesl ice with water cuRnom
Which deliver « thin, sieel-hard stream
i waler 1o cul through the we like &
Lnifc

The

who will carry two  heli-
coplers 1o fiud the eusiest passage.

Behind the Lenin will come  shipy
arrving supblies 1o the port <! e that
buve sprung up along retic
shores, and lo cairy ou from the
interior and the immense mineral wealih
ol the region

ihe icebre: .An for the first time will
climinale the Russiany’ complete, year-
tound dependence on aich walerways ar
e Sues Cunul. the Bosporus Strais
between e Black Sea and the Medi-
luunmv\, and the shallow wilers past

awark’ and Sweden that bead out of
'l\c Baltic Seu.

Vihlivostok viu
e is aboul 4000
from Murmansk 1o Vladivostok
the Novth and Medilerranean Seus.
anal and ndian and - Pagific
5 abowl 13,000 miles,
The Lenin will e the
breuker ever built,
It will be 440ft loag and will have »
9001 beum.

From Murmunsk to
the Northern Sea rou
mifles;
by

Jurgest ive-

Tunnels of ice
AILWAYS und roads wunnelled deep

under may one diy  service
Lunderground conmmunities in the Arctic.

A Swiss plough is befag Iried by U.S.
cugineers vn the ice cap in Greenland
W build roeled-over highways 8fi wide.
The plough powders ice and comn-
pressed ‘saow, throwivg @ aside us the
machine progresses al sbout & mile &
lay
The powder is shovelled buck over
formes bridging the cul. Here it (reezes
hard snd the formes are removed.
Sunfight pencirating this Iransiucent
ceiling gives & myriad rainbow effec
Because the 12.000f¢ thick ice cap is
shifting, “1ife” of the wnnel so creat
is given us 10 veurs, but as it is o
1 build, it can’easily be replaced.

Oclicbar,

Radio, Taisv's': ins,

Brimar W[W//;f ”valves
stay young when they’re old!

Even under the jolting,
\umu seu aud 3ir opey

batlering, Luffeting of
tHons, navigationa]

i
instadialions equipped with S0
valver pive unialteriog perfori-

Brimav valves are engincercd lo live vears

longer- <thals why Brimar valves stay youns

in performance when they're velerans in service
Tn fuct, Britpar va ually developed to b
tain lop reliabitity onder the blistering treatmenl deait
out by the Armed Services here and overseas. En-

gineeted for {he toughesl conditions. Brimar valves
give you niany long trouble-tree working loues. lane
after olber valves have faded out,

Choose Brinar jor all your valve ceds=there's o
fype Jor every rafve requirement

BRIMAR

RADIO VALVES

Sandard Tghones and (Gibles Py, Lid _-:.{\;7
'iiffv;u;‘ l;i:’;::u: Wiommions 0 S aiimin S ot "
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A Single

THE previous series of short-wave con-

verters which we described (June
and luly, 1955) were foirly elaborate
designs. incorporating RF stages and
multiple channels, Although capable of
excellent  performance and extremely
popular, they are inclined to be a little
too elaborate for some readers—par-
ticularly beginners—who may therefore
hesitate to venture into this field of
activity,

READER DEMAND

Realising this (from recent requests
in our mail) we set out to produce
something less elaborate, but something
which would still provide excellent short-
wave listening for anyone with an aver-
age five-valve broadcast receiver.  Of
course, if you huave a set with the RF
stage—s0 much the better,

By abandoning the RF stage in the
converter and concentrating on a single
band, it is possible to simplify the design
considerably, At the same time, the
performance is still good enough to per-
mit reception of most signals worth hear-
ing, while the coverage is equal 1o that
provided by the conventional dual-wave

_ Band
S-Wave Converter

If you are keen on shart-wave reception, but have only a broadcast set, this little converter
should solve your problem. It covers the normal short-wave band, is simple and economical
to construct and used with your present set should out-perform the average dual-wave receiver.

set. The result is a unit which should
appeal to a great many enthusiasts.

A short-wave converter is basically
a simple device, It is merely a frequency
converter stuge of a short-wave set, con-
sisting of a single valve, tuning capacitor,
coils, and 4 few minor bits and pieces.
The only major difference is that, in-
stead of converting 1o the conventional
455 Ke, it converts to a frequency some-
where in the broadcast band.

The converted signals are then fed
to the aerinl terminal of the broadcast
set, the set tuned to the selected fre-
quency and, from then on. is regarded
as a composite IF channel. The fact
that the signal is again converted by the
set, this time 1o 455 Ke, does not upset

e

oy Phillp
Watson

e

The finished converter, ready to house

in a suitable cabinet. There are only

two controls; tuning on the left and

B/C S/W selector on the right. The

unit can be left permanently connected
to the regular B/C receiver.

B -

things in any way. In fact, if we select
the frst IF with care. we can improve
the overall performance to a worthwhile
degree, making the set-up into a double-
change superhet,

This is mainly useful in suppressing
unwanted images, and a few words about
the “why and how" of this may help
our beginners to get a clearer picture
of things.

Images are a problem common to all
superhets and are due to the fact that
any one station will produce the re-
quired intermediate frequency when the
local oscillator is tuned either higher or
lower than it by the intermediate fre-
quency. Alternatively, stations both
higher or lower than the local oscillator
{by the IF) will generate IF signals and
will be heard.

SIMPLE EXAMPLE

Thus, on the broadcast band, if we
tune to a station on 600 Kec, we will
automatically set the local oscillator to
1055 Kc (600 plus 455). But 1055 is
also 455 Kc lower than 1510 Ke. and
any station on this frequency should
therefore have as much chance of being
heard as the one on 600 Kc.

The only reason it does not in prac-
tice is that the aerial tuned circuil is
sufficiently selective to reject a signal
so far away from the wanted one. It
is also easy to appreciate that the differ-
ence between the wanted and unwanted
station will always be equal to exactly
twice the intermediate frequency,

Although images are not a problem

on the broadcast band (for the reason
already stated) it was not always so.
In the days when an IF of 175 K¢ was
very popular the image was only 330
Ke away and a single tuned circuit was
not sufficient to rejegt a strong local
signal.  For ‘this reason, such receivers
invariably employed an RF stage lo pro-
vide the necessary additional pre-selec-
tion.

HIGHER IF

The use of a higher intermediate fre-
quency was i simple solution to the
problem, und, as can be seen, is always
ta be preferred as far as reduction of
image response is concerned. I this
were the only factor, we would simply
make our IF -as high as possible and
the image problem would cease to be,

Unfortunately, it isn't as easy as that.
While raising the IF helps the image
problem, it reduces the performance of
the IF channel as regards both sensi-
tivity and selectivity, so that we must
normally select a compromise figure.

In the case of the broadcast band the
present figure is an excellent compromise,
but the short-wave bands present greater
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difficulties. Whereas we would frequent-
ly like to use a lower figure than 455
in order to provide adequate gain and
selectivity, there is very little preselection
possible by one, or even two, tuned
_stages ahead of the converter. This is due
to the low value of the image frequency
—910 Kc—relative to the signal being
received, say 10 Mc or higher.

As a result, almost any moderately
strong signal can appear at two spots
on the dial, with the ever-present possi-
bility that the image will coincide with
the penuine signal from some other sta-
tion, causing severe interference.

The best solution to this problem is
the double-change superhet. “In this
the incoming signal is first converted to
a relatively high IF, something between
2 and 5 Mc being a popular choice.
This change contributes little to the sen-
sitivity, its sole purpose being to place
the image signal far enough away (4 Mc
in the case of a 2 Mc IF) to allow the
pre-selection stage to reject it.

SECOND CONVERSION

Having achieved this much, we then
convert the signal again. This time it is
to a frequency which favours gain and
selectivity, as in a conventional superhet,
and which may be anything from the
usual 455 Ke down to 50 Kec.

Thus we no longer have to compromise
with a single frequency., but choose each
of the two to favour the otherwise op-
posing requirements. In short, we have
our cake and eat it too! (Though not
without some additional circuit com-
plexity.)

And what has all this to do with our
little converter? Simply this: 1f we select
the highest possible frequency for the
first IF (the IF which the converter itself
produces), then we have in effect a
double-change superhet and a worthwhile
measure of the advantages alrcady de-
scribed. .

Since the highest IF will be deter-
mined by the broadcast receiver in use,
it is unlikely that we will be able to
make this much above 1600 Kc, but this
is still worthwhile. It will place our
image 3.2 Mc away, a considerable im-
provement over the .91 Mc we can
expect with a conventional dual-wave
receiver.

In addition, the converter valve in the
converter will contribute some ampli-
fication, so that the overall gain of the
system is also likely to be better than
that of a conventional receiver, all
things being equal. The improvement
may not be staggering, but it is still
worthwhile.

SIMPLE AND CHEAP

When we add to these points the fact
. that the converter is quite simple and
relatively cheap to build, there is no
reason why anyone who is interested
should not enjoy satisfactorv reception
on the short-wave band. Even if you
have only made a few simple sets before,
there is no reason why vou should not
make a success of this simple unit.

The components used are all quite
standard and readily available from most
radio dealers. The valve is the miniature
6AN7, though others having similar
characteristics would probably work as
well. Filament and HT supplies for this
are obtained from the main receiver,
the amount required being small and
normally within the limits of most sets.

i‘ETRII‘M'JIEI’!S

SINGLE-BAND

CIRCUIT DIAGRAM OF CONVERTER

COUPLING .
CoIL

TO AER. TERM.
ON SET

+

250V~ 6.3V

SHORTWAVE CONVERTER (1957)

“ye circuit is extramely simple, being essentially the 'front end" of & shori-
wave set. Mote the simple switching system which allows the aerial te be left
permanenily connected to the converter and fed to the B/C set whan required.

The tuning capacitor is a standard two-
gang type, though there is no reason
why one of the older, larger types may
not be used if the additional physical
size is not a disadvantage. Since it is
proposed that the dial shall be hand
:alibrated, the gang does not even have
to match this component in other than
the purely physical sense. A trimmer
capacitor is mounted on top of each
section.

The dial itself is one of the smaller
types originally designed for our KarSet
and similar small sets. Although no
short-wave glass is available for it, it is
relatively simple to make up a suitable
scale in place of this, as we shall detail
a little later on.

The coils are hand wound on plastic
pre-grooved formers, fitted with adjust-
able iron cores. In crder to make things

(mrrrerrrerreeeeeee PARTS LIST - -mmmeme

z | Chassis &in x 4l4in x V4in

I Panel 7in x 5in

| {wo-gang tuning capaciter 415 pt
approx,

Dial M5L/48 or similar

2-pole, 2-pos. switch. Series 20,
typs 22 or similar

Standard B/C aerial coil

Coil formers ¥in, grooved, with
mounting bases anf iron cores.
Type GF/I or similar

HANT: valve

Miniature 9 pin socket

RESISTORS

[ -

2 47K IW
| 47K 1AW
-} 220 ohm

as simple as possible we have selccted
winding wires which should be quite
simple to buy. In any case, the fact that
the spacing of the turns is determined
by the grooving of the formers makes
the exact gauge. of wire not particularly
critical.

They are designed to cover tha now
virtually standard 16 to 50 metre {19 to
6 Mc) band. A major reason for the
popularity of this band is the location of
several A.B.C. short-wave outlets near
the 6 Mc position and which are unavail-
able on the older 13 to 42 metre (23 to
7 Mc) band.

The coupling coil, or Ist [F trans
former, is a standard aerial coil work
ing “backwards”. What is normally the
secondary is connected in the plate cir-
cuit of the 6AN7,; while. the normal
primary connects to the primary wisd-

CAPACITORS g
.| mfd 400V paper
.| mid 200V paper
001 mfd mica
47 pf mica |
trimmets

MISCELLANEOUS

| terminal
2 knobs
| 8 teg terminal strip
22q tinned copper wire (for coils)
5/.0076 hook-up wire (for coils)
nuts and belts, solder lugs, hook-up wire,
grommets &c.
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YOUR RECORDS DESERVE NOTHING BUT PERFECTION

$B-1 for standard 78 vt records,
$8-2 for microgroove 33%/45 r.p.m.
records, Use with Acos G.P.19,
G.P.27, H.G.P.35, H.G.P.39,
H.G.P41 and H.G.P45 mltudges

$C-1 for standard 78 r.p.m. records.
$C-2 formicrogroove 334 /45 records.
Use with Aces G.P.25 and G.P.29
series turnover cartridges.

$D-1 for standard 78 r.p.ni. records,
$D-2 for microgroove 334715 v.p.am.
records. Use with Acos H.G.P.13
series turnover cartridges and with

Acos HG.P. 33} /Garrurd and Acos

SE-1 (or standard 78 r.pan. records
SE-2 for microgroove 335715 r.pan.
records. Use with Acos H.G.P.37
series turnover cartridges and with
Acos H.G.P.37/Garrard and H.G.P.
37/Collaro replacement pick-up
heads.

SK-1 for standurd 78 r.p.an. records.
SK-2 for microgroove 334,45 r.pm,
records, Use with Acos G.P.59
cartridges.

SL-1 for standard 78 ropan, records
$L-2 for microgroove 333/45 r.p.m.

All Acos siyli are

REPLACEMENT STYLI

There is a corvect stylus for each Lype of Acos pichup.
these ouly are used as replacements.
to rigid specifications.

Eusure that
manufactured

H.G.P. 33%/Collaro replacement records. Use with Acos G.P.6)
pick-up heads. : cartridges.
ALL STYLI ARE INDIVIDUALLY PACKED

Sapphire: Sty ol 13- AMPL'ON (A'SIA) P'I'Y.

Diamondg Styli also avait- N ]
101 Pyrmont Bridge Road, Camperdown, Sydney, N.S.W.

LTD.

58! Diamond ‘Phone LAG124
7] famon Price.

SEI i c:/au“/' Vietorian Distribufors: DISTRIBUTORS CORPORATION PTY. LTD., 403 Bourke $1., Melbourne,
SE2 ~

able as follows:

at their hest
when
““THE HEAT IS ON..!"”

Ask for
Supersea!
Bulletin
Al1-102,

“"SUPERSEAL"’

High-grade components for high-
grade electronic equipment.  UCC
“SUPFRS[AL” 85 capacitors are nuly

ot their best “when the heat is on.

Designed to withstand severe condi-
tians of humidity and to operote at
xarking temperatires up to 85¢ C.

UNITED CAPACITOR

MELEQURNE .,

sasenas

433 Punchbowl Road, Enfield, N.S.W.
U.C.C, Pty. Limited, 486 Bourke Street

ADELAIDE . ...eesecisnes. Stephen & Co., 83 Grenfell Street
BRISBAN: ..... teenncansasss Tecnico Ltd., 103 Albert Street
PERTH .....c00cuans tenerad ©O. F. Gamble, 384 Murray Street
TAS. ........ A. W. Wood. 46 Brisbane Street, Launcestan
N.Z. JH W Clcrke (N.Z.] Lid., 42 Cable Straet, Wellington

without voltage derating, you can be
sure of the ultimate in reliability
and efficiency when you specify UCC
"SUPERSEAL" capacitors,

C0. PTY. LIMITED

—
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ing of the broadcast receiver aerial coil.
Ia this way quite a good match between
the two units is obtained. ;

_ The new primary (G & F) of this coil
is made to resonate at 1,600 Kc by con-
necting about 50 pf across it and adjust-
ing the iron slug. Some makes of coil
may be able to resonate with less addit-
ional capacitance, others may require
‘'slightly more. .

Examination of the circuit will sho
a rather ingenious switching , circuit
- which we have employed to allow a
simple chaageover from broadcast to
short wave, The switch has two sections.
one controlling the filament circuit, the
other the aerial connections.

‘The aerial is left permanently con-
nected to the converter and, when re-
quired for the broadcast set, is fed from
the bottom of the short-wave aerial coil,
via the switch contacts which short cir-
cuit the coupling coil, and thence to the
broadcast receiver terminal. The small
amount of inductance added by the
short-wave coil is negligible at broadcast
frequencies.

S/W POSITION

In the other position, as well as ener-
gising the valve filament, the switch re-
moves the short from the coupling coil
and earths the appropriate end of both
the short-wave aerial coil and the
coupling coil. This automatically con-
nects the coupling coil to the receiver
and allows the short-wave aerial coil to
function in a normal manner.

The chassis and panel are quite simply
constructed from a small piece of alum-
inium. We used 16g for maximum rigid-
ity, but we feel that this was hardly
necessary and that 18g would have been
adequate, even allowing that the chassis-
is made without ends in the interest of
simplicity. All the essential dimensions
are given in the accompanying drawing.

The dial is mounted in what may be
regarded as a normally “upside down”
osition, the turned over portion of the
ack plate resting on top of the chassis
and being bolted to it through two-holes
already provided. This places the tuning
knob on the left of the panel and the
change over switch in the vacant hole
on the right hand side,

Take particular note that the retaining
screw through the centre of the drum is
only a temporary fitting intended to re-
tain the stringing of the dial until such
time as the drum is fitted to the gang
shaft. e

CHECK DIAL

It is also a good idea at this stage lo
check the stringing of the dial and
make sture that there is no backlash or
other mechanical defects, however
minor, which might make for difficult
tuning on shott waves.

We made a dial scale from a piece of
white card mounted in front of the regu-
lar dial glass. A slot in the centre en-
ables the pointer to be seen against the
black back plate, and calibration mark-
ings may be made both above and be-
low it. It will be necessary o remove
the existing markings from the dial glass,

at least, behind the slot, and if you don’t
feel inclined to spoil the glass, it may
be replaced with ‘a piece of plain glass
cut to the same size,

The two grooved coil formers used |
for the short-wave coil are both fitted
with mounting bases and adjustable iron -

The placement of the major components above the chassis is clearly shown

in this picture. The oscillator coil is alongside the tuning capacitor, the converter

valve bsﬁnind it, and the coupling coil on the extreme left. MNote the trimmers on top
of the gang. !

cores. The aerial coil is mounted un-
derneath the chassis (see photograph) by
the end opposite the base, the latter be-
ing retained merely to help terminate

the leads and support the adjustable core. .

COUPLING
R

The oscillator coil is mounted above
the chassis alongside the rear (oscilla-
tor) section of the ganpg. In both cases
the coil bases have four small holes
drilled in them, approximately equally

This coded photograph shows the wiring and -placement of the minor components
underneath the chassis. The rear of the chassis is at the top of .the picture.

Note the mounting .of the

S/W aerial cpil, and the underside of the oscillator
coil nsar the tag strip.
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spaced, and through which the coil leads
are brought out. Each lead should be
made long enough to reach directly to
its appropriate connection in the cir-
cuit.

Bare tinned copper wire of approxi-
mately 22 S.W.G., was used for the sec-
ondaries, and very light plastic hook-up
wire for the primaries. The use of this
latter makes it easy to interwind the
two sections, and the spacing is virtually
automatic. The hook-up wire is classi-
tied as 5/.0076.

However, there is no reason why other
tvpes of wire should not be used, either
enamelled or bare, provided that at least
one winding is insulated. The same
bare tinned copper wire could probably
be used for both windings by encasing
the primary wire in thin plastic tub-
ing. The exact coil details are given
in the accompanying panel,

TRACKING

The design ot the coils and the 'value
of padder are such that very good track-
ing is obtained when using 1,600 Kc,
as the first LF. Even if this exact fig-
ure is not used, the tracking wil still be
good, particularly when it 1s considered
that the selectivity of the aerial tuned
circuit is, by the very nature of things.
not very high.

This situation is similar to that en-
countered in commercial dual-wave re-
ceivers where the aerial coil is normally
designed to be fairly broad, and so sim-
plify tracking problems.

The valve socket is mounted with the
pin gap facing in the general direction
of the gang, the exact orientation being
indicated by the mounting holes. The
coupling coil has the new primary
mounted nearest the valve socket. .

Near the rear of the chassis there is
mounted an eight tag terminal strip.
This serves to terminate the incoming

‘filament and H.T. leads as well as sup-

port the .1 mfd. by-pass, the two 47K

.dropping resistors, and the .001 mfd.

padder. The remaining few components
are mounted directly between the appro-
priate circuit points,

Power may be picked up from the
main receiver by any convenient means.
If there is room a miniature four-pin
socket may be mounted on the chassis
and a matching plug fitted to the cable
from the converter.

TERMINALS

Alternatively, a set of terminals may
be fitted. but remember that the H.T.
on an exposed terminal can deliver a
nasty shock to the unwary., While not

50 convenient, many rcaders will prob-

ably be quite content to solder the cable
directly into the set, bringing it out
through any convenient hole in the chas-
sis.

When the unit is Lomplete it may be
connected up to the main receiver and
piven a trial run. 1t will help if a ser-
vice oscillator is available to establish
the correct tuning range, though it is by
no means essential. In any case, it is
a good idea to start with both the iron
cores and the trimmers set in about mid-
position.

Tune the broadcast receiver to ap-
proximately 1,600 Kec, choosing a spot
where there are no strong signals appar-
ent, otherwise there is a risk of these
getting into the system and mixing with
the wanted signals. Also note that the
converter should not be placed directly

(Continued on page 121)
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DIAGRAM FOR CHASSIS AND PANEL
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UNMARKED HOLES ARE ;”DIA.

The chassis and panel are quite easuly made” using ordinary me+a| working tools

as found in the average workshop. Material is either 16 or I8 gauge aluminium,

and the chassis is made without ends in the interest of simplicity. Use the
escutcheon as a template for the dial cut-eut.

AER. COIL '0SC. CoiL
! f :'] SECONDARY e ] SECONDARY
==~ 8.5 TURNS G- ===~ = 7.25 TURNS
/‘22 swg. TCW. - /22 swg. TCW
Amds=mm s Be= a1

[

E PRIMARY PRIMARY-:

E 2.5 TURNS 5,.0076| P 4.5 TURNS 5,.0076
HOOK-UP WIRE - HOOK-UP WIRE
INTERWOUND F 3.25 TURNS INTER-
EARTHY END WOUND EARTHY
OF SECONDARY _ END OF SECONDARY

These diagrams give all the essential data for both coils. The gauge of wire is not
particularly critical. due to the use of grooved formers and adjustable iron cores.
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NEW HI-FI AUDITORIUM
OPENS AT SEAFORTH

Modular Electronics announce the completion of their new ultra modern Hi-Fi auditorium
and shop at 579 Sydney Road. Seaforth. Under the personal direction and management of
Gordon Davies (who is well known for his TV design work for E.M.L), Modular Electronics
will prove to be one of the most modern and technically up-to-date shops of its type in Aust-
ralia. Call in as soon as possible and relax and enjoy Hi-Fi as you've never befare heard it.
Learn how you can build or adapt your set to this same unprecedented standard. Whilst Modu-
lar Electronics sell Hi-Fi components, you'll feel under no obligation to buy. Modular invites
you to bring yonur Hi-Fi problems along and talk them over with the experts . . . and if you
do decide to buy, this you can be assured of:— you buy the best components available to
suil your purposes—ibere’s uo high-pressure selling—it’s a sincere service to help those who
have learned to appreciate the finest in musical reproduction . . . the science of High Fidelity.

EVERYTHING FOR THE HI-FI ENTHUSIAST—ALL UNDER ONE ROOF!

From the shop and auditorium with its there’s the one combined service that is

lavish wall-to-wall carpeting, acoustic sound- designedt to Ovetru;mde 'ymlflr' ;_I‘_.i-FiRproble;ns
. ) o or to get you started in Hi-Fi. Remember
proofing and modern fittings to Modular’s this—you’re - definitely under no obligation

own workshop and ‘tesiing laboratory . . . to buy.

BUY YOUR RECORDS UNDER HI-FI CONDITIONS

Another service which Modular offers is a record bar where you can buy and be advised of
the hest records to enable you to enjoy Hi-Fi under the most pleasant conditions. It costs no
more to buy from Modular so why uot enjoy this service from right now.

STOCKISTS OF THE BEST HI-FI COMPONENTS!

Philips
Wharfdale - M.B.H.
J g:j;lar | Goodmans ‘ Elac

" | Philips Dual

AMPLIFIERS | Lesk LOUDSPEAKERS | Jansen RECORD PLAYER | ¢ j.rq
Gram iang Peerless & PICKUPS Garrard
Ae isp i Rola Goldring

9 ‘and others. Leak

Thorens

24 HOURS® SERVICE

RING NOW XJ5928 or after hours at the same numher. Modular Electronics is at your ser-
vice day and night, they will be pleased to answer your problems if you ring or call person.
ally. Contact Modular Electronics now and learn of the newest advances in Hi-Fi.

- _— ' 579 SYDNEY RD.,
M o D U I- A R ~ SEAFORTH. XJ5928
(Just down from the Seaforth Post

E L E C T R O N I C S ~ Office).
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TV SERVICE AND AERIAL PROBLEMS

In a recent lecture before the Sydney Division of the Institution of Radio Engineers (Aust.),
Mr. P. Kirkham, Chief Engineer of Dickson Primer Television Services Pty. Ltd., made some
very interesting points in relation to the installation and servicing of television receivers

R. KIRKHAM said that there was
much in favour of the scheme, now
being widely adopted locally and over-
seas, of specialist companies handling
installation of both receiver and aerial,
as well as maintenance of the receiver
during its life.

The set owner was saved the embar-
rassment of having an acrial installation
company blame the receiver and a
dealer-serviceman blame the aerial
system for faulty reception -— neither
being willing to take corrective meas-
ures.

When a single company did the whole
installation under contract to the dealer.
it assumed responsibility for the whole
job and did not—or should not—con-
sider it complete until the best possible
reception had been obtained.

In response to a question after the
lecture, Mr. Kirkham said that a diffi-
culty still arose in cases where a new
receiver had picture aberrations, which
might charitably be referred to as mere
#‘peculiarities” of a particnlar model.
Most frequent of these were non-linear
scanning effects at the top or left-hand
edge of the picture.

DESIGN LIMITATION

In such cases, there may be obvious
difficulty in correcting a condition which
the manufacturers themselves had been
forced to tolerate.

In general, installation companics pre-
ferred not to remove the back trom a
new or nearly new receiver, in case it
should weaken their claims on the manu-
facturer, if the trouble should become
a point of issue or if others should
develop within the warranty period.

They therefore preferred not to tamper
with the receiver, confining attention
only to adjustments which the manu-
facturer had seen fit to make accessible
either at the front or the rear of the
cabinet.

Failure after the warranty period and
during normal scrvice was a completely
different matter, constituting a sormal
service call and requiring normal service
procedure. ,

Mr. Kirkham said that Sydney was a
very difficult city to cover with television
signals, because of its rough topography,
its deep harbour foreshores and its
residential areas along the sea coast.

Much of the population, of course.
was spread over flatter areas but a suffi-
cient proportion was concentrated along
foreshoes, etc., to.provide a real problem
for TV iastallation companies. In such
cases, thegprovision of even reasonable
pictures involved much experience, a

survey of the particular site, the use of -

just the right aerial and the hard work
necessary to get it permanently info
position.

The greatest worry . canmle from inland
bays. where houses are sheltered on one
side from the transmitting masts but

and aerial systems.

look directly to the opposite cliffs, which
face the masts. In such a case, the direct
signal is very weak but reflections from
the opposite foreshore are very strong.

If the reflected signals were unam-
biguous. as from a single structure, they
could be used in preference to the direct
signal. However, the signals from an
opposite foreshore are always confused
and give rise to strong multiple images
which are quite intolerable.

The lecturer said that, in all his
experience, he did not know of a
gingle installation where such

“complex reflections were preferred
to the direct signal, even though the
latter was much weaker.

In all such cases, the installation com-
pany had to recognise the presence of a
highly distorted wavefront and be pre-
pared to make a survey of signal strength
over the entire building and allotment
akd at all practical heights.

Nothing could be taken for granted
under such abnormal conditions, even
for sites which physically looked much
the same.

Best results may be obtained in one
case by putting the aerial atop a 40ft
mast in the grounds. In another, best
results may be obtained by kceping the
aerial below roof height, using the direct
signal ravailable there and the bulk of
the dwelling to shield the aerial system

. from reflected signals arriving from the

opposite direction.

In such sites, it was not so much a
question of obtaining perfect . pictures
but, rather, pictures which were accept-
able as distinct from intolerable.

fn view of such reception problems, it
was most lamentable that the transmit-
ting aerials. particularly for the two high
frequency stalions, were not on the one
site. The distance between them, relative
to nearby shadowed Ilocations, was
sufficient (o cause further embarrassment.

It was also unfortunate that all three
channels were not active for the whole
day, since acrials could not be properly
sitcd by guesswork on a missing channel
and repcat calls were often entailed.

COMPLEX AERIALS

The one thing that could be assumed
i difficult locations was that the acrial
must have a high front-to-back ratio
with minimum side lobes and the most
successful types were therefore very
complicated, even to the use of “stacked”

elements on the higher frequency
channels.

Simpler aerials, like conical fans,
double-Vs, etc..  while excellent for

general use and well suited to Melbourne
and its environs, were a poor choice for
really difficult locations. Because of their
compromise design and essential sim-
plicity, such aerials had poor front-to-
back ratio and side lobes which often
admitted the spurious signals which it
was desired lo attenuate.

Radio, Television & Hobbies, October, 1957

During question time, the lecturer was
asked whether the use of high-gain
acrials for directivity had led to over-
load problems in receivers due to ex-
cessive  signal input: . furthermore.
whether such overload problems, if they
did occur, had been related to specific
types of AGC system.

In reply. he' pointed out that this
question was very lopical at the moment,
with Channel 2 having just gone on full
power. ft was undoubtedly true that
overload was occurring in certain cases.
particularly where gain on the lower
frequency channel had bcen made too
high in the first place.

Fitting an attenuation pad was not
always an acceptable measure in such a
case, because it often meant reducing
Channel 7 and 9 signals towards the
noise level before Channel 2 signals
could be controlled properly. Failing the
use of a frequency-consctous absorption
pad. the correct approach would be to
alter the balance of gain in the aerial to
favour the higher frequency channels in
a ratio of about 3:1.

As for an}’ correlation between over-
load phenonena and types of AGC
system. no conclusion had vet been
drawn, -though individual makes and
modcls did show varying degrees of
tolerances to very high signal input.

During the course of discussion. the
lecturer said that the very acrials which
gave best results in shadowed locations
were also proving a good choice for
fringe areas, where high forward gain
and .good front-to-back ratio were onee
again desired.

SIGNAL/NOISE RATIO

In this case, however, the performance
of the aerial was judged primarily on its
ability to give as much signal with as
little noise as possible. Because of the
long transmission path and the attenu-
ation which any reflections are likely to
suffer, multiplc images are seldom a
problem in such circumstances, the dc-
graded natire of the signals in any case
tending to oblilerate second-order aber-
rations. ‘ '

Commenting on feeder problems. the
fecturer said that a, certain amount of
mismatch was inevitable but that a
standing-wave-ratio of 2:1. for example.
made negligible difference to the strength
of tbe received signal. In his opinion, it
was more important to achieve a reason-
able match between the feeder and the
receiver’s input circuit, whose job it was
to absorb the incoming energy without
reflection.

In any case. one reflection cycle
through a 50ft length of feeder would
produce a delay equal in dimension to
one picture element and it was doubtful
whether this would be apparent under
any conditions which obliged the use of,
a complex aerial and feeder system.

Mr. Kirkham said that much work re-
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PYROX Magictape

~ FIRST CHOICE
FOR RELIABILITY

Suppliers of recording
equipment say that Pyrok
" Magictape is automatically
first choice when a re-
corder is needed for
reliable operation where
no service facilities are
available. Pyrox will give
you, too, absolute lowest
maintenance and long,

long hours of trouble-free Available music and radio
high fidelity recording. Stores everywhere

14-36 Queensberry St., Melbourne  FJ9121
PYROX LTD. 69-71 Edward St., Pyrmont, N.SSW. MW4417

Controls are simple—
onc speed for both
specch and musie, {ast
forward and rewind, 2
hours high fidelity on
each spoal of tape

9 HOLES

s i, L,

Mareix Boaro
Wirine Svsrem-

* The Matrix Board wiring system is ideal tor use i prototype and production unils. where compaciness is essentliai

% The system can be used to advantage for the manufacture of all tvpes of electronic cquipment because of the fexibility
and time saving it provides.

% It will be seen from the illustration that the system consists of perforated high grade. o1, alternatively. paper baseq
bakelite, in various number of holes in width and length, together with different types of solder lugs as shown, with

others available for special requirements. The long lug type enables components to be connected both sides of the board
or components. on one side and wiring the aother.

« Special seven and nine pin Noval valve sockets are provided, havin
edge of the bakelite. The sockets can be had with or without shields
* Two types of mounting can be used. namely, a right-angled bracket, which can be attached with either screws or®velets
and, alternatively; the eye-bolt which can be similarly fitted and attached to the chassis by nut on® the threaded portion
# The matrix board wiring system can be used to advantage for short or long production runs in place of printed circuits
 Components can be placed down or across the boards, mechanically attached, tested, and then soldered.

ZEPHYR PRODUCTS PTY. LTD.

58 HIGH STREET, GLEN IRIS, SE6, VICTORIA PHONE: BL1300

the centre spiggolt slotted for attaching to eithe:
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‘component

mained to be done locally before the
possibilities of long-distance TV recep
tion could be assessed and amateur:
might well contribute a good deal to
any conclusions which might be reached.

It was clear that long-distance recep-
tion as. for cxample, Sydney-Newcastle.
was affected by weather conditions and
viewers were alrcady predicting how TV
reception would most likely be the
following evening. by watching the baro
meter.

It also appcared that signals tended
to be present along ducts. which varied
in depth and height and which were
seldom the same for Channels 7 and 9.

The best position for an aerial had
therefore 10 be determined by averaging
out results on different channels in
different weather conditions.

STACKED ARRAYS

In some cases horizontally
arrays were the best choice. in others
vertically stacked. Again. in odd cases.
tilting the array upward by a few degrees
helped, while there was also a suggestion
that a position to give other than hori-
zontal polarisation might help. All these
observations were very tentative, how-
ever.

As distinct from Newcastle, the
Sydney-Wollongong path over the coastal
mountain ridge produeed a most com-
plex field strength pattern.

In some sites in Wollongong the field
strength from one or morc of the
stations is comparable with that in a
Sydney suburb. In other sites, ap-
parently  no less  favourable, Tlittle
signal is available. This promotes & good
deal of argument and misgiving about
the relative merits of lvpncal commercial
aerjals and receivers.

On the subject of receiver servicing,
the lecturer said that the average tele-
vision receiver to date had required ser-
vice calls at the rate of five per year.
Analysis had shown that the service calls
could be subdivided as follows:

stacked

Valve failures .. e e 0.80
Component faifures .. .. .. .. 0.49
Accessible adjustments .. .. .. 0.21
Pre-set adjustments .. .. .. .. 094
Miscellaneous .. .. .. .. .. 073
No fault found .. .. .. .. .. .. 0.69
Antenna faults .. .. .. .. .. .. 061
Repeat calls .. .. .. .. .. 0.45
4.92

Discussing these faults. Mr. Kirkham

said that, considering the number of
valves in a TV set and the onerous con-
ditions under which they operate, their
failure rate was gratifyingly low. Con-
sidering that most “accidental” valve
failures occur early in service, it could
be expected that the percentage of valve
troubles would henceforth show a
décline.

FAULTS MORE OBVYIOUS

At the samc time, everybody had to
be prepared for more frcquent valve
replacements in television receivers than
in AM broadcast sets. Whereas a loss of
3db gain is barely perceptible in a sound
channel, the loss of 30 per cent in either
picture dimension would be intolerable,

As contrasted with valves, the likeli-
hood of failure in other components in-
creases with age. The present rate of
failure is therefore incon-
clusive and their ultimate quality and
influence on service calls will only  be-
come apparent as the receivers age and
possibly w1th repeated humidity-heat ,

Radio, Television & Hobbies. Octaber, 1957

CHANNEL 7-9
CHANNEL 2
DIRECTORS DIRECTOR
—— S im—————————
_ -
PARASITIC
PHASE © — — -

INVERTER ——,

le9000 00000

ccooesan ool

3\4;)
ACTIVE ELEMENT

= / — / e ————
CHANNEL 7-9 CHANNEL 2
REFLECTORS REFLECTOR

IHlustrated above is a type of aerial to which Mr, Kirkham particularly referred in his
lecture. On the low frequency band it operates as a 3-element Yagi with folded
driven element. On the high frequency band, the driven element operates as three
haif-waves in phase, the centre element having its phase reversed by a special vane

in close proximity te it. Six directors

and

three reflectors provide a stacked array

on the high frequency channels.

cveles during the torthcoming summer
period.

The figure for pre-set adjustments
appears to be too high and calls for
more careful control at the factory in-
spection and. perhaps, the use of circuits
which are less susceptible to diffcrences
in mains voltage. Most of these adjust-
ments relate to picture dimension and
linearity.

At the same time, relevant calls, to-
gether with those listed ynder “no fauit
found” are aggravated by the current
practice of TV stations radiating lengthy
periods of test pattern. Minor peculiari-
ties are made véry obvious and calls
bave even originaled [rom clients meas-
uring the lest circle patterns with cali-
pers!

Other calls have bheen traced to the
radiation by slations of patterns or pro-
grams contalnmg known. aberrations. Tt
would help minimise unnecessary ser-
vice calls if announcements or other in-

-

-

dication could be given rcgularly that
the transmission and not the individual
receiver was at fault.

“Miscellaneous fautts” include broken
or loose knobs, dry joints and sundry
mechanical troubles. all of which need
to be eliminated at the factory.

Acrial troubles arc also (oo high. Some
involve troubles in the acrial itself but
a great many are traceahle to salt-spray
fouling the 300-ohm {eedline. Where
repeated troubles of this nature threaten.
the bhest approach appears to be to use
300-ohm twin shielded feeder.

According to the lecturer, the figures
quoted above bear a close relationship
to those issued for receivers in the United
States during 1950, The figures there
have gradually improved so that the
current rate of service is about 1.5 per
receivef per year.

H fessons and experience are applied
focally to the same degree. it should be
possible to achieve a comparable figure.

SAWS AND PLYWOOD

W/HEN sawing plywood it is important
1o avoid unnecessary splintering on
the working face, otherwise one may bc
faced with the tedious and time wasting
job of filling and puttying before the
job can be polished-—to say nothing of
the disfigurcment to the finished job.

Plywood tends to splinter the
underside when the cutting stroke is in
a downward direction—as when using a
handsaw — and this should be allowed
for when marking out the job. By keep-
ing the working face on top the damage
to it will be kept to a minimum,

on

The same remarks apply to most cu-
cular saws, bandsaws, and jigsaws which
also cut in a downwards direction. How-
ever, most portable power saws cut in
an upward direction, so that the material
should he reversed when using one of
these.

When working with the material in-
verted for the latter, check and douhle
check your layout. It is all too easy to
cut on the material side of the line
rather than the waste side. thexeby ruin-
ing a valuable piece of timber.
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New! A“H
FRING

WITH

1-LO”BAND
E TV AERIAL

TRIPLE DRIVEN PHASED DIPOLES

T
i 5! il
: == [ ————
.‘/ B
Meodel

4
 if ez

® The most efficient fringe TV Aerial ever pro-

duced in Australia.

® For use on high AND low band frequencies.

® Dipoles interconnected with special alloy rods. -

® No vulnerable plastic parts at high impeda
points. :

Antiference (Aust.) Pty. Lid.

tnc. \in Canberra.
131 Regent Street, Sydney.
MX 1104, MX 1197

317

An ultra - efficient, 11
element, dual-band aerial.
Operates as a 4-element
yagi on the low band
while 10 of’the 11 ele-
ments, including triple
driven phased dipoles,
give remarkable high
‘band performances. No
vulnerable plastic at high
! impedance points. Per-
formance maintained
under conditions of salt
nce deposit and industrial
fall out.

Vietorian Distributor:
Nilsen's Industries Pty. Ltd.
2565 Chapel Road, Prahran, Vie.
LA 4414, LA 4968
AF21/FP
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HROM THE- SERVICEMAN WHO' TELLS

There's no doubt about the serviceman's life—one never knows what type set will turn up next.
One | had this month must be just about ready to qualify for membership in the Vintage
Radio Club, while almost immediately afterwards | was puzzling over the problems of a TV

set.

First, however, 1 would refer you to
the portion of a letter reproduced else-

“where, from Mr. B.M.B., of Indooroo-

pilly,  Queensland.  Apparently  Mr.
B.M.B. has also-encountered examples
of the self-generating capacitors 1 men-
tioned a few months ago and gives his
own theory as to why they behave as
they do.

The theory is interesting to say the
least, though I’'m afraid my basic know-
ledge of the materials involved is too
sketchy to enable me to comment on
whether it is a reasonable one or not.
Perhaps some other readers may have
some comment on the theory, or some
theories of their own.

FOLLOW UP

In the meantime 1 have been trying
to follow up the original sample 1 de-
scribed and which | passed over to one
of onr large capacitor manufacturers.
Unfortunately it seems that the insati-
able appetite of the TV industry is gob-
bling up capacitors at such a rate these
days that no one can afford to take
time off to investigate the matter on a
proper basis. So we may have to wait
unti] things quieten down a little before
the answer is forthcoming.

And so to my case histories. )

The Vintage Set was one of the old
avtodyne, S7-58-57, etc.. combinations so
popular in the early thirties and which,
incidentally, are generally regarded as
the first really satisfactory set for every-
day home uvse. Prior to this the T.R.F.
and the regenerative detectors had pro-
vided fine material- for the fiddlers and
out-and-out enthusiasts, but were far too
critical and had too many limitations to
st the average man (or woman) with-
out any technical background.

The superhet, on the other hand, had
long been regarded as the answer to the
problem, and the autodyne was-the first
practical .version to do the job with a
reasonable number of valves. When we
consider that it offered a degree of selec-
tivity and an order of gain previously
only dreamed about, it is little wonder
that both the manufacturers. and the
public went for them in a big way.

DEBIT

Of coursc there were somc “catches”
and, looking back. we are all too con-
scious of their limitations. Yet, by and
large. they did a remarkably good job
and the disadvantages were mostly
minor.

(I trust my ‘readers will bear with me
in this mood of reminiscence, for 1 feel it
has a twofold appeal. I have no doubt
that plenty of old timers will experience
a feeling of nostalgia at the mere men-
tion of the period, while the younger
generation will probably find mose than
a little interest in designs which were
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I+ certainly keeps you on your toes.

popular before they were able to ap-
preciate such things.)

The particular set in this story turn-
ed out to be in a remarkably good state
of preservation and the owner explain-
ed that it made a very handy second
set for use in his workshop. While by
no taeans high fidelity, it was still good
cnough  to enable him to follow his
favourite sporting broadcast etc., and he
felt " justified in trying to keep it going
as long as possible. In the circumstances
this seemed reasonable enough

OVERLOAD
His present complaint was very serious
distortion on a couple of the local

stations, which were relatively close by,
He went on to explain that this scemed
to be connected with the action of the
volume control in some way. the sig-
nals being reasonably clear (though too
foud) when the control was advanced.
bul distorting as soon as any attempt
was made to reducé the volume to a rca
sonable level.

Further questioning revealed that the
original control had failed recently and
that there had been no casy means of
establishing its value. Either therc had

s
Dear Serviceman,

Your voltage producing cupa-
citors in “R. TV and H.” (August),

while not totally unique, are inter-
esting. | have noticed a colossnl “di-
electric remnauce” on some odd capu-
citors, 10 the extent that a measurable
roltage appears after the leads hare
heon left shorted for several minutes,
then opened.

It would seew quite feasible
for some dielectric materials or im-
pregnants to retain electrical “direct-
ivity” for long periods, partially, but
not completely. analogous to perman-
ent maguetism.

The value of 0.5 volt would be
exceedingly difficidt to produee even
artificially, nsing the components
fonud in a capacitor, on an electro-
Ivtic busis. Possibly you have ferreted
0wt the answer by now, but | am
inclined to favour the dielectric as
the nigger in the woodpile.

(Signed) B.M.B.
Indooroopilly.
Queensland.

T

never been any markings on it or they
had long since been oblirerated. there
was no circuit available, and the control
was so badly damaged internally that
no one considered there was any chance
of measuring it. As a result. it had been
tassed out.

{In fact. it 1= generally possible to
fiind the value by measuring what s left

of the eleme.t ands noting how much of
the total it represents.  This applies.
particularly. to wire-wound types—as in
this case—since they invariably have a
linear law.))

Then. in the absence of any specific
data, someone had suggested 10,000 ohms
as being a good round figure which would
probablv work well enough in such a
simple application, even if it wasn’t ex-
actly as in the original. So a 10,000 pot.
had been purchased and‘fitted, the owner
being sufficiently handv with tools to do
the job himself.

Unfortunately :hings didn't work out
quite as expected, the aforementioned
distortion being distressingly evident. The
owner immediately assumed that he had
mixed up the connections. hut was scared
to try them any other wav for fear of
making things worse. - The more he
thought about it the more confused he
hecame. finally seeking mv aid in an effort
to get the problem straightened out

CONTROL PROBLEM .

At this stage. it might be worthwhile
1o consider some of the problems of con-
trolling volume in these ald-style sets
AVC had yet to be applied. but the prime
requirement was still -to protect the
“front end” valves — particularly the IF
valve — from overload. The usual ar-
rangement was some form of hias varia-
tion on as many valves as possible.

In o« TRF, both RF valves could be
controlled and the degree of control was
quite good and was further helped by the
fact that the gain of the stages was not
particularly high any say. With the ad-
vent of the autodyne it was no longer
possible 10 control hoth stages, the “first
delector”™ demanding that its opecrating
conditions be ieft unaltered — so that n
would not stop oscitlating.

It was soon discovered (hat controliing
a’single stage was nol enough. strong
focal signals being able to blast through.
even when the valve was biased to virtual
cut-off. What was worse. the signals
were invariably distorted by this mode of
operation.

A BETTER SCHEME

Then someone had a bright idea. By
connecting a previously unused terminal
on the volume control to the aerial ter-
minal. it could be arranged that the aer-
ial would be progressively “shorted out”
as the bias on the F valve was increascd.
Thus the volume was controlled at two
points and was many times more effec-
tive.

However, the system was not without
its snags. 1t was necessary to ensure that
these two separate control functions were
correctly balanced and each stage con-
trolled proportionately, if maximum bene-
fit was to be realised.

1 imagined that something like this had
happened in this case: the selection of a
pot. valve “on spec.” probably resulting
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PHILIPS Record Playing Equipment
— For Quality and Precision

N A

TYPE AG 1003
MULTI-FUNCTION
AUTOMATIC
RECORD CHANGER

240 VOLTS 50 CYCLES A.C.

£25-18-0

The famous AG 2002 Record Player is now
available with mounting plate (as illustrated)
which Facilitates mounting for radiogram con-
versions, built-in installations, portable applica-
tions, ete. Corner holes suitable for grommet
or spring mounting.

OF cutherweight pick-up. Twin sapphire
Stvli.

®park position of speed selector disengages
idler wheel.

®Heavy cast turntable on ball bearing for
smooth running.

- ®position trouble free auto-stop with pick-
up muting switch.

BALl record speeds—78, 45 and 33% rap.am. -

PHILIPS ciecrmicne movstaies

SYDNEY @ MELBOURNE L

BRISBANE

PHILIPS

The new AG 1003 multi-function record changer com-
bines a simple push button record changer with an
automatic record player of completely new design. It
incorporates the latest technical refinements for sim-
plicity of operation and trouble free service. The unit
15 attractively fhnished in Gold Hammerloid with
burgundy tonc arm. The turntable is flock sprayed and
effectively cushions the records and so aveids damage.
Completely automaric, just load up 1o 10 recards (all
sizes of a similar speed intermixed) press the start
button  and fnrm‘l-_'hm unit cuts off after the last
record and, of course, mutes the pick-u
change cyvele, The londing arm lifts off
single play operation and the record can be placed
directly on the rurntable. Select the record size, push
the start button and the arm is lowered safely and
rt‘ml)' on the record with a precisinn not possibile by
lan_d. Push the stop button Irl'ltli‘lhf pick-up arm rerurns
to its rest at the hnish of the record and switches /off.

F during the
or automatic

® Automatic Record Changer, Automatic
Player and Manual Plaver in one unit.

! Pusl  button  operation — simple and
foolproof.

. Plays 7in., 10in., 12in. records of same
speed interntived.

@ Featherweight pick-up arm with de-
tachable dual stylus pick-up head —
Muyting Switch.

@ All record speeds: 78, 45 and 333
ropnn.

] No interfering rumble or wow.

o No record damage. o

TYPE AG 2002
RECORD PLAYER

240 VOLTS 50 CYCLES A.C.

£12-11-

Mounting Plate

Pags Forty-tour

15/6 extra
PTY. LIMITED &
ADELAIDE [} PERTH ) HOBART
~PG68-57
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in one which was sufficiently off the mark
to upset things.

1 checked the set on the bench. con-
firmed that it was performing as de-
~scribed, -and then set about tracing the
relevant portion of the circuit, which is
reproduced herewith. As can be seen,
the volume control is really-an extension
of the voltage divider, the cathode rcturn-
ing to the junction of the pot. and the
divider proper.

Since the moving arm is carthed, this
-junction becomes increasingly positive as
the moving arm moves away {rom it, thus
increasing the bias on the valve.

The other end of the pol. is connectled
to the acrial terminal and. ay the arm
moves away from the voltage divider, it
moves closer to the aerial terminal, pro-
gressively reducing the resistance between
this point and chassis. Thus the double-
barrelicd action is provided.

NOT WORKING

Or, rather, it should have been, Since
it was tairly obvious that it waso’t, I set
about making some voltage checks to find
out why. Using one meter 1o check the
voltage at the end of the pot., I used an-
other to measure the voltuge across the
valve's cathode fimiting resistor. (dntend-
ed to protect the valve from zero bias
operation.) .

Since this voltage was dependent on
the cathode current, it was a convenient
indication of how this latter varied with
the voluime control setting. Varying the
controt was found to vary the. current
quile effectively, but it did not take me
long to establish that the valve was virtu-
ally cut off when only about half the ele-
ment was in circuit, leaving something
like 5.000 ohms still between the acrial
aud chassis.

In the circumstances it wasn’t surpris-
ing that the set distorted. With 5.000
ohms across the aerial primary winding
(invariably at low impedance type in
these old sets), the amount of atienuation
at this point would be negligible, leav-
m; the IF valve to do the whole job.

What was more important, however,

was the fact that I now had a pretty good
idea of the corrcct value of pot. to use.
Since enough bias to produce cut-off
could be devcloped across approximately
half the 10,000 ohms resistor, it seemed
logical to try a 5.000 ohm type.
-1 was fortunate in having one on hand
“and it did not tuke many minutes to fit it,
The improvement was quite spectacular,
it now being quite possible to receive the
strongest Jocal station without overload
< distortion of any kind.

THECRY

It is not bard to understaund why the
lower value niade such a difference. With
it in circuit, there was only a very few
ohms across the aerial primary coil by |
the time the 1F valve was approaching
cut-off, thus severely restricting the
amount of signal reaching the first detec-
tor grid.

In (uen, this lTanited the sjgnat applicd
10 the 1F stage. and Kept it within the
fimits imposed by the controlling  hias,
Thus it was not nearly so likely to drive
the valve into non-linear opecation, with
the resultant distortion. cross-modulation.
and other complications.

On the other hand, if would be entirely
“possible to select a value of pot. which
was too low. If this happened, the major
controlling factor would be the short-
circuiting effect on the aerial and which
would become effective before the gain
of the valve was sufficiently restricted by
the bias network. The result would be
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The relevant portion
of the old autodyne
receivar, showing the
volume control cir-.
cuit which operated
in both the |F amp-
lifier cathede eand
the If the

potentiometer value

aerial.

PREFERRED WIRING LAYQUT

57
1st. DET.

is not correct the v ? I———AAAAM
two control actions VOLTAGE -8
will  not coincide = DIVIDER
' VOL. CONT. N .
(VALUE ¢
e CRITICAL) _%

a4 very jumpy and erratic control of little
real value in controlling strong signals.
© As [ar as the set iisell was concerned,
there remained only one more thing to
do. and this was more a matter of policy
thaa strict requirement. This was (0 re-
arrange the connections around the acrial
terminal, volume control, and aerial coil.
Long yecars of experience had taught me
that there was some merit in taking the
aerial lead directly to the pot. terminal,
thence to the aerial coil.

This allows the aerial to bec shorted
more cftectively than if, for instance, it
is taken to the coil terminal and then to
the pot.  Admittedly, the differcnce may
not appcar to be important, but jt must
he remembhbered that the primary winding
was invariably a low impedance type, and
there were cucumstances where
change could mean the difference between
had aind passable results.

TOUCH AND GO

To be sure. the need (0 take such pre-
cautions would -indicate that one was
“battling ugainst the wind,” but this was
frequently the case with these old sets.
and many such tricks ‘were considered
justified” simply ‘because they worked in
a particudar case.

As it was.: by making the change, | felt
confident that the set would stand the
hest possible chance of working in a
difficult Jocation, Unfortunately, that

~was.not the sante as saying that it woukd

work in any location, but at least | had
done my best.

Let me just steess in passing that a
5,000 ohm pot. was optimum for this set.
Others of similar vintage may require a
different value by reason of a different
voltage divider or circuit arrangement.
In many sets, for cxample, the pot. was
tapped across portion of the divider, a
larger value then generally being required.

Jumping from the past right up (o the
present, I have another TV storv, 1t is a
little out of the ordinary, inasmuch gs il
ix nol the type of service job I o Jooking
for as a rule, but jt makes interesting
reading and gives me an excuse Lo dis-
cuss the relevant portion of the sel.

The set was the RT.V. and H. t7in
job. 1t had been built by an acyuain-
tance (and very well built, too), and he
was anxious to give it a final check-
over and adjustment, as well as clear
up one or two points about which he
was rather doubtful.

As 1 say, this is not the type of job 1
go looking for, sincc it is seldom that

this -

one can recoup the time spent in lernis
of £ .s.d. On the other hand. it was an
opportunity to see what kind of & job the
average home builder can make of a
TV set, famniliarise mysclf with some of
the problems he is likely to encounter,
and—most  important—probably  vield
some copy. .

Another factor which intluenced me
was the fact that the set was already
working reasonably satisfactorily, produc-
ing pictures and sound of at least average
quality. In the circumstances, | rcasoned,
there was pnot much chance of being
caught with a rcally sticky problem. Al
the worst we would be no better off, while
there was a possibility that some small
improvements would result.

As we were setting the gear up on the
bench, the owner explained that the thing
which worried him most was the question
of adequate drive Lo the linc output
stage.  According to the original article
(Fuly, 1957), as well as various text-
books, this was mosl casily judged by
the appearance of a vertical white line
in the centre of the picture when the
stage  was  overdriven. Reducing  the
drive 1o the point where this just van-
ished would then be the optimum set-
ting. :

1f the drive is inadequate, there are
severa) undesirable side cffects which can
yesult, The most likely is a reduction in
FHT voltage and reduced voltuge applied
to the EHT rectilier filament, which 1s
reasonably critical.’

In addition, there mav be a reduction
of B-plus boost, and this, if severe, could
prejudice the deflection circuits and lin-
earity.

COMPLEX ACTION

Finally, it will have a direct ¢Hect on
the horizontal scan, though the exact
effect is not a simple function.  While
the lower drive will reduce the scan, the
resultant reduction in EHT voltage will
tend 1o offset this by making the beam
casier to dellect, . Without more experi-
cnce in the matter, T wouldn't tike 1o say
which  cHect would  be  predominant,
though it seems incvitable that underscan-
ning must oceur eventually. )

When 1 raised these points with the
owner, Lie replied that he had no means
of measuring the EHT except to note
the length of the spark. As far as he
could tell from this, and the set’s general
behaviour, it’ was at least reasonable.
The B-plus boest was “spot on” at 500
and a few odf volts, but there was some
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NEW
PREFERRED RANGE

First introduced by FERGUSON early in 1955, the PREFERRED
RANGE of transformers and chokes covers the most popular

typss, selected from the vast FERGUSON - range.

Production

is concentrated on these types to ensure prompt delivery.
The PREFERRED RANGE is now being revised, and the new

PREFERRED RANGE of POWER TRANSFORMERS is listed below,
Filter chokes, output transformers and vibrator transformers will

also be revised,
Types n |

listed as PREFERRED are still available but delivery

may not be as prompt as PREFERRED types.

POWER TRANSFORMERS - PREFERRED RANGE
TYPE No. | PRIM. VOLTS H.T. VOLTS | H.T.M.A. | L.T. SECONDARIES
PF545 240 350-0-350 20 6.3V-3A, 6.3V-0.6A
650 2 4V TAP 2.5V-2A

~ PFbI9 240 150-0-150 30 6.3V-1.8A

_ PF299 240 285-0-285, 40 6.3V-2A, 5V-2A

| PF300 240 325.0-325 40 63V-2A, 5V-2A
PF201 240 225-0-225 50 6.3V-2A
PFI51
PEIEIF 230-240 285.0-285 60 6.3V-2A, 5V-2A
PF166 230-240 325.0-325 60 6.3V-2A, 5V-2A
PF165 230-240 385.0-385 60 6.3V-2A, 5V-2A
PF170 230-240 285.0-285 80 6.3V-2A, 6.3V-2A, 5V-2A
PF1073 230-240 300-0-300 80 6.3V-2A, 6.3V-1A
PF169 230-240 325.0-325 80 6.3V-2A, 6.3V-2A, 5V-2A
PF168 230-240 385.0-385 80 6.3V-2A, 6.3V2A, 5V-2A
PFI30 230-240 285.0-285 100 6.3V-2AC.T., 6.3V-2A, 5Y-2A
PF164 230-240 325.0-325 100 63V-2AC.T., 6.3V-2A, 5V-2A
PF160 230-240 385.0-385 100 6.3V-25AC.T,, 6.3V-2A, 5V-2A
PF1072 230-240 300-0-300 120 6.3V-4AC.T., 6.3V TAP5V-2A
PF152 230-240 285.0-285 125 6.3V-3ACT, 6.3V-2A, BV-2A
PF163 230-240 325.0-325 125 6.3V-25AC.T., 6.3V-2A, 5V-2A
PFI8I 230-240 385.0-385 125 6.3V-3AC.T., 6.3V-3A, 5V-2A
PF174 230-240 285.0-285 150 6.3V-2ACT, 6.3V-3A, 5V-3A
PF142 230-240 325-0-325 150 6.3V-2ACT., 6.3V-2A, 5V-3A
PFI75 230-240 385.0-385 150 6.3V-2AC.T., 6.3V-2A, 5V-3A
PFI73 230-240 4725.0-425 175 6.3V-3AC.T., 6.3V-2A, 5V-3A
PF1067 230-240 400-0-400 180 6.3V-4AC.T., 6.3V-2.5AC.T., 5V-3A

TPFII93 | 200-220-240 295.0-295 275 | 6.3VTAP5V-3A, 63V-9A
PF1265 240 - —= 6.3V-2.25A
PF162 240 — — 6.3V-3A, 6.3V-3A

PF265 230-240 - — |17V, TAPS 115V, 10V, 8.5V-4.2A

Manufactured by

FERGUSON TRANSFORMERS PTY. LTD.

FERGUSON LANE, CHATSWOOD, N.S.W. JA8491
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‘that the stage was

suggestion of oveérscanning, ‘a problem
which also had him rather worried.

The first thing 1°did was to set-up the
EHT probe in the VTVM and measure
the EHT voltage. It measured a fraction
over 15kV, but I had no means of know-
ing whether this was the exact value one
should expect from this particular sct or
not. It was certainiy doxc cnough not
to worry about. assuming everyvthing else
checked covrectly. but as a precise value
it didn’t mean very much.

In this respect, it is perhaps worth com-
menting that such readings are, by their
very nature, uscful only in (he light of
the set’s overall performance. For one
thing, a tolerance of plus or minus {0
p.c. may mean a shift of [,500 volts
ahove or helow the manufacturer's design-
centre figure; which scems a pretty big
vg?atlon though it is perfectly accept-
able. :

To this must be added the inaccuracies
of the probe, and high value resistors of
this type are not casy to make in a form
that will hold their accuracy over long
periods.  As a result, we must usnpally
assume something less thap the normal
2 pe.

USES AND LIMITATIONS

ATl of which means that such devices
are useful for showing when the EHT is
nearer, say, 10 kV than 15 kV, but are
not much use in picking a fault which
may, as a secondary effect, shift the EHT
by a mere 1,000 volts or so.

In this case, it seemed reasonable to
assume that the drive was fairly close to

_optimum, even if it couldn’t be taken be-~

vond this point for some obscure reason.
As far as the set's perfarmance was con-
cerncd. we could probably have left it at
that, but. like the owner.
find out just why the originat perform-
ance could not be duplicated.

So we hrought the C.R.Q. into oper-
ation and commenced checking the wave-
forms around the line oscillator and out-
put stage. All these, including the one at

“the grid of the line output stage, checked

very closely with the published data in
both shape and amplitude. 1n the light
of this, 1 felt more certain than ever
receiving adequate
drive, though only just, and with nothing
to spare.

The question was!

We went over the

Why?

drive and oulput

| slages step by step and component by

component, measuring or substituting any

“which were likely to aftect the drive. We

dréw a complete blank. everything ap-

! pearing to be well within normal toler-

ances and npot even the complete removal

.of the drive control capacitor would in-

duce the white line to appear.

WIRING CHANGE .

Then the owner made a suggestion:
“When I was wiring the EHT cage, I
followed the written instructions in the
article as far as possible, mainly to help
place the parts correctly.
read it, but 1 took it to mcan that the
6B6Q screen by-pass should return to
carth. and [ wired it that way,

“Later. when | ¢hecked the cireuit, 1
found that it returned to cathode, but 1
didn’t bother to change it. It scemed like
too much trouble, and | was anxious to
get some pictures on the screen. Any-
way, I didn’t think it would make much
difference.”

Taking another look at the ciréuit; 1
had 1o agree that I couldnt see any
immediately obvious reason why this
change shoufd matter. At the same (ime,

Radin, Velevision & Hobbie:,

I was curious to

Maybe | mis- *

Quieher, 16!

T suggested that it might be hest to con-
form to the published circuit. if only
for the sake of uniformity, while there
just might be good reason for the circuit
being as shown.

The earth connection of the hy pass

wasn't casy to rcach, but we eventually
unhooked it and made a4 temporary can-
nection across to the cathode. Then we
switched on and waited for the picture
to come up. When it dikh my immediate
impression was that there was still no
white line, but a closer inspection showed
something vaguely like it

Switching to a hlank channe! and ad-
vancing  the contrast  slightly  put  the
miatter beyond doubt.  The white line
was there, all right, faint, but quite un-
istakable.  Further proof, if needed,

was provided ‘'when the owner adjusted "

the drive control and the line came and
went exactly as predicted.
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This layout shows how the aerial side
of the potentiometer would be wired
for mest ~effective contrel. Other
arrangements allow less effective "short-
ing" of the serial and may cause over-
load in very strong signal areas.

Finally, to prove that this change was,
in fact. responsibic, and that we had not
overlooked the line previously, we tried
the capacitor back on the chassis con-
nection again, whercupon the line vanish-
cd and no sctting of the control would
produce it.  However, it rcappeared im-
mediately the cathode connection was re-
stored.

THE REASON?

After one or two other minot adjust-
ments had been checked the set seemed
to be working particularly well and the
owner took himself off in a very happy
frame of mind.

After he had left, | took another look
at the circuit and began tryving to fathom
out why the return of the screen by-pass
had produced the marginal difference in
drive. At first glance the tendency s to
suppose  that the cathode is adegualely
by-pissed, is thercfore uat chassis poten-
tial at the relevant frequencies, and that
there would be no difference in cithes
comection.

The probable fallacy in [hlb assumption
seems to be that the cathode is really
at chassis potential. 1t is more likely
that there will be a small amount of de-

generation present (2 .25 mfd has an im- -

pedance of approximately 40 ohms at
15,000 cps), and with the screen returned
to chassis, this will appear in the screen

not

circuit, Of course, there are lewer fre-
guency cemponents present in the saw-
tooth-sweep and the impedance at these
lower frequencies will be greater,

Which brings us to-one of those funda-
mental truths which are so often over-
looked in practice: The fact that the
screen of a valve should. by rights, al-
ways be returned to the cathode, rather
than to chassis, since the cathode is the
reference point for all the signal voltages.

In ordinary radio praclice it seldom
matters, partlv because it is generally not
hard to provide adequale cathode by-
passes and partly because anyv slight de-
generation is not particularly important,
anyway,

Horizpnral output stages are in a some-

what differént category, the amount of
power required being such ds to justify

" designing the stage for maximum econ-

omy, consistent with performance. In
these circumstances, it is not hard to
appreciate that it may be necessary to
watch small points Jike this.

CRITICAL VYALUES

1t might be argued -that the correct
thing to do is 1o provide an adequate
cathode hy-pass in the first place, but this
is not necessarily a valid assumption.
While 1 have no specific information on
the subject. it might well be that the
value of cathode by-pass was deliberately
chosen to help  maintain a particular
characteristic, linearity being one that im-
mediately springs to mind. he point
seems to be that the ¢ircuit, as published.
works.

All in all, I felt 1hat the time spent had
been cntirely wasted.  Apart from
being able to help a fellow enthusiast, |
had scored some copy and, above all, he-
come far more closely acquainted with
some of the finer points of line output
systems than 1 was before.

And, believe me, these “finer points”
are going to come in mighty handy from
now on.
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TV QUESTIONS AND ANSWERS

During the past few weeks, we have collected together a variety of questions which have
been put to us, relative o home TV construction. Since this is a subject of prime interest
at the moment there is a good chance that these questions plus the answers will be of assist-

MANY of the guestions relate directly

to the “R, TV and H." |7-inch re-
ceiver; described in the May-August
isstes, but many others are of a general
aature.

The first three or four, in. fact, are
from a reader who is apparently trying
to build up a set which is a composite
of many ecircuits and ideas. Apart fl:OlTI
their immediate interest, the. questions
are indicative of the troubles which can
be encountered by someone who elects,
at this early stage. to leave the “beaten
track.”

(: With the video detector in the

“R. TY and H.” receiver connected

in the prescribed manner (cathode

IF, plate to diode load) the’ rectified

signal is negative in sign, resulting

in a negafive image on the picture

tube, The only way I can obfain a

satisfactory picture will therefore be

to reverse the diode connections. Is

this corerct? (G.C.).

A: You will have to revise your think-
ing on this point, There is no basic
error; in the circuit and we can assure
you that the "R, TV, and H.” 17-inch re-
ceiver gives a first-quality, positive pic-
are..  Here's whyi—

. Current flows through the diode only

when the cathode swings negative. The
flow of current carries the plate toward
the cathode potential, which means that
the plate builds up a negative voltage
across its load resistor and bypass. This
negative potential can be filtered and
used directly for AGC purposes.

Because of the negative modulation
characteristic used in Australian trans-
mitters, greatest carrier power is develop-
ed for black ,.and infra-black  signals.
With the diode connected as specified.
the detector therefofe delivers high nega-
tive' output when black and infra-black
signals-are being received,

The peak-negative signal voltage is in-
verled by the video amplifier to become
peak-positive on black and infra-black.
Applied to the cathode of the picture
tube, a positive signal diminishes the

beam intensity as required, lo produce

a dark area in the picture. This is what
is required to produce a positive image.
* * *

Q: Because of the above, it would
be necessary fo wire a second diode
to obfain AGC and T am loath to
do, this (G.C.)

A: This assumption is wrong, as is
your analysis of the original circuit.

Qur tip is that, in changing things
around, you have removed AGC from
the tuner and IF amplifier. The positive
image you now see is probably an in-
version, due to overload of an already

inverted image, due to your own circuit.

modifications,

ance to other readers.

In other words, have things
properly tangled up. ;
If you revert to the original circuit,

most of your difficulties should elear

you

up.

The simple AGC circuit in the original
receiver will handle strong, but not ex-
cessive, input signals. We have tested
the prototype in an area similar to yours
without trouble, However, if there is evi-
dence of overload and you are sure that
the AGC is working as intended, check
the receiver on a more modest aerial.
say a simple dipole.

We gather that you have built your IF
channel around 6AC7 valves instead of
those specified. A 4-stage. channel using
6ACTs would have excessive gain and
may' be difficult to control with any sys-
tem of AGC, let alone a simple one.
Even a 3-stage channel, as used in our 5-
inch receiver, has plenty of gain using
these valves,

LTk *

Q. 1 am unable to avoid a spot
appearing on the screen after switch-
ing off the receiver. As a temporary
expedient, 1 can control it by run-
ning the cathode intensity control
back to the B-plus boost voltage, 1
am using an MW43-69 {ube with
low impedance deflection yoke,
matching line output transformer,
EHT transformer and frame ountput
transformer. The circuitry, picture
tube connections, synch, separator
and line and frame oscillators are
practically the same as the “R, TV
and H.” circuit. The tubes are 6CK6,
12AU7, 65N7GTA and 6BMS.
(G.C.) .

A In the original receiver, no pro-
vision was made for blacking out the
trace on switch-off, because no provision

by ”el)i//e .
| Z(/i//ia"m |

was necessary. The trace disappears
within one second of the switching
operation, provided the receiver is sim-
ply switched off without touching the
brightness control.

We have not as yet done any work
with the group of components you men-
tion, and . therefore cannot comment
from experience on the likely ramifica-
tions of their use. It may even be that

e

the persistent spot has to do with some.

time constant in your amended circuit. .
It was'tq avoid the possibility of such

\-contrast control

]

complications thuat we advised readers in
very positive terms to follow strictly the
original design.

All considered, with a commercial
tuner, a modified IF channel, a different
video amplifier, different selection cir-
cuits and a different picture tube, there
isn't much of the original design left.
You're simply in the throes of developing
a new receiver altogether. The result
may be very good, but the difficulties can
become rather discouraging.

Incidentally. vour reference to a 6BM8
is intriguing. This is a triode-pentode,
and any attempt to use both sections,
without allowing for the additional [80-
degrees phase shift, would produce a
negative picture. ~ Could this be where
some of the trouble lies?

* * *

Q.: 1 have noticed a peculiarity
with the contrast confrol. Fully
shorted out, there is less contrast
than in some intermediate positions.
Again, with the full 500 ohms in
circuit, the contrast is well down.
(G.CJ)

A.: This, too, is lkely to be a by-
product of the difficulties just discuss-
ed. The operation of the control should
be continuous and smooth.

In strong signals areas, or with large
high-gain aerials, the contrast control will
normally operate with nearly all resist-
ance in circuit, giving minimum video
gain. We have yel to find conditions
where the maximum-gain setting was re-
quired or even useable in the ‘original
“R. TV and H." receiver.

The video circuit is so simple that
there is little chance of making an error,
The most - likely complication is instabil-
itv at full gain, which is generally the re-
sult of long leads unwisely placed. If
the lead from the sound trap to the
contrast control is suspect, it can be
run in a short length of LOW CAPACI-
TANCE shielded cable.

In any case it is wise to earth the
at a point near the
video amplifier rather than near the
potentiometer itself

* * #

Q: Can the “R, TV and H.” 17-in
receiver be modified to take a 21.
inch picture fube? [If so, can you
supply a circuit for same?—(C.0.).
A.: To answer this question we have

to “beat the gun” somewhat. The ori-
ginal 17-inch recciver was designed with
a view to use a 2l-inch tube and, in fact,
the same layout, the same chassis and
the same general circuitry would serve.
Thus, it should be possible to follow the
original design in respect to tuner, LF.
system, video amplifier, audio and power
supply. ' :
(Continued on Page 53)
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Here is a typical test pattern as it would appear on a perfect

television receiver. The circles would be regular and graded from

black through three shades, of grey to white. The black-to-white

and white-to-black areas on each side would be sharply divided,

without smear or ringing. The vertical and horizontal wedge
would be completely resolved.

ATN

Leibait ? B T

This image shows just the reverse fault to the preceding one.
The white areas are very white, the light greys are almost
"washed out' and the black areas are mid grey. Excessive
brightness reduces the effective contrast, fatigues the eyes
and may also give the impression that the picture is flickering.
Reduce brightness till white areas cease to damle.

.In this image dark grey has.merged into black and light grey
has become white, leaving. only a single mid-grey: tone. - The
contrast -is excessive and -the -contrast control should” therefore
be turned back to restore the full range of tones. If contrast

cannot be reduced further, the signal input from the aerial -

" may be excessive, requiring medification,

In practical receivers, some irregularity of the circles normaily

has to be tolerated, the effect being much less noticeable on

ordinary program material. The main fault with this picture

is that it lacks brightness, as evidenced by the fact that there

are large areas of black and the whites are resolved as light
grey Advance brightness control.

Here is a true case of insufficient picture contrast, evidenced

by the fact that there is insufficient relative difference between

black and white. There is neither black nor white in the picture.

Advance the contrast control, readjusting the brightness, if

necessary. If insufficient contrast cannot be obtained, a better
aerial system may be required.

A pattern like ‘this indicates loss of horizontal hold and is

normally corrected by adjusting the “horizontal hold control.

Try to find a setting which is satisfactory’ for “all Channels.

If horizontal teating persists, it may indicate a fault in the

relevant circuits,” In some ‘cases; horizontal tearing 'will oceur
if excessively strong signals are fed to the receiver.

Radio, Teleyision & Hobbies, October, 1557
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CHANNEL MASTER

releases the

the world's first
"Travelling Wave”

TV Aeridal

B
WHAT THE T-W, 7-Element Model 350
‘TRAVELLING WAVE
PRINCIPLE MEANS

ideal phase relahonshnps on al
channels,

Revolutionary new design provides
picture quality never before possible

Optimum impedance matching
I} eh ls. .
on a7l rannets After two years of research—a completely new kind of VHF

Aerial, operating- on revolutionary new electronic principles.
The T-W is Channel Master's greatest achievement.

Equal flow of current in all
dipoles on all channels.

Fullest use of transmitted energy

on all channelsy — all elements

except reflector are "driven.”
IN SHORT — FABULOUS PER.
FORMANCE ON ALL CHANNELS

THE T-W BRINGS BETTER TV PICTURES IN SCATTER
AREAS.

Where do you live? Miles from a TV in . at full power the channel you're

SENSATIONAL 3 AND 5-
ELEMENT MODELS!

Amazing T-W performance far subur-
ban and near-fringe areas, too!
Wonderfully compact and rugged!

station, where good reception is a prob-
lem? Have you résigned yourseif to
"snow'' and ‘'ghosts” and annoying
interference because your home sweet
home is in a fringe area? Now, there's
an answer for you! This completely new
Channel Master T-W aerial is designed
to make practical use of the sensation-
al, high-power “Travelling Wave' prin-
ciple. That means it electronically re-
inforces the signal on all channels {I to
10}. What's more, this new design act-
ually rejects unwanted signals as it pulls

tuned to.
The Channel Master T-W offers excep-
tional resistance to wind stress . . . lasts

years longer than other aerials. It's all
aluminium . . . can never rust. Double-
strength "truss” construction throughout
makes it the most durable home aerial
ever designed. The 7-element T-W brings
in stations beyond. the range of other
colinear or composite aerials. 5-ELE-
MENT and 3-ELEMENT models are
engineerad for near-fringe or suburban
areas.

CHANNEL MASTER LEADS THE WORLD IN TELEVISION
. AERIAL RESEARCH

QOnly Channel Master could produce an aerial like the T-W. Enormous facilities
tor research and field test.ng were required. American problems of vast spaces
and the need for taking reception over wider areas are the same as in Australie.
Channel Master's Australian engineers feed survey information; mefeorological
data, contour maps, etc., to the American laboratories, The result is a service to
Australian installation companies and radio retailers that is incomparable. Any
problems you may have call Channel Master—they have the answers,

! TO CHANNEL MASTER PTY. LTD,, H
! 752 Pittwater Road, BrOokvale. b
Manutactured by :I'/t‘ﬂsl' sead me Jull data on the T derial wud also a copy of wmr:
1 . . e A 1
(HANNEI_ MASTER pTY. I_TD. s booldet “Bever Pictures on vour TV Set”, '
) (Ine. in Vic.) : N AME i
752 PITTWATER ROAD, BROOKY ALE ! T :
Xwo2271 N ADDRESS oo eereo e e seeeet e eeeeeeeeeees e sene e :
182 YORK STREET, MELBOURNE i
MX6512 L._..____.---.-..-'.....----_".....-___._._..;.R.,H.ﬁ'.(.)?.:
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A picture which is divided as shown, or which rolls or flicks
in a vertical direction indicates loss of vertical hold, Readjust
the vertical hold control until it locks into position. If the
picture rolls on changes of scene, &c., the hold control may
be a little off its optimum adjustment. Try a new setting a
fraction of a furn from the original.

A picture which lacks contrast and which is marred by erratic

white, dots indicates lack of signal input to the receiver. The

white dots are due to internal receiver 'noise” and the effect

is often described as “snow". It is a normal condition in fringe

areas but elsewhere may indicate a fault in the aerial system
or an inadequate aerial system. Seek technical advice.

Erratic black dots or streaks ‘across the picture are generally
caused by external electrical interference, notably from auto
ignition systems. In poor signal areas adjacent to highways, some
auto interference may be inevitable but it can often be mini-

_mised by installing an aerial giving vertical directivity, preferably
on the side of the house remote from the highway.

If the fining tuning is set too close to where sound breaks up
the picture, the line structure may break up into tiny serrations,
due to modulation by the 55Me intercarrier beat. Fine detail

. in the wedge patterns may also be modulated in sympathy with

the sound being radiated. Readjust the fine tuning control till
these effects disappear.

LT TTT T e

s, S N
o S

Light and dark streaks which seem to flash over the picture
in time with the sound are due to sound interference with the
picture. The effect can often be avoided by setting the fine
tuning & little further away from where sound actually breaks up
the picture. Sound streaks which persist despite tuning adjustment

probably indicate a fault in the receiver, requiring attention.

One of the most persistent troubles in TY reception is "ghost-

ing'’, due to the reception of signals reflected from prominences

adjacent to the receiving location or the signal path. Indoor

aeriels are very prone to ghost image effects and the trouble

can usually be minimised by installing an outdoor aerial, di-

rected towards the station and away from the intereference
‘ source

(Pictures on this and the preceding page are reproduced by arrangement with Ferris Bros. Pty. Lid.)

Radio, Television & Hohbiex Tctober. 1957
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Present indications are that the same
vertical deflection components could be
used but employing a 6CM7 valve in
preference to the 12BH7. The same line
oscillator would serve. but the contents
of the E.H.T c¢age would be different
—a new line output valve and trans-
former and modified circuitry surround-
ing them. Needless to say, a 2l-inch
picture tube would have to be bought,
plus a 90-degree yoke to go with it.
“We plan to build a 2l-inch version
as soon as possible and to work along
the lines indicated. Hawever, until we
can do the practical work and try oug
various circuit arrangements. we can-
not be more specific. :

In the meantime, it would be a good
thing 1o make sure that you want a 21-
inch set, because it is nol automatically
a better proposition just because the
screen happens to be larger.

Viewed too close by a person with
normal keen eyesight, the line struc-
ture and general graininess of poor pro-
gram material can be rather annoying
on a too-large screen.

: *' k%

Q.: In your observations and cor-
rections listed on pp. 64 and 65 of
the Junz issue, you mention (wo
capacitors in the “12AU7 grid cir-
cuit™ as being badly printed and sug-
gest the value as .01mfd. There are
two blurred values in my issue in
the frame integrator circuit. Are
thase the capacitors to which you re-
fer?—(K.G.)

A.: Youre quite right, K.G. The
capacitors are in the frame integrator
circuit.  In the rush to get the article
through we inadvertently typed “12AU7
grid” instead of “I12AU7 plate” circuit,
which would have been correct. The
figures appear in the new circuit draw-
ing published in the August issue.

* * *

Q.: 1 live in what is virtually a
fringe area, © Could yow give m2
advice about the use of keyed
A.G.C., as it will probably be neces-
sary.—(K.G.)

A.: Anything we have to say about
the use of keyed (or gated) A.G.C. will
have to come as a major article —
when it can be tackled. However, your
inference that a special A.G.C. system
will assist in fringe areas must be ques-
tioned.” The type of A.G.C. will not
affect the initial sensitivity or signal-
to-noise ratio and therefore the ability
of the receiver to perform on weak sig-
nals, The value of keyed A.G.C. could
only be to level out variations in signal
strength more effectively if there are
any fading phenomena to cope with.

Commercially, the real value of key-
ed A.G.C. lies in its ability to cope
with a wide variety of signal conditions.
allowing a given model receiver to be
used in weak signal areas, where nol
much A.G.C. action is required, or in
very strong signal areas where a simple
A.G.C. system may be hard put to pre-
vent overload. \

It may well be that some form of
augmented or amplified A.G.C. will
ultimately be -preferred because keyed
A.G.C. has its own problems.

* * *
Q.: I have a compact commercial

. television receiver capable of being
carried around in a car. | also have

an inverter unit capable of operating
it from the car electrical system so
that 1 could easily enough take the
receiver with me to local picnic
spots, ete. The problem is the aerial.
For weak signal areas could 1 use a

small convenient aerial and re-
arrange your TV tuner to act as a
preamplifier? (E.J.)

A: Without commenting on the wis-
dom or practicability of your scheme, we
can only admire your enthusiasm for
television.

Technically, we are not at all enamour-
ed with the idea of adapting the tuner
as a preamplifier.

The problem in a case like yours is
not merely one of gain, but also of
signal-to-noise ratio. Exira gain may be
useless if it meuans introducing or am-
plifying noise in the -same ratio as the
wanted signal.

Most commercial tuners use g cascode
RF amplifier and have the best sig-
nal-to-noise ratio that their designers
have been able to -achieve, aided by
special switches, turrets and the like.

In the original “R.TY and H" tuner, a
pentode RF amplifier was used, together
with a conventional switch and an essen-
tially simple circuit arrangement.

While it performed very well—and is
still doing so—one could not suggest that
the merit of its RF stage would be equal
to that in a fully engineered commercial
tuner, Therefore, to use such a stage
or two stages in the similar arrange-

- ment could not but deteriorate the sig-

nal-to-noise ratio,

The use of “Signal Boosters™ has re-
ceived a certain amount of publicity
overseas, but many of them could easily
suffer the same condemnation,

In ather words, it is scarcely worth
considering the construction of a signal
booster unless you know beforehand that

you can build one with useful pass-band

and gain and a signal-to-noise ratio that
will equal or surpass that in your pre-
sent tuner. :

One highly efficient RF stage would
be of more value than two poor stages.
In fact, two poor stages could be a
liability, quite apart from problems of
bandpass and stability.

It may be a lot easier to look again
at your aerial problem, as it is much
more likely to be productive of results.

* * *

Q.: I live in what might be called

a remote fringe area, but am suffic-

iently keen on television to go fo

any reasonable trouble to get pic-
tures. What set do you recommend?

Would a preamplifier help? Can I

build some special kind of high gain

aerial? (C.W.)

A.: Our answer to the previous ques-
tion should answer yours re the pre-
amplifier, Unless you are prepared to
tackle the design and construction of a
preamplifier in the same painstaking way
as a “Ham" on the VHF bands, no great
benefit will be realised.

As regard the best type of receiver,
we are not in a position to make any
recommendation. If we were in your
position, we would make as many en-
quiries as we could about the perform-
ance of receivers in service in’ fringe
areas, in an effort to establish 1, nes that
seem to be good, and those that appear
to be the reverse.

Your local dealer may be able to
get you a few pointers on this, provided

he isn’t prejudiced by being tied up to
one or two particular brands.

In regard to the aerial, it is possible
to buy or to build types having higher
gain than usual, although we can’t sup-
ply specifications at the moment,

Quite frankly, however, if it is a
“touch and go” whether you can get sig-
nals at all, we would seriously consider
putting up two or even three separate
aerials, specifically cut for individual
channels and each with separate feeders.

It may sound clumsy at first recital,

‘but three separate Yagi aerials, folded

dipole, reflector and director would not
represent excessive bulk, and would be
free of the compromises necessary in a
multi-channel design,

They could be placed one above the
other, a couple of feet or more apart,
with the highest frequency channel on
top. You may even be able to obtain
useful directive qualities in a vertical
direction by experimenting with the, ver-
tical spacing, .

At the receiver end, a simple plug
with three sockets: would allow easy
change from one aerial to the other.

Some would-be viewers in fringe areas
use multiple aerial arrays, stacked either
hor_:zontally or vertically, according to
which seems to give best results in their
district. Stacked yagis for three separate
channels get rather bulky, however, and
the preference is to stack two commer- .
cial high-gain, all-band arrays in the
fashion and at the height which gives
best all-round results.

* * *

Q: 1 have successtully complefed
the 17-inch recciver which appears to
be going well. The picture locks
properly and remains very steady.
One thing that has me puzzled is
that it seems to flicker at times, an
effect that 1 have often noticed In
commercial sets, How can. one
overcome this? (L.S.)

A, Simply turn the brightness down
a trifle, LS. till the flicker effect dis-
appears.

The flicker you see is the fundamental
picture repetition rate of 50 per second,
which is the same for all transmitiers
and receivers in Australia, in Englund
and in many other countries. It is just
a trifle above the picture repetition rute
of 48 per second, used in movie theuatres

This picture repetition rate is <ufficizn
to give the illusion of movement with-
out perceptible flicker 1d the average eye
al average picture brightness.

However, not everybody 1s blessed
with “average" eyes and some are much
more sensitive to flicker than oth-rs.
The sensitivity to flicker also varies with
the angle at which light strikes the eye.

Some people can notice the 100-cycle
flicker from fluorescent tubes, which
happen to be to one side of the ficld of
vision. Some are disturbed by the 48-
cycle flicker from black-and-white films
in theatres using high intensity ares and
highly reflective screens.” The S50-cycle
picture repetition rate for television pic-
tures is just another potential source of
annoyance. -

Irrespective  of one’s sensitivity, how-
ever, the flicker sensation is dependent
on brightness and for any given repeti-
tion rate there is a brightness threshold
above which it will be noticed.

In other wards, the problem of flicker
is one of physiology, fransmission stand-

‘Continued on page 55)
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“University” test instruments are naturally
first choice with servicemen, technicians and
hobbyists.  University equipment possesses
lasting accuracy and service, and this well-
known Multimeter is one of the large range

«%
r
S
S
which is designed to serve you. . k@
iy
i
Siion,,
S
s
>

MODEL MYA/2 MULTIMETER

This popular Multimeter is widely used wherever there
is radio or electronic work carried out, It is handsome
in appearance, reliable in its work and will give lasting
satisfaction. 1t now employs the new University all
polystyrene Model W4 meter and is in grey brocaded
case with handsome maroon and silver panel. 1t comes
complete with test leads and instruction booklet and
ranges provided are as underi-—

D.C. Yolts: 0-10-50-250-1000

A.C. Yolts: 0-10-50-250-1000

Output Volts: 0-10-50-250-1000

D.C. ma: 0-1-10-50-250

D.C. Amps 0-10 Amps

A.C. ma: 0-1 ma for use with external
current transformer MRCT

< ) Resistance: 0-1009-10K-100K-1Meg
Output: -0 fo plus 45db

O
o O Q
Q

MAIL THIS COUPON TO:

JNIVERSITY GRAHAM [INSTRUMENTS PTY. LTD., 5 North York $¢., Sydney.
‘Phone BU 3169. ;

UNIVERSITY
GRAHAM

INSTRUMENTS
PTY. LTD. ADDRess

;

Piease forward me full detaiis of.

NAME.

.
s
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ards and, to a lesser extent, viewing con-
ditions. It has nothing to do with re-
ceiver design. If it is a worry, when
viewing television, avoid using excessive
brightness and experiment with ambient
light and degrees of picture contrast
which give the most comfortable overall
viewing,

It is interesting 1o note, in pussing.
that flicker is much less of a problem
in the U.S., where the picture repetition
rate is 60 per second instead of 50 per
second. This divergence of practice has
its own problems in other directions, but
that is another story.

* * *

Q: Would you recommend the
“R. TV and H.” Fan Aerial as being
suitable for use in a fringe area?

A: The fan aerial was not expressly
intended for DX use but rather as &
good general-purpose aerial for use
around the outer suburbs. We have had
many enthusiastic reports on it in this
role and we have heard of one reader
who is making them up as a spare-time
venture and installing them underneath
tiled and slate roofs, allegedly with good
resulfs,

Quite recently, we did have g report
from the reader at Kiama, which is 100-
odd miles from Sydney on the N.S.W.
south coast. He reporied that the “R.
TV and H.” aerial did as well as if not
stightly better than a typical commer-
cial aerial sold in the district, but best
results were oblained from the two oper-
ating together as a stacked array,

As we have stated elsewhere, the re-
splts from any given “compromise™ de-
sign will not equal those from separate
aerials of the same style but cut for
specific channels. Thus, we would ex-
pect stacked multiple Yagis to be bet-
ter again than the two types just men-
tioned. But the matter of practicability
has to bé considered. and most people
are happy to settle for the smallest—
and cheapest—aerial system which will
give them acceptable pictures.

* * *

Q: I plan to make up my own
video strip, winding my coils on
standard 455 Kc. transformers and
using the existing 455 Kec, shigs. 1
am making the cans myself and am
omitting the normal inductive ele-
meunts.  Will afl this work out pro-
perly at the higher .frequencies in-
volved? (JL.R.)

A: Much as we would like to do so,
we can’t answer this question with a
simple yes or no. If they are standard
small 1F transformers, there is no ob-
vious rteason for you having to make
your own cans. If they are the larger
type, then the chances arve that the
former size will not be as specified and
thi_sl will affect the whole design of the
coil;

The original specifications were for a
specific size of former, screw-cut inter-
nally to take a slug. Any variations
from this would involve a variation in
the number of turns, etc.

IF coil cans are normally pressed

from aluminium, which would not be
possible for a home constructor.  You
might get away with cans from zine

or brass or copper. but beware of the
effect of iron or steel cans i uny guise.
. We cannot follow what you mean by
the normal “inductive™ elements,  You
‘may have in mind rings of iron-dust

135V

6CB6 or 64U6
AN~ -~
4 047m FROM HORIZ.
oF OUTPUT TRANS.
AGC PULSE
LINE .
SCREEN OF
VIDEG AMP.
(12BY7)
L i AGC
= 2200 5oq{ 68K TAKE OFF
CONTRAST CONTROL ;

A circuit was given on ‘page 99 of the May issue which could serve as a guidt.a for

anyone wishing to add keyed AGC to the "R. TV. and H." I7-inch receiver, Experience

has shown that rather better operation is obtained with the constants as above. (See
text).

which sometimes enclose the windings
These would certainly not be required.
as they are foreign to the specifications.

Whether the existing slugs would be
suitable for 30 Mc would be a pure
guess, though, if the transformers con-
cerned sare old, we would be inclined to
daubt their suitability.  Core materials
have undergone a lot of development in
recent years and  only  good  quality,
modern core materials are of any use
at 30 Me.

Unless you are prepared. o take a
deliberate risk on things working out,
we would suggest that you make some
effort to get modern formers and cans.
intended for the. job.

* * *

Q: In building the abovementioned
transformers is it permissible to use
Tarzan’s Grip to secure the turns?
1 have found it very suitable in the
past for this kind of thing. (J.R.)

12BY7
CONTRAST
CONTROL
500
L~ EARTH NEAR
T VIDEO AMP. SOCKET

The contrast control pot. should be

earthed back to a point near the video

amplifier socket, as in ‘the original re-

ceiver. Earthing near the pot. itself can

produce regenerative sffects apparently

due to coupling via the chassis into
the IF strip.

Ar Tarzan’s Grip is one ot several
quick-dryiag cements of the  cellulose
‘type and, as far as we kbow, is quite
okay for the purpose. Another popular
choice is clear nail lacquer, which comes
complete with an in-baill brush. "As far

as we Know, clear adhesives and lac-

quers of this general type do not contain
any filler which is likely to introduce
RF loss.

At the same time, if recognised coil
lacquer can be obtained, without much
extra cost and effort, it may be a safer
choice.

* * *

Q: 1 have built the “T. TV and
H.” 17in receiver to stage 1, using a
set of prealigned IV transforiners,
The sound is reasonable sometimes,
but seems to distort badly on peaks.

I have thoroughly checked the audio

amplifier for wrong bias, &c., but

can find nothing wrong. The dealer
says that the IF transformers would
not cause distortion, so where could

the trouble be? (B.D.)

A: It Jooks very much as if your
dealer has misled you on this point.
Barring an actual error or faulty com-
ponent, the most likely source of distor-
tion is misalignment of the ratio detector
transformer.  Depending on the degree
of  misalignment, the  distortion may
range from something quite hopeless to
something that does. in fuct, sound very
much like overload on peaks.

Since the frequency of the sound car-
rier Is fixed at 3.5Mc (the differences
between the two station carriers) no
amount of tuning will correct distortion
fram this source. ;

We 1take it that your IF strip uses
transformers which are nominally pre-
aligned, but only a supreme. optimist
could expect them to be “spot-on” aiter
being removed from the factory test set,
then rewired into a completely different
assembly. :

Our tip is that a half-turn of the ratio
detector transformer secondary slug will
clear up the distortion completely.

* * *

Q: 1 have tried the keyed AGC
systemn as shown in your May issue
hut am not satisfied with the re-
sults obtained. The control,is very
sharp and acts more like a switch.
Pm reasonably certain that no mis-
takes. were made as 1 actually tried
it on two separate occasions with
the same: result, (W.C.)
A: The circuit you refer to was not
part of the original article on the re-
ceiver but was ingluded for porpose of

-
.
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The QUAD Il (s a RELATIVELY
PERFECT Instrument

tn like manner, enthusiasts the world
aver are expressing their approval of the
QUAD I Amplifier—whereas we don’t
go so far to say the QUAD Il is per-
fect, we do claim that it is the
best which present techniques can
devise. The Design of the
QUAD Il is simple and straight-
forward, without the sacrifice of
a single refinement capable of
contributing to the final objective.

@cousncnl

QUAD L)

AMPLIFIER

FOR THE CLOSEST APPROACH
TO THE ORIGINAL SOUND
SOLE AUSTRALIAN AGENTS '

BRITISH MERCHANDISING PTY. LTD.

Box 3456 G.P.O. Sydney. Phone BL3954

Here is a brief summary of the main features:-

* 4 input sockets each selected by push buttons covering con
nection to microphone and radio {or two radios), tape recorde
and gramophone.
| outlet socket for taking off a cigns! witable for recording
permanently in circuit.

* 2 power supply sockets for supplying radio units also switched

by the sgme push buttons tha! select the signal inputs.

A versatile system of pickup matching which can be extended

to cover new developments in pickup design as well as coverina

all models now on the market.

Facilities for providing alternative playback characteristics to:

different makes of record.

A minimum ot controls yet providing independent balance of

bass and treble, quite apart from the comprehensive filter

arrangemesnts so well proved in the past.

Alternative cutput impedances from the Main Amplifier.

Al controls, including the mains on/ofl switch, are incorporatea

in the Control Unit leaving the Main Amplifier free to be

installed out of sight in the cabinet.

* %

NEW, REVISED, EXPANDED!

RADIO & TELEVISION
ENGINEERS’ REFERENCE BOOK

BY 41 SPECIALISTS: —THE MOST COMPLETE UP-TO-
THE-PRESENT WORK OF ITS KIND — FOR THOSE
INSTALLING, SERVICING. DESIGNING, MANUFACTURING

INCLUDES: Formule, calculations, electron
optics, studio equipment, transmitter pawer plant,
aerials, amateur radio equipment, waveguides,

Tv * RADID.

8¢ one of the FIRST 0 EXAMINE IT, without
cost, without obligation.

EXTENSIVE REVISIONS and a MASS OF NEW MATERIAL.
Critical Developments from now matured experience in all
aspects. New accomplished and revealing articles cover
Communications Theory, COLOUR TV, PRINTED CIRCUITS,
Components. Also NOW IMPORTANT & TOPICAL design of
YHF-FM; COMBINED AF-FM receivery in GRBATLY EX-
PANDED BROADCAST RECEIVER SECTION;
independent SIDE-BAND in

single - and
COMMUNICATION TRANS-
MITTERS Section: MICRO-WAVE TV & COMMUNICATION
RELAY in Broad-band systems and Wavequides sections;
NON-ENTERTAINMENT TV, etc., efc.

Y.H.F. transmitter-receiver equipment, commercial
H-F links, navigation and rodar, industrial TV,
valves, tubes, transistors, diodes, interference,
magnetic and disc recording, radio and TV installa-
tion and servicing, projection TV, units ond
symbols, etc., etec.

It is impossible to list the very comprehensive
contents and expansive sections of THIS NEW OUT-
STANDING and AUTHORITATIVE WORK — that's why
you are offered a chance freely to examine it in
your own home and without obligation. Take your
opportunity, POST THE COUPON NOW!

& 00 PACES » POST THIS COUPON TO-DAY!
I To: GEORGE NEWNES (AUST.) PTY. LTD, I
@ NOW more than 1 Newnes :Iouu.N 20-22NIEI\:r%:EcI; S:r?zfévf'»s g:‘eyE.NG CeRs RTER“ '
Pl INEERS'
2,000 D'AGRAMS ] RE.gél.lE??é'E Bra.OK. .‘(fn.i: understood that | may return the work within 1
1 eight days. If | keep it | will send a first payment of &/ eight days
o NOW more than ' after delivery and I5/- monthly thereafter, until £5/6/- has been paid Place X where 1
2,500 CROSS REFERENCE o Pries B/ It applies. g
ame .
INDICES for radio. § Address Householder
reference 1 (Print clearly) State Tenant
® NOW 46 EXPANDED 1 g““':‘m" Living with parents
. ignature
SECTIONS 1 9 (Or your Parent's signature if under 21.)} Lodging address
- G I I B N G P I WM G e e e e W N Il NSNS N
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ijlustration n the “Course In Tewevision.’
By coincidence, it happened to be in the
same issue as the 17-inch circuit and we
suggested that it could possibly be sub-
stituted  for  the simple AGC  system
'specified. .

|~ Because ot pressure ot other work, we
‘have not had time to experiment along
these lines ourselves but understand that
"the circuit in its original form is nol
above criticism. In discussion with the
A.W. Valve Co., they sugges! that rather
better operation can be obtained by
amending the circuit as shown above.

H.T. DIVIDER

A still further improvement may be

to supply the screen of the keyed valve,
not from the video amplitier screen but
from a divider network across the HT
supply and set to give a reasonably stable
150 volt§. As it is, the screen of the
12BY7 video amplifier is liable to rather
wide variation.
. They stress, however, that the :ircuit
is still only tentative, even in its amend-
ed form’and may be capable of further
improvement. as far as ease of control
1S concerned.

In view of all thijs, your experience
with the circuit is not surprising. You
may care to try the amended version or
else wait until we are’ able to muke firm
recommendations ourselves.

4 4 *

) Q. I have a rough idea of what
is meant by interlace, but I haven’t
enough practical experience to be
able to recognise whether a set is
interlacing correctly or not. As far
as that goes 'm not absolutely sure
what degree of -“correctness” is
normally accepted im commercial
sets, or does a set simply interlace
completely or not at all, with no
- intermediate condition? (C.W.)

A. As you say, your ideas are a littie

rough, <o perhaps we had better run over
the story of interlace first, just to straight-
en out any doubtful points, :
. The purpose of interluced scanning 1s
to give an effective picture repetition rate
of 50 per second. but without the in
crease in bandwidth which would be
necessary if we tried to present 50 com-
plete pictures per second. By dividing the
picture up into two fields. one contaimng
all the odd scanning lines and the other
the even scanning lines, we are able to
present 50 “half pictures™ (fields) per
second.

FLICKER PROBLEM

As far as flicker perception is concern
ed, this is nearly as effective as if we
presented 50 full pictures per second. yet
requiries no more bandwidth than that
for 25 full piciures per second -— which.
in terms of picture detail, is ali we actu
ally transmit.

In theory, interlace 1s provided auto
matically by simply selecting standards
that provide an odd number of lines to
make a complete picture. Then, if the
picture is broken up into two fields (by
doubling the frame osciilator frequency
from 25 0 50 per second), each field
must have an odd half line. (312.5 in rhe
case of a 625 line system.)

Thus successive frames commence the
downward truce from either thé extreme
left-band side of the picture of the centre
of the picture. the half line difference
being the amount necessarv exactly to
interlace the odd and even frames.

Provided our receiver line and ftrame
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time bases — in particular the latter —
always trigger at exactly the same ampli-
tude of the synch pulses, and behave
absoiutely consistently in terms of fly:
back time etc.. interlace will take place
automatically.

Unfortunately, in practice, these desir
able conditions do not happen automatic
ally. On the contrary, it generally hap
pens that there are plenty of circum
stances conspiring to prevent them hap
pening -and interlace is therebv pre
judiced.

As far as the receiver 1s concerned, the
trouble is almost always due to stray
energy from the line deflection system
being coupled into the frame deflection
oscillator. The main variations from: one
set to another are mainly the manner
in which the coupling occurs. It can be

due to stray capacitance coupling be-

tween leads, from leads to the frame
oscillator valve, through a c¢ommon
power supply, or even due to earth loops
caused by random chassis return cir
cuits,

The amount of energy present at linc
frequency is quite high and, at 15 Kc, Is
easily coupled into the frame circuit if
the interstage shielding is not adequate.
In the case of our own 17in receiver it
was necessary to fit a metal shield be-
tween the two stuges on the underside of
the chassis.

FRAME [RIGGERING

On alternate frames, the frame oscil-
tator should be (riggered exactly mid
way between two line pulses if correct
interlace is to be maintained. However,
a frame pulse “grows” (in the itegration
network) over a period of two and a
half lines, ideally triggering the line
oscillator at exactly the same stage of it
erowth for both odd and even frames.

If there are line pulses present acros:
the integrating network they will eithes
“capture” the frame oscillator complete
ty by causing it to frigger on a line pulse
or, if the amplitude of the line pulses is
insufficient for this, thev will add energy
to the integrating network so as to causc
triggering to occwr earlier than would
otherwise be the case.

Since there is a hall hne difterence
between the frame pulses, the spurious
line pulses will occur at different times
during the growth of the odd and ever
frame pulses respectively.

In the worst case, where the line pulse
causes actual triggering, the whole of
the wvital half line difference between
frame pulses is lost, meaning complete
loss of interlace. In lesser cases the
frame oscillator is triggered early by
some fraction of a half line, causing
partial loss of interlace.

Thus, to answer part of your ques-
tion, C.W., it is perfectly feasible for a
set to have varying degrees of interlace,
ranging from perfection, through vary-
ing degrees of pairing, to complete pair-
ing or loss of interlace. A few commer-
cial sets appear to interlace almost
perfectly, most pair to some extent,
which still gives an acceptable picture,
while a_few inlerlace erratically or not
at all.

CHECKING INTERLACE

Now for the second part of the ques-
tion: how to recognise any of these con-
ditions. A certain amount of skill is
required here, C&:W., but most people
can acquire this with a little experience.
if they know what to look for.

First, take the case of complete loss
of interlace. In this case the lines
appear perfectly stationary on the
screen, giving the impression of having
been ‘drawn there with a ruler and pen.
lo addition there will be a space be-
tween each line; at least equal to the
width of a line. Finally, run the tip of
your finger slowly up’ or down the screen
and allow your eye to follow it. If the
lines still appear absolutely rigid. there
is no interlace.

Recognising correct interlace 1s not so
casy, since our eyes play tricks when
close to the screen and tend to “buck”

the . interlace. (An effect known as
“stroboscopic twinning.”) Thus a cor
rectly interlaced picture, viewed too

close, may at first appear not to be
interlacing. '

However, if we now draw our fingel
tip up or down the screen, the lines will
appeuar to follow it and, if this effect is
noted, it may be assumed that at least
partial interlace is occurring.

Next, we must train our eyes to con-
centiate on one spot on the screen and
avoid following the line shift between
odd and even frames. Only then will
we be able to see the true state of the
line structure. With a little practice this
is quite easy, and one can even assess
the degree of interlace.

(Continued on page 127)

Players

Accessories.

Phone BA3917

RADIO and TELEVISION ACCESSORIES

RADIO. We specialise in Radio Parts and stock all reliable brands including
Resistors. Coils, 1Fs. Condensers, Speakers. Vailves. Pick-ups, Changers.

FELEVISION. Turret luners, Picture Tubes, Valves, Transtormers, Deflec"
tion Kits, Video and Sound Strip. Chassis (R and H.). Sockets and

DRILLS AND TOOLS. Biack and Decker products. 3her Drills and Kits.
SETS. Radiogram——Mantel and Portable. ' .

ELECTRICAL. Cake Mixers, Toasters, Irons, Percolators, Vacuum Cleaners,
Lawn Mowers, 2 or 3 Brush Polishers, Pressure Cookers.

SHAVERS, Diplomat. Braun, Sunbeam. Philishave.

DAVIS RADIO CO.

Wholesale Radio Distributors.
Ist FLOOR, Wembley House, 841 George St., Sydney

Open Saturday Mornings
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before purchasing your radio see our—

ALL CHASSIS
GUARANTEED FOR

A PERIOD OF
SIX MONTHS

NEW SEVEN-VALVE Hi-Fl CHASSIS

This new compact dual wave seven valve chassis uses
the sanie tuner circuit as our 9 valve unit with the Mul-
lard tone-control circuit giving separate bass and treble
controls. Push-pull output using two of the new 6BMS
dual purpose output valves and heavy duty M.S.P.

spesker. £31/15/-

Also availdble with Ma‘gnnvux 12W.R. Hi-Fi speaker
and Ferguson output transformer at £4/15/ extra,

F.O.R. PACKING 10/- EXTRA.

NEW ;

Ultra modern circuit osing nine high gain valves including “wagic eye” tuning
indicator.,”  Permatuned iron cored coils and intermediates giviag excelient inter-
stale receplion and a shorl wave range of 12,000 miles, AN valves used are
the new Muollurd uvine pin innoval series.

NEW :

Tone comtrol and audio sgages incorborating the Mullard 5/10 amplifier circuit
with separate bass and treble controls giving - or — 15db. boost or cut
at 50 cycles L.F, and 10,000 cycies H.F., combined with push-pull output with
inverse feed-back gives you really high fidelity reproduction from vyour radio
or favaurite recordings.

NEW .

Dual Speaker combination vsing a heavy duty wooter (12in M.S.P. Jensen AUS4
specfal) with matching 6in tweeter and cross-over network giving a frequency
response of 46 to 13,000 cvcles. Speakers are mounted coaxially making only
one 11in mounting hole necessary.

If required the new Magaavox high fidelity twin coned speaker can be supplied.

NEW :

Lurde calibrated edge-lit dlal in plate glass (1lin x 7in) with main stations of
each State in prominent iype. Dial litted with counterweight drive giving smooth
tuning, Indicator lights ure lifted showing which band is in operation, Dial
can be supplied in cream, Llack or brown with maitching knohs and escutcheon te
suit contemporary blond or waluwul finished cabinets.

NEW :

Sensitive ‘“nagic eye” tuning indicator (EM80) making tuning simple and posi-
tive even on interstate, overseus and counfry stations,

All chassis are wired for he fitting of an F.M. tuner or tape recorder, special
plug being provided un back of chassis, also pick-up terminals and outlet for

gramo motor. .
Power switch Is fitted to volume control, radiogram switch combiped with wave

change switch, Audio end of set can he used with TV receiver if required.

A NINE VALVE HIGH-FIDELITY
RADIOGRAM CHASSIS

Nine and ten valve chassis in- £41/ 15/ 0

corporate the Mullard 5-10
F.O.R.

AMPLIFIER CIRCUIT Frequency
response 40-13,000 cycles. Max,
output 10 watts.

v

A NEW 10 VALVE DUAL WAVE
RADIOGRAM CHASSIS

£4411500

BOOST

I'he ideal chassis for those difficult loca-

tions where reception is doubtful. Speci-”

fications as nine valve unit, but with the

addition of high galn tmed R.F. stage giv-

Ing xzreater sensitivity and  selectivity on

boith broadeast and short wave bunds, F.O.R. -

Write for full specifications

ALL 4 SPEED RECORD CHANGERS AND PLAYERS STOCKED.

Classie Radio

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145
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OSCILLOSCOPK

Here is an instrument that is the lowest priced in its class and has all the essential
features required for TV servicing.

Sin cathode ray tube . push pull horizontal and vertical
amps. . . . provision for low capacitance probe . . . black
anodised front panel . . . 11 valves in all.

VERTICAL AMP,

Freq. response: | cycle to 3.4 mcs. (—3db). Gain control:
freq. compensated stepped atienuator calibrated in 12 steps
from 500mV to 1000V~ Voltage measurement accuracy plus
minus 10 per cent.

HORIZONTAL AMP.

Freq. response 20 cycles to 100 Kces. Gain control: continuous-
ly variable.

TIME BASE

10 cycles to 100Kcs. in four ranges. Fly-back is suppressed.

SYNCHRONISATION

Positive or negative.
Internal or external.

Beam modulation switch for observing time interval between points on signal being observed.
PRICE £67/10/. Plus sales tux (tax £7/10/ where applicable). LOW CAPACITANCE PROBE available.

= o / LIVING

SOUND

A compact 11-Valve
High-grade Radio-
gram in two chassis
featuring a variable
bandwidth  Tuner
multi-input preampli-
fier and Tone Con-
trol in ome unit and
a 16 Watt Ultra-linear
Amplifier. Ideally
suited for wuse with
High-grade Pick-ups
and Speakers.

SUMMARY OF PERFORMANCE

TUNER: Broadcast Band, 2 position Bandwidth, whistle filter

AMPLIFIER: 10 Watt Ultsa-linear with Ferguson O.P. 301 Oui.
EM80 Tuning Indicator, attractive Diat.

put transformer 6BQS output valves
Frequency response 30-20,000 cycles <+ or -- 0.5db

PRE-AMPLIFIER: Microphone inpul sensitivily 1.5 mV Harmonic distortion better than 0.1 per cent.

78 records,

Pick-up input I. High sensitivily SmV Output impedance 15 ohms or as required.
2. Low sensitivity 50mV
Tapé or TV input sensitivity . lgOmV

All invuts controlled by one 6-positlon functional switch. Power

switch- on Volume Coantrol. QUALITY never

TONE CONTROL: Separate Bass and Treble Controls glving 20dv before at GNS
boost 1o 18db cut for both controls. . [ ]
R.LA.A. Equalisation for (.P, and E.M.I. Equallsation for this PRICE

Classie adio

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145
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GIRCUIT FOR SMALL OSCILLOSCOPE

Y RJ
NON- 64U6 90 3'"? 025
SHORTING FOCUS
SWITCH = .02 ] 05 4
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Y AMP S 26 s LI ; 2‘}9."
==
= ) 7 v
2 y + 5000
4 INTENSITY
VTt Er e PHASE
NON- | CONTROL
SHORTING
SWITCH x
. £
HORZ, AMP. SWITCH

, EXT. SWEEP DIRECT
. EXT. SWEEP x10

1

2

3. EXT. SWEEP x1

4. SINUSOIDAL SWEEP
5. LINEAR SWEEP

* MAGNETIC SHIFT (TWO SMALL MAGNETS ABOVE & TO THE SIDE OF TUBE SO THAT DISTANCE CAN BE VARIED)

We haven't actually built this instrument but readers should find it a good starting point for experiment.

For those who have a stock of disposals parts including a small cathode ray tube, here is the
circuit for a small oscilloscope which would be suitable for testing audio amplifiers. The cir-

cuit has been designed on paper and

may require some minor modifications in order to en-

sure satisfactory operation. This will not be beyond constructors who have some experience

HE cathode ray tube suggested is the
902 which has one each of the de-
flector plates tied to the accelerator
anode internally, The disposals type
VCR139A could also be used provided
the deflector plates are similarly connect:
ed externally.

Two potentiometers and a number of
resistors are eliminated by using mag-
netic shift rather than the usual system.
In fact, provided the tube is reasonably
well lined up the shift controls may not
even be needed.

I'he vertical amplifier using a 6AU6
has a high value plate load. According
o calculation the beam will be deflected
tin with only 100 mV rms applied to the
input terminal, However, the response
will be level only up to about 10 Kc/s
because of the stray capacities between
the live side of the circuit and ground.
This is good enough for many service
jobs. High level signals can be handled
by « X10 switch while very high level
signals can be fed directly into the de-
flector plates. This direct terminal
would also be useful

L e

This alternative amplifier will give
improved performance at the ex-
pen:te of an extra valve.

Page Sixty

with receivers and amplifiers.

checks in the case of amateur transmit-
ters.

The 6AU6 horizontal (X) amplifier
does not have as much gain as the verti-
cal and requires, according to calcula-
tion, 500 mV for full deflection. Again
the X10 and direct connection facilities
are available. Type 6SH7 could be used
in place of either of the 6AU6’s.

Any one of several gas triodes could
be used for the time base oscillator
which produces a linear sweep over the
frequency range from 25 c/s to 5 Kc/s.

A sinusoidal sweep is also available and
this is very useful for comparing the
frequency of incoming signals with that
of the power mains. The included phase
control helps to make this easy.

For those who would like a better
quality instrument an alternative ampli-
fier circuit is suggested using a 6AU6
and one half of a 12AU7 ¢r alternatively
a 6SN7-GT. By suitably choosing com-
ponent values either the frequency re-
sponse of the amplifier can be extended
or the undistorted deflectior increased

for modulation ,

124U7
Gir7
CRT.
)
Radio, Television & Hobbies, October, 1957




 Heres your

‘answer,

Tom/

Tom's initial query‘and those following may seem to be a little naive. However, they are ever-
green puzzles for those starting out in radio and the answers we have given should assist them
to a better understanding of this fascinating h obby. After all that is the idea of this page.

Recently I built the Three-Band-
Three receiver described in the May
1957 issue and now wish to attach
a magic eye to it. Can you tell me
how to do this.

You seem to have overlooked the pur-
pose of a magic eye. Tom. In a mulu-
stage set, where the stages are under
the influence of A.V.C. action, it is
difficulr to ussess the proper tuning posi-
son refative 1o the loudness of the signal.
As the signal strength  increases the
AV.C. voltage increases and reduces the
gain of the stages which it controls, thus
tending to keep the output constant.

A magic eye Is connected so that the
A.V.C. voltage adds to or subiracts from
the existing bias on its grid, the pattern
on its fluorescent screen tending to close
or open accordingly, thus giving an in-
dication of maximum signal strength.

ACCURATE TUNING

By watching the magic eye, the person
using the set can lune 1t quite accurately,
In a simple set, such as the one (o which
you vefer, even if vou were successful
in connecting one up, a magic eye would
be supertluous since it would indicate the
obvious.  With no A.V.C. present, the
variation in sound output would he just
as obvious as the variations in shadow
angle in the magic eve.

* * *
Is it possible to build a TV set
using transistors?

As a laboratory project, a I'V set
using transistors has been built.  How-
ever, as a constructional project for the
man-in-the~street or a production run for
a factory. the proposition is out of the
question gt the  present. Transistors
which will operate at around 200 M/c¢
are wvery rare and, assuming that this
problem could be overcome. the overall
cost would still be prohibitive.

Portable transistorised TV transmitters
have been built, and it is only a ques-
tion of time before receivers using simi-
lar principles become a proposition.

* * *

I have noticed that LF. and andio
transformers have the same mark-
ings. Can I use one in place of the
other?

The answer is definitely not, despite

the similar markings. There is a sub-
stantial difference in their construction

and one will not work in place of the
other.

The windings of an audio transformer
are wound with many turns of fine wire
over an iron core and giving an induc-
tance of many henries. - At audio fre-
quencies this constitutes- an adequate

load for the preceding amplifier valve,

An LF. transformer, on the other
hand, has very much smaller windings
which are deliberately tuned by means
of small capacitors to resonate at a cer-
tain frequency, the most common one
in use at present being 455 Ke.

A properly adjusted I transformer
will work at this frequency and no other.
It used m an audio amplifier the loud
presented by this transformer would only
be a few ohms and the valve could not
amplity. )

The markings are identical only be-
cause both are interstage transtormers

and involve connection to simiar valve -

electrodes.
* * *

Some time ago you discussed a
muting circnit on these pages, Is
a noise limiter a similar type of
circuit?

Nothing could be {urther from the
truth, Tom, for, while the muting @rcuit
s used to silencg the receiver except
when tuned 1o an incoming signal, the
noise limiter is used to attenuate bursis
of noise without interfering any more
than necessacy with the signal.

A circuit we have often used in the
past is repraduced and, refering 10 this
the action is as follows: Oné half of the
6H6 is used for detection in the normal
manner, the diode load being made up
of two .25 meg resistors in series, the
audio heing taken from their junction.

The second half of the diode is con-
nected In opposition te the first with re-
gards to polurity. On  swiiching this
second hall into circuil, the signal reach-
ed the audio stages through s clectron
stream,

CATHODE NEGATIVE

When thus connected the second diode
will only pass signals as long as ils
cathode 15 maintained at a potential
more negative than its plate, Assuming
the full voltage that is developed across
the diode load to be 20 volts, then the
DC voltage from the split load will be
10 and the standing .bias 4pplied to the
diode cathode will be 10.

The purpose of the two 1 meg resistors
and the .01 capacitor is merely 10 act as
an audio filter 1o ensure that no signals
reach the limiter cathade while uliow-
ing the DC to be used as required. |

From the foregoing it is obvious that
any signal or muoise peaks in excess of
10 volts will not pass through the limties
diode. Since noise peaks may quite easily
reach value in excess of this, they are
not passed on to the audio system.

Modulation of approximately 100 per

cent may be bandled and slight distor-
tion of ,modulation peaks may be ex-
perienced. but not sufficient to spoil in-
telligibility. 't

The obvious advantage of the system
is that since the limiter standing bias is
obtained from the detector diode load,
the limiling action will be approximately
the same irrespeciive of the signal
strength,

* * *
What is neutrodyne, antodyne and

a heterodyne?

The word “peutrodyne” describes a
general type of circuit and belongs 1o a
very early era. It refers to the neutral-
isation adopted to overcome the feed-
back caused by the internal capacitance
of triode valves in RF amplifier circuits.
An external capacitor is connected to
feed some out-of-phase cnergy from the
plate 1o the grid so as to neutralise the

energy  fed buack  through the valve
capacitance.
NEUTRODYNES

Receivers using neutralisation in the
RE stages were referred 1o as neutro-
dynes.  Nowadays, pentodes overcome
the 1rouble because they have very litle
plate-to-grid capacitance and neutralisa-
ton 1§ uNNECessary.

Autodyne is the name given to a
special type of frequency changer used
in superhet receivers, It was popular
in the early thirties but was later re-
placed hy  pentagrid and other con-
verters, with circuitry specially designed
for them.

The awodyne frequency converter
used an ordinary RF pentode as the fre-
quency changer.  Thip valve combined
the functions of oscillator and mixer ang
did the job quite well on 1the broadcast
band. Its disadvantages were the difti-
culty of applying gain conurol and its
limitations on the short waves.

A heterodyne. on the other hand.
not a set or a circuit but something
which occurs when two frequencies beal
together and produce other frequencies.
The other frequencies are often referred
10 as heterodyne {reauencies.

As you are more familiar with small
sers. we will cite an example which vou
should have no difficuliy. in appreciating,
fn a one-valve regenerative set, such as
the one you may have, you may tune in
a station on 1,000 K¢ while the detecion
is lelt osciltuting.

As vou tune over the station, the fre-
quency produced by the oscillating de-
tector passes over that of the statior
and produces an audible beat note ot
heterodyne whistle. which vou hear in
the phones.

Radio, Televisicn & Haobbies, Oc.i'ober‘ 1967
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ELECTRONIC

R Trancformers

EQUIPMENT ‘
FEATURING:—POWER! . .. HI-FI OUTPUT! . . . ULTRA LINEAR!

"D.C. MA SEC'N'D'RY - VOLTS
200—CT—300
325 CT—395
385—CT—385
28o—C1_38
300—CT—300 *© |5v—24; 2 x 6.3v—24.
325 CT—325 ~ERAER
850—CT— 350
385—CT— 385

285—CT—285
325—CT—325
350—CT—350
2 . i 350—CT—350
Ty e 385—CT—385
200—230—240 285—CT—285
Sy S 325—CT—325
1 B R, 850—CT—350
385—CT—350
350—CT—385
400—CT—400
450—CT—450

565, 500 425 A side
1000, 850, 750, 600,
500 A side —_— =

PRIMARY VOLTS
200—23 0—2:1_0

" " "

FILAMENTS

,, i 4 All in this section
" " "

290—25?0-——2-}_!]

SV—3A; 6.3v—24; 6.3v—CT—2A,
! : ditto
g { U Sv—3A; 6.3v—3A; 6.3v—CT—3A.
SV—3A; 6.3v—CT—3A ;. 2.5v—5A

Sv—3A; 6.3v—3A; 6.3v—CT—3A.

All In this section

" "
" " "
" " "

5v—3A: 6.3v—3A; 6.3v—CT—3A.

200220230210

2 X 6.3v—3A; 2 x 2.5v—3A; 5v—
. 3A.

TYPE 931-15: 20 watts

TYPE 916-15: 12 waits
Prim.: 4500 ohms 'P.P

FOR MULLARD HIGH FHRELITY

Sec.: 3.7 or 15 ohms

Resp.: 10-60,000 cps.
Valves: EL37, KTE6
6L6 etec

195 Sc'reen Taps.

TYPE 931-8: 20 watts.
Prim.: as 931-15.

8931-15.
194 Screen Taps

TYPE 921-15: 20 watts.
Prim.: 6600 ohms P.P,
Sec.: 3.7 or 15 ohms.
Resp.: 10-60,000 cps.
Valves: 807, KTE6, ete.
18% Screen Taps.

TYPE 921-B: 20 watts
Prim.: As for 921-15

Prim,: 8500 ohms P.P.
Sec.: 3.7 or 15 ohms,
Resp.: 10-50,000 cps.
Valves: 6BWE, 6VE,
KTé61, etc.
195 Screen Taps.

TYPE 916-8: 12 watts
Prim.: As 916-15.
Sec.: 2 or 8 ohms.
Resp.: As for 916-15.
Valves: As for 916-15,
199 Screen Taps.

TYPE 849: 12 watts,

Prim.: 8000 ohms P.P.
Sec,: 2, 8, 125 and. 15

“5-10" AMPLIFIER

TYPE 2525 — 12 watts

Prim.: 8000 or 6000
ohms CT,

Sec,: 8: 2 or 8 ohms
15: 3.1 or 15 ohms

Response; + — 1 DB
10-100,000 cps.

SPECIAL HI-FIDELITY
-~—, 1db 20-40,000 cps
OUTPUT TYPE
TYPE 870 — 6 watts,
Prim.: 10,000 ochms P.P.

Sec,: 2 or B ohms,
(for “Rola” 120X)

TYPE 871 — 12 watts
Prim.: 10,000 ochms P.P.

+—, db 30-15,000 cps
OUTPUT TYPE

TYPE 763 — 15 watts.

Prim.: 5000, 300 ohms
PP

See.t 15 125 8 37
and 2 ohms.

TYPE 920 — 15 wafts

Prrian;;: 5000, 3000 ohms

Sec.: 500, 250, 166, 125
and. 100 ohms.

TYPE 897 — 15 watts

Prim.: 10,000, 2000
ohms P.P.

Sec.: 500, 250, 166; 125
and 100 ohms,

TYPE 896 — 15 watts

Sec.: 2 or § ohms.

TYPE 872 — 12 watts
I'rim.: 10,000 ohms P.P.
Sec.: 3.7 or 15 ohms.

ohms,

Resp.: 10-50,000 cps.
Valves: 6V6, 6BWSE,
KT61, ELB4, ete,
195 Screen Taps.

Sec.: 2 or 8§ ohms

Resp.: As 921-15,

Valves: As for 921-15
18% Screen Taps.

Prim,: 10,000, 000
chms P.P.

Rec.: 13, 12.5, & 3.7
and 2 ohms.

TYPE OT932. 10,000 OHMS. P.P. to 2, 3.7, 8, 12.5 and 15 OHMS. ‘

Power rating: 7 watts. A medium fidelity transformer designed for use in the “R. TV & H.” “"Low
Cost Crystal Amplifier” (Feb., 1957, issue), and subsequent circuits using 6BM8 valves in push-pull.
For circuit details see “R. TV & H..” July, 1957 issue for “D.W. STANDARD RADIOGRAM,

and May, 1957 issue for “A New Standard Radiogram.” Mounted in reversible die-cast case, with
Colour-coded loose leads. Case dimensions: 24 x 2 3-8 x 3% H.

OUR DISTRIBUTORS WILL BE PLEASED TO SUPPLY A COPY OF
A. & R.'s ILLUSTRATED REFERENCE PAMPHLET. WRITE, CALL OR
‘PHONE FOR YOUR COPY!

A. & R. ELECTRONIC EQUIPMENT CO. PTY. LTD.

378 St KILDA ROAD, MELBOURNE, VIC '

DISTRIBUTORS:

ic a: Homecrafts P/L., J. H, Magrath and Co., P/L. Radio Parts P/L.
?Vart%ﬂrmn Franki, Motor Spares Ltd. Sth. Aust,: Gerard and Goodman Ltd.,
196 Rundle St., Adelaide. Qld.: A, E. Harrold, 123 Charlotte St., Brishane;
Messrs. Chandlers P/L., Cnr. Albert and Charlotte Sts., 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. Cunningham P/L, Meadowbank:
United Radio Distributors P/L., 175 Phillip St., Sydney; Homecrafts P/L..
100 Clarence 8t., Sydney. :
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Let us assume that at a partcular
instant the detector is oscillating at 1,001
K¢, and it beats - with the 1,000 K¢ signal
of the station. The result will be beat
note ‘or heterodyne of 1 Ke.

Heterodynes need not necessarily be
in the audible range but are always pro-
duced when two or more frequencies are
fed simultaneouslv into a non-linear de
vice such as the detector in a receiver.

In a superhet receiver for example.
an oscillator  generutes a local - signal
which beals or mixes with the incoming
siznal in the mixer or converter to pro-
duce  the heterodyne effect which s
necessary for the operation of a superhet.

* * *

What is- flux density and what are
Maxwells?

A Maxwell is a unit of magnetic force
in just the same way as the volt is a
unit of electrical pressure, the amp is
the unit of current flow and so on. Max-
wells are not as familiar, because they
are much less encountered in an intim-
ale way.

Volis and amps can be measuved by
the use of a meter and we may directly
observe Lheir effect in a circait. Bul -‘Mux-
wells have no wngible form for they re-
main essentially  the concern of Lhose
interested in the design of magnets and
magnetic clrcuits,

To give the Maxwell its full definition
however, it is the unit of magnetic Hux
and is equal to one line of force.

The explanation of flux density may
now be easily understood. When lines
of magnetic force pass through the pole
pieces of a mugnet the number of lines
or the strength of the magnetic ficld is
referred to us the fux density.  The
meastre of flux density is the gauss and
is egual to one line of force between
pole faces one centimetre square in area.

Speaker specifications olten include the
flux density and. generally speaking. the
greater the flux and+the greater the
total number ol fines of force. the better
will be the magnet and the speaker per-
formance.

* *

{ have seen rcference made fo
overloading when discussing audio
amplifier.  What is overlond and
what are its effects?

The overload you mention, Tom, refers
to any amplifier valve and particularly
to the output valve. Tuking the case of
the output valve, a certain set of oper-
ating conditions is chosen to give a cer- -
tain output to drive the speaker. In the
case of a 6V6 this might be 4.5 watts.
or it may be a lot less with other types
of valves.

GRID SIGNAL

To make the output valve deliver the
chosen power it has to be excited by a
certain value of grid driving voltage
which may be anything from ! to 350
volts depending on the type of outpur
valve and operating conditions chosen.

Whether the unit containing the out-
put vaive is an audio amplifier or the
atdio section of a receiver, it will pro-
bably have several stages of amplifica-
tion, and will be capable of driving the
output valve from a certain input sig:
nal, This may be a few millionths of a
volt in the case of a signal coliected by
‘the aerial to a few hundredths of a volt

in the case of a gramophone pickup or
microphone.

But focal stations are capable of feed-
ing a very healthy signal to the aerial
which, when amplified, will many times
exceed that necessary to drive the out-
put valve to full outpur. Likewise the
signal output of pickups and micro-
phones varies and the result and drive
voltage may . be far in oxcess of the
requirements.

If vou turn the gain up under these
conditions, the full available signal vol-
tage will be fed (o the outpul valve and
the result will be overload of the last
stage. Regular waveforms in the signal
are fattened off because the valve's plate
current can’t vary over wide enough
timits (o foliow them.

At first, the sound becomes rough and
raspy but., as the overload is increased,
it becomes downright unpleasant. In ex-
tréme cases of overload the output may
become so distorted as to be completely
unintelligible.

OVERLOAD DISTORTION

Boiling this down, Tom, it foll.ws
that i an ouiput valve can deliver a
watt of power under certain conditions.
no amount of overdrive will  produce
more useful power. It will- only cause
distortion.  1f you require more power,
vYou must simply choose a new sei of
operating conditions or a different type
of valve.

Overloading is by no means confined
to the output valve although this is the
point “ for overload to show up first.
Given suflicient input signal vou can
overload one of the earlicr stages as
well, or, if -the speaker is too small for
the job.. vou can overload that. 1oo. .

The result in all
namely distorfion,

cases is the wame.

The degree of overload in an electricai

circuit which one might tolerate is not-

likely to cause trouble. Overloading the
speaker, however, will ultimately ruin it.
because of the mechanical stresses of the
cone. the suspension and the voice coil.

* * *

I have been advised that ! can
connect 4 pair of headphones across
the voice coll of a loudspeaker and
get satisfactory sound in thé phones.
‘This seems a horrible mismatch,
even for low impedance types. Will
it work and, it so, why.

A. Yes Tom, it works, and works well.
1t is wue that the phones do not match
the output impedance but, assuming the
speaker is also in circuit, the output
vatve will be correctly loaded, so there
is no woiry on that score. If the speaker
is not required a resistor of the same
value as the voice coil impedance may
be substituted.

As far as the phones themseives are
concerned the mismaich  will merely
mean that the power delivered to them
is reduced ~ in this case by a consider-
able amount. However, far from being a
drawback it proves an advantage. the
level being almost exactly right for com-
fortable listening.

If the power delivered fto the phones
was appreciably greater we would be
worried by hum and other set noises
which ~cannot be controlled by .the
volume control, resulting in very uncom-
fortable listening.

METAL UTILITY
CABINETS

TV

R. and H. type TV chassis with two
brackets cadmium plated, £2,13/-,
weight 3 Hb.

R. and H. type E.H.I. unit box and
nmietal purts (6 fit above chassis cad-
mium plated £1/1/6, weight 11b 1007
Both above units £3/12/6.

R and H. type TV tuner chassis brass
punched ready for assembly, 19/6.

Mullard type prezimpliﬁer cases A
B, £1/6/-, weight -1lb 100z

R. and H. type Playmaster universal
tvpe, £1/6/-, weighr 21h.

Al The above plus 25 per cens Sales
Tuax.

NEW INSTRUMENT
CASES

Finished in Grey or Gold Hammer
colour with removable lid or back
or both.” Welded coruers. Lid turn-
over or straight.

MCS5A. R, and H. type with louvres at
each end. 9 x 61 x 5% deep. 18/9.
MCE2A. R. and H. type with louvres
at each end. .13 v ®.x 6% deep.
£1/12/3.

MC87A with louvres at each end. 15
< 10 x 8 deep, £2/2/-,
!

Oscilloscope  R. and H. type with
chassis and all metal work, Internal
fittings in grey colour. £1%5/19/6.

Oscilloscope, R. and H. type front
panel engraved. 19/6 each.

Oscilloscope. R. and H. type with ali

chassis blank, £8/10/-,
Oscilloscope.  Standard ~ type  black
chassis, £8/10/-,

All the above plus 12} per - cent

Sales Tax,

R. H. Oxford & Son

- PTY. LTD.
97 Marriott St., Redfern,

MX 3764
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Side controls are
height, width, shift
and focus. All others
are in front of
chassis.

More About The
9-inch TV Receiver

This month we spend a good deal of srace discussing the IF strip of our 5-inch TV receiver.

This strip has proved momst successfu

A picture of our B-inch TY set which

has already excited great interest
among our readers. MNormally the
5BPI is shielded,

T e e e

curve, but, in practice, there is very
little to choose between the results ob-
tained from either. Both are well with-
in the optimum required for a good pic-
ture,

But because there are fewer circuits to
twiddle, alignment should actually be
easier and less liable 1o ambiguities with
the home-made version.

Unity coupling berween the coils, too,
makes them easier to wind. as there are
fewer critical spacings to be considered
between the windings.

Although the exact placing of the traps
might be subject to some modification if
you are very particular, we have not
found it necessary to change their posi-
tions in any of the strips made to date,
although in one or (wo cases a fraction-
ally ‘better curve would have been
achieved,

EXTRA SOUND STAGE

The sound seciion of the sirip has one
extra stage as compared with the Mk, 1
commercial version, The Mk. 2 was
modified to include a similar stage,

There is little objection to using the
new strip in any TV set, on the grounds
that the valves are old types,

The 6ACTs were originally desioned
for video amplifier work, and have an
extremely high Gm, At frequencies down
to 30 Mc they are probably just as good
as the miniature types from a physical
point of view, despite their larger
sockets.

, providing a comparatively simple solution to what

initially appeared fo be an extremely difficult job. Comprehensive alignment instructions are

A COMPLETE general description of

the set appeared in last month's is-
sue, together with more detailed treat-
ment of the various sections, with the ex-
ception of the IF strip.

This is virtually the heart of the re-
ceiver, and we are therefore devoting
most of this month’s instalment to it.

Further experience with the strip has
demonstrated its possibilities for use with
any type of TV set. We have now
worked over three versions made by var-
ious people, and, although each showed
small differences which can only be ex-
pected, they all produced good results
without the need to modify any of the
coils once they were wound.

A PRACTICAL DESIGN

All ended up with response curves
which would not have disgraced a first-
class commercial set.

It seems from this, therefore, that the
task of producing such a strip is not be-
yond the capabilities of any reader well
enough informed about the radio to
tackle the ser in the first place.

For, in fact, it requires little more ef-
fort than careful winding of wire on pre-
pared formers, according to the informa-
tion given here, and intelligent wiring
into its chassis.

» It wouldn’t be too much to say that

also given in this article.

a nimble-fingered lad of 12 years could
produce a perfectly usable set of coils,

Although originally designed for this
5-inch set, it is equally suitable for larger
jobs, such as the 17-inch receiver we
have been describing during the past few
months.

Because we deliberately built it on the
same sized chassis, it will fit without any
difficulty, and the connections 1o it are
much the same as those for the commer-
cially wired strip we used in the first
place.

There is very little difference, either in
gain ar response, between the two,

The fact that the home-built strip
has one stage less in the video section
is made up for by the use of the 6ACT
valves, which have a higher gain' than
hhe miniature types generally used to-

ay.

The fact that there are fewer circuits
to tune might on paper indicate greater
difficulty in getting a copybook response

'6:, JO/IM
Moyle

And there are still many thousands
of valves on the disposals shelyes, so
many that the supply position isn't likely
o worry anybody. Nor is the price,
which is less than 4/ per valve ar most
disposal stores,

In the sound channel, you will notice
that ‘our photograph shows 6S17s in
the sockets in place of 6AV7s.

In fact, there are “several types of
valves which will work here equally well,
including the 6SH7, perhaps the best of
all. To be strictly accurate, some minor
changes to circuit values should be made,
but for all intents and purposes, it is
satisfactory to use’ any of these types
without change to the circuit, the only
noticeable difference being in overall
2ain.

No socket changes are necessary far
valves such as the 6AC7. 6SH7 and
6517, ]

Although we have not used EFS50s
in place of the 6AV7s, there seems no
reason why they should nat work well,
with slightly lower gain.

MODIFICATIONS

The coi] data as published here for
the coils is not quite the same as that
originally given in our issue of Decem-
ber, 1956.

Page Sixby-four

Radia, Televisien & Hobbiet October, (957




(A5)INPUT LODSELY COUPLED TO MIXER.
TUNER COUPLING COIL 34.5Mo

SOUND IF STRIP

TRAP
37.5Me
St
4172
: % 1

SEE TEXT
VIDEO IF STRIP

56K
T0
10K AUDIO AMP.

33001

IE_STRIP_FOR 5"
TELEVISION RECEIVER

TRAP
SEt 5 b

C¥425 (BTH)
SOUND
T5

?

(=]
i fwtal

- e
{ 4

33ud 4700 'H

/ . .
The circuit of the IF sttip is really a section taken from the complete circuit published last month. |t carries suggested spot
frequencies for alignment, and indicates the points at which we fed the wobbulator to obtain the curves shown on page 9.

The differences concern the gauges of
wire, small changes in the number of
turns, and an odd capacitor value.

It is surprising how much trouble some
readers have had in obraining small
quantities of winding wire. Because of
this, we thought it a good plan to use
as few gauges as possible, and to specify
those which are most likely to be avail-
able, We have used enamelled wire

throughout because it is probably the

easiest to get,

The exact gauge of wire is not parti-
cularly critical, so that one size larger or

smaller than those specified could be
~ used at a pinch. But changing the gauge
will alter the inductance of the windings,
and it is therefore, best 1o keep to our
specification, although the adjusting
slugs will probably take up any tuning
discrepancy. This, however, is not the
entire story,

FORMER SIZES

Similarly, the coil data is given. for
7mm formers, whereas you might have
formers 8mm in diameler. As this is
a change of about 10 per cent, we sug-
gest that with the larger formers you de-
crease the number of turns by about this
amount, arriving at a figure accurate to
the nearest turn.

If you have already built up a set of
coils using the original winding data, do
not bother to change them over. They
ate so alike in results that it wouldn’t be
worthwhile. ot

The. coil formers normally available
to home builders will be plastic. tvpes.

all of which are subject to malformation
in some degree if subjected to enough
pressure and heat.

When winding your coilsy therefore.
do not use any more force than neces-
sary, and do not wind the wire under

. .ara tension than is needed to ensure

that the windings lie neatly in place.

This is best accomplished by rotating
the former between the thumb and fore-
finger, feeding the wire into place as
this is done.

Chassis 10 3/8in. x 4in, x in.

7 miniature coil formers with cores
and cans. Winding wire to suit coils.
See coil data.
6ACT valves.
tHE valve.

Octal sockets.
germanium diede.

CY245 &c.

-— —

GEX35, QA72,

CAPACITORS
8 or |10 mfd electrolytic.
.0l metallised paper.
0l ceramic.
0047 ceramic.
470 pf ceramic.
330 pf ceramic or mica.
82 pf ceramic,
47 pf ceramic.
22 pf ceramic.
10 pf ceramic.
4.8 pf ceramic.

25Y.

— R — g — R — O W — —

PARTS LIST IF STRIP

If the wire is too tight there is a dis-

_tinct possibility that the former will be

distorted when it gets warm, as undoubt-
edly ‘it will.

If this happens, the cores may jam,
making adjustment impossible, and the
alignment of the circoits can easily be
upset. "V E

This is particularly the case with the
discriminator transformer, which, if not
precisely balanced, will cause distortion
in the sound. In fact, some manufac-

RESISTORS

AM AW
56K Lw.
47K IW.
47K $W.

10K I'W.

10K 1w,
7500 ohm LW.
4700 ohm +W.
1000 ohm £W.

180 ohm 1iW.

150 ohm §W. -

100 ohm +W.
39 ohm #W.
15 uH choke.
330 uH choke.
2 tag terminal strips.
3 tag terminal strip.
4 tag terminal strip.
| B tag terminal strip,
Nuts and bolts, solder lugs, hook-up

wire.

R — R R — R — = B — — N —

Radic, Television & Hobhkies October
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Behind \
THIS SYMBOL...

LIES A WEALTH OF EXPERIENCE

IN THE MANUFACTURE OF
UNIFORMLY RELIABLE TRANSFORMERS &
ALLIED TECHNICAL COMPONENTS, ETC.

Whatevar you build you need a toundation I'ne pasic designs gnd neces-
sary research tor TRIMAX quality products come from our tully equipped
Laboratory with its complete technical library Our . products include
POWER TRANSFORMERS air-cooled to 10 KVA, POWER AND AUDIO
CHOKES, AUDIO TRANSFORMERS ot all types, CURRENT TRANSFORM-
ERS, AUDIO AND POWER AMPLIFIERS, special high~quality TEST EQUIP-
MENT, cméstom-built SHEET METAL and many other products in these and
allied felds. :

OUR RANGE COVERS ALL TYPES AND ENSURES THAT THE
RIGHT TRANSFORMER IS AVAILABLE FOR THE RIGHT JOB!

TRIMAX TRANSFORMERS PTY.LTD.

CNR. WILLlAM RD. &CHARLES ST., | i?;eu,;;?:;;e;eiglal details o) peyw
NORTH COBURG, VIC. ‘PHONE: FL1203

trans
and address w'lts':lng tyDes  Register yo o DIers

us now! T vour name

R.CS. NEW SQUARE CANS FOR 5 & 17" R. & H. TV

PART No. 554

(OMB. VIDEO .. IF
& SOUNDSTRIP

Caombfnaton

DETA“"S Video—IF Souud

Sirlp consists of S video IF’s,

2 sound TF’s and 1 ratlo detector
o T ined

L] cad-
nstum chassis, all holes ﬂe\l«l
Circuit and details supplied. IF
Sel af currect lreyuencies,

£5/15/- plus tax

PART No. 556

B Strip consists of 4 video IFs,

PART No. 555

(OMB. VIDEO .. IF
& SOUNDSTRIP

Round Can — no internal con-
densers.

DETAILS C o m bination

Video—I¥  Souml

2 sovud JK’s and 1 ratio detector

d on comi i cad-
mlum chassis. Holes pwuched for
6AC7 valves,

£5/5/- plus tax

COMB. VIDEO . . IF
& SOUNDSTRIP

Squarp Can — mica mndenl.iers
Internal,

DETA"_S C o m bination

Video—IF. Sound
Sirip _consisiz of 3 video 5. 2
sound- IF's qnd 1 ratio  detector
fed on  combinaf cad-
miwm chassis, Holex poocied for
GACT valves,
Wound to R. and H.
Spectlicntions.

£5/10/- plus tax

PART No. 553

| Cadmiom  Bracket. ali  hotles
punched.

I -Viden Coupling Transformer.
bo2.-Bank by MPosilon  Switehs
) with 6 Coils mounted,

1

Concenteic Fiwe Twner Conirol
Circuit,

£3/13/4 plus tax

Filter Chokes & Transformers

Part No. 77 3H 30ma
Part No. 76 15H 60ma
Part No. 78 1H 300ma

Part No. 80 2.5v 1.75 amp SKv. insula.
Part No. 61 4.0v 1.0 amp 5Kv. insula
Part No. 62 6.3v .6 amp 5Kv lasula.

Part No. 63 Frame Oufput Trans. 6BM 8.

(Trade prices subject to sales fax.)

Yictorian Factory Representatives:—

IF’S, Etc. VIDEO ond Rf CHOKES
. Pare No. - - Price  Part No, Price
Price 20/- 20 Sound- @ .. .. .. .. .. tl/a 408 Aer. RF Choke, C.T.
Price 14/' 201 Ratio Detector .. .. .. .. 19/4 2oH .. .. N 3/4
Price 20/- 202, 203, 204 Video WFs .. .. 11/3 :l:z 2|:H"lil‘n;lnem Chike .. .. 3/4
Price 26/8 220 3.000V H.F. Osc. Coil .. 26/8 SuH Video Choke .. .. ¥/4
AR 504 4 Pin Coil Assembly .. .. 4/8 41 47wl Video Choke .. .. 3/4
Price 26/8 505 5 pin Coil Assembly | | "4/8 412 150uH Video Choke .. .. /4
Price 26/8 S34 Coil Dope -und Core 413 3I0uH- Video Choke oo Va

B . Sealing lacauer .. 3/- per bol, 414 TV Noise Filter .. .. .. Ya
Price 33/4 209 Cathunte Sound Trap .. .. &/- 415 3uH Damper Diode Chioke A\{J

(Trade price Is subject (o sules axv)

NOISE SUPP RESSION

DISTRIBUTORS CORPORATION(™: A

403 Bourke Street, Melbourne. MU3908

R.C.S. RADIO PTY. LTD.
651 Forest Rd., Bexley, N.S.W.
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26 Yaump Line Fliter with condensers 33/.
22 Samp Line Filter with condensers 90/
24 2amp Llue Filler 56/-
27 Zump -Line Filter with condensers 65/

-Abeve prices are Retall Prices and ioclustve of Sales Tax.

LW3491.5385 FOR UNIT WIRING AND TESTING SERVICE Phuge 3Y1744.
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UNDERCHASSIS VIEW OF IF RIP FOR 5-INCH SET

This picture shows the actual strip as we built it. The electrolytic capacitors at the left belong to power supply filtering

and not to the sirip as such.
tension.

turers even prefer to use good quality
cardboard formers here in preference to
plastic, to guard against discriminator
drift.

When fitting the formers into their
cans, once again care should be used.
The tops of the formers generally fit
into recesses pressed into the can, after
which small iabs are bent up from the
bottom edge of the can on opposite sides
to press against the bottom of the base
and keep the former from dropping
down.

FIT GENTLY

Be very sure that there is no undue
pressure on ‘the former when finally in
place, otherwise it may well bend siightly
in the centre and be subject to other dis-
tortion, We had a bad case of this
with a former the top of which had been
forced out of its recess due to some care-
less handling of an alignment tool.

For the first period of alignment it
is permissible not to lock the formers

Video output is at upper left—audio output from lower right:

in the can with the tags in case you need
to remove the cans and adjust the trap
spacing. But for the finished job, take
time to do it properly.

The windings are kept in place with
coil dope. When commencing each wind-
ing it is often a good idea to dope the
wire after a couple of turns and wait
for jt to dry, so that you can exert reas-
onable tension on the wire without un-
ravelling the coil. The same technique
can be used at the end to prevent the
winding springing apart.

The ends should be cleaned and thread-
ed through the solder lugs moulded in
the base and soldered in place with the
least possible amount of heat. Allow
the solder lugs to cool before moving,
for they will almost certainly have melt-
ed the plastic material,, Keep the coil
leads well apart and where capacitors
are enclosed in the can, keep them spaced
away from the windings as much as pos-
sible. Mica or disc ceramics are best to
use,

The white lead along the top edge is for connection—the other white lead connects to high
Compare this picture with the diagram below

That’s about all we can say about mak-
ing the coils. The diagrams will give
you clear instructions about the exact
positioning of the windings and their con-
nections.

It is quite important to mount the
valve sockets and coil cans on the strip
so that the shortest possible leads are
used to connect them togetber. To illus-
trate this point we have shown a dia-
gram and photograph of the underside
of the strip, and from thete you should
be able to follow out the best arrange-
ment of components, The diagram will
also show you how we mounted resistors
and bypass capacitors in a convenient
manner for wiring and the grouping of
earth points.

See that the earth points associated
with each stage are grouped together to
the same solder point, or at least separa-
ted by only a small length of chassis.
In no circamstances should the by-
pass for one circuit be earthed to a sol-

@sx Lg_]

330t

This diagram shows placement of important parts and orienfation of valve sockets and coils. Some components are indicated but

connecting wires are not shown Chassis measures 10 3/8in. x 4in. Coil and valve socket centres are |lin. apart, grouped in two

parallel rows each Iiin in from outer edge. The centre of input coil Tl is 1 1/8in, from the end of the chassis, The shield
plate dividing the video and audic sections originally used was not found essential. All resistors are carbon.
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AFTS

‘. ”3/”555
R B \ |

100\CLARENCE ST.,

CYSTAL SET BUILDERS

Single Gang Condensers .. 1 guinea
Q-Plus Headphones .. .. .. £2/1/-
Spring Terminals .. .. .. 1/2 ea.
Germanium Diodes

QA70—0A73 ;. .. .. 6/1 ea.

OA81I—O0ABS .. ,. 7/1 ea.
Jabel Crystal Coil .. .. .. 8/6 ea.
Aerial Wire (J()(m) 14/9 ea.

Insulators .. 1/ ea.
Boys Book of (‘rysml Sus 5/- ea.

RECORD PLAYING

Collaro 3/554 Record Players,
3-speed studio, “O” Cartridge,-
4£12/15/6

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

B.S.R. HF8 Player .. .. .. £13/5/-

BS.R. UAS Rccord Changers, 4
spoed .. .. .. ., L. .. R20/10/-

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

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

Dual 1005 Auto Changer

INVERTERS

Van Ruyien 12TR 12 volt DC,

240v. AC 100 watt Unfliltered.

. £21/8/-

Van Ruyten 32353FF 32v DC,

240v AC 100 watt fully filtered,
£31/17/6

CRYSTAL SETS

£37/9/6

Q Plus Crystal Set complete  with
Headphones and Aerial.. £4/19/6
O Pius Crystal Setonly .. £2/13/6

ROLA LOUDSPEAKER
PRICE LIST

Model Price
L O -5 I

T L 2 I R |

Y S e e e £2 1
+3C L0 o0 a0 o L. LT
45K o e e e e e .. K28
DSC o i e e v e £
SCX.o vh e vr v W &L

R P 5 J
SEX .. .. £2 35
5-7H .. .. £2 8
570 vy v e e v .. £33
6H .. .. .. .. .. .. £2 8
OM L. e ve e we £2 18
6-9H .. .. .. £2 15
69 . . v e v .. E3Y
S8H .. .. .. ve Wy £2 10
K .. .. .. ., £2 12
M } £3 3 0
EM-PA

12K i ee se ee .. K3 60
|24 R X T B 1
120 .. .. ... £6 0 0
12-¢) be In\c ve oo X610 O
1220 o0 oo oL oy o w I 4000
120 .. £20 15 0

120x Hi-FY L £28 19

ROLA TBANSﬁoBMEnS
AND GHOKES

TRANSFORMERS

Type Price

B .. .. ... ... £114 9
Covvve e e L1109
I £1 5 9
E .. .0 .0 .. . £1 1 0
[ L1 3 3
H .. .. .. £1 2 6
K .. k €1 6 9
L. £ 0 6

CHOKES

Type Price

1460 ., .. .. .. W .. £018 0
1250 .. .. L 015 9
CHI0 .. ... .. 017 0
G000 L, L. L, 019 3

AP_SrSCAS TSSO

SGOPE

"SOLDERING IRONS 6 sec.

Standard .. .. .. .. £2/10/-
tnstroment .. .. .. .. .. £2/10/-
Vibroscope .. .. .. .. £1/15/-
Transformers £2/7/ 1

MANUALS
Radio Servicing No. [ .. .. .. 7/6
Radio Servicing Na. 2 ., .. .. 7/6
Fault Finding .. N 7/6
Television Time Base Cn\.unx . 1/6
Television Circuit Refinements .  7/6
The Oscilloscope Book . 7/6
Magnetic Recording Wure ancl
TaPe o0 vt e e e e e . /6
Cad  Plaed Chassis  and
E.H.T. Supply Covers £3 12 6
Cad Plated ¥ \nlp C hd\
Sis ... 019 6
DUAL kNOBS——
Channel and Fine Tumer,
Volume and  Contrast
Per Sel—
Walnut £1 5 6

Tuners—PHILIPS ... £16 15 4
Q Pius tF Strip MK.1 £23 13 2
Q Plus TF Strip MK.2 £28 0 10
QO Plus Coil  Locking
Compound . . S
Q Plus VIF l\l( NO |

(HASSIS AND CONTROL
BOXES FOR

Playmaster Series, Mullard 5/10. etc.
Fxpanded.  Aluminiim. Gold and
phain.,

£0 7 6
£6 2 6
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der point used for another. Otherwise
you may run -into problems of instabil-
ity.

The earth points in question are those
of the bypass capacitors for grid, screen.
plate and cathode circuits.

It is not strictly necessary to earth the
cathode resistors at this same point, for
they should, if effectively bypassed, be
carrying D.C. only, and quite dead as
far as R.F. is concerned.

The type of capacitors used for by-
passing the strip should be carefully
watched.

Our first strip used ordinary miniature
paper capacitors, and although it worked,
there was evidence of regeneration in the
video section.

Some of the circuits, which are speci-
ally damped with resistors to flatten their
response, showed peaks which prevented
an acceptably flat top on the band-pass
curve,

CERAMICS BEST

Replacing the tubulars, particularly in
the cathode circuits, or paralleling them
with disc ceramics, made a great improve-
ment, and we ended up by using these
disc ceramics throughout.

"Although they would be the preferred
types, the very tiny, self-sealing tubular
types could be used, and often are com-
mercially. But as the difference in price
isn’t great, it might be best to play safe
from- the start.

Paper tubulars would be more accept-
able in the sound strip, if you must use
them.

Although in theory two identical strips
should perform exactly alike, in fact they
rarely do. Differences in component toler-
ances, and particularly in valves, will af-
fect the shape of final video curve, and
once you have lined things up it is a good
idea not to exchange or remove the valves
if you can avoid it.

Similarly, the exact value of the re-
sistors across the IF transformer windings
may vary from one strip to another.

The nominal value is given as 10K,
but we have found it a good thing to use
even lower values than this at times.

The two centre circuits are those most
likely to need the lower values, and we
have specified 7.5K for one of them.

In one strip we found one of these .cir-
cuits providing rather more of a peak
at about 32Mc than we cared for, and
found that we could flatten it out by re-
ducing the associated resistor to 3K.
This, however, is likely to be the lowest
value you should need. The point is that
you should not be worried if some experi-
ment is necessary. The lower resistor
values will lower the gain of the strip,
but in most cases this won’t matter, as
the set is not primarily intended for
fringe areas.

ALIGNMENT PROBLEM

The amount of coupling for the traps
will also affect the gain of the associated
stage. -

If you are lucky enough to have a full
set of test equipment available, there is
nothing more fascinating than to experi-
ment with all these points of adjustment.
for they are all inter-related, and even in
their simplest form they present quite a
complex problem to the design engineer.

Ever since we faced up to the problem
of designing TV sets for home construc-
tion, alignment of the strip has been a bit
of a worry to us

Radio, Television & Hobbies, October, 1957

ALIGNMENT CURVES

:

INPUT &1

3
375 36Tt 315 005
== o=

Input to Al. Tune T4 1o 34 Mc. No
trap circuit.

32~
INPUT A2 /31.5
' 5.5 -
R 2 \3\"'"_5
fnput to A2, Tune T3 to 32 Me.
Set trap to 29 Mc or 303 Mec
approx. See text.
INPuT A3 33
- 360%355
—
31.5
R MSss
Input to A3, Tune to 355 Mc
approx. Set trap to 375 Mc
INPUT A4 325~ 115
35.5 . N
360,

e

o

Input to A4, Tune TI to 32,5 Me
approx. Set trap to 30.656 Mc

INPUT AS (LOUSELY COUPLED TO MIXER)

34.5
365 ml\315
369/ \
30,65

I

Input A5. [Loosely coupled to mixer).
Tune coupling coil to 345 Mc approx

This is an actual photograph of the

final curve obtained on this strip.
It is as near optimum as one could wish.

We looked forward to the time when
we could find out how successful the
home constructor is likely to be. using
simple equipment.

By assuming the role of the beginner.
and facing up to strip alignment from
scratch, just as he would have to do, we
endeavoured to reproduce our wobbula-
tor-produced curves from the strip illus-
trated here

For this purpose, we handed the strip
over to Phil Watson, well experienced in
the art of core-twiddling, as his excellent
article on alignment has shown. The
point is, he did not build the strip, but
was given the task of installing it in the
set and aligning it from the ground up.

We thought it best to let himt tell his
own ‘story about his experiences.

His results, and the frequencies he
found best for spot alignment, checked
very closely with those already observed
for the original strip, and we can there-
fore assume that, although there, will
probably be some variations from one
case to another, the procedure he has
worked out will prove to be a most useful
guide .

Mr. Watson now take. ovel

The alignment of the 1F SITip may be
undertaken in two ways; by means of
a sweep generator and a CRO, or with
the aid of a signal generator or grid-
dip osciliator and output meter.

There is no doubt that the sweep gene-
rator method is to be preferred as being
both more accurate and a good deal
quicker and easier. On the other hand
there are plenty of readers who will
not have this facility available—at least
not immediately—and it is for them
that we have evolved a “spot fraquency”
technique to suit this strip.

OUR EXPERIENCES

How good is it? Well, we won’t pre.
tend that it will produce as good a
curve as will a sweep generator, and
it is fairly obvious that it will take
longer anyway. But we have demon-
strated to ourselves that it can be used
to produce a perfectly acceptable curve;
one that will deliver good pictures and
sound without serious interaction between
the two.

This means that the absence of sweep
generator fucilities should no longer deter
.aders who would like to try their
hand at this set. If, when the set is
working, vou can arrange to give it
a proper check, so much the better

But even here, the fact that some
preliminary work has been done will
be very valuable, since it will probably
not be necessary to do more than
“touch up™ a couple of cores in order
to produce an oplimum curve, The
sweep alignment js further simplified
if it is known to what frequency each
coil has been set. 1f you happen to
be paying for someone else’s time to
do this job. the saving can be well
worthwhile. \

STRiP No. |

We are busing these statements on the
work we have been doing on a couple
of these strips in our own workshop
We started with the prototype strip as
used in the set described last month
Using the sweep generator, we " first
aligned this to what we considered the
best curve possible. (See photograph -

Then, still using the sweep generator
we checked the response of each stage
and endeavoured to analyse the fre.
quency to which each coil was adjusted
Having tabulated this we then deliber-
ately unscrewed all the cores and sfarted
over again, this time armed only with
a signal generator and output meter

[he resultant curve, when displayed
on the CRO, was not perfect, but it did
approximate the required shape. What
was more important was the fact that
it worked—producing good pictures and
good sound.
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For two years NOVATAPE S

- “QN APPROVAL " system has now been in operation and

many “R. TV. and H.” readers have availed themselves of our offer. Not one single
customer returned the goods we sent, which proves their satisfactory performance.
You, tod, may parﬁcipate and become the proud owner of a “NOVATAPE” Deck or Recorder.

WRITE TODAY for further particulars and details of our recorders. We offer to send on approval, without
obligation to buy. A number of models available:

SINGLE-KNOB CONTROL PUSH-BUTTON

/ OR

T S b . AL L .
oo, T vt moain s SONIC-MIDGET™ 5,050
With a: j-HE.AD Recorder direct SIGN OF AN EXTRA LIGHTWEIGHT HI-FI

the i sound’ and_the re- RECORDER, AUSTRALIA HAS BEEN WAITING
: : ki ; .MEDI ArT?LY* i'h FOR. 3%in sec, 5%in Reels (1200ft.) Two Tracks. 14lb
mtﬂiﬂg fl)e, correu*levelg“elc 100 pc: recording “asstired weight, place finder, 12in x %in x 6in.

lmder all cn'ndltlonas Single Ended S-watt'2 (6BQS) or ’
= o Push -pull  10-watt
aku avanlable

“ECHO ETTE" (Two speed, Siinch reels) lig]ii-

weight (191b) in zip carrying bag.

Commercial pre-recorded tapes and tapes from broadeast stations will play perfectly, as all “Novatape” recorders are
fully designed to C.C.LR. standards.

CALL QR WRITE FOR FURTHER DETAILS TO CONVINCE YQURSELF OF ITS FEATURES

“* The, most simple and eflicient * Iustant but resilient “Differential” Y Up to 9000 ¢/s at 3iin/sec and up
aiONE -KNOB tape Control giving - DBrakes.

qultely wo spilling of:iap % Counter. Placefinder. (Bullt-in.) fo 14000 cfs at Tiia/sec. both
pilling of €. ounter. acefinder. ullt-in. . ) .
11( *r Guamnteed Frequency Response, g",i.ng HI-F1 replo.d!ICtIOIl.
* 40, M Fast ﬁ)rward and (Q,.U;l' ,Sq@m ¢/s at 1-7/8in/sec. (15in/sec also available.)
- {
wind! W :j‘]} ol:’ :ll::suig or wow (good qual- % 1l.year written guarantee.
BA'RGAINS LEFT: : ' b b ;
MAGNEGRAPH 74in two track (one left only) A ) GS New plastic tape, 38/6. AEROVOX Plastic Tapes, extra
“FILMAG” 8mm Unit (Demo.) ............ ves.. £65 sensitive, only $1/9 each.
00 3 HEAD DECK .. .. vhoek ee eee. £33 .

ULTRALINEAR 0/P TRANSFORMERS
oS, ETURY TUIL 28, YAUTE, [l TERMS ON LOW DEPOSIT

UP to 12 WATT (2 impedances), £4/17/6,
UP © 20 WAT1 (2 impedances), £6/3/-,

Other iyves on avwpliculioa. . For turther detalls contact yowr dealer or
O/P  Transtormers for Playmaster 1 1o 11 B

Mullard ;f‘;k(;“r::d 20-watt | | “NOVA"

Amplifier Transformers Kit 311 SUSSEX ST., SYDNEY. BM6138-BM2350
Sets

Open Saturday mornings and week bights.

MELBOURNE: WILLIAM WILLIS and CO. PTY. LTD.. 428 Bowrke St. MU2426, R. WALLER,
'R 89 Hawithorn Rd., Caulfield. LF2921. T. BALE, 41 Roslyn Sti.. Burwood, Vic BWIid68.
CANBERRA: CANBERRA ELECTRONICS. 4 Launsborough St.. (;rllhlh ACT. X134,
for R & H, PHILIPS and

" : -~ -

A,w.A, TV RECEIVERS rn--------------- CUT OUT HERE-----‘ amee ------'=

b please send withowt further obligalion detalls of 10/57
. M [ ]
Transistor Transformers to 1 '
R & H and other specifications H NAME '

)

Rewinds and any Gpe transiormer or coi : ’ :
to customer’s specifications, ADDRESS '
CaBl. sing m write for quole on vour aeeds 1 ]
: 1 euclose LARGE selt-addressed euvelope and 9d i stamps. H
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In the light of the obvious errors, we
modified some of the frequencies slightly,
then tried again. This time we used a
second strip which had just been com-
pleted by another member of the staff

Resisting the temptation to put it on
the sweep generator first, we wired it
into the chassis and tackled it just as
our readers would have to do. The
only trouble we encountered was a
trap which would not reach its reguirec
frequency, but we tracked down the
trouble (a faulty resonating capacitor)
and corrected it, using only the output
meter and generator.

GOOD CURVE

When we finally submitted the strue
to the sweep generator check, the curve
it produced was extremely ‘good. even
if there were still some obvious minos
discrepancies.  Particularly  significam
was the fact that we needed o move
only two cores less than a quarter tern
to produce the correct curve, and we
correctly nominated each core before
rrying it.

So much then for the general picture.
We propose now to describe three
methods of tackling the job; using a
sweep generator and CRO, using a sig-
nal generator, and using the unmodulated
signal from a grid-dip oscillator.

First, however, we suggest that the
reader rtefer to the article on alignment
in the August issue. Many of the
remarks there are equally applicable to
all strips and will provide a useful back-
ground against which the detailed in
structions for this strip can be studied.

As with this previous strip we have

marked the circuit with “A” (alignment)

and W’ (waveform) numbers to show
where the signal is to be fed in and
taken out respectively. We also show
the approximate waveforms to be ex-
pected when feeding into these points.
Note, however, that these must be re-
garded mainly as a guide rather than
a rigid requirement. Individual strips will
vary slightly and the final overall curve
is the important thing.

NEW TECHNIQUE .

A slight modification on our previous
technique is to isolate completely the
grid circuit of each valve from the pre-
vious tuned circuit when signal is being
fed into it. This is to avoid modifying
the response at the frequency of the
grid tuned circuit, and really arose from
our early efforts to pin down the fre-
quency of each tuned circuit. It wonld
seem to be d;sirable, at least for the
initial adjustments.

It is done by disconnecting the col!
lead directly at the valve socket grid
pin and connecting a 10K _(approx.) re-
sistor between the grid pin and chassis.
RF energy is then fed to the grid of the
valve.

The output for the CRO is taken either
from the detector (W1) or from the plate
of the 6ACT video amplifier. This latter
position is handy if the detector gives
an inverted image, and which may be
disconcerting to some. In either case,
an isolating resistor of about 0.1M is
essential to avoid instability. As far as
accuracy of alignment is concerned, il
does not matter which position you de-
cide to use.

External bias in the form of a 4.5

NP IO T 8P O ODSTOO 8P OISO OO OIS

At the right—details of «coils for
the sound strip., imm formers to.
video and sound.
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Ti 12 & T3 T2 T4
; 20848 .
- 30.5Mc TRAP o ?3 TRAP
atot ] 6T.20 B&S oT.2084S ENAM. | |
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| _|T " seace G TVt 6
«—SECONDARY .= — = PRIM.&SECOND
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PRIMARY = : == ENAW, BIFILAR
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The above diagram shows how the coils are wound for the video strip.
Tl primary is insulated from the secondary by thin paper layer.

volt battery should be fed to the AGC
line. the latter being disconnected from
the .1M decoupling resistor and con-
nected to the battery megative terminal.
The positive terminal goes to chassis.

Before commencing alignment (by any
method) screw the cores well out of the
windings and make it a practice to pro-
vide the required peaks with the cores
in the outermost position. This is to
avoid unwanted coupling between bi-
filur and trap cores which will rake place
il they are close together,

Feeding into point AT, T4 should be
adjusted for 4 peak at 34 Mc. (see pic-
ture). There should be no difficulty about
this, as there are no other tuned cir-
cuits to mask the response. As can be
seen, the response is quite broad. There
is- no trap assoeiated with this trans-
former.

Feeding into point A2, T3 should be
adjusted to peak at 32 Mc., once again
a quite definite response. At the same

time the trap may be adjusted to 29 -

Mc., the adjacent channel vision fre-
quency.  An alternative use for this
trap is to help form ‘the sound plateau,
in which case it will be sel to 30.35
approximately.

This is most likely to be needed it
the 30.65 Mc. trap is not coupled closely
enough to the bifilar winding and the
plateau tends to rise too high.  Since

it is quite permissible to use the T3 trap
in this way.

From point A3 we adjust T2 to ap-
proximately 35.5 Mc., again quite a dis-
tinct response. The trap is set to 37.5
Mc.. the adjacent channel sound fre-
quency. This also helps a little in the
shaping of the slope from 35 Mc.

INPUT TO TI

A4 input is to the link winding of
the T1 bi-filar and it should be dis-
connected from the tuning unit coupling
coil link during this adjustment. No
resistor is necessary to complete the cir-
cuit.  Although the coupling is. more
intimate by this method of injection,
the low impedance of the link winding
prevents any serious distortion of the
response. -

T1 is adjusted to approximately 32.5

Mc., which is close to that of T3
and is therefore not quite so pro-
nounced. However, reference to the

waveform picture will give a good idea
of the response to expect. The trap
is set 1o 30.65 Mc. to complete the
sound plateau. This should be between
5 and 10 per cent of the total height.

Finally the sweep generator is capaci-
tively coupled to the mixer wvalve (see
August .article} and the coupling coil
adjusted to approximately 34.5 Mc. This
shoufd lift the high frequency end ot

there is Jittle chance of adjacent chan-  the response and produce the shape
nel interference at the present time. shown in the finhl diagram.
T "’ 16 17
707.37B&S
] ] ENAM. -
d E 127.378&S
1o : Fgb] 50T.3784S o < ENAM.
: = 10%7‘3’33&3 sToige =& ENAM. s Tc
v ENAM. G ) DA
= T g E=
C1. = P ] 1/8" B 82p!
Ng 47plam Eysogﬂa&s 20+2()/1_'§ I_
e I e
. A
WOUND:L-;:_—__:
DA—DK
i 3 i 3
QO O O
OE
¢O8 PO, OB PO,
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A COMPLETE
RANGE

CRYSTAL MICROPHONES
MICROPHONE INSERTS

EVERY PURPOSE

DESK or HAND MICROPHONE, MIC3é
This Microphone is ideal for home recording and public address,
etc. Response unexcelled for its size and price. The performance
is not afiected by vibration, shock or low 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 floor stand adaptor, as required. at a
small extra cost. PRICE, £6/18/6.

TABLE or STAND MICROPHONE, MIC22

This omni-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 dependenl on the load resistance. The cut-off is given by the
equation, ¥ = 80 divided by R, where F = c.p.s,, R = megohms
An adaptor (fleor mounting) is availahle at low extra cost PRICE,
£9/18/6.

HIGH-QUALITY MICROPHONE, MIC16

This Microphone incorporates the world-famous fioating crystal
sound cell construction. Its fine performance is not affected by
vibration oy shock. The fidelity is not impaired by low frequency
noise. PRICE, £24/19/6.

LAPEL MICROPHONE, MIC28

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

S
GENERAL PURPOSE, MIC35
The MIC35, is ideal for amateur transmitters, public address, elc
Housed in an attractive die-cast case, it features a high sensitivity
and substanially flat characteristics. Provided with a built-in shunt
resistance of 2 megohms, it will, when connected to the grid of
the input valve, give a substantially flat response from 50 to 5,000

c.p.s  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 flal
characteristics are obtained by a specially designed acoustic filter.
Housed in an attractive plastic case with an unexcelled response
for its size and price. Unaflected by vibration, shock or low
frequengy wind noise. Omni-directional frequency response
substantially flat from 30 o 7000 c.ps  PRICE, £6/18/6.

CRYSTAL MICROPHONE INSERTS
These inserts are available in varying sizes, ranging trom as snian
as 1} in. square to 1-i} in. round, with various thicknesses from
71 in. to % in. Suitable for every purpose, such as hearing aids,
public address, tape recording, amateur transnvitters, etc.; they
have responses from 2,250 c.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 .
{MIC32 illustrated! C19/4 and MIC32, £2/15/6; all others, £1/19/4.
IMIC23 illustrated)

Sole Australian Agents:
101 Pyrmont Bridge Rd., Camperdown,

‘ AMPL'O“ (A’sia) PTYQ lTDQ Sydney, N.S.W. Phone LA 6124.

Victorian Distributors: DISTRIBUTORS CORPORATION, 403 Bourke Street, Melbourne.
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If there is any departure froin an’
ideal response it is quite in order to
indulge in a little intelligent “fiddling”
to tidy it up. Keeping in mind the
frequencies of the various windings, it
is not hard to pick the one mmost use-
ful to coirect a particular fault. T4
is often most useful for “tilting” the
entire pattern if it should have a marked
lean one way or the other.

VARY DAMPING

Also, in stubborn cases, it may be
profitable to modify the value of one
or more damping resistors to increase or
decrease the influence of -a particular
winding if this should appear to be
desirat” . But if any great vanation of
resistance seems called for, check back
on your coils.

The second method of alignment
assumes the use of a signal generator
and output meter., Unfortunately: most
service oscillators do not extend beyond
30 Mc. and, although it is possible to
use harmonics, there is always the risk
of ambiguity, We must, therefore, assume
that the reader at least has access to
an instrumént oovering the range from
about 25 to 40 Mc.

ldeally this range should be avail-
able in the one band and output should
be essentially constant over the range
required.  Alternatively a grid-current
meter or similar indicator should be
available to permit some allowance to
be made. \

The output meter may be the usual
multimeter type connected in the plate
circuit of the 6V6 video amplifier. How-
ever, it is important to take precau-
tions against instability and connection
should be made through 10K isolating
resistor, by-passed with a .01 mfd capa-
citor.

In order to prov1de a reasonable mar-
gin against overload, we found it de-
sirable to set the output meter on the
10-volt range and to limit the voltage
indicated on the scale to 2 volts, the
generator being adjusted to limit each
peak to this value as the coil is ad-
justed. The contrast control was ad
vanced approximately half-way.

the generator is coupled into the vari-
ous “A” points in exactly same manner
as described for the sweep generator,
though the substitutioh of the resistor
for the preceding coil is more impor-
tant in this case.

The generator is set to the frequency
nominated for either the bifilar winding
or trap, and the appropriate core ad-
justed for either a peak or dip respec-
tively.  Since some slight interaction
between bifilar and trap windings is ip-
evitable, each adjustment should be
checked a couple of times.

CORE LOCKING

It is also desirable, as each core is
adjusted. to apply or fit whatever form
of core locking device you intend to
use. It is rather frustrating to com-
plete a complex alignment procedure,
only to realise that each core has to be
removed in order to cover it with lock-
ing compound.

An important point (o watch is the
possibility of obtaining false peaks. par-
ncularly ‘towards - the front end of the
strip, For example. if the core in T1
should be accidently set to 35.5 Mc in-
stead of 32.5 it will create such a large
peak at 35.5 that there will also be a
measurable rise at 32.5 and to which
the generator is set. On the output

Radic. Television 3 Hobbies, October.
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STRIP CHASSIS

Photograph of the finished

meter it will look exactly like a peak
at 32.5.

~If the final “curve,” as checked in a
manner to be described, shows gross
distortion, or there is a tendency to

oscillatjon, check this point very care-
fully. In general, the strongest peak
will be the correct one. )
When the spot adjustment is complete
it shouid be possible 1o make a useful
assessment of the response shape by
sweeping the generator over the band
and noting the readings on the output
meter at various points.
should be made for
output if necessary.

RESPONSE CHARACTERISTICS

An ideal response would have the (ol-
towing characteristics: A level response
from 32 to 35 Mc or, at most, a slight
dip in the centre. At 35.5 Mc the re-
sponse should be not more than 3 db
down (a fall to .707 of the reference

varying generator

voltage) and at 36 Mc, 6 db down.
a fall to .5 of reference). It should
be virtually zero at 37.5 Mec.

At the other end it should be not
more than 3 db down al 31.5 and fall
rapidly to something between 1/10 to
1720 of reference at 30.65. At 30.5
there may be either a slight rise or a
level response, but which is relatively
narrow and takes careful observation to
assess fully. From about 30.3 the re-
sponse drops fairly rapidly to zero.

With a little practice it is surprising
how adept one becomes at visualising
the curve and working out the most
likely corrective measure.  However,
when you do decide to modify one
particular setting, don’t be too heavy
handed. A gquarter-turn can make 2
marked difference to a response curve.
Also, note carefully the setting of the
core before moving it, so that it can
be restored easily if it appears that the
correction is not effective,

Just how good the final curve will
be depends to a large extent on the
amount of time one is prepared to
spend on the job, and a couple of hours
at this stage may well mean the dif-
ference between a curve which is just
good enough and omne which is smuch
cloger to optimum,

The final method assumes the use
of a grid dip oscillator, We feel that
this method is going to be very popular
for the simple reason that far more
of us have these available than have
siznal generators extending -above " 30
Mec. :
Constant output is equally impaortans

Correction

IS STANDARD SIZE

strip ready for installation.

in this case, but not so easy to cnsure.
The best idea seems to be to iocate
the required range near the centre of
the band and to. work out a form of
correction curve using the grid current
as indicated on the meter as a guide.
It may well be worthwhile winding a
special coil to cover this band.

In any case, whether using an cxaiting
band or a new one, every effort should
be made to achieve the highest possible
accuracy, and a check against some
better standard is a good preliminary
step. At least you should be sure of
your cilibrations at the frequencies shown
on our illustrated response curves, which
should be used as checkpoinis.

In general the technique is the same
as that already described for the gene-
rator, the two main differences being
the type of output meter and the method
of coupling to the various circuits.

Since a GDO is normally not modu-
lated, it is not possible to wuse the
coaventional output meter, Instead, we
used a 1 mA meter connected between
the earthy end of the video detector
load resistor (4700 ohms) and chassis. In
our case a reading of 160 microamp-
(1.6 volts on the 10 volt scale) was equal
to 2 volts on the outpyt meter set-up
already described.

WORKS WELL

This form of output meter is very
satisfactory and even easier to fit than
the previous arrangement. Since it does
not involve extending leads carrying high
levels of video signal, the risk of insta
bility is considerably less. There is no
reason why it cannot be used with the
signal generator  method already
described, and many may prefer this
arrangement,

Since the radiation from a GDO ;s
normally high, and there is no attenu-
ator, the level can be controiled only
by varying the distance between it and
the appropriate circuit. In our case
we coupled into the first (wo circuits by
placing the GDO coil against the tem-
porary grid resistor.

As we moved towards the front end
and the gain increased it became neces-
sary to increase the distance, something
like six inches being necessury betweep
the coil and the mixer valve for the
final adjustment.

After the coils have been set, the
samc  assessment of the overall ~hape
shoudd be made as described for the

signal generator, and obvious errors cor-
rected  Once agdin. the more time vou

(Continued on page 91)
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Complete Audio Equipment
430 Bourke S1., Melbourne. MU5032

360" TWEETER

Absolute Naturalness of Sound
NO PEAK OR BEAM EFFECT

THE ONLY ONE OF ITS KIND
IN THE WORLD

Impedance Tappings of 2, 8, and 15 ohms
PRICE £14/14/-

SYDNEY: Audio Engineers Pty Ltd.,
422-424 Kent St. BX6731

NEW ZEALAND: Fred Rothschild & Sons, '
79-83 Pretoria St., Lower Hutt,

Inquire now about the following TV
service plans designed to put you in
the service field for maximum effic-
iency and at minimum of cost.

AWA
UNIVERSITY. GRAHAM

~Faster {ault rracing means greater set out-

put/hour, and more prestige for your Whether you be in city, suburb or
business name. The University AST. means copntry, write phone or call for de-
f;s*irsfau!ff‘ L?cahon P«nd r;:;|f|cig°"o tails of these plans. Radio dealer,
rie pecitications. ower v -b H H H .
cycle. VIVM 0/5. 25, 100, 500 volts serviceman, en’rbusnasf. whenbmvels:
AC/DC. Signal Tracer covers frequencies 'N9 IN new +e*sf instruments—buy +.e
between 175KC—I8MC, Price .. .. £60 best—they will save you hours in
Some of the other service instruménts servicing time by their increased

a.ailable for immediate delivery:—

M. 32a 32 range Palec 1000 ohms/V service
Maltimeter. ... EL7/18/6
M. 42a 42 range Palec |000 ohms/V service
Multimeter. .. .. E32/12/6
MX. 32a 32 range Palec 20,000 ohms/V

service Multimeter. .. £25/17/6
OM. 2. a four range universai Ohm
meter. . e ee os .. E12/10/-
ET4a Tube Checier oo ev ee .. £37/18/

Literature is available on all the
above upon request. All' Test
Equipment prices Plus 13}% Sales
Tax. Move with these TV times.

efficiency and Thyron Radio Supplies
are able *to help buy the best with
their easy term service—Details on
request.

P.S. Thyron Radio Supplies offer you
a special additional service when you
have purchased your TV Instruments.
Do Inquire.

-~ THYRON RADIO SUPPLIES

233 VICTORIA RD., GLADESVILLE,
N.S.W.

— PHONE WX3428

Light, ‘Comprehensive, teature ot

Smart,
the Palec TY-M Vac, Tube Yolt-ohm-meter,
A basic necessity in every branch of Radio

TV Electronics. Accurate measurements
over a wide range of -AC/DC voltages,
Vast resistance ranges, plus needed Decibel
ranges. :
Price .. .. .. . . £49/17/6
University YOA Service Oscillator £38
University TST-2 Valve & Circuit Tester, £58
University TVR-C3 Cathode Ray Oscillo-
scope £56
MK & OKI1.

Muitimeter & Oscillator Kit.
Each £12
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Hum, instability and noise are problems which are always "just around the corner' with any

high-gain amplifier. The first two have been discussed at considerable length from time to

time and provided against by filtering and |ayou+ But what of background noise or back-
ground hiss, as it is often described?

ACKGROUND noise—or hiss—in

«mplifiers can be due to a variety
of causes 'but usually stems from one
only—high overall gain, capable of am-
plifying noise in an early valve to an
audibie level.

The less frequent causes of noise in-
clude supersonic oscillation, “noisy” re-
sistors and valves which are actually
faulty.

Supersonic oscillation in an amplifier
does not necessarily produce noise but
it can be a contributing factor. It is
most easily checked by means of an
oscilloscope but will also-show up, as a

rule, if a multimeter set to 10 volts A.C.
is connected across the voice coil ter-
minafs.

Any deflection of the pointer in the
absence of input or wnh the vulume‘
control tully off is an icatign, ¢t

oytp 4 TN
7 :g s% fhom™ day"céglm tion. t
nolse Jevel, s persenic ‘os¢illation 18 i
to hay
tortion - and power output and must be
eliminated at all costs. It may involve
rearrangement of wiring, the use of
grid, plate or screen stoppers, or amend-
ment to the feedback circnit.

HF OSCILLATION

If there is any suspicion of super-
sonic oscillation in an amplifier, it should
be ecliminated before attempting (o re-
duce noise level by other means. It
may be a contributing factor or it may
be the major cause.

. Grid and plate resistors  associated
with the preliminary stage (or stages)
can -produce noise if the resistance of
the element tends 1o vary erratically with
temperature or the passage of current.

Since reSistors are relatively cheap. the

- simplest check is to replace them with
new ones, possibly of another make.
High stability, low-noise resislors are
available in limited’ quantities but their
use is seldom warranted in domestic am-
plifiers. "Provided they are not actually
faulty, standasd type resistors do not

appear 1o be a trequent source of em-

barrassment .in-such equipment.

Valves which are actually faulty can
also cause background noise due to Jeak-
age between electrodes or pins, while
similar trouble can come from sockets
which have been contaminated by solder-
ing paste.

In general, faulty resistors, valves
and sockets are fairly rare as a source
of noise. When it does occur, the re-
sulting noise usuwally has an erratic
“frying” or - “scratching”  quality,
casily associated with an intermittent
circuit.

it is quite “distinct from the smooth,
high-pitched Hhiss, which is the more
usual source of complaint. This can
be caused by supersonic oscillation but,
as we sald earlier, is more usually the
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product of high overull gain and elect-
ron movement within the first or pos-
sibly the second valve. )
If the movement ot electrons be-
tween cathode and plate was completely
smooth, there would be no resultant
noise. In actual fact, the electron flow
in a valve 1s anything but smooth.
The number of electrons passing to
the plate at any one instant is affected
by the rather erratic way in which they
are emitted from the cathode surface.
The flow, furthermore, is subject . to

some disturbance by the intervening elect-
rodes.-

VALVE NOISE

This somcwhqr cn.mc duu{m
ploduu:s a4 Unoise’ .llgz ]

¢Qmpone &

e;i%ru iﬁ;&

receivers, and in televisi set\ whiete il
produces’ “$now” on the' scr%en e

Valve noise can be combatted tqi an
extent by careful -design &hd by quality
control but it cannot be éhmrnate? - It
the gain of an equipment has fo be
made very high in an effort to amphty
weak input signals, then the noise pro-
bler  must inevitably arise,

Anyone who hus used nucrophones,
particularly low output types. will need
no convineing on this point.

And this brings us to a very practical

observation about current Hi-Fi audio
practice.
In an effort to secure lower groove

loading, lower distortion und flatter over-
all reponse, the designers of many gramo-
phone pickups have been prepared to
sacrifice a great deal of signal output
voltage, getting down towards “micro-
phone™ level.

MORE AMPLIFICATION

This has been accepied readily enough
by high fidelity enthusiasts, who have
provided the additional amplification
necessary -in their playback equipment,
along with frequency correction, The
current popularity of “Control Unit” is
cvidence enough -of this trend.

Pickups with. a nominal output of
{00 or even 50 millivolts present no
great worry, because the degree of ampli-
fication necessary to bring this to full
listening level does not-—or need not—
reach the figure where valve noise is an
urgent problem. )

Some pickups, however, have a nomi-
nal output nearer to 10 millivolts and,
while more than this may be available
on peaks, it does call for a very high
order of overall gain. Valve noise, along
with hum, microphony and stability all
become immediate problems, as a result.

While many Control Units, commercial

o a“‘”&
3 stems‘. $ip " short-wave. com gignication  cig u o

~and otherwise. are equal to the task,
they are virtwally  “hmit”  designs,
Whether a pickup requiring such gain

can be regarded as compleely practical
and satistactory is open to considerable
debute.

It may well be argued that a pickup
intcnded for domestic use should not cali
for “studio” amplifier techniques.

In some f]ases there the natural out-
put from the :pigkup:.ig’ver
manufagturgrs; mak&p’vmfab y& s hl(ﬂ
high-quality’ stepiupiranstormes thy tj’n I
the outgut o a more convenien{ level.
Such & transformer 'is an asset but will
oatly it n is not 10 pr"'pjudlce

1pe “ting vari i réc
ing':chardcterlstics. The. secohrzx aﬂ’ords
additional gain,” with provisjon in  its
ptate output circuit for vanabk bass and

. treble: control. - L

YERY HIGH GAIN 6

The volume contral is between' the
two stages and the overall gain with
this fully advanced is very high. Under
these conditions, some bfmkground Riss &
h ‘would . ¥

is only to be expgcted burﬂ

normally “uot be . apparent, With i chig
amplifier actually:” reploducing a pxo-
gram. ‘

Retarding the cbntrol would reduce
both program and hiss level alike,
thereby maintaining an acceptable signal-
to-noise ratio.

What does cause misgiving is a hiss
level which persists even with the gain
control turned right off.

In a control unit patterned along
the lines of the' No. 6, turning the gain
control off isolates the first stage coni-
pletely, so that any hiss which remained
would be attributable to excessive gain
AFTER the volume controf. This would
include the second EF86, the whole of
the main amplifier and the loudspeuker.

To Include. the loudspeaker may, al
first, secem rather surprising but it doex
have a definite bearing on gain and
noise level of an amplifier system.

Over the past few years, the sensi-
tivity of speakers in all price groups has
progressively increased. particularly in
the treble register. f, in addition, the
speaker happens to have a prominence
or peak in this region, the difference
may amount 10 muny decibels, as com-
pared with earlier types.

As far as hiss level is concerned, an
increase of two or ihree. times in over-
all or treble sensitivity is equivalent
1o a similar increase in  amplifier gain.

Thus an amplifier which may be

judged as acceptable when feeding a
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3 STAGE HYDRAULIC PUMP

1200 P.S.1. 3 GALS/MIN. INBUILT
' RELIEF

NEW cCoNDITION £10

P.l. GENERATORS

24 volt, 200 amp. ldeal Welder
NEW £30 Reconditioned £27/10/-

HYDRAULIC RAMS, PUMPS, VALVES
T0 SUIT MOST PURPOSES

s

ENQUIRIES ON ANY AIRCRAFT SURPLUS EQUIPMENT APPRECIATED

VACUUM PUMPS
25IN SUCTION

7y cu/ft/min 121 cu/ft/min 173 cu/#t/min

£3/10 £7/10 £12/10

400-700 GALS./HOUR
PUMP AND MOTOR

24-32 volt operation. Suit fresh water,
fuel, ete.

£12/10/-

AIRGRAFT STARTER MOTORS

Used extensively as winches, diesel start-
ing, etc. 24-volt various gear reductions. §

£12/10/-

CURTISS REDUCTION GEAR

6000-1, 12-24 volt. As used for control
of amateur wireless masts.

£12/10/-

'WILMOR TRADING COY.

$ & & NP OFPPED

{ OTHER STOCKS
. INCLUDE

12.24V. GENERATORS
! VOLTAGE REGULATORS. |
. CUTOUTS. SWITCHES.
RELAYS, CABLE,
 HIGH TENSION IGNITION §
: WIRFE. FTC.
4 9 4
STEEL FIEXIBLE CABLE. }
CONTROL PULLEYS.
®
HIGH TENSILE STEEL
TUBING.

® |
4

ALUMINIUM RODS, BAR.
EXTRUSION, ETC.

3 L
E  ALUMINIUM RIVETS,
o

WE_HAVE THE
FOLLOWING SERVICES |

LUCAS. DELCO-REMY _ |
SALES AND SERVICE.

' 4
t HYDRAULIC MANUFACT-
¢ URE AND OVERHAUL

®
§ STEEL FABRICATION.

¢ REMOTE HYDRAULIC
CONTROLS.

360-2 ELIZABETH STREET

SYDNEY

MA3714

MA7510
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PLAYMASTER CONTROL UNIT SIX (MODIFIEQ)

The Playmaster Number Six Control Unit has high overa” gain and is suitable for use with very low output pickups. The gain of
individual stages can be varied by means of the feedback resistars shown dotted. Meavy feedback around the second stage

will combat hiss with the gain control fully off.

modest or a “flat” speaker. may not
he so, ff connected to a fitore sen-
sitive speaker or one with a peak
in fthe middle or upper register.

The size of the room also plays a
part and may deweriorate  the  signal-
(g-noise  ratio, because a small room
ohliges the listener 1o sit closer o the
spukm and operate 1t at o lower signal
level. .

AMPLIFIER GAIN

The gain of the basic amplifier is
itsell snbject to a good deal of varia-
tion. As a general rule, basic ampli-
fiers are designed o give full output
with a RMS input of something like
0.3 volt but the figure is only an ap-
proximate one, By reason of varia-
uon in design and component values.
it can easily lie berween halfl  and
double this fignre.

But this is not the end of the story.
Even assuming (he same input sensi-
tivity, “full output” may be 4 watts for
a small amplifier or 30 waits for a
large one, representing a ratio of 7/1
in power or 2.6/1 in voltage gain.

For a given small input signal
therefore, whether it be program or
noise, the large amplifier will pro-
duce more ontput by the ahove ratio
—because it has more gain!

Remembering that the preamplifier it-
self will be subject to some wvariation,
it is obvious that the overall gain of
an amplifier system may vary by a
factor of several times, depending on
the components and units from which
it is put together.

If the system has been designed to
have only moderate gain iu the first
place, the variations may pass un-
noticed- On- the contrary, if the gain
is very high in the first place and cir-
cumstances conspire to increase it still

Radio, Telsvision & Hobhies, Qctober, 1957

~further, it

may easily reach a level

where valve noise is evident.

While all this is interesting enough by
way of general discussion. the listener is
naturally much less concerned by whit
causes the hiss as how to reduce it.

If there is any suggestion of super-
sonic oscilfution or faulty components,
the necessary corrective measures should
be taken but, after that, it is largely a
question of gain.

By and large, the overall gain
of an amplifier system need nof he
any higher than is uecessary to en-
sure the maxinmm required sonnd
output from the smallesi anticipated
inpm slgml Any gain over and
above this is quite useless and may
only aggravate the noise problem,

REDUCE AFTER CONTROL

As a further general rule, it is belter
to  reduce excess gain AFTER 1he
volume control rather than before it
This will minimise the risk of the con-
trol itself becoming noisy in operation
but, more important, will help ensure
that the equipment is completely silent
with the control in the fully “ofl” posi-
tion,

In the case of the No. 6 Control Unit,
the distribution of gain can be varied
very easily,  Provision is made o con-
nect  a feedback resistor around each
stage and the gain can he reduced dras-
tically by simply reducing the value of
the resistor.

With very low output pickups. the
best idea is often ta remove all feedback
from . the first stage, allowing it to tun
at full gain. With such low input, the
distortion level with or withount feedback
will be very low.

However, by operating the first stage

at full gain. it may then be possible to
reduce gain elsewhere in the system and
the obvious place o start is with the
second EFRE6. 1t is simply a matier of
reducing the value of (he Teedback re-
sistor until the zain is not moré than
necessary 1o drive the amplifier to the
required outpul with the mimimum avail-
able signal.

As often as notl. a simple redistribu-
tion of gains as suggested will ensure
that the amphf:er is quiet with the gain
control turned off. Any hiss which may
be present with the control advanced is
eenerally masked by the program iiself.
In any case the noise margin under (hese

‘conditions s largely a function of the

signal level — whether it is high enough
10 ensure a reasondible signal-to-noise
rutio.

‘The chance, of noise being encounter-
ed with othér two-stiuge control  unis
is less than with the Nomber 6 becaunse.
being designed for higher ontput pickups,
their gain is naturally lower. However,
trouble can occasionally occur,

NO. 4 IN PRACTICE

By way of example, the original Num-
ber 4 Control Unit is currently being
used by a member of the R.-TV and H.
staff, in association with. the 17 watt
Playmaster and a 3-speaker System. The
background hiss is audible only in con-
plere guiet a few inches from the speak-
er. Connected, instead, 1 single speuaber
having higher sensitivity _or a more
peaky treble response, the hiss becormces
evident to varying degrees, indicating the
importance of the speaker, as mentioned
earlier. .

As before, a reduction in gain of the
second stage will effect a proportionate
reduction in hiss level and one means
of accomplishing this would be to insert
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@ Leading T.V. set manufacturers are
saving on space, time, and servicing
with Microcap capacitors. Fit them,
and you will find the same, because only
Microcap provides a combination of all
these saving features— :

H\CROCAP is right fof

@ Save on space.

Exclusive metallized paper construc-
tion results in an ultra miniature space-
saving capacitor, which can be fitted
in a fraction of the space required for
ordinary units of the same rating.

@ Save on servicing.
Outstanding ‘‘self-healing’’ feature ene
ables Microcap to sustain accidental
over-voltage. This results in long,
stable life in miniature form, reduc-
Ing servicing problems, greatly over-
coming the bugbears of “‘inter-
mittent’’ and open or short circuits.

®

ALL TYPES OF RADIO, and

Available in a wide range of
capacitance values and voltages.

Manufactured in Australia under licence from
A. H. Hunt (Capacitors) L.td., England, by
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an solating resistor in series with the
erid lead. applying feedback n lhe same
way as for the No. 6 Unil

Two other meuns of reducing the gain
of the system suggest themselves and
are worthy of mention, both to establish
the possibility and to warn of complica-
tions.

The first is to instal a 1.0 meg. poten-
tiometer adjacent to the input plug of
the main amplifier. One side is earthed.
the other goes to the signal lead from
the Control Unit. while the centre lug
joins to the input grid of the muin
amplifier. .

Turning the control tull on allows the
system to operiate at normal full gaio,
while retarding the control reduces the
proportion ot signat fed to the muin
amplifier. It also reduces in the same
proportion any valve noise introduced
by the second stage in the Control Unit.

SUITABLE SETTING

By experiment, it may be possible to
find a setting for the control which will
still leave adequate overall gain but re-
duce the hiss fevel to an ucceptabie
fizure.  Once set. the auxiliary poten
tiometer need not be touched further,

The weakness of the scheme is
that it can lead fo overload distor-
tiou, if nsed unwisely or to correct
gross inequalities of input and gain,

Obviously enough, as the pre-set
potentiometer is retarded, the Control
Unit has 10 supply an increasing outpul
voltage to drive the main amplifier to
full output. A condition could ultimately
arise where the Control Unit reaches
overload on peaks with the main ampli-
fier still not fully driven,

With a sensitive main amplifier, re-
quiring say 0.1 volt inpul, the pre-set
control could give a S:1 attenuation and
sttl only caltt for hall a volt  from the
Control Unit.  But a 5:1 loss aheud of
aninsensitive  amplifier may  require 2
or 3 volty of signal. with a consequent
rise in o distortion,

For all that. the idea is a useful one
and well worth a trial in a difficult case.

To check the functioning of the new
control, the best approach is to put on
a heavily modulated record and operate
the amplifier with the new control full
on and the normal volume control in its
usual position, o

SETTING THE CONTROL

Taking note of the general gnality.
the extra control should then be gradu-
ally retarded and the normal volume
conlrol advanced 10 maintain full listen
mg volume.  The chances are that relo-
tive settings will be reached where dis-
tortion will become evident on signal
peaks, indicating that the Control Unit
is being overloaded.

Note, for reference. the position of the
pre-set control where overload occurs.
It should then be advanced again. as
far as possible from the position, con-
sistent with un adequate  reduction in
noise level.

A further obvions method of reducing
guin s to increase the feedback in the
main  amplilief. generally by _reducing
the value of  the feedback resistor.

it the feedbuck inttiully is not niore
than about three times (10db) then a
further 2:1 reduction of gain by this
means 1s safe enough.  This will halve
the gain and sensitivity of the system
and possibly effect the necessary reduc-
tion in hiss level.

Where the feedback is already in the

PLAYMASTER NTROL UNIT SEVEN

The type of Control Unit typified by
after the volume control. In this case,
the main amplifier is probably the

16-20db  rezion. additional  feedback
shoufd be added only with caution, be-
cause of the risk of HF instability or, at
least. ringing tendencies on transients.
Ideally. heavy feedback should be used
only where facilities exist to check on
these things.

If circumstances indicate that a large
reduction is necessary in the main ampli-
fier gain and it cannot be reduced in
other ways. it may be best to reduce the
gain of the first pentode by reducing the
valug of s phite loud resistor.  The
feedbackh cun be adjusted at the same
time to muintain the usual {5-16db.

FEEDBACK VALUES

In an extreme case il may even be
worthwhile to rewire the first pentode as
a triode. again readjusting the feedback.

The order of feedback present can be
checked easily enough with the aid of
4 multimeter and any source of constant
rone inpul.

Disconnect the feedback. connect the
multimeter as an output meter 1o the
voice cotl or output plale circuil. selring
the signal tevel and range to zive some-
thing approaching fullf-scule  deflection
of the pointer.

Note the reading. c¢onnect the feed
back and take a new reading. The fac-
tor by which the output voltage is Te-
duced indicates the order ol feedback.
A 3:t reduction is about
12db. 3:1 is 14db, 6:1 is [6db and 7:f
is 17db,

As distinct from the very high-gain
Control Units, like the number 6. hiss
is someiimes encountered with “crystal
type” Control Units like the Number 7.
as ustrated above.

This general circuit  arrungement,
which has become popular both jocully
and overseas. is intended for use with
crystal pickups. 1 i distinguished by
the Tact that all tone compensation is
accomplished  immediately  after  the
pickup.

This arrangement reduces drastically
the signal level available o the ampli-
Rer, necessitating the vse of a high-gain
preamplifier valve, in this case an EF86.

Since the volume control is ahead of
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10db, 4:1 is .

the Number 7 involves very high gain
a pre-set control between the unlit and
best scheme to reduce excess gain.

this valve, any hiss introduced by the
preamplitier is apparent, irrespective of
volume control setting. )

Provided the gain of the whole system
does not exceed a certain critical maxi-
mum, the hiss level will not be trouble-
some but any increase in gain. due to
the factors listed earlier, may render it
objectionable. .

The trouble is particularly likely to
accur with Comrol Unpits in which the
FF86G s wired as a pentode—a connec-
tion which was deliberately avoided in
the "R. TV and H." design,

The obvious course with a Number 7
or similar conlrol unit is 1o use & pre-
sel potentiometer between the unit and
the ‘main amplifier, Since the full out-
put from the plate of the EF86 is avail-
able, a large reduction factor js possible
in a potentiometer before there is any
danger of the EF86 overloading.

fn this respect the unit differs from
the Number 6. where the plate output
of the second valve is already divided
down by the tone compensating circuit,

VA3t A
Wide Range FONOFLUID
PICK-UP

&,

Turnover head for stondard
and fong play.

FF2 12" Arm £7/16/11
FF3 16" Arm £7/16/11

NICHOLSONS LID.

Barrack St., PERTH.
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or actress — are apt o look rather
ridiculous, ;

But what of viewing in a friend’s
home? Well, think again what happens.

Even if they only live next door, your
visit has to be the subject of mutual
arrangement. You've “gone out” to see
television and your arrival, behaviour
and departure are all subject (we hope)
to social conventions,

A night which is mutually suitable
may not be the best one, as far as pro-
grams are concerned, If the program is
only mediocre, you certainly don't sug-
gest to the owner that he try something
else. Nor will he do so, unless it's
obviously unsuitable, in case you should
happen to be interested in it, So both
parties politely tolerate the mediocre.

You therefore decide that you don't
like the programs, guite oblivious of the
fact that something really interesting has
been happening on another channel, or
will happen on a night when you can’t
invite yourself in next door.

With a set in your own home, these
problems just don’t exist. You may look
at the papers, decide on a particular
program, then not like it very much,
There isn't any question of politeness

. . you just change the channel or
switch off and do some odd job around
the house which needs attention.

Loth Buy (e Qnguament

One of the questions most frequently asked t hese days in radio circles is this . . . “Television
programs, are they any good?" The answer is: "'No, they're terrible," supplied in most cases
by people who DON'T own a television receiver. Peculiar, isn't it?

I'N making this statement, I haven't the
slightest intention of backing and
filling, because I know it to be perfect
ly true. Times out of number I've had
to listen in on conyersations about tele
vision programs and heard them con-
demned in the most forthright manner.
Times out of number I've waited the
chance and popped the question, “How
long have you had your set.” d
The answer, as I said, has come back,
“I don't own one and I don’t want to
Own one.
“I've seen all the television | want to
see at the club” . . . (or the pub).

HAVEN'T SEEN ANYTHING

To those readers who may think this
way, may I suggest kindly but firmly
that anyone who has watched television
only in' a club or a pub, hasnt yet seen
and used television as it’s intended to be
seen and used. They're not in a position
either to appraise or to condemn.

In fact, I'll go so far as to say the
same thing about anyone who has only
watched television in the house next
door. You still can’t judge its appeal.

Why not?

Well, think what happens when a tele-

vision set is operating at the ¢lub or pub
It's over there against one wall, pro:
ducing pictures on the screen and issu-
ing noises relevant thereto. According
to the whims of those present, it either
stays on the .same channel for hours
on end or is flicked from one program
to the next in a search for something
that might catch the fancy.

_Half the people in the place are com-
pletely pre-occupied with their own
activities, offering spirited competition 1o
the TV set in both spectacle and noise.
What chance has any program of build.
ing atmosphére in such surroundings?
And how can ome judge any program
without atmosphere and even continuity
of attention,

Divorced from their context, the
emotings and posturings of any actor —

e - -

by ” €Vi[ /f 4
Williams

An hour later, with your shoes re-
soled and your pants presed, you might
try another program but here's the point:
You don't go to bed with that gnilty feel-
ing that you've wasted the whole even-
ing. You've soled your shoes, haven't
you, and pressed your pants and fitted
in some entertainment as well?

POLITENESS: TRIUMPHS

But that kind of adaptability isn't
possible when i1 involves the neigh-
bour’s set next door. Politely, you toler-
até the unacceptable. ;

And there'll be other times, after a
few hours behind the lawnmower, that
you wouldn't be dragged “out” with a
team of horses, You want to sit and
relax. ‘That's just the time when you
can ‘get the maximum of pleasure from
the minimum of subject matter—when
it's just in front of you, at the flick
of a switch, ;

Who cares whether it's a- quiz or
a whodunit or a sporting roundup?
You can probably take your pick. any-
way.

Until you :use television that way,
well—you - just -don’t know television.
You're not in a position-10 sav whether -

|~ | ey S
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the programs are adequate or not.

And what about the programs?

So often they're dismissed, again by
“the unitiated” as a compilation of quizes
documentaries, old films and Ameri-
can whodunits.  That's a smart and
very damning definition, but it isn't ne-
cessarily a just one, because it hap-
pens to be reasonably accurate.

It’'s reasonably accurate to describe
a glamorous lass as a compilation of
so much water, so much carbon, ete.,
but, oh brother, what compilations seem
to get around these days!

The fact of the matter is that some
of the quiz and audience participation
shows are quite entertaining.

Some of the whodunits are interest
ing and well produced.

And plenty of the old films are just
as good as the fare currently being
served in local cinemas. Does it real-
Iy matter if the characters look ten
years younger than we know they are?
In some cases, it's a jolly good thing!

Last evening, for example, I sat
through two such films, both Ffeatures
in their day and occupying, with a 10-
minute break, the entire evening. 1
thoroughly enjoyed them.

There are two or three more films
scheduled for the rest of the week, but
they're not my meat. Nor am [ wor-
ried in the least; in “fact [I'm rather
glad, 1 just don’t have the time nor
the inclination to spend every evening
in front of a television set watching
films, even if they were current hits.

Nor, for that matter, would I want
to spend every evening watching a sym-
phony cencert, as televised recently by

Channel 2.  After all, symphony con-
certs are just as time-consuming as
films.

NATURAL SELECTION

All of which, of course, is simply a
roundabout way of admitting that the
programs are patchy, just like those
in the local cinema or anywhere else.
variously suiting one person or another
according to taste. ; :

But, by the time one exercises nat-
ural selection and fits the wanted pro-
grams in between everyday commit-
ments, there are plenty of interesting
things to watch. Too many, in fact!

Perhaps that's why the people who
own a television set have least to say
in criticising the programs.

From R.l., in Charleville. Qld., comes
"a letter which looks quite alarming . at
first glance. Apparently we have been
puilty of ignoring definitions which have
appeared in valve books for years and
we likewise ignore criticisms, giving
publicity only to those who say nice
things about. it,

The last charge might be rather hard
to sustain, [ feel, because we've pub:
lished and answered a lot of critical lef-
ters in these very columns over the past
few vears. As for the “Correspondents”
page, however, we haven't tried to keep
any statistics- of readers “for™ or
“against.”

All we know as a staff is that, no mat-
ter how hard we seem to work at it
there’s always a full basket of letters
waiting to be answered. Somehow they
have to be fitted in between the more
urgent problems of building, testing,
writing and drawing. Frankly there
isn't much time either to preen, or to
get hot under the collar.

Pt

DIDN’T LIKE OUR
ANSWERS TO “TOM”

Deur Sir,

I note with interest your * Answer
Tom’ feature in last month's issue
of R. TV & H., especially that
portion dealing with class, A, ABI,
AB2, B, and elass C amplification.
I would refer you to the “Radio-
tron Designers Handbook,” fourth N
edition, pages 545 and 572; the
“Radiotron” valve data book series
RV'2, pages 5 and 6.

It will be seen that the elass
of amplification refers to the par-
ticnlar plate current and grid volt-
nge tmf\'. Grid current does not
enter except as a subscript 1 or 2.\,
{ Your definitions are misleading,
and in the case of class ABI,
wrong. A class B amplifier stage
does not necessarily draw  grid
current, although it usually does,
antd should be referred to then uos
g B2 stage.

e

I note also your habit of uac-
knowledging praise from readers in
your “Answers to Correspondents"

but failing te acknowledge uny
criticism offered.
i Yours faithfuliy,
Rl
; Charleville, 0ld. {
In actual fact, where remarks are

made at all, the vast majority of them
are complementary to what we are trying
to do. Readers tell us about successful
constructional ventures, knowledge gain-
ed after so many years reading. plea
sure obtained from using equipment. etc
— gpenerally as a preamble or a post
script to some immediate request.

Perhaps they are trying lo be politely
encouraging. Perhaps they prefer to be
modest about their failures. They may
even mean what they say but, whatever
the explanation, you can hardly blame
us for making some formal acknowledg-
ment of their remarks.

WHAT ABOUT TV?

Of course, we do have critics, About
12 months ago, some readers were quite
impatient about our apparent inertia
over constructional television. We seem
to remember telling them in the columns,
more than once, that we would encour-
age readers to spend their money only
when we thought that the whole project
could be properly orpanised — circuit.
supply and price structure.

Well, we stuck to that policy and are
very happy that we did so. So are the
trade houses, who have to attend to all
the tedious detail of getting parts to
readers over the counter.

We've been criticised, also, for our
failure to publish design data for an all-
transisfor portable, Interest in this sub.
ject at the moment is terrific. J

On his way back through America
last year, our Editor picked up a num-
ber of transistors, as used in current
overseas portables. We could spend the
time necessary to design a set around
those but where could readers get the
transistors necessary to duplicate our
efforts?

They couldn’t.

i

Only a couple of issues back, en-
couraged by promise of continuing sup-
ply, we put out a couple of regenerative
{ransistor sets. Through unforeseen cir-
cumstances, the supply dried up and,
right now, the said articles are scarcely
worth the paper they're printed on.

That's the Kind of thing that makes
you weep or drives you to drink, accord-
ing ‘to your inhibitions or prohibitions.

And then, of course, there are the
holders of Restricted Ham Licences,
who would dearly like to see some up-
to-date locally designed 50 and 144 Mc

ear. ‘
- So would we, O.M.s. But Ham gear
isn't stuff that you just build up and
rush into print. You build it up and
then use it on the air long enough to
find out why it isn't really optimum.
Then you rebuild it and try again, de-
scribing it only after you're satisfied.

TRYING THINGS OUT

The big trouble is that you can't be
“rag-chewing” on the air while you're
fiddling with a television set or watch-
ing programs or living with a new am-
plifier or an FM_tuner, Perhaps we
<hould add . . . or using a photoflash
or a Geiger counter or one of lhg many
other devices we've built up in past
YEATS. 4 y

Such equipment can only be conceiv-
ed and assessed against a background of
actual use under typical conditions and
that means time, time and more time.

But wait a minute. We're a long way
off the track, all because R.J, prqrppied
us to recall grounds for past criticism.
It's time we got back to the present.

And what about these definitions
which are the main bone of contention
in R.J.}s letter? [s he wrong or are we
wrong or is there more to it than meets
the eye?

We shall see. : )

First of all, the definitions which R.J.

quotes are well known, of long standing,
and logical in their meaning. Our cor-
respondent is certainly not wrong in
uoting them.
f (I]-le l;has every right to ask why, to
“Answer Tom," we didn't simply quote
these definitions and leave it at that, He
may well wonder why we adopted the
historical approach and explained the
terms more or less as they grew up.

The answer is simple enough. For all

their apparent logic, the definitions have

not supplanted earlier and less precise
terminology, even 'in valve manufac- .
turers’ own literature. Whether this is
carelessness or Continental bias against
American practice or what . . . I don'l
know. The fact of the matter is that
they are honoured as much in the breach
as otherwise. ;

DEFINITIONS?

Perhaps the trouble is simply that the
Jefinitions were not sufficiently authora-
titive in the first place, reading more like
statements of usage than otherwise. One
book I have defines classes A, AB, B
and C then adds, by way of a note, that
suffixes | and 2 “may be added” to de-
note the bias and drive condition.

It then proceeds to list valve data
in which the subscripts are variously
included or omitted. That's scarcely
a good example.

And see where this anything-but-pre
cise approach gets "us. A :

The term “class unqualified,
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should cover either class Al or class A2,
However, class A2 operation is so rare
that the majority of technical authors
and the majority of those who compile
valve manuals apparently consider it un-
necessary to add a subscript.

As a result, the general term “class A"
is used to describe what are patently and
specifically class Al conditions. Our
“Answer to Tom” merely acknowledged
this common practice, attributing to class
A the meaning it has in the majority of
textbooks and valve manuals — a linear
plate current relationship and no grid
current.

But in case you think this
“wriggle,” have a look at what the
“Radiotron Designers’ Handbook’® has
to say about class B. Having made the
point about subscripts, it adds “With
Class-B operation, the 2 is usually omit-
ted, since operation with grid current is
the usual condition.”

RARELY USED

And this observation is certainly war-
ranted. Only in specific ‘cases, where
there is a special point in so doing, will
one find any distinctive,reference to class
Bl and B2. In the vast majority of
textbooks and valve literature, the term
class B is used to describe what is
obviously class B2 operation.

And, as if that’s not enough, who has
ever seen discussion of class Cl1 and
class C2 amplifiers? In nearly all exist-
ing literature the ungualified term
“Class C” refers to an extra-cutoff bias
condition with drive into the grid current
region.

On the basis of usage, therefore, our
explanations are probably a good deal
more realistic than the “definitions”
quoted if, in fact, they are definitions. If
our article is to be criticised, it should
be for not having gone into this rather
lengthy story.

And what about our “class ABI” de-
finition, which R.J. quotes as being de-
finitely wrong. Presumably he takes
objection to our statement that ‘“the
grids are never driven substantially posi-
tive;” it should read “the grids are never
driven positive.”

WHAT REALLY HAPPENS

On a strict definition basis,
right and we are wrong.
moment.

In rating an amplifier, it is common
practice to quote such things as maxi-
mum output, maximum undistorted out-
put, or maximum output for so-much
distortion. All these figures are based
on the end result, as measured across
the output terminals.

I don't recall any published figures
of output at grid-current point, as mea-
sured on a microammeter, which in-
rcidentally may or may not occur at zero
grid volts.

In a practical “class ABI” amplifier,
its ‘measured and published character-
istics may easily involve a small excur-
sion into the grid current region, parti-
cularly where the penultimate stage has
a low output impedance and a reserve
of output voltage.

It was to encompass this rather prac-
tical possibility that we quite deliberate-
ly included the word “substantial.”

ISaltay

R.J. is
But pause a

Dear Sir:

I wish to cleur up an argument
> [ have been having with a friend.
If a triode valve has voltege
b applied to the plate by means of a
battery and the grid is connected to
the cathode a certain current flows
depending on the charucteristics and
voltage applied.

Now if the grid is discannected
from the cathode und left uncon-
nected, 1 contend that some of the
Y electrons leaving the cathode reach
the grid which, since there is no way
for them to leak away, acquires a

. WHA HAI;PENS TO AN OPEN GRID?

negative charge. This would reduce
the current flowing in the valve, Also,
if still more electrons are added to
the grid, as by trucking with a highly
negative, electrostatically  charged
body, I maintain that due to the grid
going still more negative the current
decreases further.

My friend says that in order for
any charge in potential of the grid
to affect the plate current there must
be some connection between grid and
cathode. Who is right?

Yours sincerely,

-
Maidstone, Vietorin.

e bl B b e s

So much for that.

From the above letter, it appears that
two other people are currently engaged
in an argument about valve operating
conditions. They want me to settle it

In point of fact, I'm likely to settle
them both because, strictly speaking,
they're- arguing about a situation that
doesn't exist. But let's start at the be-
ginning.

In.a practical valve, there are several
factors which would influence the poten-
tial of an “open” grid,

First and foremost, the grid is situated
within the cathode-to-plate electron
stream, where it intercepts electrons
which would tend to build up a negative
charge. The degree to which this charge
can build up is limited by the simple
fact that electrons are repelled as the
charge increases. « *

GRID EMISSION

A second effect, which may be evident,
is traceable to the tendency of a grid to
emit electrons.. This should not hap-
pen, admittedly, but it often does be-
cause the grid is heated by radiation
from other electrodes and is itself spat-
tered with emissive material from the
cathode.

Because grid emission loses electrons
from the grid, it tends to produce a
positive potential.

A still further complicating factor is
the impossible presence of gas in the
valve, which is ionised by the cathode-
to-plate electrons flow. The positive
ions are readily attracted to the grid and
also tend to carry it positive. :

The relative degree to which these
factors are significant depends a good
deal on the type and steucture of the
valve. There have been valves like the
old 45 and 47 which were quite famous
for the tendency of their grid to “run
away” in a positive direction.

The first point, therefore, is that the
factors governing’ the potential of an
“open” grid are rather more complex
than the contenders have apparently
realised.

But why did I put quotes around the
word “open”? -

Simply because valve engineers assure
‘me that there is mo such thing as an

open grid circuit. They say that it is rare
to find one having an effective resistance
higher than 10,000 megohms, by reason
of leakage. 3

Admittedly, this is a lot of resistance
but it is still low enough to allow any
surplus charge which may have been
introduced artificially on a grid to leak
away. Therefore, the idea of inflicting
a permanent high négative potential on
an open grid is not realistic.

WILL EQUALISE

The charge will always tend to equal-
ise at the potential determined by the
abovementioned factors for the particu-
lar wvalve.

In actual fact, valve engineers can
predict quite closely the resting potential
of an “open” grid by drawing a loadline
equivalent to the leakage path across
the grid current characteristic curves.
I've never done it personally but I am
assured that it is a perfectly practical
procedure.

One point remains to be emphasised.

At any instant, the influence of a
grid on plate current is largely a matter
of electrostatic fields. Therefore, it is
of no great consequence whether the
the grid potential is self-generated or
applied as a temporary charge while
“open” or applied from a low impedance
source. :

For a certain instantaneous grid volt-
age, the plate current will be so much
and that's that!

FINAL WORD

If there’s anything left to argue about,
I'd say thjs:

(1) If the self-generated grid potential
of the triode in question is less negative
than the normal applied bias, then open-
ing the grid circuit will allow the plate
current to rise.

(2) A permanent charge cannot be
applied to the grid because there will
always be a path by which such a charge
will leak away, however slowly.

(3) A potential at the grid will always
affect plate current, no matter how de-
rived. A tangible grid-cathode circuit
is not necessary for the control effect
to be evident.

Radio, Television & Hobbies Octoblar 195
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Figure 1: Here is the basic circuit for an RF amplifier stage. Figure 2: in an RF amplifier stage, triodes tend to be un-

Input and output circuit are both

signal frequency, thereby improving selectivity. Early RF stages
used triodes but tetrodes or pentodes are much to bé preferred.

normaily tuned to

the
This

was

from the

TRF Receivers and

the Superheterodyne

countered

stable because of their inherently high grid-plate capacitance.
in the early
t'eedlng energy back to the grid,
plate,

"Neutrodyne' recsivers by
out of phase with that

through a special circuit.

Slight  vibration i the detector
valve, causkng slight changes in plate
current, can be amplified by sub-
sequent stages to produce what are
known as MICROPHONIC effects,
Tapping the valve, or even normal
vibration, may produce thumps and
inging noises from the loudspeaker.

Then again, noise due to electron
flow in the detector itself can be am-
plificd to the point where it produces
a continuous background hiss. And
in mains-operated receivers, very
slight 50-cycle or 100-cycle voltages,

While a beginner may concentrate initially on building small regenerative receivers of the
type discussed last month, he must inevitably wonder about the design of larger receivers.
In this article, we explain the basic idea behind'two well known types of receiver, the "TRF"

IN anarticle of feasible length, it is not

possible to discuss individual circuits in
detail — the how and why of every re-
sistor and capacitor. The reader will have
achieved something, however, if he can
understand the gencral idea behind these
circuits, particularly the superhcterodyne.

Having grasped the busic idea, it should
he possible (o enlarge upon it later hy
studving the circuit and design informa-
tion on actual receivers which are de-
scribed from time to time in these pages.

The TRE and, later, the modern super-
heterodyne receiver. came ds a natural
development from the desire to producc

and the "superheterodyne."

stations and, in the early days of radio
broadcasting, many domestic receivers
were of this general type.

For domestic use, however, such re-
ceivers have certain basic limitations.

In the first place, performance depends
very largely on proper use of the reaction
control. If it is too far advanced, the set
ascillates, producing whistles in g own
loudspeaker and in neighbouring receivers
tuned to the same station.

It the reaction control is not sufficiently
advanced, perhaps to limit volume, selec-
tivity is likely to suffer fo the point where
two or more signals are heard together.

A SIMPLE COURSE IN RADIO—10

B e v P S A

receivers which were  morc  sensitive,
more sclective and more suitable for use
by non-technical members of an ordinary
houschold.

Their story is really 4 continuation of
the story tofd last month about small re-
ceivers and 1t must inevitably read like a
piece of radio history.

As we pointed out in the last chapter,
a receiver having a regenerative detector
followed by two audio stages is capable
of receiving a great many stations, both
on the broadcast and short-wave bands.-

By using a power valve in the final
stage. such a set can operate a loud-
spcaker at good volume on the stronger
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While this is no problem (o anyone
who understands what the controls are
for and how they are supposcd (o be set,
it did prove an embarrassment in the
carly days for non-technical members of
the household.  Some less critical ar-
rangement was obviously desirable for
general use.

Another difficulty with simple regener-
ative sets lies in the fact that there is a
practical limit to the amount of amplifi-
cation one can provide after a detector.
Thus, while one or two audio stages can
usefully increase gain and even selectivity.
{the latter by roundabout means), any-
thing more than this can lead to difficulty.

Radis,

coupled into the detector circuit from
heater and power supply, can produce
audible hum from the loudspeaker.

Last, but not least, slight variations in
high-tcnsion supply voltage, caused by
plate current variations in the output
valve, can he fed back as a spurious sig-
nal 10 the plale of the detector. f regen-
crative, (his feedhuck can cause an effect
called MOTOR-BOATING, cvident as a
regular pop-pop-pop  noise  from the
speaker.

While all these plohh.ms can be mini-
mised by careful design, they do set a
limit beyond which the detector-plus-
audio idea becomes rather impractical,

OTHER MEANS

This limit was reached very early in
the history of broadcasting, and designers
had to find other means of improving the
performance of their receivers.  Since
additional stages could not he added after
the detector, the only alternative was to
addd stages abead of the detector and 1o
amplify the incoming signal at ils own
frequency.

Such stages weie known as RADIO-
FREQUENCY AMPLWIER stages or
simply RFE stages.

Now an ordinary valve wiil not am-
plify radio frequency signals very effect-
wvely if merely coupled to the following
stage by a resistance-capacitance network
or by some kind of a transformer.

1t will give a great deal more ampli-
fication if coupled 1o the following stage
OQctobsr, 1957
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by means of a circuit tuned to the in-
coming signal frequency.

Figure 1 shows the essential details
of a TUNED RF AMPLIFIER.

The mcoming signal is fed through
4 tuned circuit to the grid of the RF
amplifier valve, This first coil, connected
to the aerial, is normally referred lo as
an AERIAL COIL. It is connected
directly to the grid of the valve, with-
out any capacitor or resistor, because
the valve is intended to operate as an
amplifier, not as a detector.

For the same reason, it is provided
with the cathode (or grid) bias neces-
sary to ensure operation as a class A
amplifier, :

Signal output current from the plale
circuit flows through the primary wind-
ing of a second coil assembly, and is
coupled into a tuned -secondary winding,
the two windings forming what is com-
monly referred to, as an RF COIL.

MUST TUNE BAND

The two secondary windings, with
their associated capacitors, must be cap-
able of tuning over the entire broad-
cast band, To receive any given station,
both tuned circuits should be set to the
frequency of that station.

Under these conditions, the signal
from the desired stajion is selected and
passed to the RF amplifier grid, in pre-
ference to other signals which may be
present. It is amplified by the RF
amplifier valve and passed through the
second tuned circuit, which also favours
the desired signal and tends to reject
signals on other frequencies.

In other words, the use of a tuned
RF stage not only provides ampli-
fication, but it also increases selec. -
tivity. This was—and is—a most im-
portant point.

Since an RF amplifier stage feeds into
a circuit tuned to the signal frequency,
this is the only frequency which it can
amplify properly. Because there is no
load resistor in the plate circuit and
no audio transformer, it cannot amplify
or pass on signals within the audio
range. Therefore, it is not nearly as
susceptible as an audio stage to hum,
hiss, microphony or motor-boating. This..
too, is important.

Many early receivers used one triode
RF amplifier stage, a regenerative de-
tector and two audio stages. These were
the first “TRF” receivers, the letters in-
dicating the use of a tuned radio fre-
quency amplifier stage.

Such receivers were generally better
than earlier types without the RF stage,
They had better gain and selectivity and
therefore relied to a lesser extent on
critical setting of the reaction control.
And because there was an amplifier
stage between the detector and the aerial,
the reaction sefting was not affected so
much by the type of aerial in use.

CONTROL REMAINED

For all that, the basic problem re-
mained that there was still a reaction
antrol to set, and attempts were made
‘o produce receivers with two RF am-

In detector or audio service it did not
matter a great deal, but in RF stages,
with both grid and plate circuits tuned
to the one frequency, the feedback tend-
ed to cause oscillation. One low-gain
triode RF stage was practicable, but two
such stages were almost unmanageable.

A temporary answer to the problem
was found in the so-called “Neutro-
dyne” principle, which enjoved some
popularity in the fate twenties. The basic
idea is shown in Figure 2.

The primary winding of the RF coil
was centre-tapped so that a signal volt-
age appeared at the lower end similar
to but out-of-phase with the signal volt-

to gang together the three tuning capaci-
tors and operate them from a single
tuning dial. This done, domestic re-
ceivers became really simple to oper-
ate for the first time—one dial to se-
lect the station and one knob to control
the volume.

TRF receivers reached their heyday
about 1930 and their general design fol-
lowed the pattern shown in the block
schematic diagram of Figure 3.

The incoming signal was fed by the
aerial to the first RF amplifier stage.
then passed to the second RF amplifier
stage and thence to the detector. This
was followed by a single audip stape.

Y

: s SPKR.
FIRST | seconp DET-
l"’RF AMP. RF  AMP. ECTOR PEIEJPEH
VOLUME POWER SUPPLY
= CONTROL

AND RECTIFIER

Figure "3: This block schematic shows the sequence of stages in a typical TRF

receiver, popular for domestic

listening around 1930, In
volume control was wusually a manual gain

such receivers, the

control operating in the cathode

cireuit of the RF amplifier stages.

age at the plate end. A small variable
capacitor was connected from the lower
end of the primary to grid and ad-
justed to have the same value, as the
grid-plate capacitance of the valve.
Being connected in this fashion, this
so-called NEUTRALISING capacitor
fed back to the grid a signal cqual to
and out-of-phase with that fed back
from the plate, so that the two cancelled
out. As a result, the tendency to os-
cillation was overcome and two triode
RF amplifier stages became practicable.
The early “Neutrodyne” réceivers
were, therefore, a special type of TRF
receiver, employing the principle of neu-
tralisation. \
In point of fact, neutralised TRF
receivers did not enjoy a lengthy period
of popularity because valve designers
came to light with the screen-grid prin-
ciple. Applied in RF tetrodes and pen-

tode wvalves, it almost eliminated grid- -
plate capacitance, and, therefore, elimin- *

ated the major source of instability in
RF stages.

WORKED WELL

As a result, it became possible to
achieve high figures of stage gain, and,
furthermore, to use two high-gain stages
in sequence. Nor was thers any great
trouble with instability. By shielding
the valves and coils and adopting a lay-
out which kept input and output leads
reasonably apart, such a set could re-

slifier stages ahead of the detector, but .main completely stable. even under full

with no reaction.

Here designers came up against the
basic problem which was mentioned in
Chapter 6 of this series. They found
that, because plate and grid in a triode
were side by side, there was consider-
able capacitance between them and
energy was being fed back from plate
to grid as a result.
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gain conditions.

With such gain available and the se-
lectivity afforded by three tuned circuits,
reaction became unnecessary and the
fumiliar. reaction control therefore large-
ly disappeared from sets of the day.

By carefully matching tuning coils
and adding TRIMMER capacitors across
cach tuned circuit, designers were able

but, using a sensitive pentode valve,
which gave high amplification as well
as ample power output to operate a
loudspeaker. |

Power to ‘operate all these stages
came, in mains receivers, anyway, from
u power supply built on to the same
chassis. This included a power trans-
former, a rectifier, a filter choke of some
description and two or more filter capa-
citors.

The volume control in such receivers
usually took the form of a potentio-
meter connected at one end to the two
RF amplifier cathodes, and at the other
to the asrial terminal. The adjustable
tapping went to earth.

SHUNTED AERIAL

With "the moving arm . towards the
cathode end, the RF amplifier valves
operated with minimum bias and maxi-
mum gain, while the amount of resist-
ance between aerial-and earth was too
high to make any real difference to it
cfficiency. Adjusting the control the
other way applied high bias to the RF
amplifier cathode and reduced the stage
gain; at the same time it shunted the
aerial to ground and therefore reduced
the signal input. )

It might be thought that the evolution
of this standard kind of TRF receiver
would have largely halted receiver de-
velopment in that it provided good gain
and selectivity with plenty of acoustic
output and simplicity. of operation.

But it didn't. [

About the same time, many new
stations were coming on the air, crowd-
ing the broadcast band and ever increas-
ing the demand for selectivity. The
limitations of the simple TRF ssoon be-
came apparent, particularly for the more
difficult reception areas.

To ddd an extra RF stage or an extra
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tuning circuit gave only limited improve-
ment at the cost of much greater com-
plexity — with the attendant risk of in-
stability. There didn’t seem to be any
‘obvious way of making tuned circuits
much more efficient. To resort again to
reaction as an aid to selectivity was un-
thinkable to a commercial designer.

As a result, they began to look for
other basic® methods of receiver design.
and the one which seemed to hold the
greatest promise was the superheterodyne
principle. This was not new, having
been employed, in a limited way, for
many years. But with new valves and
new methods it might be capable of trans-
formation. This. indeed, proved to be
the case. N .

VERY POPULAR

Designed around the better valves
available, and using a more modern
circujt technique, the superhet re-
ceiver quickly established itself in
popular favour, and has remained in
undisputed leadership ever since. -

But how does the superhet work? At
this point, we can drop the semi-histor-
ical sort of discussion and settle down to
some straight theory, This is appropri-
ate, because the superhet principle does
not yet .belong to history. Practically
every modern broadcast, communication
and television receiver uses the principle.

As the name suggests, the superhetero-
dvne receiver ulilises a method of hetero-
dyning or beating two signals together.

it has been found that, when two
signals are fed into a non-linear cir-
cuit, they comblne to produce signal
voltages at frequencies additional to
and distinct from either of the orie-
inal input frequencies, Further, that
these new frequencies are egual to
the sum and the difference of the
original frequencies.

Consider, for example, two frequencies
which we shall designate as fl and f2.
If fed into a non-linear amplifying stage,
it would be possible to detect output volt-
ages, as expected, having the original
frequencies f1 and f2. But, in addition,
we would find that output voltages were
present at frequencies equal to f1 plus £2,
and f1 minus f2 (assuming f1 to be the
higher numerical value). )

Taking sn actual case. we may feed
signal voltages at, sav, 2,000 and 1,500
kilocycles into a mon-linear stage. Both
original signal frequencies would be pre-
sent in the output, plus additional fre-
quencies of 3,500 kc/s (2,000 plus 1,500)
and 500 kc/s (2,000 minus 1,500).

OTHER COMPONENTS

In actual fact, there may be other fre-
quency components in the output, due to
the presence or generation of harmonics,
but we can afford to neglect these as being
incidental to the main cffect,

As we already know, stations on the
;broadcast band transmit on allotted fre-
quencies between the limits of 550 and
1,600 kc/s. To tune and amplify them on
a TRF receiver involves the use of a
ganged capacitor tuning two or three
matched coils,

There are difficulties in the way of
tuning more than about three coils in
this way, so that the performance of a
TRF receiver is largely limiled by the
selectivity and gain which can be achieved
with three variable tuned circuits.

But, in the superheterodyne, the de-
signers utilise the heterodyue principle to
change the frequency of each desired in-
coming signal to a new prearranged fre-
quency. This is passed to and amplified

Radio,“Televisior & Hobbies, Qctaber,
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Figure 4: This diagram illustrates the sequence of stages in a typical superhet °

receiver.

with the mixer. Detector and |F

Modern practice is to combine the oscillater in the one valve envelope
amplifier are

also commonly combined for

the sake of economy.

in a section of the receiver, which can
employ any desired number of fixed
tuned circuits.

The new frequency is usually lower
than the signal frequency but still well
above the audio spectrum, which is per-
haps the reason why it is commonly
referred to as the “Intermediate” fre-
quency.

The particular intermediate frequency
is selected by the designer to suit -his
requirements. If high gain and extreme
selectivity is the object, he may choose an
intermediate frequency of about 200
kc/s. But, with such a low frequency.
great care has to be exercised to avoid
receiving the same signal at two points
on the dial — called “two-spotting” —
owing to unwanted heterodyne effects.

An intermediate frequency of more like

2,000 kc/s minimises double-spotting, but

requires greater attention to the design
of the tuned circuits, if gain and selec-
tivity are not to be sacrificed.

STANDARD PRACTICE .

A compromise figure, which is
widely employed in this country, is
an intermediate frequency (abbre-
viated to IF) of 455 kc/s or there-
abouts.

Assume that a desired signal.is on
1000 kc/s. The first obvious require-
ment then, is for the tuned aerial input
circuit to be resonated to this figure. This
is accomplished by tuning the aerial input
coil with a variable capacitor, exactly as
in an ordinary TRF receiver.

The desired 1,000 kc/s signal is then
fcd into the “mixer” or “frgquency chan-
per” valve. In the output, remember, one
desires a frequency equal to the sclcc.lcd
intermediate frequency, which one may
assume to be 455 ke/s.

Essential for the frequency change is
an oscillator valve, which  delivers  a
locally generated signal voltage to the
mixer stage. To obtain the desired result.
the oscillator would be tuned to 1,455
kc/s — a frequency higher than the in-
coming signal frequency by just 455 kc/s.

At the output of the mixer stage, one
would expect frequency components
of 1,000, 1,455, 2,455 and 455 ke/s. But
the mixer valve plate invariably feeds
direcily into a tuned circuit, which wauld
be resonated permanently at 435 kess.
This one frequency is, therefore, selected
and passed on, while the first three men-
tioned above, together with all other in-
cidental harmonic frequencies, dre sup-
pressed.

If the desired signal

were on 1.020

ke/s, then it would be necessary to in-
crease the local oscillator frequency by
another 20 kc/s to ensure the output af
455 ke/s.

Thus, in a simple superhet, theru
are two variable tuned circuits. One
gives initial selection at the signal
frequency, and the other adjusts the
local oscillator frequency to a figure
which differs from the signal fre-
quency by the selected intermediate
frequency.

In the earliest *supers,” the aerial and
oscillator circuits were controlled by sep-
arate capacitors and fnning dials. But,
in all modern sets, the coils are accurately
adjusted. and the mullator tuned circuit
provided with a “padder” capacitance, so
that they maintain the required frequency
difference automatically.

Turning the one dial selects the de-
sired input signal and maintains the re-
quired frequency difference between the
signal mnd oscillator tuning circuits.

The new intermediate frequency gener-
ated at 455 ke/s {rom the broadcast car-
rier retains the original modulation, so
that it can be amplified and passed on
to the detector in the usial way.

PERMANENTLY TUNED

it is here that the advantage of the
superheterodyne principle becomes evi-
dent. Since each selected signal is auto-
matically transformed to a constant .fre-,
quency (which we have assumed to be -
455 kc/s), the 1F amplifier channel may
be provided with any, desired number of
circuits., permamntly f‘uned to the selected
intermediate frequency..

Coupling coils between  valves may
have both primary and sccondary tused,
instecad of the sccondaries only. as in
ordinary FRE practice. No variable tui-
ing pang is nccessary for this purpose,
and the coils may be designed for com-
pactness and cfficiency, and thoroughly
shielded for stability.

IF tuning circuits are frequently reson-
ated by means of small compression type
mica trimmers, adiusted with a screw-
driver, Alternatlv» and common pracnye
nowadavs is to have a fixed mica tuning
condenser and to vary the inductance of
the coil hy a small adjustable iron core,

Most ordinary superhets employ one
stage  of TF amplification, involving two
double-tuned IF transformers — and,
therefore, four tuned circuits. Larger
seis may use two [FF amplifier valves with
three 1F f[nns[mmcrs and. (hexefore §1X
tuned circuts.

These 1uned cirettits in the {F channel
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3 WAY

FULL RANGE LOUDSPEAKER SYSTEM

o,

TREBAX HIGH FREQUENCY
PRESSURE UNIT

Trebax is a new high efficiency pressure-driven reproducer

covering the treble register in multi-channel High
Fidelity systems. The frequency coverage is achieved with
complete freedom from irreqularities in response. The
efficiency of Trebax is such that it may be used with the

most efficient bass and mid-range units.

MIDAX MID-RANGE PRESSURE-
DRIVEN HORN UNIT

This entirely new reproducer is designed for high
efficiency, low distortion coverage of the middle
reqgister in multi-channel high fidelity systems. it
consists of a pressure driver and horn unit designed
to cover a total frequency range of 400 cps to 8
Ke/s. The efficiency of Midax is such that it can be
employed with any direct radiator up te 18 inches in
diameter. ’

SPECIFICATION
2,500 cps to 16,000 cps

SPECIFICATION

FREQUENCY RANGE FREQUENCY RANGE 400 cps to B Kc/s

IMPEDANCE IS ohms st 10 Ke/s A g o At 40 eps
SYSTEM POWER HANDLING HANDLING CAPACITY 25 watts
CAPACITY 25 watts CROSSOVER

CROSSOVER FREQUENCY 5 Kefs. EREQUENCY 750 cps and 5,000 cps

necessary for very low, distortion
reproduction of the bass register
and the high reliability under full
load conditions. The crossover points

AUDIOM BASS LOUDSPEAKERS
The AUDIOM series of loudspeakers are robust
single cone units and .feature the refinements

may be placed at any frequency
below 800 cps depending -on the
requirements of the other units.

U.R.D ... HI-FI

SPECIFICATION

AUDIOMS0 AUDIOM 70 AUDIOM 80

FLUX DENSITY 14,000 Gauss 17,000 Gauss 14,500 Gauss

BASS RESONANCE 135 c.p.s. 35 c.p.s. 35 c.ps.
FOMER ANDLING s 0wt 25 wats UNITED RADIO DISTRIBUTORS PTY. LTD.
IMPEDANCE AT o 175 PHILLIP STREET, SYDNEY.

15 ohms

Telephones BW3718, BW3926, BL3954 (Box 3456 G.P.O.)
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are tully eftective n
against unwanted signals.

For example. the desired signal may
be on 1.000 kc/s, with an adjacent and
interfering signal on 1,010 kc/s. - The
single tuned circuit ahead of the mixer
valve could not discriminate cffectively
against a signal only 10 kc/s removed
from the desired onc, so that a substan-
tial 1.010 k¢/s signal may reach the input
of the mixer valve.

REJECTS INTERFERENCE

In the output of the latter, there would,
therefore, be the desired heterodyne fre-
quency of 455 kc/s, plus another hete-
rodyne produced By the unwanted car-
rier at 445 kc/s. But, with four or more
circuits to negotiate, all tuned to 455
kc/s, the signal on 445 kc/s would have
little chance of reaching the detector at
trouhlesome level.

Thus, ecven though the average
domestic superhet uses only a two-.
gang tuning capacitor, there are actu-
ally five tuned circuits to discrimin-
ate against unwanted signals — as
against two tuncd circuits provided
by a two-gang capacitor in the TRF
arrangement,

The double-tuned IF  transformers
provide higher gain and cfficiency into
the bargain, and their isolation from one
another adds greatly to the flexibility of
the individual circuits.

The output from the IF amplifier stage
ultimately fceds into a detector, which
may be any onec-of several varieties. The
output and power supply arrangements
are exactty as for a TRF recciver.

Figure 5 shows the sequence of stages
in a typical superhet in hlock schematic
form. The aerial input signal is fed to
the mixer or frequency changing stage.
where it is mixed with a signal generated
by the in-built oscillator.

The resultant or intermediate frequency
is then amplified in the IF stage and pass-
eéd on to the detector. where the audio
component is extracted. This is amplified
in the audio stage and applied to the
loudspeaker, power for the receiver com-
ing, as before, from a power supply.

SEPARATE VALVES

At first, the functions of mixer
oscillator were entircly scparate,
caled in Figure 4.

The oscillator, generally a triode. oc-
cupicd an appropriate position on the
chassis. together with its associated com
ponents.

In the absence of other specialised
types, the mixer valve was a triode and
later a tetrode or pentode, when these
became available.

discriminating

and
as mdi-

The mixer was normally operated
under very high bias conditions, as em-
ployed for a delector. Hence, the mixer

valve in these early superhets was com-
monly referred to as the “first detector.”
The normal detector for demodulation
naturally gained the title of “second de-
tector.” .

In the inevitable trend to simplifica-
tion. it was found possible to obviate
the separate oscillator valve, and the first
'detector was made simultaneously to ful-
fil the function of oscillator by connect-
ing it to the oscillator tuned circuit.

This arrangement, employing generally
57 or 6C6 pentode, was widely used
around 1932. Known as the “autodyne”
circuit, it proved quite efficient and ade-
quate until the demand for dual-wave sets

emphasised its ‘non-suitability for such
receivers,
Radio, Televizinn & Hohbies, 1957
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Uttimately, the frend to superhet
circuits, the popularity of dual-wave
receivers and adoption of automatic
volume control, led to the evolution
of special valves for use as frequency
changers.

These vary a good deal in structure
from onc typc to the next, but normally
have a triode oscillator and a screen-grid
mixer sectton within the one cnvelope.
For all intents and purposes, they are
trecated as a single valve,

It is also commonplace to have one or
two diode elements, serving as delcctor,
in the same cnvelope as the IF amplifier
or audio power valve.

Because of such economies and other
circuit developments, it is now possible
to make perfectly serviceable domestic
superhet receivers incorporating only
four valves in all: Frequency changer,
IF amplifier and detector, output valve,
rectificr.

Such sets are no dcarct to produce
than a simple TRF, bul are capable of
much better overall performance. Hence
their universal adoption.

Receivers Intended for
communication work invariably use the
superhet principle, because of the hlgh
gain and high sclectivity which it
offers.

In such cases, economy is of only
secondary importance and it is com-
monplace to use two or even three
intermediate frequency stages. These
can be arranged to give high overall
gain and the high sclectivity nccessary
to separate weak individual signals
coming from distant transmitters.

Many such receivers, in fact, use
what is known as a “crystal filter” in
the 1 Famplifier to achieve extreme de-
grees of selectivity. Heart of the cir-
cuit is a quavtz crystal ground to
resonate mechanically at the mlcxmech»
ate frequency.

The provision of this and other faci-
lities at the fixed intermediate frequency
is something which could not reason-
ably be duplicated in any TRF design.

At the most high per-
formance receivers do usc at

same time,
superhet

lcast one RF amplificr stage ahead of

the frequency changer.

AN RF STAGE

An RF stage ahcad of o supcrhet
circuit makes a minor contribution 10
cain and selectivity and also helps ex-
clude from the frequency changer strong
stgnals at frequencies remote from the
desired station. In special circumstances.
such signals may cause spurlous beats
with harmonics of the local oscillator
and penetrate the [F channel. :

The main advantage of an RF stage.
however. is that it has a lower inherent
noise level than a frequency changer.
By amplifying the incoming signal
somewbat  before its frequency s
changed. a morc favourable signal-to-
noise ration van be obtained.

Modern television
the superhet principle.
this case is not to get extreme selec-
tivity but a specific amount of selec-
tivity—no more and no less. To mcet
this requirement in the variable tuned
cricuits of a TRF would be very diffi-
cult but, in the [F channel of a super-
het. it can be provided without any
special difficulty.

receivers also use
The problem in
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“ADVANCE™
MODEL @1
SIGNAL (.ENERAT()R

v A Robust Instrument for both
F/M, Sound an d Television

Receiver Servicing.

v Facilities to Deal With All
Australian TV Channels.

PRICE: £74/12/- (Plus Taxy X Lrecision at Low Cost!

Available on Hire Purchase Terms

This instrument, which employs accepted standard signal generator techmques
has been deslgned and produced to provide a S|mp|e to-use, yet accurate in-
strument at a price wﬂ'hln the reach of every service man.

NOTE THESE FEATURES ! !

% T.V..IF STRIP SPOT ALIGNMENT.

% MARKER GENERATOR FOR SWEEP
ALIGNMENT..

* SQUARE WAVE MODULATION
(INTERNAL) GIVES HORIZONTAL
BAR PATTERN.

Y STAGE GAIN MEASUREMENT WITH
ACCURATE ATTENUATION.

Y COVERS 7.5 TO 250 Me¢/s IN FIVE
'RANGES ON FUNDAMENTALS.

Y SQUARE WAVE RESPONSE OF IF
STRIPS.

% CALIBRATION ACCURACY * 1%.

% LEAKAGE LESS THAN 3 MICRO-
" VOLTS. '

% SMALL, LIGHT AND PORTABLE
(WEIGHT 171b).

% DIRECTLY CALIBRATED DIAL
WITH 374 INCHES OF SCALE.

Obtainable from the Sole Australian Agents —

JACOBY, MITCHELL & CO. PTY. LTD.

477-481 KENT STREET,
SYDNEY
PHONE MA 8411 (5 LINES)
. DISTRIBUTORS IN ALL STATES
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More ‘about the 5

inch TV Receiver

(Continued from page 73)

can devote to the job the beller bul,
in any case, we feel that by one of
these methods it should be possible 10
get your set working—and working well,

For the record, our first attempt at
alignment with the GDO produced once
again a curve quite good enough to give
satisfactory pictures and sound.

That's the end of Phil Watson’s slory,
and we hope it will help you to get your
receiver lined up.

It is true that quite a number of fel-
lows have received pictures and sound
by more or Jess aimless adjustments, and
it's true that some kind of results are
possible with the most hair-raising res-
ponse curves.

But in all cases, better results will be
obtained by achieving something that
looks the way it should.

And, as we have said, with cverything
just right, and a good lube, it is quite
amazing how good the pictures can be.

THE SOUND CHANNEL

Lining up the sound channel is quite
simple by comparison with the video
circuits. In most cases when tuning to
a station some kind of sound will be
heard, even with the coils well misalign-
ed.

Once again the wobbulator is the best
way to line up the sound channel, and
o ohtain a nice S curve in the classical
manner.

Bui it's so easy fo get guite good
wound simply by lining vp on the station
itself, that we rarely bother to go through
the whole process.

There are two steps in lining up the
sound channel. First you must adjust
the various tuned circuils for best sig-
nal sirength, and then you must bal-
‘ance the discriminator.

The simplest indicator for peak align-
ment is an ordinary multimeter connect-
od from one side of the 6H6 output cir-
cuit 10 ground. The meter should be
set to read abont 10 volts, and jsolated
from the diode with a résistor of about
47K. It may not even be essential to
use the resistor.

When tuned to a TV station, the cir-
cuits other than the secondary of the dis-
criminator transformer are adjusted up-
til the highest reading is obtained on the
meter. For preference the signal should
not be too strong while this is being
done, otherwise the limiter will flatten
the response and make it hard to find a
definite peak on the coils.

The coils are, of course, adjusted by
means of their iron cores.

METER CONNECTIONS

To balance the discriminator connect
the negative side of the meter to the
junction of the two S6K resistors and
the 10K resistor. The positive side goes
to the chassis. Adjust the core of the
discriminator  transformer untii  you
)il'rike a zero reading which coincides
with the clearest sound.

Just before reaching this zero. the
meter needle will move in one direc-
tion according to whether the core was
_initially too far in or ont, then it will
pass through the zero position to read
approximately an equal amount in the
opposite direction. or should we say it
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would read if it did not hit against the
pin.

The required zero is quite sharp, and
you should adjust the core quite care-
fully in case you run through it. But
thcre will be no mistaking the correct
setting once you find it,

The coils concerned in the complete
adjustment are T5, Té and T7.

There are a number of minor points
we would still like to cover about this
receiver, but most of them will have to
wait until pext month, when we hope to
conclude our remarks on it for the time
being.

SYNCH. SEP. CHANGES

One improvement which might be usc-
ful in some cases concerns the connec-
tion in the synch separator input circuits.

As we have already mentioned, il is
quite important that the pulses as fed
to the oscillators shall be quite free
from any video information.

This is particularly so in the case of
the line oscillator, which, being a simple
multi-vibrator, is very easily triggered. If
enough video should get through to this
oscillator, some lines might trigger on
picture information instcad of on the
synch, pulses. causing line tearing - or
slight displacement of some fines in the
picture.

Our task here is made more difficult

Amended circuit of first video amp to
incraase’ amplitude to seperator

because the frame oscillator needs a
very large pulse to cause it to fock re-
liably, so that we are forced to extraot
the largest possible pulses we can get
free from video.

The first requircment to obtain effi-
cient clipping at the grid of the synch
separator is to feed it with a very strong
signal.

By adding a second 1.5K resistor «to

the Joad of the first video amplifier, feed-
ing the synch separalor directly from
the plate of the valve, and the 6V6é
from the junction of the two resistors,
we can get just about double the avail-
able voltage for the separator while re-
taining approximately the same drive
voltage for the 6V6.

The higher load in the 6ACT plate cir-
cuit will probably reduce the video band-

(Continued on page 127)

The RADIOMASTER

RADIOGRAM
CHASSIS ...

A great performer on
Radio and Records

H1-F1 MODEL E22 reproduces pertect
high treble notes and bass notes
without ‘‘drumming” or distortion--
brings recorded sound to your home
as near as possible to the original A
high gain RJF. stage ensures satis:
factory long distance radio reception
regardless oi location Features in-
clude :—
e Treble and bass boost with separate
controls.
e Twn matched Jensen speakers (12w
and  6in) with crossover network
Eight uvalves, world range.
Push-pull output-—inverse feed-back.
Rudio-gramophone switch.
Provision for tape recorder.
Latest type Radiotron valves.
Straight line dial in four colours.
size 123in by T7iinm.
Custom built — six. months’ guar-
antee. :
e Frequency coverage. .40 lo
cycles.
® Design tested and approved by the
Valve Application  Division o}
Amalgamatled Wireless (A'sia) Ltd.

PRICE £M/5/-
Magic Eve tuning indicator 30/- extra.
Packing included. Freight extra.
Other Radiomaster Radiogram chassis

are available from £23/5/-

Write for particulars

SPEAKER ENCLOSURES

RADIOGRAM
CABINETS

13,500

available in-

Mar.y

sluding
naple

NEW CABINET MODELS FOR Hi1-F1
CHASSTS incorporate vented speaker
enclosures which provide for dual
speakers in separate compartments,
with “woofer” compartment felt lined
nd draped First-class finish

ALL TYPES OF THREE-SPEED
RADIOGRAM UNITS

WRITE FOR CATALOGUE.

H. B. RADIO PRODUCTS
103-105 Catherine Street,
Leichhardt, SYDNEY.

Telephone: LM5580
Established 25 Years.

popular designs

conleniporary in natural
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RADE REVIEWS AND RELEASE

NEW WAVEMETER FROM

Philips Wavemeter type GM3121 (grid-dip. oscil-

lator) was recently made available for test by

Philips Electrical Industries Pty. Ltd., of 69 Clarence

St., Sydney, and proved a very useful instrument

for the adjustment of peaking chokes and trap cir-

cuits in a television receiver we happened to be
working on at the time.

HE wavemeter has many uses. Find-
ing the resonant frequency of a
tuned circuit, finding the approximate
frequency. of incoming radio frequency
energy, finding capacitor and. inductor
values by resonance methods are a few
of the more common ones.

The essential part of the instrument
is a tuned circuit made up of an internal
split-stator capacitor and a series of ex-
terna! plug-in inductors enabling the in-
strument to cover a frequency range
from 2.5 Mc/s to 260 Mc/s. The maxi-
mum frequeney error is 2 p.c.

One half of an ECC85 valve is con
nected across the tuned circuit and can
be switched to operate as a Colpitts
oscillator for exciting external ¢uned
circuits or, alternatively with the high
tension switched off, it behaves as de-
tector of incoming energy.

In either case the rectified grid cur-
rent is indicated through an amplifier
by means of a type 4662 neon tube
which performs the same function as a
meter in a conventional grid-dip oscil-
lator. The length of a light column

At

phe

Philips ~ GM3I2
wavemeter is 93in
long by 3iin. wide
by 3%in. high com-

plete  with lid.
I+ covers from
2.5 Mc/s to 260
Mec/s.

A

varies according to the grid current ot
the first section of the ECC85 but the
initial position of the column can be
varied. Thus high sensitivity is retained
while large variations. in incoming sig-
nals or oscillator activity can be com-
pensated.

In a typical job of determining the
resonant frequency of a tuned circuit,
the instrument would be switched to the
“Osc.” position and with a ceil cover-
ing the estimated range in position the
light column is adjusted to occupy about
half of the length of the tube. When

B -

FOR WIDE-BAND CRO

ERGUSON TRANSFORMERS PTY.
LTD.,, Ferguson Lane, Chats-

wood, I\{.S.W., have produced a special
kit consisting of two power transform-

ers and a choke for the “Radig, lele-
vision and Hobbies™ Wide Band CRO.
The main high tension transformer,

under the type number PF1229. is de-

D e .

FERGUSON TRANSFORMERKIT

Fage Ninety-twe

o
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PHILIPS HAS MANY USES

the tuned

1s held near
circuit, the length of the column wili be
reduced as the dial is tuned through

the instrument

resonance. Having found the approxi-
mate point, the exact setting can be
found by reducing the coupling until the
dip is barely perceptible.

The instrument is extremcly well fin-
ished and housed in a moulded plastic
case. The latter is a safety precaution in
case of work on transmitters. etc. Coils
are ncatly housed in the plastic lid. The
price is £46/12/ plus sales tax where
applicable.

o~

‘signed for either 230V or 240V 50 c/s

mains and the secondary winding de-
livers 340-0-340V with the filtered DC
output 150 mA. An electrostatic shield
is fitted inside the transformer between
the primary and secondary windings and
an external copper band for stray field
reduction in accordance with the original
specification. The transformer mounts
on the horizoftal chassis of the instru-
ment with the cover above the chassis
and the bulk of the transformer below.

Type PFI1230 is generally sitailar ex-
cept that it has windings to supply' the
filaments and the EHT circuits of the
instrument. The filament windings are:
6.3V at 3A, 6.3V at 1.1A tapped at 4V,
SV at 2A, 4V at 1A tapped at 2.5V,
The EHT sccondary normally used in
series -with half of the main HT trans-
former secondary delivers 860V with a
nominal current rating of 2mA.

The matching choke has an inductance
of 4 henries measured at 200 mA DC
with 10V AC 50 c/s superimposed.
However. it may be used with 300 mA
when the inductance is 3 henries. The
DC resistance is 50 ohms. Type number
CF396 .

All three components are wel, finish-
«d with grey hammertone covers and
with laminations in black. They are sup-
plied in boxes with data on ratings and
connections.
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QUALITY PORTABLE TAPE RECORDER FROM NORWAY

We recently had the opportun-
ity of examining and using the
"Tanberg” tape recorder made
by the Tanbergs Radiofabrikk
A/S, Oslo, Norway. Local agents
for the machine are Simon Gray
Pty. Ltd., 28 Elizabeth St., Mel-
bourne. General finish and per-
formance of the instrument are *
excellent and we would expect
it to give trouble-free perform-
ance even in the hands of unskil-.
led personnel.

VI‘HE recorder is made in several
4 models to suit particular applica-
tions.  The simplest has two specds of
P 7/8 and 3 % in/sec, giving 2 x 128
minutes and 2 x 64 minules of twin
track recording with a 1.200 (oot recl
of tape. respectively. If thinner tape is
available the fength of a spool may be

B e O SR R

The '"Tanberg' tape recorder complete

with its portable carrying case. Overall

dimensions including case are 15in x

123in x 8in high. Recorder proper is

easily removed from carrying-case when

needed for use in conjunction with other
pieces of equipment.

P s A S

up to 2400 fecr with a corresponding
increase i recordmg time,  Frequency
response of the recorder is within 2 b
from 30 to 4.000 ¢/s at the lower tupe
speed and from 30 ¢/s to 8000 ¢/s at
the higher specd.

A second model has the same char-
acteristics as the above but with the ad-
dition of relays to allow remote control
of start, stop and rewind.

The third model has an additional tape
speed of 74 in/scc which, at the expense
of recording time, permits a frequency
response curve, level within 2 db between
30 and 16,000 ¢/s. )

Every cffort has been muade to ensure
case of operation and avoid the possi-
bility of accidentally wiping off recorded
matcrial, A three-position lever controls
the motion of the tape and the positians
of the recording heads. Fast forward and
rewind are available by moving the lever
from side to side and we were impress-
ed by the speed and positive action of
the braking system.

MECHANICAL

The tape is brought into intimate con-
tact with the magnetic hcads when this
same lever is pulled forward, and, there-
fore, this is the position used for cither
record or playback.

The electrical circuits which operate
the changeover fiom playback to record
are interlocked with the lever so that it
is necessary .to hold the switch in a
spring loaded position to lock the lever
for recording. It is, therefore, almost im-
possible to record on the tape by acci-
dental switching.

Immediately the lever is pushed to
“Rewind” or “Fast Forward,” the elec-
trical function switch automatically re-
turns to playback position.

No special threading of tape is requir-

Radio, Television & Hoblhies, Ccelobar, 195

nachine. The tape
is simply placed m a slot with the lever
in the neutral position. The tape is auto-
matically brought into contact with the
heads when required when the machine
is operated.

LEVEL CONTROL

cd in seting up the

Recording level is set by a panel con-
trol and monitored by an clectron ray
tube. A novel circuit gives a fast aftack
hit a slow decay time 1o the indicator,
making it casy to cnsure that the peak
recording level is not such as (o cause
distortion  but at the same (ime high

cenough to be well above the noise level

of the system.

Additional facilities add (o the useful-
ness of the recorder. For example, the
internal amplifier can feed directly be-
tween microphone and speaker where a
public address system is required. Pro-
vision is made for recording from a radio
receiver or from a gramophone pickup.

* Many other combinations are possible by

using the internal amplificr sepuarately.

B P B R e R S T

R. W. Steane & Co. Pty. Ltd,,
open Sydney office

THE manufucturers of the well-known
line of “Q-Plus” electronic compon-
ents will-now be able to offer a better
service to customers in Sydney via their
new Sydney office.
Mr. F. John Randell is the manager
and the temporary address is 8 Cadow
Street, Pymble, Telephone JX3556.

VERSATILE ACOS
PICK-UP CARTRIDGE

SAMPJ,ES of two types of turnover

crystal pickup cartridges are to
hand from Amplion (Australia)® Pty.
Ltd. One carries the type number
GP65-1G and the other GP63-3G. The
first has normal output for . a crystal
cartridge ‘and an cxcellent. overall fre-
quency response characteristic.  Data
supplicd by .the manufacturers for the
cartridge  on  microgroove  recording
shows that the response is 3 db down
at about 40 ¢/s/Jat the low end, very
smooth over the middle register il
rising to about 3 db above reference
about 5,000 ¢/s. The curve returns
to reference again at about 8,500 c/s
and is 3 db down at 10,500 c/s.

The GP65-3G is designed primarily
for high output and can be used in con-
junction with ‘Jow gain amplifiers and
portable record players, At the samwe
time the frequency response curve iy
smooth and acceptable in many ciuses.

Both cariridges are smaller in phyi-
cal sice than previous ungts, They hive
the  stundard  stotied mounting  holes
with {in ‘between centre lines bul in
addition "4 tapped mounting hole be-
tween the two to suit certain types of
vommercial pickup heads. This change
is noted in the type numbers by the
letter “G.” The “C” bracket has #in
mounting holes and “D” bracket is a
side motnting type.

Retail price for both the GP65-1G
and the GP65-3G is £2/18/6.

Page Minsty.thres



These two new Rola loudspeakers,
Models 6M and 3C, are particularly
suited for use in table model TV sets
where space is at a premium, yet ade-

quate facilities must be provided for
the extended range reproduction
available from TV’s frequency-modu-

lated sound channel.

Both new speakers incorporate the
famous Rola “Fluxmaster” principle
which eliminates the stray magnetic
fields which can distort the TV picture

The response of the high efficiencs
6M takes care of the low and mid fg

top response and forward-
sound which gives “pres

Radio, Television & Hobbies, October, 1957
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Philips AGI003T Automatic Changer.
A THREE.SPEED RECORD CHANGER Base dimensions are I3in x 1Zin. Fult
instructions for mounting and aparatien

are supplied with each unit,

A record changer of good quality, suitable for a radiegram or similar

installation, is available from Philips Electrical Industries Pty. Lid. under
the type number AG10037. This unit is designed to change automatically

up to 10 records and wili handle the three current speeds of 33 1/3,
45 and 78 r.p.m. A range of crystal pickups with different character-
istics is available.

WHEN used as an automatic changer.

the 10 records of each load may be
7010 or 12 inch, mixed in any order,
but must have the same grpove type and
the same speed, A special automatic
mechanism for sending record diameter is
included.  Any record c¢an. be rejected
while playing and. the next one in the
series automatically takes its place. Also
the performance can be stopped at any
time required without damage to the
mechanism,

Single records at all three speeds can
be played as desired, except that a special
spindle is required for 7 inch records
with the Jarge centre hole.

The entive changer assembly is secured
to the cabinet by means of a spring
mounting so that the speaker can. be
placed in the same cabinet without the
need to prejudice the low-frequency re-
sponse excessively, although, obviously.
wherever it is possible to mount the
speaker separately, it is desirable to do
this.

A feature of the AGI003T changer is
the series of pickup heads with different
characteristics.  Where convenience s
more important than the best possible
quality, the AG3010 dual sapphire stylus

Q Plus Core Locking

Compound

DJUSTING cores for IF transform-
4 X ers etc. which stick or which arc
loose have always been a problém in
high frequency radio equipment.

In television receivers where there is
a large numbcer of adjustments which
must be  accurately . maintained loose
or sticking coves can he a very serions
malter.

R. W. Stcanc and Co. have produced
a core locking compound for Jocking
and lubricating threaded iron dust cores
in coil formers. The manufacturers
claim that it will not harden of soften
with age, heat or cold and that the core
remains in position even under severe
vibration.

BASIC TV IF KIT

BASIC kit for the 1F strip of the

“R. TV and H.” 17in receiver is
now available from the Acgis Manufac-
turing Co. Pty. Lid., 208 Little Lonsdale
Street, Melbotrne.

The kit consists a  ready  punched
plated chassis with all the tag strips re-
quired attached by means of evelets.
Valve sockets and TE, tramsformers cans
complete with. moulded formiers and
slugs are included in the parts supplied.
Full information on winding the coils
is supplied by Aegis.

Details of the circuit and alignment
methods will be found in the August
1957 issue  of Radie, Television and
Habbjes.

Radie, T

vision % Hobbies, Ociober, 19
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head is recommended, while the AG3012  ber AG30235, is available and huas an ex-
and AG3013 are recommended for high-  pected life considerably longer than the
quallty reproduction from standard and sapphire  styli, The diamoad stylus
microgroove recordings respectively. should also result in reduced record wear

A special quality hcad with a diamond™  due to the fact that it maintains opti-
stylus for n]ILlO}ZIOO\L records, type num- | mum \hdpg over 4 long pcnod

T APE DECKS

ELMEC

£ s

. Tape Deck Type EL3.

Main features include:’ 3 motors, 2 speqids (31 ‘and 7} inches/sec.di’ Fast: hgwagd pnd
tewind. Instant; stop brakes.. Single knob _control, and high lmpgicnét ‘hedds.
s qu fqrfhor mformutlon wrif. or ccll to . -

60 F St., Ar dal ”
PRICE £37/2/6  FIME( .8 A" iorion

Freight extra.
Write for information on the Elmec M55 TAPE HEADS.
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JURSE IN TELEVISION

PART 25 — VIDEO AMPLIFIER STAGES (Concluded)

This article concludes the treatment of video amplifier stages with a discussion of video
peaking chokes and their application. Typical complete video circuits are shown by way of

BECAUSE of stray capacitance effects,
the response or gain of a video
amplifier tends to diminish with increas-
ing frequency. As shown last month, the
effect can be countered to some extent
by keeping all interstage coupling cir-
cuits to a low impedance, normally by
using very low values of load resistor.

This approach is not in itself sufficient,
however, because the order of load
resistance necessary to ensure a fat
response to 3 or 4 Mc is so low that it
is difficult to realise adequate stage gain
with it or to develop a sufficient order 'of
signal output voltage.

If load values have to be kept higher
than optimum to overcome these latter
difficulties, some compensation for the
resulting high frequency loss may be
ossible by partial by-passing of ampli-
er cathode circuits. Unfertunately,
however, cathode compensation is not
always convenient and is seldom ade-
quate.

As a result, all current model tele-
vision receivers use some form of induc-
tive compensation., involving so-called
“peaking” chokes in series or parallel
with the load and signal circuits.

O a broad basis, the function of such
chokes can be explained by pointing out
that the reactance of a choke rises with
increasing frequency, which is just the
reverse of capacitive reactance. One
would expect, therefore, that the inclus-
ion of a discreet amount of inductance
in a circuit could counteract the effect
of capacitance.

RESONANCE EFFECTS

In general this is true but a good deal
more than just this is involved. The pre-
sence of capacitance and inductance in a
circuit must inevitably lead to resonance
effects and to possible sharp discontinu-
ities in the response curve. Phase distor-
tion will also occur.

To take due account of such reson-
ance effects, it is necessary. to choose
just the right amount of inductance to
suit the capacitance present in the cir-
cuit and to make sure that the “Q"
factor of the resulting resonant circuit is
likewise of the right order.

If the values are improperly chosen,
the compensation may be inadequate or,
conversely, it may produce a serious
peak in the response curve, leading to
“ringing” or other picture faults.

In some ¢ases. the design procedure
and the association of the chokes with
existing load circuits is sufficient to give
a suitable “Q” figure. In other cases,
the “Q" of particular chokes may have
to be reduced artificially by connecting
resistors in parallel with them.

While all receivers use video peaking,
therefore, the number of inductance of
the chokes involved: and their position
in the circuit varies widely with the cir-
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illustration.

cuit itself and the physical arrangement
of the components. Values cannot be
transferred automatically from one re-
ceiver design to the other without some
risk of incorrect operation.

For all this, the inclusion of peaking
chokes in a video system allows the
use of much higher values of load resis-
tor than would otherwise be the case,
for a given order of frequency response.
The problem of obtaining adequate gain
and output voltage is therefore greatly
simplified.

In point of fact, the use of inductive
peaking confers another benefit, in that
it tends to sustain the response to the
selected high frequency, beyond which
the response may roll off quite sharply.
This teads to minimise interference with
the picture of the 5.5 Mc intercarrier
beat or other spurious compor.ents which
do -not belong to the picture inform-
ation.

POSSIBLE COMPLICATION

Without such peaking, the response
would tend to diminish much more
gradually with rising frequency, making
it desirable in any case to include reson-
ant absorption circuits for frequencies
above the video pass band.

Video peaking may be subdivided into
two basic methods, namely “'shunt” peak-
ing and “series” peaking, which may be
used separately or in combination.

Figure 138 illustrates shunt peaking in
its usual form—a peaking choke con-
nected in series ‘with the plate load resis-
tor of a video amplifier.

It might be suggested that it would
be more appropriate to refer to this
method as “series” peaking but such is
not the case. The word “shunt” is deriv-
ed from the fact that the choke is part

of a circuit in shunt between the signal
path and chassis potential. (B-plus is at
chassis potential as far as video signals
are concerned.)

With series peaking, on the other
hand, the choke is assumed to be in
series with the actual signal path.

In the shunt circuit of figure 138,
resistor RL and peaking choke L to-
gether constitute the plate load. At low
frequencies, the choke is not a significant
factor, because its reactance is designedly
quite low. However, at high frequencies,
where shunt capacitance is beginning to
affect stage pain the rising reactance of
the choke adds to the value of the load
resistor and maintains the gain more
nearly constant,

MORE EXACT APPROACH

This is the function of a shunt peaking
choke in very broad terms but a much
Closer examination is necessary if the
effect of resonance is to be reckoned
with and something like an optimum
curve obtained.

When actually designing a simple
shunt peaking circuit, it is first necessary
to nominate the highest frequency to
which full stage gain is to be retained.
It is also necessary to know the amount
of capacitance to ground in the circuit
to be compensated.

This latter can be measured directly
with a suitable direct-reading capaci-
tance-to-ground meter.

Alternatively, a response curve can be
plotted using a tentative value of load
resistor and arranged to exclude losses
from other portions of the total circuitry.
It can be shown that capacitive re-
actance will equal the resistive compon-
ent at the point where the response is
3db down.

4

TOO MUCH
IIL“

kf‘k
OPTIMUM VALUE /"

NO
COMPENSATION ="

FREQUENCY ———

| (b)

Figure 138: In its usual form, shunt peaking involves connecting a selected inductor

or choke in series with the load resistor. Correct compensation extends the natural

. curve as shown; teo much inductance’ produces an undesirabls peak in the response
curve,
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Having ascertained the capacitive re-
actance and the frequency involved, it
is a simple matter to deduce the figure
of capacitance which must be present,
from tables, charts or direct calculation:

The relevant formula is:

Ct equals 1 / (2 pi RL )
where:

Ct
farads,

RL is the total effective load resistance
in ohms and

f is the frequency in cps where the
response is 3db down.

By way of example, one might assume
the use of a 3000 ohm load resistor
and further assume that its “effective
value would not be much reduced by the
presence in shunt with it of the follow-
ing grid resistor and the valve's own
plate resistance. If, using such a load,
the response was shown to be 3db down
at 2.7 Mc, applying the above formula
would show that the total shunt capaci-
tance across the circuit must be about
20pf.

VARIOUS METHODS

At this point there.is some division
of ‘opinion as 1o the best method of cal-
culating the circuit constants and the
amount. by which the response curve
" should rise above or fall below refer-
ence. The following approach is rela-
tively simple, however. and widely ac-
cepted.

Having decided the frequency to which
full response is to be sustained, and
knowing the shunt capacitance, the first
step is to provide a load or total resistive
component, equal to the shunt reactance
at the frequency nominated.

For example, if the top frequency is
to ‘be 4 Mg, the reactance of 20pf will
be near enough to 2,000 ohms.
ing the use of an ordinary pentode with
high plate resistance and a high follow-

is a total shunt capacitance in

ing grid resistor, the plate load would. -

therefore, be made 2,000 ohms.

Under these simple conditions, the
response at 4 Mc would actually be 3db
down. The addition of a shunt compen-
sating choke makes up the difference. ,

_ By mathematical analysis, it can
be shown that the response at the
“3dh down” point is just brought to
reference when the reactance of the
choke is one half the value of the
load or of the capacitive reactance,

INDUCTANCE VALUE

In the particular example selected,
the choke would therefore need to have
a reactance of 1000 ohms at 4 Mc, The
relevant formula is:

L equals XI./2 pi f.

Where: 3

L is inductance in henries,

XL is the inductive reactance re-
quired in ohms and

f is the reference frequency in cps.

In the particular instance, the induct-
ance value would work out to 40 micro-
henries. Connected in series with the
2000 ohm plate lomd resistor, the com-
bination would produce the curve in-
dicated in figure 138 as “optimum," ris-
ing slightly above reference, then pass-
ing back through reference at the de-
signed upper frequency limit,

The rise above reference occurs be-
cause the load circuit passes through a
region of maximum impedance due, in
part to the onset of resonance bérween
L and C. In fact, however, the true re-
sonance does not’ occur at the poimt of

ASSUM- |

SERIES PEAKING '
L 'Ce _
o Ly i
T o= =| [NO A
RLT S « €2 S| COMPENSATION
\ FREQUENCY ———
* () (b)

[

Figure 139: Diagram [a) illustrates series peaking in its usual form, with the

associated stray capacitances divided by the series choke L. Diagram (b) shéws

how the natural curve is extended by the resonant peak but with a very sharp
roll-off beyond the designed highest frequency.

maximum impedance but at a nominal
frequency considerably above the de-
signed cut-off frequency.

For the design procedure just oul
lined, the maximum response peak is
about 3 per cent above reference and
occurs at 0.6 of the upper design limit.
The nominal resonance of L and
occurs as 1.4 times the upper design
limit.

Obviously enough, this Iatter
figure offers an alternative method
of calculating L for optimum com-
pensation. A still further’ approach
would be to select R by trial and
error to give a response 3db down
at the desired upper limit, then
select a choke, again by trial and
error, to yield an overail curve of
the shape suggested.

WRONG INDUCTANCE

If insufficient inductance is used, the
response will fall below this optimum
curve, If too much inductance is added,
a prominent peak will occur; well above
reference and shifted somewhat towards
the low frequency end of the spectrum.

In practice, over-compensation, which
may result in picture “ringing”™ is highly
undesirable and it is always safer to err
the other way if, indeed, error has to
be tolerated. i

The figures used in the foregoing by
way of illustration are typical enough
of what might be required in a receiver
for Australian standards,

The immediate problem is that a

load resistor of 2000 ohms is in-

convenientfly small for either a

video detector or a video amplifier

—in faet it may be impossibly so.

The designer is therefore usually
faced with the alternatives of reducing
shunt capacitance still further, serttling
for a narrower pass band or resorting
to other methods of compensation.

In practice, it is virtually impossible
to reduce shunt capacitance below a cer-
tain minimum figure and, as a result,
one or both of these suggested alter-
natives have to be accepted.

SERIES PEAKING

Figure 139 illustrates the principle of
series peaking, where the choke is placed
in series with the signal path.

By way of general explanation, it can
be suggested that the inductar L separ-
ates the capacitances associated with
the respective stages, so that only those
to do with the plate circuit are in shunt
with the plate load. Thus the diminution
of output with rising frequency across
the load is less than would otherwise be
the case.

It might be expected that any benefit
which might thus be derived would be
more than offset by the voltage-divider
effect between the series choke and the
capacitances 1o ¢arth associated with the

' following stage. This is not so, however,

because the choke is deliberately chosen
to form a resonant circuit with the
associated capacitances adjacent to the
designed upper frequency limit.

In actual fact, Cl1 and C2 may be
considered as being connected in series
across L, with their junction peint earth-
ed. In the vicinity of resonance the
voltage across C2 will tend to rise, be-

64L

TO PICTURE

= CONTRAST

CONTROL B4

Figure 140: Commercial receivers commonly use a combination of shupt and series
peaking, as illustrated at left, The method of design suggests proportioning the
stray capacitances so that C2 is twice Cl, with the load resistor on the low capaci-
tance side. Gain can be higher than with either method alone but the cut-off
characteristic is very sharp. -
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SURP[US STORES [7evsocrsrromvicrarissr

Please mention State from which
Mail Order is sent.

The place for ex-Army and ex-Air Force articles,

in excellent condition and astonishingly low prices.

512 ELIZABETH ST., MELBOURNE, C.1

\IR( RAFT 24-VOLT MOTOR ; S I (()Ml’l l'll* B\lll‘R\ (llf\R(.l*R
pecial Offer .
Fit(¢d

Complete with 400 gul. per hour Pump. b Warks
Ideal for pumping any kind of liquid, Magnifying glasses. 8 mags.. 8/6; 10} Brand off 230v
Many uses on any Farm. Will work | mags., 12/6. New head phones for cry-| New

Household

oif any 37""_ lighting plant. stal  sets, 32/6 pair. Tapped Trans- Seloinm ) Supply-
PRICE: £12/10/-, formers, 6, 12, 18 and 24 volts, 3 amps, | Rectifier

45/-, Tweezers, 5/6. Watchmakers' Eye- T £6/15/-
glusses. 6/6; extru strong. 10 mag.. 15/- | Ghages am ooten O o 12 voit_Charger
Set of five Watchmukers” Screwdrivers, | combined.  Chavges 4 m,l\v\«l&'l;/lslr':-, -‘.ln"-'.'.(m?
li"'{‘/"m;\”‘s{i““_” ()X),welfigg 1‘0!1‘26:‘. all;l.l)l).lslf..f‘ 15:: 6 amd 12 volt. combines H 3
2 3 - Metric open-end Spanner Sets
(7 spunners), 29/6. 24 volt. 1500 walt e
Generators, £12/10/- 200 am. Gener- BRAND NEW

ators,  ideal  for  welding.  £37/10/-, ENGLISH G.E.C. RECTIFIERS.
Ball Bearing Stepdown Gear Box, 39/6. ak i o
Steel Masons” Squares. 24 x 12, 14/6. Muke yourse

Pope 31in Steel Plunes, adjustable, 52/6. Battery Charget,

Call and select these bargains. 12¢ 2 amp .. . 326

Not Secondtiand

ov & amp ., .. 50/.

T o et o e e ot e et e e 12y ; amp ., .. 45 1 d, \\
Packing and delivery o raithead, S/ SPECTAL DISPOSALS v domn eoe R |
e A A e e A s i e e o I (2¢ 8 amy .. .. 796
) . . . METER OFFER Trausformers o sult
WEATHERPROOF FLYING SUITS Al Brand New.  Britishr Made, e ;";.,,;‘,,\,“!‘:":' - ,f
~(Brand new. | ek : ¥

U-1 Milliamp Meters,
2 diad L. S0/-

0-30 wmps DO 2in
dind .. .. .. .. 27/6

0-5 amp Meters. AC-

> Packing and pusi. §7- —&
/.IP]VCI'\‘\'.) F

Ideal for Motor
Cveliats, “fractor
Drivers, Boat,

Owners, etc.

In heavy proofed
canvus, with zip-

¢ ACLETATE SHEETS e
Repluce those broken side curtaing with
Cellulose ACETATE. which takes the
DC, 20 dial .. 45/- place of celluloid and lasts four umes
50-0-30 amps .. 50/- longer.  Acetate will not discotour. Non-

> i 0-50 ar AC-DC 45/- inflammable  acetate  sheel  is  recom-
pers ?n Md?‘ leg SO EMPS AL e eeee e T mended for all types of side curtains.

and. sleeves. ) 0-40 amps AC-DC .. .. .. oo 48/-UGheers are 20 thousands of one inch
When ordering, please stale height and {0-14 amps AC-DC, 4%in .. .. .. 59/6 [thick. Sheel size, 24in x 50in, Can be

chest medsurements.  PRICE 87/6. 0-200 amps DC .. oe en s £4/10/- [sewn or cemented inio frames,

Packing and postuge, 5/ Interstute, 1076 10020 umps DC .. .. ..., 37/6 PRICE PER SHEET: 32/6.
LEATHER FLYING HELMETS 0-30 amps AC-DC, 3iin .. .. ., T5/-| Pucking and pn»l:-uc 376, ln!»lslulc, 5/

Ev-RAF. .. .. .. PRICE.50/- ¥ACH | 000 amps AC-DC, 3in oo oo o, 78/« 7T memmrm s oo oo o 7o

fntcrcommunication Tubes .. .. 30/-10-1 amp DC, 24ia .. .. .. .. 45/- Universal Flexible Shafi (\h“"“

MK7 Goggles .. .. .. oo 25/< paiv ! 0.200 wps AC-DC, 3in ..., £4/19/6 |1 inchy 44in long. .. PRICE £4/15/-

Polaroid Goggles .. .. o0 o0 .. 48761 o LN <. | Grinding and engraving burrs. pkt. of
0-30 amps AC-DC, 2in ..wy o 45/ 6. 2/-. Polishing  brushes, 6d each.

Packing and posiage. 3/6. G-150 milliamps DC, 20 .o oo 45/- [ Hibbyists, die-makers, engineers, garsge-
— 0-20 volts DC. 24in .. .. .. .. 22/6 Lmen. plastic workers, these are useful.
FLYING BOOTS -3 mitliamps, 240 .. .. .. .. 45/- Calt and select.
Fine thing for Motor Cyelists, Tractor { 0-30 volts Weston . oy o0 ov oy 3075 ) oo e
Deivers, ¢re. Wool-lined. 0-40 volis AC-DC e ee u. 45/ SEALED BEAM °
£5/19/6 a pair. e e ———— SPOTLIGHT
Pucking and postage, 5/-; lnterstate, 776. Shooters! Sightseers! 6-volt.  The real thing g
TELESCOPES, GOING CHEAP for  Cars,.  Shooting, 3

Bous, ete. .
PRICE £4/4/-

ALSO 12-VOLT,
PRICE £4/8/6

Ngw yon o make yonr own music bhov with

these Swise Mausic Units,

EACH

1‘,lm l_\mrlﬂr. Harry  Lie 'l['llclllc- Wedding | 20 mugaification, pigskin carrying case.
arch, Merry Widow, Huppy Bisthday. ot o ety . C S /K. 1
Aunniversary  Waltz,  Silent  Koight,  Swedish pocket \.”'c’ .\'ﬂ} h...llld.\’. ’*'5/.5/ - 30
Rhapsody,” Avale Lawrie. How Dry We  aAve. | Mag., with fripod, £10/19/6. 50 mag, -
:::';' \(1')('.‘1:‘.“'? Barrel, Who's Atraid of e #hie prismadic telescopes, on tripod. £17/17/- Muarked 0 inches and willimetres.
Pucking and Postage. 3/; Interstate, 1/6, Packing and postage, 7/6; Interstate, 10/7- | Don't miss this at 14/6-—i’s one” “out

S — - i _ 1of the box P:lcking und postage, 2/-.

ENGINEERS' VERNIER GAUGE

[l‘lEl’H()\Ps DON V TYPE T

‘ S CUTTERS LI'AR IHF MORSE CODE,
Ideal communication phone, Robust con- | _ DIAI\[.ONP .CLAS.S (’\Ul ¥LR5 B 1 d
iﬁrﬁﬁé“’:}uhmﬁﬁﬁ)“ pl)l'lll.d.blt: twoodex;)}:‘;lse]\:, The Genuine Thing, For Glaziers, Car- uzzer complete in wooden cuse.
@ ZzZer ca sy stem. CE a < - =
(WITH = BATTERIES) s418,6 BACH | Peniers, clc. BRAND NEW, 47/6. 12/6

Packing and delivery. to railhead, 5/-.{ Packing and postage (all States), 7/6. Packing and Postage, 3/-,

Page Nineiy-aight Radio, Television & Hohbiss, Qctobar, |657




portion of the tuned circuit, this
ge also being the signal to the fol-
Wwing stage.

As with shunt peaking, various ap-
oaches can be adopted to determine a
witable value for L. Without going into
ngthy detail, an accepted method is as
follows: .

Nominate the frequency to which full
Bsponse is to be maintained and deter-
mine the order of capacitance present,,
tiactly as outlined for shunt compensa-
fion.

Try to arrange the wiring and place-
ment of parts so that C2 is about twice
Cl, Placing the blocking capacitor and/
0 grid return resistor on one side or
e other of the peaking choke, for ex-
imple, will alter their ratio by shifting
lle associated “strays” from one side of
e circuit to the. other. .

ATE LOAD

Optimum value for the plate load re-
fitor,” again assuming an ordinary pen-
Ide amplifier, 'is given by the formula
RL equals 1.5 Xet

fot is the total capacitive reactance at
iz frequency to which full response is
i be sustained. 2

. The inductance L is thén equal to

L equals 0.67 Ct (RL squared)

fhere

Lis the peaking inductance in henries,
{t is the total shunt capacitance in
tirads,

is the calculated load resistor in

The point which is immediately
‘obvious from the above is that the
plate load resistor can be 50 per
cent higher for series peaking than
for shunt peaking, which would sug-
Cgest 3,000 ochms as.a likely value
instzad of the 2,000-ohm figure pre-
flously mentioned.

This promises a significant increase in
toth gain and output from video stages
tl still with no greater margin in either.
& a result, it is common practice to /
loy both methods of compensation
imultaneously to allow a still further
ease in load resistance, with conse-
nt increase in gain and output volt-

ESIGN METHODS

' As with the simple shunt and series
uits, so the constants for a combina-
peaking system can be derived in
ariety of ways, to give an equal var-
of results. In general, procedures
ch suggest a high value for the load
tor and rely heavily on inductance
ustain the response, give an overall
e which is unduly lumpy and aggra-
phase distortion in the stage. The
iterse is also true.
 Phase distortion is undesirable in any
o system, tending to produce “fringe”
ects in the picture in the way of ex-
tggerated outlines.
ccepted formulas for calculating the
wnstants for combination peaking are:
RL equals 1.8 xCt. ;
Series L equals 0.52 Ct. (RL squared),
‘Shunt L equals 0.12 Ct. (RL squared),
foere \ B
‘RL is the plate load resistor in ohms,
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Figure 141: Here is a typical video amplifier stage, using a pentode valve with both

shunt and series peaking in its plate output circuit.

Note also the shunt peaking coil

in the diode load circuit.

Ct. is the total shunt capacitance in
farads and

L is the relevant-inductance in henries.

Application of the above formulas is '

relatively straightforward and may sug-
gest that the whole matter of video peak-
ing is similarly so, In practice, how:
ever, there are quite a few complicating
factors.

By way of example, the video detector
circuit requires compensation for the
same reasons as the video amplifier, Its
load has to be kept as high as possible
to give good detector efficiency, vet it

“is subject to its own stray shunt capa-

citance, as well as that associated with
the video amplifier grid circuit.

In addition, there is the inevitable cap-
acitance and inductance associated with
the R.F. filter, intended to eliminate the

[.F. component, also that to do with the .

sound take-off.

While shunt and series peaking can
be applied to correct the resulting high
frequency loss, there is considerable dif-
ficulty in assessing the amount of capa-
citive reactance which needs to be com-
pensated and the effective resistance in
the circuit. The load resistor itself pre-
sents no problem, but the internal re-

sistance of the diode as a generator is
a highly complex quantity, varying with
signal level and over the input cycle.

Since the resultant is not easy to as-
sess or even similate, a precise analytical
approach becomes rather difficult. As
a result, designers are likely to be guid-
ed by previous experience with similar
circuits and to select constants by ob-
servation of results.

In the video amplifier plate circuit it
is .often necessary to use a wire-wound
resistor to obtain adequate current-carry-
ing capacity. Such resistors will have
some inevitable inductance, varying with
brand and type, which is- effectively in
series with the plate load resistor.

YALUE SUBTRACTED

This extra inductance, whatever it is,
should be subtracted from the value cal-
culated for the shunt peaking choke.

A fﬁrther and very practical difficulty
is that the capacitance effects may vary
from one chassis to another, due to
placement of leads and components, It
does not follow, therefore, that precise
values ascertained in a prototype chassis
will be optimum for production versions
of the same thing. The inductance values
ultimately used are therefore, likely” to

B+

FROM'
DETECTOR

TO SYNC. &
AVC CIRCUITS

Figure 142: Another video amplifier circuit, using a triode-pentode valve, The triode,
as a_cathode follower, provides a low impedance feed to the picture tube and
relies less heavily on peaking than the circuit above.
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CAN

Yes, you save money,

make money when you
build an E.P. kit set!

The "R.T.V. & H." Television Set is a winner.
We have built it and can testify that picture
clarity is better than most, and equal to the
best commercial sets. This outstanding design
offers the hobbyist a remarkable opportunity
to make a first-class TV set at extremely
low cost. All parts for 21" model now avail-
able, complete with circuits.

Complete Kit available

The E.P. kit is complete with all necessary high
grads materialy right down to the last nut and
bolt. Write, phone or call for descriptive price list.
Everything as specified by "R. T.V. & H."

® To spread the cost, the kit may be purchased
) in four constructional stages described in "R.
TV. & H"

® Laboratory checking and elignment service

CABINET ! NOW AVAILABLE e e o o s

Yes! We can supply a craftsman-built version of the “R. TV, and Yes, not only can you check your assembly and
H.” cabinet (17in. and 2lin.) in walnut or maple. wiring against our master model, but if you wish
SPECIAL PARTS NOW IN STOCK we will check and align your completed T.V. set.

Ready-drilled TV receiver chasis with 3 brackets and EH.T. box. '

Cadmimn plated . £3/12/6 L} [} »

Set of 10 AW A Deflection Components, 17in model . .. .. £12/11/8 lt s easy WIth an E-P' Klt

Set of 10 A.W.A.dDeﬂm‘iixim Components. 211113 model .. .. .. i.)/l{g;‘:

Ready-drilled, cadmium-plated chassis for LF. strip .. .. .. . . .

Power Transformer to “R. TV and H" specitications .. .. .. £6/18/- ® Ready-drilled Ul"‘““fu including b“d‘eh..E'H'T'

Filter choke ceo.. .. E1/15/ box, etc., all cadmium plated, and passivated.

e AW.A. 17 HP4B is the correct I7in picture tube . .- .. £30/14/- . . included—i knob

The AW A 21 ALPY is the correct 21in picture tube £41/0/- ® All specisl mechanical parts included—i.e. kno

Bxpanded atum. for speaker grilles 11/- per squave oot bushes, pof-shiﬂx pot-brushes stc.

Picture masks and picture tube sockets available ex qmok N . " e .
{POSTAGE EXTRA ON ABOVE PRICES.) ® Designed to use "R, TV, & H.“ tuner kit or
MPORTANT: Before buying any individual componenis for vour TV ready-built commercial tuners.
Ser, investigate Electronic Paris price for the kit, complete or in Sec-

HoNs—it's amazingly Tow,

TRADE ALSO SUPPLIED

har G D R W My AR D AN WD G Moy A e W G ¢ S G e G WM UV O M R S AR SN N W R W

Send for details NOW
TO ELECTRONIC PARTS PTY. LTD.

1
]
[ ]
]
]
]
]
Dear Sirs, ' 1
Plense farwcard descriptive list of the TV Kit Sets. : THE T-v. KIT SET SPECIA“STS
1
1
1
1}
13
1]
]
]

NAME e E. S. & A. BANK BUILDING

(opp. Grace Bros.)
ADDRESS oo oo Corner Broadway & City Rd., Sydney.

Phone: BA4891-2-3

L T LT
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BUILD IT YOURSELF!

~ Build your own

PLAYMASTER

3

Designed by "Radio, Television and Hobbies" this high:
grade equipment offers combinations of units to suit every
requirement. Quality of reproduction on performance and
figures is amatzing. Furthermore, the cost is much lower
than that of 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:
ponents 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 cail for illustrated descriptive catalogue.

THE HI-Fl SPECIALISTS

E. S. & A. BANK BUILDING
' (opp. Grace Bros.)
Corner of Broadway & City Rd.,

Sydney, N.S.W. PHONE BA4893

Radio, Television & Hobbies, QOcfober, 1957
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i-Fi outfit!

HIGH FIDELITY AMPLIFIERS TUNERS CONTROL UNITS

A COMPLETE HIGH-GRADE

PLAYMASTER OUTFIT For unDir  £5()

If you are keen to obtain hi-fidelity reproduction, 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/& watt-amplifier (available as a kit or com
pletely built), the sensational Magnavox 12 WR twin cone
speaker and latest Dual record player Operated from a suitably
designed cabinet, it gives truly superior quality reproduction of
your recordings. Send now for Playmaster cetaloque

SPECIAL!

!
Send for details NOW :
TO ELECTRONIC PARTS PTY. LTD. i
Dear Sirs. :
Please mait me voir free catalogue deseribing Ploymaster %
Hi-Fi equipment. :
NAME e E
ADDRESS . e q

’ i
1
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Ot THE RECORD — AEWS & REVIEWS

This month, for a change | am commencing my remarks with comment on two books which |
recently received. There is much in both which invites comment, but | have only space to

deal with a few of the

UNE of the most curious things about
judging the gquality of a sound
“system is the manner in which many
people go about it. There is probably
. a very natural reason for the fact that
most of them will sit you down in a
chair and play a disc of what Percy Wil-
son calls “queer poises.”

He makes this point in “The Gramo-
phone Hundbook.” a copy of which was
sent to me by the Technical Book and
Muagazine Co., 295 Swanston Streel.
Melbourne.

Now 1 am just as fascinated by
records of unusual sounds as the next
man. There are few more interesting
and entertaining pastimes than to listen
to brilliant and ingenious sounds which
some recording engineers ate particu-
larly adept at producing.

USE OF QUEER SOUNDS

To a trained ear, there is undoubtedly
some meaning in hearing the internal
workings of a gas engine as presented
by Mr. Cook, even if we are not very
familiar with how a gas engine should
sound.

The unmistakable cries of a baby in
distress, and the equally obvious move-
ments of its mother in preparing the
called-for sustenance will provoke mixed
feelings, but the sudden noise of a jet
plane passing overhead or a steam
engine stopping a few feet from your
nose can supply plenty of information
to an expert, if his nerves will stand it.

But for the average person to evaluate
an equipment ot collection of equipment
this way when he is primarily interested
in music doesn’t altogether make sense.

This comment | thunk could extead
to such things as jazz bands which
specialise In gueer sounds particufarly
ax made by trumpets and reed instru-
ments.

TIMBRE AND DISTORTION

The waveform of many such sounds
is so ragged that it is deubtful whether
distortion as such can be easily detected.
In fact we could make a good case that
the wvery timbre of these instruments
depends on what we normally consider
ay distortion, except that in this case it
involves the kind of sound the player
wants us to hear.

The greater the harmonic content of
the sound being reproduced, the tess sig-
nificant is the amount of distortion with
which it is reproduced. And if our
acceptance of reproduction will depend
on mental reference to some standard
of past experience, what is the standard
for a4 queer noise?  The queerer the
better. 1 shauld say.

When an engineer wants 1o test by
histening whether there is distortion to
be heard in a sound., he doesn’t use
square waves. By crmploying pure tones
of sine wuve character. and adding or
subtracting small amounts of distortion,
one 1s amazed just how easy il is to hew
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matters that c ome to mind while looking through them.

amounts which, on more complex tones,
would simply be lost in the rush.

['s reasonable, therefore, if you want
to assess fhe pleasaintness or otherwise
of a sound system, 10 avoid noises which

will mask many of the effects for which®

you are listening.

Incidentally Wilson makes the point
thut listening to records of gliding tones
as an attempt to judge an amplifier, is
misleading. Thiy I think is not a com-
plete statement, as such a test can be
very informative if ils limitations are
realised.

DEMONSTRATION DISCS

in fact this is my only real quarrel

with Mr. Wilson; he is apt to make
statements rather dogmatically which,
under some circumstances. might not be
true.

But then for a technical writer, this
is one of the most difficult things to

avoid. Try it yourself if you don’t be-
lieve me!

| am extremely glad to see in Aus-
tratia special demonstration records such
as those recently issued by Capitol.

They answer in i most practical way
the question “What record can 1 use to
test my amplifier which will represent
accredited good recording?”

It is sale to suy that if the record
company was nol prepared to be judged
by the excellence or otherwise of its
product. the record would not have been
passed.

And it is reasonably safe to assume
that, on good equipment, it will play
in the manper the makers say it will.

The best feature of such records is the
inclusion of much material taken from
their own ¢utalogues.  These give you
the Qppmlumlv to judge on music of the

B A e

by J ohnh
Moyle
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kind vyou operate your equipment to
hear.
Because we hear the humun voice

more often than anything else. listening
to voives is as good 4 test'as any. The
critical ear will quickly pick up colora-
tions, particularly resonances i speaker
enclosures and the like. very quickly
this wayv, bul it s most essential that
the volume level should not be higher
than that. appropriale to vour listening
room.

You won't get naturul voice reproduc-
tion il the sound is twice as loud as it
normally should be.

I listen a good deal to chamber music

Radio, Tslevision & Hobbies, October.

when trying something new because it
contains a fairly wide range of sound
(.hum(.lcr particularly it it includes a
clarinet or some other wind instrument,
and yet one can generally separate out
any individual part for close listening.

And, of course, good examples of full
orchestra and organ are necessary for
testing on heavy weight.

However, this wasn’t intended as a
dissertation on how to test sound eguip-
ment. | am mérely agreeing in prin-
ciple with Mr. Wilson, in that the best
test will be careful listening on good
standard records rather than sound
shockers, keeping the volume level
appropriate to the size of your room,
and working at it. By this T mean
serious, attentive listening.

It you can stand four or five hours
at a stretch, playing all kinds of
material, and not feel unduly fatigued,
there isn’t much wrong.

USEFUL MATERIAL

Mr. Wilson’s book contains a great
deal of usefu! material ranging from the
general to the particular. A good deal
of it appears in other similar books,
which, of course, is inevitable. But it is
intensely practical in that it tells the
average man how (o do many things
such as lining up a turntable and track-
ing a pick-up, or making a vented en-
closure.

- [ts price is 25/.

A very different type of book is “Un-
derstunding Hi-Fi Circuits” by Norman

Crowhurst, sent (o ug from the Gerns-
back Library. and priced in US.A. at

two dotlars 90 cents in soft cover.

The author is one of the best-known
writers in the audio ficld, and one of
the best informed. ’

His preoccupation is primarily with
circuits. how to work out amplifiers,
phase-splitters, inverse feedback, loud-
speaker damping and so on. But he
does not consider ;here either pick-ups
and their associated problems, or loud
speakers except as far as coupling net-
works und their electrical probiems are
concerned.

PRACTICAL EXPLANATION

He has not setl out to tell the reader
that one method of obtaining a result
is to be preferred to another. Rather
does he analyse the features of each. and
in doing so leaves the reader better in-
formed and able to selecr the circuitry
which best suits his purpose.

Crowhurst's explanations are alwayy
practical and definite; he is not an
evasive writer nor one who deuls in

generalities.  He gets down to the facts
of the murter in hand because he under-
stands it. and although occasionally he
digs more deeply thanw the .average
reader. there 1s  always a practical
example -to tie s theory together.

1 thought this a well balanced and in-
formative book, )
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STRAVINSKY—The Fairy’s Kiss
Ballet. Played by the Cleveland
Orchestra conducted by lgor Stra- -
vinsky. Coronet K1.C 538,

On first hearing, you will probably
note this as one of the strangest ot
records.

It was composed about 1928 as a
ballet. and is based on the music of
Tchaikowsky, mnot only his munner of
writing b h]s material as well.

The way in which Stravinsky has
mixed his style with that of Tchaikowsky
is absorbingly interesting. At times, one
is almost inclined to believe that he is
creating something very like a nmusical
lampoon, although the extremely compre
hensive cover, notes .claim thut such an
idea—even of parody—was far from his
mind.

At any rate, it is a most extraordinary
creation  of imitation, variation and
metamorphosis.

Maybe after a few hearings | could
begin to think of it as a ballet, but so
far its achievements as musical invention
have betrayed me.

Nor has Stravinsky tailed to insert
some passages almost equally reminis-
cent of his own work., The Stravinsky
of Petrouchka, for instance, is occasion:
ally very clear.

As Stravinsky conducts,
sume it sounds the way he wants it, and
the orchestra plavs and is recorded well

CHAUSSON—Symphony in B
Flat, Opus 20. Played by the De-
troit Symphony Orchestra conducted
by Paul Paray. Mercury MG 50108.
This full-voiced and romantic sym-

phony has rarely been recorded—-this is
the only LP 1 have in my collection
Despite its limitations, it is very easy to
listen to, and I have always liked it.

It is very reminiscent of Cesar Franck,
who was Chausson’s teacher, but then
many French composers of that era
showed" the same influence.

But Chausson has a much warmer
touch than Franck, even if he has no
more to say.

The material of this symphony sn’i
at all profound, and is treated at length
with a heavily-laden score. There are
frequent touches of Wagner again a
characteristic of the period.

1 thought the performance an admir-
able one. Paray specialises in this sym-
phony. If 1 remember correctly, I heard
him conduct it in the Festival Hall last
year; and, of course, he is a French-
man.

The recording is a heavyweight for
Mercury, particularly the bass ead. This
effect may be as much due to the score

as the recording, for it is somewhat
thickly plastered below the middle
range.

Its outhneq aren’t guite as distinct as
is usunal for Mercury, but it’s a most im-
pressive-sounding thing. The top regis-
ters of sirings and brass (see the opening
of the third movement) may find the
edge of your fweeter.

SOVIET ARMY CHORUS AND
BAND-—Thirteen Folk Songs; Rus-
sian, Ukrainian and English, Colum-
bia, 330CX 7,500,

The singing style of Russian 1nale
choirs became familiar to us with the
Don Cossacks, who have toured the
world for more than 30 vears.

The Soviet Army Ensemble, the choir
and band of which are heard here. sings
in much the same style, except thal it
is accompanied, and is, if anything, more
spectacular in its strength and power.

.Rad‘io, Television & Hobbies, October,

we can as-

T'his combination made a tremendous
impression while on a recent visit to
England durmg which this record was

madle.

Most ot the Russian traditional songs ,

are to be heard, such as the “Volga Boa
Song.” “Kalinka” and “Bandura.”

There are a couple of Englisb songs
as well. the surprise heing a superlative
rendering of “Tipperary.””

A strange song to come from  Rus
sians, but no British ¢ombination ever
sang it with greater zest.

You know what to expect, and if you
want it you ceriainly won't be disappoint-
ed. The recordix‘]g is first rate

CHOPIN—Piano Concerto No. 2
in F Minor, Opus 21. Played by
Stefan Askanase and the Berlin Phil-
harmonic Orchestra conducted by
Fritz Lehman, DGG 18,040 L.P.M.

You won't hear & more graceful o
musical performance than this one.

I can well imagine it being played
more powerfully. more brilliantly, more
tenderlv. Many people imagine that it
doesn’t matter much how vou play
Chopin, they will be ali right.

This, I think. is true only to a secon-
dary degree, an idea fostered largely by
people who are interested as much in
displaying themselves as the music.

This man plays Chopin as though he
loved the rnusic, understood it, and be-
lieved it to be a masterwork in its own
right,

His approach ‘< n conftrast to many
hard-fisted performances which are not
uncommion, and relieves it of the fate
accorded to it by those who like pretty
playing.

It’s convincingly done. 10o. Askanase
is a distinguished pianist, well able to
sustain the dedicated role he has assum-
ed, a producer of warm. full tone. if of
moderate power.

I have heard few versions which gave

evidence of greater thought or prepara
tion.

The highlights are played with vigour
rather than vitality, but, in general. il
is a beautiful performance.

The recording has D.G.G - hallmark
but there are nebulous spots.

Limpid. luminous Chopin which all
will like. and of a class we would ex-
pect from one of today’s leading expon:
ents.

DEBUSSY — Two Nocturnes,
Nuages and Fetes. Ravel-—Daphnis
“and Chloe, Suite No. 2. Played by
the Philharmonia Orchestra con-

ducted by Guido Cantelli. HM.V,
0.B.L.P. 1089.
This i1s a record which makes us

lament very bitterly the death of Can-
telli, all of whose recordings have shown
a rare quality and even rarer promise.
In London last vear | talked my way
into a back seat in Kingsway Hall to
hear him record, only to discover that
something had upset him, and he didn’t
turn up. So ! heard Kempe instead,

A few months later Cantelli was killed
in an aircrash.

Missing out on that session was one
of my biggest disappointments.

Both sides of this disc present super-
lative playing, maybe not as fine in de
tail as Ansermet would have done it
for instance. bur sensitive and finely
controlled; not as fragile as it right
have been, but firm and balanced in its
dynamics.

The Philharmonia

shows its mettle

1957

most impressively. This is music which
emphasises the strength of all sections,
aid this orchestra is undoubtedly as:well
equipped as any in Europe.

How beautifully they build the sound
in Nuages; a warm, romantic glow, it is
trug, where a touch of austerity might
have been in place. but it is a jov to
hear.

fechnically there isn’t o better version
of the music, nor a better surface. |
admired particularly the balance of the
basses in the Debussy. Their contribu-
tion is perfectly controlled withowm xny
loss of weight or significance.

A fine record from every pomm ot
view.

DEBUSSY —Etudes Book 1, Nos.

1-6. Book 2, Nos. 7-12; D'un Cahivr

d’Esquisses. Played by Walter Giese-

king. Columbia 33CX {261,

The universal praise which critics have
given to the Gieseking records of e
bussy has become almost raditional. but
i's quite justified. He bad an affiniry
in heart and mind which allowed him
to play every note intelligently and in-
telligibly, apart altogether from the
quality of his touch which, for the most
part, fitted the music so completely.

This is probably the only record re-
leased here of the “Studies,” a product
of the composer’s last years. They are
intended as excursions intg piano tech
nique. but, as with al) great studies, each
has the germ of an idea or an effect of
sound to exploit.

This is primarily a pianist’s record. its
rewards have to be extracted by close
listening, and there are many things
aboul Debussy in it which are quite sur-
prising. They begin at the very first
bars.

Gieseking shows here two characteris.
tics which seemed to grow in his later
years—a tendency to niggle over some
small-sized passages which should be
delicate but firm, and a trick of covering
up when the pace becomes a little too

2 FIDELITY

AEGI Mullard  '5-10°

HI-Ft  AMPLIFIER
Here is a -eliaole, hi-fidelity Amplifies, made
et S S A R

MWoelte o leafles

AEGIS ..

TUNER £35
Pertect . companion tor Aegis '5-10” “amnplifiex
Lalest circuit techniques. Permanent  satin-gald
finjsh. WRITE for leaflet TODAY

AEGIS MFG. CO. PTY. LID.

208 Lt. Lou. ale St, Melb,, FB3731.
ASK T SEFE THEM BOTH AT YOUR
DEALER™ e
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Why the TANDBER(E

is pre-eminent !

the first
fruly Light-Weight

Three - Speed Hi-Fi

Tape Recorder with
"Studio-Machine” Performance

The TANDBERG Tape Recorder is ideally suited to serve as a central sound

source of the finest Hi-Fi system of any dimension. Its ability to record live

broadcasts and mix the microphone with any other programme material
gives it the versatility everybody has been waiting for.

At 13" per second . .. | AF 33" pér second ... | At 71" persecond . ..

up to 8% hours per 7" reel is obtained music is recorded with quality and the "Tandberg' gives the truest High-

when dictation or long uninferrupted presence never before achieved at this Fidelity full range sound [30-16,000
playing is more important than frue -peed.  {Response is 40—8.000 c.p.s. c.pss. plus minus 2 db.), so ar only
High-Fidelity. Even music can be re- plus minus 2 db.). obtained with big studio machines at »
corded at this speed with no audible spead of 15" per second

“"waw'' or "flutter"! {Response 50 to

4,000 c.p.s. plus minus 2 db.}

Brief Specificat-ions

Ease of Operai‘ion . Inputs: Hiimpedance microphone, | meg. Phono or radio, 500K {Both inputs can be
Single Jever controls start, stop, used simultanecusly fo: mixing)
fast facward, rewind and play- ou'PUh: 2.5 watts, 4 watts peak, low-level ~utput 1o hi-fi system, monitoer output for
back. A 3.position switch headphones.
changes. speed as required, and Wow and Flutter: Below 0.19 at 7} in/sec.
AUTOMATICALLY SELECTS Heads: .00028 head gap. Dual track record-playback. Separate erase head.

THE CORRECT EQUALIS-
ATION. A mechanical inter-
lock prevents accidental eras-

Signal to Noise Ratio: 60db below highest recording level. !
Recording-Level Indicator: Eiectronic-eye tube.

ure A unique time indicator Time Indicator: Builtin dial.

accurately locates any part of Direction of Travel: ic international standard, and for pre-recorded tapes.
s recording. Hi-Fi output and Equalisation: i CCIR specification.
radio or phono input jacks are © Measurements: (5 in. length. 1IE in. width, &2 in height.

Fitt f the cabinet. .
itted at the rear of the cabine Weight: 22 tb. (with transport case, 27 b},

Production methods well ahead of their time and a world-wide demand
have produced this superb machine at a very reasonable figure.

Available from progressive retailers throughout the Commonwealth, who will be happy to arrange
a demonstration.

AUSTRALIAN NAT'ONAL DISTRIBUTORS:

Simon GrayPly. ltd

28 ELIZABETH STREET, MELBOURNE C.1. Telephones MF 8211, MF 8166
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hot, Neither worries me very much,
and is small criticism to offer a per-
formance of this quality.

[ can imagine a different. but nol a
better one.

Piano tone is good—no ;angles. no -

tubbiness. Columtia ar its best
In its class, a monumental disc

BEETHOVEN-—Sonata No. 14 in

C sharp minor (Moonlight), Sonata

No. 8 in C minor (Pathetique)

Played by Rudolph Firkusay. Capi-

tol PB-8322.

This is a new prams! to me, one whom
Capitol has signed up and of whom we
will probably hear more.

He has @ habit of hanging on o
phrases he wishes to illuminate in 4 man-
ner which becomes a bit monotonous
because it is so obvious. It is particu-
larly noticeable in the first movement of
the Moonlight which. in my view,
should be played calmly and steadily. and
its tempos treated with the greatest of
care and discretion.

But on the whole. it is good, tradi-
tional Beethoven, not completely in the
classicat mould and yet bv o means
moderanised.

There is some variation m the tapes
from which it .i» made. The ~econd
movement of the Moonlight, for in-
stance. 1s more closely miked than is the
first, and there is some background 1o
be heard which may be the reason why
the gain is advanced later on.

The piano tone is good: not nearly as
cold as in some other American record-
ings. It hardens a little under pressure,
in the fmmal Moonlight movement, for
instance, in which Firkusny snatches
rather abruptly where [ thought more
werght and less explosion would have
been better.

Not a star job. but by no means un-
distinguished,

BIZET-—Orchestral  Suite from
Carmen; L’Arlesienne Suite No. 1.
Played by the Vienna State Opera
Orchestra conducted by Mario Rossi.
Vanguard PVL-7002.

A bright, entertaining version of weli-
known Bizet. The orchestra plays with
great zest, and a pronounced hall re-
verberation adds to the impression of
liveliness.

Dynamic range is good and the play-
ing has plenty of bite to it

Some bass reinforcement | found an
mmprovement, and although the R.LA.A.
curve is probably intended, the oid E.M.1.
curve sounded best to me.

FURTHER STUDIES IN HIGH
FIDELITY: — Full Dimensional
Sound Demonstration disc by
Capitol, in - box with booklet.
Capitol SAL-9027,

When Capitol’s first Studies in High
Fidelity appeared in this country a few
years ago il created something of a
sensation.  Copies were impotted and
hard 1o get, and guarded jealously by
their owners. One way and another,
pretty well every kind of sound ever
heard in a studio was on that record,
including an amazing gong which
sounded for about 15 seconds.

The successor to this disc 1s every
bit as good if not better, for it is
less self-consciously striving to pin you to
the carpet.

One side is devoted to selections of
popular music, and the other to classi-
cal selections.

This doesn’t prevent it from including
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Toccata for Percussion, one of those
collections of whumps, tinkles and care-
fully graded bams which, to me. seem
to underiine the miracle of recording
more impressively than anything else.
Capitol’s claim that every item has
musical value is true-—everything here
is worth listening to as interesting or
pleasant sound, no matter how dramatic
it is judged purely us a demonstration
You will be just as enchanted by the
Pittsburgh Symphony Orchestra’s strings

playing Yesterdays as you will by bLex
But ils

Pau!’s wizardry 1in Mandolino.
hardl, worth picking items—every one
is good.

An excellent leaflet goes with the re-
cord written by Charles Fowler. well-
known American journalist, which takes
vou through the elements of the record-
ing art and the nature of sound, and
gives you some comments about what
to look for in each of the items

I' included an American pressing of
this disc in the collection of specialties
[ brought back with me from uabroad
Jast year, and can observe no discern-
ible difference between its quality and
thut of the local pressing.

As a demonstration of clean. un-
coloured, -and beautifully balanced sound,
it is in the front rank. It is typical
of that clear, mirror-like qualiry that
distinguishes the best Capitol discs.

MUSIC OF THE AUSTRIAN
ALPS — featuring Pepi Wimmer, .
Kurt Blaas and Josef Schlegel.
H.M.V,, O.C.L.P 7515.

Austrian folk-songs recorded in Saiz-
burg and Innsbruck, played and sung by
a4 group of 36 performers,

The group, according to the jacket
notes, stars in o hotel ar Innsbruck, and
it sounds exactly as a Tyrolean combina-
tion should sound, complele with accor-
dion, zither, violins and yodels.

What the singing lacks in polish it
makes up for in tunefulness and verve,
and after all, 1a Scala standards would
be out of place in this rustic almospkere.

I imagine that the resounding smacks
heard in some numbers are produced by
the palms of the hands on feather puanis
in traditional style.

Some of the items are short, and their
quick succession does not make for con-
tinuity, bul this isn’t likely to WOITy any-
one who wants this kind of music. |
should think there are many aew Aus-
tralians who will love it.

The recording is clear, with consider-
able reverberation——a happy accident or
design for it gives an appropriately
spacious atmosphere of the oytdoors,

rithout which the very fine yodels, for
instance, would fall very flat,

An unusual and very good disc.

Brings Out The Best
In Your Hi Fi Set!

PERFECTION!

N2 RATWI N
(artridge

NEWEST ADVANCE IN MAGNETIC
CARTRIDGE DESIGN AND PERFORMANCE

VARIABLE
RELUCTANCE

20-30,000 cycles £ 2db.
Fully shielded.

Standard %"' mount.

PRICE £1/1/-

Hi-Fidelilty

158 CLARENCE ST., SYDNEY
BX6651, BX5127

ALL DIAMETERS — 7

* % %

Phone: MX4624 (9 lines)

ALUMINIUM ALLOY TUBING
RADIO AERIALS

TO 3 AVAILARLE EX STIMK.
RECOMMENDED FOR TELEVISION AND BEAM AERIALS.
STOCKISTS OF SHEETS — ALL SIZES AND GAUGES.

PRICE LIST ON REQUEST

GUNNERSEN ALLEN METALS PTY. LTD,
88-92 YARRA BANK ROAD, SOUTH MELBOURNE.

Telegrams:

“METALS,” MELBOURNE.
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LOUDSPEAKERS

Goodmans Trebax Tweeter £11/19/3
Goodmans Midax Unit £26/5/-
3 Speaker System.

Wharfedale Super 3in (Treble).

Wharfedatle ‘upe! 8FS  (Middle).
Wharfedale WI2/FS {Bass) complete, £54/14/74

The New
Armstrong Mk. Ii

LY Wharfedale Super 8FS. £13/-/3

) Whartedale Super 8CS/AL. £13/12/4

m I Ier Wharfedale WI2FS {Bass), - £28/i/%

: Wharfedale Super i2/FS/AL, £ 447377

. Wharfedale WID/CSB 10in full range. £25/5/é

» Reia HiFi 12UX {Twin Cgne). £28/19/8

' Duode Barker 12C (45 <5 1} t37/14/6

as ver ln Ducde Barker 12C {I8cpy) £42/16/2
LA Wharfedale sand-filied corner units

for 12in and 18in speakers. £29

10 watt ultra-linear circuit } e ‘ PICK-UPS, TURNTABLES,
using EL34s in push-pull ks PLAYERS

— more power. Sherwood A.R.U. Cabinefs ‘“hawm " % ™ g

; M.B.H. Pick-up, {2in LP and 78
TN S . ope . . 18/1
Features: Built to Goodman's specifications in 'c’;:,:i}ng Model 156 Pick-up arm “£2/7/|{'J/[f
Audio Filter 6 position Maple and Walnut 3in ply with  gonette 16 12in Turnover Pick-ups.  £7/16/1)
4 Gramo inputs curtin and side-lined. Size 23% x go::a‘ro ;ranscri.pif'ion l;iocll;-us', 16in i;l/};i;l’
N 1 1 ollaro Transcription ayers.
guss I?nd Trel:leh anh’OI?t. 272 x 204. Collare Transcription Sapphire. £1/%/-
qualizer switc position . . Elac Miracord No. !} V.R. Player,  £42/10/-
Power rating 10w. Peak 20w, With AR.U. fitted .. .. £34/17/6 Elac Miracord Mo, 10 Crystal Piayer. £21/i0/-
L ARU i £28/|0 , Hi-Fi Equipment Cabinets, 7 door. £20/18/-
£84IIOI_ ess ARU unit .. .. . e o
Cook M-A Besm disterltion fest record
COMPLETE e as describud in‘Auqusf R, & H. $ 1778
or purchase on eas, terms on NEW PRICE L]ST Cock Freguency Tzst Record £1/3/-
£24/10/- deposit and £1/8/- per Send a 5id stamp to cover postage of our STOP PRESS
week. ne“I]{mF?? Dtiscrlpttlve Ptxl']lcte Llslt chock full A ?\ESC'?NNOIS'SEUR TSAN§CR:-.PT1ON TURfN~
of Hi-Fi information at will assist you TABL ave just arrive ynchronous motor
Hear the new Armstrong at our buying now or planning for the tutly;re with 3 variable speeds. Hurry! Price £49/10/-

demonstration centre.
Demonstration Centres: 35 Lewis St., Balgowlah

amplasound co. . e

Telephone XJ4193

— [Zresent —
/ _'{\ Model 295 PLAYER

Fitted with wide range Dual crystal cartridge and twin

sapphire needle assembly—Extended frequeney range
20-20,000 c.p.s.—Stylus pressure 8grs-—Automatic cut
off and muting switch—On completion of record, drive
pulleys are automatically retracted to prevent flat spots

forming—The very low static horizontal compliance
(1.2g-60u) gives perfect undistorted repmductmn with

Price £18/10'-

minimum record and needle wear.

Also available in attractive leatherette covered carrying case £24/15/-

p/ayw'd and C)Aangera are addeméﬂzzl, marheted and serviced éy.-

FR€D A. FALK & CO

PTY. LTD,
28 KING STREET » ROCKDALE * N. SW * AUSTRALIA
TELEGRAMS & CABLES: "GRAMOFALK, SYDNEY" PHONE: LX 478)
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STARLIGHT ENCORES—Dance
of the Hours, Hungarian Rbapsody
No. 2, Andante Cantabile, Marche
Slav, Danse Macabre, Orpheus in
the Undertvorld. Played by the
Hollywood Bowl Symphony
Orchestra conducted by John Bar-
negt.  Capital P-003.

The Hollywood orchestra is obviously
well versed in this type of music, which
represents a fairly large-sized piece of
the popular repertoire.

Performances are bright and vigorous,
tempos are brisk, and every opportunity
is taken to make the most of the spec-
tacular.

Marche Slav is a good example of
this. There isn’t much of the original
atmosphere to it, but it's a fine rous-
ing sound, with all the brass and cymbals
doing their stuff.

Balance is quite good, the bass is
uamistakable and often powerful with-
out overshadowing the rest.

On the other hand, the Andante Can-
tabile probubly takes less time here than
ever before,

Best item—Dance of the Hours.

And there’s no doubt, you can hear
everything.

Does what it sets out to do.

BACH—The Four Orchestral
Suites. Played by the Pro Arte
Chamber Orchestra of Munich,

conducted by Kurt Redel. London

DTLA.93073/4 (Ducretet Thom-

son original),

One can generally provoke lively dis-
cussion among musical people on the
subject of how early music should be
played in this modern age.

At the one side we have those who
see nothing good in presenting such
music, amplified and enlarged by the
resowrces of a modern occhestra and
-nstruments, even if it should sound fine
that way.

On the other we bhave those who con-
sider playing it strictly in style is an
unprofitable business, more particularly
as, without the exact types of instru-
ments used centuries ago, the result is
of doubttul authenticity.

There is, I think, virtue in both points
of view. These Bach Suites, for in-
stance, were written to be played by
comparatively small bands of players on
instruinents, which were fairly common
in those duys. and represent music in-
tended to be enjoycd for itself alone as
part of the social life of the time.

This uspect is undertined by the very
freée use which he and others made of

the dance forins of those days. 1 doubt -

very much whether Bachi would have
objected to ‘various versions of his work
being played in situations which do not
allow the full range of *instruments
indicated in the score 1o be used.

He would, I'm sure, much rather have
heard his music played that way than
not at all.

it is rather pedantic, therefore, lo
insist that the only legitimate version is
one which most closely imitates the
original setting, particularly when we
remember that Bach was often forced
to limit the scope of musical colour
according to the range of instruments
avijlable to ‘him when the music was
composed.
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. plications of the music.

Amplification or modification of (.2
original does not inevitabiy mean that
his first intention or atmosphere will be
lost.

But we still greet with pleasure the
performance of such works in a manner
which deliberately seeks to recr:ate the
peculiar churm of ihe original score.

I doubt whether any recorded ver-
sions do this betrer than Kurt Redel and
his orchestra,  Some of the pieces are
rather rigid in their determination to
be authentic at all costs. Greater tlexi-
bility. a less rigid beat, und more variety
m volume level would have been an im-
provement.

The recording is uneven technically.
Some of the sections are not very in-
spiring in the quahity of their sound—
others seem to spring to life with extra
presence and roundness of tone to give
really delightful listening.

As compared with the few record-
ings 1 have of the Suifes, none has
better over-all definition of sound, and
where Bach has intended instruments or
groups of instruments o carry special
interest, the conductor has not missed
many tricks. )

Somelimes there is an edge which you
might like to modify. The famous trum-
pets in the Third Suite are a case In
point, although they are clearly given
the emphasis they deserve. With the
Fourth, this Suite is perhaps the best.
but then there is more meat to it, and
it is probably - played more than any
other.

Altogether, 8 most inferesting release,
with emphasis particularly on the music.

BEETHOVEN-—Symphony No. 7

in A major, Opus 92. Played by
the BRerlin Philharmonic Ovchestra,

conducted by Eugen Jochum. DGG
18069 1LPM.
This s a very pleasant, untroubed

version of the Seventh which 1 am sure
will please many.

It presents quite a coatrast to the
recent version by Klempeter which has
been hailed by most ¢ritics as the pre-
ferred version.

Jochum’s touch is altogether lighter,
less analytical, and much more vigorous
than Klemperei's,

This s particularly so in the third
moveitient, which jumps along at a rate
rarely equalled.

I can quite imagine the admirers of
Kiemperer condemning it as being too
brisk uand superficial, just as 1 can
imagine others accepting it as being hap-
pier and less tedious.

It certainly is bright Beethoven, but
not,” | think, beyond the acceptable im-
It your pre-
ference is tor a somewhat light-hearted
approach, you will like it.

Technically it is not a glamour pro-
duct. The general quality is typical of
DGG a few years back, and I don’t
think it is one of their latest efforts. ~

There is a pronounced hall echo, and,
particularly in the last movement, the
sound becomes rather woolly and over-
weighted with bass.

But the mood here moves with great
hurry and excitement, so that this isn't
a major criticism.

In the quieter passages the sound is
lively and very much “concert hall,™ not
particularly bright in guality. but with

NOTICE!

A SOUND
INVESTMENT

IN HIGH-FIDELITY SOUND

THE M.B.H.
PICK-UP

THE NEW

M.B.H. TYPE "D PICK-UP HEADS

The M.B.H. type "D" pick-up heads
plug into the standard M.B.H. arms
without modification but give im-
proved response and greater reli-
ability. The marking on the heads
gives an indication of the imped-
ance of the line, transformer, or load
resistor into which the various heads
are to operate. This impedance
must be adhered to. The equalised
heads marked "E" have the correct
treble roll-off to the characteristic
curves BSS No. 1928 (R.LA.A) fine
and coarse groove records, To
special order they can also be sup-
plied to suit other curves. Thess
heads are expected to be of use in
studios fo save the operation of
switching curves, as a single fixed
equaliser can be used for the bass
section of the curves.

TYPES AVAILABLE

Max.
Load Output Ouip\;' Allowabic

Type per at }

Impedance cm/sec  cm/sec 'ée:pd
D2 200 ohms. lmY 15mY -
Dé (sgg ohms, ImY 45mY -
D2 200 ohms. imV 15mY -
D&E 600 ohms. 3mY 4Amy —
DISK 15,000 chms. 10myY  150mY 100 p.1.
D50K 50,000 chms. 20mY  300mY 50 p.t

The House of Quality Products

WILLIAM WILLIS

‘& 60, PTY. LTD.

428 Bourke Street,
Melbourne C1.

Phone MU2426
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SOUND INDUSTRIES

LARGEST, MOST MODERN
TAPE RECORDER SHOWROOM
IN AUSTRALIA NOW OPEN!

PEte’ [IUI'I{ Says:_My new street-level showroom stocked with nothing but

tape recorders is the most up-to-date in Sydney. Huge range of machines (new and used),
all carrying my'personal GUARANTEE, plus a new range of high-fidelity equipment, amp-
lifiers, turntables and loudspeakers make it a MUST for "Radio, Television & Hobbies"
readers. Enlarged workshops will enable me to give even more streamlined SERVICING.

Tape Recorders from £65

(TAPES FROM 12/6)

38 George Street, 2 doors from Kodak. Our new modern showroom is
right on street level—walk right in! Phone BX4440, BX4587.

10 Walls Peak Power Using EL34's in Push-Pull
More Power . . . Additional Equalising

with these new features
AUDIO FILTER

providing a selection of six cuarves

roll off at SKC position .. .. ., ., .. 1
roll off at 7KC position .. .. .. .. 2
roll oft at 9K position’ .. .. .. .. 3
Trough at YKC position .. .. .. 4
Linear position .. . .. .. .. . 5
Presence position . 6

4 Gramo Inputs, including Elac
Miratwin, Ge, Goldring, MBH.

SPECIFICATIONS

NOMINAL OUTPUT

RATING. 10 watts, Peak [—
20 watts. &y S
INPUT TO MAIN AMPLI f’% TR
FIER FOR 10 watts; 80 MV. i

. Control Unit
ECCS83 (double triode).
COMPLETE ‘ EQUALISATION: 1, 78 (Old.); 2, FFRR, 78;

3, Brit. L.P; 4, NARTB; 5, RIAA; 6, AES.
Hi-Fideli
-Fidelity
sales

158 CLARENCE ST., SYDNEY
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a roundness and body whiLh needs no
reinforeement.

Recording amplitude is not high, so
that the gain control may need some
advancement. Surface noise is low, and
on my copy inaudible except for one
small spot.

TCHAIKOVSKY — Symphony
No. 2 in C minor, Opus 17 (Little
Russiaa).  Played by I'Orchestre de
lu Saciete des Concerts du Conser-
Atoire  de Paris,  conducted by
Georg Solti. Decea LXTA 5245,
The greatest detrictors from this sym-

phony are those thal came after it.

We heur the fourth, fifth and sixth
symphonies so often that recognition of
themes and general style n immediate
and mistake impossible.

To hear so much of them echoed in
a work such as this would lead us to
imagine that someone was having a
musical joke i we didn't know it wus

writien by rhe same man.

Hulfwav through the mood changes.
and we hear just as unmistakably the
composer who was later to give us the
three preat ballets, Nutcracker, Sleeping
Princess, and Swan Luke.

I doubt whether any other major

symphonic compaoser produced an early
work more obviously a run-through for
11§ SLCCessors,

It is this feeling which has always
prevented i1 from huaving any great im-

pact upon me, which is a pity, for it
s too good 1o be completely over-
shadowed.

Tt has hitle of the tension which later
on lashed his scores.

The second movement, for instance.

is boilt v a delightiuf march tune orig-
inally intended for an carly opera.

It contrasts mightily with the follow-
ing Scherzo. which immediately reminds
us of a similarly placed movement in
the Pathetique.

But nowhgre do we find the ferce
introspection  of the last symphonies,
This is fchaikovsky of the ballet, and of
happy imagination.

Not only 1s the work well played but
the recordmge is first rate. It has great
zest. excellent balance. und clear defini-
tion.

1 don’t remember a previous
ing which is in the sume class.

record

THE HOFENUNG MUSIC FES-
TIVAL  CONCERT—AnNn extrava-
gant evening: of Symphonie Carica-
ture devised by Gerard Hofinung.
Columbia 330CX 1406.

Gerard Hoflnung is a most unusual
fellow—best known as a contributor to
“Punch.,” where his humorous cartoons,
mainly - on  musical  subjects.  have
achieved mrernationul fame.

He is also a lover of the tuba. As
a player he has reached orchestral stan-

dard, and he has made it part and parcel”

of his whimsical wit.

This concert was given on November
16 in the Festival Hall. and it con-
eisted of items composed or arranged

by his musical friends, several of whom,
such as- Malcolm Arnold and Gordon
Jacob, are prominent in English niusica)
life.

The items themselves are extravagant-
ly witty parodies, arrangements, and
original compositions.

There 1s a Grand Grand Concert Over-
ture by Arnold which mixes .some dis-
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tuneful  music  with  riotous
mehnding o grand close mude

armingly
lreatment,

up of an almost endless procession of
flourishes, extensions and final finales.
also  features a consort of vacuum

cleaners and three rifle-shot piayers.

There is an expertly played Concerto
for Hose-pipe and Strings. originally
written for an Alpine horn by Lcopold
Mozart, father of Wollgang, in which
Diennis Bralo stars with a mouthpiece
fitted to a piece of garden hose. and
manages o make remarkable music.

There is @ version of the Andunie
from the Surprise Symphony in which
most of the surprises were nol ortginated
by Haydn. notably some outrageous kev
changes.

In a recitation of Scott’s Lochinvar
(or something like it), with orchestral
effects. we hear the unmistakable voice
of Yvonne Arnaud, star of the old-time
early talkies with Tom Walls, Rohertson
Hare and company, She shows her ver-
sutility by playing the piano part in a
Cancerto Popolfure, a deadly mixture ol
Tehakovsky, Girieg. Ruchmaninatf,
Gershwin, and Heaven only knows what
else—perhaps the best item on the pro-
yrant.

Judging by the laughter of the huge
audience, a good deal of byplay went
on which the record has missed. but
there is enough-there to rate this as the
funniest musical recording | have heard

AN years.,

Most sueh records pall after one ot
two tiearings, but this one has <o much
that voa will joviulty vo back 1o sample
Homany Himes.

SCHUBERT—Quartet No. 2 in €
major. MOZART—Quartet No. 17
in B fat major (“Hont™),  Played
by the Hungarian Swring Quartet.
Columbia 330X 1367.

The Mozart is the
of these two quartets.
although  remarkable
written when he
same - class as  his
works.

it is simple and
parts,” with flushes of
was 1o come.

more
The Schubert,
becanse it was
was 15, dsn’t in (he
more  Famous  fater

chirming 1n
Schuhert whao

very
the

I think the finat movement is the best
of them all, and has that unmistakable
atmosphere which mikes the composer
welcome  in any company.  lis treat
menf, too, 1S more thaginative thun i
most ol the remainder.

The Mozart I found rather disappoint
ing, mainly because the players see Rt
to attack it with a particutarly brusque
kind of Fury thut deprives it of a grace
and lightness it richly deserves.

The second movement, (00, is treated
much too vigorously. It is true that
too many performances of this gquartet
suffer from a sogginess which is a much
oreater evil, but, even so, 1 think the
Hungarians could have lexs steel and
little more silk.

My mind goes back
famous quartets of the past,

to some of the
which had

no difficulty in choosing a much more,
rewurding middle path.
The last two movements | thought

more gracclul and less aggressive, or it
may be that I was becoming used to
the style of the players.

- Recording is, forward and has plenty
of bite, perhaps a bit brash in the main,
but always clean, precise and completely
competent,
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Maxwell Howden
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RANGE FINDERS RELAY UNITS

orizon and Bubble Type. Heavy Duty containing Two Single Pole
Brand New, Double Relays.

Mark IIIB, 55/ ea.

Complete with Leather Case.
Dimensions: %in x 4in x 2in. ( Freight payalllavlve at gx:tarest attended
railway station

Ex-RAAF Olg((‘}INAL COST COMPUTOR
PRICE 35/- Height and Air Speed

- 2 4
‘ Al Revolving Disc T
Post: N.S.W., 3/2; Interstate. PRISMATIC COMPASSES O mensione: g Diam. TP

Ex Army. LUMINOUS. 3/6 each
WlRELESS SETS Ex-ARMY . (‘:élglrﬂtesﬂ} COFEreACt Post: N.8.W., 1/9; Interstate, 2/9.
TRANSCEIVERS No. 122 Post /- COURSE AND WIND

In excellent condition, Easily convert
to suit P.M.G. requirements for use (m
watercraft, etc. Freq. 2-8 Mc/s 158-37.
metres. Complete with Miec,, Phones.
Power Supply, Leads, etc. Operate from
12V storage battery.
A Limited Number at

£18/10/-

A ,;ig ’ ox.lllél 8toT)§l-e§rxat RECE)ED]’IEOONFMD P,é SI§EW POT E N Tl OM ETE R

Liquid Filled. Ex~-R,A A F.., 4in diameter. | 1,000 Ohm. For Remote use In case with

CALCULATOR

TYPE D, ALUMINIUM.
Dimensions: 1lin Diam.
Complete in Case,
Original Cost £29/10/-. -

Price 25/- each

Post: N.S.W., 3/11; Interstate, 6/3.

Cost £35. 1ldeal for small hoats, etc.|shielded lead. Large calibrated knoh.
These Unlts are Complete. Special Price, 7/6 each

Freight payable at nearest attended )
railway station. £3/15/- ea. post 52 Post: N.S.W. 1/-; Int. 1/9.

12V TROUBLE LIGHT | GERMAN FIELD GLASSES| DEPRESSION RANGE

Small unit consisting of Shade and
Double Contact B/C Lampholder fitted FINDER
Contains geared mechanism for 360 deg.

with short lead and 12V 24W Lamp.
Extra Spare Lamp. travel, fully calibrated. The sight has a
40mm front lens, Complete with low
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Post: NS.W. 2/1; Intérstate, 3/3. £15 EA

TELESCOPES ) Complete with case.
30-Power Coated lenses, £5/15/- Centre focus. Lightweight Freignt mfz?jtfisa;tsrlﬁ?g;m attended
Ii;gs;?gtled é{)‘;’tegltLei\/s Colossal Value. 35/— .
W"th:DOd Sujt rifle clubs, etc. La?;éyrall:g; g:}:{natm binoculars in REDUCTION GEAR UNIT
gth 28in. Welght 141h. stock. Heavy Duty. Ex-Radar.
£7/19/6 Post 2/1 Aerial Rotating Mechanism.
ALTIMETERS Freight payable at nearest attended
TELESCOPES Ex-Army BRAND NEW. Tailway station.
Ottway of London. £'| eqa. :
WimLe‘;la;;#;lZ%fOwglg?glul?’t]nhlents Post: N.SW. 2/1: Int., 3/3. A.W.A. XLE&)NVTIWEVR DlALS
12/10/ TELEPHONE HANDSETS 19/6 each
Fretght ““?:fflfa;“ {iﬁi‘jﬁ“t attended , With Pressel ;vglt/ch Brand new. ;TNNGGEE ]/;GI“A“A/GG
GERMAN TELESCOPES Post: N.SW. 21, Int., /3.
usibodolt SOA R e | DYNAMIC HEADPHONES | o ornsu 20! 216 2
ig eal rifle clubs, ete. i W 17d :
. £]6/19/6 And Hand Microphone Combined. UNIT, NEw .
Post: Reg., 4/5; Int., 5/10. Brand New. Suits SBPI C.R.O., A.C. Ammefer, H.T, Volt-
25/_ SET merer.'Puteml_umeters, etc. Would make C.R.0O.
PRISMATIC PERISCOPES Post, N.S.W., 2/6. Int., 4/7 or TV evperimenter.

EX ARMY. M st £9/15/-

Light, Beautlful Vision. Freight payable at nearest artended railway stn.
Complec’e With Leather Case, R'A‘A‘F‘ TARGET

£3/10/- each . OSCILLATORS LOUDSPEAKER UNIT

Post: NS.W,, 3/11: Interstate, 5/4. £5 Fully encased. Brand new.

SPOTLIGHTS Freight payable at nearest attended £3 / I 5/'

lway stalion. . . ) ! i
AMERICAN PATTERN railway station Freight payable at nearest attended railway sin.

Takes Eight 1.5V torch 11
Battery life 96 houorrs(" c:xftusmou;:eixtseg WAVEMETER COAXIAL CONNECTORS
Complete wlth Batteries ahd Spare Bulb. | TYPE R. Calibrated for Centimetre 12/6
"ce 5]/ - Waves. Brand New. Post NS 21 nt 33
Post: N.8.W., 3/11; Interstate, 5/4. £3/15/- o L

Post: N.S.W. 6/- Int, 9/6. ATTENTION!
FUEL GALGES "~ SWITCH UNIT RADIO HAMS

Motor Driven. Type 33 Ex- Radar Hobhyists and Model Makers. Large
39/6 gquantities of sundry Radio, Mechanical
eaq. and Tele-Communication Equipment at

Post: N.S.W., 2/6; Int., 3/11, give-away prices, Call in and inspect,

A N\
Contains Coil Assemb]y and Rotor
Magnet, n
120 Gallon Capacity. Brand New. "
COST {£i

6/10/-

Price 3/6 each ' 70 OXFORD STREET, SYDNEY

Post: N.SW. 1/9; Interstate, 3/8. BETWEEN CROWN AND RILEY STREETS, CITY.
I------ﬁ“‘---“nﬁ----------K‘
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TCHAIKOWSKY. — Symphony
No. 6 in B miuor, Opus 74 (Paibe-
tique). Played by the Pittsbuargh
Symphony Orchestra by William
Steinberg. Capitol P-004.

The competition in “Pathetiques” is
rather fierce at the present time, and
quite frankly I wilted at the prospect of
playing through about six of them in
order (0 get some comparative ideas,

Most are good. and several very good.
The Leningrad Orchestra’s version is ex-
tremely hard o pass up: the more 1
hear ic the more 1 feel it 1o be my kind
of Tchaikowsky.

And as 1 have suid on previous oc-
casions, 1 think this is the best of his
symphonies from almost every point of
view. i

Steinberg recorded this for Capitol
nearly three years ago. but don’t let
that give vou any ideas that it ig there-
fore below par technically,

By now you will probably have begun
(o recognise the individuad sound  of
Cuapitot’s orchestral dises. and this one
has all the ear muarks.

It isn’t as powertul as some of is
campetitors, nor is the dyvaamic range as
ereat as clsewhere.

It has been made in o hall with
appreciable reverberation and not too
closely miked, but T mention this for
purpose of ideniification and not neces-
surily as ¢riticism.

CLARITY AND DEFINITION
This technigtie has not sacrificed any-

thing 0 essentiat clicity  or  definition,
hoth of which Capitol consider impori-
ant. On the contrary it has caught a sense
of Jively balance uad coacert hall aumno-
sphere of which | can only approve.

Steinberg's temipos are safe, and his
use of them is broud and free from sud-
den changes.

He marches steadily through the music
with scarcely a deviation to feft or right.
agd i othat ) And my gremest point of
Ceriieism. .

His orchestra, although o competent
ane. gives the impression thae it is play-
ing through — 1 do not vet the feeling
that the plavers are personally identibied
with the muasic.

At times they play most beautifully,
but never do they stir the emotions as
Keenly as. for instance, do the Leningead
players.

But in the matter of clear articulation
this disc s as good as any., {0 sounds
best when played with plenty of volume,
for although the cotting amplitode s
moderate by present standurds, il hus
a very low surface level.

MENDELSSOHN — Concerto in
E minor for violin and orchestra,
played by Yelindi Menuhin and the
Berlin Phitharmonic Orchestra, con-
ducted by Wilhelm Fortwangler.

BEFTHOVEN—~Romances 1 aud

2 for violin and orchestra, played

hy Yehndi Menuhin and the Phil-

hgrmonia  Orchestra, conducted by

Wilhelm Furtwangler. H.M.V.

OALP 1135,

This 18 obviously not & new record-
ing. Furtwangler has been dead now
for some time, and he made this disc
with Menuhin three or four years ago.

The many admiters of these two musi-
cians will no doubt welcome its release,
and as such I don’t think its age can
count seriously against it.

There 1s a flavour to it, which is dif-

ferent from more recent recordings, and
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ae far as Menuhim i@ concerned T would
class it as one of his best.

His top form of recent times was his
ecformance of the Bartok, which 1 think
1s a highlight to be compared only with
his youthful success in the Elgar con-
certo of the old 78 days—remember?

There isn’t much point in repeating
that § am not an admirer of Menuhin,
whose thin tone and uncertain technigue
so often annoy me, and blind me to
the muny virtues which no doubt he
possesses,  In this you will either agree
with me or vou will nol,

Neither of these reul or imaginary
handicaps is particodarly evident here.
although his work does not equal in
certainty or in neatness that of the finest
performers of today.

Much of it, in fact. is very good. but
there are occasional lapses into scratchi-
ness. and evidence of important notes
not adequately reached.

Once or twice conductor and soloist
betray different ideas about who should
reach the end of a bar fiest but, on the
whole. the orchestral  part is  firmiv
handled.

The Beethoven Romances are always
worth hearing, and are given here with
a relaxed, smooth tone, it at times the
totich is rather fight.

It's good Menuhin — that’s the best
assessment 1 can muke,

SCHURERT — Symphoeny No, 6
fn ¢ mujor. GRIEG — Overture
“Tip Awtuon” Opus 11 and Old Nor-~
wegian Romance with Variations
Opus 51. Played by the Royal Phil-
harmonic Orchestra conducted by

Sir Thomas Beecham. Columbia
330CX 1363.
Schubert’s  symphonies  are  often

beautiful in spite of themselves, and are
freguently  held  together by a charm
which transcends repetition and vather
simple devices of orchestration.

In the Sixth, there are many passages
which the best endeavours of a con-
ductor cannot succeed in rescuing from
tuneful wilderness.  Beecham here ea-
deavours to do so by changes of speed
which, aithough manful, are not par-
ticularly successful in building a master-
piece.

As there are few recordings of this
symphony. the best I can say is that
doubtless this is as good as any of them.

I didn't care muoch for the sound,
which seems noticeably defictent in bass
and not responsive to knob {wisting.

The Grieg pieces sound much better,
and are. in fact, guite good.

But whether you will want the record
mainly for these will be a matter for
yvou o decide.

g{)r //w ﬁwd/ n Somw/ |
BRAMCO

HI-FI TRANSFORMERS

Available from:—

ALL LEADING DISTRIBUTORS

can be supplied.

IMMEDIATE

VACUUM MOUNTED
CRYSTALS

(or general commuuication {requencies in
the range 3-14MC.

DELIVERY OF THE
FOLLOWING FISHING CRAFT
FREQUENCIES
(IN FT. 243 HOLDERS)

6280, 4095, 4535, 2760, 2524
AMATEUR TYPE CRYSTALS 3.5 AND 7 MC BAND

Commercial—from £3/12/6 eoch, plus 121 %  Sales Tax.
Amateur—from £3/-/- each, plus 121 % Sales Tax.
Regrinds £1/10/-. .
Crystols for Taxi and Bush Fire Sets also Available
We would be happy to advite and quote you as to the most suitable cfystal for
your particular applicaton either in the pressure or vacuum type holder.

New Zealand Representatives:—Messrs. Carrel & Carrel, Box 2102, Auckland

BRIGHT STAR RADIO

Higher [requencies

46 Eastgate St., Oakleigh, S.E. 12; Vic. UM3387.
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SHORT-WAVE NOTES BY ART CUSHEN

TJF ICELAND—A RARE STATION

QOur logging of the Reykjavik station and the subsequent verification of
our report adds a rare country to the verification collection.

UR verification from
received less than g
were heard here, i
areq, from this d

the Iceland swtion TFI.
month ufter the signals
ossibly the first sent 1o this
nt station,  The verification
card is white with map ol the island lin the
centre surrounded by rodio waves. The words,
“The Voice of Ieefand' are placed from  the
centre wi ihe island. Verification details on the

reverse  side confirm  the rteception of TFI on
12175kc,

The Iccland Swate Rroadeasting Service was
established in 1930, with offices and studios in
Rerkjavik. occupying the fourth and fifth foory
of the Telephone and Broadcast building. The
siation is condocted entirely by the State as an

independent establishment under the control of the
dinister of Educadon. A longwave transmitter
of 100 Kw. is operated at o location outside the
capital, and has a 500ft twin mast array. A fur-
ther transmitter is located at Eioer. in the eastern
pirt of Ieceland using 1 Kw. The TFI shortwave
ransmitter of 7 Kw. operates for one hour each
week, Monday 67 am. aad uses 7 Kw, It be-
longs to the Siate Post and Telegraph admini
stration,

The siation uses directional aerials towards
New York, London und Copenhagen, and operates
on 12175k, i

Listeners in lceland pay o radio licence fee
to the Srute, which since 1932 has built the num-
ber of receivers used to well pust the 30,000 mark
—roughly_one receiver to every five ol the popu-
lation.  The stalion carries spol commercial an-
nouncements during the wansmissions which help
to increase the I1SHS revenue. The system ulso
has a monopoly on radio receiver sales and the
repair of radios in the country.

Cook Islands confirm

NEW country. 1o most Jisteners is the Cook

Islands, and ihe teceipt of a confirmation of
our recepiion of ZKI1ZA was received with some
information aboul the staton,  The station which
is at present operating Thursday 2.30-3.13 pm
on 4863kc uses a power of 300 watts, The irans-
mitler i pormally nsed for communication wotk.

The wverification card bas the calls ZK1ZA o
forpe red letters over o white card, and the back-
ground of this is o skewch of a waterfront with
palms.

Radio Ruaratongu, Cook Islands, is shown as
the station slogun, and the verification js  signed
vy P. F. Henderson., Oficer for Further Educa-
tion,

Cook lslands  are  sc
square miles of the Pacilic
1,600 miles north east of New Zealand,  They
are part of the New Zealand metropolitan 1erri-
tory having been included in i3 boundaries at the
siart of the century, The [slands have a popuolation
of 15,000. Raratonga is the seat of the Govern-
ment. and the home of § third of the population,

sred  over 85,000
Ocean and  situated

“Lrvguent identification in Portuguese. This

MICROPHONES & ACCESSORIES
: Type TO-284

£2/15/3

Turnovyer

cart-
siaad-
lanx

pickup
vidges  for
rd and
play.

Available 1o Al-
ternalive response
characteristics  as
madels 0V, P.

TS,

'NEWTON McLAREN

17 Leigh St.. ADELAIDE,

Madrid Using 9585 Ke.
T|YHE Spanish National Radio at Madrid has made
a  [requency chungz for 3l-metre  trans-

mission o North  America and repluced the
9363 frequency with the new 9583 chunnel. The
broadeast in English is alse carmied on 6130ke,
and Is on the air 1.15-1.35 p.m., 2.15-2.55 pm..
and 3.15-3.55 pm.

The other services from Madrid have also ap-
peared on  mnew frequencies. and the South

American  service is aired at 8.15-1.00 p.m. ©n
9363, 9795, 11B13ke. Africa service, 1.45-2.20
a.m.. is on 9677, English programmes to Europe
are 6.30 u.m. on 9363, 7100 and 6130ke.

Cairoe radieo chanuels

NEW frequency list for the Cairo Radio. shows
A the use of some new channels. including two
in the lé-metre band. The new schedule now in
operation is:

ARABIC MAIN PROGRAM 1.00-4.00 p.m.

an 9795; 9.30-10,00 pm. 7150, 11670; 11.45 p.m.-
2.10 a.m, on 9793, 13465 VOICE OF THE
ARABS and SUDAN TRANSMISSION. 1.30-3.30
pane on 7150; 8.30-9.30 on 11770; 12.30-2.20 a.m.
and 2.30-4.00 a.m, on 7060, 11670 tlU) 00 a.m.
7050, 11670, 17505; 4,00-5.30 a.on 7050, 11670
6.30-8.13 a.m, on 7050, 11670 and 17916, NORTH

AMERICAN S ERVICE 9.30-11.00 a.m.. on 97495
SOUTH AMERICAN SERVICE, %.30-11.00 am.
an L4635, .

Broadeasts to EAST ASIA and IRAN, 9.00-
12.30 a.m.. to EAST AFRICA 12.45-2.45 a.m. and
to EUROPE from 5.08 1w 620 am. all on
1797 5kc..

Brazil on 11875 Ke.

]. RAZILIAN swmton Radio Culturn de Bahia,
has been noted on 11875kc on Sunday after-
The siation is best
time 1the Swiss
The Brozilian
and has

noons to sign off A4t 2 nm
heard 1.13-1.30 p.m. (Iuriu; which
transmitter on LLg6Ske 1s silent.
renerally operates a dance relay program

frequency for the station. which s only assigned

R

NOTES for the next issue should be

e

sent to ARTHUR CUSHEN, 212

- EARN  STREET, |Invercargill, N.Z.

ALL times are Australian Eastern.
channels in the 90 and 31 metre bands. The sig-
nals are severely jammed a1 2 p.m. when the
station closes, prohibiting the clear identity of ihe

exael closing announcement and signaiure  tune.

Japan Home service
I,\PAN'.\] Home Service relays are being  re-
=} ported.  Australian listencrs are hearing JZJ
on 7285ke with o news session in English on week-
days at 7.20 p.m. Reception is good from 7 p.m.
to sign ofl at 8 p.m. Likewise the Tokio starion
on 15133 has been heard in North  Amerlea
from | p.m. to sign off at § p.m., at which time
they make a frequeéncy chunge to 11800Kke.

[

'l‘.-\NGiER station WTAN., broadeasting  {rom
the International Zone. broadeasts on 7175ke,
from 3.30 to 515 p.m,, in the International Ser-

vices, It has been heard in Spanish and French
and identifies as the Evaneelistic Yoice of Tangiers,
(\AN:\D:\ is now using the new [requency ol

15225ke, with the callsign CKLXH, in the ser-
vice 1o Europe which is brondeast 11.25 pom.-
a.m, Monday o Friday in chain  wih
CKNC on 17820kc.

ADIO LUXEMBOURG has s English sche-

dule on 6U%0ke from 4 a.m, to 9.00 am,, but
interference is severe from VLI6 on the air from
6,00 am.

WITZERLANID  has made some [requency
b2 chuanges in several of i1s uansmissions. [n the
runsmission to the United Mnx:lom and Ireland
which is‘on the zir from 4,45 10 6.30 am, the
service is now naing HEUJ 9656 and HE13 7210ke,
To Souin-East Asia_and Jopsn programs will be
transmitted over HER6 15305 and HEI9 21605

FLASHES FROM
EVERYWHERE

AITIAN stations 4VC at

moved [rom Y485ke, reports Kevin Dunham
of N.S.W, Kevin states that the new f{requency
for Radio Commerce s 9545ke. and the 4VB sia-
tion has moved from 6091kc and is now on 5980kc.
The stations are operating on 4VC 9345ke, 9 p.m.-
12,30 am, and 9.00-10 pan. Sunday., 4¥B operates
800 am.-12.30 p.m. daily.

BRUSSELS schedule for the next twa months
shows some changes in the overseas service, which

Port of Prince, has

is now as follows: 8,00-11.00 pm.. 17843: 8.00-
.00 pam, 205100 10.00-11.00 pom, 152805 10.15-
11.00 p.m, 21510; 3.00-3.15 a.an, 13280, 15335,
21510; 4.00-7.00 a.m. 15335, 17845; 7.15-9.00 a.m.
11720, 11850, 15335; 9.15-11.00 a.m. 9855, 9705,
11720, 11850, The frequencies of 15280 and
11720ke are 20 Kw. and all other frequencies
are 100 Kw,

JAPAN'S Time swation JIY, operates on

2500ke, 2 Kw., 4.30-8.50 am.;
I Kw and 2 Kw, 24 hours g day. ¥000ke, 300
watts is on the air 6.50-8.30 pm. | Kw. The
sume scheduls on 10,000ke with 2 Kw.: 13.000kc,
with 2 Kw, iz ‘on the air 24 hours a day, The
station s silent at 29-39 minutes of the hour, &nd
provides announcements of time in English.

ADIO  NACIONAL, BRAZIL, operating
from Rio De Janiero broadcasis as follows, 6147ke,
S RKw.i 9720ke, 50 Kw, ond 11720ke, 10 Kw,,
aperate 6,30 pom., 2.15 pam.; 13295ke, 10 Kw.. 15 on
the air 7.00 a.m.-2.15 pom. 17850ke 10 Kw., 6.00
p.m.=7.00 a.m, News in Porwguese is Teleased
at 7 pm., 9 pom., 1 pima 1,55 aim.. 6,00 am.,
9.25 a.m., 1! om. and noon,

A program in Spanish for South
released at 4.40-5.00 a.m. on 9720kc.

HANOI the home of Radio Vietnam has been
reported from Europe with a transmission in the
mornings from 8.00 to 9.30 am., wging the 9465ke
outlet.  News in English read ar dictation speed
takes’ the first 30 minutes of the program.

ANKARA has reinsiated ihe mailbog session
which was popular many years ago, and we recall
o greeting 1o us in 1940 just after the stotion be-
an 1o operate,  The session 15 on & Monday
morning, ui a time not suilnble  New Zealand
IISI:I’IEI’S< but our Ausiralian friends will find the

estion on 9470ke, 7.00-7.45 o.m.

IVORY COAST s now issuing a very attractive
vertification card feports Radio Ausiralia, and the
station 5 stll being ned on 4940ke with 10,000
watts and 1000 watts on 7493ke, 1o B30 a.m., with
e slopan, Ruadio Abadjan.

SPRINGBOK Radio ot Johannesburg, which
curries  the English commercinl service, hus been
heard at .00 a.m. al good strength at which time
u musical progrum is being carried.  The station
wses the 3356ke frequency and is best on Sunday,
when there is no interference from Radio Noumen
which opens on 33355ke ai 5 a.m.

PARIS s reported oo a new frequency of
17920ke according 1o Swart Morris, Yictoria, who
his becn hearing the station from 530 pam, W
sign ot at ¥ pm.

IRAN ransmissions are
Australia as using  17770ke
ploce. the [3100KC outlel,
trom 430 w.m.
6.30 u.m., the

4000 and 3000kc.

America s

reported by Radio
which appears to re-
The stmjon wus tuned
W the close’ of the ransmission at
frequency  is badly disturbed by

jamming vn the chaonel.,  The other Teheran sta-
non now heard at good strength is EQO - psing
3780ke which s now ut very good strength &l

5.30 a.m, when playing light orchesiral numbers,

CONGO BELGIUM sition on 4755ke is re-
poried from Europe os the sirongest Alrican siy-
nal in the GU-metre band, and a conmiributor to
Rudin Austrulia reports the besp reception is {rom
4.00 am. w 700 am. Another siation in the*
sume country OOQXAH Radio UFAC at Elizabeth-
ville on 4430kc hps been nowd with pews in
French at 4.43 aan., with some inlerlerence Irom
Radin Omdurman now oo 4875 ke,

PARIS has been npoted with an  experimental
broadvast 0 South America by Swmurt Maorris
of Vicworia, using 1he [requency of Y490kes.

Euch transmission appeured 10 be of 25 mio-
utes duration, tbe first ove at Y am. and the
second at 9.30. The pext at 10 a.m. was .only
received poorly due o the recepnion conditions
deteriorating,  The stution wus heard 10 apnounce
in Freoch, Portuguese und Spanish a1 e com-
mencement of the test and fo play-continuous lighi
music for the remainder of the program.
ANGOLA signsls trom CRG6RL bave been noted

opening &l 4 p.n., when the Rodio Club of
Angola opens at that dme on 9362kc. The swation

i , 10.30-12 ¥
i Patsin. follow Hom 1245330, hr "'The ha & UNe-d00s NOW OA - Openinf, tied ibe
service i& on HERS 11865 and ME19 2i605kc, program foliows in Porwuguess.

Page One Hundred  and Twelve Radio, Television & Hobkies, Octobar, 1957



[HE HAM BANDS WATH BILL MOORE

Much amateur activity throughout the world is centred around the VHF bands. Since World
War Il improved techniques and the availability of suitable equipment has permitted working -
over distances not thought possible pre-war.

W EWS of the shattering of l44mcs DX record
by a wide margin was received with enthus-
iasm by VHF amateurs. On July 8th W6NLZ
ind KH6UK made contact over a distance of
2,600 miles. 1.200 miles in cxcess of the previous
figure. W6ENLZ had listencd nightly. for nine
months before hearing KH6UK—waiting for the
completion of the latter's trapnsmitting period of
five minutes secemed an  elernity  te the W6,
WENLZ roplicd at the scheduled time. and the
T-year-old record was broken.
Hoth stations ran IKW input, WENLZ used
a 24ft wagi arrav, KH6UK a stacked yagi array.
Four hours later, at 0130 hours local time.
the KHE's signals were still riding through., Prior
tn ' this contuct the Australian records of VK2AH
to ZLIAR and VKSGL to VKAERO of 1951 were
in world class, but to cxtend these mileages VK
amateurs will have to Iook far aficld
Another world  VHF DX record  recently
broken was for the 70cm band when G3HAZ con-
tacted DLAYBA in Germany over .a distance of
approximately 500 miles, The prcuous record
of ' 410 miles was sct up between WIRFU and
WAVVE in 1954, During the opening, DLIYBA
‘a:llg't‘)({:(onlactctl GiEYV, GSBD. G6NB., GIFNW and

The Gs have also been working DX on their
new d4-metre band. The greatest distance covered
to date was during a contact between GSKW and

FA3IR over 1.200 miles,
Norm Burton, well-known for his DX TV
reeeption activity., supplies news of a series of

S0mes tests to be carried out by American ama-
teur stations.

K6RNQ and at least five other W stations
will be beaming 50mcs signals  across the Pacific
to Australia cach Sunday.  The transmission fests
will commence at 2200 G.M.T., September 28,
and conclude at 0200 hours, Scptember 29, They
will ke continucd each Sunday morning Australian
time_until further notice,

H6CCZ from Hawaii

will also transmit

the same period.  All thesedstations will transmil
at 15 and 45 minutes past the hour and listen for
replics on both the 56 and 28mc bands. Most
VHE amateurs will be able to listen out at one
of the preseribed cight transmitting periods cath
Sunday morning.

Prearranged schedules accounted for the ex-
tension of the 144mes world record and are prac-
ticully a nccessity for DX working on the VHF
bands.

In the U.8. VHF amateurs will
c¢o-operate in yet anather IGY project.  On this
occasion amateurs will be requested to report on
the reception of special VHF  transmissions from
South America,

These stations will

he able 1o

aperate on 49mes. a fre-

quency  specially sclected 1o allow amatour par-
ticipation.  The transmission will be beamed along
the west coast of South America and the three
transmitting sites arc located in a straight line.
ch Rnc il extended runs through the contre of

Rhombics 1,000ft aside and yagi beams will

be used and two of the stations will user powers
fip to 20kw. It is hoped that onc of’ the long
uncxplained efects of VHF propagation may be
better understood after the completion of the tests
—that of long distapce transequatorial reception
around the cquinpx—a method of propagation
first observed by radio amateurs,

Additional receiving stations will be manned
along the line in South America and the greates!
distance between stations will bhe 1,900 miles,

It is anticipated that by means of collating re-
ports it will be established whether the signals re-
ceived along the line are duec to double hop or
single hop sporadic E rejections. or due to lower

E laver scatter.

The rcception in U.S.A. will be duc to F
layer scatter effects on most occasions and much
viluable  information  on  propagation  sources
should be recorded during the 12 months of test
ing.

Remembrance Day Contest was popular

“The 1Dth Annual Remembrance Day Contest
of the WIA conducted in August was officially
opened by the Lieut.-Governor of Victoria. Sir
Edmund Herring, K.CM.G., K.B.E. D.5.0., M.C..,
E.D.. In a ceremony presented just before the
opening of the contest at 1800 hours.

His Exccllency commended the amateurs on
their work in peace and war and mentioned: that
1,000 of the 1,800 amateurs licensed pre-war
served 0 some capacity during the war years,

Sir Edmund pointed out that amateurs from
Mawson in the south to Papua in the north would
be enfering in the contest 1o gpay tribute to those
of their number who gave their lives during World

War 11,  The prestive of the amalcurs had heen
enhanced by their work in peace, when they had
been able 1o relicve the stresses and Strains placed
on normal commun{carinn systems  during natural
dizasters. especially the N.S.W. amaleturs during
the extensive floods of 1956,

Continuing, His qu.ﬂl‘ncy mentioned  the

Aret and last sections of the amateur code. that
the amateur was gentlemanly and patriotic and
that the hobby knew no crecd religion and ama-
teurs played an important part in presenting Aus-
tralia to the rest of the world during international
contacts. The contest was then declared open.

The - Federal Sccrotary. Max Holl, VK3ZS.
read the names and callsizns listed in the Per-
petual Trophy.,  The callsigns of the amateurs
who fell were:—

Navy — VK31E, VKeDR. Army — VK2IV.
VK3IHN. VK3SF, VKSBW, VKiDC, VKipv,
VK4DR, VK6KS Air Force—VK2IBQ, VK2YRK.

VK3IGO, VEKIPL, VK3IVE. VK2VJ, VK2AIB.
VKIOR., VK3UW, VK4FS. VK4PR, VKSBL,
VE6PP, VKSAF, VKAIG. Metchant Service —
VK3ING,

The Federal Secretary then recited the Ode
to the Fallen.

The opening, service was particularly impres:
sive and amateurs who listencd felt proud but

saddencd by the solemnness of the occasion, -

Arranged by the Federal Executive of the
W.LA. tapes were prepared and distributed 1o
all divisions,

Soon after 1745 hours all State W.L.A. sta-
tions from VK2WI to VK9WI presented the open-
ing ceremony on the 7mec, official Federal Station
VE3WIA also operated: The A.B.C. gave due
publicity to the contest over. news sessions on the
Opening evening.

The 7me band was a squeallns mass of sig-
‘nals within a few seconds after 1800 hours. It

was this band that was to provide the greatest
number of points for the leading competitors,

Most competitors recorded about one third of
their score on that band., The 1.000-point mark
will undoubtedly be passed by a number of com-
petitors and VK3IATN should accumulate a re
cord score, :

The_holders of the trophy, Western Australia,
will again be difficult to displace judring from the
number of contacts recorded by their leading sta-
tions near the closing of the contest.  Only other
possible winners appear to he cither VK7 or VK9
The latter stations were scoring well,

One thing certain was the reduction of CW.
activity In the contest.  In most bands they were
suceessfully  saqucezed into the low scction of the
band—generally only a few kes. were left.

. HUNTER BRANCH OUTING

October is alway a Busy month in N.SW
Amateur Radio -affairs and four cvents are sche.
duled to be conducted during the period.  Three
will be run over the holiday week-end, October
5, 6: 7. They comprise the YHF and TV section's
Spring_Field Day., Hunter Branch WIA Blackalls
Field Day, and the Canberra Radio Club's 144mes
ouling in conjunction with the Spring  Field Day
The fourth event is the Sonth-western Zone's Con-
vention to be held over the weck-end October 26
and 27. ,

An- extensive programme has been  arranged
for the Sixth Annual Bluckalls outing of the Hun-
ter Hranch.

Events  commence  on  Saturday  afternoon
when  two  Jd4dmes Hidden  Transmitier  Searches
will be held, A technical lecture will be pre-

senfed, and from 7.30 to 1030 pom. films will be

shown,

Sunday® morning  will see another ld44mces
search. conducted and _at’ 11 am. the VEK2WI
hroadeast presented. Twe scrambles follow. one
on 7mes. the other all band. The official prize
presentation takes place at 5 p.m.

Races and competitions will be drrdﬂ!.f_‘d for
the XYLs, YLs und Junior Ops. on Sunday, plus
special speedboat - trips for the  latter.

Disposal cquipment released by the  Division

_will be available and a prize given for the big-

gest fish caught,
The Hunter Branch is renowned for hospitality;

‘if you wish to enjoy a full ‘weckend “of ficld evénts
-and entertainment proceed to Blackalls,

Further
details can be obtained from any Hunter Branch

member.

WIA ACTIVITIES

Another annual event for N.S.W. Radio
Amateurs 1o be held soon is the combined Hunter
Branch and Sydney Division field day. The venue
for 1957 is Gosford, The first of these days was
arranged back in 1933 and for many years the
location  was  Wyong  with  Owen  Chapman,
VKI0C, the local organiser,

Post war they. were held at Woy Woy with

Cec.’ Hardman, VK2KR. in charge of local ar-
rangements.

At Gosford Major Collett, VK2RU, will ar-
range the programme and the N.SW. Division
of the W.LA. will supply disposal gear for dis-

tribution.

Keep Sunday, November 17, clear tor the jour-
ney to Gosford, and enjoy a day's outing in tradi-
tional amateur manner.

ROSS HULL CONTEST

The Annual VHF Contest of the W.LA., the
Ross Hull Memorial VHF Contest opens at 0001
E.S.T., Deccember |, and concludes at 2359 kast.

lanuary 31.

All  Australian and overseas amateurs may
cnter in the contest whether their stations are
fixed, portable, or mobile.

Cross band contacts are not permitted except
for QSO’s between the 50-54 and 56-60 mes. bands,

Serial numbers must be exchanged in  ac-
cordance with the usual practice,
v An extensive scoring table for contacts with
other  Australian States, New Zealand and over-
scas stations has been arranged, varving from two
points for stations readily conlacted on S6mcs to
10 points [or overscas OQS0s.

Full rules appear in the August [ssue of Ama-

teur Radio, !

Don't forget the VK, Z1 DX Contest.to be rin
over the first two weekends in October. Tele-
phony  section October 5 and 6. C.W. October
12 and 13. The periods run from 1000 G.M.T.
Saturday to 1000 G.M.T. Sunday. [ull informa.
ton on the contest appears in- the July issue of

Amateur Radio and Scptember issue of this jour-
nal.

NEW MASTS FOR YK2WI

3

The VK2W] transmitting site should soon
receive a new look with the erection of masts
from the old Pennant Hills Transmitting Centre.
The Overseas Telecommunications  Commission
have kindly made ‘the masts available at a rea-
sonable  cost. loe Réed, VK2IR. an cnginecer
wilth the commission, will be in charge of the

rumn\als and a working party will assemble carly
in Scptember,

The masts aguired include elght 50ft 1elescopic
Iype and one 800t steel latlice tower.

N.S.W. State W.LA. President, Perc. Heally,
VK2APO, will be pleased 1o, receive calls from
country members  cach  Wednesday  evening  on
J.6mes at 2000 hours past. :

Q.5.L. officers Frahk Hine, VK2QL, and Al-
len Smith, VKZAIR, report that the following
cards were handled during  August,

Inwards 1.266 cards. outwards 1o DX Bureaux
731 cards.

C.D.E.N. officer Roy Hart, VK2ZHO, has been
busy during the month in conference with defence
and State officials. z

During November he  will
Civil Defence School at Macedon,

S.WEST ZONE CONVENTION

South-western Zone's
The venue of these

again_attend the
Victoria

Scene  of this - year's
Convention will be Coolamon.

conventions is changed annually: last vear it was
at Griffith.
Saturday alteoon will be taken up by, re-

gistration and a tour of the town for visitors.
Around 5 p.m. the first ficld event will be
run and dinner serded at the R.S.L. Hall at 6
p.m. From B p.m dnwards l:mnhasns will be on
enterliinment.  An “amateur’’ hour will be the
first item. Other novelties and films will follow.

Sunday morning will he devoted 1o field evenis:

9 10 |0 a.m.—All-band Scramble; 10 to 11 a.m.
—144mes Hidden Transmitter Search: 11 am.—
VK2WI Sunday Broadeast.

A barbecue lunch will follow, then novelty
events, blindfold TX scarch, and disposal equip-
‘ment  distribution.

Any furthet details of the convention can be
obtained from zone members or direct from the
zane officer, Jim Edge, VK2AJO. Cowabbie Street
Coolamon.
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No better gift...

for the man who appreciates a modern
soldering iron. The unique features of

' SCOPE

- save time on all soldering work!

Scope s an extremely cefficient new type soldeving iron designed to save time
on nechanical, .u‘lm TV, and c¢lectrical scrvice, instrument and  light sheet
metal work., Here's how Scope will reduce your soldering {hme.—

1 HOT IN 6 SECONDS. Absolutely no waiting when you solder with
Scope. Heats in 6 seconds for continuous use. '

2 AMAZING SOLDERING SPEED. Scope’s unique design cnsures
rapid transfer of heat to job. Seldering is casier, more efficient with
Scope.

3 CONVENIENTLY USED IN AWKWARD POSITIONS. As the heat is
localised at the tip the ron can be used ina maze of delicate wiring
without fear of burning the insulalion of the wire or adjacent
components.

4 MORE TIME SAVED BECAUSE Scope requires no Irequent cleaning
and tinning of the bit.

Scope is the most widely used Sofdeving Lron b Austrabin, and s now expoited

to England and America.

This clecetrvie soldering iron s absolutely safe,  Becduse iU operibes u,u. YAh/6.3

voltg, it is 4 simple maticr to connect i1 lo AC Mains through Nationa) Trans-

former (optionally supplied) or to a car battery.

To fully appreciate Scope’s unique features, ask for a demongtration st your
local Supplier. .
Retail Price: Iron 50/-; MNational Transformer 49/7
The National Transtormoer is fully aporoved under Preseribed Articlcs of the

Electricity Authorily, Ofticial Appmval No. N/1356.
New Zcéaland Distributors: 1. W. CLARKE, AJLkldnd and Wellington,

VIBROSCOPE

ETCHING TQOL combines mech-
anical vibration with electrical
action to give remarkable’
\\ efching results on ALL metals.
Operates from Scope's lron

Post this coupon todayl"

Please forward * illustrated errah';re for {a)
Score Soldering Iron (b] Vibrescope Etching
Tool. .

transformer, or AC/DC Name
sources between 3 and
4 volts, Address .
J Price 35/-

Supplier (optional) - Oct.
chlacemwn'} Plunger Tip, 4/10, .

Australian & Overseas Agents:

WM. J. McLELLAN & CO. PTY. LTD.

126 Sussex St (just North of King St), Sydney. BX 1131
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velaping

SPRING FIELD DAY

The Spring Feld Day of the N.S.W. VHF
and TV section will also be held over the holiday
weekend. Amateurs will be in the field in many
parts of N.5.W. oporating on the I4dmes band.

A message originated from VK2WI will be
relaved interstate if possible. A contest will also
be conducted with an adjusted scoring system for
the various types of \stations competine—portable,
country and city.

Scores recorded for portable stations will ke
adjusted on their distance from their home QTH
and country stations on their mileage from Sydney,

At this stage most portable operators have
not finally selected their locations, but it is anti-
cipated that a number of new spols will see por-
table stations in action,

DX OPERATING

Big-time DX operating is unfortunately de-
into more of a ‘“‘cut-throat' business
every day, purely a survival of those with the
greatest power and the most clements. The re-
view of DX operating tactics in  August Q.5.T.
provides an insight into the modus operandi of
some of the leading DX exponents, It was in-
teresting to rcad that the majority did not believe
in “Tail Ending" (a few calls before the end of
a Q.5.0. to announce your presence),

Despite the fact they did not believe in such
practice they indulped because it was often pro-
fitable.  All opinions pointed to the fact that
bad procedure and tactics could be best controlled

by the rare DX station who could ignore sta-
tions who offended.
The three -main* points brought forward in

the review o provide better DX working were:
Use short calls, 2. Call off the rare DX sta-
{Inns frequency. 3. Observe the rare stations pro-
cedure and answer accordingly.
Nearly ten vears age the A R.R.L. published

some generil rules for the guidance of DX sta-
tions. They contain a lot of good advice for
operators. and were as follows:—

1. Do not answer calls on your own frequency.
2. Answer calls from W/VE stations only when
their sfgnals are of good quality,

Refuse to answer calls from other stations
when you are already in contact with someone,
and do not acknowledge or act upon calls from
amateurs who indicate they wish to be next.

Give evervone a break when many W/VE
amateurs are paticntly and quietly waijting to work
you.  Avoid complying with rcquests to “listen
[or a friend."”

Tell listeners where to call you by indicating
hu\\ many kilocycles up (U) or down (D) from
vour frequency yon are [istening.

ULTRON 15 series
TAPE HEADS Extraordinary

FEATURING:—

* Extreme Frequency Range.
(20 cps. to 20,000 cps. at 7.5 ins. per sec.)
(20 cps. to 30,000 cps. at 15 ins. per sec.)
* Triple Magnetic Shielding (—30dB at 50 cps.)
* High Output.
* Micro-aligned Gap (record and play with separate beads with no ftreble
loss).
THE ULTRON 15 series is recommended for:—
* Professional Transcription.
# All Laboratory Uses.
* Full Frequency Reproduction of Pre-Recorded Tapes.
By far the most advanced range of tape heads available, the ULTRON 15
series is produced in the following types:—

ULTE»O&' 1.7. ULTRON 15T, ULTRON 15L. Record-Play high 1mnedénce,

ULTRON 15H ULTRON 15HT. ULTRON I13HL Record-Play., medium
impedance .00017in gap.

ULTRON 158, ULTRON 1551, ULTRON 158L . . . 5}1 -Efficiency Record,

0003in. gap. Note—"T" denotes standard half trac denotes lower half

track, All others are full track.

SEND 4/- POSTAL NOTE FOR BOOKLET

“MAGNETIC TAPE HEADS,” con-
taining f:.ill specifications of all L. B Products’ tape heads. Hi-Fi Tape Clr-
. cuits, ete.

A FREE COPY I8 SUPPLIED WITH EVERY HEAD

Retail Prices: ALL ULTRON 15 séries .. .. et w9136
Types HE2, HE2T (record-play, commercial qualny) oo &6/ 3fe
Types EU, EUT, EUL (high efficiency erase .. .. .. £5/ 7/«
Available from:—
\’ICTORIA. Homecrafts Ltd., 200 Lonsdale Street, Melbourne.
S. AU A, G. Healing Ltd., 58 Flinders Street, Adelaide,

8T
QUEENSLAND A. E. Harrold, Ltd,, 123 Charlofte Street, Brisbane.

MANUFACTURED SOLELY BY L.B. PRODUCTS, 95 McDONALD ST.,
MORDIALLOC. $:12. VICTORIA. PHONE XY1596.

6. Use AR.R.L. recommended ending signal
especially KN to indicate to impatient listeners the
status of the Q.S.

Let {t be knov.n that vou avold working
amateurs who are :nnslan: violaters of the above
principles.

If the above rules were strictly observed by
the rarer DX stations it would certainly simplify
DX operating. Without a doubt the biggest pro-
blem confronting operators is the calling of these
stations on or near their own frequency.

C.W. is gradually being pushed out of the
TJmec band with telcphony stations operating right
up to 7.000kcs. The edge of the band should be
left for the C.W, gang, There are enough tele-
phony stations extending their transmissions by
accident to the edee of the band without anvone
opening on the last few kes. There is or rather
was a "'gentleman's agreement' on C.W./telephony
allocations within H.F, bands and somc publicity
on this arrangement might help the position.

DANNY SAILS AGAIN

According  to. a  report  originating  frém
E20EA, Danny Weil, ex VP2VB/P, will sail again
later this year and proposes to operate from the
fpllowing list of rare prefixes and countries —
ZDB8, ZD9Y, Cocos, Kermadecs, Chagos, Sevchelles,
VRS, VR6, CEO, CRI0, Laccadives, Nicobars and
Tokelaus—an extremely impressive array.

Following Danny’s experience during his ill-
fated last expedition, he will again place his com-
munications in the hands of amalcur radio opera-
tors.

To illustrate that amateur bands are suitable
spots to originate 5.0.8. calls jt should be noted
that emergency signals from the raft “Tahiti Nui"
were picked up as far away as England by
G3IFYT according to Stan Herbert, G3IATU
‘Month on the Air" feature in the R.5.G.B., Bul-
letin, FO3AD's final calls were recorded by
many amateurs who alerted, and the Chilean au-
thorities sent the frigate “Paquedano” to the res-

ue.

Pat Miller, KHGARA, ex W2AIS-ZCEPM, ex-
tends his 73 to all the VKs he personally con-
tacted during his trip to Australia. Pat i3 still
ketn on DX on the lower frequency bands, uses
7mes and is anxiously awaiting the opening of
the 3.5mcs band for long-distance working,

The N.S'W. VHF and TV section were again
alerted early in. September by the scarch and res-
cue section of the Federation of Bush Walkers'
Clubs when three boy scouts were lost in the
valleys near Katoomba, N.S.W. Harry Lapthorne,
VK2HL, and John Thornthwaite, VK2ATO, were
just Jeaving Sydney complete with base station
equipment and walkie talkie ‘udits when the news
came through that the boys were found unharmed.

FOR !
QUALITY
POWER TRANSFORMERS

AND CHOKES

ASK YOUR DEALER FOR

IRONCORE

% A POWER TRANSFORMER OR
CHOKE FOR EVERY REQUIRE-
MENT.

% AVAILABLE FROM STOCKISTS
THROUGHOUT AUSTRALIA.

v NO DELAY, ALL WANTED TYPES
ALWAYS IN STOCK.

~ [RONCORE TRANSFORMERS PTY. LTD.

HIGSON LANE, MELBOURNE, C.1.
PHONE MF4771
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No.22 & 122 TRANSCEIVERS

The 122 transceiver covers a frequency of
2 to 8 Mcs. and has been approved by the
P.M.G. for use on fishing boats, small craft,
bush fire brlgodes etc.
THESE SETS ARE SUPPLIED COMPLETE
WITH VALVES 12v. VIBRATOR
POWER SUPPLY, DYNAMIC HEADPHONES
AND MICROPHONE, 6in x 9in OVALTONE
SPEAKER, LEADS, SPARE KIT OF VALVES
AND TWO CRYSTALS TO REQUIRED FRE-
QUENCY. RANGE TO 300 MILES. SETS
AIR TESTED. £40/-/- F.O.R,
THESE UNITS IN NEW CONDITION.
The 122 transceiver as obove but less crystats,
speaker and spare valves not air tested
£18/-/- F.OR.
The 22 transceiver as 122 but not converted
for crystal control, supplied with valves, meter,

No. 19 TRANSCEIVERS

These units cover a frequency of 2 to 8 Mcs.
and contain 15 6.3 volt valves including 1-807,
2-6V6, 6-6K7, 2-6K8, 6B8 etc, also 500
micro-amp. meter

UNITS SUPPLIED COMPLETE WITH VALVES,
LEADS, JUNCTION BOX, GENEMOTOR
POWER SUPPLY AND DYNAMIC HEAD-
PHONES AND MICROPHONE (operate from
12v supply). AIR TESTED. £16/15/-FO.R.
TRANSCEIVER ONLY SUPPLIED WITH
VALVES AND METER.  £3/15/- FOR,
SET OF LEADS AND JUNCTION BOX FOR
No. 19 TRANSCEIVER 20/- plus post and
packing 10/-. 12 volt GENEMOTOR FOR 19.

£2/15/- F.O.R.
NEW 3" R.F. METERS. 350 MA or 1AMP

These meters can easily be converted to 10

power supply, dynormc headphones and micro-

15/-/-

FOR ~meter, 7/6

or 100 mA. meters,

new scale supplied with
Post 2/6.

BUILDING RTV&H.
57 TV SET

ALL MAJOR PARTS IN

VALVE SPECIALS

20/- will purchase any one
of the following valve

|

STOCK INCLUDING R.C.S. “ Specials
IF STRIPS & TUNERS, 2 ELSNG 3 GKSG
VALVES, POWER TRANS- | 3 . 1P5 5 __ __ &SH7 ™ =
@) RS, CHASSIS, ETC. |5 .- -2 _1C7 6 __ __ 6ACT
o R L P A
S11A CR. TUBES 10 - — K& akTwez/eur  SXTASON.GNT,
These 12in tubes have been ' g ~ 77 gpsg 2 TEXSGT | e arane rans voomn “the. e T
recommended for TV. use in |4 "7 77T 6CSG 8 L. . EASO | s Tee it ononi™ & i Moot
“RGdiO Wor‘d,” uses same ]O - VR65A 5 *‘ 6K7G EH():I\EI ‘I;‘,":l:‘rll'l"'ll‘li UNIT YET DEVISED.
sockets as VCR97. Post and Packing, 4/6 extra L aser 22/6
£5/”/6 FOR. ALL  VALVES ARE NEW e
— J\1crcyurd\‘_"4 fAmerican
NEW DYNAMIC NEW 6H6 OR 6H6GT e e ety count
ers  register from 0 to
HEADPHONES YALVES 99.999 can be supplied with
tndividually Cartoned 250-ohm  coil 24v  D.C.
These headphones made by operation. !
Rola are a high quality unit 20/" per doz 25/- f
giving excellent tone. Fitted POST 2/6 " Plus Postage |
with comfortable ear pads. o T
27/6 'NEW TRANSMITTING NEW AMERICAN
Post 4/6 VALVES BOX KITES
e e e e e e+ These kites nre conslg‘!lntie)d of SHK with Metal
NEW DYNAMIC HAND 8298 __ __ __£3 0 O SIZE 15in sanare 3 306 Tong,
MICROPHONES 100TH " £110 0 O it 1
. 1866 o . - 15 0 30/-  rost .
These are a sturdy moving coil | 811  __ __ __£1 0 O
microphone made by Rola in - NEW
bakelite case with switch. NEW 2iin C.R. TUBE ROTARY-CONVERTERS
25/- Type VCR 139A jr:J;:d“.f’;‘:iz"“;":::zf"\- ?.:.z;::::‘.; M
479 PARRAMATTA ROAD, LEICHHARDT, N.S.W. PHONE LM3610
640 KING STREET, ST. PETERS, N.S.W. PHONE LAG6087
—— » - —_—
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NEW VALVES AT RED

A L L e e e Y sy umetald ..., L. L. M0 ado
105G .. ov we e oe o0 V- 6CBG .. u. s as es .. /B 8SHIGT .. .. .. .
IP5G sy a0 oe oo oo 1/ OES .. .. v os se oo B/O 6L6 (metal .. .. ..
ICTG .. ev oo o0 oo oo ¥/- GH6 .. .o ae ea a0 a0 a0 3/ BA3 L. e
ID5G .. 40 o0 as o 1/6 SHEGT .o we on e o 3 1CT o0 vt ve ee s
LKSG .. 44 e oo oo oo 36 6J7G . 4i 4e e 4o oo T/8 TA6 .. . o e
v e 6K7G .. we es 0s 0e .. 6/ 18 .. vt ee se as e
. /6 SKIGT .. e as oo +. /9 A e e s e
. 9/6 GUTG .v ee oe o0 oo o 6/06 EL3Z .. o0 o0 o0 o0
ee . 3/ SVEGT .. oo ss o0 o0 +. 12/6 EL33 .. t0 ev oo o
R 6X5GT . .. 10/- EBC33 .. .. .. ..
5B8G . ee o .. 9/6 6KSG .. . 10/6 KTW62/6U7 .. .. .. ..

PLEASL ADD POSTAGE ON ALL VALVES.

UCED PRICES

T \KﬁSA..... L.
.. 5/6 %\b . . . . g/:
193 .. 00 ee we ae o0 ¥

. 71’% 954" .. er ee en s QI8
e 938 [, . - T
o 12A6 .. e o T
.- Yo EFS0 .. .. . 3/6
o /6 110TH e es £2/9/-
. /6 B20B .. .. .. .. £V
- 1076 L3 S 2
. 12/6 866/866A .. o0 .. .. 15/
. 976 B28 .. .. . .. .. EVY
6/0 06 £4/9

ALL GOODS ADVERTISED ON THIS PAGE ARE

NEW

NEW POWER
TRANSFORMERS

60mA prim.: 240v with 230v tapping.
Sec. 285 x 285 with 6.3v filament

winding.
26/6

Pins Postage: N.S.W., 3/6: IN1. 5/3.

MICA CONDENSERS

Standard Mica Condensers, small
current  types. .00003 to .005 in-
:luding most wanted values.
Per 100 20/-. .. .

. Postage 1/6

Mew Midget Power Trans.

40mA Prim. 250v. Sec. 225 x 225
with 6.3v Fil. Winding. Upright or
Fiat Mounting. Size 2in x 2%in.

24/6
2/6 Postage, N.S.W.; Interstale 4/6.
30mA, 240v. Prim. 150 x 150v. Sec.
with 6.3v. Fil. Winding.

22/-

2/63

Postage N.S.W., Interstate, 3/6.

Electrolytic Gondensers

16 mfd 525v .. .. .. 6/6
16x16mfd350v.......... 4/6
24 mfd 350v e ee we ae s 3/3
20 mfd 2007 .. «o oo oo oo o> 2/6
250 mid 12V .. et oo a0 «0 oo L/6
30 mfd 350V .. ec ¢ oo oo oo 3/6
300 mfd 12V .. «i v 44 os oo 1/6
8§ mfd 350v .. .. .. «e oe o. 2/6
10 mfd 40v . . v oo es 1/6

8 mfd 525v (mlmature) .. 4/6
8 mfd 525v .. 3/6

(Plué Postage) o

12 inch P.M. Speakers

12in per-mag speaker by well-known
manufacturer, 107, CT, or 5000 Trans-

former .. ... £3/5/
Postage. NS“ 6/6 lNT 9/6

NEW 5in. PER-MAG
SPEAKERS

SC Standard ..
SF Heavy Duty .. .o
Supplied with 5T, or 101 “Transformer
Postage Extra: N.S.W., 2/3; IN1., 4/6

6i_n X 9in Oval Dynamic Speakers
with 5T or 71 Trapsformer

27/6 Postage Exitra:

NS.W. 2/9, INT. 4/6
New Carbon Resistors, well-known
make. Colour code supplied.

Low values to 5T ohms,
7/6 per 100. Postage 1/6.

L.F. TRANSFORMERS

Standard LF. transformers, square
can (1 3/8) 455 Kc¢ permatuned. 4/6
(Plus Postage)

SAPPHIRE NEEDLES

Rothermel sapphire acedles play 2000
recordings. Made -in England.
Each 2/9 or 25/- dnzen.

Telephone Generators

New smull telephone generators.
for bell ringing, etc.

12/6
MERGURY SWITCHES

The switch with 1000 uses .. .. .. 2/6
Postage 6d.
NEW SELENIUM
RECTIFIERS
S.T.C. Rectifiers 6-12 Volt 3
amps. Suitable battery chargers,
etc.

37/6 Post2/6

17

ideal

Postage Extra

o35/

POTENTIOMETER
SPECIAL

Box of 10 new Carbon
Potentiometers.
Containing .5 and .1 switch pors.,'
long spindle, .5 and .1 standard and
miniature pots, long spindle and
other mixed sizes, short spindle

20/-

. Post 2/6.

. CONDENSER SPEGIAL

Boxes of 100 .new mica paper and
electrolytic  condensers in  values
ranging from S50pf. mica to 5 400v
paper. Values inclu 0001,
.00025, .00075, .01, .02, .05, .1, Also
300 mfd/12v, 10 mfd/40v, 8 mfd/
525v 16 mfd/350v, electrolytics

3 0/- per 100.

Post Extra: N.S.W. 2/6; INT,, 3/6 °

POTENTIOMETERS

Y2 Mcg, Minjature  Swilch Pots
Long bnmdle ..

d/p  Swilci
..o .. 86

1 Minjature LOﬂL ﬂpmdlc . oo A
bStandard V2 or | meg. switch' pots. fon
spindle d/p switch .. .. .. .. .. .. .. §/6
Vs meg or 25T. obms sbort spindle xwitch
T 1 S T PO 71 4
L2 meg of 100T  standard  pots, fong
spindle .. - 11
lv4 meg, or IOOT <hort sp!ndle .. 1/9
i meg. high insulation .. i &/

All plus :lostage.

NEW SMITH’S
8-DAY CLOCXS

These English Clocks — which are new
in original cartons-—are pang] mount-

ing and arc ideal for cars. ctc Lumi-
nous dials.
2in .. . £4/15/-

2%in with <we«,p sccond lhéfld £5/15/-

Please address all correspondence to 479 Parramatta Road, Leichhardi. N.S.W .

640 KING STREET,

ST. PETERS,

METROPOLITAN RADIO SUPPLIES

479 PARRAMATTA ROAD, LEICHHARDT, N.S.W.
N.S.W.

PHONE LM3610
PHONE LAGO87

Radio, Television & Hobbies, October. 1957
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MASTER ELECTRICS »rv. im0

A WHOLLY OWNED
SUBSIDIARY COMPANY OF
MOTOR SPARES LIMITED

TN T .
Chieftain Multimeter

An ideal pockel-sized meter in a

plastic case. overall size 5+ x 3% x

2 1/8in. The meter has [000 ohms REC“R“ pLAYER

per volt sensitivity, Voltage readings

are 0-15, 0-150, 0-300, 0-600 and 3 Speed Record Player in leatherette

ohms scale reads, 0-100.000 obms. covered case. automatic stop, turn-
fhis multimeter is ideal for the over head, 2 sapphire needles. Plays
hobbyist, motor mechanic, radio ser- standard and microgroove recordings.
viceman and electrician.  Price only Colours fawn and brown. Worth 18

£4/12/6. . gns. Our price £13/19/6.

e e Spring Gramo Motors, windup type,
suitable for replacement in portabic
gramophones  etc..  complete.  with
lurntable and fittings.  Price only
£1/15/-.

3 Speed Gramo Motors to operate
off 230 volt AC. FEach has speed
control knob with 33, 45 and 78

(athode “d\’ Tubes r.p.m. positions suitable for playing

standard or microgroove recordings.

and Radio Valves Price only £5/10/-.

. o 3 Speed Record Player Units con-
Type VCR 138 3Lin diamcter cathode cisting of Motor with turnover head,

rav luhe.'i(‘!eai for oscilloscopes etc. crystal pickup. 2 sapphire ncedles,
Characteristics: * idcal for both standard and micro-
Filament Volts 4. croove recordings, automatic  stop.
Filament Current 1 amp, Enlgish make. Pricc only £9/19/6
Anode 2 200 volts, 1 each.
Grid 1-50 volts. Single Speed Gramo Motors recon-
X Plate sensitivity .14. ditioned and guarantecd in working
Y Plate sensitivity .33. order. cach motor has magnetic pick
Anode 3 1200 volts. up and automatic stop. Garrard. Col-
Electro-static deflection. laro. Paillard etc. Price only £2/17/5
Color green. * each.
Socket connections can be supplied Single Speed Record Changers. Re-
to each purchaser. Price 25/- each. conditioned and guaranteed in work-
Fil. ing order. Well known makes: Gar-
Valve Type Volts Price rard, Collaro, Plessey. H.M.V.,
}gz‘f, Cg:’"“ﬂi ;::‘;:;':’ ; ;//_‘ Stromberg-Carlson etc.  Price only
1HAG  Triode 2 3/- £4/10/- each.
S ST ] 2 | Mumeic Pians iy o
VR130  Triode 2 1. standard recordings.  Can easily be
6U7G Var. Mu Pentode 63 7/6 adapted for microgroove recording
_::;’G SZ:P'iAuD';::'ode 2'} ;ég bty fitting a lead counterweight.,
"7¢7 Amp. Pentode 63 36 | Drice 10/-
58’762 35//5 3 Specd Gramo Motors made in
£1148 . 5/ ULS.A. Work off 230 volts AC. Each
984 Det. Amp. Pentode 6.3 5/9 motor with turntable speed-control
3 A, o3 17 | lsvel and indicator, plate. *ldeal for
266A M.V. 1 Wave Recti- playing standard, microgroove rccords
fier 250ma 2.5 29/6 Sacrificed for only £4/17/6 each.
RX21 :AV §‘ Wove Recti- 4 Speed Record Plaver Units consist
ffl;es)( oomes 2 25 19.6 of motor with turnover head crvstal
100TH Trawsmitting Triode 5§  39/6 pickup with 2 sapphire needles. ideal .
289881 Iu.rmflr Bulb  for for playving microgroove and standard
Eﬂ:,"c‘;‘ s bg::'g"' s/ recordings. Antomatic stop. English
) ’ 5/- make. Price only £10/19/6 each.

* SPECIALS x

1. Power Transformers, Upright mounting,
Primary  0-230 or 240 Voits. Secondaty
RS yside alt 8Oma. Filaments 2.5 Volts
S amp. 3 Volts 2 amp. 6.1 Volts tapped. 4
Volts 3 amp.

Brand new and boxed. Worth £3/15.-
Our price £2/1%5/- each.

. Power Transformers flat mounting. Primary
248 Volts. Sccondary 225 Volts aside at
40ma. Filament 6.3 Volts at 2 amps. Brand
acw and boxed worth 5t/-. Our price 32/6
each, -

3. Power Transformers. Flat  or  vertical
mounting available on request. Primary 240
Vaolts.

Sccondary 240 Volls aside at A0mu.
Filament 6.3 Volts at 2 amps.
Rrand new and boxed. Worth 54/ .
Out price 3%/~ cach,

4, Power  Transformers. Upright  mountime.
Primary 240 Vaoits.

Secnndary 185 Volts aside at 100 ma.
Filambnts 2-A.3 Volts, 1-5 Volts.
Worth £4/ . Our price £ each.

5. Germaniom des.  Ideal for Crystal scts.
meter rectifiers and radio set  delectors.
Brand new. English make. Prce ont

123

5/6 each, )
G. 4 Valve Vibrator Mantel Sets. Ideal for
caravans etc.  These sets operale {rom a

6 volt Battery. they are new and guaran-
feed in working order. Worth 29 gns. Qur
price £12/10/- lcss battery.

7. Ferroxcohe Rod Aerials with vaoil ldcal
lor porlables and mantel radios.  Faual so
60ft outdoor acrial.  Price onh 16/6 each.

#. High Tension Power Supply Traonsformers.
These give 2000 voltg DC o work VCRS7
or SBP1 Tubes for escilloscope or TV sois
Circust for the high-frequency power supply
with cach transtormer. 18/6 each,

$. 1 amp. Sclenium Rectifiers for 6 and 12
voit Battery Chargers. Brand new, English

make. Price 22/6 each.

10. 0-5 ma. meters with 2in scale and suyare
face. Price only 22/6 e.nh.

11. High 1 fdeal tor
cryslal sots, val\e \U\ ete. New Prce only
22/6

12. Tel Aerials. Folded dipole with 61y

dural mast, impedance of ac rul 300 olwns
Will work well on Channels 2. 7, andg 9
A real bargain (or £3/5/-.

ti. Morse Keys. Army type, metal parts cad.-
plated, fully adiustable. Price only 2/9 ea.

14. Morse Code Practice Sets. Consisting of

kev, buzzer and battery. All on solid
wooden of metal bage. These are brand
new, English make. Worth £2°5.-.  OQur

price 15/~ each.

15. Coil Winding Wires. Wind vour own coily
for crystal, valve sets, etc. Below are
listed popular wires and prices per yard.

We will forward you whatever length you re-

quiry.
Gausges. Prices per yard.
B and § SWG Enamelled b( l- SANE
15 18 5d. bd.
16 20 4d. 5d. 5d.
2 23 3d. 3d. 3d.
24 25 2d. 2d. 2d.
26 27 2d. 2d. 2d.
7. 19 24d. et et
28 30 Ad., 2d. Id.
2 31 1d. Id. 1d.
30 33 1d. id. 1d

16. Bakelite Former can be supplied <t to
the jength yom require.

Piameter. Price pcr inch
iin Sl
4410 G,
1%2in 6.

Zin b}
214in od.
3in 10d

17. Carbon Resistors in bundles of approxin
ately 100 resistors, Y2 walt assorted. 10, -
pki.

18, Carbon Resistors in ¥2lb bundles, Assorted
2, | and 2 Watt assoried resistance values
Only 12/- pist.

 PECIAL NOTICE |
SPECIAL NOTICE
Al  parcels sent Registered Post unless

otherwise stated. Postage or Freight must
be incinded with order.

«

347 ELIZABETH STREET. MELBOURNE — Phone FY0271

Branches througheut Victoria and New South Wales
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Mathematics of radio

BASIC MATHEMATICS FOR
RARIO AND ELECTRONICS. by F.
M. Colebrook and J, W. Head, Hard
cover. 74in by 3 in, 359 pages.

The third edition of a hook fust pub-
fished in 1946, under the tuitle, “Basic
Mathematics for Radio Students,” con-
tains two additienal chapters, written by
My, Head, on advanced work required
for dealing with some of the more dif-
ficult electrical problems, The remain-
der of the book is the same as the origi-
nal with very minor changes and cor-
rections.

The introduction on the jacket des-
cribed the book as “Primarily written for
those interested in radio or electronic
engineering who find themselves handi-
capped by their lack of mathematical
knowledge. it is suited to students —
and perhaps to some teachers — of other
subjects. 1t is so written that it can be
used either for home study or 10 supple-
ment-a coitrse of techrical training, and
the authors” Lively style has vitalised and
humanised what can o ecasily be made
a dull subject.”™  This, we {eell Is a fan
description of the book.

The book would be well worthwhile
for those tackling the subject for the
first time on their own and allow them
to gain a good basic knowledge of the
branches of the subject necessary for
radio engineers from algebra rnight
through to the differential and integral
calculus. While we feel that you would
need more practice than could be gain-
ed from the examples in the book to
become proficient enough to use mathe-
matics In your cvervday work, at least
the hook would allow a pamndess intro-
duction to the subject,  As a refrasher
cotirse  for  those who  have  already
studied maths, the book s ideal.

INFORMAL STYLE

The authors avoid the formal language
of many textbooks while observing all
the customary forms in the working, so
that the reader will not be at a disad-
vantage if he chooses to read some of
the more formal books later. Touches of
philosophy at the beginning and ends
of chapters provide a connecting link
between mathematics and cveryday life.

Some of the individual chapter titles
are;—FElementary Alfgebra, lndices and
Logarithms, Equations: Complex Num-
bers. Continuity: Limits: Series, Geo-
metry and Trigonomerry., The Differen-
tial and integral Caledlus. 1the Applica-
tion of Mathematical ldeas to Radio,
Heaviside's Technique for More Diffi-
cult Electrical Problems.

Qur. copy direct from the publishers,
lliffe and Sons Ltd.. Stamford Street.
London. Local booksellers arve unuble
to give.us a definite price at the moment,
but it is expected to be in the vicinity
of £1/10/.—~M.V.F)

Radio Televisicn & Hobbies October, 19

Special valve fypes

TUBES FOR COMPUTERS. Book
XI1 of the Philips Technical Library
series of books on electronic tubes. Hard
cover, 5| pages. 6in by 9in, Illustrated
by photographs, line drawings and tube
characteristic curves,

Generally similar to Book Xl of the .

series, Book XIl deals with the half
dozen or so tubes frequently used in
electronic computers. The additional in-
formation consists of notes on computer
circuits in general, with specific infg[-
mation on high speed and low speed
computers using Philips tubes.

Our copy direct from N. V. Philipy’
Glocilampentabricken, Findhoven, Hol-
fand.  Local distributors for the bool
are Philips Electrical. Industries P/ 62
Clarence Street. Svdney.  The focal prive
is 13/ (AMVEFD

Salk vaccine v. polio
(Continued from Page 19.)

conttracted only polio sickness among the
vaccinated but 750 among the non-vac-
cinated.

There was not one death among those
who were vaccinated but 15 among the
non-vaccinated.

There was tragedy also in all this.
Parents of children did not know which
of ‘their own were injected with the vac-
cine and which with dummy shots.

Thus cizht of the 244 children who
received dummy shots came down with
rolio when other members of the family
were struck with the disease. But only
one of the 233 vaccinated children con-
tracted the disease when it appeared in
other non-vaccinated members of the
family.

However that is the price paid loy
bravery and those who were not vaccin-
ated and suffered affliction were as great
as any martyr as ever lived.

Their participation in one of the great:
est human experiments of all time paved
the way to the conquest of polio so that
today we can look forward with confi-
dence to the final extinction of one of
Man’s grestest sTourzes,

Waiches need no winding

(Confinued prome Page [1.)

from it doesn’t run it down. Lasting as
long as its promethium 147 (estimated
half life, about 24 years), it retains one-
fourth of its original power for Hhve
years, which is considered its useful life.
The promethium it uses. now costly, will
become plentiful and inexpensive with
quantity production, as time gocs on.

The applications of such batteries arc
ot confined to the watchmaking indus-
try. Larger models can be made. and it
is hoped that eventually they will be pow-
erful enough to operale portabic radios
using transistors, for instance,  FThey are
already being developed in connection
with hearing aids, and no doubt de~igners
of guided missiles and even space veh-
icles will look fo similar units as a
sotrce of power.

Mavbe perpeteal motion will renmum |

4 dream. but it is not hard to visuaiise
devices which will operate for so long
a time without attention that we can
almost class them as such,

7

fremescecemc =

RADIO &

the basic training

w TV

Even with the advent of tele-
vision, radio will still offer career
opportunities as it is a basic
requirement for the more ad-
vanced fields of television and
clectronics.  The older radio ser-
vices, such as broadeasting, ama-
teur and commercial transmission
and reception, mobile radio. ctc.,
offer  employment opportunities
with prospects of advancement to
those who have the knowledg:.

These are the days of rapid de-
velopments inveolving new skill,
new training and new techniques.
NOW js the timne fo start YOUR
progress, for LC.S. graduates are
making good everywhere,

fet LC.S. show you how this prac-
tical, np-to-the-minute instruction
can fit YOU to take advantage
of the opportunities in the radio
field. The I1.C.S. Home Study
method is simple and easy to
follow, text being clear and well
itlastrated, :

Choose pour course and fill in
the coupon for full particulars
NOW.

INTERNATIONAL CORRESPONDENCE

SCHOOLS

140 Elizabeth Street, Sydney.

COMPLETE TRAINING I5
AVAILABLE IN:

Radio Technology
Radio Servicing
Preliminary  Radio Servicing

[ ]

[ 4

[ 4

® Radio/TV Servicing
® Radio/TV ‘Engineering
[ ]

Electrenics

All Radio Examinations:—

Inst. of Radio Eng.. Comnt
Operator's  Cert., Broadcasi
Station Operator’s Cert,, Amna-
tenr Operator’s Cert., efc.

Pleass send me details of course
indrcated above. .

NMAME
ADDRESS

Paje One Hundred and Ninatear
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WALTHAM TRADING

229 Elizabeth Street., Melhourne
GREAT BARGAINS IN HUGE, VARIED STOCKS

Ausiralia’s Refailers

of Ex-Govi, Technical

Equipment and other
useful arficles.

CO.

Mail orders to Box
5234, Elizabeth St.
Post Office.

ROAM THE ETHER WITH A TRANSCEIVER

No. 11 TRANSCEIVER. A NINE-VALVER. THIS: 1MS (2) IC7 (2) 1K7 (4)
R07 (1). Complete with valves, headphoncs and microphone, power supplies.
power packs (L.P. and H.P.) and full set of cables. THIS SET HAS BEEN
AIR-TESTED.

* PRICE: £9/19/6

Packing and delivery to railhcad. 7/6

A Bargain
at the
price

This is e ) )

Transceiver

Complete with valves and

condition.
vibrator, power supplies, dynamic head and breast set.
These units can be converted easily to comply with P.M.G. requirements for

No. 122 TRANSCEIVERS. In fair

Smal! Ships. etc.  Frequency. 2 to 8 Mcs. PRICE £17/10/-. Packing and
delivery to railhead, 7/6.

No. 19 TRANSCEIVERS. Cover a frequency of 2 to 8 Mcs. Contain 15—6.3
volt valves, including 807 (1) 2-6V6S, 6—6K7G, 2—6K8G, 6B8S, ETC., 0—
IMA-Meter 4—Gang cond., HF unit, ETC. PRICE £5/19/6. Packing and

delivery to railhead 7/6. 12-v Genemotor for this set. £2/19/6.

MICROSCOPES

A An
bargain aid o
at the

students
very low

. of
price
asked. science.

NOT A TOY—A REAL MICROSCOPE,
SUITABLE FOR STUDENTS. Gives
100, 200, 300 times magnification. Hours
of interest and enjoyment. Brand New.

PRICE: £3/19/6
Packirg and postage. 5/-.

DYNAMIC HEADPHONES and micro-
phone combined, 25/-. LOW IMPED-
ANCE HEADPHONES, 17/6. No. 3
MICROPHONES, 12/6. Packing and
postage (all States). 3/-.

WALKIE-TALKIES

No. 108, Mk. Il1.
Ideal for country work.

Five Valves: ATP4 (1) ARPI2 (4)
Frequency 6.9 Mcs.

Powered from 3v and 120v batteries,
obtainable from any local electrical
dealer. Complete with mike, headset and

4ft aerial section. Price £9/10/-
Packing and delivery to railhead, 7/6.

TANK WHIP AERIALS

Make good Car Radio Aerials or
Fishing Rods.

3 sections (12ft) £1/2/6; 2 section (8ft)
13/-.  Rubber bases for these, 12/6.
Packing and Postage (all States) 5/-.

GERMANIUM DIODES

Suitable for Crystal Sets.
Price 7/6 each
(Post Free)

WANTED T0 BUY

Best Cash Prices Given For
COMMUNICATION RECEIVERS
TEST EQUIPMENT

CONTACT US !

VALVES! VALVES! This is the place for you

Here's a most comprehensive lot, making it unnccessary to pay high prices for
replacements. See our large, low-priced stock. SPECIAL PRICES TO DEALERS

FOR QUANTITIES on application,

1D8 P . 8/11 2576 15/- 6Y6G .. .. .. 12/6 R03 40/-
1H6G .. .. .. 3/- 2051 15/- 6AJ5 .. .. .. 12/6 304 35/~
1K7G 3/6 25L6GT 15/- 6N7 .o 12/6 807 . 19/6
185 12/6 3Q5GT 12/6 GSF5 776 311A 19/6
100th 60/- 6A3 17/6 6SHY 7/6 829A 57/6
12C8 10/6 6A6 10/6 6SJIGT 12/6 830B 40/-
128SRY 2/11 6A8G 12/6  6J7 .. /11 837 25/
128 K7 16/6 6UTG 6/9 6SKIGT/G 12/6 885 25/~
J6 7/6 6BAG 10/6 EF50 3/6 955 10/6
12J5GT 10/6 6C8G 12/6 . VR 53 12/6 954 5/6
12A6 7/11 6ES /6 VR100 10/6 EL3N 25/-
12K8 12/6 6F6 8/11 VRI50 15/- 958A n/e
128J7 . .. ... 12/6 6H6GT 3/11 VR78 /6

128C7 2/6 6J5 12/6 VRE5A 2/6 Cathode Rayv Tubes
12SLIGT 10/5 6K7 6/11 A6 5/ 31ap1 £3/-/-
128F7 12/6 GK3G 10/6 7TASR 5/~ VERIL2 Lot
1626 5/- AVI1 5/- 1C5 5/- ' 5epy 307
1629 7/6 V6 12/6 1Cq 5/- v

1632 12/8 CV&§ 15/- TW7 5/~ PLEASE

2026 17/6 6L7 . 12/6 1193 2/11 ADD

VIG 15/- 6ACT 3/11 &1 25/~ PFOSTAGF.

For the Geophysical
Year

TELESCOPES

Ideal for scanning the
Heavens

30 x 40 £10/19/6. 20 x 30 £5/8/-.

Please call and inspect
our full range.

CABINETS FOR CRYSTAL SETS

Attractively styled in coloured Bakelite
7/6 each

Call and choose your cabinet.

E S VN

BRANGHES ALSO AT

SYDNEY: 96 Oxford Street,
{Mail orders to Box 22,
Oxford Street P.O.)
ADELAIDE: 243 Rundle St.
{ Mail orders, same address)
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A COURSE IN TELEVISION

(Continued from Page 99)

be sbased on cxperimental results rather
than "just the original calculation.

For gencral use, the growing tendency
is to produce peaking chokes with induct-
ance values following the “preferred”
system, as used for resistors and capa-
citors, As far as possible, the circuit
constants are then manipulated, after
initial calculation, .to use chokes from
the preferred range.

Because of the aforementioned varia-
tions in shunt capacitance and the inevit-
able tolerance in circuit constants includ-
ing the chokes themselves, some varia-
tion in the overall curve is inevitable.
Howevcer, provided the variations do not
lead to a ringing condition, they are not
iikely to produce any visible effect on
an ordinary picture. iIndividual adjust-
ment of each chassis is scarcely warrant-
ed.

In this respect, the whole approach to
peaking. including methods of calcula-
tion, are somewhat less rigorous than
required for measuring instruments as,
for example. a wide-band C.R.O. used

for the observation of angular wave-
forms. ]
Figure 141, extracted from typical

vilve application data shows likely con-
stants for a circuit involving 6ALS
video diode detector and a 12BY7 video
amplifier pentode.

The t2 and !5 microhenry choke and
4.7 pF bypass adjacent to the video de-
tector. is a filter intended to suppress
the IF component at 30-36Mc but to pass
the video components in the range 0
to 5.5Mc.

Shunt peaking only is used in the de-
tector load circuit, where a 250 micro-
henry choke is shown in series with the
3.9K load resistor. Some receivers supple-
ment the action of this choke with a
series-peaking coil between the detector

output and the video amplifict grid.

The coupling circuit from [2BY7 (o
picture-tube cathode provides a good ¢x
ample of the points made earlier in the
article. The load resistor is 3,300 ohms.
which is about the value one would ex-
pect from the formula for combination
peaking. Without such peaking, however.
the response would be manv decibels,

00000500009
MUSIC IN THE

MERCURY
MANNER

00000000000
RUSTY MEETS HOAGY

Rusty Draper sings the songs of
Hoagy Carmichael.

down at 4Mc.

The two inductor values ncedeu for
compensation are, again, fairly technical.
although subject to considerable varia-
tion with changes in receiver layout.

Figure 142 represents a completely dit
ferent approach to the problem of vidco
coupling. and one which relies to a lesscre
degree on inductive peaking.

In this case a triode-pentode valve s
used. the pentode as an amplifier and
the triode as a cathode follower.

The video input signal from the de
tector is applied to the pentode grid. du'v
amplified and direclly coupled to the
grid of the triode section. Because the
shunt loading on the pentode plate is
very low, a rclatively large value resistor
can be used. giving high gain with wide
frequency response.

The triode acts predominantly as a
cathode follower with a cathode load
of 7,500 ohms. The real source imped-
ance is much lower than 7.500 ohms.
however, being the parallel resultant of
7.500 ohms and the cathode follower
outpul impedance.

Across this tow cffective resistance. the
likely stray shunt capacitance has only
a minor effect and a highly damped
series peaking choke is sufficient (o secure
a flat frequency response over thc vidco
pass band.

It i notcworthy that signal is develop-
cd also across a small resistor in the
plate circuit, this letter being applicd
to the picture-tube grid.

SINGLE BAND S-W CONVERTER

(Contihued from Page 37)

alongside the receiver, a separation of
from one lo (wo fcet being desirable.
Otherwise there is a risk of picking up
harmonics from the receiver’s local os-
cillator, )

Now tune over the shert-wave band
uatil a strong signal is heard, or pro-
duce such a signal with the service os-
cillator, then adjust the slug in the
coupling coil unti! maxXimum signal is
obtained. When the converter is used on
subsequent occasions the receiver is
simply tuned to give maximum signal
strength in the region of 1,600 Kc.

Next tune in a signal near (but not
at) the low frcquency end of the band
and adjust the aerial coil slug for a
peak. If a peak cannot be found it may
be necessary to reset the oscillator slug
slightly. re-tune for the signal. and then
try the aerial slug again.

A similar procedure is adopted near
the high frequency ond., except that the
acrial trimmer is peaked at this point.
ff a peak cannot be found, then the os-
cillator trimmer may have -to be reset
slightly.

Radio, Telavisien & Hobbies, October 1957

With this done thc unit should be very
close to correct alignment and plenty
of short-wave stations should be audible
at various places on the band, depend-
ing on the time of the day, season, and
other conditions,

Although you may find that yon can
reccive many stalions on a makeshift
aerial (we received several Europeans
with nothing more than a length of
wire draped across the bench) results
will always be better if you can get
your aerial away from power cables,
house wiring, etc., where there is al-
ways some electrical interference lo be
picked up. In extreme cases, one of the
noise reducing aerials, such as we have
described in the past, may be employed
with considerable benefit.

Finally, the entire converter can be
housed in a small wooden cabinet on
top of or alongside the main receiver.
With everything properly connected it
is only a matter of turning the switch
on the converter, waiting for the valve
to warm up, and you can scarch the

Georg.a On My Mind, Ole Buttermilk
Sky, Ole Rackin’ Chair, In the Caol,
Cool, Cool of the Evening, Judy, Hong
Kong Blues, Lazy Bones, Doctor,
Lawyer, Indian Chief, Moon Country,
My Resistance Is Low, Lazy River,
Small Fry.

MERCURY MG20173
20000020000
ELLA FITZGERALD SINGS THE
RODGERS AND HART SONG BOOK

Mere is Ella finally singing the tunes
that are worthy of her. A Ship Without
a Sail, Bewitched, Blue Moon, Blue
Room, Dancing On The Ceiling, Ev'ry-
thing I've Got, Give It Back To The
Indians, Have You Met Miss Jones?,
Here in My Arms, | could Write A
Book, | Didn’t Know What Time It Was,
Isn‘t 1t Romantic, I've Got Five Dollars,
I Wish | Were in Love Again, It Never
Entered My Mind, Johnny One Note,
Little’ Girl Biue, 4over, Manhatan,
Movuntain Greenery, My Funny Valzn-
tine, My Heart Stood Still, My Romance,
Spring Is Here, Ten Cents A Dance,
The Lady Is A Tramp, There’s A Smali
Hotel, This Can‘t Be Love, Thou Sw=li,
To Keep My love Alive, Wait Till You
See Her, Where Or When, With A
Song in My Heart, You Took Advantage
Of Me.

VERVE MGV-4002-2
00000000600

Pressed by the manufacturers of
ASTOR Quality Radios, Radiograms, TV

407

cther to your heart's content.
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AR8 COMMUNICATIONS

EXPERT TECHNICAL ADVICE AND
ASSISTANCE AT ALL HOURS
Phone: Day LA3845. Night, Weekends, and
Holidays, XW3936

'
Amiplification

Commeunication

y.e
Electrons/cs

DULWICH HILL, UNDERCLIFFE, EARLWOOD.

EVENINGS and WEEKENDS:

“"KALUA” .

ARB-ATS — COMPLETE STATION

AIR TESTED
Transmitter-Receiver, Aerial Coupler
Cables, Plugs, Phones, Mike.
| Crystal to desired Frequency
24V Power Supply & Circuits of 2 units
GUARANTEED IN PERFECT ORDER

£62/10/" Other valtages available.
21V LIGHTING PLANTS

Johnston 300 watt direct coupled to | H.P
peirol engine. Tested. Perfect order.

NEW INVERTERS
200 WATT

50 cycle. 24 and 32V DC to 24CVA.
Ideal for radiograms, etc.

£25/-/-
NEW TRANSFORMERS

FERGUSON
VIBRATOR TRANSFORMERS
150 x 150 40MA. &Y. .. .. .. £ 4 &
300 x 300 100 &Y. .. .. .. . £l 17 6
325x325 125 12V. ,. .... .. £3 12 &

INVERTER TRANSFORMERS

RECE|VERS £36/-/- bV, 240V, 40 wat .. .83 7 &
12 ;;Ive. h?onverfed to 240v. AC. 12V. 240V. 60 watt 23 7 &
oroughly Tested Re-aligned . ) - .
Latest Ovaltone Permag Speaker NEW VALVES 32V. 240V. €0 WQ\H oo o 83076
£34/117/6 217C L 10/- BEB .. .. .. 12/t C.R.O. TRANSFORMERS
12C8 . 12/6 12K8 . - 1276 | 350 x 350 extended to 1000V.
Type T3 press to talk 6J8 .. oo . 1776 YT502 . 1256 6.3V. 6.3V. 215V. 4V. £4/5/-
YT501 12/6 TAb6 .. .. .. T/6 | POSTAGE N.S.W. 5/- INTERSTATE 7/6
CARBON M:[ECWROPHONES EBC33 . |2/6 AVIL oy oo o 3/9 —— —
IHb +v ve .. 7/6 832A .. .. £3/0/0 .
12/6 ea. e T wa New A.Rs.vBa'r eRecewers
IC6 «v vu o 12/6 1257 .. 12/6 7 v
NEW 24V MOTORS 1G4 v e ae 12/6 125KT l27s | 4 Band 195 KC to 9.025 Megs.
Series wound Hi- Speed miniature 12,000 | D4 .o oo .. 12/8 12517 - 12/ 2(:4\/. D'SQ?WZBVAC igg |; g
RPM .. .. . £2/10/-{ & oo L. . 1276 39/44 . !0//- onverred Tor T A :
Shunt wound wvH\ qear box 2 d 5] K& ... d2/6 46 L ae el 1270
and 25 RPM .. .. 7. S R | iKe a2 T RELAYS
ILH4 .. .. 12/8 . 6v. 3Ple Miniature ... .. .. I5/-
12 VOLT GENERATORS | 75 .. .. .. 5/ 828 o 8271070 | (T Teppg o o0 g
New (EA:/ h80 amp. Generators. |deal gﬁ: ot ||2//6 gg:; . m/:g{'g 1300 SPDT 7/6
or lighting or fast charges. sr ee oo 15 e T
R 387 .. .. .. 10/- 1625 .. £1/0/0 | 500 x 500 SPDT . .. .. . 7/%
£10/10/ 36 1o a0y 1629 10| (2 volts DPDT 5 amp -+ .. £1/-/-
Throat Mikes New - . . <o .. 3/6 | GAGS .. .. 9/6 B07A o o WV| 24 volts DPDT .. .. .. .. 12/6
12V. 420 watt Prefocus C—}Yobes ... 1/6 22;‘:2 s :3;2 2050 .: £|/O/C 8-16 volt DPDT .. .. .. .. 12/6
&Hb .. ': : 7/6 9001 ... 8761 VQH AC ... .. .. .. El/«/-
NEW C.R.O. TUBES 6J6 -« .. .. 15/. 9003 . 12/¢ | Hi-speed Polarised relay £2/10/-
All tested on TV picture aJ76 .. .. 9/6 9004 < 8/6 1 400 ohm . Co 12/6
3BP! with shield and socket .. .. £3/17/6 | &N7 .. .. .. 10/. RK7S ... 10/ 1300 h DPDT .. s
VgR 97 iy . £2/17/6 | eSLT .. .. l2/6 YR75/30 .. /'5// ohm - 15/-
ACR2X & Shield .. .. .. .. £3/0/0| 10 .. .. .. .. 15/, RK48A g3/0/0 |
CV 112 White 5" .. .. .. .. £3/10/- | 1246 .. ,25/6 954 . . .. 7/6 | 3in ‘Square Section DUR'/‘\L TUB.
CV 254 9in Blue Screen, Magnetic 2A3 .. f,l/o/o VRI105/30 .. 15/- lG UP TO 12# |eng+hs !/- per ft.
Deflection & Focus KTW62/6U7 .. 776 1C7 < -+ «» 4/ | Hilo Phono Transfarmers .. 4/6
£4/10/- IMS .. .. .. 7/6 :145 AT '_ZI;Z Spirit Level Bubbles, mounted 4/6
Every tube capable of perfect picture (I-R/SA o ;;: 7193 ' '. 3/b C:anadian Signal Lamps ) 7/6
Fast persitence and simole. construction | me® 1 420 Soay "L Fas0l0 Hi-voltage Lead-thru Insulators,
usina  standard comoonents. "PASA/SPM 2/& AR ., .. .. IB/- .. . 1/6 each 15/. doz.
; ARR . .. 12/6 | Hydrometers. Batter Tes’rers 5/9
YThA 27/4 y ere artery
NE,\N ?BZ TRANSMITTERS | " ° £3/10/0 ??: | ’ E‘{;;: Torches 2-cell Focusing . 6/9
12V operation. 240 10 Megs. | 4y, 12/4 NG o 12 Multi-Strand 4 core Cab’e
Air tested. Perfect order. : ot L . 10/ Y d' | ot ]60 d ‘é'2/|7/
Complies with P.M.G. requirements. R LI - VT IO T 7 ard, 1/- yards ; /16
For cmall ships, bush fires and all other | 5X5 s we oo 10/ gusA .. .. .. 15/ Tx Var. Condensers, 300 pf'£1/5/-
services. ) Q5 .. .. /6 LACT 3/6 100 p‘F £1/1/-
COMPLETE. WITH | CRYSTAL = | gy . £1/0/0 EF50 .. .. .. 3/¢ | 60 pf with Vernier £1/1/-
£32/10/- X61M 17/6 _100TH £2/5/0 30 pf 10/-
Page One Hundred and Twenty-hur Radio  Television & Hobbies, October, 1957



k% R Aok ok &k

RADIO

PHONE

LA 3845

136 VICTORIA RD. MARRICKVILLE. SYDNEY, N-SW

TRAM AT DOOR. STOP 42
COLLAROY ST, COLLAROY — XW5956

3BZ STATION

TRANSMITTER AS ABOVE.
Receiver 5 Band. 200 KC to 30 Megs.
includes speaker and all accessorias,

£92/10/-
TELEPHONES

Standard PM.G. Type
Pedestal Magneto Phones tested 1n
perfect arder.

£6/10/-,
RECORDING TAPE

EM.I. & Scotch Hi. Coercivity, Excel-

lent Condition. Ex. ABC.
1200 f+. Spools £1 8.6
600 ft, Spools 18 &

3250 ft. PlnHers £2

DYNAMIC MEADPHONES
PADDED EARPIECES

£1/1/-
DYNAMIC MICROPHONES

in hand set with pressel switch.

17/6

IOO

NEW No IZZ

2 to B megs as above. Converted to
Crystal Control. Power increased to 20
watts, Includes Plugs and Cables, Mike,

Speaker, Circuit, 2 Crystals to wanted

frequency conforms to P.M.G. require

ments for small ships £49/'|7/6

and other services.

: WANTED

s Communications Receivers

Test equipment, P.A. gear.

Large or small surplus stock.

Best prices. Call, write or
phone any time..

Rt o o > L

QIL-FILLED CONDENSERS

1UF 400V 6/6 SUF 2.8V 6/b
4UF 750V 12/6 SUF 400V 6/6
JOMFS 500 7.5UF 330V AC 10/-

12V. GENEMOTORS

550V 55MA ‘\ OUTPUT
275V 1IOMA |

£2/15/-

4

4

_ Handsets . .. .. ...

Telephone Equipment

£1/9/6
Mike inserts .. .. .. .. .. 3/6
Hand sets with pressel-switch€1/15/-
Hand gensrators & bell .. . 9/6
Adjustable buzzers 7/6

Miniature telephone units to
suit Handsets or H & B, 10/-

NEW SMITH AIRCRAFT

CLOCKS

8-day movement. Cost Govt, £28
24in. £4/15/0

2}in. with sweep hand £5/15/0

New Coils and Intermediates
Standard or miniature to suit
all valves
Coils B/C 455 KC .. .. .. .. 9/b
Coils S/W 455 KC .. .. .. .. 9/b

Inters PO R V£
Loop aerial coils .. .o .. .. .. 9/8
Slug tuned H.F. coils to suit 44 meq. 4/&
GENEMOTORS

Input Output

24V 250V 100MA £ 0 0
24V 550V 375MA £2 0 0
24V 250V 6OMA - . £ 5 0
12V 500V 350MA £8 10 O
12V 1200V 200MA £6 10 v
6V 500V IS0MA £6 10 0
24V 250V 100MA New £2 0 0
12V 235V 50MA £2 15 0
12V 350V SOMA £2 15 0

SPECIALS for Oect. (hlly

WE ARE OVERSTOCKED, WE NEED THE SPACE. PRICES APPLY ONLY FOR | MONTH

STEEL INSTRUMENT
CASES
8in x 7in x bin deep. Hinge Lid.

Price 7/6

Post N.SW. 3/&  Interstate 7/6.

New Electnc 24v to 32v
Hydraulic Pumps

Heavy duty motor develeps | hp cont.
2 hp injermittent. 1deal motor for aper-
ating power tools off 32V.DC.

£1/15/-

No. 19 PLUGS & CABLES
qnd PHOTOSTAT of
" CIRCUIT £1/7/6

Steanes P.A.

Horn Speakers
5. Herns. OP.TX. 500 & 1000 fitted

TRANSCEIVERS
No. 1! Less valves & meter £3/-/-
No. 11 including valves & meter £4/10/-
No. 19 Less valves & meter £3/-/-

No. 19 Including 15 octal valves
and 500 micro amp. meter £5/15/-

N.B. All these units are in excellent
condition. Fer oridinal use parts or
convarsion,

New Creed Hi-Speed
Relays

Laboratery Standard Instruments. Will
operate to 3000 Pulse

£1/1/6

BASES 10/- extra

per minute

CO AX CONNECTORS
2/6 ea. 25/ doz

NEW COPPER OXIDE
RECTIFIERS

24V. 100MA. BRIDGE, ideal for trickle
Chargers. Relay operation etc.

2/9 ea. :25/- doz.

NEW 5FP7
C.R.O. TUBES

tdea! for flying spot and closed
circuit TV. experimenters.

1776

NEW MICROSWITCHES
6/6 each

Postage 6d.

S

1000KC CRYSTAL

Gas Sealed Octal Base

New condition - £19/10/- NEW VCR 139A C R 0 as Used Bendix BC22I
With Reflex Horns £22/10/- TUBES, £2/10/- Price £5/5/-
Radie Television & iHobhiss, Octeber (957 “q~2 Ons Hundrad and Twenty-thres




A .

Amplification
o,

Communication

Elecltromics -,

PHONE

LA 3845

136 VICTORIA RD. MARRICKVILLE, SYDNEY, N-SW

AND 636 KING STREET, NEWTOWN

EVENINGS and WEEKENDS: “KALUA,” COLLAROY ST., COLLAROY — XW5956€
DULWICH HiLL, UNDERCLIFFE, EARLWOOD, TRAM AT DOOR, STOP No. 42

9 VALVE RADIOGRAM
HI-FI CHASSIS

Dual wave, bass & treble boost
tuned R.F. stage 12" speaker.

£33/17/6

5 VALVE
RADIOGRAM CHASSIS
DUAL WAVE 12in SPEAKER

£18/15/-

5 valve also available as home
constructor Kitset COMPLETE
WITH CIRCUIT £14/15/-

7 VYALVE DX RECEIVER
3 band, 2 to 6 to 18 megs

160 to 16 metres and broad- |

cast, Exceptional selectivity
sensitivity 2 microvolts. MEW
AUSTRALIANS, listen to Euro-
pean short wave stations.

£29/17/6

PUBLIC ADDRESS

RANGE 240-AC
6 valve 10 watt £14/17/6
6 valve 25 watt £25/7/6
6 valve SO watt £32/7/6

BATTERY ONLY
OPERATION
6 valve 6 V 10 watt. £18/15/-
7 valve 12V 10 watt £19/15/-
7 valve 12V 25 watt £24/17/6

BATTERY AND A.C.
OPERATION
6 valve 10. watt 6V. £20/15/-
7 valve 12 watt 12V. £21/15/-
7 valve 25 watt 12V. £29/7/6

"HI-FI RANGE
MULLARD 5/10

£34/15/-

Complete with Jensen twin cone
speaker, Ferguson O.P. trans-
former, 301 & U.L, taps.
MULLARD 5/20 AS ABOVE
£42/15/-
Tuner & separate control box
with mike pre-amplifier.
£12 extra

THE FINEST SET AT
ANY PRICE
CHECK THESE EXTRA
FACILITIES
Built-in Preamplifier to suit
crystal microphone tape deck,
electronic guitar, sound on
film, TV, etc.
Hear it demonstrated on these
units,

DEMONSTRATIONS
EVERY SUNDAY 2 to 5 p.m.

OR EVENINGS BY PHONE
APPOINTMENT
AT COLLAROY
PHONE XW5956
CABINETS AND ALL
ACCESSORIES TO SUIT

THE
OUTSTANDING

10-VALVE Hi-Fi

RADIOGRAM CHASSIS
Incorporating  Mullard  5/10
bass boost amplifier, treble
boost dua! wave tuned R.F.
microphone or "tape re-
corder including Jensen  twin
speaker.

£44/15/-

Dual wave, 6 valve radiogram
chassis includes bass & treble
boost, 12 Jensen or Maghavox

speaker.
£23/15/-

TV

R. TV. & H. 5" TV Kit as described in Sept.
and Qct. issue. But using 4" V.C.R. 97
and including instructions on the minor
socket connection change.

THE COMPLETE KIT'

£62/-/-
Using R.C.S. or Steanes wired and tested
{F. strip and R.C.S. wired and tested

tuner.
.E72/-/-

A full selection of component parts for
576", 17" and 2!" TV sets are available
at lowest prices and with technical assist-
ance and test service.

R.C.S.

Coils and chassis for 5" TV LF. strip
RCS £6/10/0 net.
Wired and tested with valves.

£13/10/-

RCS TUNER.KIT .. .. .. .. E4/10/0
Wired and tested. With valves £9/10/0

" TV TEST EQUIPMENT

Crystal marker generator
5% megs. & every 3 meg

» to 50 megs.
£22/10/-

R TV & H WIDE RANGE
C.RO.
Wired & Tested.
£52/10/-
Also simplified version
6in C.R.O. P.P. Deflection
£44/15/-

4 SPEED PLAYERS
£11/17/6
4 SPEED CHANGERS
£16/17/6

Page One Hundred and Twenty-feur
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NSWERS T0 CORRESPONDENI

Qid) has made @ slighe
Palipry recciver deswribed in
the October, 1955, issuc and  Wauls 1o Know
iR s likely to affea ¢ the life aof
Lthe valve ar batteries 1 also inguires about
amateur  trapsmitters amd reccivers.

A. Thc substitution of the  volumce
far the grid vesistor s guile in order
feerty  standuard  practice, 1t will have
verse effcct of any Kimd,  We have
targe  numbers  of  transmitlers and 1
receivers in the past. and it would be impos-
cihle o st themo adll However. il vou cure
tn give us delails of what you reautte we wilf
select the Inost suitable  version from our files,

P.A. (Mackay. Qid) savs he bax been able ta
pick up quitc a  deal of radio .knmvlmlge by
Sty venrs of reading “Radio. Television and Hob-

MO (Foasoombn.

metilicatinn 1o the

control
and pcr-
no ad-
deseribed
short-wave

Bies* He has recently completed the R. TV and
H. battcey charger, which ix working  well,

A. Thanks for  your lefier. P.A., and tor
Lour report on  the hattery charger. We are
glad 1o know that we have been able 1O ASSIS
vou in osuch a way, \

C.P. (Bencubbin, W.A) venwws  his subserip-
fion R. TV and H.. bul enters it plea for some
amateur gear. patticalarly  gear siitable for use
at 60 and 144 Me.

A. Thanks for your subscription and fov vour
letier  which  we read with interest Having
once had to operate from a rot converrer.
we are familiar with theiv vagaries in regard
ta frequency, Several readers” have asked about
Ham gcar. but the best we can say at 'HC
moment iz “we will, just ms soon as we can.

LC.R. (Wallsend. N.S.W.  submits a  aum-

her af aqucries of a general interest nature.
A. We have not deseribed any complcle yadio-

gram cahincts  prior 1o that described  in the
Iune, 1957, issue, although we have described
many radiogram  chassis. and which are  avail-
ahle from our fles. The fiyback erase capaci-
for in a CR.O. is nornudly adiusted 1o give
the best of low [Irequency displays
without ¢ ihe display of Digh fre-
qucucy phenomena. The best sctting iy ugually

a comptomise, though a perfectly practical one.
We have shown a number of wuseful voltaes
on various scclions of owr TV  receiver and
we may v thit an other projects in the futwe

However. such data needs (o he treafed  caye-
[ully. since it can he misleading to the begin-
ner who cannot appreciate the nscd_ {for mnor-
mal tolerances, Thus a varlation which is per-
feetly acceptable may lead him to believe that
there 8 a fault in the set, or may bc mis-
taken for the cause of poor performance. but
which, in fact, mav be due to completely dif-
ferent cause. Your aquestion rcwarding  the
Wigh tension dines i ong we will Wave 1o con-
sider In grealer detail, and, as vou suggest, we

may deal with it in the Answer Tom page.

S. Ronz, Q) is having “trouble with =a
lape amplifier he has constructed from a cam-
mcreial kit of parts. being vonable to  avoid

audio feedback when the gain is well advanced.
A. Congidering all the f{deas you have al-
rcady tried it is rather difficult for wus to help
without being able to examine the chassis or
even being conversant with the circuit. One
possibility that is sogpested by your favour draw-
ing g 'that the speaker transformer may be
close enough to the first valve to couple to it

by treason of the magnctic field. Moving the
speaker  away  from  this  position  would prove
ihe point, The only other possibility is that
the nceative feedback metwork may be suffering
same form of phase reversal. but, withoni the
circuit. we cannot make anv specific comment.
J.G. (Nth, Balwyn. Vie,) asks some questions

about the permissible length of speaker lead
an amplifier,

A. Wc assume that vou refer to the voice coil
lead and that by ‘‘permissibie,” you meap 2
iength of lead which would not have a notice-
able effect on performance, as judged by ear.
On this basis, it might be suggested that the
connecting lead should not have a DC resist-
ance grcater than about one-third the nominal
impedance of the speaker voice coil. You
can work out the DC resistunce of a given
length of lead, knowing the total length of con-
ductor In circuit, the gauge and number of
strands and the rcsistance of same, as deter-
mined from wire tables. Obviously enough, the
length of lead permissible with a 15-0chm cir-
cuit is greater than a  2-ohm  cirenit. bnot, in
either case, no difficulty should arise from run-
ning leads Aacross a room or froem onc room
to the next in an ordinary home. ¢ most
suitable couduclor is probably twin plastic-coves-
ed fiex, with soldered connections at each end.
Only open-weave materials are recommended
for use in front of cones radiating middle to
high frequencies. Overseas, some of the apen
weave plastic materials ‘are prefererd. Expanded
aluminium is transparent for sound, but may
rattle unless well supported. You should be
able to find a source of supply by inquiring
through your local radin supply houses.
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K., Brishame. Q0 wints to know The natore
of an FM tuncr. why a regencrative sel squeils,
amd how 1o re~cunnect a paic of headphones o a
large sel.

An FMOtuneor isoa designed 1o rb-
ciive  frequency. modulated  signals, which are
sarmally transmitied ou the very high frequency
(VHE) band. At the present time _most Stations
operate around the 90 Mc band.  The sct you
have iy most likelv only a regencative sel—
Nol a siper-regenerative sel, which uses a com-
pletely different principle.  The squealling should
nor be <o violent that it caonot be controlled by

tiner

means of the regeneration conirol, otherwise 1
indicates ihat the feedback civeuit s in need of
adjustment, It possible the  (cedback  winding
o the coil should be moved from  the
wrid. or feedback line may be by-p by small
amounts of capacitance. sav 100

smalier.
otil the circnit becomes more  controtlable A
pair of headphones may he fitted o # lavge cet
moslt  casily by connecting  them across  the
fntakcr transformer  secondary, I the spcaker
ix not required af the same time it may he
disconpected  from  the secondary., but musi he
replaced  with a resistor of  approximately  the
same  value. uswalty about 3 ohms,

B.W.W, (Brishane. Q.) & one of
readers and has tackled buildiog
of December. 1085 He writes to tell us of the
cxcellent performance (his set has given since
he built it and the pleasere he has  obtained
from it.

A. Congratulations B.W. W, and it
have gone 1o quite a lot of trouble
and housc the sct for best resultx and greatest
convenienue, Many thanks for your report on
performance and it is  gratifving to lcarn that
the set is working so  well. We  assumy  the
headphones are to sllow listening at times when
A loudspeaker might disturh  other members  of
the famih: a feawre which we feet could be
trised more often thap it s,

W AH, (Plympton. S,AD writes in 1o tell ns of
some experiments with the Boffle enclosure fealured
recenily.  He s very pleased with the final results
and wishes o thank us for having put the scheme
in his way.

A. We note your kind vemarks and are plcascd
at yoar suceess with Boffle.  Yoor detaiied letter
has been care{ully noted for possible foture use
in the magazine.

R. Albert (Griffith.
which he would like
the Answer Tom page.

A, Your query has been noted and found most
suitable for the Answer Tom  page. We hive
therefore filed it for use at the carlicst opportuni

DD (Mayhield West, N.S.Wo is puzzled by th
(reunent statemcent rat bigh impedance headphones
shoald be used on crystal scts in prelerence 1o
jow impedance types,  His cxperience j8 that Jow
impedance tvpes give better resuits.

ot vounger
the Busic Five

seems vou
o build

N.S. W sends in a
answered  in

query
this section or

Ao Thix stdetient s basicully gorrest 12100 bot
assames that both tipes o af similar effency.
tn practice. and pafticularly since the war, there
are tarxe numbers of jow impedance phones avard

abfe and which. duc simply 1o fmprovenents in
manufacturing techaiques, have aunite 2 high orde
of cfticiency,  This is mare than enough in maay

cases «to offset the 0ss brought about by the lower
detector efficiency which they incur,

(Cardroys.  Vieod asks whether the Rudio
) ¢ now being run in RO TV and H. would be
sutlicient o enswre A pasy in the AOCP  examin-
wion,

A. No.o the Course does not have the
xmination i view.  1is intended as a
ic conrse for anyone who is just

What it contains night be most helpful
to an AOCPE ¢xamince, bui it woukl nor be ade
quate, The anthorilivs require a knowledpe ot
communication receiver practice.  transmitters and
acrial syslems, with some reference atso to different
mothods of transmission. FM amd felevision, 1 is
not proposed. at this stage, 1o carry the Course
as {ar as this.

Aocr
stmple
beginping m

8
radia.

S.H.S., (Elsternwick. Vieh i< inferosted i the
construction  of cither the 10 or the 7 wati
UL amplifiers  and  wishes  to know  if we
are able to supply constructional derails or w hovk

issue of the magazine in which they were featured.

S.H.8. also reauires the construction detils of an
clectric guitar,
A, We regret that we arce unuable to suppiy

cither constructional details or hack issues on any
of the Playmaster cauipment.  Circuit reprints and
under chassis views only are avatlable !hrnnyh our
query service,  However. it shoidd be possible to
obtain back issues at reasomdble cost from adver-
tisers in the classificd ads page of this maxuszine.

Constractional details on an electric guiar fea-
pired in o the August and Octoher issues of 1041
A [Turther discussion on pickup ubits was s atured
in a constructional wrticte on a enitar amphfier
in the August 1948 issuc.  Back issues contaipning
these are not vadlable however bul @ cireunt re-
print of the Jaxt  mentioned s available throngh
the query scrvice,

N.R. (Yagooma. N.S.W.) wants to use the RF
power supply (Janvary. 1957 far a Zin oscitlo-
scope. but wapts to know il it s possihle to ve-
duce the output o the 1.000 valts hw reguires,

A, Tt s generatty considered  that there is not
much point in using this wpe of supply for colt-
apes dess than 20000 it being cheaper and simpler
o use it SO cps  transformer. or an extended
winding on the main power transtormer, 1 some-
thing  Like this is adrcady bang s aeuld
appeit o he the case. we can sce little point gp
matalling the RE supely, Tt might be powsible
to reduce the votase sofficjentfy simply by de-
tuning the RF transformer.

Use

. L aad e L

The Radio, Television and Hobbies Query Service

All queries concerning our designs, to which a POSTAL REPLY is required ¢
must be accampanied by a pastal nole or stamps to the valud of TWO SHILLINGS.

> v v PV VPP

3
For the same fee, we will give advice by mait on radie matters, provided
the information can be drawn from general knowledge. UNDER NO CIRCUM.
STANCES, however, can we undertake to answer problems involving special  {
research, modification to commercial equipment or the preparation of special
circuits, b
4 Whatever the subject matter, we must work on the principle that a letter 5
i is tag invoived if the reply takes more than 10 minutes of our time. 3
i Queries not accompanied by the necessary fee will be answered FREE in .
the columns of the magazine and presented in such a way as to be of interest to
other readers.
4 To thase requiring only circuit reprints, &c., we will supply for TWO
¢ SHILLINGS diagrams and parts lists frem our files covering up to three con-
structional projects. Scale blueprints showing the position of all heles and cut-
outs in standard chassis can be supplied for 5/-. Thase are available for nearly all
our designs but please note they do NOT show wiring details.
Address your leMers to The Technical Editor, RADIO, TELEVISION and 1.
4 HOBBIES, Box 2728C, GPO, Svdney, <
Note that we do not deal in radio components. Price quotations and details b
1 of merchandise must be obtained direct from our advertisers.
TGP AP POSAP SRS PSP POOO ORI !
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R.C.S. NEW SQUARE CANS FOR 5” & 17" R. & H. TV

PART Ne. 554

(OMB. VIDEO. . IF
& SOUNDSTRIP

DETA'LS Combination
Video—IF Sound
Strip consists of 5 videa IF’s,
2 sound 1F’s and 1 ratio detector
mounted on combination cad-
mium chassis, afl holes puncbed.

Strip consists of 4 video IF’s,

PART No. 555

(OMB. VIDEO. . IF
& SOUNDSTRIP

Round Can — no internal con-
densers.

DETA'LS £ 0o m hlnation

Video—IF Sound

2 sound 1F’s and 1 ratio detector
mounted on combination cad-

6ACT valv

PART No.

(OMB. VIDEO . . IF
& SOUNDSTRIP

Sgunare Can — mica condensers

internal.

DETA]LS Cdn n I"F‘ l!gaﬁon

Video—IF., Snund " 5
Strip_consists of 3 video IF’s, 2 ! E.?S:I::ijnl Bracket. ~all ~holes
s punched.

sound FF’s and 1 'raﬁn_ detec't|or 1 Video Coupling . Transformer.
mountled on combination cad- 1 2-Bank by 3-Position Swilch

mium chassds. Holes punched for

556 PART No. 553

INCREMENTAL

with 6 Coils mounted.
es,

Circult and details supplied. 1F hs | Concentric Fine Tuner Control.
set at correct frequencies. z{“c"; :’:la‘j:': Holes punched for Wollsn:’:le:lirfniclalﬁn;\ny;d H. 1 Circuit.
£5/15/- plus tax £5/5/- plus tax £5/10/- plus tax £3/13/4 plus tax
i : ! EO and RF CHOKES
Filter Chokes & Transformers . IF’S, Ete. . VEE Price
'art No. rice rart No. )
Part No. 77 3H 30ma Price 20/- 100 Sound YF .. .. .. .. .. 1174 408 ﬁ-el’-‘l RF Choke, C.T. "
Part No. 76 15H 60ma Price 14/- 101 Ratio Detector .. .. .. .. 19/4 e Croke L s
Part No. 78 1H 300ina Price 20/- 202, 203, 204 Video IF’s .. .. 14 h TuH Blaent (f::l"‘: N
Part No. 80 2.5v 1.75 amp 5Kv. insula, Price 26/8 220 3000V HoF osec ™l - 288 411 47uB Video Choke .. .. 3/4
Part No. 61 4.0v 1.0 amp SKv insula. © Price 26/8 505 5 Pin Coil Assembly .. .. 4/8 412 1S0uH Video Choke .. ., 4
N 534 Coil D d Co Dul ideo oke .. .. 3
Part No. 62 6.3v .6 amp SKv_insula. Price 26/8 &3 Sealing Lacaver .. 3/ per bat. 414 TV Moise Filter .. o 4
Part No. 63 Frame Output Trans. 6BM 8. Price 33/4 109 Cathode Sound Trap .. .. B/- 415 InH Dampecr Dinde Choke 3/4

(Trade prices subject (o sales tax.)

~ R.C.S. RADIO PTY. LTD.

651 FOREST RD., BEXLEY. N.S.W. LW3491-5385
SOLE FACTORY REPRESENTATIVE — VICTORIA

Distributors Corporation Pty. Ltd.
403 Bourke Strect, Melbourne. MU3908

Part No. 11 Aerial Filter Kit
1

(Trade price is sublect tn sales tax)
NOISE SUPPRESSION

9 Yeamy Line Filter

Price 148/-
50/

20 %amp Line Filter 47/-
26 Yaamp Line Filter with condensers 53/.
22 S5amp Line Filter with condensers 90/-
24 2amyp Line Filter 56/«
27 2amp Line Filter with condensers 65/-

Above prices are Retail Prices and inclusive of Sales Tax,

FOR UNIT WIRING AND TESTING SERVICE Bhope JY1744.

"and for what purpose you are here.

'YOU MAY HAVE LIVED
"ON EARTH BEFORE!

New places, or people you pass in the street, may seem oddly
familiar to you. Have you know them in a previous life?

You wonder why you are living on earth to-day
Certain
secrets of life and mental development cannot be
divulged indiscriminately. If you sincerely feel
the need for instruction in the use of your higher
creative endowment, you have reachcd the stage
where the Rosicrucian teachings will be of
practical value to you in your everyday life.
Learn how to quietly impress your personality on
others, to better your business and social position.

Use your own naturally endowed powers to
achieve results you now think . unattainable in
your present state of untrained and undirected
endeavour. Simple Rosicrucian teachings enable
intelligent men and women to soar to new heights
of achievement, new freedom, new contentment
in life,

Devoted to the attainment of the true Brother-
hood of Mankind, The Rosicrucians are a Non-
Religious, Non-Political, Non-Profit Making
Fraternity.

You are invited, though not urged, to write for
the free 32-page book—“The Mastery of Life,”
which has been written to give readers an outline
of the world-wide scope and history of this non-
commercial fraternity.

This invitation is not to be taken as an assurance
that every applicant receiving “The Mastery of
Life” will be approved for membership by the
Dean of Students.

Please use the coupon below or write to:
SCRIBE: G.BM.
The ROSICRUCIANS (.vorc)

BOX 3988, G.P.O. SYDNEY, AUSTRALIA

Scribe: GBM.
THE ROSICRUCIANS (AMORC),

Box 3988, G.P.0O., Sydney, Australia.
Please "send me, without cost, the book
MASTERY OF LIFE.”

Name
Address
State __

“THE

————— e

TTTTTTTT
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More about the
S5-inch TV Receiver

(Contined from page 91)

width o Tittle, but there is already more
thap enough, and it won't he missed.

A circuit 18 shown here detailing these
alterations.

To make the most of this modifica-
tion, the .22M resistor between the second
grid of the svach separator valve and
ground should be changed to .1M.

The effect of this alteration is to give
more positive locking of the frame oscil-
lator, and, hy providing a greater safety
margin, to allow more certain rejection
of the video from the synch pulses.

A word about the power transformer
for the set.  We used a normal trans-
former as specificd for the 17 inch re-
ceiver, hecause if you must buy one you
may as well pay a little extra and have
a component which will suit a larger
reeciver later on,

Howcver, any transformer with a sec-
ondary voltage rating of between 285
and 310 should do. and as the drain of
our set is almost exactly 150 mills, a
175 mill current rating should be suit-
ahle.

We did not specify an exact rating
on the circuit, because there will be many
experimenters who will use transformers
on hand. with nothing to lose if they do
not prove ideal.

The filament rating is rather high —
vou can work it out for vourself and it
will come to about 9 amps, This drain
can be shared between 1wo windings if
the transformer is large enough.

The transformer must have a 5 volt
winding tor the rectifier.

The trouble with thesc
transformers is their external ficld, which
is often o large that extrn tube shiclding
may be necessary to avaid picture distor-
tion.

Finally a word about picture tubes, We
have specificd the 3BP1 for obvious reas-
ouns, but we know it is now hard to buy.
There are several other disposals tubes
still obtainable. but we. would like the
opportunity to try them out before mak-
ing any recommendation,

Some of them have - disadvantages
which are not immediately apparent, and

big old-time

3

P - oo e -
| 3
\THE R., T.V. & H. CROSSWORD No. 41§
v ACROSS 1z 3 |4 |5 | |e |7 18 |9
I. Type of
aerial, (2 1o 11
words.)
| . Excinct 12 1% 14
\ N.7Z. bird.
: [1. Ireland. \B 1& 2
v 120 Signal {
: controt N7 ! 15 20 4
electrode of ;
s a valve. 2 22 (
v 13 Tower. 4
% 15. Rules  of % z
cercmony. 724 196 6 127
v 17, Made  use 2 §
} of. . 26 25 ‘
z 19. Belongin g \
\ to us. %0 !
1 20. Ta give :
: away. 3/ 22 !
\ 2I.B a s ¢ - z
\ frame of a 23 ?
: radio.
V23 Small ani- {234 25
: mal, below
usual * size — z
2 (pl.). DOWN 9. Rlood- 26, A wind-
z 24, Act of 2 Stilt su cking ing with” a :
\ winking. PO fiies. connec-
z 28, Current of 3. Some - 141 mpe¢e- tion made
water. times call- dance  duc to an inter-
: % Long- ed “appat- to  induc- m e d iate
\ win g e d ent "l’CSIS- tance or pOiﬂL
‘aquatic tance, ) capaci 27. Type of i
fowls. 4. To over- tance. modu -
3t. To handle. throw and 16. Not agi- lation  (ab-
33, To  grow scatter (he tated. brev.).
} old. enemy. 18. E x p res- 30. M an's
z 34. Chopped in S. Propor- sion of in- name. \
\ s m altl tions. quiry. 3L.Prefix
z cubes 6. Nocturn a l 22. Mclody. mean in g
35, Perio dic mammals. 23, Revnlqu. middle. \
: reduct i on 7. Weeps. 25. D i s simu- 32.Tork is b
\ in strength R, Stang for lating " ridi- comm a n- :
: ol signals. “are not.” cule. der. 2
i
5 Solution and further crossweord next menth :
]

will almost certainly need re-arrange-
ment of the resisior values in the EH1
voltage divider circuif.

W will try to have some information

- on these tubes for next month's issue.

QUESTIONS AND AN—SWERS ABOUT TV

(Continued from Page 57)

With true interlace, and cven assum-
ing very sharp focus, there is very little
unscanned area on the screen, so that
the spaces hetween the lines are very
much narrower than the lines them-
selves.

Another trick is te advance the bright-
ness control to the point where it is
possible to see the horizontal lines
present due to the vertical retrace time,
These are so widely spaced that there
is no difliculty - in observing whether
they are interlaced.

The fact that they are interlaced is
not an infallible indication of picture
interlace, but it does indicate that the
frame oscillator is being triggered cor-

rectly. Assuming that nothing happens
during the retrace period to alter the
retrace time between odd and even
frames. then correct interlace will be
maintained.

It does appear that spurious linc
pulses can also upsct the retrace time or
the actual instant of commencement of
the new framc after the retrace, so that
this test should only be used in con-
junction with the previaus observations.

However, it would scem reasonable to
suppose that correct interlace during the
retrace indicates the absence of such
spurious pulses and that there is, there-
fore, less chance of the retrace time
being distorted due to ihis same cause.

Redio, Television & Hobhbiss, Oclaber; 1957 .

Last month's solution
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ANSWERS TO
CORRESPONDENTS

K.H.Y. (Bellevue Hill, Sydney) wishes to sep-
arate the tone control stage from the main ampli-
fier in the Crystal Playmaster No. 13 and would
appreciite our sugrcstions on  this scheme,

A, The separation you sugpest is quite feasible
and may be simply effccted by enclosing the tone
control circuit within a metal case and connect-
ing to the grid of the first stage by a length of
roaxial cable. The length of lead should be
as short as possible and should not excecd your
sugpested length of 2 to 3 feet.  The remaining
leads are not critical as- to lensth or spacing. the
radio ‘output lead being the only one to require
shiclding. All carths within the shielded unit
gshould be hrought to a4 common point.

A.C. fSoulth S'ton, Tas.) is anxious to oblain the
base connection for the 3BPL.

. The connections you require are as follows:
Pins | and 14 heater. 2 cathode. 3 grid. 4 not
to be uscd, 5 Anode No. . 7 Deflecting elec-
trode  DI3, 8§ Defecting electrode DI4. 9. Anode
No. 2. 10 Deflecting electrode DJ2. 11 Deflecting
electrode DI,

R.L. (Harden N.S.W.) wants 1o know whether
we have never described & capacitance and  in-
inductance meter of some kind and also  asks
what is the advantage of amplified AVC. f

A We e described - a number of resistance
and capacitance  brides in  the past R.L, e
lastest heing in January, 1955,
measurement of inductance s not aquite so casy.
duc to the DC resistance of the windings. as well
as the inductance having to be taken into account.
The purpose ol amplificd AVC s lo overcome
the fact that a simple AVC system can  never
compensate for changes in signal level, since the
signal strength which produces the AVC is also
under the influence of this voltage. In practice
this is not a serious limitation and amplified AVC
s seldom encountered. However, TV receivers
often use some form of amplified AGC, since
the signal level in some parts of a TV receiver

T.R.M. (Bullimba, Qld.) asks for coil data to
suit a shortwave converter circuit he has and at
the same time makes some personal remarks about
his interest in radio.

A. Many thanks indeed for your letter which
was read with interst. We are glad to note that
you gain 50 much pleasure from your hobby, We
have no data on coils for the converter which
could he wound at home with standard size form-
ers ctc.  About the only way we can suggest that
vou could get the converter into operation with-
out too much trouble would be to boy o set of
commercial shortwave coils and a hroadcast acrial
coil to use in the plate circuit of the EK2-G. Al-
though the shortwave acrial. RF and oscillator coil
combination would b designed to work! inle a
455 Kc/s IF channcl. the tracking error with the
main recciver tuncd towards the low frequency
end of the broadcast band wounld be small enough
to be neslected.

1.Mcl. (Bowen, S.A.)
forwardfg a back issue which
also to sends us a subscription on
workmate.

A, Many thanks for your letter J. MeD,, and
for the kind remarks about the magazine, We
have forwarded the subscription to the appro-
priate department and also. your note about your
own subscription, We hove no doubt that this
has all been cleared up by now, We trust your
friend will find the magazine as Interesting  and
helpful as you do yoursclf, and we will do our
hest tn maintain its standard,

P.1LB. (South Yarra, ¥ic), is interested in buy-
ing a ftransistor radio and asks our advice about
the brand.

A. We have had the opportunity to handle 50
few commercial transistor radio receivers that it
would not be possible for vs_to make any authori-
{ative comments or comparisons.  The hest we
can suggest is that you try to hcir somc of those
currently advertised and form an opinion for your-
self.

However, the

writes to thank
he required apd
behalf of o

us for

MAKE POUNDS A WEEK

start  full time business,

Many making £20. £30 and £40 a wecek.

Write for details of Guaranteed Money-

Making Plans. J. O'Rourke, Director Profil-

able Enterprises (regd.). Dept. RH, Box 5070,
G.P.0O., Syduey,

In spare time of

WANTED 70 BUY, SELL OR EXCHANGE

JOR SALE: Back Nos. R. and H, for sale.

April, 1939, to Oct., 1956, 2/ posted. Nov..
1956, to current copics 4/ posted, guote on large
lots. also will buy sparc R. and you have.
1f out of stock, 1 will get it for you. A. J. Cox.
13 Glover St Belmont, N.S.W. .

l.;‘l)lt SALE. Genuine high quality Disc Record-
ing Equipment, complcte set up. Byer, R.C.A.

JELL: K. TV and M. back issues 2/ ea. incl
post, All copies in good supply. T. Weir, 56
O'Connor St., Huberfield, Sydney, N.5,W, UA2S69.

o ELL: Vented enclosure,
=

2 12in speakers, £13,
derson. 40 Brunker Rd..

\N}ANTEH:

polished  cedar,  suit
Excellent value, K. An-
Yagoona.

Inter-stage transf. for SCR22, tx.

ST.C. ele. Vacating premises, Must scll,  Best part No. 159 also rev.'s and converters for
offier taken.  Inspection Ganytime.  Ring LA4549 144 and Séme. Write M, J, O'Brien, 28 Irra-
(Melb.). & wang St., Raymond Terrace,

]_}-(IJII. SALE: Unwired power supply. Contains | Hallicrafter S27.

trany 710-880V 2350ma: 1 wrany 2 x A3V 3A
and 2.5V 10A; 2 x 250 mil chokesi (Redline). 2 x
avh inr. rect. (Taylor).  All new. £25 or offer
R. Chalmers, Denman 3N, N.5.W.

l]‘OR SALE: “Model Engincers'' bound volumes
: for sale. Alse unbound books. Bolton. 70
King Strect. Sydney. Model Catalogue S/,

]j“OR SALE: Morse Code automatic sending
keys now available, £7/15/. ° Limited quant-
ity. Levenson's Radin, 226 Pitt Street, Sydney.

{JOR SALE: 2in C.R.O. Good order. Sultable
for sweep alignment of TV sets, £10. P, Bes-

sell, 132 Doncaster Ave.. Kensinmton. BA4891.

\:.‘L’\NTBTJ TO PURCHASE:
Also QST November, 1951, Price to Box 111,
Junee.

‘f ANTED TO BUY: Type 2E22 valves. also
o type TR7. A, W. J. Giddings, Lancefield,
C.

I‘IAN'l'ED TO BUY: Communications receiver,

Commander, AR 88, H.R.0O. or similar tvpe,
A, W, I. Giddings, ¢/- Anzac Rifle Ranze, Liver-
pool. Ssduey, (Until Dctaber 12, 1957

\, ANTED: EL2 and 322, McConnachie, Canada

Street, Lake Cargcllizn,

qr’l-_'.\l\'_l::ltﬁ: Cloth  suspended, lowered  one
LD oetave. Prompt Service. XM6636.  Also H.S.
horn for sale. Box 2456 G.P.O,

Q;EI,LL AT300 Tx, £1: SCR522, £2; LFF set,
A £1; Ficld Phones. £3: New Metres, 10/:
new Relays, 5/, Butler, 1| Darley Street, Randwick.

ELL: Transformer 240/110 1000W, £10. K,
*2 Wallace, 57 Braeside §t., Wahroonga, N.5.W,

JELL: Tape Tecnicorder Model LG4, complete
k) mike tapes. As new, £65, Also Beam prop
motor. A. 0. Brand, Long Jeity, N.5.W,

qELL'. Palce mod. oscillulor, as new, Portable
b signal tracer with 50 ma voltmeter. Sundry
valves and parts. Best offer. LL4727 Sydney.

qu.L: American professional Ampex. Full track
L} Tape Recorder. Mndel 601, Heads, clee-
tronjcs and motors. Excellent condition.  Perfect
reproduction,  Cash £528, L. Nixon, Box 118,
Redfern, N.EMW. Write immediately.

QI:‘.LL: Electranic Organ, Hammond type, Nearly
k2 completed. Two Manuals, pedals, ncw cabinet
by Beale's, As it stands,
Christian  Broadeasting
Ave.,, Five Daock.

£300 to first comer.
Association.  12-14  Pine
WERG12,

CIELL: 385V, &0ma trans, 28/.
XL1322 Melb.

JELL: ATR? TX and RX, complete, New, in
fwo doors. Also remote
unit, Handhook manual connect to 26
and it works. Easily adapted to 240

£50 buver enllecis, weight 9 cwt,

G. W. Highway, Blackhcath, N.S.W,

A it crackle  cabinet,
control

Q{ELL: Lised radio parts, Details from B. Beat-
k3 tie. Spencer. N.S.W,

QHLL: University MVA multimeter, OK1 pacil-
KD lator, AR.C. seperate course  £220 Oliver.
%3 The Corsn, Maroohra. FI2097.

qELL: Leak Duad 15in speaker, £42/10/, Cald-
A2 well, William  Street, Goodna, Qld.

gqi:‘.l..l,: I'wo genuine American “‘Presto  1C"
L2 high-fidelity disc-recording cutterhficads. %00
and 15 ohm matching impedance. Freauency
respone 23 cfs — 17 Ke/s, Both cut micro-
grapve or standard discs and fit Rovee traversing
cauipment, £23 each. J. Watson, 2 Redcourt
\ve. Armadale, Yie, UYS3T0.

FPELEVISION and Radio Hobby class. films,

cte, Learn in a friendly wav, no exams Thurs-
days, 7 p.m. Evening College, Bondi-Waverley
Public School, Wellington Street, Bondi. Informa-
tion MX1694,

l\, AKE EXTRA MONEY: No need to sub-con-
tract your controlled Heat and Steam Iron
repairs, Simplify with an iron calibrator. Fully
guaranteed,  Full instroctions, Delivered free, £Y9.
Central  Western  Instruments,  Phillip  Street,
Orange. N.S.W.

(XCHANGE: 809, 804, 808, §32a. valves for a
< multimeter. Apply I8 Schackel Ave. Kings-
grove,

INGUACLUB Language Cenirc. Clpsses, les-
-4 gons. Nlms, tape recordings. records Chire and
zale). Translations. conversations, 46 Campbell
St Sydney. MAIROE,

LOOK!

Genuine high quality Disc Re-
cording Equipment — complele
sef up.

- BYER—R.CA.—S.I.C,, efe. -
Vacafing premises, must sell.

BEST OFFER TAKEN

Inspection anylime, ring LA4547
(Melb.)

THE LE JAY MANUAL

The 5th Revised Edition of this well-knowr J
publication is now available. 1t decals prin

cipally with the use and conversion of aulo

motive generators for other work and  give

full re-wind details where nccessary.

50 Plans are shown with Diagrams and neces

sary information for building various products

Price 21/9 per copy, plus 1/8 postage (reg.).

Associated Trade Journals Coy. Pty.

Ltd.,
N.Z.L. House, 42 Bridze St., SYDNEY.

ROYCE

DISC RECORDING
EQUIPMENT |
1I-F1 CUTTING HEADS. HOT STYLI, AMPLIFIERS

abels, Stroboscopes, Turntables, Blanks and All Accessories, for the
Recordist. Write for Catalogue of Prices.

BOX 5041Y, G.P.0., MELBOURNE

IC., ROYCE RECORDING SUPPLIES, 291 EXHIBITION ST., MELB. FB2592
3.A., SCOTT SALES, 99 CURRIE ST., ADELAIDE, L. A1201, ML 1419.

Fags Cns "Hundred and Twenty-aight

Radio, Talevision & Hobbiss, Oztober, 1957
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TELEVISION
TEST

INSTRUMENTS

OSCILLOSCOPE 5in.
MODEL TVR/C5

This 5in Oscilloscope has been de-
veloped for TV and radio-servicing
and for general purpose use at fre-
quencies from 10 cycles per second to
5 megacycles per second. The fre-
quency response of the vertical ampli-
fiers in the normal position is 10
cycles to | megacycle, plus or minus
1db. In the wide band position the
frequency response is from 5 cycles
per second to 3 megacycles per second
plus or minus 1dh. The sensitivity in
this position at 6 megacycles is minus
3db. Horizontal amplifiers have a
frequency response at full gain from
20 cycles to 1 megacycle plus or minus
21db. The time base generator has a
frequency range from 15 cycles per
second to 250 kilocycles in seven
coarse steps with a fine control.

MODEL TVR/SM

fhe Moder 3w, combinea swee ana = marke:

generator, has been especially duvefoped to simplify

the exacting task of aligning the tuned circuits

of TV receivers.

Used in conjunction with the University C3 or C3

or simular oscilloscope the actual ‘shape of inter-
diate freq y and Il selectivity curves it

made clearly visible.

The model SM provides an RF signal which is mode

to sweep several megacycles either side of the

centre frequency selected by the tuning dial and

range switch.

Tuning range (1) covers sound IF bands includine

5.5 and 10.7 me/sec.

Range (2) covers all TV intermediate frequencies

including Australian standard and dard [F’s

Range (3) covers low band channels 1 to 3.

Range (4) covers high band channels 4 to 10.

All tuning ranges are on fundamentals to avoid

spurious signals or beats.

A crystal controlled 5.5 mc/sec oscillator is also

included to provide two simultaneous marker indica-

tions and to provide a means for occurately checking

the tunable morker

Write for details of the instrument of interest to you!

UNIVERSITY GRAHAM INSTRUMENTS 7

5 NORTH YORK STREET, SYDNEY, N.S.W. BU3169
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ASK YOURSELF THESE
3 QUESTIONS

1. Am | in a dead-end job?
2. Can | use my spare time to get
. ahead? -

3. Am |
money?

capable of earning more

If the answet is yes, there is room for
you in radio-television. Does your job
really offer security — worthwhile pros-
pacts? |f not, now is the time to do
something about it. Send the coupon
below for the free booklet "Careers .in
Radio and Television' which shows you
just how A.R.T.C. training can help you
to a bright future with good prospects

TRAIN AT HOME OR AT
THE COLLEGE

With A.R.T.C. you can obtain the train-
ing you need. At the benches and lec-
ture halls of Australian Radio and Tele-
vision College or in your own home by
correspondence . . you can be taught
every important aspect of radio-tele-
vision, details of every application of the
fundamental principles.

AUSTRALIAN RADIO
- AND TELEVISION
COLLEGE

PTY. LTD.

E. S. & A. BANK BUILDING

Cnr. Broadway and City Road, Sydney
(opp. Grace Bros.) Phone BA4891-2

[ |

e
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THIS
FREE BOOK

COULD BE THE
TURNING
POINT IN

YOUR

GET INTO ONE OF THESE

PROFITABLE CAREERS
IN RADIO/TELEVISION

There is a profitable career tor you in
the many phases of radio television in-
cluding manufacturing, radio 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 complet. training
which is necessary,

Make Spare-Time Monsy

If you wish you can make your spare
time earn money for you by training at
home and many students make extra
money after only the first few weeks
However, if it is not convenient for you
to train at home, then you may use the

-

Television.”

NAME

206 Broadway, Sydney, N.S.W.
Dear Sir,
Please send me, without obligation,

your free baooklet “Careers in Radio and

LIFE!

A.R.T.C. CAN TRAIN YOU
AS IT HAS THOUSANDS

OF OTHERS!
Thousands of ambitious men have
realized the benefits offered by
A.R.T.C. training and are now

making money in radio. You can
join the ranks of the skillea men

. and it costs only pence a
day.

madern A.R.T.C. workshops. [he course
is intensely practical and individual.
Safeguard your future mail the
coupon today.

MAIL COUPON NOW

You are invited to mail the coupen
below which can be your first step to
wards securing a job or business of you
own with good pr-spects, security and
big money. A.R.T.€. will mail to you, by
return. at no obligation to you, the big
free booklet "Careers in Radio and
Television.' This booklet will show you
definite steps you can take for a better
job . . . how you can succeed in life
Post the coupon phone or call NOW

-----ﬂ—--------li-----------ﬂ--------------------.'

AUSTRALIAN RADIO & TELEVISION
COLLEGE PTY. LTD.,

ADDRESS

N N e B
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