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NOW' Borrespondence TV for the Gountryman'

COMMERCIAL OPERATOR’S COURSE

Since 1913, the Marconi School of Wireless has trained
hundreds of young men who have secured Certificates

With the establishment of tele-
vision, opportunities will occur
in country centres for trained
technicians. Anticipating this,
the Marconi School of Wireless
has completed a thorough
correspondence course cover-
ing every phase of Television
Servicing, and including three
weeks’ intensive practical train-
ing on TV equipment at Sydney
or Melbourne. You can start
your training now by merely
asking for a special booklet
giving complete details.

OTHER COURSES

. 1 : AVAILABLE
of Proficiency to fulfil positions as radio operators at
sea, on land and in the air. e SERVICE

; MECHANICS
You may take advantage of this Comtmercial Operator’s e AMATEUR
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conducted by l
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EDITORIAL

E should not attach too much

importance to the TV licence
figures recently issued by the
PMG’s Department.

They don’t really prove any-
thing to indicate how the stations
are progressing or how enthusiastic
the people are about the matter.

And it would be very unwise
to .jump to any premature con-
clusions based upon them.

By the time this issue appears,
it is probable that Victoria will
have about 8000 licences and New
South Wales 4000.

And that’s not too bad an effort.

It is quite astonishing how the
; publication of licence figures has
drawn forth conflicting comments.

One of my friends, closely connected with entertain-
ment work, was appalled that so few people had taken
out licences. He could not see how any venture which
had attracted so few adherents could possibly succeed.

Others have seen quite a landslide to TV in the fact
that 10,000 sets were licensed after a month of official
operation.

Personally I don’t subscribe to either viewpoint.

But I think it is most significant that Melbourne has
about twice as many sets as Sydney. The Olympic Games
is obviously the reason for this. I'm quite sure that if
Sydney had possessed an equal drawcard, the set sales ‘in
each city would have been about the same.

What would surprise me would be to find that Mel-
bourne continues to cutsell Sydney by about two to one.
As it is, we have had a demonstration of something we
all know by this time, that the biggest incentive to TV
popularity is a good program.

It’s too early yet for us to criticise station performance
seriously. We must give everybody a chance.
Sydney and Melbourne I've seen plenty of poor camera
work, poor and amateurish presentation, dull interviews,
low-grade films and the like.

But from now on, we are entitled to expect things to
improve. The first fascination of TV is quite naturally
easing off, and crowds don't mill around window displays
as enthusiastically as they did. I think the next six months
will in many ways set the pace for the immediate future.

But I can’t subscribe to any

ideas that TV won't grow. I think

my friend will be surprised before '
very long to find what a bad :
guesser he has been. - P
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MODEL ET4A TUBE TESTER.

Embodying a - Selt Cleanlnq, Fiexible, Leve)
Action Element Swifch in accordance with

R.M.A. code which will completely cope

with past, present and future RADIO AND

TELEVISION  TUBES  includin PICTURE

TUBES, tubes with tapped filaments or

double .supported siements, etc. Picture

tube extension lead - extra.

MODEL MX32. Thirty-two range.

Tetevision Mulimeter:—20,000 OP.¥,

Current: DC to 10 Amp.

Curreat: AC 0-1 mA (for use with ext. C.1.).

Voltage: AC and DC to 1000 Volts,

Resistance: 010 Megohm (int  Battery)
Decibels, etc.

AODEL M3I2 Thirty-two range.

Radio  and Electrical Multimeter:—1000

O PV Ranges as MX32

SERVICE

Qur Australian-built products have the ‘ads.

rantage of being backed by tocal faciory
SGFVACQS

TECHNICAL PROBLEMS .

Our Technical taclilfies ‘are at your disposai,

Australian Agents to
MEGATRON PHOTO- ELFCTRIC CELLS

Paqe. Two

et PPN vt

INSTRUMENTS

MODEL MX47

-Forty Seven Rgnge Television
Multimeter. 20,000 ohms per
volt.

Current. AC anda DC to 10 Amps.
Voltage: AC and DC to 3000 Volts.'
Resistance to 50 Megohms (int. Batteries)

to 500 Megohms f{ext DC Supply}
Decibelsﬁ OQOutput: etc. -

METER PROTECTION
High voltage DC. Probe to extend range
to 30,000 volks available

Moedel
meter.
This instrument i3 a basic necessity for
Television - Service. :
Features: ‘OC  Volts, AC Volts RMS;, AC
Yolts Peak to Peak; Resistance to 1000
Megohms and Decibels. 42 ran es in all,
Extras.—Crystal Diode Probe (TYHF) ex-
tends HF measurements to 400 mega-
cycles,

High Yoltage Probe (TVP) to extend DCV
range to 30,000° Voits

TRADE PRICE LIST

(Subtect to Alterotion without notice.)

TV-M vacuum lube Volt-Ghm-

MODEL Description Trade Pricg

ET40 Tube Checker £37 15 0 .
PTL Ei:tduro, Tube Extension
ea £t 7 6
MODEL M52. Fifty-two range Laboratory TVM Vacuum Tube Volt-Ohm
Multimeter:—1,000 Q.PV. meter LA £49 17 6
Current: AC and DC to 30 Amps. VP High Volt D¢ Prob
Yoltage: AC ano DC to 1000 Voits T 'nlge‘hno‘ u'zige c,; {ov':
Resis[f)an(_:g:.o-so }'Aanohm'sc {int  Batteries}, to 30,000 Volts €9 10 O
ecibels  Quteut e TVHF H.F. Crystal Diode Probe i
A to extend TVM fo 400 '
! megacycles £4 17 - 8
MODEL ‘M42. Forty-two range. Generai imet
Purpose Multimeter:—1,000 O.P.V. MX32 Bamervorn 0% £25 17 6
Current: AC and DC to 10 Amps N o
Voltage: AC and DC to (000 Voits, MX47 Multimeter (20,000
Resistance: 9-5 Megohms (Int Batteries). Ohms/VYolt) E39-15 0
Decibels. Capacity - etc MXP High Voltage DC Probe
Common Features ot Multimeter to extend range of MX47
Models 47, 52, and 42. . and MX32 to 30,000
Semi-hard rubber’ housing, . Spring . Yolts J £9 10 ©
:oaded |awel b;arlrng rfnsh;r Tov;ment M32 Multimeter __ .. .. .. E17 18 6
o minimise effects of shoc ange .
steps b, 3. 10, 30, etc M42 Multimeter _. . .. .. £32.12 6
Send {or descriptive fiterature M52 Multimeter __ __ .. .. £43 15 0

Term: Available .
Alt Prices sublect to 124 pe Sales Tax.

WRITE FOR CATALOGUE TO:—
Paton Electrical Pty. Ltd.

ASHFIELD, SYDNEY e UA 5266 (5 Iines)

REPRESENTATIVES: ;
MELBOURNE: R. G. Holloway, 299 Little Lonsdafe St. IIISBANE. K. H. Dors. & Sons,.
Elizabeth & Albert Sts, ADELAIDE: Newton McLaren Ltd., 17-23 Leigh St. PERTH: Curlyll
& Co Ltd. 915917 Hay St. TASMANIA: Gaebbie HarVey Pty. Ltd., 76 Wellington S¢.,
. Lotncestonr, NEW ZEALAND: Carrel & Carrel Ltd., 4i Shertiand St., Auckland.
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AN EARTH SATELLITE SETS U

Three stage earth satellite will look like this as it lsaves +hground like a gii rifle shell _-. The first stage will burn ou{raf
30-40 miles, the tecond will halp it into its orbit, and the third will boost its speed to maximum to counter the sffects of gravity. It will
then circle the sarth once in sach %0 minutes, (Story page |4)

Radio, Tslevisian & Hebkies, Fsbruary, 1957 Paga Thras



At least four British manufacturers have announced 1957 models using. disc brakes
as standard equipment. Photograph shows the Girling -design.

the nlet
The Ger-
Rcnz

this

air then comes an twough
mantfold . i the -normal-way,
man Goliath and the Mercedes
are the hest known cxponents of
system, )
The other type ol fuel imjection squirts
a mixture of both petrol and air iato
cach cylinder through a special nozzie.
Although the technical details vary,
fuel injection has the big advantage that
it pipes fuel direct to cach cylinder,
thereby ensuring even and accurate
distribution.  Furthermore, the reaction
of the engine to throttle control is much
quicker than with a conventional cat-
burettor, giving it a very “solid” feel.

FUEL INJECTION EFFICIENT

Tests have shown that fuel injection
systems incrcase power by 20 pe,im-
prove fuel consumption by about 10 pe
(greater  cfliciency) and promote more
even running of the cngine.

Chevrolet  are  the  first  American
mantlacturers to announce fuel in-
jection on their production models, al-
though most manufacturers are known
to have been experimenting with the
system for 12 months or more.

Equally interesting is the electtonic
fuel injector recently announced by
Bendix in America. It departs radically
from all other designs. Called the

“Electrojector”, thé ssystem is unique’in

that is 15 clectronically
mechanically controlled.

Using transistors, it senses fuel : re-
quirements - and electrontcally - actuates
injector nozzles which spray fuel direct-

rather than

bl GHANGES AHEAD FOR GRS

Higher efficiency and simplified driving are likely to feature prominently in the design of

motor cars during the next year or two. Fuel injection, sometimes electronically controlled,

automatic transmission and disc brakes are already featured on better class models. Soon
they will find their way into smaller and more standard cars.

- ."ARS-tor 1957 are different. ’l'oughex

world markets and the changing
tastes of motorists have forced both
European and American manufacturers
to introduce many new ideas and im-
proved mechanical features.

The styling too is different.  The
cars are mostly longer, lower and lcaner,
with greater arcas of glass in all four
directions. But the biggest changes
have been mechanical.

HIGHER POWER
Of the

world’s  manulacturcrs, 90
pc have introduced more powerful
engines.  Some European firms have
done this merely by enlarging the bore
capacity, - while American  firms  who
are rapidly reaching a maximum in
engine size and weight, have turned to
mechanical boosters. The surprise turn
has been the introduction of a super-
charger on the Studebaker as standard
equipment on the Golden Hawk range.
It is now the only American production
car fitted with a supercharger as original
equipment.

The supercharger which is a five

pound boost. full pressure system, rams ..

Page Four

same 30 pc more fuel and air. into the
combustion chambers. This results in a
15 pc increase in power eutput with a
comparatively small gain in weight: The
unit is driven through a variable rate
pulley which produces maximum power
during acceleration and allows normal
fuel economy at cruising speeds.

Chevrolet - have turned to fuel in-
jection for their power.  Fuel injection
has been the subject of much discussion
during 1956 but its gencral principles
arc worth repeating.

“Solid” injection fakes place when &
pump  squirts  raw  petrol  mto  cach
cvlinder at the critical moment.  The

Ot ST AR AP A A Y

By Pedr
PDavis

Iy“inlo the intake por{ of cach cylinder,
whereas ~ Conventiomal  systems use a
mechanical drive direcl from -‘the en-
gine. o
The heart of the unit is an electronic
control  box, measuring four - by five
inches.  In simplified terms, it gathers
information as to the engine’s require-
ments at a piven fraction of a milli-
second and then electrically controls the
amount of fuel charge to beé injected
into cach cylinder. . ‘
The metering system is simple.” As a
larger volume of fuel is needed. the
clectrical impulse to the injector kecps
the injector valve open for o longer in-
ferval.  Timing of the injection is ac-
complished by a waler unit in the dis-
tributor, bearing a set of bredker points
identical to the ignition points.

ELECTRONIC - CONTROL

In operation, the electronic control
box gathers the “following data: Full
throttle ‘enrichment from ‘an”electronic

sensor in the manifold, acteleration. en-
richening from a sensor on the ‘throttle

shaﬁ". “choke” (necded ' for “starts and
warming up). from a thermostat mount-

Qﬂad?o,'Te_le\'isior} & Hobbies. February, 1957
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One of the most interesting of the new suspansion systems to reach the market for 1957 is the Studebaker variable rate coil
spring. Its action is shown diagrammatically in this illustration.

ed in the vater jacket. |l contial hox
s able to correlate instantaneousty this
mformation wid weter oul the njection
charge.

At the present time this anit s in
the development stage. although it is
being widely tested on Lincoln, Chrysler
and Buick cars,

In Britain, Lucas, the glectrical acces-
sory and auxillary manufacturers, have
also developed a fuel injection unit suit-
able for small cars.  Already their de-
vice has been fAtted to racing cars and
has many victories to its credit, includ-
ing Schring. Nurburging and [Le.Mans.
I'he unit has an clectrically driven fuel
pump supplving tfuel under 1001h pres-
sure (o a metering unit driven from the
camshalt drive.  This supplies the cxact

amount of fuel required by cach of (he
six injectors located in the six scparate
air

intakes,

Among the interesting crop of 1257
. are new forn
whig I to have
teething troubles which beset the early
experimental models. Both the Triumph
TR3. “D" Jaguar, Citroen and Jensen
have disc brakes fitted as standard
equipment for 1957,

Onec of the most advanced production
disc brakes is the Dunlop unit.  This
firm have not only spent thousands of
pounds on research but they have afso
just completed a most modern  plant
(using automated transfer machings) to
enable production costs  of  the disc
brakes to be competitive with conven-
tional drum and shoc units,

DISC BRAKES

Part of the wheel hub. extgnds (o g
revolving disc which spins  with the
wheel.  Small friction pads of high
density material are placed on either
side of it, so that they can wunder
hydraulic pressure grip the disc in the
manner of a pair of calliper brakes on
a push-cycle. The hydraulic fluid is
thermally isolated from the friction
pads as the early forms of disc brakes
were siubject to fade due to the heat
boiling the hydraulic fluid.

SRiakes of this (ype regnme noo sere
vcing atlention or periodic adjnstinent,
as the pads are pushed forward by o
component called a pad carrier to which
they are attached by a small <et screw.
Fhe pad carrier is in turn pulled back
when hydranlic pressure is . released by
a retractor unit.  This unit automatically
adjusts itself for wear so that the pad
is constantly close to the revolving disc,

BETTER SUSPENSION

Higher  c¢ngine  powers  and  more
powerful brakes have also led to a de-
mand for improved suspension systems.
Many new suspension systems appeared

during 1956, ncluding the revolution-
ary Citroen  hydro-pncumatic  wrrange-
ment,  For 1957 some manufactirers

have come up with some cqually novel
ideas.  One of the most interesting of
all comes from the Studebaker-Packard
Carparation,

Their independent front suspension

o hitted with o variakle rate conl wpring
which 1s entirely new to the automative
industry. This pew Iype of wpring auto.
matically adjusts itself 1o varving loads

throughout the spring range. Tt also
provides new driver control -on rough

roads by virtually climinating pitching.

The variable rate spring compresses
al an uncqual rate, coil by coil.  This
compares  with “conventional  springs
which compress at an cqual rate, leav-
ing the same spacing betwecn cach coil
under all load conditions.

With the -Studebaker-Packard develop-
ment, individual  coils  are  climinated
from the springing action as they pro-
gressively  nest against adjoining ooils.
Uhis actually lessens the spring surface
and causes the spring to Become stiffer

as the Joad mereases The many
turers claim that  the new  sosp Ve
gives the same soft ver firm ride with

an average load of Iwo persons that g

psually fountd only under 3 heasv load

of Hive or siv passengers,  Another ad.
;

‘!’

2

Nash are the first Amarican manufacturers te burn towards unif corstruction bedy
work thersby eliminating the chasis. Qthary are expscted to follow suit for 1958,

Radia, Telavisisn & Hobbiss, Fabruars, 1957
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A COMPLETE
RANGE

CRYSTAL MICROPHONES
coR MICROPHONE INSERTS

EVERY PURPOSE

DESK or HAND MICROPHONE, MIC36

This Microphone is ideal for home recording and public address,
etc. Response unexcelled for s size and price. The performance
is not affected 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 [requency 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 dependent on the load resistance. The cut-off is given by the
equation, F = 80 divided by R, where F == c.p.s,, R = mecgohms,
An adaptor (floor mounting) is available at low extra cost PRICE.
£9/18/6. '

HIGH-QUALITY MICROPHONE, MIC1é
This Microphone incorporates the world-famous floating crystal
sound cell construction. It fine performance is not aflected by
vibration or shock. The fAdelity is not impaired by low {requency
noise. PRICE, £24/19/6.

LAPEL MICROPHONE, MIC28

Desigued to give freedom of movement, this Microphone 1s small
and non-directional. Housed in a soft, moulded-rubber case.
which gives protection against shock, it is provided with a pin
at the rear of the case for pinning to the lapel. PRICE, £5/19/6

GENERAL PURPOSE, MIC35

The MIC35, is ideal for amateur transmitters, public address. ctc
Housed in an attractive die-cast case, it features a high sensitivity
and substanially fiat characteristics. Provided with a built-in shunt
resistance of 2 megohms, it will, when connected to the grid of
the inpul 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. Migh sensitivity and flat
characteristics are obtained by a specially designed acoustic filter.
Housed in an attractive plastic case with an unexcelled response
for its size and price. Unaflected by vibration, shock or low
frequency wind noise.  Omui-directional  frequency response
substantially flat from 30 to 7,000 c.p.s. PRICE, £6/18/6.

CRYSTAL MICROPHONE INSERTS

These inserts are available in varying sizes, ranging trom as small
as I8 in.'square to 1-1% in. round, with various thicknesses from
@7 in. to 1% in. Suitable for every purpose, such as hearing aids,
public address, tape recording, amateur (ransmitters, 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.

"IMIC32 illustrated) MIC19/4 and MIC32, £2/15/6; all others, £1/19/6.
(MIC23 illustrated)

Sole - Australian Agents:

AMPLION ... PTY. LTD. oo vin smoamtirton

Victorian Distributors: DISTRIBUTORS CORPORATION, 403 Bourke Street, Melbourne.
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santage s tnat the cat remains level
over severe bumps and that pitching is
virtually eliminated.

New ideas on suspeusion ure also be-
ing investigated by General Motors,
Packard and Ford. The various ideas
can all be divided into threc distinct
calegories.

1 Sclf twrimming springs which auto
matically adjust themselves for height
when the foad of the vehicle clinges

2. Inter-linked suspension units on the
front and rear of the vehicle, ta com-
pensate for pitching movements,

3. Papcumatic springs (an o old  ndea)
- which compressed air s d oas a

buffer medium in place of laminaled or
coil springs.

Considerable progress has also been
made in recent months on the introduc-
tion of automatic drive. Many British
and European firms have introduced
fully automatic transmission on medium

-sized cars.  This is no longer news but

what is news s that clutchless  gear
changing 1s now being offered as optional
equipment on such small cars as the
Standard =107 and the Renault 750.

In all, there arce three different auto-

Fuel injection and supercharging are
supplying more power to engines of

otherwise conventional types.

matic clutchies on the market and small
cars in Britain available with two-pedal
control. include Standard, Austin, MG.
Morris, Renault and Citroen.

The Ferlee clutch, fitted to the French
Renault  cars and  available  in Aus-
tralia, 15 basically a conventional clutch
using an clectro-magnetic device tp take
the place of ordimary coil springs. The
current to the magnet is supplicd by
the car's generator and the supply there-
fore varies with the vehicle's speed. At
low engine spceds the current is in-
sufficient to hold the clutch plates to-
gether and the engine will idle while
the car is stationary and a gear ratio
engaged. When the driver presses
down the throttle, the increased engine
speeds causes a rise in generator cur-
rent and the clutch plates are drawn to-
gether. The car then moves off from
rest perfectly smoothly.

There is also a special switch built
mto the base of the gear-change lever.

HOW FUEL INJECTION OPERATES

PRIMING FUEL

FOOTY THROTILE

FUEL-SUPPLY PLUMP

FAST IOLE
CAM

FUEL FILTER §

FUEL TANK j

PRIMING TONTROL
ENGINE CAMSHAFT GEAR

HOZILE
/

MANIFOLD.
VATUUM-LINE

TMJECTION 1INE ~01

RETURNS
10 FUEL

EXCESS
l FUEL
TANK

When the driver rests his hand on the
lever to change gear, the current to the
clintch 1s ¢t off and a normal change
can be made without the
chuteh pedal.

An interesting variation on theme (not
vet in o volume production) i the mag-
netic powder clutch, now heing huilt
England by S. Smith and Sons, under
an American licence,  The unit is radic-
wlly different from any other automatic
cluteh on the market.

There inoa chammel full of magnctie
powder placed between the fivwheel and
the clutch. A solenoid coil runs through
the powder so that when an electrical
charge is sent through, the powder sets
hard, forming a solid drive. The cxtent
to which the powder can be magnetised

RESSURIZED '
AIR TO <G '
CARBURETOR

INTAKE = |

Radio, Television & |~bbb'ies\, February, 1757

use of the-

buel inje tion systems have seven wmawn parts, Altheugh they are more expensive
and complicated than conventional carburetters, inherent advantages make them
logical successors to modern methods.

depends entirely on the strength of the
current, and, therefore, a smooth if
rapid clutch action can be obtained by
regulating the current. Once again, this
is done by coupling the clutch directly
to the car'’s generator.  The gear-lever
incarporates a presstire-sensitive  switch
so that the cluteh becomes disengaged
as soon as a driver goes 1o change gear.

The most common form of automatic

chitch in production is  the combingd
servo and centrifugal anit, now heing
made by at feast three diflerent manu-

facturers.

‘The prineiple of a®centrifugal clutch
is well known. [t contains a serics of
hob weights which fly out under centri-
fugal force, so causing the clutch plates

(Continued on Page 33)

VARIABLE RATE
PULLEY

This supercharger made by Stude-
baker, bumps up engine output by
I8 per cent.

Fage Se.sn



The Seope Soldering Yeon, which is small in physjeal
size makes it ideal for delicate instrument soldering, ’
and by virtue of its unigue construction, the SCOPE
can be wused efficiently for any job narmally
requiring up to 150 watts standard type iron.
The reason is Scope’s amazing construction. With
Scope the heat is generated directly at the back
of the small tip which is used purely as a means
of conveying the heat to the work.
Ordinary irons of equivaient effectiveness must
be bigger in physical size because the tip 1s
used as a reservoir of heat,
Test SCOPE yourself ai yvour suppller. and
note these additional features: only 6
SECONDS heating up time from cold —
after pre-heating almost instantaneousiv;
automatic switeh off when not uscd; low
wattage consumption; operates from
AC mains through National trans-
former, or from a car battery; Scope
is 10im long, weighs Yoz, requires
veryv little cleaning and tinnlng.

GIVE SCOPE A TRIAL.

FOR
DELICATE

- INSTRUMENT
SOLDERING
AS WELL AS
HEAVY DUTY USES

Scope Soldering Iron,
50/-. National Trans-
former, 49/1.

Fuliy approved under
Prescribed Axticles of
the Electricity  Authority,

)il Approval No.

: New Zealand

Distributor:

- . H.W. Clarke

VIBROSCOPE SCOPE’S Industrial Auckland and
Etching Tool gives remark- f§ ELECTROPLATING UNIT Wellington,

able results on ALL metals.
Operates from Scope's iron
Transformer, or AC/DC
sources between 3 and
4 volts. Price 35/-.
NOTE: New tungsten
cored plungers
are interchange-
able with plungers
of all Yibroscopes
previously sold
Price 4/10

. . . guarantees fast, efficient and
reliable plating, and offers many
indisputable advantages to hun-
dreds of industrial and hobby

applications.

~_//”\\\ Portable, weighs
\/Q/ % 14lb,  12in
< 8in x 8in. Used

by TAA. Price
----- £23/18/- plus
= 03 21pc Sales Tax.

/@ Write for de-

tails.

Australian & Overseas Agents:

WM. J. McLELLAN & CO. PTY. LTD. A%«

126 Sussex St {just North of Kimg St), Sydney. BX 1131

MANUFACTURED BY SCOFE LABORATORIES, MELBOURNE, YICTORIA
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Design Features
“of 9" TV Portable

Second anode lead
enters CRT at base
rather  than through
connector on bell. .

Removal of wrap-on

aluminium cabinet ex-

ik poses interior parts
for service.

EIGHING less than 131b and no

bigger than a breadbox, General
Electric’s new 9in portable TV receiver
introduices many innovations in design,
manufacture, and serviceability.

A new, lightweight, rectangular pic-
ture tube, printed and dip-soldered cir-
cuits,  aluminum  cabinct, miniature
components, and wider use of scmi-
conductors  contribute to its lightness
and compactness.

The prohibitive hecat problem which
would result with the use of conven-
tional  600mA  heater tubes has been
eliminated by the use of the new 300mA

The introduction of miniature TV sets overseas, particularly in America,

is a feature of the TV scene in that country, and represents an important

. advance in techniques and ingenuity. This highly interesting receiver

made by GE uses 300mA heater valves and a liberal complement of
semi-conductors to achieve compact size and light weight.

and this is the only major component age developed in this stage for applica-
that has not beén miniaturised for this  tion to the TF and tuner stages. A
application.  With UHF-cquipped re- 10C8 triode-pentode is used as a vertical
ceivers, a |3-position VHF tuner is used.  oscillator-output stage; this same tube
together with the added UHF tuner, to type is also used as a combination first
provide single-conversion reception. and second audio amplifier.

The two IF stages opecrate at 40 Mc Horizental circuits consist of a dual
TAUT

tvpes.

This step alone reduces heater power
consumption and the accompanying heat
dissipation problem from approximately
70 watts t» 35 watts, and reduces total
power consumption of the receiver to
70 watts.

Because the average consumer feels
that service charges should be in direct
proportion 1o the initial cost of the
equipment, serviceability becomes an
important consideration in the design
of a low-cost, compact receiver.

EASY ACCESS

To this end, the physical layout of
the receiver has been arranged to allow
easy- access to all tubes and major
components as well as the new, twist-
lock type of AC fuse shown in the
chassis side-view photograph.

Fig. 1 shows the block diagram of
the receiver which employs 12 tubes
plus one tube rectifier, one selenium
power rectifier, and five semiconduc-
tors. )

Built-in UHF adds a 6AF4 oscillator
tube and a mixer diode. The tuner is
a conventional 12-position pentode type

and feed a germanium diode detector
which, in turn, drives the pentode sec-
tion of the 12CT8 video amplifier.

The triode section of this tube oper-
ates as a sync clipper, with AGC volt-

selenium AFC phase detector,
stabilised horizontal oscillator, 18A5
horizontal output, 17H3 damper, and
1V2 high-voltage rcctifier. Audio cir-
(Continued on Page 13)

Fig. 1. Block diagram of the G-E 8-in.
portable shows how a reduction to only
13 tubes has been achieved by the
judicious use of semiconductor devices.

RATIO
asmMC ODETECTOR 157 2UDIO
amp

il
|
1
UHF 05C. 1
!

T S

VEHTICAL

HOR.
PHASE DET

HOR.0SC

2¥4 2
'OCH 'OCD‘ TO vOox&

HOR,
ouTRPuT

VOKE

M.V, RECT

DAMPER

Radio, Television & Hobbies, February, 1957
. - i



Miles Turned into

,
Almost 10 million words were received
by cable in Nostralia from overscas fast
YOAr.

Sirthday  arectines L. wedding cons
sratmlations ... onews that vou were elad
to hear, or news which made vou sad.
They all were vital dinks in the patlern

of living,

All over the world, telegraph and cable-
gram messages have removed inter-
national barriers and have reduced miles
to minutes.

A PM.G. teamt securing art underwater cable on the shes

e of Apollo Bey.

Vic.

finutes

Leakage Prevented. It s a never-
ending task to keep millions of miles of

<

cable Tines working efliciently,

have discovered that a
dervived Trom petroleum
can be used for cable splicing.

<

=hell scientisl

casling resin®

Treatment with this SHELL product seals
cables completely and the seal does not
deteriorate. '

*Epikote Resin

Page Tan
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WHAT MAKES WHISKERS GROW?

Atomic radiation spurs the growth
of hairlike metallic strands—called
"whiskers''-——on metal, it has been
found by Bell Telephone Laborator-
ies scientists, More than five years
ago the Bell System's research and
development unit found that micro-
scopic metal “whiskers” had literally
grown on some types of telephone
equipment and had caused short
circuits. The discovery of the metal
"whiskers" opened a new avenue of
scientific research and thousands of
tests were made in the laboratory.

RECENTLY, Bell Laboratories has
grown small, needle-shaped synthetic
crystals of germanium and silicon.
materials widely used in transistors and
other tiny electronic devices. These and
other whisker-like crystals have heen
demonstrated to possess great strength.
Some time ago engincers wondered 'l
the samples of metals they had been
testing for whiskers would behave in
the same way if they werc exposed te
bombardment by ncutrons in a nuclea
reactor. Samples of tin were placed in
the reactor at (he Brookhaven National
Laboratory and removed a month later

MORE WHISKERS

Examined recentty after a year ot

“cooling off”, the irradiated samples
were found to have grown more whis.
kers than identical ones on shelves, in
ovens and in cold chambers at Murtay
Hill. Metallurgists explain that damage
to the crystal structure of the metal
caused by the neutron bombardment
had Mcreased the tendency to produce
the minute filaments.
. The fact that metal whisker growth
is greatly accelerated by radjation will
be studied further by muny scientists
concerned  with metals. The . test. of
the effect of atomic radiation, latest of
an cxtensive series conducted by S, M.
.Arnold, Bell metallurgist, is but one
part of Bell Laboratories’ general pro-
gram of metal whisker research.

With the increased use of tiny elec-
tronic parts likely in the telephone in-
dustry and elsewhere, whiskers could
cause short circuits between minutely-
spaced metal surfaces. Telephone scien-
tists know that design of new elec-
tronic cquipment must take into consid-
eration the whisker-growing poténtialitics
of various mctals,

USE OF MICROSCOPE

X-ray studies have been made of the
atomic or c¢rystal structure of whiskers.
These reveal the “crysthl direction” in
which whisker growth takes place on
certain metals. Knowledge of this will
help scientists to understand how to
grow or retard the growth of whiskers.

The whiskers on some metals do not
grow large enough to be seen through
an ordinary microscope, and an electron
microscope provides the ounly way of
determining their growth. On other
netals which grow large whiskers, the

Radio, Television. & Hobbies, Febryary,

N

1
A Bell Telephone Laboratories metallurgist, S. M. Arnold, adjusts probes he fitted
into transparent plastic shield surrounding microscope: The probes enable Arnold to
set whisker-growing metal samples into places easily -accessible under microscope.
Device in the right foreground, a micromanipulator, is used for making finer adjust-
ments of the specimens. Plastic shield protects the delicate filaments from air motion
and dust.

electron microscope detects sprouting be-
fore the whiskers are large enough to bhe
seen through an ordinary microscope.
Whilc whisker growth is a new ficld
of research, there have alrcady been tan-

gible results in the form of recommen- -

dation concerning the use of some
metals. .
Bell Laboratorics scientists  found

whisker growth on platings of zinc, tin-

and cadmium used as finishes in tele-
phone apparatus. In critical circuit ap-
plications where whiskers could cause
short circuits these platings have been
discontinued and non-whisker sprouting
metals have been substituted.

Gold plating was recommended for
use instead of tin in the repeaters of
the transatlantic telephoné cable, which

1957

just went into commercial operation.  In
cxtensive tests. gold had been found to
be whisker-frec under operating condi-
tions. )

Whisker-proof plating metals are used
in the mectal “can” assembly of the
transistor.

HOW IT STARTED

Whisker research really began with a
specific case of trouble-shooting on a
long-distance telephone circuit. The cui-
prit was found to be in a device called
a *“wave filter”, important in making
possible dozens of conversations simul-
taneously over a single telephone circuit.

One of the filter’s components. a
capacitor. had developed an uncxplained
“ground”. An alert engineer scrutinised
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088/F. Filtercell, omni- GS210 and G5210/L. FF2-OY, FF2-P. "Fonofluid" 44, Hand or desk mount- K407. Centact micro-

directional, with flexible Streamlined, c¢hrome turnover crystal pickup with ing, counter balanced phone for attachment to

chromium plated sus-  finish, filtercell, high or . alternate response characteris-  base, Ivory plastic hous- musical instruments —

pension. low impedance. tes. ing also :ud as  throat
microphane

HM7. Hand or stand 5742, Due cell, omni-  BI10. Plastic torpedo ,R474. Studie iype, 4 R572° and RS72/L, RFC and  RFCS/L.
microphone,  filter=  directional, suitable form. cell, smnidirectional.  Studie  type, due Single cell semi=
cell, robust diecast for cable suspension. cell, omnidirectional, directional, high or
housin atfractively high or low im- low impedance

]gggé,

An extansive rangs ot

'‘AW.A. Ronette and

Reslo microphones is
: available for all ra-
C53. Hand or stand quirements.

°'|'::§fg’“';‘;';’s{hg "L‘;g RVA and RVH. High —URA/S and URH/S, Rib-  PGD and PGD/H. Dy-
nd gri y

qualiiL ribbon  veloc| bon velocity with slid- namic with matal dia-
= available in  high or II-I}? type muting switch. phragm. High eor low
9

low impeadance. h or low impedance impadance.

Available in other States from
NEWTON McLAREN _TD. ADELAIDE. NOYES BROS. (MELBOURNE) LTD. HOBART AND LAUNCESTON.
; CHANDLERS PTY. LTD. BRISBANE. NICHOLSONS LTD., PERTH. :
ALSO FROM LEADING WHOLESALERS ;i
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cuits make use of a 6AUBA 4.5 Mc
amplifier and a pair of germanium
the capacitor in a strong light with a
magnifier. " Something . glinted. What
looked .hke lint, but. much finer, con-
nected a ‘“hot” terminal of the capacitor
to a nearby mounting bracket :3-16th of
an ‘inch away, which was “grounded”

The tiny strand had conducted to
“ground” the electricity that was intend
ed to carry voices. Investigation showed
that the zinc-coated bracket had grown
electrically conductive whiskers.

The questions of what makes whiskers
grow, and what they consist of, have
since occupied many researchers at Bell
Laboratories and elsewhere. More than
3000 samples of metals are nov  being
treated at _Murray Hill to determine
whether ~ they will produce whisket
growths under various conditions,

When more is. known about the
growth, structure and physical properties
of whiskers, it may be possible some
day to -apply _this knowledge in' making
metals far superior in strength and dura
bility. to today’s ‘metals. One of the
most interesting facts about the whiskers
is that their strength far surpasses the
strength of the matenal from which they
sprouted

Design features of
9in TV portable

(Contir_med from page 9)

dices as- the ratio detector which drives
the 10C8 audio stages... “B plus” voltage
originates from a single selenium rec-
tifier supply. which delivers. 135 volts.
The 9QP4 picture tube, recently de-
veloped by the Tube Department of
the General “-Electric Company, repre-

sents a considerable departure from- con-

ventional : picture ~ tube *-manufacturing
in that . the  tube bulb -is blown into
shape in. the

bulb.
Elimination ‘of the usual heavy face
plate by use--of this technique results -

in-a %n tube
weight of 2lb.

A 10-degreg

with the remarkably low

electromagnetic deflection

same manner as “a light.

STRANGE RESULT OF RADIATION

A piece of ordinary tin-plated metal with whiskers is shown above as it appears through

a microscope. [t had been kept in a glass jar at room temperature for about three

'years:. at Bell Laboratories The whiskers, which are single crystals of tin, range up to

'3/16th of an inch in length and 80 millionths of an inch in diameter. The curved metal

sample—ordinary cold rolled steel electroplated with tin — is one and a half inches

long, one-half inch wide and [/32Znd of an iuch thick. 1t is held by a spring clamp
with teeth about 1/8th of an inch wide.

POV PPRPAPIPY -~ YL

systém is employed, together with elec-

‘trostatic focus. - Since the -glass used in

the manufacture of this tube is not a
perfect ‘insulator, the high-voltage ter-
minal appears on the base rather than
on the bell of the tube. The value ot
this second anode supply is on the order

of 8000 Aluminisation of the
screen Is not uscd
because no  um-
provement in
brightness  would
be ‘gained with
the . comparatively
" low anode voltage.

volts.

W

A novel feature is
a convenient accom-
modation for the
AC  fuse, 1} s
located on one side
of ihe chassis in a
housing  that  re-
sembles an |F can.
This makes it reaily
accessible for exam-
‘nation as well as
replacement.  This
picture also gives
an idea of the com-
pact- fayout.

Radio, Telgvision & Hobbies,

,Feb!upt‘yk 1957

A filter-type safety-glass: js-used, how-
ever, to improve the contrast ratio.

One photo illustrates the manner in
which the wrap-on aluminium cabinet
is removed ‘to expose the interior -of
the receiver. Servicing of components
on the one printed board is relatively
simple because all components are on
one side of the board while the reverse
side is exposed and uccessible.

Qperating controls on top of the
cabinet are channel sele¢tor and fine
tuning. contrast; vertical hold;” and
volume—"on-off”. Rkar controls in-
clude brightness, horizontal hold, helght
and vertical Imeanty )

(By special arrangement with Radio
and Television News,; USA.)

Classroom TV

YHE BBC will: start television pro-

grams for schools this year. ‘

The programs should help the “non-
bookish” child, says the chief of the
BBC Education Department, Enid Love.

The programs will mclude
o Current events.

@ Science films with animated diagrams
and talks by scientists.

‘By the time the programs begin—in
September next year—the BBC will have
experimented for two years with selected
classes.

At first it was thought that the ordin-
ary television screen ‘was too small to
‘be:effective in a large classroom.

But experiments have shown that the
largest commercial screen is adequate
and daylight is no drawback.

irt
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NS FIRST STEPS VT DA

‘made which

A miniature tape recerder specially
I developad for use in a satellits. The :
tape will store data fer 120 minutes
and read it out, upon command, during
the few . seconds in which the
satellite is within range of the station.

R i

that nobody doubts that one -can be
will carry the artificial
satellite on to its selected orbit around
the earth.

It was over 300 years ago that New-
ton formulated the science of celestial
mechanics. The laws emanating from
this make it quite clear just what man
must do in order to get his artificial
satellite into space,

SHAPE OF ORBIT

The laws enable him to calculate to
what height the satellite must be launch-
ed, at what speed it must travel and
what it must weigh and how long it
will stay up.

For the first time in history man will
utilise the laws of celestial mechanics
to suit his own convenience. He will

. be able to choose the orbit around the

earth for his satellite. He will select
the right size satellite to suit his pocket
and utility.

The only thing he will be unable to

. choose is the true shape of the orbit.

It will be elliptical whether he likes
it.or not with the earth’s centre as ane
of the principal foci.

A truly circular orbit
desirable and no doubt attempts will
be made to make the orbit as circular
as possible.

It will not be possible to have a truly
circular orbit. The best that can be ex-

is ‘the most

Fiction has a way sooner or later of becommg fact, and no +ype of recent fiction has seemed
so fantastic as that dealing with space fravel. But there can now be no doubt that only time
lies between the dream and the reality of sendmg man made vehicles out to the limits of the

IT is hoped that the first satellite will
be launched early in 1958 as part of
the various scientific projects to be car-
ried out d"urmg the Geophysical Year
1957-58.
To the average man in the street who

is interested in this sort of thing various

quesnons will come to mind.

NOT SO SPECTACULAR

What will the satellite look like? How

large will it be? How will it be launch-
¢d? How far .into space will it travel?
Will ‘'we ‘be able to see it? What good
will it do us?

To those interested im. space tra\rci the
satellite program is one of fascination
. with "imaginations running riot along
the line of space sh:ps and trips.to the
xoon.

earth's control.

The artificial satellite will be nothing
as spectacular as that although it will
be spectacular enough in the launching.

The satellite itself will probably be
merely a metal ball weighing about 20
pounds.
by means of a rocket.

The progress made in the past few
years in the art of firing rockets into
the upper atmosphere has been so great

69 Ca/ﬂm
Walters

It will, of course, be launched.

pected is that it will be slightly ellip-
tical.

A circular orbit would be the most
useful for various reasons, Firstly it
would be in the line of sight throughuut
various’ patts of the globe at all times.
Secondly it would stay up for a longer
period.

MUST CIRCLE EARTH
When the satellite is on .n elliptical

orbit it must travel through low alti-

tudes during part of its journmey. It
will, thus during that  period travel
through denser air, This atmospheric
resistance will slow it up and it will
. take a spiral course into regions of
denser atmosphere where it will finally
be burnt up by heat gen.e,rated by fric-
tion..

Pags Fourteen
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The orbit must be such that the 'NSIDE ANEARTH SATELLITE

centre of the earth will lie within its
plane. We cannot, for instance, have
a satellite revolving around the Arctic
Circle.

With this restriction, we can place the
orbit where we like.

This gives a wide choice. The orbit
can be around the equator or around
both poles. It can be inclined to the
equator at any angle between 0 and 90
degrees,

TECHNICAL LIMITS

It is’ only technical limitations which
resirict us in the size of the orbit
Theoretically we should be able to
shoot a satellite to any height, bum
our present state of rocket develop-
ment will nol permit shooling it to
a height greater than abour 300 miles
-above the earth. -

In order to keep a satellite on its
orbit at .a height of 300 miles, it will
have to be given a speed of five miles
per second.

Scientists have as yet been unable
to. deliver this speed to a rocket. Five
miles a second is 18,000 miles per
hour. The present record for a rocket
is 6000 miles per hour at a height of
250 miles, This was established in
1949 with a two-stage rocket.

ROCKET SIZE

-Scientists have calculated that in
. order to gel a satellite on to its orbit

at 300 miles at a speed of 18,000
miles per hour, it will require a rockel
weighing some 22,000 pounds. Even
then the weight of the satellite will
not exceed 20 pounds.

It would seem that a slightly large;
satellite would be preferable and one
of, say. 40 pounds weight would not
require a much larger rocket. |
doesn't work out that way, for a 40
pound satellite would require a rockei
of 44,000 pounds weight to launch i
to the required height of 300 miles.

That is why the satellite must be A workman at the U.S. MNaval Research Laboratory places the electronic circu'ii
small Our progress in rocketry is "package' into an earth satellite being prepared for launching on its werld orbit
not sufficient to do anv better. some time this year.

The satellite could not be launched
to 300 miles with a single stage rocket.

In order to overcome, the weight of
the rocket the satellite will be launched
in three stages, We start with a very
large rockel which has a medium-sized
one on top of it. On top of this again
is a small one containing the satellite.

The whole multiple rocket will first
‘of all be fired vertically. It will gradu-
ally tilt to. an_angle of 45 degrees, and
at burn out will have travelled to a
height of 36 miles, and have attained a
speed of 3600 miles per hour,

SECOND STAGE

I'he second stage rocket will now
fire and reach a height of 140 miles at
a speed of 11,000 miles per hour. The
retarded force of gravity and air fric-
“tion’ will enable this section of the
rocket to ‘“‘coast” to a height of 300
miles, where it will have been reduced

A to a speed of 9000 miles per hour.
A medsl, [/25th actual size, of the man-made satellite. Attached fo the circular sphere - Ar this stage it will have travelled

which is the actual satellite is the third stage rocket which will supply the final push, 700 mi‘IeS from' its launching p}atfloﬂfm.
: “then drop away- The satellite itself will weigh only 214lbs. .-and will have ireached the critical

Radio, Television & Hobbies, February, 1957 ; Page Fiffeen



TRADE MARK

COTC

BRAND

Revolutionary “SCOTCH” Brand No. 33
Electrical Insulating Tape ha- a stretchy.
rubber-like vinyl plastie backing that enables
it to do the work of two ordinary tapes. Goes
on in one operation. instead of two. and does -
a better job. Tts stretchahility and resistance
to oil and moisture equip it perfectly for a
wide range of nses in electrical eonstraction
and repair. [is thinness eives it an important..
advantage in . eliminating  “overstuffed’™
junction hoxes, Has u dielectric strength of
over 9500 volts—only 007 inch thick. This
tape may he nsed with eqnipmf-nl ‘connected
to Sydney County Council mains and undu;;;

S.AA. Wmno Rules.

the greatest advance in electrical tapes in 50 years

3M Sales Offices : ' ® RESISTS WATER,

: : OILS & ACIDS
syaney:. 52 Clarence Street—BX2886. BX4617, BX1772. : .
Melbourne: 38 Litile- Latrobe Street—FJ4073. ® VINYL PLASTIC
Adelaide: Cnr. Rose and New "Market Streets—LA3702, BACK'NG :
Brisbane: A.N.Z. House. 106 Edward Street—B3686. @® DIELECTRIC OVER
Perth: 406 Newcastle Street—BW1899. 9500 VOLTS
_Nth. Hobart: P.O. Box 42. ' . _ Y ) ONLY .007 |NCH
Auckland: 26 Customs Street East—48-497. " THICK

MINNESOTA- MINING AND MANUFACTURING (AUSTRA_UA-L
o PTY. LIMITED, ST. MARYS, N.S.W.
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height for getting the satellite con-
tained in the third stage, on to
orbit,

At the time of separation from the
first stage rocket the second stage be-
gins spinning on its long axis by means
of “pin wheel” jets arranged around
it.  This tilts it more from the verti-
cal to the horizontal, which is essen:
tial for the launching of the satellite,

The third stage is now fired and ac-
celerates to a speed of 18.000 miles
per hour at burn out. It is now 1500
miles away from the starting platform.
and has travelled for the short time
of ten minutes.

SATELLITE FORCES

At this moment, the satellite separ
ates from the third stage shell and
both continue together on the orbit.

The size of the orbit, its shape and
its direction, are controlled entirely by
the speed and direction at which the
satellite is propelled at the moment of
the last rockst’s burn out. From then
on the major force affecting the orbit
of the satellite is the earth's gravita.

tional field. It is this force which
constrains the satellite on its elliptical
orbit.

Other smaller forces acting on the

satellite and which will cause pertub-
bations of its orbit are the impact of
meteoric dust on the shell of the satel-
lite, pressure of light itself, and gravi-
tational effects of the sun and moon.

The main influences, however, are the
non-spherical shape of the earth and
atmospherical friction.

The bulge at the equator will have

-a retarding effect on the satellite when

it crosses that point twice for each revo-
lution around the earth.

All these influences will eventually
reduce the size of the orbit until the
satellite finally falls to earth. This
latter cannot be controlled by anybody.
Let’s hope we are not underneath when
she comes down.

LAUNCHED AT ANGLE

It is proposed to launch the first
satellite at an angle of 40 degrees to
the equator. This is the best orbit for
convenience of observation by other
nations. There will be a line of ob-
serving stations in radio contact with
each other all along the line of the
satellite’s orbit.

The satellite will circulate overhead
between the 40th latitudes North and
South. It will circle the earth in 100
minutes or about 15 times a day.

There have been all sorts of estimates
as to how long the satellite will stay
up. These estimates run from a few
weeks to three years.

A satellite on a large elliptical orbit
may stay up for three or more years
at a height of 300 miles as its closest
approach to the earth.

By launching the satellite close to
the equator advantage is taken of the

eastern rotation of the earth to aid in.

getting the required velocity, as every
bit of velocity is valuable. The earth
will act like a sling, flinging the shot
(satellite) forward.

The satellite will be visible to the
naked eye under favorable conditions,
such as a twilight sky. It will appear

its

' FROM SCIENCE FICTION TO FACT

An artist's idea of the man-made satellite—project ''Vanguard," due to be released

at Florida this year. Its outer skin will be 1/30 of an inch thick and it will trave| at

18,000 miles per hour. It is expected to revelve 300-500 miles above the earth with a
life of a few hours or a few months. ;

like a rapidly-moving weak star illum-
inated by the sun's rays.

The satellite will most probably be
made of some light material, for every
ounce will count, particularly if it is
to be loaded with instruments.

Even an empty satellite will render
valuable information to scientists, Any

variation of its orbit with time could
yield information about atmospheric
densities at high altitudes. Variations

of its speed and perturbations of its
orbit could be related to the shape of
the earth and the distribution of its
contained mass, thus making possible
more accurate maps.

It is probable that most of the satel-
lites will be manned with instruments
specially designed for the purpose. As
it is highly improbable that these in-
struments will' be recovered in a ser-
viceable condition when the satellite

'

comes to earth, all the information from
any instruments will have to be tele-
metred to earth and translated.

Power for any batteries will no doubt
be gained from storage batteries charged
by a new type of solar battery recently
developed in the USA. These solar bat-
teries convert the sun’s rays into elec-
tricity which can be used to charge a
small storage battery.

IONOSPHERICS

As the satellite will only be in dark-
ness for about half an hour on each
trip, the current from the solar battery
would be suffiicent to supply enough

power to the storage battery to carry

on for that period.

One of the most important lines of
research to be carried out by means
of the satellite is the more complete

(Continued on Page 23)
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For HIGH VOLTAGE applications

where high resistance and power are required

"AUSTRALIA

fRC Type MV Resistors are designed
for high vpltage applications where
high resistance and power are re-
quired. Unique application of IRC's

- famous filament resistance coating in

helical turns on a ceramic tube pro-
vides a conducting path of long.
effective length

Typica! applications tor which [ype

. MY Resisters are particularly suited

are voltmetér muitipliers, high resist-
ance standards, bleeders. grid leaks
and voltage dividers. MV applications
are also found in X-ray equipment,
cathode ray tube circuits, off ioad
capacitor dischargz in high voitage
circuits, photo elecirical cell applica-
tions,. high-range bridge circuits and
other electronic circuits

RATINGS ' indicated are maximum
based on free air operation at 20°C.’

ambient, DERATING curve is avail-
able on application. TEMPERATURE
COEFFICIENT: -~ .005%°C. for low
resistance to —-.07%°C. for high
resistance vatues. HUMIDITY: General
protective coatings of special varnish,
baked individually at high tempera-
ture, provide protection against the
effect of abnormal humidity

Contoct your usual supplier tor tull details.
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‘ HIGH VOLTAGE

Minimum Maximum Dimensions
. Power vPIeuk :vuiluble :vuilubln ————— e v
ype o oltage esistance esistance N esistor
Rating Rating of 20% ot 209, Ceramic Body
Talerance Tolerance s Diometer
MVE o ivrennanen 2 watts 5,000 2,500 obms 250 megohms 1.3/4” 5/16"
1
MVG Liiveanan e 4 wotts 5,000 10,000 ohms 700 megahms 27 9/16”
- - - [ e
MYl L iciaedes 5 wotts J 10,000 20,000 ohms 1,500 megahms 3" L 7T
MVP L iiivannsen 10 watts 15,000 50,000 ohms 2,000 megahms 4.1/2” 3/4”
MVA L iiqevaens | 20 watts 25,000 0.2 h 4,000 meg 6.1/2” 1.1/8”
MVO . eeevvvenss | 30 wotts 50,000 0.4 megoh 8,000 megok 10-1/2” 1.1/8”
MVR ...oivevenes | 90 watts 100,000 1.0 megah 20,000 megahms | 18-1/2” 27

Pave

Eigf’\#un

Availoble with Lug Terminuls and ronge of Ferrules

Sole Australian Agents—

Wm. J. McLellan & Co. Pty. Lid.

126 SUSSEX STREET, SYDNEY. BX1131
{50 yards north of King 5t.)
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A PROJECTED FLAT DISPLAY TUBE FOR COLOR TV

'I‘Hl: idea for a flat television CR tube
first came o Dr. Denis Gabor, FRS.

in (952, Since then he and a small
team have been working on it at Im-
perial - College,  Kensington, with the
financial support ol the National Re-
search  Development Corporation. A

complete and working tube has yet to
be produced, but a great deal has been
done on the development of the indivi-
dual parts, and the major problems
bave now been solved This article,

ELECTRODES

COLLIMATOR -
l\ &

AEVERSING LENS {cmoos POTENTIAL - ’{.__/,2/’/

FINAL ANODE POTENTIAL ~—

Most people realise the shortcomings of the cathode ray tube as a

TV picture display but cannot suggest a practical substitute.

This

interesting article from Wireless World tells of recent development
on a new type of picture tube.

based on a recent Television Society
lecture, outlines ,its principles.

The main intcrest of the new tube
is not only in its flat shape, which al-
lows it to be hung on the wall like a
picture, or stood on the mantelpiece,

-
- [

T
COMMON CRID
// ]
il

,‘ 3 CATHODES

« - FIRST ANODE

w——— PLCOND ANGOE

FOCUS CONTROL
/

PINE BEFLECTION
FLAlLS

FIRST TRIMMER
- PAIR

— SHADOW MASK
o MAGNETIC SCRECN
FRAME SCANNING ARRAY

“i‘k\"n‘—‘ “ e o
E SECOND TRIMMER
FALN

~
MAGNE 1 i¢

i:ig. ! ~ Cut-away view of the complete iube,
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but even more in its advantages as a
color tube. It is more complicated than
a conventional cone-shaped monochrome
television tube, but simpler to make
than the known color tubes and offers
an even greater simplification in the
associated equipment, .
sectioned view o

Fig. 1 s a partly
the tube. Te has the shape of o fut
shass bod abmost square,  The 106
depth can be made abenr 34m for
sereen with a 12in dingonal, and abouwd
A for a 2lin sereen,

DIVIDED TUBE

The tube is divided in depth into
two hulves by a metal tray which car-
ries the whole clectron optical system
and scrves at the same lime as a mag-
netic screen.  lhe electrons start ver-
tically dowawards {rom an electron gun
behind this screen which has three
independently-modulated cathodes, one
for each color, but with a common lens
svstem for handling thep,

The thice bears niext pass throtgh
an clectioaratic - hine deflection systein
which, of course, deflecis them horizon-
Gallv. then through two “trimipier’” pairs

of clectrodes which serve for compen:
sating  misalignments, and Trom these
nlo the “reversing lens™.

Ihis cun be considered as a lens with
a2 curved optical axis of very uncon-
ventional design, which has four elec-
tron-optical functions. It converts the
plane “fan” of rays issuing from the
line deflector into another plane fan,
hut with about four times greater diver-
gence. '

BEAM FOCUS

Moreover, it compensates the over
focusing effect which is inseparable from
electrostatic deflections to such an ex-
tent that the beam remains in peitect
focus throughout the whole scanning of
8 horizontal line, even though ihe diver-
gence of the heams after leavimg the
reversing lens muy be as much as 110-
120 degorees——an unheard-of large scan-
ning angle in electrostatic tubes.

The beams next pass through a
“strong  focusing”™ clectromagnetic lens,
culied a collimator. which bends them
bick to the verticul so that they per-
form their scanmng motion at the front

Pags Ninetsen



Here is illustrated o
Philips Micro 12 LF.
Transformer showing
the separation of the
various  component
parts with a match: -
stick for cemparison

of size.

” ® @ o

This is the tuning core. A FERROXCUBE

slug is attached to the coarse pitch tuning
screw by a cementing technique.

The inductors are wound upon a strip-

wound former into which the core assembly
has been inserted. The fortner has a wall thick-
ness of .005 inch; this ensures that the coil is as
close as practicable to the core. The thread is
formed by applying heat and radial pressure to
the former when the core assembly has been
inserted. The coils are wound of special litz wire
to give low losses and high “Q” factor. The
inductance of the coils has a positive tempera-
ture coefticient. .
¥» The Micro 12 LF. Transformer depends
%45 ypon many things for its high performance.
Not the least of these is the improvement in the
magnetic circuit brought about by the intro-
duction of FERROXCUBE rods 1.6 min. in
diameter displaced around the outside of the
coils. Coupling between coils is dependent upon
the length of the rods and is thus easily adjusted
to fine limits in design.
4 Philipb have developed a special silvered

ceramic capdmtor for this LF. Transformer.
It is small in size (2 mm. in diameter) and very
stable. Its temperature coefficient is negative.

phiups) Contact your nearest Philips Branch for detailed Information sheet.

- PRHRILIPS

Branches at

ELECTRICAL
SYDNEY,

Pags Twenty

INDUSTRIES
MELBOURNE,

MICRO 12 |IF.
TRANSFORMER

s All these component parts are fitted into a

Philite moulding and glued into place. The
soldered connections are made and the trans-
former is then ready for tropicalisation.

6 The assembled moulding is then waxed and
inserted into an impact extruded aluminium

canister.

Every transformer is subjected to electrical and mechanical

tests to ensure adherance to the specification laid down

hy the Components Laboratory.

SP E(IIF ICATION:

Primary capacitor 110 pF.
« Secondary capacitor 195 pF.

o

canister bearing the part nurnber.)

140.

KQ equals 1.05 + 15%.

Frequency drift between 20° C. and 75°
5°%/cycle/° C.

Norminal operational frequency, 455 kcs.

me N

n

capacity of 15 pFs.
Maximum working temperature, 75° C,
Maximurn tolerable temperature, 85° C.

-——x @

rnum, after 48-hr. tropical test cycle.
Yolume of IL.F. in canister, 53 cubic inch.

x

PTY.

BRISBANE, ADELAIDE, PERTH, HOBART

(Secondary connections are on the side of the

Primary and Secondary unloaded Q—not less than

Tuning range of core covers a maxirmum circuit

Insulation between circuits, 200 megohms mini

Manufaclured by Miniwatt Division of

LIMITED
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side like wvertical rods. Finally, on
reaching a certain level the beams are
bent toward the horizontal and fall on
the screen. :

This final bending and the vertical
scanning motion is achieved in an es-
sentially novel way, which is illustrated
in Fig. 2.  In front of the metallic
plate, which acts as a magnetic screen,
and at a distance of about 1-8in from
it, there is a component called the
frame scanning array. This is a sys-
tem of parallel conductors printed on
a flexible, insulating base.

In the plane central part of this
insulating foi! the array consists of hori-
zontal conducting lines,  Their number
Is rather large, about 120, but it has
no direct relation to the line number
in the picture.

CONDUCTING LINES

At the two sides, where the base
is bent round in two U-shaped loops,
the conducting lines are staggered up-
wards as shown.

They are not connected with any-
thing; their charging and discharging
is effected by the electron beam itself,
as will now be explained.

In operation, a potential wave is
made to travel down the scanning ar-
ray vertically, and the generation of
this wdve is achieved as follows: As-
sume, to begin with, that up to a cer-
tain level the conductors are charged
up to the maximum posilive potential.
Above this, with a transition zone ex-
tending over a few conductors only,
they are at about one-quarter of this
vollage.

When the beam electrons on their
upward travel reach the transition zone,
they ure” bent towards the phosphor
screen (which is all the time at the
maximum positive potential), and are
focused at the same time because. as
is well known in electron optics, a
strong electrostatic deflection of an elec-
tron beam always produces a certain
amount of focusing.

When the beam has completed a
line scan, after a rapid fly-back, it
rests for a moment (5-6 pc of the time)
in the loop at the left of the array
and falls on the conductors in the tran-
sition zone. These are partially 'dis-
charged, thus moving the transition
zone a little downwards. The cur-
rent is so adjusted that this displace-
ment is equal to one line width in the
picture.

Quace started, the transition zone auto-
matically runs down as a wave of
potential variation until it reaches the
bottom of the picture, leaving all the
conductors above it discharged and
negative,

USE OF SCREEN GRID

The line scan is now stopped so
that the beam comes to rest in the bot-
tom of the right-hund loop. This is
similar to the other loop, but with
the difference that it contains a screen
grid, held at maximum positive po-
tential.

At the “writing” point of the beams,
secondary emission takes place and the
flow of electrons to the screen causes
the array conductors at this point to
charge themselves up to the positive
screen potential. As a result of this,
and the “staggered” configuration of
the array conductors in the loop, the

bending - over
point of the
beams (deter-
mined by the
clestrostatic  lens
action) is moved
slightly  upwards

so that frésh con-
ductors become
charged up.

The process
continues and the
beams travel up-
wards, success-
ively charging
up more and
more  conductors,

yhe

Fig. 2—Principle of
operation of the
frame scanning array.

POSITIQN DURING
LINE FLY-BACK

POTENTIAL WAVE MOYING
DOWNWARDS

The action is, in fact, the reverse of
what happens in the left-hand loop of
the array. A transition zone is formed
by the conductors being charged up
from negative (instead of discharged
from positive). This moves upwards (in-
stead of downwards) as the lower posi-
tive area of the array is made pro-
gressively larger (instead of smaller), by
successive addition of charged conduc-
tors and the upper area of discharged
conductors grows correspondingly smal-
Jer (instead of bigger).

Thus, during the frame fly-back in-
terval, the beam travels up the loop
to the top. and then the cycle is ready
to start again.

This self-scanning process, though it
unavoidably makes the tube more com-
plicated, simplifies the circuit work, as
there is no need in the receiver for the
usual blocking oscillator or multivibrator
running at frame frequency.

Fig. 3. Separation of beams at the
shadow mask.

RED

) N
AN
O\ GRECK

o

BLUE
Fig. 3 — Separation of beams at the
shadow mask.

(A fat television tube in which the
frame scan is effected by a travelling
electric wave was independently invented
by W. Ross Aiken, of the Kaiser Air-
craft and Electronics Corporation, of
QOaklands, California. In this tube the
scaninng array has only seven conduc-
tors, and they are energised from the
outside by seven special valves. Kaiser’s
and the NRDC have pooled the fiat-
tube patents in ‘a world-wide agreement.)

The line - scanning generator is still
necessary, but it requires far less power
than the line generator for conventional
television tubes.

Fig. 1 shows that three color
beams, issuing from independently
modulated cathodes, merge during most
of their course. This is an important
feature of the new tube. In the con-

the
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ventional shadow-mask color tubes the
three beams start from three rather
widely separated guns, which aim at one
point. This requires great accuracy.
which in fact cannot be achieved with-
out a great number of corrections (at
least nine), and the adjustment is easily
upset by local magnetic fields. (In the
new flat tube the three beams stay so
closely together that local magnetic fields
influence them substantially as if they
were a single beam; that .is to say, wiih-
out upsetting the convergence, and theit
effect (strongly reduced in any case by
the effective screening of the central
plate) can be easily compensated by the
“trimmer” electrodes.

The three color beams separate only
just betore the final bend, and at the end
of this they come together again, bu
at different angles to the screen. This
is the basis of the color control, which
is more clearly shown in Fig. 3. It is
based on the shadow-mask principle, but
with the important difference that, while
in conventional tubes the distance of the
shadow-mask from the phosphor screen

“is of the order of #in, here it is only

about 0.025in. (This is made possible
by the large convergence ungle of the
beams and also partly by their slanting
incidence.)

SHADOW MASK

Consequently it now becomes possible
for the first time to fix the shadow-
mask directly on to the phosphor screen
and thus avoid all the difficulties which
arise in other tubes from the necessity
of very accurately aligning two indepen-
dent, precision-made components.

Fig. 4 shows a suitable design of
shadow-mask fixed directly on the screen,
A thin  metal foil (0.0013in-0.002in
thick) is sharply bent in vertical folds
so close together as to be invisible to
the eye. These folds form sibs for
the accurate spacing and hxing of the
plane portion which carries a great
number of slits, horizontal or slanting
(40-60 to the inch).

A slanting angle, as shown, is advan-
tageous for the avoidance of moire
effect. The slits are produced by etch-
ing, either before or after the mask is
fixed on the glass, a “resist” pattern be-
ing printed on the metal foil before
the folding operation.

The preparation of the phosphor
screen, which in present-day color tubes
consists of a long series of delicate. pro-
cesses, is very simple. The three finely-

(Continued on Page 23)
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THESE ARE FACTS!!

NOT IDLE CLAIMS . ..

e SQUND QU ALITY smimanais

Mk. II

SERIES

MAGNETIC TAPE RECORDERS

RANGE OF MODELS TO
SUIT ALL APPLICATIONS

priced fro™

£247-10-0

, fax
including soles

ALSO AVAILARLE IN DECK
FORM FOR USE WITH
EXISTING EQUIPMENT

/

BYER INDUSTRIES PTY. LTD.
8 DORCAS STREET, SOUTH MELBOURNE

VICTORIA MX5171

FREQUENCY RESPONSE
At 3% IPS 50 to 6,000 cps
At 71 IPS 40 to 12,000 cps
At 71 IPS 30 to 15,000 cps
At 15 IPS 40 to 15,000 cps
At 15 IPS 30 to 18,000 cps

3db
2db
4db
2db
4db

=+ 4+ 1+ 14+ T4

WOW AND FLUTTER

At 33 {PS better than 0.3%
At 7L IPS " " 0.2%
At I5IPS " " 0.15%.

SIGNAL TO NOISE RATIO
Better than 50db at 3%

DISTORTION
Record & Play Channels—less than 1%

FEATURES INCLUDE

® Easy "Wrap-round" tape threading with no
pressure pads

® Finger Tip Control

® Full Editing facilities with variable speeds in

Fast Forward and Rewind

Suitable for direct rack mounting

Comprehensive Input and Output facilities

readily accessible on Front Panel

Three Motors

Thiee Heads

Precson graund Capstan

¢ee® 66O

CONFORMS TO THE C.C.ILR. STANDARDS OF
SOUND  RECORDING  FOR  THE  INTER-
NATIONAL FXCHANGE OF PROGRAMMES.

Page Twenty-two

Radio, Television & Mobbies, February, 1957 -




MANS FIRST STEPS INTO SPACE

{Continued from Page 17)

investigation, on the spot, of the jono-
sphere.  This could lead to improvement
of long-range radio communication.
The earth’s magnetic field can also
be investigated by means of magneto-

- meters.  This is. also related to com-

munication.

A photo electric cell in the satellite
could muake detailed  studies of  the
cloud cover of the earth. The re-
volving satellite would alternately face
the earth and space.  Thus the photo

cell can make a survey of reflected
light below.  This would aid meicoro-
logy.

The most tmportant study 1s related
to the short wave radiations of the
sun, and Cosmic rays. The latter are
those mysterious rays which constant-
ly bombard the earth from outer space.
Little is known about them or their
ultimate effects on life.

SECONDARY RAYS

When these rays reach the earth they
are secondary rays. The primary rays
are lost in the upper atmosphere. Suil-
able instruments in the satellite may
record these rays and telemeter the in-
formation to earth. By comparing the
two records the origin and effects of
these rays may be determined.

We yet do not know what sunlight
is composed of before it enfers the at-
mosphere or how it affects the upper
atmosphere. The satellite could be
very valuable in getting this informa-
tion. It may result in more accurate
information about the weather and thus

. to more accurate forecasting.

Ultra violet and x-ray radiations from
the sun are absorbed by the atmosphere
at high altitudes. This absorption pro-
duces chemical activity, heat, winds and
electrification of the ionosphere, By
instruments in the satellite these could
be studied to our great advantage re-
garding weather, c¢limate and radio
communication,

The fringes of our atmosphere are
being constantly bombarded by particles
of dust and small meteorites. We
know little at present about the effects
of this bombardment and, as far as we
understand. it produces no observable

resuits.  But who knows what is hap-
pening “up there”,
us considerably “down under”?

This rain of particles could easily
be recorded in a satellite and by com-
paring what is going on below with
what is going on above we might get
surprising results.

In tact, the whole field of investi-
gation s buased on a comparison of
this  nature Comparing above and
below at the sume time and noting the
elfects, the vresults could prove of
incalculable benefit in every way.

A special satellite has been designed
to examine the face of the sun. This
would be valuable as a more defined
examination could take place free from
atmospheric  disturbances.

This satellite is called the MOUSE
(Minimum Orbital Unmanned Sateilite
of the Earth).

The MOUSE will be spun on a hori-
zontal axis, before take off, poinisaig
to the sun,  The satellite will move
on a pole to pole orbit in a plane per-
pendicular to the sun. In this way
the horizontal axis, always pointing at
the sun, can be used as a transmit-
ling aerial, and can also house cer-
tain instruments, which should be kept
away from the rest of the satellite.

Any instruments which are to record
the sun can be so placed as to always
point at the sun, and the resulting
energy can be converted into electricity
as mentioned above to charge small
batteries for other instruments.

STIMULANT TO SCIENCE

The artificial  satellite thus promises
to be a stimulant to practically every
known science. It will undoubtedly
benefit mankind in many ways. The
experience gained in projecting small
satellites into outer space may also well
be ‘the forerunner of more ambitious
schemes of projecting larger and larger
vehicles manned by human beings. It
will bring the space ship much nearer
realisation than is perhaps thought at
present.

[n the meantime get ready for waich-
ing the sky some time ecarly in 1953,

i

PROJECTED FLAT DIS]’& Y TUBE FOR COLOR TV

(Continued from Page 21)

ground phosphors, corresponding to red,
green and blue, are dropped vertically
from air suspensions through stagnani
air on to the tacky surface, at three
different inclinations of the screen to
the vertical, through the slits of the
shadow-mask.

This operation would not succeed at
the usual distance (1in) of the shadow-
mask, but it gives very sharply defined
color strips with a spacing of the order
of 0.0025in. One can make the strips
0.005in wide, or even thinner it desired
in high-definition television systems. :

Two other rather (difficult techno-
logical problems had to bc solved in
the development of this tube. One was
the preparation of the frame scanning
array. A suitable if unconventional
insulating support was found in glass
fabric coated with a very heat-resisting
silicone varnish known as MS994 (made

Radjo, Television & Hobbies, February,

by Midland Silicones).  The difficult
problem of producing a printed circit
on this material was brilliantly solved
by a new process of the Metropolitan-
Vickers Research Department.

Another technological problem of
considerable importance was posed by
the flat screen. If this were made ol
ordinary annealed ‘glass it would have
to .be about one inch thick in a 2lin
tube, which is prohibitive. The difficulty
was solved by a prestressing (toughening)
process which increases the apparent
tensile strength of the glass by at least
a factor of three or four.

The  electron-optical  development,
which took up most of the time and is
now nearly completed, has so far been
carried out in demountable vacuum
tanks. Further work is in progress with
the ultimate aim of producing sealed-
off tubes.

1957

which may affect

Gigli

i

Beniamino

Neapolitan Songs
10" L.P. OBLP.1034
Neupolitan  songs, known
and admired by millions of
non-Neapolitans, sung by a
famous Neuapolitan — Gigli.
“Torna A Surriento,” “Senza
Nisciuno,” “Carmela,” “’A
Cunzone e Napule,” “Santa
Lucta,” “Lucia Luci,” “O
Sole Mio” and “Adio A
Napoli” are included on this
disc.

AT LEADING

RECORD
RETAILERS

GH.510.4

Brins [ "Bf,es'l |
In Your Hi Fi Set!

MIRATWIN
Oartridge

NEWEST ADVANCE IN MAGNETIC
CARTRIDGE DESIGN AND PERFORMANCE

The highest output var-

iable reluctance cart-
ridge available. Fits
all standard 1 mounts.

Tropic proofed. Fully
Shielded.

PRICE £7/10/-

dNnagnecord

(AUSTRALIA PTY.LTD.)

31 MAQUARIE PLACE,
SYDNEY-BU640I
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NEWS AND VIEWS OF THE MONTH

Transistors® long life

EPLACEMENT of transistors in

portable radios and other electronic
squipment may never be necessary if
ey are used within the Himits ser by
hie manutacturer,

According 10 overseas reports,  ife
fests ostarted  in 1954 on transistors
picked ut random from regular manu-
facturing lots show  ao failures  after
18,000 working hours at Tull power.

This is equal o muximum louad on
the  transistors eight hours o day  for
SIX years,

Fven now it 1s impossible Lo tefl if

the transistors ever will fail  because
they fook and act like new  transis-
ors,

By comparison, speciully constructed
Youg life valves, whose duties transis-
tors are fast replacing in electronic cir-
cuirs, have a su I record of only
50 po afier less than half his ume
st tull power.

Vilved used in homne tadios huve an
even shorrer lite,

Results of u check of 2050 transis-
torg showed that only oneé-quarter of
i pc of the transistars ¢could nog
s operated at peak ratings utter 1000
hours at foll power,

All of the transistors were still usable
in portable radios.

The other 997 pe of the transistors
tested showed no signs of wear whal-
cver.

roeeerreeerreeo-POPULAR SCIENCE QUIZ —--oeeoovoaeemee

the scheme of things?

A Grass, the most
organisit o eurth.  creutes
etergy than an atomiic
TO0 &

of  the standard  atomic
20,000 tons of "IN,
vafuable than gold and
us as air and sunshine.  As

by man.

grass plunis than any other kinds.

of what we eat?

AL AN foods,  as
naturally, are  mictures
chemicad  compounds.

they
We
hoard to list the  various

formulas  contained in an apple.

plex chemical reactions.
instance, the  practice  of

el At ot Al Akt Al A el el A A e Ll el B el el el kTl o~

Pags Twenhy-fow

Q. How valuable is grass in

stepped-on
maore
bonib - Just
res of grass win from sunlight
Ta one dav us much energy as that
bomb  or
Grass is more
as vital to
a tool
against Moods, grass is 10.000 times
more effective than all the dams built

Grasses cover one-fifth of the lund
surface of the globe. There are 6000
species of grass and moaore individuual

Q. Do chemicals necessarily
harm foods? Or would we
do better to avoid them in the
preservation and preparation

oceur
of complex
would
feed the spuce of u good-sized black-
chemicul

Morveover food preparations, even
of the simplest type, involve com-
Take. for

smoking
meat or {ish, arc art that has come

In another test to discover how great
a shock impact tramsistors could with-
stand and still operate reliably, several
lots of transistors were shot from a
moriar,  ‘Lhe shock from such a jolg is
cqual 10 8000g'S or sixteen tinies grduler
than required by stringent  military

up, under the poorest conditions, in
21 minutes.

This new system required three years
of research. It will be soon completed
by 2 system of fransmission by tele-
seriptors, which will instantly give the
composition of the freight wuin 10 the

specifications for transistars, TS veport Guiion of crrival, which will thus be
ed that 60 pe ko 75 pe ol the transis norised of the freight op she train
tors: shot Trom - the mortar were SUE cven before it has lelt the station of
cupuble of operuting at full  power, o
Minor internal structure  modifications =

are now being muade 1o give betier sur-
vival,

Other  tests  included  evidence that
transistors are capable of withstanding
substantial doses of nuclear radiation,
and  the information that . germanium
trangistors are cupable of -operation at
[00deg. €. (212deg. Fahrenhenty and
storage at 133deg. C. (275deg. Fabren-
heit),

Electirvonie shuniing
']"‘HE Societe Nationule  des Cheming

de Fer Francals, after baving beaten
the wotld record Tor speed (207.5 miles
per hour), and being the find to run
wo trwin without  conductor by remote
cantrol at 745 miles per hour, regent
Iy set @ new world record.

For the lirst time an clectronic sys-
tem for making up a freight train in

A big bridge
AT Tancarville, 15 miles above Havre,
work  has  just  been begun  on
Furope’s longest suspension bridge,
This  will cross the estuary of the
Seine 1n a single stride of 663 yards,
al a height of 164 feer above the water.
Nearly a mile in length—1542 yards—
its width will be 59 feet, Two double
pillars, 387 feet high, wil
roadway by cables me
wiches in diameter and
a won w the vard.
bifteen tons of steel and S8,000 cubic
metres of reinforced concrete will be
ieeded, and 15 miles of sleel wire a
sivthe of an inch thick will be wsed.
Five hundred workmen  are  being
employed on building the bridge, which
it s estimated will be 4-milliard francs,

LW

ll‘.
-
= -iy
2.8
1) 00

a relatively short dme hus been ex-  some £ 400.000.000. A 1ol will be
perimented  on 100,000 railroad cars  levied, and the Havre Chamber of
during one month, By using herzian  Commerce will be granted a 75-veer
waves, a train of 50 cars can be made  concession.

down through the ages. The smoke
of slow-burning  hardwoods  contains
w host of chemiculs, such as formal-
dehyvde, acetaldehyde, acetone,
phenol, dcetic acid, methyl and crhyvi
alcohols und others,

The use of chemical aids in foods
is no new phenomenon. It was
welbestublished  practice while  food
prepuration was still Targely a home

function.  Grandma’s  pantry  shelf
comtained such  chemical improvers
ast sodium aluminium sulphate.

which 1s simply alum used to harden
pickles and in baking powder: cal-
ciunt acid phosphate. another baking

powder  ingredient.  and  sodium
hicarboniite, usually  called  baking
soda—as well as such old timers as

sodium chloride, our common table
salt: acetic acid, a major component
of vinegar, and potassivm acid fart-
rute, generally known as cream of
fartar.

Ruskin says, “li (cookery) means
the ¢conomy of vour Grandmothers
and  the  science  of  the  modern
chemist.,”

Q. How old are the stars?
Are they ageless? Or have
they a definite life like other
things in the universe?

A, Stars are continually being born,
while others die. astronomers now
helieve,

A Al A B A A A A G G~ Bl Al A A A B B AT A A Bl Mt A e Al A A Al Al Al G Al Al

Investigation and surveys are con-

stantly bringing 1o light new evidence
oit the birth and death of sfars.

In generad, stars séem 1o seps
o two main clusses.

One class, somerimes ¢alled Popu-
lation 1. s found in the vegioms of
vast dost clounds floating in the ouler
arms of the Milky Way, the galaxy
of sturs which includes our own sun
and solur syvstem, and in the ouler
arms of other spiral galuxjes,

Population 11, on the other hand.
is concenirated heavily "in the hub
of the galaxy’s giunt wheel, spreading
out in a spherical formution from
the flut sides of the wheel.

Population 11 stars are thought to
be old. stable suns, perhaps as
ancient as the Milky Way itself. Stars
of Popnfation 1. on the other hand.
are  believed 10 be comparatively
voung.

Some of the brightest stars known.
the so-called “bloe  giants™, belong
to Population . They expend then
encrgy <o fast that they cannot live
long —only o few million years. It
they were as old us sturs of Popula-
tion L, they would have burned
themselves out long ago.

As they do die out. the sky sur-
vey ustronomers  think,  perhans
others are being created-—born from
contracting clouds of matter in inler-
stellar space.

Padia, Televisicn & Yabbies, February, 1957
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(!iiiek diagnosis

])OCT()RS may soon be able to diag-

7 nose ‘diseases before - thé sickness
sets in.

This "is predicted by cancer research
specialist Dr. Felix Wroblewski, of the
Sloan-Kettering Institute, Washington.
" New era in medical diagnosis hinges
on a simple technique of measuring
the enzyme levels in the body fluids.

An enzyme is a substance which
triggers chemical reactions in the body
wilthout being used up in the process.

Dr. Wroblewski has  reported  that
€nzyme tests could uncover body ail-

ments at the beginnings of their most

tréatable or preventable stages.

HEPATITIS

Already, Dr. Wroblewski poimted out,
there are enzvme tests which enable a
doctor to diagnose infectious  hepati-
tis (contagious jaundiced four to  sin

» weeks before
there is any sick-
ness or other
evidénce of the
disease. i

clia report

Wrpblewski =
said that Tit]

hag "been ~ known
for 25 years that
certain  enzymes

are -normally pre-
sent in  greatest
quantity in bone ”
and pancreas re-
spectively.

But recent
studies have un-
covered a number
of other enzymes
which are releas.
ed into the blood
and other body
fluids in abnormal
quantities when
disease is present

Careful - tests :
show - that -these enzymes are released
in varying quantities.depending on the
severity and tvpe of the disease affect-
ing the organ with which they are as-
sociated,

Heart disease, blood clotting in the
vital coronary arteries and death of
heart muscles; he noted, caused a rise
in blood levels of several enzymes.

Record air drop

HE Urited States . Air Force’s new

medium troop and cargo catrier, the
propjet C-130A Hercules, has success-
fully dropped the heaviest single load
ever extracted by parachute from an
aeroplane.

A 27,000-pound (12,227 kg.) load was
extracted. from the turboprop Hercules
during derial delivery tests at EiI Cen-
tro, California. Naval Auxiliary Al
Buase.

At Jeast two new world’s records were
established during the tests — for
heaviést single load, and for biggest
multiple drop ever accomplished from
an aeroplane.

The air freighter, soon to enter active
service with the Air Force’s Tactical
Air Command, made aviation history in
a series of 37 parachute drops, in-
¢luding acrial delivery of a huge road-
grading machine—such as moves earth
sin comstruction of superhighways—and
a 400mm. gun mount. )

Heaviest single item to be yanked

Radio, Télc:\;ision- & Hobhbies, Fegfuar}z

HIS WIFE

by parachuté from thé cavérnous €-130,
was a 27.000-pound dummy load of
irop, its load-carrying platform and six
100-foot cargo parachutes, which were
necessary to float (it easily  to  the
ground.

Radio mest popular
ISTENING to the radio is our chiet

leisure-time occupation, the Gallup

Poll finds:

Throughout Australia, people were
handed cards, listing six ways of spend-
ing spare time. They were asked
which was their favorite way of spend-
ing their evening leisure, both Satar
days and week-days. .

Answers show radio as top favorite,
both on weck-day evenings and Salur-
day evenings. During the week read-
ing is sccond favorite, but movies are
second . on Saturday evenings.

If radic plus movies equals TV, then

THE TY SERVICE TECHNICIAN AS SEEN BY ....

SALERNO

HIMSELF
the prospect looks bright.

EVENING LEISURE

Week Satur-
days days
Favorite pc pc
Radio 39 26
Movies 8 19
Reading 25 17
Visiting 5 14
Cards 5 8
Dancing 2 5
Working S 3
Others 11 8

Sealed ceireuits

N American firm. Doty Acoustical
Electronic Laboratories, has avail-
able potted and sealed transistor cir-
enits  such as  fip-flop, multivibrators.
d-¢c amplifiers, audio and r-f oscillators,
saw tooth generators gates. inverters
and sinmilar units.

The units ca%x be used as a plug-in

- or may be soldered into bails to form

computers or allied electronic circuits.

Their versatility makes it possible to
break any existing electronic equipment
into separate component stages.

Dimensions: Minimum size is 0.313
long by 0.717 wide by 0.312 high;
average—0.750 by 0.717 by 0.312; maxi-
mum—1.500 by 0.717 by 0.312,

National Burean of Standards cir-
cuitry is used, or special circuits can
be made to user specifications.

ExperiencN~ F.
proves .
“"BELLING-LEE"
TV L |
Acerial Systems

to be
superior

In ‘many areas where topo-
graphical features or éleetrical
interference have caused poor
television reception, the "géllf
ing-Lee” Double ‘V’ TV Aeflal
has proved its superiefity by
producing clear troublé-free
sound and vision.

Theh “Eellijng-Leg"IDouble A
a sharp forward lobe and an ax é

front-to-back ratio. The fopwaer‘{dfe’:glg?rg
hes between 15 dB on Channel 3, and
7 dB on Channel . An outstunding ted-
Line is the excellent vollage standing wave
rotio on the 300 ohm feeder, whivh viries
hetween 2-2:1 and 4°1:1 maximumi, thHus
?Heli'lmg a truly low-loss transfer of energy
Q 1€ )

aéridal has

receiver.

Television Engineers have re eatedl
found that wherever poor te]eviglon (rie"‘i
ception is being experienced, a ‘‘Belling-
Lee” Double ‘V' TV Aerial Systemn great y
assists  in rectifying the trouble. The
Double 'V’ gives a high-gain aerial system
at very moderate cost, and has proved
to be a winner for countiry districts

“Belling-Lee” TV Aerial Systems . aré
made by the world’s most experienced
TV aerial manufacturers, and are &vail
able from all dealers. Full technical de.
tails will be sent on request. Trade ém
guiries mayv he addressed to. vour usud
wholesaler, or to the Austratian Fartory
Representatives.
R. H. CUNNINGHAM PTY. LD,
118 Watiletree Road, Armadale,
Vie, UYE274.

16 Angas Street
Meadowbank, N.8.Ww.

WY3852.

“Belling-L.ee” were the first comi-
pany to produce the Double ‘¥’
aerial in Australia, There is no sub-
stitute for genuine “RBelling-Leé
TV aerials.

R. H. CUNNINGHAM
PTY. LID.

118 WATTLETREE RD.,
ARMADALE, VIC.
UY6274.

16 ANGAS ST,
MEADOWBANK, N.&.W.
WY3852,
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< lnanufacturérs

choose ...

TRANSFORMER TVY275/260
Dimensions (upright mounting):
41" x 33", stack 23"

ulivc\mul

POWER |TRANSFORMER

G 260V, ) 250V.®
G fram

260Y. | Rectifier
b d

Y _Bvada
G i
G BIVadA
W

W
Y

for these & reasons

PRODUCTION FACILITIES JEnsILy thus reducing (nierterence
2 nicture 1ube,

(L NATIONAL i the ket Tt | S elilunie ity aetien
Commonwealth with a modern rnas?: F{“':\:'!.\‘ SRt T ihe Bl

i ; pick-up.

1 : ; % d
fae -ihc.tu Jequirements of Y, ol Ned With opper strapplng. to B8 S
Quafity controls enstre uniformity of 5. ‘Rolled-cdge™ holss In  cover Y.
roduction In each particular lne  prevent chafing of leads, Bl @
ATIONAL'S 1 experience and £ =

|
|
|
|
l
| —
I
|
|
|
i
|
I
I
: Unigque leéad-anchoring  inside L
§ :;Lx}gggm“‘ development: oenefir :)Il; core  prevenis Icads.bcing pulled li 3A

TECHNICAL FEATURES 7. Air-cooled sclenrifically. Louyres

2. = and vents in the cover provide maxi
Designed to operate at low flux mum  cooling,

8. Low temperature rise reduces  with directly heated filament rectiflers, voltage
Tc amhient “nf the TV secciver st rectifier (s 225 volts DC, and with indirectly
hass]e heated filaments 250 volts DC approx.

National
TV Ghoke

® Inductance—3H, ® D.C. Resistance—70 ohms,

CHOKE TV3/275 : v ® Current Ruﬁﬁa—_-:?ﬁm,\, ® Fiited with easy-mount clamps,

Dimensions: < Contact 1 li i
e om™ 2+ coll width : ontacl your usual supplier for full details . . . NOW

Australian and Overseas Agents.

PR Wm. J. MeLELLAN & Co. Pty. Ltd.

126 Sussex St., Sydney. BX1131 (30 yards north of King St.)
. A5
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New 12.volt valves

T is interesting lo note the cfforts
heing made overseas (o power radio

devices [rom very low vollage sources.

The appearance of rthe transistor has
no doubl had a good deal to do with
Ihis, and has focused atfention on ihe
problem of carrying oul electronic jobs
more _economically,

For instance, the USA has recently
seen a new series of valves designed to
operate from a single DC source of 12
volts

The immediate use for such valves
js ihe car rudiv_markel, which is a
very large one. The tendency now in
America is (0 fit all normul cars and
trucks will 12-voll systems insiead of
the b-volt types which have been stand-
ard_ever since cars carried bulleries.

There has also been a [urther stand-
ardisation in grounding the pole:of (he
battery. In the pust both Hegative and
positive poles huve been grounded, in

different cases, a practice which would
make it almost yimpowsible 10 derive a
positive connection for high lension.

‘The advantages of a 12-voll receiver
are very great. There s no need lo
use a vibrator supply, which generally
involves a reclifier us well.  Wiring is
simplified, hecause all flament and high
lension Circuirs run to a cemmon paint.

The oUtpUL sage Uses 4 power tran-
sistor for which a 12 volt supply i
quite adequate

Solar powered set
ANOTHER development which might

yer have a very considernble im-
pect on design is the Admiral company’s
sun-powered portable sel.

It looks much like any other set,
except thal it has a solar-cell unit which
is exposed to sunlighl when the set is
working

In rm sunlight isn’t a necessily. Ac-
carding (o reports there s enough out
put from the cell to operale ihe set
on overcast days or cven [rom an
clectric Jamp.

The power unir supplies 9 volts at
18 milliamps. and the recerier uses six
transisiars in place aof valve:

Sach a set Is worth about 4150, most
of the cost being in the power unit.
This uses a quantity of silicon which
is extremely expensive in its pure stale,

DX reception of TV
A LMOST daily reports are being re-
ceived of comsistent TV reception
over comparatively long distances.
Some of these are well over 100
miles and there are bonnd ta be more
of them as more TV sety come into
use.

far we have not heard instances
of pictures having been interchanged
belween (he capital cilies as could quile
eusily happen particolarly during the
summer inonths.

But by the time (he nexi DX period
comes around there should be enough
TV aclivily to make lhings quite inter-
esting in this direction,

Channel 1, nol vel in use. is the one
most likely ta provide long teception
hops.

Australian amateurs_on their old 50
Mc band frequently filled the area be-
tween New  Zealund, Hrisbane  and
Perih with very strong signals ohtained
from a few watls of power. Nor were
directional aerials pariiculrly effective
when the hands were open,

Radio, Television & Hohh'es, Febriary.
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fivaj RUGGED!
RELIABLE!
TIME-PROVEN!

INSTAL

BRIMAR
VALVES

... proved outstanding in
performance and reliahility

Throughout the Army . . . the Navy . . . and the
Air Force, S.T.C. Brimar valves are fighting the
toughest conditions possible ond maintaining an
amating performonce of stamina ond ruggednessl
Whenever the going is really taugh, $.T.C. Brimar
valves are giving o type of reliability that leaves
other valves woy behind.

That's why ST.C. Brimar valves ore fitted te
and navigatianal
and oir navigotionol devices thraughout the world.
In your awn radio work taa, $.T.C. Brimor volves
will give you top-ine performance and the highest
degree of reliability. Specify S5.7.C. Brimar valves
for all your valve needs.

ST B“.zm'e!*,

STANDARD TELEPHONES AND CABLES PTY. LYL ﬁ,‘.’""}

N.sW.~Standarg Telophones & Cabio
Beavitie Wholssatecs Py
Ltd.,

radia p

frmar Yabve Distributors
Botory Road, Alex
Aonandale. " Quenilan

gor ¥ Hudson Py.
Elactric Wholesolers Lid. 2428 J
& Pty. Ltd, 566 Bourke Street,
L2 Mm.‘en el

e

[
Burnid. W, &

s P, L35 Soount Stcoeh

6. Genders' Pty.
t. Davonport.
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A  photograph of the completed
amplifier illustrating its compactness.
Econemy of space is achieved by using
a minimum of components and dual
purpese valves. The valves, left to right,
are Y2 and Y| respectively, The rectifier
valve is in the foreground.

-~

bination which would reduce the number
of valves required to a minimum.

For instance, a single 6BMS. can be
used as a two-stage amplifier, the triode
as a voliage amplifier and the pentode
as an output stage,

If we had two such valves, we could
now use the pentodes in a push-pull or
parallel output circuit, and the two tri-
odes to drive them. Normally, any such
circuit would require folir valves, or
three, if ‘we employed a twin-triode.

The characteristics of the triode sec-
tion are quite good — it has a mutual
conductance of 2200 and an -amplifica-
tion factor of 70, In a conventional
circuit with 250 applied volts to a plate
resistor of .1 megs and a high resistance
following grid circuit, it will give a use-
ful gain of nearly 60 times, and an out-
put of nearly 40 volis,

The pentode section has average sen-
sitivity and a mutual conductance of
7500. With an applied voltage of 250,
it will give an output of 3.5 watts with
a plate current of only 28 mills. and a
signal input voltage of 11.5. Grid bias
is 19.2 volts and distortion 10 per cent.

MODERATE CURRENT

The comparatively low cathode cur-
rent of the pentode is quite attractive if
we consider a push-pull circuit, for we
can expect a nominal output of 7 watts
for a total drain’ of about 65 mills, in-
clusive of screen current and a fraction
of overbias might even improve on this
result, and allow us to use a 60 mills
power supply without running into
trouble.

The valve arrangement suggested itself

UW COST CRYSTRL AMPLIH

By making use of a new combination triode-pentode valve, we were able to build this excel-

lent little amplifier of moderate but useful power and extreme simplicity. It is intended prim-

arily for crystal pickups—ijust the thing for a dance or a swing session. It's cheap to build,
too, because there are so few parts to buy.

HERE has always been a steady de-
mand for simple amplifiers of mod-
erate quality and output, suitable for
use with record-players or changers
equipped with crystal pickups such as
are being sold in a wide range of makes
Not everybody requires hi-fi—plenty
of people use their amplifiers for dancing
and popular music where the audience
isn't interested in playback curves and
flat response, as long as the sound is
good.

Often such amplifiers have to be as-
sembled with a very cautious eye on the
chequebook. Price and simplicity are
quite important factors. 3

PRICE AND SIMPLICITY

In past issues, we have featured a
number of these amplifiers, and they
have always been popular. But there
is always a better and less expensive way
of doing a job if we keep an eye on the
paossibility of .wusing new materials .and
new ideas.

The release of the 6BMS. valve, which

combines a voltage amplifying triode
and a power pentode in a single envelope,
suggested itself as a most fruitful source
of experiment and possible use in ap
economical circuit.

The 6BM8 was primarily designed as a
frame-blocking oscillator and frame out:
put tube for use in television receivers
However, reference to the tube charac-
teristics revealed that it can be used for
audio work under various ratings.

Quite obviously we were attracted by
the possibility of using the voltage and
power amplifying sections in some com

by
Wes Yashin

b d b e s

immediately. One triode was to be used
as a voltage amplifier, the second as a
plate-cathode’ phhse-changer, and the
pentodes connecied in push-pull.

Since the phase-changer does not con-
tribute. to the gain, the voltage available
to drive the output valves will depend on
the output of the first stage. '

According to valve data, we should
drive these valves with about 23 volts,
grid to grid, which means that only about
half that voltage will be required from
the first triode. This it can provide quite
easily with a very small input voltage,
and with enough in hand to allow a use-
ful amount of feedback to be used. We
did not anticipate any trouble in ob-
taining all the initial drive we could
wish from a crystal pickup.

TRANSFORMER IMPORTANT
And this is the way it worked out in

-practice, The circuit gave us no trouble

at all when converted into a practical

form, and we were able to get full out-
put with about .25 volts input.

Page Twenty-eight
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The amount of output will depend
guite noticeably -upon the quality of the
output transformer used. With a good
L one such as is normally used for better
class amplifiers, up to 6.5 watts can
be had at the output secondary, indicat-
ing that the nominal 7 watt figure was
reasonably attained.

With a cheap transformer, having
- much lower efficiency, output may well
drop to 5.5 watts at | Kc, which is a

price we must pay to save our money.
_ " The better quality transformers should
| hold their power output figures quite
well between say SO cycles and 10 Kc,
but one cheaper type we tried, although
holding fairly well at 50 cps showed a
power drop at the top end.

. Here again the builder must cut his

cost to suit, although it is surprising

how good even the cheaper transformers
can sound in everyday use.

DISTORTION

It's not very profitable to discuss
' gquare wave tests on an amplifier of
' this type., because we know in advance
- that unless the better-class transformer
is used, they won't be very good. OQur
tests only confirmed this fact but for
once we didn’t think it very important.
. Distribution figures at full output are
(not likely to compare with the hi-fi
‘designs and the valves themselves arg
rated at 10 pc for full output sing
© ended.  Push-pull ' operation would
 greatly reduce this figure, as would the
- use of feedback, and the total result
 should once again come within our ideas
- of acceptable performance.
 There is nothing unusual about the
. first triode stage, and it does not appear
! to matter much which one is used in
this position, Play safe, however, and
 don't depart from our layout just to be
different, :

Most records these days are LPs' and

‘some high note compensation will be re-
quired to reduce the top end during
‘playback.
. A-simple top cut filter has been intro-
\ duced in the grid circuit to give a vari-
- able amount of treble roll off and it
| amounts to 20 db at 10 Kc in the maxi-
| mum position.

 SIMPLE COMPENSATOR

Such a simple compensator is per-
missible where an ordinary crystal pick-
. up is to be used, as it is quite hopeless
to apply standard compensation when
% the pick-up response is so variable. Far
better to adjust the tone control for
~ hest results and leave it at that.

. Owing to the nature of the crystal
pickup, no compensation is narmally
" needed at the bass end.

The older 78 records generally sound
. best with some top cut, and once again
you would pick the setting which sounds
best.

In the circuil an isolating resistor is
~used in series with the grid to prevent
interaction between volume; and tone.
 The presence of all this grid résistance
_with a high-mu triode introduces our
old friend Miller effect and, even with
feedback, it knocks a couple of db off
the 10 Kc end. As we are designing
for some top cut anyhow, it doesn’t
much matter whether some of this is
‘aftributed to Mr. Miller, but it’s an in-
leresting point. i
* The phase splitier is extremely simple,
d has only three resistors. A very
“high prid resistor does two things. It
“allows the highest gain from the previous
|

S5E IR

f
]
{
!

1°6BM8 - . §6BMS
L

\"9 "

154.V.C. 3300
12.5n.V.C. 3000
8-n.V.C. 2500

CIRCUIT OF THE AMPLIFIER

4 6BM8
v2

LOAD
12000 P.P

| ae

LOW-COST CRYSTAL AMPLIFIER

240‘-‘ AC 1

The circuit is navlel only when, we realise that the whele thing is done with enly twe
valves and a rectifier. The desian assures the use of a erystal pick-up.

stage, and it provides automatic grid
bias by utilising the contact potential
effect in the valve itself. Fewer com-
ponents save money—even the coupling
condenser may be of a lower value due
to that 20 megs.

Modern resistors are much more re- -

liable in these higher values than they
used to be, and this type of circuit is
used quite frequently today.

The output stage is conventional, al-
though *the screens are fed from a de-
coupled source to reduce hum danger
from the simple power supply. A com-

I Chassis 8xbx2 inches.
| 285/60 mA power transformer.

I Speaker  fransformer (approx.
12,000 P-P)
MNoval sockets,
4-pin  miniature plug and socket.
RESISTORS

2 10 meg 1 wah.

2 | meg 3 wath

2 .22 meg 1 wath
2 .| meg ¥ waH.

1 3,300 ohm % wath,
1 6,800 ohm 4 watt.
I 1,200 ohm . watt..
2 1,000 ehm § wat.
I 100 ohm %+ waH.
11,000 ehm | watt,
[ 300 ohm 3 watt.

1 200 chm 5 watl.

PARTS LIST

e e b ie s i o o o s it o o s o o

mon bias resistor is used, and grid sup-
pressors fitted as a precaution against
parasitic oscillation. But at no stage
did we strike any trouble from this
source,

Feedback runs from the. secondary of
the output transformer to the first triode |
stage in the now familiar manner. About
10 db is used, enough to lower the out-
put impedance by a valuable amount,
and to reduce distortion to 'about one-
third of that without feedback.

From a stability viewpoint, we found
it possible to use up to 20 db of feed-

| 2 meg potentiometer.
| 5 meg potentiomster,

CAPACITORS
I 30 mid 350 volt elsctrolytic.
I 16 mfd 350 volt electrolytic.
[ 8 mfd 350 volt electrolytic.
| 25 mfd 40 volt slectrolytic.
I 10 mid 40 volt electrolytic.
2 .02 mfd 400 volt paper.
| 005 mfd 400 volt paper.

1 400 pf mica.
VALYES 3
| &V4, 2 4BMS. 3
SUNDRIES $
2 knobs, 2 terminals, nuts and balts,

solder lugs, hook up wire, tinned eopper
wire, spaghetti, 3 7-lug strips, 2 3-lug
strips, & length of 3-core power flex and
& 3-pin power plug.

-
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o HiEi ROLA 12-Ux

THE BEST LOUDSPEAKER ROLA HAS EVER MADE!

® Rola, for 25 vears leaders in the field of sound repro-
duction, have always been noted for the conservatism
of their claims but Rola engingcers say this is the finest
speal\er they have ever made, and coming from con-
servative engineers that means I2UX is really tops.
The new Hi-Fi Modcl 12Ux is the speal\er you would
like to own. If you have £28.19.5 to invest in really
good sound réproduction, you will buy thc new Rola
Hi-Fi 12Ux.
Its brilliant transient response will bring to your living
room every delicate nuance of the original sound—the
booming of the tympanis, the realism of clashing cymbals,
the tinkling of the triangle.

@ If youn are interested in technicalities, here are the details:

Frequency response 40-14,000 c.p.s. flat - 6 dB
{Usable response to 30 c.p.s. in the Rolg recommended vented enclosure),
Power handling capacity 20 watts

Intermodulation distortion : _
(FI/F2; 45,7,000 c.p.s. ; Ratio | : 1) Less than 27

at 20 watts output
Voice coil impedance ; 15 ohms at 400 c.p.s.

oﬂwwww%mw%a?wmlw

Hear the Hi-Fi 12Ux and you will agree with us that Rola has produced Australia’s
finest loudspeaker—a speaker which will more than hold its own in world competition,

ROLA COMPANY (AUST.) PTY. LTD.

Fgge Thirey Radic. Televisien & Hebbies, February, 195]
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An underchassis

view showing the wiring layout. The markings on many components are self-explanatory. We suggest that you

adhere to our layout as any variation may cause instability.

back without striking trouble. but this
is not really advised. and the input sens:
tivity will, of course, be reduced.

The output transformer shown in the
photographs is a Rola. but there are
other makes comparable in quality and
price.

It is not possible to give a value of
feedback compensating capacitor which
will suit every type of transformer, but
the values we have suggested should be
safe enough. Too large a capacitor will
almost certainly produce oscillation. and
with cheaper transformers it is hardly
worth while using any condenser at all
as the gain at higher frequencies is com
paratively low.

We have suggested a load of 12,000

‘plate-to-plate in the absence of valve

makers’ recommendations. It should be
OK to go as low as 10,000 ohms if
necessary as high grade transformers do
not normally come higher than this
There is room on the chassis to mount
most types of transformers up to aboul
10 watts rating.

A feature of the amplifier is its
economy and- therefore we used a very
simple power supply.

The power transformer itself is rated
at 60 mills, which is almost exactly the
current drain of the amplifier. In this
case a few mills over the edge ‘we

thought permissible. particularly as we
did not use condenser input to the filter

Hum level is kept quite low by con-
centrating on decoupling the early stages
and using high value electrolytics. This
allowed us to omit a filter choke, a
practice followed by quite a few ampli:
fier builders, and it also meant removing
quite a few shillings from the purchase
price. Although we require only about
250 volts for the amplifier, the lack of

“condenser input required a 285-volt per

side transformer to make up the voltage
lost thereby.

As a matter for the record, the am
plifier showed 250 volts between screens
and chassis, 230 volts between plates
and cathodes of the output valves, and
19-20 volts across the cathode resistor.
Total current drain was about 64 mills.
These voltages were measured with a
standard multimeter.

As previously mentioned, the omission
of the filter condenser following the
rectifier reduces the peak current de-
mands on the supply and allows us to
safely draw a current higher than
normal from it.

The hum level we found to be quite
low — inaudible unless you went listen
ing for it in a quiet room. It would
have no chance against the quietest
music.

Almost any type of speaker will do

‘with this amplifier, although it suggests

1 10 or 12 inch type with a rating be-
tween § and 10 watts. With an ordinary
crystal pickup and output transformer it
is scarcely worth while spending money
on a high-class job. But don’t overlook
a decent baffle or enclosure if you want
to get the best results, /

Altogether, we were well pleased with
the neat result of our work, The design
is undoubtedly simple — it is hard to
imagine a method of getting as many
good watts from so few valves. Its
general quality is quite adequate for
everyday work, with everyday speakers
and pickups, and if you have a good
transformer handy it is good by any
standards. All the parts are easy to get.
and we have kept them down to a
minimum.

And, after all,
we set out to do.

Now for some constructional details.
The chassis was bent up from 16 gauge
aluminium, but 18 gauge aluminium or
steel will do. Blueprints for the chassis
will be available in the normal manner.

The mounting of the major compon-

that’s exactly what

- ents is clearly visible in the reproduced

photographs and requires no comment
No difficulty should be experienced in
the placement of the minor components
as there is adequate space. The coded

Radio! Talsvision & Hobbiss, Fabruary. 1957
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Take advantage of U.R.D.s

NEW STREAMLINED SERVICE

Enlarged premises and vastly increased stock enable us to deal with
your orders more promptly and efficiently than ever before.

It is to your advantage to purchuse your Radio, Hi-Fidelity TV,
Electronic and Home Appliance equipment ot U. RD We show you

here just a few of the fumous brand names from which you can
choose.

For prompt, courteous and streamlined service, wh qh costs no more, address

MAIL ORDERS—Box 3436 GPO. Svd. TELEPHONE—Sales BL3954 (3 [ines)
. "SLEGRAMS—‘URD’ SYDNEY. Order BU7321 (3 lines)

apeth

'y
««««««

758
i

AcousTicar .

QuUAD iy

UNITED RADIO DISTRIED 1035’:&'"§'ty., Led.,

Showrooms and Coumter Sales. 175 Phillip St., Sydney
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mder-chassiz photograph that have
prepared should be an aid to keeping the
favont neat.

Modt of the wiring asspciated with the
6RME valves ix supported by ‘two 7-lug
maounting strips located centrally in front
and bebmnd the valve sockets,  Point-to-
paiml wiring was uscd and ncatness rc-
tained by keeping the smaller components
on the square, §

For the wirtng runs we used spagheto-
covered tinned copper wire, but ordin-
ary hook-up wire will do. Looking over
the forward cdge of the chassis at the
nearest 7-lug strip, the lugs, from left to
right, arc used for the following con-
nections: Lug | is a junction for the .02
mid. coupling capacitor from the cath
ode of the phase-changer to the grid of
the output vatve.  Connection 1o the
cathode v by means of spaghetti-covered
tinned copper wire or hook-up wire.

Fog 2 s the feed point for the plag
supplics of the first two stages. One
end of the decoupling resistor and its
hypass anchor 1o this lug.  The plate
load of the first stage is connected be-
tween this point and the appropriate lug
on the socket. A lead joins Lug 2 o
Lug S, and the phase-changer plate foud
is connected between the latter and the
appropriate lug on the socket.

ANCHOR POINT

The third lug is an anchor point for
the bias-resistor of the first stage and
ils hvpass. A lead joins this lng to the
cathode pin on the sockel. Lug 4 is an
earth lug, and is not used, while Lug §
has bheen mentioned.

The sixth lug is a junction for
geries connection for two 10 meg. resist-
ors which make up the 20 megs requited
for the phase-changer grid leak. The
two free ends of the resistors are con-
nected between the grid and cathode pins
on the socket,

Lug 7 is used as a convenicnt earth
point, and on it terminate the carthy ends
of the 8 mfd. bypass in the dccoupling
network, and the cathode load resistor of
the phase-changer circuit.  The carthy
mput terminal connects to this lug and
a length of tinned copper wire joins this
point to an carth Jug under one of the
socket-mounting  nuts.

e

Loaking st the othet
irst lug is an anchor pomnt for the grid-
stopper, the prid leak, and the grid end
of ths coupling capacitor., Lug 7 is
1ikewisc used for the same components
in the grid circuit of the second output

T-lug steip, the

=

W

APl A Al A el

the

REAR VIEW OF THE AMPLIFIER

A roar view of the amplifier showing the simplicity of the layout. We used
there is adequate space for a larger unit if

dinary speaker transformer but

an er-

necessary,

valve, The two ziid leaks are connected
betwecy these lugs and the centre lug,
which is ecarthed.

SECOND LUG

The second lug is a junciion for the
cathode end of the bias-resistor of the
output stage, and the leads which com-
plete the connection to the cathodes.
l.ug 3 is the anchor point for the carthy
end of the bias-resistor of the first stage
and its bypass, the top end of the 100
ohm resistor in the feedback network, and
the feedback resistor,

[ugs 5 and 6 arc not used.  The third
7-lug strip is vsed to anchor the filter
components, and should not require &
detatled comment, heing ecasy to follow
fron the under-chassis photograph.

Twe 3-lug strips are also used. the fist
(0 provide -«mhm points for the com-
ponents associated with the tone control,
and the other to anchor the incoming AC
leads and the transformer primary lcads.

—————

B A

BIG CHANGES AHEAD FOR CARS

(Continued from Page 7)

o squeeze together against the oppos-
mvz action of a set of springs. At Jow

gine specds the bob-weight action is
not sufficient to close the clutch bul

when the driver presses down the
throttle, the increased rotation of the
clutch puts the centrifugal unit into
action.

Unfortunately, this is not sufficient to
make the action completely automatic,
as there is no provision for gear-chang-
ing at high speeds. A servo system is
therefore added to the unit, so that
power from the engine’s manifold is
used to operate the clurch.

This is cffccted by a huatton
built mto the top of the gear

Radia, Telsvision & Habbies, February,

switch
lever.

The motorist presses this switch at the
same time as he changes gear and the
cluteh action therclfore becomes simul-
tancous with the gear shift.

A final innovation for 1957: At last
the manufacturers of Detroit are turn-
ing to unit construction, the basic prin-
ciple of ncatly all European cars. Until
very recently all American cars had a
separate chassis and body. For 1957,
both Nash and Hudson have mtroduced
integral construction, resulting
lighter, more rattle-free design. The
suceess of these new Nash cars has
Jed many obscrvers to helieve that
other Detroit manufacturers will follow
st next vear,

1957

in a

AMPLASOUND (0.

SPEAKERS

3 Spcaker System
Wharfedale Super 3in
Wharfedale Super 8CS/AL

Baker 15in CS (Bass) Complete £66 8 7
Baker 15in CS (Bass) £39 31 1%
Duode Barker 12C (45 cps) £37 14 6
Goodmans Axiom 150 MKII £26 8 2
Baker Defuxe 12in CS £27 12 2
Wharfedole W10/CSB 28 3 6
MSP Jensen Coaxial 2lin 12in £17 12 6
Peerless  Coaxial  Sin 12in £16 17 5§
Goodmans Axictte 101 14 2 3
Goodmans Trebex HF Unit £14 12 6
Stentorian T10 Horn Tweetar £12 12 &
AMPLIFIERS
Grampion Mullard 5/10 £51 2 0
Leak TL/10 and Control Unit 574 1 4
Quad Il gnd Controf Upit €113 12 4
PICK-UPS, TURNTABLES PLA‘\‘FR:

MBH 12in LP Head £14 5 3
MBH LP Diamond Styli £9 19 10
Ronette 16in Turn-over Pick-up £7 16 11
Collaro Transcription Sapphire . £1 5 ¢
Collaro Transcription Diamond

Styli . £7 0 0
Collaro Transcription 168in Pickup £4 19 0
Collaro Transcription Turntable £26 7 6
Collare Transcription Player £31 2 4
Fidel-o-Tone Transcription

Turntable L ... £24 0 O
Garrard Styli Pressure Gouge _. £1 6 6
Goldring 500VR Turnover

Cartridge £4 10 ©
Dubbings D100 Frnquency Teﬂ

Record (American) 3 0 9
Alton Wide Band Tuner £23 19 0
Hi-Fi Equipment Cabinats

2-door £20 18 O

Sand Filled Corner Speaker Cabinets.
Hear wmost of the above cquipment in our

new Audition Room at Balgowlah.
TERMS ARRANGED

CITY OFFICE
126 BUCKINGHAM STREET,
SYDNEY

Corner of Cleveland St. opposite Domea
Machingry, Tst Floor Johnston’s Buildings,

PHONE MX3124, XJ4123
Pags Thirty-thras



Transistorised Field Strength Indicator and
Aerial Compass, Model TYR/FS (Below)

For ths installation of TV aerials for the best results it is
nacessary to have a Field Strenqth Indicator such as the
one illustrated here. Entirely portable and self-contained
this Transistorised Liectronic RF Volimeter helps in loca-
fion and orisnfation of aerials, and simplifies install-
ation and this saves time. Provided v.i:h carrying sirap
to qgo around the neck or over tha shoulder it leaves the
hands free for adjustment and for carrying the aerial
provided with each field strength indicater. |f covers
from channel 2 to [0 continually tuneable and is cali-
brated in channel numbers. Only 7lbs in weight it is light,
2asy to carry and is ruggedly constructed.

5 NORTH YORK ST., SYDNEY. BU3169

WRITE FOR DETAILS OF THE‘ INSTRUMENTS - THAT

Page Thirty-four

Electronic Voit Ohmmeter (V.T.V.M.)
Model *TYR-EY (BELOW)

This smartly styled Electronic Valt Qhmmeter is suitable for
TV and radio servicing and emplays a large B-inch illumin-
ated meter. |t will measure negative D.C. voliage, positive
D.C. voltage and A.C. voliage in steps of 1, 3, 18, 30, 100,
300 and 1,000 self-contained. Peak-to-peak A.C. voltages may
be extended to 10,000 volts by use of the external probe
resistance up to 1,200 rnegohms and the D.C. veoltages can
be extended fo 30,000 volts by use of the external probe
Model TVI0, Crystal probe and valve probe enable RF
voliages yp fo 1000 to be checked, and the wide frequency
respante makes it entirely suitable {or TV servicing and

other application, ..

s

Oscilloscope 3-Linch,
Model TYR/C3 (below)

Small and portabte, this Cathode Ray Oscilloscope is ipvaluable
for TV and radio service work as well as indusirial use. Although
compact in size it contains the features of larger ingtruments, is
flexible in ute dnd offers many new features. It is suitable for the
visual alignment of TY receivers and direct access is possible
to both harizantal andg vertical plates for examinatian eof strong
voltages. 't can br supplied with a demodulater probe for
signat tracing work in TV chassis. Vartical amplifier response plus
or minus | db from
15 cycles ta 150 Kc
and 6 db down at
1 megacycle.

OTHER UNIVERSITY TV TEST INSTRUMENTS INCLUDE:

® Yaive Tester TVYT/2. ® Rasistance Capacity Tester YBA,
® 5in Oscilloscape TYR/CS. ® Demodulator Probe.

® Multimeter TYR/MM. ® Picture Tube Adaptor.

e Pattern Generator TYR/PG

INTEREST YOU

Radio, Telsvision & Hobbiss, Fabruary, 1957



BOOKS

HIGH FIDELITY = The Why
and How for Amatewrs by G. A,
Briggs, assisted by R. E. Cooke,
B.Sc, Price 21/-.

No one person i the  world s
wentificd himself more closely with the
art of high guality sound than G, AL
Briges, who, from his
outskirts of Bradford in Yorkshire, Fog-
fand. sends his haad-built Joudspeakers
all over the world.

For all s modeaty und genial Tonnor,
Mr. Briggs s shrewd enough 1o know
that the Dbest way 1o sell the product
15 to sell the Wen.  And because
i his way a prince of comperes, and a
most readable writer on technicul sub-
jects. he has written books aad spon-

sored high quality sound demonstrations !

in London’s Festival Hall and WNew

York’s Carnegic Hall to mention only |

two. And what is more he has filled
them.
His books on loudspeakers, amplificrs

and  pianos have likewise found

factory on the |

he s |

their

|

way far beyvond the Wharfedale speaker !

works and have totalled the impressive
fizure of over 100,000 copivs.

Fhs new book, while it touches on
much of the matenial already pubhished,
presents it in o w number ot clupten,

designed 1o help the cader who, havig |

become interested in hifi, hnds hinself
faced with the need for advice on afs
every aspect,

BASIC INFORMATION

He s, of course, iiterested

in the

equipment. so Mr. Briggs has told him-

the basic things he should look for, and
related them to the amount of money
available.  Turntables,  loudspeukers,
pick-ups and amplificrs are summarised
in gendal terms, together with some
pertment and  casy-to-understand igures
and iltustritions to point his remarks.

But the enthusiast must know  some-
thing  abowt  the  records  themselves,

their recorded characteristics, how thei
grooves staund up lo wear, and how to
look after them. He is given a quick
run through the instruments of the
orchestra, their fiequency range and so
on. And there is some highly interest-
ing information about the author’s ex-
periences of giving concerfs in these
large halls—invaluable commen! because
no one has put so much time into this
method of comparison between actual
and recorded sound.

Furthermore, although  Mr.  Briggs
makes loudspeakers, do pot imagine he
is so foolish as to make his book a left-
handed catalogue. Naturally he  has
used his experimental vesults to ifus-
trate his points conccrning them, but
what he has written is as applicable
here as it was in the country of origin.

Illustrations are profuse, ranging from

those extraordinary microphotographs
of record grooves by C. E. Watts to
some amusing cartoons borrowed from
here and there, often as pointed in com-
ment as the text.
" Copies from the Technical Book and
Magazine Co., 295 Swanston St., Mel-
bourne, and McGills Agency, Elizabeth
St.. Melbourne,

hdigy, T\q|9v\5|on Z: LL:jbbie;, F‘QE"\MI‘“/,

TRANSISTORS'’
—LEARN HOW TO USE THEM
The pew enlarged Philips publication

: "MINIWATT"”

TRANSISTORS

Tells you all about. them and how to use them,

Practical applications include Multivibrators; Oscillators;
Photo Relay; Signal Tracer; Geiger-Mueller Counter.
Data sheets on uine transistors and twelve diodes are ineluded,
120 pages with dogens of iHustrations, cirenils and graphs.

5,6 PPOST FREE
NEW RELEASES
SUPPRESSING ELECTRONIC

RADIO & TELEVISION NOVELTIES

FOR THE
INTERFERENCE CONSTRUCTOR
This book, aided by copious illus- | A

Amplifiers;

i ’ h - | successor  to the popular
trations, deals with basic prin- | “Electronic Gadgets”. Among the
ciples  of  suppression:  safety ?lgciulljtf\]?rl‘o: AIPO(‘KET RADIO .

N ) NV _ ECEIVER;  the  first  transis-
pz(u.utu-m.\ and 41“(“_“",(” wp, Horized MIDGET RADIO MODEL
pressions mutual interlerence by 5 cONTROL, SYSTEM: A LIGHT
radio and TV receivers, stuppros- | BEAM INDICATOR: and the
stons at the receiver: radio, FMOD simplest and o deast  expensive

COMPLIETE HOME TV 7
CIRCUTT SYSTEM  fully
plaiped  and  descrihed.

/6

OSED

and TV aaud the dnrpeovement of :
ex-

aerm] nyeteny

7/6

FOIST FREE

The following is a small selection from our extensive
stock

JABET, PRODBE, for VTVM. cle | 300 OHM RIBBON for TV lead-

Chrome case  with p()lyst_ywn(rj in,  Best gualily, Per yard 1/6

insulation. 25/- | BRAMCO FILAMENT TRANS-

IR WIRE STRIPPER. Speeds ! FORMERS. 63V ar 3A or 12V

up your wiring,  Includes wire oat LHA . 2Y/-

uttor, i

cutter o 6/3 | iABKL MINIATUKE 1 GANG

ROS PLUGAIN FORMESS 6 pine | Condeners. Tdeal for erystal sets
14 dia 4/6 19/10
T chin, 5/- . ‘ R TR ;

RC': BEACTION CONDENSER SRR lUblhb : 17\%)18"5?2}'”‘2
5 BERAUTION COMNDRENSEER, | tepe, same as dial lamp. 70V.

14 plates. Capacity 100 pf.13/2 P /

TORCH BARGAINS. Large focus=-

UNIVERSITY METERS. 0-1mA. | ;=50 0 oy

with multi-scale. Size 4}in x 4in.

ickel-plated. )
ZEPHYH FUSE HOLUERS. Panel | o0 =2 L2l ™ ;.
1}10unlcd Fuscs  replaced  from Miniature 12H at 50 mA. 12/-
front. 6/3 | AUTOVOX CAR AERIALS. Ex-
IRC  LOUDNESS CONTROLS. | tend to six feet. Three types:-.-

Top Cowl; Side Cowl and Winc-
screen mounting. .. 50/-

CADPTAIN AERIAL UNITS. Eh’.mj
ERS. A 5in Rola speaker in | inates the ouiside aevial and
vory cabinet. 72/6 | improves reception. 1376

YOUR MAIL ORDERS WILL RECEIVE PROMPT ATTENTION

PRICE'S RADIO

5-6 ANGEL PLACE, SYDNEY

Improve the quality " of your scf
at low volume, . 26/%

Q-PLUS FEXTENSION SPEAK-




STAR BARGAINS

HOMEGRAFTS FOR LOUD-SPEAKERS

We recommend the following—

Frequency
Reqpome Watts Impcdance Price
Rola Hi-Fi 12UX | 40-14.000 C.P.S. 20 15 ohms £28/19/5
Rola 12UX 45-12,000 C P.S. 12 8§ £25/17/2
Rola 120X 45-12.000 C.PS. 6 2" £10/2/7
Rola 120 De Luxe | 60-8000 C.P.S. -7 2 " £5/17/6
Jensen Dual- I
Concentric 40-12,000 20 15 " £17/12/3
Jensep 2-speaker ‘
System | 50-10.000 20 s £8/19/6

CONDENSERS

Assoricd Tubular  Electrolytic types

600 volt types &8/350 .. 1/11 ea.
001 .| 16/350 .. 2/11 ea.
o2 . | 6d each 16/525 | 3/11 ea.
003 . or 14/600 .. 4/6 ea.
005 .\ 5/. doz. 300/12 .. §/- doz,
aoe )59 10k 1/- ea.

YUAL TYPES
% and &/525 .. .. . 4711 ea.

& and 16/525 ..« 0 o L

S/11 ea.

DIAL LAMPS

6 volts, 250mA, M.B.C. base, 6d ea.
4/9 Box of 10.

Round Bakelite
BOXES

Slul 61n speaker ..

. 1/11 ea,

For Quality Rcproduction of Records
or Microphone
The Capitol

4-WATT AMPLIFIER
£14/19/6

3-SPEED
REGORD PLAYERS

l.atest Model Collaro .. .. £12/15/6
B.S.R. HF100 .. .. .. £13/58/
Philips AG2002 .. £12/15/-

SPAGHETTI

VARNISHED GAMBRIG

4 meg. Switch
Potentiometers
4/11 each.

Speaker
Transformers
8000 or 10.000 to 3.7
ohms, 3/11 each

Assorted Speaker
_ Windings, -
20/- dozen

20-Watt Woofers,
16 ohms Voice Coil,
well-known make.

97/6 cach

RADIO PARTS SPECIALISTS

FOR 40 YEARS

290 LONSDALE ST., MELBOURNE

FB 3711

12-Watt Hi-Fi
Speakers.
Local make, [2in twin

cone. Frequency
Range, 45/12,000

C.P.S., 19 gns.

Record Changers,
3-speed Collaro.
Superseded model.
£11/19/6

" Resistor Substitution
BOXES

Valnable aid to the sfr\'iceman.
Covers from 25 ohms to 10 megohms,
79/6 cach.

RECORDING TAPE

1200ft 7in spool paper base
1200ft 7in spool plastic base ..

HOMECRAFTS
FOR TV SPARES

Chassis suit 17in tube . 10. gns.
Complete with brackets, elc.
Line and E.H.T. chassis asvsembly,

£26/8/1
.. £22/2/3

£27/19/6

30/-
59/6

IF strip assembly ..
Turret tuner assembly

Goldring No. 555 Variable
Reluctance - Cartridge, £6
Goldring Transcription Arm,
will take any Cartridge with 3"
mounting centres £7/10/0
Goldring Lenco ' Transcription
Motors and Turntables __ £30
Goldring 3-speed Motors and
Turntables — MU14, £7/15/0

Goldring = Monarch Record
Changer, in Leatherette Carry-
ing Case . __ __ £27/19/6
Collaro Transcription Motor and
Turntables—2010 less pickup
- - _. £26/7/6

Collare RC54 Record Changer
-~ . £22/7/6

Collaro Plug in Pickup Head.
C/W type “O" Turnover Cart-
ridge .. .- __ _._ __ __ 5gns.
Collaro Plug in Pickup Head.
C/W GP27 Cartridge — L.P.

SELENIUM RECTIFIERS

6 volts. 4 amps .. .. .. .. 59/6 ea,
12 volts, 2 amps .. .. .. .. 59/6 ea.
Transformer suit apove for battery
charging 67/6 ea.
15-core cable .. .. .o .. 3/6 yd.
100mA 30 Henry Chokes .. 18/11 ea.
Black Crackle Chassis.

5, 6 or 7 valve .. . 8/11 ea.

INSPECT HOMEGRAFTS
HI-FIDELITY GENTRE

The best of everything in
Hi-Fi cquipment.
Sce and hcar the famous
Leak
Quad
Williamson Amplifiers.
A large stock of cabipets is available
for mounting above amplifiers in
addition to motors, pickups. control

Deflection and focusing assembly,
, £1177/9 | or Standard . __ __ __ 15/- boxes, etc.
Di d Styli b Speaker enclosures of all types also
Full stocks of other TV components iamond Styli, suit above and | Uziaple from stock or to special
always in stock. other types __ __ __ £7 order.
Radio. Television & Hobhbias, February, 1957
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tROM THE- SERVICEMAN WHO TH

Few things make a better serviceman story th an a tricky intermittent. Add a mysterious inter-
action effect from a domestic sink heater; take away all your serviceman's equipment ex-
cept a multimeter and simple tools, and you have all the ingredients for a first class technical

who-done-it.

NOMETHING  like this situation

occurred to me recently during one
of the holiday breaks. [ was visiting
a friend who dabbles a little in radio
and. just as soon as we were able to
shunt the ladies—and their meaning-
less chatter-—into another room we
settled down to discuss rcally worth-
while subjects.

Inevitably, of course, the subject
turned to radio. Apologising for “talk-
ing shod»” on a holiday, he contessed
that he had an intermitient on his
hands which was getting him down,

It was in his own mantel set, a
simple four-valve unit he had buiit him-
self for use in the kitchen, and the
story he had to tell was rather a strange
one.

"BITZA"
The sct was somcthing of a “bitza”,
having heen built from odd parts he
had acquired over the vears. some of
rather uncertain origin. Nevertheless,
it had performed well for several years
and had only recently started to give
trouble. '

This took the characteristic form of
a sudden change in volume, usually
initiated by the operation of some elec-
trical appliance, such as the “fridge”
cutting in, a light being switched on,
or something of a like nature. At the
. same time there was a steady back-
ground of spluttering and crackling
which sometimes threatened to drown
the program.

At first, the trouble conld usually be
cured by simply switching the set off
and on again quickly. While this was
s0. my friend confessed. he was con-

‘tent o take the easy way out, “duck-
shoving” the job of really tackling the
problem.

Slowly the situation deteriorated. the
set becoming more and more stubborn
and less responsive to the “switch off-
switch on” technique, The fault was
also occurring more frequently and my

triend decided It was time to tackle
the thing.
ATTACKED IT

So he took an evening off., removed
it from the cabinct, took it into his
workshop, and commenced probing. As
to often happens, the sct flatly refused
to mishebave, while- its true perform-
ance was to some extent masked by the
presence of a more efficient aerial in
the workshop. My friend had no signal
generator and the net result of ajl his
checking was rather inconclusive. Tired
and somewhat fed up, he put the set
back in the cabinet and went to bed. |

Strangely enough, for the next couple
‘of weeks the set behaved itself, then
commenced its old tricks again. My
friead had neither the time nor the in-
clination to tackle it again just then,

so it limped along for several more
weeks, to the irritation of the rest of
the household.

Eventually it became so bad that my
friend reafised that he could not put
off tackling it much jonger—until he
made another interesting discovery. The
set was operated from one of (wo
power points located side by side. The
other point was used for the sink heater
which was normally plugged in and
switched on all the time.

On ope occasion the set seemed to
be responding to the operation of the
thermostat in the sink heater, so my
friend unplugged the latter. Immedi-
ately the volume jumped from a whis-
per to a roar, but dropped again when
the heater was plugged in.

A MYSTERY

My friend found this both puzzling
and annoying. It was puzzling hecause
there scemed to be no logical explana-
tion of the phenomenon. The sink heater
was checked for electrical defects, but
nothing whatever could be found wrong
with it. Nevertheless, it never failed to
lift the volume whenever the set had
one of its cranky fits.

And it was annoying because, while
there was a method of making the
set play at all, my friend found he
lacked the urge to find out what was
really wrong. Furthermore, the habit
of unplugging the heater led to some
disruption in the household. On more
than one occasion 1t was accidentally
left unplugged for long periods, bring-
ing the wrath of his better half down
on his head.

(Or should | say; what-is-it?)

Thus my friend was glad of some-
one in whom he could confide. As he
summed it up: “Pll have to either fix
the sct or throw the sink heater out aad
instal a hot water system—-and that
seems to be an unduly expensive solu-
tion to the problem!”

Y agreed that it did seem to be going
to extremes, and suggested we have a
look at the offending set. Just the
same, with nothing more than a multi-
meter and a few minor tools, 1 did not
feel especially confident. I could only
hope that the fault would stay in evid-
ence long enough for us to come’ to
grips with it

My friend switched on the set, waited
for it tb warm up, then tuned across
the band. “It scems to be working OK
at the moment,” he commented as each
of the Jlocal stations came in at good
strength, adding, *-— we might have
to wait for it to fail.”

FAILED QUICKLY

We did not have Jong to wait. The
“fridge” cut in a few moments later
and the volume dropped to a whisper.
What was more, no amount of juggling
of switches or physical violence on the
set itself seemed to have the slightest
effect. Even when the fridge cut out
again the volume was not restored. This

- was a most important point which I

noted with interest.

*“This is the only way 1 can make it
work.” said my friend, grasping the sink
heater plug as he spoke and pulling it
out of the power point, The volume
immediately returned fo normal. but
dropped again as hc repfaced the pliz.
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Why the sink heater affected ths radic. When plugged in it provided a shert, diract,
earth but, when unplugged, the aarth lead was as fong as the aerial. The extra signal so
provided helped to offset the losses in the sat.
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from £65
or £10 dep.

Magnetic Sound has Sydney's
largest range of brand new and
good reconditioned tape record-
crs, All machines arc fully
quaranteed. You buy from a low
deposit, on easy terms,

ELCON

Two magnificent models to choose from. Standard
model, has 2-speed, twin track. £124. Radio-
corder has built-in 7 valve radio (records on tapc
direct from radio) and is £155.

f‘.“’o( X3
This mag -
nificent
high - qual-
_ ity tape re- . : :
d h s N WY B 1
inbuilt P.A. system. FECNICORDA
Speeds 33 or 7). Pricc The new model Tecnicarda gives
is £1357/8/4 or terms. superb reproduction—couples very
Sce also the latest Philips tapc simply to home movie units. Full
vecorder, 2 speeds (1 7/8 and 33). £149/2/-. guarantee,.£149/2/- or £29 dep.

WE SELL, SERVICE, HIRE AND BUY GOOD TAPE RECORDERS

MAGNETIC SOUND "’

, 38 George Street, opposite the Strand Arcade. Our Daylight showrooms
are on the Entire First Floor. Phonec BX4440—BX4587.
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1 must confess the whole thing was
rather bewildering. 1 tried the plug in
and out myself a couple of times with
the same result, then tried swilching the
heater off but leaving the plug in the

socket.  This had no cffect, suggesting
that at least the active lead was not
involved,

This gave me an idex and I pulied
the plug out again and party replaced it
at such an angle that only the carth
pin was making contact.  As | did so
the volume dropped, rising again when
I opencd the earth circuit. - Then 1
checked the receiver plug and noted
that - the set was earthed via the third
pin. Both these facts fitted in with the
idea that was forming in my mind.
~“Unless 1 am much mistaken,” 1
said to my friend, “we may be chasing
a falsc lead as far as this sink heater
is concerned. I don't think it rcally has
any bearing on the fault in the set.”
Then J went on to explain why 1
thought this was so.

SEPARATE EFFECTS

As | saw it the two effects—the drop
caused by the fridge or other device
(which.- was not a rcversible effect),
und the gain caused by unplugging the
sink  beater  (which  was reversible)
—-were (uile separate, the fact that one
appeared (o exactly offset the other
being pure chance. R

Once this point was clearly established
it remained to explain why the sink
heater had any effect at all on the set.
The fact that it was a sink heater gave
me the clie 1o that one. Only a water
heater would be likely to provide a more
direct earth than that available in the
liouse wiring system, due to its intimate
connection to the water mains,

A quick check on the house wiring
layout tended to support this idea. The
actual earth point was several rooms
away at the front of the house, meaning
that the earth wire could be picking up
a Jot of RF energy. Also, I did not
overlook the possibility "that the earth
connection might be faulty, but a check
showed it to be perfectly OK.

In addition, the ecarth wire becamc
airhorne at the rear of the . house where
it ran to a comhined workshop and
faundry. Al in all, T considered that
the earthing system could be picking up
quite a lot of signal, apparently enough
to make good the loss due to the fault
in the set.

SHORT EARTH

But when the sink heater was plugged
in, it connected the earthing system to
the water pipe only a few feet away.
Furthermore, the water pipe went direct-
ly to the ground at this point, so that
this action effectively “killed” the extra
RF being picked up on thc earthing
system.

If this theory was correct the act of
unplugging the sink heater would still
mprove  the set’s performance even
when the fault was not in evidence.
However, 1 suspect that this had never
heen tried simply because it had ncver
been necessary.

Of course, all this was largely
speculation, yet I felt that it was a
reasonable assumption. At least we
could avoid being sidetracked by what
might be a “red_herring."

And so we turned our attention to the

set itself. At my suggestion — and
since we apparently had the kitchen to
oursclves — we decided fo tackle the
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o the shop after the holidays.

job right on the spot. ‘This was a pre-
caution against possible altered condi-
tions in the workshop, which might
cloud the issuc.

The set had been playing while we
checked carth wires cte., and was still
in its weakened condition.  Fhis was a
highly desirable state of affairs and 1
expressed the hope that it would stay
that way. If it did we could forget
the “intermittent™ bogy.

We started with a voltage check, but
this revealed nothing likely to cause
the bother. I wasn't rcally surprised;
intcrmittents seldom show up as casily
as that.

Next 1 tackled the various by-pass
capacitors. In cascs like this the most
likely culprits are those in the AVC
circuit and the main HT by-pass (when
one of these latter is fitted at all!). Screen
by-passes can give trouble, of course,

but generally produce instability and
are therefore easier to trace.
CONV, (F AMP,

RESONATING

CAPACITOR
INTERMITTENT
0/C

Failura of the set itself was relatively

simple—when we found it, The resona-

ting capacitor in the Ist IF was in-
termittent O/C.

My friend produced a .5 from a box
of spare parts and we went over the
set, shunting each hy-pass with 1t in
turn.  The result was completely nega-
tive. The only good thing was that
the set was still maintaining its faulty
condition in the face of alt the electrical
shocks it received.

At this stage I would have given a
lot to have a gencrator handy. in order
to establish just which stage was “sick”.
I had checked the. audio section in the
time honored fashion and, as far as |
could e, it was perlorming normally
for a single stage.

This left the JF and converter stages,
including two valves, two F frans-
formers, the aerial and oscillator coils,
and a number of minor compaonents.
Anyone of these could be faulty in a
fashion which would be hard to find
by the traditional “screwdriver and
bash™ technique.

VALVE PROBLEM

There wasn’t a great deal T could do
about the wvalves, If thev had to be
tested [ would have 1o take them back
In the

they
many other

meantime | could enly’ assume
were OK  and check as
angles as possible.

An alignment check scenmied the next
most logical check, even if it was oaly
a rough one. The second IF peaked
OK and was within a whisker of
optimum setting but, at the first IF, I
“struck oil>. One of the slugs just
wouldn’t peak; in fact, it seemed to have
very little effect on the performance at
all, even when varied over the entire
range.

“This could be the enlprit.,” I said to

L/

. my friend., “What do we doi try to fix

it or have you a spare we could try?”
My friend thought he had a spare—

“somewhere”-—and we  retired to  the
workshop and commenced a search of

~the junk box.. When we eventually un-
~etrthed it it wened out to be o “2nd”
type rather than a “ist™, but I reasoned
it would stll be better than the one in
the set.
- However, when we removed the can
to Ot a grid Tead, a sorry sight met our
gaze.  This IF had. obviously olso given
trouble at some time in the past. for it
had all the appearance of having been
taken (o picces and put together again.
My friend recalled then that it was one
he had unsuccessfully tried to repair
somc years previously.

So it looked like trving to fix the IF

after all.  The only question was, why
had it faited?

RESONATING CAPACITOR?

Considering all the symptoms 1 risked

a shrewd guess that the resonating
“capacitor would be “the most likely

culprit; most probably being intermit-
tent open circuit.

So we removed the can with the idens
of _replacing this component.  Then |
realised why the spare unit we had just
discarded had fooked so knocked about.
The whole of the “innards™ were most
cffectively secaled in in a brittle black
bitumous “goo” which looked far from
inviting. = The  rcsonating  capacitors
were not cven visible. Presuntably they
were buricd under the goo in a cup-like
formation which was part of the mould-
ed hasc.

However, there scemed 1o he little to
[ose ~so. having identfified the appro-
priate winding and associated leads we
agacked the goo with the tip of the
soldering iron and the point of a fine
screwdriver.

Eventually we struck something hard
then, after more digging. the capacitor
was revealed. At this stage T switched
the sct on again and prodded the suspect
capacitor with the insulated end of an
alignment tool while it played. The set
spluttered  and  crackled in a  most
gratifying way: there scemed little douit
now that we were on the right track.

AWKWARD JOB

It wasn't casy 1o nn'snldel the con-
denser from hetween the base pins Dbt
we evenlually managed i, And we
weren't very impressed with its appear-
ance when we did.  Just a couple of
strips of mica and metal foil riveted
together in rather crude fashion. There
was no protective moulded casing; just
the barc ecssentials ~immersed in -the
black goo.

It also presented us with a couple of
other minor problems. One was the
value of the device, for it had no mark-
ings on it, and the other was how fo
accommodate a replacerient, for there
certainly wasn't room for a conven-
tional one in the space left by the
faulty one.

I solved the fust problem by laking
a chance on 100 pf-—the usual value—-
and the second by mounting it between
the base pins under the chassis. When
all was re-assembled I switched on and
tackled the slug again. It peaked up
beantifully and the gain of the sef came
good in no uncertain manner. Affer
checking the remainder of the-alignment
I ventured to prophesy that the set
shomld now perform satisfactorily,
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Here’s the capacitor that Is being fitted by leadin
.V. Receiver manufacturers, who have check
carefully and proved for themselves the many
advantages offered by Microcap—

Exclusive metallized paper construction, resulting
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.

Outstanding “‘self-healing’ feature, which enables
Microcap to sustain accidental over-voltage.

Long, stable life in minjature form, reducing -
servicing problems, greatly overcoming the
bugbears of “‘intermittent’” and open or short
circuits,

Available In a wide range of capacitance values
and voltages.

ALL TYPES OF RADIO, and

=
Despite miniature size, note feeze .. ittt 2 )"/
the generous non-hygroscopic '
moulding enclosing the capaci-
tor unit: pigtails are soldered
directly to unit by special
process. €

i

R
[

Manufactured In Australia under licence from
~A. H. Hunt (Capacitors) Ltd., England, by

AUSTRALASIAN ENGINEERING EQUIPMENT CO. PTY, LTD.

476 LATROBE ST., MELBOURNE. FY 2638
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After tuming across the band my
friend agread. and we Kited it hack in
the cabinet. Then. lo satisfy my
ciriosity, 1 tried the cffect of the
hester connection once again. As | had
evpected. it slill varied the volume  in
ihe oty theugh 1o a lesser exient.
imagine this was die Lo the AYC hirsing
wome control now that the set had
normal gain

However, u point [ did notice was that
the improvement wis most marked at the
fow froqaency end of the band. In fact
pow that | ceme (o check it more care-
fully, | realised that the overall pers
formance was poor at (he low frequency
end. Admitedly, it was good crough,
P just didmt have the same order of
performance as it did at the middle and
high freguiency end -

AERIAL COIL?

Perhaps it was traing my hick a bil
far. hut © venmired the opinion that this
could be duie 1o the design of the acrial
Coil. sinee | had_noticed thas it
[nirly old ype.  Madern acrial ¢oils arc
designed so that the primary winding is
<ell rexomant somewhere just below the
hroadeast hand when connected 10 a
typical acrial.  This i infended 1o off-
wet the reduced gain, which naturaily
oceurs at the fower froquencies

In this case the performance seemed
to peak somewhere near the middle

wits it

frequency end

While o longer qerial would prob-
ahly hive helped. 1 suggested to my
Friend that &t might be worth while 1o
wy @ more mwdern acrial coils one that
woull resonate somewhere neur fhe end
of the hand, with « mederate iz werial.
Mo agreed with his siggestion snd
aulded fhut he thought he hid one ticked
away somewhsie and which he would
try at the litst opporimity.

In the meantime we holh considered
we had had enough trouhleshooting for
one afternaon. We made for the lounge,
where the womenfolk were already cn-
Our entrance brought Torth
female comment. “Well”
(pause for cllect)  “—and where have
vou two been loafing the last couple of
hours?”

My friend
1 shook my
his shoulders,

THE LESSON

Seriously though. when T ook hack,
on the incident, | feel the lexson o he
learned concerns the effect ol electrical
appliances on receiver performanee.

Whenever one hears ahout appliances
which affect recciver volume, the nalural
irclination is .to asswme iU is an inter-
mitient in the sel.  While this can ke
so. il is not necessacily the ease.  Cares
fil obscrvation of the pheaomena. or
carchul questioning of the owner, -will
often prevent the serviceman going off
on a faise rrail.

There are wo general canses of (his
One is the true jmermilient—of
case just describd iy as typical
an example as one could wish—and the
other geerally involves imteraction be-
tween the house wiring and the aerial
and earth.

. T need hardly point out how import-
ant it is to differentiate between them.
There, is little point in completely over-

and 1 exchanged glances.
head slowly: he shrugged
What was the tse?

hanting & sc—and charging (he cus-
omer a sohstantial [ee—when (he

Radio, Taleviv'on & Hobk

trouble is not in the set at all. Many
@ customer has exprossed dissaisfaction
With o repuir for s this reason—and
then taken his binincss chewhere,

[n ihe case of @ trie intermitien the
clfect o switching on an appliance is (0
produce o “shoek™ signil - which iy
cither initigte o1 cire fanlt. Nor-
wnally the Tt sach shock 1o o when-
ever emperature and ather conditons
are just right will do the wick :
exaci saurce s nat important.

1 call these efcels “non-reversible”, he-
caine, while swilching an_sppliance on
may canse onc cffect, switching it o
seldom produces the opposite resuli.

Che other ellect is die, in part, 1o
the acrial or canh system, or hoth, pick-

ihe switching o of a light or the plug-
ging in of an appliance ean aller the

ficld  slrength  pattern sufficienity 1o
chunge the volume
el these efiees “rovenihie” by

e switching the light off ugain, o
inpligging the appliance, Wit sy
buve the reverse effect and resiore the
volume

Aud that i generaily (he easiest wiry
1o distinguish _hetween thent. If the
cffect s consistenlly “non-reversible”,
look for ap intermitient in the sct. If
it is “reversihle”, check the acrial and
carth system carelully and consider whit
cun be done 1o muke them independent
ol the mains influance

PARTY HIGH JINKS

Another briei incident T have (o relaie
sk oceurred dliring the holiday perind,
ep New Yeur's Fve to he exuct. Mrs
Servieeman and | were cenioyifig he
hospitadits o w0 newr neighbor, wailing
lar the Old Year to kick its Tast, and my
thonghis were fir remaved from service
warics.

In Fact. my only idean regarding sadio
concerned the form of torture | would

most like Lo inflict_on (he ery-singer
whose mournful wails were heing in-

flicted on
moment.

Then it happened.  The radio )
colple of cruckles, the ery-singer faded
(0 a whisper, and his voice commenced
(o gurgle an thaugh he was drowning
in his own tears, The lady of the house
then ¢came forih with what must rank
as a classic statement,

“ICs (hat television station again, up-
selting the radio. .

'm afraid | did a double’ ake on
that one, and nearly choked on my dry
ginger ale.

“Why hlame the television station?” 1
inguired. (The location must he & good
10" miles. a6 the crow flics. from the
(ransmitter.)

“Oh, it's the television sl right.” she
veplied. “the man _next door has the
same (rouble.” [ shook my head. We
seemed to be gelting nowhere.

“But why the television™ 1
persisted.

“Well” she replied, with the air of
one setiling down for a long cxplanation
of a difficulr suhjcet, “several wecks ago,
when one of the lelevision stations
opened, the man on the wireless asid
that tbe new statien would commence
transmitting in 10 minutes' time. And
in 10 minutes’ time ibe set went dead.

my sensitive cars at that

hlame

So it must be the television.” (I nearly
dded. Q.E.N.N

(Continved on pags 10%)
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METAL
UTILITY
CABINETS

NEW PRICES—NEW SIZES

This line ot cabinet is tor
housing electronic equip-
ment ot all types. It has
removoble tront, or back,

or both. Basic colour is
" grey.
Catalogue Price Plus
No. D, W. H. Sales Tax
Gin o fin 6in w3
sin bin Yin "o
Tin o Rin Iin 59
bin Tin 12 179
Sin 10 1in £1 1 0
6lin I1%n  Rin £T 5 0
NCH3 6lin 13 10 £1 7 9
MCHI1 Rin Ilin 12 50
MCT9 T Yin 0
SLOPING FRONT CABINETS
SE7  Tlin 6in 6lin 14
SF79  Tin 9 6kin 17 9
SE71 7l llin 6lin £1 0 0
SFA Xl in 8in £1 ]
SF(0 10in 18in 10in £1 18 3
Scape cabinel, chissis,
ctc L ES10 0
PEAKER BOXES
sin hole 7in - 7in 4o 16 3
hin hole &in  Rin  4in 19 3
%in bole [0in 10in 6in £1 1 3

ANY CABINET, TO
ANY SIZE

Plus 121% Sales Tax,Plus
freight, .if any.

R. H. OXFORD & SON,

PTY. LTD.
97 MARRIOTT ST.,
REDFERN MX3764
Pleose send cash with orde
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ment and interest in the picture, If
you have any doubts on this scors,
just get hold of a snmipping from. a2
35mm movie and see how large. a
“still” you can make from it.

Even allowing for this, however, he
feels that it is hard to make a case
for the larger screens. That, if people
prefer them, it's without justification:
and only in an effort to obtain some
quality that they can’t get anyway.

WHY OH WHY?

Against all this is the undoubted
fact that people seem to congregate
around large screens rather than smaller
ones. Perhaps they shouldn’t; perhaps
they haven’t been told not to; but they
do,
My own thoughts on the matter
stem not from television at all but
from the currently popular pastime of
viewing 35 mm color iransparencies.

I had seen many of these ‘on littls
screens from one to three fest wide.
Then a large projector came my way
and a screen big enough to take up to

8ft pictures. The difference in “im-
pact” was terrific.
As one enthusiast put it . . . “The

pictures come to life. Streets look as
if you can walk right out into them."

That order of enlargement may not
be necessary to see all the potential

About this time of the year, with holidays in the offing, it seems appropriate to collect
together and dispose of several argumentative oddments, which have accumulated over the
past few months. There is, for example, the contentious matter of 2i-inch versus 17-inch

S has been a “hot” one on a trade

basis for quite some time and
we've had our own private arguments
inblthe office—or at least over the lunch
table. 4

Perhaps it would be more genteel to
refer to them as “animated discus-
sions”,

Our worthy confrere, Philip Watson,
Isn't at all convinced by arguments in
favor of the 21in tube and is quite
happy to he guoted on the point.

EARLY HISTORY!

Phil iz one of these fellows who was
born, apparently, with a camera in
one hand, an exposure meter in the
other and a developing tank gripped
firmly between his (then) toothless gums,
His attitude is that of a typical photo-
grapher.

He maintains that a 17in screen is
large enough to be viewed conveniently
in an ordinary living room; that it is
capable of resolving and presenting all
the detail that can possibly be con-
tained in a 625-line television system,

To present the same picture inform-

television screens.

ation on a large sereen is tantamount
to enlarging excessively a poor nega-
tive—it merely emphasises the grain
and other shortcomings of the said
negative.

By the same reasoning, if an over-
large television image is viewed close
up, it loses value by reason of a too-
obvious line structure, ete.

If the viewing distance is increased,
until these undesirable effects become
less obvious, then the angle subtended
at the eve is much the same as that
of a smaller image viewed close up.

S0 pgoes the argument.

Mr. Watson agrees that line structure
and other imperfections of the picture
are masked to some extent by move-

by ”é’lfi/ le
- Williams

detail in a double 35mm frame but, to
my mind. the impact is undeniable

Why?

My own feeling is simply this—the
larger the picture, the less its content
is dwarfed by its surroundings. A
street scene can never be fully con-
vincing when its dimensions and sur-
roundings and proximity all tell you
that it's no bigger than Grandpa's arm-
chair, standing nearby,

I think, personally, that something
like that operates in the case of tele-
vision. People like the larger pictures
intuitively, because they get that much
closer to real.life; because they are less
dwarfed by surroundings in the room,

People without a photographic back-
ground don’t stop to reason whether they
can see more detail or not. They don’t
argue about bandwidth, resolution or
spot diameter. They react to the general
impact of the picture and like it or dis-
like it accordingly. -

But why stop at 21in? Wouldn't the
argument apply progressively to 24in or
27in or even larger screens? y
- Of course it would. but, sooner or
later, the basic limitations of the image
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must impact themselves upon even the
ledst discriminating viewer. Sooner or
later-the picture must begin to break up
into-rows of crawling lines, particularly
if the viewer’s eyes play tricks with the
interlacing, <
When that happens . . . “he doesn’t
like that picture, and it's too dear any-
way.” °
- But, without those limitations, 1 think
he would. I think he would go on liking
bigger pictures till, if it were possibie,
they filled half a wall. '

CRYSTAL SETS

-On another subject, I have noticed
several letters lately, in the mail, asking
for-an explanation of short-wave recep-
tion on crystal sets.

‘By and large, past experience has been
that crystal sets have not been a pro-
position on short waves,. This has pos-
sibly ‘had something to do with the fre-
quency characteristics of typical detectors
as well as the limited field stréngth of
short-wave transmitters,

Of late, however, [ have seen several
references to readers having heard short-
wave programs through ordinary crystal
sets — mostly “Radio Australia” but
powerful overseas stations in one or two
cases,

Significantly, the sets concerned have
generally been rather primitive devices,
using slide tuning or tapped coils in place
of the regular tuning capacitor.

The Q-factor of such tuning circuits
is quite low and they can readily have
resonance effects superimposed on them
from aerial and earth circuits. Thus,
while a receiver may ostensibly be de-
signed for broadcast band operation, it
may well have an dccidental response on
the higher frequencies.

And this, I feel, is the immediate ex-
planation for the unexpected appearance
of short-wave signals in the earphones.

However, the interesting point is not
so much how the signals have been
heard but the fact that they were heard
at all. Tt indicates the order of signal
strength which some short-wave trans-
mitters are now able to lay down.

And if the stations can be heard more
or less accidentally, what kind of recep-
tion might now be expected from crystal
receivers expressly designed for short-
wave work?

Maybe an interesting new kind of DX
has arrived.

Or am I behind the times? There may
perchance be readers who have been
crystal-short-waving for years.

I'd like to know.

IDEAL FOR SCOTS?

While on the subject of crystal sets,
I have noticed a.couple of references re-
cently in overseas literature, 1o self-
powered transistor sets. While not exactly
a “crystal set”, such receivers have this
in common that they derive all the
power requlred for their operation from
incoming signals.

They do not need batteries or any
connection 1o the power mains,

The first such reference was in “Radio-
Electronics” for April; 1955, in a short
article by W. H. Grace jun. The writer
s4id that he had been usmg a self-
powered. receiver for some’ time ‘With a
good deal of success.

The basic idea is ev:deut from the
accompanying circuit.

The tuning coil, capacitor and-crystal
couple together as for a normal crystal
set, specifications and tuning adjustments
being exactly the same.

Output from the detector diode will
be, as usual, a DC component, varying
in sympathy with the modulation.

In an ordinary crystal set, this is

simply passed through the phones to
earth, the DC component in itself serv-
ing no useful purpose,

In the circuit suggested, the DC com-
ponent is applied through the phones to

A circuit for a simple self-powered

translstor receiver, Tonq lines sug-

gested some months ago in "Radio-
Electronics'.

the collector of a transistor. The emitter
is earthed and an audio signal is fed
through a capacitor to the Base. .
The writer points out that the detector
must be connected the right way round
to supply either a positive or a negative
Collectior voliage. whichever is required
by the transistor, i
He says that, if a-crystal set can pro-
duce an output current, measured across
the phones, of about 100 microamps,

¢

A circult along
these lines might
have interesting
possibilities, The
crystal receiver on
the right produces
power from a strong
local breadcast
station. It powers
the transistor which
amplifies signals
1from weaker sta-
tions tuned by the
set on the lsff.

.

worthwhile amplification will be obtained
from a transistor connected as shown.

If the signals are such as to produce
a 300-microamp current, then consider-
able amplification is sts:b]e with the
[rﬂl'lSlS[Ol'

I must confess that I wasn't greatly
impressed by the idea, when 1 first noticed
it, perhaps because of a natural suspicion
of anything that purporis 1o give you
something for nothing.

But even assuming the idea did work,
it was rather back-to-front in applying
maximum amplification ro the signals
which least needed it. And finally, be-
cause af the lack of decoupling, the

ultimate signal current affecting the
phones would be a rather obscure com-
bination of the direct output from the
detector and the “amplified” output from
the transistor.

The writer suggested that power from
the transistor might actually be derived
from another station a.l;logether making
the] amplification effective for weak sig-
nals.

Frankly, I wasn't much. impressed by
this idea either, because it seemed so
much easier and simpler to buy a couple
of cells — or use the run-down ones
from the family torch.

But perhaps such an attitude is being
a little too practical and prosaic, for-
getling the fact that plenty of people get
quite a kick out of doing things the hard
way.

what p0551ble explanation could there
be, otherwise, for the practice of spend-
ing a fortun¢ in time and money over an
old bomb S0 it can qualify as a “vint-
age” car?

NEW KIND OF DX -

Similarly, if one can gam technical
satisfaction by deyising a self-powered
transistor set, why should they be denied
the pleasure.

There might therefore be looming the
basis for yet another form of DX —
the reception of sitations on any band,
using any number of transistors but
powered only by the energy picked up by
radio circuits.

In & recent editorial on Nikola Tesla,
Wireless World pointed out his per-
haps unfortunate preoccupation with the
“shadow of power transmission” rather
than the “substance of radio communica-
tion", ' ;

It went on to say, however, that the
power requirements of a modern Iran-
sistor, as compared with those of &

ADJUST POLARITY
FOR NEGATIVE OUTFUT

valve, may change drastically our con-
cept of what is or is not a worthwhile
iﬁmcum of power 10 intercept by “wire-
ess

Reference was made to an article by
Dr. H, E. Hollman in Electronic In-
dustries for September, 1956, ' It was
entitled “Free Power Receivers.”

Dr. Hollmann's scheme is apparently
to tune, recufy and filter the signal
from ‘some powerful, nearby broadcast
station. - This would then be- used to
energise Iransistors, to Treceive and
amplify the signals from weaker, more
distant stations,

Where this was not practical, Dr.
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Hollmann claims, apparently, that the
desired station’s own carrier could pro-

vide enough power to give a useful’

degree of amplification—exactly as per
the statement from Radio-Electronics
mentioned earlier. :

Dr. Hollmann’s explanation of the

phenomenon is simply that the scheme
utilises the full carrier power of the
incoming signal, whereas a simple
crystal set utilises only the energy con-
tained in its modulation.
It is not a question at all of getting
something for nothing but rather of
using energy in the signal which is
normally wasted.

WORTHWHILE?

The point at issue, 1 should imagine,
is whether the energy difference is
likely to be apparent or whether it will
not be offset completely by the efficiency
(or inefficiency) of even a transistor
amplifier.

But the idea of filching some carrier
energy from a strong local to amplify
a more distant station is intriguing, and

THE POST-SYNCH-PULSE MYSTERY

> [ear Sir,

Thank you for acknowledging my
letter regarding the post equalising
pulses in the TV synchronising wave-
L form.

4 It took me many hours of enquiry
to find out what is the need for these
s but the explanation is as follows:

For a receiver using a blocking
oscillator for the wvertical timebase,
they are not required at all. Perfect
interlacing will result with only the

Approx. first
trigger point.

Permissible second trigger points.

cancel out the half-line difference
which has already been achieved.

This will result in sequential scan-
ning, nol just pairing.

Bur if the post equalising ptdces
at half-line intervals are included in
the synchronising waveform, the cir-
cuit will trigger on one of these.
Which one it is depends on the
time-constants of the particular re-
ceiver, thus maintaining the half-line
displacement for this field

Trigger points which would
occur i “post” equalising
pulses not used

INTERGRATING OUTPUT VOLTAGE

should, I imagine, spur some of our
small-set fans to activity. [I'd be in
it myself but for the present preoccupa-
}ion with television and its allied prob-
ems.

TIME——

LINE INTERVALS

T YT A — T e —— T —

Charges from “Post” i
I can imagine that there is a nice “pre"%qualis]nu Charges from equalising ;'J?si
legal point here for those readers who pulses. h’:&fsé;"“ pulses. charges.

may prefer regulations to resistors:
who owns the radiated energy that is
present within the boundaries of yopr
property? Can you use it (legally)
for any purpose you desire? Is the
energy from national stations in a dif-
ferent category from that of the com-
mercial broadcasters?

I mention this to imrigue rather than
deter you. I can't imagine anyone
being the slightest bit upset by experi-
ments with “free-power” receivers.

Therefor=, if you want somewhere to
start, | suggest a circuit which is vir-
tually a combination of two ecrystal
sets and the “Matchbox” transistor
amplifier described in our March. 1956,
issue.

The idea would be to make the basic

receiver work with a [4-volt cell. as
originally intended The second re-
ceiver, to provide the power, would

then be tuned to the strongest avail-
able local station  Selectivity wouldn’t

matter—just the strongest signal you
could hear,
"HT" SUPPLY

Check the polarity of the output

current with a meter, then connect it
across the “high tension” filter capaci-
tor in place of the cell.

But why use two aerials?

Not essential, but simply as an initial
precaution against interaction.

But this isn't a constructional article.
It’s simply an idea that might prove
interesting.

On the other hand, it mighin't even
work,

But who knows? One of these days
unattended transmitters may send back
weather and other information anytime
an accompanying “receiver” is powered
by a carrier on a particular frequency.

Now for another violent change in
subject matter,

. After G.T.'s letter in the last issue
re the post-synchronising pulses in a

pre-equalising pulses. But in receivers

using the more popular cathode
coupled multivibrator, they are
essential.

The cathode-coupled multivibrator
can and does synchronise with either
tube conducting, so that on the field
pulse commencing at the half-line
. position the “pre” equalising pulses
will result in correct triggering to
give interlace,
> Aajter the broad pulses finish, if
¢ there are no post- -equalising pulses,
while the integrating circuit is dis
¢ charging, the next convenient line

§ pulses will cause triggering of the

other side of the circuit and will
FY NS \ ;
I'V signal, | waited with bated breath

for the promised explanation.
Well, here it is, set oul in the accom:
panying panel.

_After reading it several times, I'm
still just about as wise as ever. I'm
still not sure whether G.T. is on a

completely wrong track or whether he
has so condensed his explanation that
its meaning has been sadly prejudiced.

G.T.s idea appears to be that the
frame oscillator can receive a double
synchronising pulse; one from the front
the other from the rear of the integrated
waveform, Whether this is a necessity,
a characteristic or a possible accident
is not clear from his letter.

The normal concept is that any lype
of oscillator recgives a pulse from its
synch. source as it approaches the end
of each forward trace. The pulse
initiates the fiyback. leaving the oscil-
lator to complete the fiyback and com-
mence the next forward trace, ‘accord-
ing to its own natural characteristic.

In the case of the frame oscillator,
triggering occurs somewhere along the
front slope of the integrated waveform.
By keeping the front uniform, by means
of pre-equalising pulses. amplifying the

On fields commencing at a full line
they are not really necessary, as the
second trigger has to occur at the
line m.renﬂ%

You will notice that I do not use
the term odd and even fields, which
is another cause for argument. Some
say that the booklet Standards For
Australian  Television Service s
wrong. So which is the add and which
is the even field?

The question of the need for equal-
ising pulses has been in a previous
exam paper for the TV Operator's
Certificate exam.

Yours Faithfully, G.T.

slope in the receiver and taking various
other precautions, triggering is main-

tained ideally at a uniform point on
the slope.
Then, as the position of the slope

(dependmt on the wide dynch. pulses)
is varied in relation to the line pulses,
a half-line relationship is established
which gives the desired interlacing.

POSSIBLE IDEA

Now G.T.'s implication is apparently
that a cathode-coupled multivibrator
derives a synch, pulse from the rear
integrated  slope.  Presumably this
would initiate the forward trace, so
that both flyback and forward trace are
under control,

This being the case, it is just as
important to control the rear slope as
it is the front slope of the integrated
waveform Hence the post-equalising
pulses.

But is it the case?

Is a multivibrator designed to have
such a short recovery time that it
would be open to receive a second
pulse so close to the first?

(Continued on Page 83)
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mu could ullimutely interrupt  the
hemical uction  bui (his  so-culled
l'()l ARISATION of the cell i pre

venied by the manganese dioxide which
hias ulteady been mentioned as suc-
rounding the carbon. The manganese
dioxide oxidises the bydrogen 1o form
waler and manganic oxide.

An accepted explanation of the
eleciro-chemical action is thai the zinc
s depri zine_ions (not atoms)

50 thit the zinc is left with an accumu-
lution of free electrons.  Further, that
hwlrogen jony move 1oward the curbon
vod, so that it cxbibits @ posilive churse
and the zine a negative charge.

YOLTAGE OF 1.5

All dry cells of this description have
an initisl EMIT or 1.5 volts or there-
aboul» between their terminuls, nle»pf.

< of their physicul size. How
large el hace a much longee et
life than snall and. in service.

er currents with-
out running down.

Secause of this, it i always sound
e.onomy to nse the largest feusible dry
cell foc any application, cven though
its nitial “cost is bigher. Smuller,
cheaper cells, handy though Ibey may
be, are usually less economical in 1.
long run,

The larger a cell, the greater is the
Ta

¢ area over  which chemicul
activity can be  evidenl. Therefore,
such a cell iy better whle 1o muintain

its electron pressure—or
called upor
current,

The 2..3 of EMF dne (o output cur-
tent may be tegarded very convenjently
as an .pparent INTERNAL RESIST-
ANCE of the cell itsell. This inlernal
resistance i3 small with large cells,
and increases as the size of the cell is
diminished.

THE SIZE OF CELLS

The Targest dry cell in common usage
measures “Shout Gin in height aod 2
In diumeter, snd has a shel lile of al
least a year—generally much longer.
It is designed for a normal intermilicnl
load of between 200 and 300 milliamps
and i~ frequently wsed in iclephone i
<uits,

EMF—when
to deliver relativelr hbigh

used in the larges, radio

bateries will handle norma! loads op

only 15 milliamps but give a useful

life, on intermittent service. of 500 (o
700 hours.

The smallest cells wm comfortably
deliver only & to 10 m ps and give
only a small [raction ok lhg, service life

A seclional drawing ol a typical dry
eell is shown in figure 1, together with
snother of the schematic symbols desr
to the hearts of radic and electrical
eugineers.

C{RCUIT SYMBOL

As you can see, a single cell is rep-
resented by two par.\lm strokes of un-
equal length, occurring in a salid line
As a rule, the longer stroke siguiti
the positive side of the cell, but it is
oceasionally fonnd the other way round.

To be on the safe side, most cir-
cuit draughtsmen clearly mark (he polar-
ity wiih a plus and 4 minus sign. as
shown,

For many purposes, the EM.F. or
voltuge avuilable from a sinele dry cell
is often inudequate and a higber volt-

Radia, Television & Hsbbies,
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more cells in SFRIFS

SUnLL RS tne w

Thal is 10 sa

they are linked (ogethier with the po.
tive terminal of one cefl going 10 lhe
negitive terminal of the Aext, and so
o

n.
Any number of cells may be con-

Minus

Plus 22.5

ure 4. A dypical radio attery,
delivering an EM.F. of 45 volls and
baving & tapping at 225 volts.

pected in_this way, and the 1wo (e
minals lefl over are the pusitive and
negulive connections 10 the hank  of
cellva-or the buttery, as it i generally
called.

The most familiar illustcation of Lhis

principle is thal afforded by the ordin
ary two or three-cell lorch.

In ordinary fashlight cells. the tip of
the positive carbon rod  protrudes

through the wax and is fitred with a
he negative con-
boltom . of

brass contact cap. I
nection s actually the
znc can.

the

Figure §. By tonnecling cells in parat

lof, the lerminal voltage is unalterad

bul the currenl handiing cascity s
malliplisd.

When the cells ure pushed into the

torch case, they ave aulomatically con
nected in series and the resultont F.MUE,
i equul o he sum of their individual

volrages.  For two cells il is upprosi-
mately 3.0 volts, for three cells ubout
4.5 volts and so on.

The eonnection is illustrated graphic
ally and schemarically in figure

For the sake of convenience,

baltery

ber of cells in 4 single puckage or car-
lon, connecting the cells logerher inler-
nally wnd bringing okl jus (he one
negative and (he one posinve lead. The
actial voltage depends mainly on ihe
nuinber of cells contained.

Card:o\ard Case

Ils, wired in seriss
ard cars

Figure 3. Three
and packed in a single
lon to provide a convenient 4.5 volt

atlery.

lu figare 3, three cells wie shown

connceted in his way, with U appios
priate schematic symbol beneath

The (raditiona] ridio B-butlery, as

indicaled in fignre 4. conliins a (wial of
30 cells, delivering an EALF. of 43
volts_between fhe negalive und positive
(erminals. Bulleries  delivering a
higher vollages are quile common novi-
days. many being filed with socket
connections instead ol clips, as shown.

Ihe method of represeniing  suck
batleries schematically is worth noting
There is an obious objection o draw.

ing 30 or more individual cells. 5o that
cireuit draughismen normally show @
couple of cells ai each end. with u
Jashed tine between (hem and u fgure

the vollage of the haltery.

For certain applications. voltages may
be required intermediate belween  the
negative and the full positive EMLF.
Standard procedure. in (his case, is o
provide the batlery with onc or nioce
intermediate 1erminals. connected to the
appropriate poin( in the series nelwork
of cells.

HIGH TENSION BATTERIES
In the radio B-battery. as illustrated. a
tead s bronghl oul from u point hulf-
way along (he series network ol celly,
2 a voltuge 22.5 volls posilive with

vespect o the negalive termimal.
Some  special-purpose radio batleries
have intermediate tappings bronght out

ey Manganese
“*4/ Dioxide Cake

L} chemicals
slacked one up on
the other in sand. R R @ _—Electrolyte
wich fashion. Inter.  One SNy ~ Separator
connecting wires are  Cell o Zin
eliminaled and con- >
siderabls space -Carbon Faced
s
*
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MORGAMITE TYPE A"
MINHTURE CONTROLS

MORGANITE [YPE a Miniature cons ough to_give you
e e, Rousrness and ot operattas with LONG Lied
Moganiia make ‘he smallest polenlomeler in Abstvalla (Tvpe 81)
bt erommend Type A o

Over haté af all Rodio and TV scts made in the United Kquam
ise MORGANITE TYPE 4 now he cholce of discriminaling con-
structors in Australio and New Zeala

Bualabic in neaswitch swlch and usl corcuati and a prest
s it e withen] apainas

252 FEATURES—
LIDING CONTACT ol speci
metal paintalns Iow noise zo
thes,

ocuRLE
sorract o

& jerrls.
MACE (N ; f:’d:ﬁ”ﬂ ol e S o T2 el
Avsreatid g " S i v T oy e Adbeie:

BN crerations cqualling 2 etk

MORGANITE

Potentiometer

orite gives jou in

The Morgan Crucible Go. (Aust.) Ply. Lid,

Head Offico: 65-67 BOURKE ROAD, ALEXANDRIA, NSW. MUVITY
272 CITY ROAD, SOUTH MELBOURNE, VICTORIA, MX4106.

PYROX Magictape

FIRST CHOICE
FOR RELIABILITY!

Suppliers  of  recording
equipment say that Pyrox
Magictape is automatically
first choice when a recorder
is needed for reliable oper-
ation where no sarvice
facilities  are  available,
Pyrox will give you, too,
absolute lowest mainten-
ance and long, long hours
of trouble-fres high fidelity Available music and radio
recording. Stores ereryivhere

14.36 Queensberry St., Melbourne ..... FJ9121
PYROX LTD.  65.71 Edward St., Pyrmont, N.S.W. . MW4417

Controls are simple—
owe  spred for hoth
speeeh and morsie, Tt
forseaed andd rewind, 2
howrs high Rdelity on
each spasl  of  rape.
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cach second or third cell

11 is well 1o noie in passing thal two of
more cells may alierutively be vonuect
ed i PARALL the posilive und nega-
live wrminals being joincd logether as
shown in figure 3.

With this arrangement, the F M E. be-
tween lerminals remains ar 1.5 volls
(approx.) hut the loud current is shared
bazlween the total number of cclls.

Because euch cell is then culled (0 de-
only one half. one third, one quar-
ter ete. of the totul load. the bunk of
cell can humdle 4 proportionately b
current than any one of the eells singly

2 milar et capacity, it pow
bl langer shelf lfe, coull be oblained
from a single very liupe o
purillel arrangement is some
for convenience or expedience.

II\LA‘

LAYER BUILT TYPE

Lhe fuc dudommm in dry batteries
is the LAYITR E LT

pe. whicl is put

rin the \mm m andwin, Frat

sheet of sine. then a laver of

ammonium chloride mixture: then mun-

gunese dinxide and finully the carbon
unp

g on the carbon is another luyer
o' mu.ngm 1o the next eell in the
pile.

An ingenions system of assembly pre-
vens eakaze of clectrofyie fvom one cell
to_the

contuct belween  cells
intercannesting wires  and
there is none of 1he waste space occasion-

ed by e fonner practce of sswembling
round  ceils in eubir curdbourd
separulors, (hunu.d however, the

cells ure identicul

In vells of ihe e Clanche type. the
eleciro chemical uchion necessatily ceases
when the chemivais have heen nsed up

and 1he cell is ahen of wo Turther use.

These so-called PIU\MR\ ( LEDS are
meu\mlm Trom ONDARY
CELLS Iy the fuct that llL h v can be
qux m deliver curient uhuh by a pro-
3 lled RECITARGIN

The most common mm "Or scondary
cell or battery s he lead-acid aceumul-
ator wed i mowor vehicles und as “A”
butteries i old-style batery rudio sets

LEAD-ACID ACCUMULATOR

Tn the Teadacid uceumndtor, w0
sis of lead plates aze iminersed i dilute
sulplitric acid aud meulul ’0 A oexe
tereal EALE In sech away st a onr-
renl of wp o several ..mpuu flows
threngh the acid via ihe plures.

The flow of current cases
ated Wttt b deimpossd. eleasite
atoms of hudrogen and o oxyzen al e
respective plaes.  The hydtogen mostly
escapes, Bl the oxvgen Tiberated al the
positive plate combiqes with the plate o
form the dark brovn peroxide of lea

When Lhe churging lus proceeded for
an adequate lenglh ol lime. the hat-
tery may he rensoved from the chiarg-
cireuit
I w conductor s then connectzd

¢ weidul

be-

mween the (wo plales, & current s
found to flow, w il does 50, a
chemical chiige hecames evident in
bath plates. ihe povitive plate, coated
wilh lead peroxide begins to the &
coating of greyish fead sulphate, and
mic e same thing happens to the

lead negative .

The “sulphate” molecule comes from
the seid, which s thercfore prosre--
ively weikened as the distharge con-
Linues.

Redio, Talavi

Figure 7. In the secondary battery, or
aceumulator, each cell contains a group
of inferconnected plales, arranged in

grid fashion

Wlhen uex( the vell is charged. the
cud sulphate on the negative plale is
rediced Lo pure spongy lead. wnd the
conting on the positive plale Teverty 10
the dark coloured lead  peroxide. At
the same time. the strength of the
acid is huilt up again, su that the cell
is resdy onee more for o period of
discharge

This charge and discharge cycle can
he repeated hundreds of times until,
alter « period of perhaps severul yeurs,
e electrondes egin fo disinie-
erate

active

Figure 9. A typical 6.0 volt accumu-
Tator. as wied lor aulomobilos or large
radio receivers.

Ihe chemisiry and construction of &
lead-acill sccumulator is vather mote
complicated thua - the |mwung simpli-
lied slatemenls may i To ensure
that the plates ure Wned o el
cienily, they are uually ribbed o pre-

cutest possivle surfuce urca
iralyte

manufucture, a
verse charging procedure may e used
to tramloim e swrfuce of the negs-
tive plate inlo a spo iead mass,  Al-

special  ve-

ernativly. the Crevices in the plate miy
puste.

e filled with red leud which iy

APUNEY MlAsS OT PUure et
To. ineresse e current handling
cupucity of cuch cell, it is nsual 1o

use u numher of interconnected negu-
tive and positive plates in u geid for-
maion. (See figure 7.)

To allow them 1o be packed close
log:lhel, yet without danger of shorr-
ing. they are osually separated hy thin
layers of wood or other selected insu-
luting material.

ACID STRENGTH

he whole 1ot hus 10 be snspended
cleur of the hottom of U case, so (hal
metallic particles which may become de
tuched from the plutes will ot col-
feet on the bottom nd oliiswiely cause
a shoetcireait and o disclarge path
within (he sccumulator jusell.

The FAMLE. of o bead-acid serandary
cett is nornally reckoned up 2.0 volis,
intespective of its size. The uctual cur

rent handling  capacity s governed
Jurgely hy ihe number, the wize, the
spacing and ihe nature of ihe plates

Tor voltages greater it i
ustal o mount several ;.xH\ side by
side. in the one large snbdivided con
tainer. The cells are wealed across the
top 1o prevent spilling of the ucid and
then ¢onnected  permanentl
arrongement, as lremly dese

sccumulators deliv-
ering 2, 4. or_ G are usial. and
] ol Tar aniamabils
These voliupes reguire the uie of 1, 2,
3. or 6 celly respectively

Recanse the strengih of
affected hy the chemicul condition of
the plites. it may he taken as @ oo
guide as fo whether the celi is inlly
charged or orherwise

tn new cells for car or radio wse,
it is waally arranged that the SPECI
FIC GRAVITY of the acid be ahout
25 when fuily cbarezd (ufren guoted
as 1280 118 when hall-charaed and
1.11 when discharged,

MINIMUM VOLTAGE

Where cells are intended for
dusiril oc home lighing phirposc,
of somewhat lower specilic v i
often specifizd in the inlerests of long
service life.

the acid is

in-
!

To meusure the specific gravily
device known us w 1Y DROMETE]
used. Fhis is vather like an oversize
syringe with & smuil glass float in the
harrel.

The acid is drawn up into the burre!
and specific gravily i indicated by the
depth 1o which the foat submerees in

the acid, I'he upper section of the
foat iv vsnally cabibrated  directly  in
terms of specific gravily, with “Full
and “Dischareed” 7ones indicated for

general guidance.

The EMF of a fully chrged cel is
olten as high as 2.2 volis to begin with
but rpidly drops on load To -almost

‘Continved on Page 83)

n & Hobbies, February, 1957

Figure 8. A typical hydremetor, which is used lo indicate
the condition of sccumulatar cells,
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SPECIFICATION

COERCIVE FORCE: 300 Oessteds
REMANENCE: 2200 Gausses
DISTORTION: 1.% Max.
SENSITIVITY: 75 DBM

MAGNETIC PRINTING: At least 60 DB bhelow test

sienal after close contact

SIGNAL TO NOISE RATIO: 65 DB

ERASURE: -60 DB
PLASTIC FLONGATION: 01%
BASE MATLERTAL: Non hygroscopie Prestretched P.V.C,

SOLE AUSTRALIAN DISTRIBUTORS

JACOBY., MITCHELL & COMPANY PTY. LTD.

477 KENT STREET. SYDNEY.
PHONES., MA8411 (7 lines)
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COSSOR

Presents

the

MODEL 1058
SINGLE BEAM
OSCILLOGRAPH
Designed specifically

for TELEVISION and
pulse fechniques

This Model is fitted with a 4in diameter applied or via the Y amplifier and a special
P.D.AL tube und provides display of 6 e facility is provided so that time base trigger

amplitude from zero frequency to 6 Mc/s It can be achieved fromt either frame or line
has a direct-coupled Y amplifier with a sensi- - o,
) [ \]/ - ‘1 I il svnelironization pulzes in a 1 velt DAP.
tivity of 0.25 V/em and accurate calibrating . - .. . .,
- ) . e {positive) television signal. The X amplifier
facilities and o svmnetrical X amplifier. The ) ) i o
. - . . , provides a sweep expansion of up to five times,
time base is [recooimning or tidegered and has

a wide range of seanting veloeity, Synehron- Iime  calibration is provided and measuvé-
ization or trigger i3 by posilive or unegative- ments are made divectly upon a ecalibrated
roing pulaes Tawitchaselected) either externally scale,

PRICE £229/0/0 F.O.B. F.O.R. SYDNEY

HIRE-PURCHASE

This instrument and othcr- 1 our wide range ave available on easy hire-purchase terms,

SOLE AUSTRALIAN DISTRIBUTORS

JACOBY, MITCHELL & COMPANY PTY LTD.

SALES  AND SHOIWWROOMS
477 KENT STREET SYDNEY. PHONE MA8411 (7 lines) '
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ELECTRONIC

AR Transformers

EQUIPMENT | -
FEATURING:— POWER! .. HI-FI OUTPUT! . . ULTRA-LINEAR! . . MATCHED KiTs!

PRIMARY VOLTS | SEC'N'D'RY = VOLTS FILAMENTS,

TYPE NO. D.C MA

1763 100 200—230—240 EOO—CT—-SU&
1764 = & o : 325—CT—a95
1765 2 2 tf 385—CT—uB5 All in this Section
1766 125 i S 285—CT—285
1767 z g 300—CT—300 Sv—24; 2 x 6.3v—2A.
1768 i B ey 325—CT—325
1769 2 Uil R 450—CT—350
1770 Vs 2 ¥ y 385—C'T—385
1771 150 200—250—240 285—CT—285" V—3A; Eav—2A; 6.3v—CT—2A
1772 £ i b . i 326—CT—u35 I ditto
1773 i b 2 2t 350—CT—350 Sv—3A; 6.3v—3A: 6.3v—CT—3A
1774 2 S ¥ " 350—CT—350 5v—3A; 6.3Iv—CT~—3A; 2.5v—5A
1775 5 ) i o 385—CT—a85 Sv—3A; 6.3v—3A; 63v—CT—3A.
1776 175 200—230—249 285—-C'T—285
1777 o o b i 325—CT—325
1778 A2 i {12 o 250—CT—350 All In this Section
1779 i B Aty 385—CT—385
1780 200 oy e 350—CT—350 Sy—3A: 6.3v—3A; 6.3v—CT—3A
1781 200 RN 400—CT—400
1782 200 Y e 5 450—CT—450
1400 250 200—220—230—240 565, 500 425 A side| 2 x 63v—3A; 2 x 2.5v—3A; 5v—
1371 200 e i e it 1000, 850, 750, 600, 3A
500 A side i —
g‘si'mr 9?:3535: é’n “'%“15' TYPE 816-15: 12 walts. FOR MULLARD HI-FIDELITY
Tim.: ohms P.P. Prim.: 8500 ohms P.P. HE 1gh ;
Sec.: 3.7 or 15 ohms Sanii 37 (or 15 ohiie. “E-?EIgSMAMPHFIER -+=—Idb 30-15,000
Besp.: 10-60,000 %ps- Resp.: 10-50.000 cps. DYiral 'I}ﬂﬂ_hl" LW%WS- Cps
Valves: EL37. KT&6. Valves: 6BWS. 6Ve. szc-".’ibr Olmsl VI
o o X v =al, ! % - 15 S,
1'9 To Scre_en Taps. : 19% Screen Taps. Tyne 2505.8 for 2 or's B T .
TYPE 931-8: 20 watts ohms See, P.P,
gR!M}é i S%,i;ls' Type 2505-15 for 8.7 or Sec.: 15, 125 8, 313
o 0 X
Re;;p.: A% 93115 TYPE 816-8: 12 watts, 15 _ohms Sec, and 2 ohms.
Valves: As Prim.: As 916-15, SPECIAL HI-FIDELITY TYPE 920 — 15 watts,
931-15. % Sec.: 2 or 8 ohms. +-§db 20-40.000 Prim.: 5000, 3600 ohms
19% Screen Taps féev]m.: A‘s\ n;r D1b6-15, CP‘ 4 Secpj:';ﬂu e
. 1%, & ‘alves: As for 916-15 2 e 254, 25
gfil;:E ggém%&hliga;\ f;:‘lg 19% Screen Taps e gﬁ[‘.l"lgv'r TYPE and 100 ohms,
Sec.: 8.7 or 15 ohms Bty 1000 o s TYPE 897 —I3 watls
Resp,: 10—60,000 eps, Pt LU Prim.: 10,000, 8000
Valves: 807, K166, «tc PYPE 949: 12 watts. (for “Rola” 120%) ohms P.P. »
19% Screen Taps. Prim.: 8000 ohms P.P i See.: 500. 250, 166. 123
% ” 15 TYPE 871 — 12 watts. and 100 ohms.
TYPE 921-8: 20 watts Sec,: 2, 8 125 and 15 Prim.: 10,000 ohms P b e DA AT e
Prim: As for 921-13 ohms. Sé0r Sbaiy hm' P TYPE 896 — 15 walts
Sec.: 2 or B ohms Resp.: 10-50.000 cps. . L2 ovhms. Prim.: 10,000. 8000
Resp.: As 921-15, Valves: 6V6, GBWE. TYPE 812 — 12 walls, ohms P.P. y
Valves: As for 921-15, KT61, ELS4, etc. Prim.: 10,000 ohms P.P Sec.: 15 125, B, 1.3
19¢: Screen Taps. 19% Screen Taps, Sec.: 3.7 or 15 ohms and 2 ohms.
\ TV KIT MATCHED KIT  (For Mullard 20W EL34 Amp.
(Designed for use in T.¥Y Cireuit. Pub- E1 1783 P: 200-230-240v., 50cps.
lished by Philips Flect. Ind. P/L.) S: 410-CT-410v., 180 maA
BT. 1790 P:. 200, 230, 240V: S: 230-CT- F: 0y-3a; 6.3v.-CT-4A: B.3v-CT-254 (Electro-
230 850 mA: F- 2 x 8aV at static Screen) 3
. BA. % 1092 10 Hys-180 ma Choke; D.C. Res, 200 ohms
Q.T. 2507 To Philips Specification. O.T. 821" See above Tested and approved for lse in this
% 1000: 8 Hys-300 mA Choke, D.C. . Amp. Dby Technical Service Dept. of Mullard
Res. 60 ohms. {Aust) Pty Ltd

A REFERENCE FOLDER FREE!
A condensed, \llustrated Folder glving Electrical Specifications, Physical Dimen-
sions and Prices of the full range of the A, and R. Standard Transformers is
available NOW from all A. and R. Distributors. These handy Folders are In
lfmited supply so order vour capy without delay! 1

A. & R. ELECTRONIC E%UIPMENT CO. PTY. LTD.

378 8T KILDA RO MELBOURNE. VIC.

DISTRIBUTORS:

Victoria: Homecrafts P/L., J4' H Magrath and Co P/L. Radio Parts P/L.,

Warburton Franki. Motor Spares Ltd. Sth. Aust.: Gerard and Goodman Ltd.,
ld.; A E Harrold, 123 Charlotte St. Erisbane:

‘196 Rundle St., Adelaide
Messrs Chandlers P/L. Cnr Albert and Charlotte Sts., Brisbane. . Aust.:

A J. Wyle P/L,. 1068¢ Hay St, Pertn Tas.: Homecrafts P/L., 220 Elizabeth St
Hobart ~N.S.W.: United Radio Distribufors P/L. 175 Phillip St  Svdnew
Homecrafts P/L. 100 Clarence St  Sydney

Radio, [elsvision & Hobbles, February, 1957
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A READER BUILT IT!

Gadgets and ‘circuits which we have not actually
tried out, but published for the general interest
" of beginners and experimenters.

WIDE-RANGE TRF TUNER USES BAND-PASS COILS

\%

BANDPASS AERIAL
FILTER

4pt approx.

+  aZ

-_—
aprox_|

O0SK7-GT

6SK7-G1

yOHO-GT ete.
4700

READER BUILT IT — FEBRUARY, 1957

A reader from Beverly Hills, NSW, has written to tell us of a TRF
tuner which he has built up, as a development from the R, T & H

Wide-Range superhet tuner.

FTYHE reader in question is Mr. W.
Penburthy, of 3 Lyla St., Beverly
Hills, NSw.

Mr. Penburthy says that he particu-
larly wanted a TRF tuner, not. because
he doubted claims made for the superhet
but because he wanted a push-button
tuning system. .

Without going to a great deal of
trouble with ' temperature-compensated
tuning circuits, &c., a superhet might
have been unsatisfactory by reason of
oscillator drift. A TRF tuner seemed
to offer the easy way out, since drift
problems would’ probably be less evi-
" dent,

Past experience had indicated, how-
ever, that a TRF tuner using even a
three-gang capacitor could not be re-
lied upon in his district to separate
cleanly the local B-class stations.

POOR CIRCUIT "Q"

He felt that this was due mainly
to the poor “Q” of the third tuned
circuit, because of loading of the diode
detector. As far as selectivity was
concerned, it was making only a very
small contribution. to thezend result.

Thinking over the problem, Mr. Pen-

burthy reasoned that it should be pos-:

sible to use the bandpass coils and
tuning system specified for the RT and
H superhet tuner and employ resistance-
coupling between the second RF stage
and the diode.

In this way, all three tuned circuits
could operate efficiently and there was

deio; ' T;lévi;ion & Hobgies:_ FaErﬁaN.

Details of the circuit are shown above.

the added possibility of
selectivity curve with a
steep sides.
coupling.

A tuner built along these lines has
proved very successful. It will sepa-
rate all local stations cleanly -and has
enough sensitivity to bring them all in
at ample strength to drive a standard
amplifier.

Interstate recéption. is not required.

As is only to be expecied, 10 Kc
whistles are something of a problem
but it is proposed to add a catliode-
follower stage and a whistle filter, ex-
actly as in the RT and H Wide-Range
- Tuner.

achieving a
flat top and
This due to the bandpuss

The original tuner does not use a
3-gang and trimniers as implied by the
circuit, although most people would
want to build it this way.

Instead, it employs a push-button
switch system and collection of fixed
capacitors and trimmers . to  resonate
each coil go each of the local stations.

Mr. Penburthy says that this might
be a rather expensive idea if all the
necessary capacitors had to be bought
pver the counter. However. most .of
them have been collected over a peviod
of time and he is just as happy 10 see¢
them in the tuner as galhering dust m
a box somewhere.

Although not specifically stated, the

alignment procedure would presumably
Afollow that

suggested for the tuning
circuits in the bandpass superhet.

WRITE FOR THIS FREE BOOKLET

SOME months ago a small paragruph
appeared in the Trade section of
our magazine concerning a small book-
let “The ABC of Hi-G”, which was
obtainable free of charge by writing
direct to Amplion (Australasia) Pty.
Ltd.. 88 Parramatta Road, Camper-
down. .
Mr. Maxwell Cutts, General Sales
“Maunager of Amplion reports that as
a result of this paragraph nearly- 100

copies of the boeklet have already been

sent out — a response which he con-
siders quite remarkable as the booklet
has not been mentioned elsewhere. Re-
quests came from every Australian State
and New Guinea.

Any of our readers who would like
1957

one of these booklets can still do so by
writing to Amplion.

Amplion, of course, distributes 1he
well-known ‘Acos pickups in Australiz.
as well as a comprehensive array ol
crystal microphones.

CORRECTIONS

Two corrections 1o text in
January issue should be noted.

On page &I, line 3 column |: "The
gang" should read "The dial".

On page 67, the screen was in-
advertently omitted from the second
or pentode section of the 6BMS.
The screen is connected directly to
the high tension.

the
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A top view of the pre- -
totype tuner. Aerial in-

put lugs are seen at the

rear, with the RF valve

alongside and ' the fre-

quency changer near the

front,

The bracket soldered to
the sde of the chassis is
for mounting purposes. Lead-

through supply capacitors are for
B-plus, AGC and heater, together

with an earth lug, The cover goes over
the inverted output coupling ceil. Note the

autput plats lsad abeve the chassis,

constructed has been the subject of con-
siderable debate and plenty of folk have
been most pessimistie,.

Readers might possibly iput together
single-channel tuners - but the multi-
channel variety—never.

We didn't argue at the time, because
we frankly  didn’t know ourselves. We
only knew that we would have 1o “give
it a go”. ]

When the first local .station came on
the air, part way through last yéar, we
listened to its programme forthwith by
revamping the tuner from oup old 144
Mc superhet. (February, 1951.) .

Though never intended
for, 200 Mec¢ TV, this com-
bination - of -a 6AGS and
12AT7 produced a strong
signal readily enough to
indicate 'that a single-chan-
nel tuner at least would be
no greal-problem,

When  the remaining
stations came on the air,
the frustration of using a
single-channel tuner was
obvious and we turned our
attention to means of cov-
ering at least the three oc-
cupied channels.

We didn’'t have much to

BUILOING A TELEVISION TUNER

This article deals with a subject which has not thus far been covered. in our, discussion of
home-built television receivers — the construction of a multi-channel TV tuner.” Enough in-
formation is given to duplicate our prototype or you can use the ideas to develop a funer

IT will be recalled that a good deal of

basic information was given in the
December issue relating to the construc-
tion of a Sin disposals-type television re-
ceiver, Then, last month, we described
an RF EHT supply and this present
tuner more or'less completes the picture.

. Experienced readers should be able to
go ahead and produce a receiver to this
general pattern. Those needing more
detailed instructions will perforce have
to wait a little longer, until we can com-
plete the development of a prototype
which is sufficiently photogenic to pre-
sent as a regular ‘“build-it-yourself"
project.

A SUB-ASSEMBLY

To develop an effective tuner was an
essential part of the whole job—unless
we were to commence all’ future articles
with the words “first buy a runer”,

to:your preferred own design.

As we have explained in other articles,
television tuners are normally construct-
ed cs separate sub-assemblies, which are
bolied to tHe main chassis and connected
to the appropriate input, -output and
power leads. £

This  method ensures more precise
constriction, gives better 'shielding and

helps to secure a very necessary degree

of mechanical and electrical stability,
Whether such tuners could be home

' o W, % -'
- Williams

go on, because most of the “pioneer™
home builders were either using siagle-
channel tuners still, or had purchased
commercial multi-channel units,

INCLUDING CHANNEL 2

To cover Channels 9 and 7 did not
appear to be an insuperable problem,
because they were close enough together
to be tuneable with a midget variable
capacitor. But to include Channel 2 at
60 Mc odd was quite another matter.

- Our first attempt was a kind of “two-
in-one” tuner, involving a couple  of
triode-pentode mixers and & twin friode
to provide two separate RF amplifier

stages.

The idea was to use one grounded-
grid triode and one miXer o cover
Channel 2, the other valve sections to
cover Channels 7 and 9. 'The osecil-
lators were to be tuned by -a single

= Page Fifty-six
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CIRCUIT PROVIDES FOR

6CB6 or 6AGS

e 2

o1

SWITCH POS.
CHANNEL Nos.

knob controlling a_butterfly or split-
stator capacitor, with a wiper switch
to divert DC to one pair of tubes or
the other.

Aerial inpur terminals and IF out-
put were to be commoned, to avoid any
further switching problems.

EASY WAS HARD

The idea seemed very attractive at
first approach and we built up a pro-
totype (uner to try it out. As ‘often
happens, however, the ‘“easy” way
turned out to be the hard way, and.
- after struggling with instability and lack
of gain for a week or so, we tossed
the whole thing over and prepared to
start again  ualong more conventional
lines.

Sipce the turret idea seemed to be
out of the question for mechanical
reasons, we turned attention 1o the use

of a switch and the techniques em-
ployed in commercial incremental
tuners,

The amount of design in detail in
many- of these tuners is rather appal-
ling at first glance, while the switch
sections are ‘“de-luxe” versions-of the
familiar wave-change variety. Could
standard switches be used and the whole
thing simplified to suit home construc-
tion? That was the problem we had
to solve.

.Since there was no other ohvious
way to find out, we set to work again,
building the new tuner around stan-
dard switch wafers, a triode-pentode
mixer and a straight pentode RF stage.

We preferred the pentode initially,

AGC

~ tendency to. cross-modulation,

HTR.

CHOKE =

6.3V 200V 25mA

because they are easy 10 get going,
many readers have them on hand and
signal-to-noise ratio is not likely 1o be
a problem in many suburban areas,
The much-favored but irickier cascode
could come later, after any “bugs"
were removed from the switching
arrangements,

As it transpired, the tuner proved
to be remarkably easy to get going.
Within a few minutes of switching on,
Channel 9 was coming through at ex-

cellent  sirength, followed later by
Chaunel 7 and Channel 2,
Once tuned, the signals were rock

steady and the switch could be clicked

back and forth without the slightest
suggestion of tuning drift.  Contrary
to the earlier experience. the circuit

was entirely free Irom instability.

IT LOOKS GOOD

These were the preliminary obser-
vations and, as vet, we have not had
the opportunity of backing them up
with detailed tests on such things as
signal-noise ratio, AGC characteristic,
and so

all of which 'have caused their
share of headaches in commercial re-
ceivers. "

_ In fact, because of the pressure of
other work and the intervention of holi-
days, it may be some time before we
can complete these tests and make any
refinements which may prove to be
desirable. For the same reason, modi-
fications (o take & cascode RF stage
may be delayed.

In the meantime, we reckoned the

FINE
TUNING

EARTH

5-CHANNEL TV TUNER (pentooe)

DRAWN: M. W H.

Here is the complete circuit diagram of the prototype tuner. [t provides for five channels but could be restricted to three or expanded,
with some extra work, to include more, No trimmers are used, all alignment being carried out_by expanding or compressing the coils,
The RF pentode is easy to get into operation but could be replaced for difficult areas by a cascode amplifier stage.

tuner sufficiently prommng to warrant
this pr:hmm.try description, or “pro-
gress report”—call it what you like.

Coupled to the RT and H fan aerial
in an ordinary suburban location, it
has already demonstrated its ability to
bring in copious quantities of signal on
the three active channels.

It uses relatively few parts and, al-
lowing for some which may already be
(i;n'ldhand‘ should cost very little to
und, 3

THE CIRCUIT

On_the other hand, it you live in a
difficult urea, or have strong feelings
about using a cascode in the first stage,
then some of the ideas may be useful
as a basis for further development.

There seems to be no basic reason why
a tuner patterned on the one described
here should not haye as good an RF per-
formance @s an expensive commercial
unit.

However, let's look at the circuit in
its present form commenting, as we go,
on_various components, g

The aerial input circuit provides for
a balanced feedline, connection being
made 10 a 3-tag qtrip on top of the

" chassis,

To avoid the difficulties which bal-
anced input would inwroduce with sub-
sequent switching and trap circuits, the
incoming signal is passed immediately
thrnugh a small balance-to-unbalance
input transformer. One side of the
‘secondary’ is earthed directly, the other
side passing to switch section S1,

Shmﬂd it- prove necessary; IF or otHer

Radio, Tslevision & chEias,

February, (957
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¢ The WARBURTON FRANKI Page

°® Check it each month for all your Radio and Te[evision needs

LY g

* s e “RAINBOW”

sy CHANNEL MASTER

—the most important TV aerial
development since the introduction
of the basic Yagi!

CHANNEL MASTER
TV AERIALS

tell you the why's and
wherefore's of TV

Send
for

this

booklet

o 81
e
R4 OF

e ANNED MASTEB

(ORI

aNp ALY

oo 1y s !
om v

BNATS

RN
aDs VA7
o ~

TV has come to Australia. To the great majority
of the thousands who will buy sets; this wonder-
ful new entertainment is almost a mystery in its
workings. {t is in order to help YOU that this
booklet is presented.

s - C_uf coupon and send wich 4d stamp 1y me—m—-—n

IWARBURTON FRANKI (Melb.) LTD., 380 Bourke S5#,, Melb.
Plaase send me your TV bookie? by return post.

§ NAME

§ ADDRESS

| .

¥ e e oo e e e e

Z

1. New spacing formula: Chan. o

nel Master research has now esfab- .

lished new, mors efficient relation- Price

ships between the Yagyi's- parasitic

elements  (direciors and £2’

jors)-—far greater efficiency than

a screen, The radical new -spacing ‘

arrangsment  between these ela-

ments has, for the first time, ex-

tended the efficiency and high gain of the basic narrow band Yaal
over the full width of sn entire VHF band.

reflec-

2. New 'iriple power” High Band directorr and reflectors:
Thres-segment directors and reflectors, with sach segment insulated
from its adjacent segment, provide the combined power of three
High Band Yagis, operating side by side, in perfect phase. This

_is the first tims an en'ire aerial has been made to operate on

the same high gain priscivls as the labulous Tri-Pols,

L]
3. New “infermix'' design: Combines—into one single aerial—
two separate, indspendsnt sels of divectors and reflectors, on®

for High Band, one for Low Band. Each parasitic system operates
only on its own baad. Mo compromise design. No interactioa.
No signal loss

OUTSTANDING HI-FI AMPLIFIERS

ARMSTRONG AMPLIFIER Type A10 Output 10 to 12

watls. Distortion less than 1%, at 8 watts. Frequency response 10-
{00,000 cps within | D.B. from 15—30,000 cps. Hum lavel better

than 80 DB down. Input required 250 millivelts for
10 watt output. 79 GI‘IS.

!
LEA!( AMPLIFIER Type L/IO Max. oulput {0 watts,
Frequency response plus-minus | DB 20 to 20,000 cps. Disfortion
4% at 7.5 walts oulput. Hum leve!-80 DB referred to 10 walts, Input

suitable for Crystal, Moving iron and Moving 73 G
ns.

Trade Supplied

o
Open Saturday
~ Mornings
- e

WARBURTON FRANKI

(MELB.) LTD. .
380 BOURKE STREET, MELBOURNE . . . PHONE MU 6355

Coil eickup.
A FERRIS CAR RADIO AERIAL FOR
EVERY CAR, EVERY POSITION=see the

complete range now -— prices from £2/12/6.

@ PLEASE INCLUDE POSTAGE OR FREIGHT WITH ALL ORDERS
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trap circuits can be included readily in
this last mentioned lead.

if coaxial input is required., it would
seem. logical 10 connect the cable be-
tween the earthed centre tap and one end
of the primary.

The balance-to-unbalance transformer
is a simple little affair comprising two
windings, each of eight turns, wound
one-over-the-other on a core from a 30
Mec IF transformer. The outer winding,
being the primary, is centre-tapped.

STANDARD SWITCH

Whether this little device is optimum
or not we cannot say for certain, being
one of several things we have yet 1o
check in detail. -

It appears 1o pgive excellent signal
transfer on all Channels and that was
the prime requirement for our initial
tests. By all means experiment further
with it, if you feel inclined.

Switch S1, 82, 83, eic., are all standard
2 x 5 Oak switch sections.* Their use
warrants a word of explanation.

We had in mind originally to provide
for only three Channels. using alterna-
tive positions on 2 x 5 switch banks, to
isolate the coils. It turned out later
that interaction between coils was not a

roblem and that all five positions might
just as well be utilised,

But which of the 10 projected Chan-
nels should have preference?

Talks with folk who might know the
answer yielded only negative informa-
tion. Further allocation of Channels and
licences is more a political than a tech-
pical matter atr the moment.

Channel 10 is mixed up at present
with aircraft DME activities and seems
. likely to remain that way. Ceriain other
Channels aren't scheduled for release till
1963. [t seemed that; over and abave
Channels 2. 7 and 9 which are already
in use, the ones most readily available
and likelv 1o be allocated are 1 and 8,

For better or for worse, therefore, we
settled for Channels 9, 8. 7. 2 and )
in that order around the switch.

We could, of course, have used 11 x 1
switch banks and given ourselves a lot
of extra worry wiring in the extra coils.
While justified commercially. we could
no be convinced about the virtues of
such a scheme far the homebuilder By
the time all the extra Channels come
into use. the tuner will probably have
been wrecked and rebuilt twice over.

COUPLING LOOPS

As indicated in the circuit and switch
wiring diagram, a two-turn coupling loop
is connected between earth and the con-
tact on SI nearest the common lug. This
loop couples to the first section of the
RF grid coil.

Its earthy end is anchored to a short
length of heavy busbar soldered vertic-
ally to the chassis.

This order of coupling 1s maintamed
for Channels 8 and 7 but, as the switch
is rotated to the Channel 2 position, it
brings another two primary turns into
cireuit,

Whether this is strictly * necessary
could be debated but, since the first
mentioned turns have to be supported
somehow, it isn't hard to use a switch
section for the job and make it perform
the additional function.

One point iz most important. Make
sure that both sections of the primary

DETAILS OF THE

SWITCH WIRING

1T. 24 swag. 16T 24 swy.
7161 = « 3/16” dia. .
dia. CW.

3T 20swg
3" dia.
gﬂ
033 4, long.
AGC GRID
OUTPUT 0011 s2
7T. 24 swq. 14T 24 swg.
d ~— 3/16" dia. CHAN. 167. 24 swg,
Cw. 1 4" dia. CW,
2 12T. 24 swg.
¥ dias CW.
3T. 20 swo 7
i dia w4T. 20 swg,
" 8 5 i[}urux.
long. K E’"ti]??
g B (<1
RF PLATE
5 SCREEN 001 S4 85
10pF
0scC. 0sC
18T. 28 swy. GRID PLATE
cw. Inner windind (sec.) 8T. - 24 swg.
P wound in core thread
QUTPUT -
£ B+ Core from
«— 30Mc. IF
3T. 24 swo. trans.
Ejlc o©}P CW.
Quter winding (pri.) 8T. 24swg.
OUTPUT|O _Oj B+ wound over secondary.

Details of the switch wiring and the coils.

Much of the active inductance is contained

in the connecting leads and switch mechanism so that the data will be correct, only if

the original layout is duplicated in every

detail. Figures refer to-inside diameter of

coils—that is, diameter of farmer on which they are wound.

are wound in the same direction, other-
wise they will oppose rather than assist
ane another.

In the RF grid circuit, the basic coil
serving Channel 9 mounis directly be-
iween the first switch contact and the
grid pin. The return circuit is through
the switch to the common lug right
alongside, thence through a midget .001
mfd ceramic to chassis,

A decoupling resistor from the junc-
non to a vacant lug on the other part
of the switch bank provides a convent-
ent means of injecting AGC voltage ta
the grid. If AGC is not required, the
remote end of the resistor can simply be
earthed.

It is most important that the basic
Channel 9 grid coil terminate on the
lug adjacent to the common connection,
to secure the shortesi possible path
through the switch.

The effect of switch inductance will
be apparent immediately from the fact
that almost direct shorting links to ad-

jacent contacts are sufficient to lower
the resonancg of the grid circmit 10
Channels § and 7.

Additional coils, recognisable as such,
are necessary to resonate Channels 2
and 1. These coils must be wound in
the direction which continues that al-
ready established for the basic Channel
9 grid coil.

IMPORTANT WIRE

In wiring S1, S2 and 83, it is import-
ant to run a direct shorting wire from
the common contact across to the Chan-
nel 1 lug, so that unused inductance
will at all times be shorted out. Failure
to do this permits an obscure absorption
effect which almost completely kills the
high Channels. .

If the RF socket is wired as shown
in the circuit, either the older 6AGS or
the modern 6CB6 can be plugged im.
The two types appear almost identical
from characteristics and show no sig-
nificant difference in performance.

Radio, Television & Hobhbies, February,
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HLFI AMPLIFIERS AND TUNERS

BASIC MULLARD 5-10 AMPLIFIER WITH PREAMP[IFIEAR.

Output: 10-13 watls

Response: 10 Cycles to 20Kes flat
Sensitivity: 40mV

Bass Control: *15 to -120 db
Treble Control: *15 to -20 db
Distortion: .1% or better

Price 36 Gns
Preamp only £16
STANDARD MULLARD 5-10 (SINGLE CHASSIS) UNIT £26/15/-

2e

TUNERS FOR ALL AMPLIFIERS AND ALL LOCALITIES

® LTl 6AN7 converter 6BH3 IFA 12AU7
detector and LoZ output. 10 ke whistle
filter. Broad/Sharp 1F swileh £15:15/- -

® LT2 As LTI but with aerial band
pass _. .. . _. __ _. .. £E17/2/6

® LT3 6BHS RF amplifier 6AN7 converter
6BHS IFA, GN§ detector and audio. Ha"
its own volume control.. -intended for
low signal areas __ .. __ .. .. £21/17/6

LT TUKNER

PLAYMASTER No. 3. As in R, TV & H. MAY "6,

6AES copverter OGNS 1FA and det. Broad/Sharp 1F

e LT1 As  Playvmaster wireh . £13/13/-
Tuner No. 2 (July '33)
but with 6BH5 IFA and
incorporating its own
power supply and vol-
ume contrnl £28/12/6

P.M. No. 3

F. M. TUNER
AS FEATURED IN JANUARY R. TV & HOBBIES

4 VALVES : o
2 GERMANIUM DIODES PRICE

COMPLETLEY ALIGNED |
suIT N.s:w.', VICTORIA & S.A. £39 -1 5 - O

tvisi MIRROFONE ELECTRONICS :vis-

403 New Canterbury Rd., Dulwich Hill, N.S.W.

* % % %
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CLOS

RSIDE OF TV TUNER

The underside of the prototype tuner. Valve socket wiring should be completed before the switch is puf in position. After complétion
and adjustment, a cover attached to the flange with self-tapping screws will exclude dust and provide complete shielding.

Other miniature  high-Gm “peatodes
like the 6AKS could conceivably be
pressed into service but we did pol have
the opportanity to try them.

Heater, cathode, sereen and suppres-
sor connections are all bypuassed with
601 mfd  capacitors, It is intended
that these should be of the miniature
high-K type, soldered directly between
the socket pin and the chassis. Don’t
try to use mica capacitors. They are
too bulky and cannot be relied upon =t
200Mc to have sufficiently low self-
inductance.

The best way is to buy new ones, al-
though suitable ceramic types can often
be retrieved from disposals gear.

The switch and coil arrangement in
the RF plate circait is virtually a fpe-
peat of the RF grid circuit. Details are
given in the switch wiring diagram and
require little additiona)l comment. Note
that the HT decoupling resistor and
the screen supply resistor terminate on
vacant switch lugs.

STANDOFF MOUNT

To faciiitate mounting the basic
Channel 9 RF coil, we used a small
ceramic stand-off pillar immediately
beneath the switch lug. This provided
a junction for the plate lead, the coil
and the coupling capacitor to the mixer
grid.

This latter capacitor should sWwing
across the mixer socket directly to the
grid but just clear of the wiring. Its
position can be varied slightly later to
give more or less incidental coupling
to the oscillator wiring.

For ihe frequency changer, we sng-
gost that you purchase o new  riode-
pentode mixer rather than try 10 et hy
with an older twin triode, These now
valves have an excellent oscillidor sec
iton, while the pentode mixer 15 itsell
less prone (o instabiligy.

OSCILLATOR CIRCUIT

The oscillator circuit is the popular
Colpitts  of  Ultraudion arrangement.
(See “Course In Television™).

We deliberately avoided an  incre-
mental type inductor in this circuit to
allow each Channel to be tuned inde-
pendently. Each Channel huas its own
oscillator  coil  which  swings  directly
between the lugs on two adjacent switch
banks. The diagram gives all necessary
information relating o wire gauge and
number of tuens.

A Spf capacitor from grid to earth
provides a small amount of fixed capuce-
itance, while a small variable capacitor
on the other side of the circuit serves
as a [ine (uning control.

This capacitor must be small and
it must be good. Large “reaction™ tvpes
with sloppy bearings are quile useless.
You may be able to buy an imported
capacitor for stripping to the right size
or you may find a suitable one in dis-
posals gear. You want nothing larger
than a 2-plate capacitor, with the plates
spaced about one-eighth inch apart.

The oscilfator circuit might be critic-
ised on the grounds that it could use
more capacitance in the interesis of
stability; also thar the fine tuding gives
100 great a rangs

Radio, Television & Mebbies, February, (957

Both criticisms could be justified, at
feast in part. However, we suggest thag
vou start off  with  the  spectficutioiis
viven and fet the wide tuning range of
e mideet cupucitor help you find ihe
variots Channels. (8 wilf be time enoughi
fater 1o start adding € and proaning the
coils. )

Quite deliberately, we avoided using
capacitive trimmers in the circuit ot
specifving brass screws to vary coil
inductance. Such measures may be justi-
fied in factory-built units where align-
ment time is money. In a home-buiit
unit, they would double its mechanicul
complexity and contribute nothing o
the ultmate performance.

All adjustments  are made by the
simple expedient of expanding or cori-
pressing the coils,

OUTPUT COIL

Output  from the tuner is through
a home-wound coupling coil, built up
i a commercial minatace caat. The sec-
ondary feeds through a short tength ot
coaxial cabie to the primary of the
first transformer in the video 1F sy
tem. The omput coil is peaked by rhe
core supplied. )

It will be noted; in passing, (hat a
choke is shown in the mixer heater
lead. We wired this in as a “conven-
tional”  precantion  against  interstage
coupling  and/or oscillator  rudintion.
The particular choke came from dis-
pasals gear bul consisted of about 30
turns of 30-gauge enamel. It could be
wound over any large value resistor,
acung as a former,

Pge Swyem



TELEVISION AERIALS
ANTIFERENCE

No. 11 All Channels £
No. 111 All Channels £
No. 212 All Channels £
No. 215 AN Channels £15 1
No. 104 1-3 Chunnels £15 0
No. 109 6-10 Channels £15 15
No. 208 6-10 Channels £16 10

Also  Available—Masts, Mountings
and Stand-oft Insulators,

R.C.S. AERIAL & LINE FILTERS

AF21C — Complete Kit

sSoS o

=]

Aerial, Farth and Filter £7 15 6
LF20-—1ine Filter for

Radio .. .. .. .. £2 1 0

LF20C Appliance

Filter # amp .. .. £2 6 8
LF24C Appliance

Filter 2 amp .. .. .. £3 1 ¥

RECORD PLAYERS
3.gspeed TRANSCRIPTION UNIT.
BALANCED. 12in TURN-TABLE,
16in pick-up arm, Studio P Cartridge.
Colluro 2010 .. .. .. .. £31/2/6
Also availuble:
Coltaro 3/554 3-speed player,

£12/15/6
BSR. GU4/A £12/15/-

1.B.1. Loudness Controls,
Without Switch .. .. .. .. 26/6
With Switch .. .. .. .. .. 32/6

REPLACEMENT STYLI
ALL POPULAR MAKES PILK-UPS

GOLDRING S't, S§/3. 8/6 .. .. 11/6
GOLDRING §/7, §/8, 8/9, ..
GOLDRING 8’10, S§/14, S/15, oo s 1376
GOLDRING S’t6, S§/17, S/IS
GOLDRING S§/1t .. .. e el 26/6

Ask for your ““Goldring”™ needle stylus refer-
eunce chart glving recommended replacement
types and fitting instructions.

TEST EOUIPMENT MUlTIMETERS

Palec M32 .. .. £17 18
Paled M42 .| £32 12
Palec MX47 "0 O()() '

orv .. .. .. £39 18
Tayloy TIA .. . .. £28 17
Tayior 77A.20 ()OO

orv .. .. Lo &£28 12
University MVA-2 Lo &17 10
University TVR/MM

20,000 OPV .. .. £29 10

ELECTRONIC VOLTMETERS

Pulec TVM . £49 17
Pualec 30KV Probe £9 10
Palec Crystal Probe .. #£4 17
Taylor 171A .. .. .. £56 0
University TVR-EV .. £49 -0
University 30KV Probe £8 §
University Crystal

Probe .. .. X5 §
Um\emly Valve the £7 5

VALVE TESTERS

Palec ET4A .. .. .. £3715 0

= @ N - 04 N

1:: cescooa

Taylor 45C ., .. .. .. £56 9 0
Um\cn\ny TVT oo £40 0 0
OSCIIJ.OS(OPES
Cussor 1039M Portable £54 11 0
Taylor 32A Bench .. £120 8 6
University TVR-C3 .. 4£56 0 0
University TVR-CS .. £120 0 @

All test equipment prices dre plus
tax where applicable.  Further de-
tails und full price lists available on
request.

~ TELEVISION

Ferrocart Sub-assemblies

Philips and Radiotron Valves
Feeder Cuable

300 ohm Plugs and Sockets
Antiference Aerials and fittings.

RADIO SERVICE MANUALS

VOLS. 13 and 14 .. .. 24/- ea.
Philips Valve Data Book, 10/6 ea
Rola Extension Speaker Book, 1/- ea.

EXTENDED FREQUENCY
SPEAKERS

ROLA

The new high quality Rola loud-

speaker—12US Hi-Fi, 40 cycles to
14,000 cycles plm or minus 6db.
15 ohm VOICE COIL., This speakes
is now avallable .. £28/19/5

12-0X 2 OHM v/C .. &£10 2. 7
12.UX 8.4 OHM V/C £2517 2
12-UX Hi-Fi 15 OHM V/C

£28 19 5
FOR YOUR PORTABLE RECEIVER
Loop Suck .. .. .., .. £1 8 9
Rola "3C Speaker .. .. £1 11 8
Rota 5C Speaker .. .. £1 9 11

XSTAL MICROPHONES

Acos Mic 282 lLupel Type . £519
Acos Mic 33-1 Hand or Desk Type £6 18

Acos Mic 35-1 Yor Tape Recorders
ele. .. £118
Acos \/ﬁg 36 Desk ur Stand Typc £6 18

/c‘ph\r 3XAC Hand-~ Fapc Recorders.
£1 18

Imh»r 8¥A Mand or Stand ‘with
Tilting Head .. £7 14

W o= S 2O

MI(ROPHONE STANDS

Desk Stand . . £1 5 4
6ft Tri- Stand e e .. £S5 600
Swivel Coupling M- IF 17 2

A. & R. TRANSFORMERS

Specification sheets and price lists
available on request.

THESE ARTICLES ARE AVAILABLE FROM YOUR LOCAL DEALER. PLEASE ADDRESS ALL
ENQUIRIES TO OUR SYDNEY OFFICE. FREIGHT

IS EXTRA WHEN DESPATCHED.
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The ouigoing heater, AGC and HY
feads  pass  through 0010 wfd,  lead
through  capacitors soldered  into  the
side ol the chassis box. These are

convenient and very effectve in terms
of electrica) filtering.

So much. for the moment, for the
electrical circuit.  Although the layout
is logical enough when viewed as a
finished unit, it was quite a major task
originally to determine a suitable shape.
size and method of construction.

THE LAYOUT

We had to keep in mind, aot only
a disposals type receiver but the full-
scale  variety.  where the (uper  mav
have (o tuck 1 beneath the curvature
of a large television picture tubxe.

The general appearance of the result-
ing prototype is apparent from the o--
compagying piclure.  The tuner 15 in-
tended to mouai on the right-bucd side
of the chassis, viewed from the front,
for which reason the valves are mounted
along the right-hand edge.

To conserve height, the output coup-
ling coil was mounted upside down in
the space alongside the switch.

We are quite happy with the ultimate
restull and suggest that readers simply
follow our lead in this respect.

The chassis box for the origina) way
made up from about 23 or 24 gauge
brass. though finplale would do eyually
well and twraish less readily.  Bruss or
finplate is recommended because seams
cun be soldered and earth connections
made directly to it.

Mark out to the dimensions shown,
then .cut around the outlines, taking
care not to spring the wanted edge of
the metal This done, polish bo:h sides
to improve its subsequent app-arance
and to simplify soldering.

To fold the sheet, you will need a
bench vice and a few scraps of hard-
wood. Apply pressure to the sheet
only with a block of wood and don't
.tap the metal directly with a hammer.
Hammer marks are practically impos-
gibfe to remove, once niade.

A SOLDER JOB!

Having folded the box. get to work
with flux and a plumber’s iron and
sweat the seums. Wash awav surplus
flux and clean the box again with mctal
polish.

One side of the box is deliberatcly
forshortened to give access to the wir
ing.

Next operation is to punch for the

sockets and drill mounting holes 1o
bring the pins to the positions indi-
cated.

The position and angle for ire swirch
is also apparent. If the oscillator leads
are any fonger 1han the approximate
3/8 to %in allowed for, the tuming range
will be upset.

Note that the switch does ny mount
by its spindle. Instead, the clicker plate
and wafers lock 1o a thresded rod
which passes right through the chassis
fiom front to rear. This method holds
the switch absolutely rigid and also
stays the chassis box.

You will need a switch wiih a 4in
tongue, a foot of 1/Bin brass rod, a
tew inches for 3/16in brass tubing
for bushes and a Whitworth or BA die
to thread the ends of the rod

Assuming that you duplicate onr lay-
out, you will need switch spacers as fnl-
lows:

Either side of the clicker plate and

Radio, Television & Hobbies, Febiuary,
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This drawing should enable you 1o make up your own chassis, preferably trom brass
or tinplate. Aluiminiuin is not recommended because earth return eircuits cannot be
soldered directly 1o it.

beiween the ascillator sections, 4in (stan-
dacd switch spacers):  between S54-83
and S3-shield plate 5/8in; shield plate
to 82 3/8in; S1-82 din: St-end plate
approx. 1din.

Assemble the switch in position and
make any necessary corrections to pre-
vent the box being “sprung” when the
rods are tightened up.

At this stage, you may as well solve
the drive problem to the fine tuning
control. The easy way is fo bring out
two separate spindles but it isn't the
“fashionable”™ way. Our own solution
worked out very neatly.

We bought a few inches of 3/8in
brass tube, which slipped nicely over the

1957

switch shaft. Then we bought two {4
Meccano gear wheels, drilled and punch-
ed out the centre bosses and found 1hi
one of 1them was a tight push fit oves
the 3/8in wube.

DRIVING WHEELS

The second wheel was fited out care-
fully and fitted over a %in brass boss
taken from an old knob. Nexi the tine
tuning capacitor was mounted in the
appropriate position and the second
wheel locked to the shaft.

When everything was lined up, the
wheels were temoved, sweated to the
shafi o1 boss and the job was done. We
had a concentric drive as smooth as
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PLAYMASTER...

AUSTRALIA’'S OWN TRULY HI - FIDELITY SOUND EQUIPMENT
® AMPLIFIERS ® CONTROL UNITS @ TUNERS

" Designed by "“Radio, Television & Hobbies" this high grade equip- If you prefer to build your own hi-fi gear, we can supply the
ment offers combinations of units to suit every requirement. Quality kit of parts containing precisely the same high grade com-
ot reproduction on performance and figures is amazing. Futhermore, ponets as are in the completely built units, Following
the cost is much lower than that of similar powered imported units are a few of the latest Playmaster designs.
® 20 Watt Ultra Linear Amplifier— @ 10 Watt Ultra Lineor Amplifier—— @ Wide ange Tuners Nos. 1 & 2—

for magnetic or crystal pickups. for magnetic or crystal pickups. 455KC and 1900KC with whistle

® 17 Wctt Ultra Linear Amplifier— filter.
for magnetic or crystal pickups. ® The Standard Tuner—with R.F,
8 13 Watt Crystal Ultra Linear stage for the countrynun.
Amplitier-—o special for crystal @ Control Units 4, 6 and 7—a com- @ F.M. Tuner.

pickups. prehensive range. ® The Baby Tuner.

@® 5} Watt Ultra No. 13 Amplifier—
for crystal pickups.

We carry a wide range of accessories, including such well known names as MBH Pick-ups, Duode, Goodmans, Jensen and Rola speakers
Collaro Transcription and Dual Player Units etc.

ECONOMICAL ' TOO!

Playmaster Hi-fidelity uniis cost less than you think.
For less than the cost of a mediocre radiogram, you
can buy a Playmaster outfit comprsising amplifier,
similar in appearance to the unit illustrated at left,
plus a twin cone speaker and the very latest Dual
record player. The quality of reproduction of this
outfit is absolutely superb. Why not send for full
details today. Mail the coupon below!

O
E T0 ELECTRON IC PARTS PTY. LTD. E

ELE(TRONIC PARIS PTY. LID. i - e |
1 Pleass mail me your free cafalogus describing |

. : THE HI-Fl SPECIALISTS E Playmaster Hi-Fi equipment. :
E. S. & A. BANK BUILDING, ' Name i
Corner Broadway & City Rd (opp Grace Brbs.; E Address !
: ;

-Sydney, N.S.W. PHONE BA4893
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“could be wished for.

To be sure, the
shaft diameters are not the same as used
for 1win potentiometlers but it should
not be too dithicult to provide a couple
ot suitable knobs.

The control shafts in our prototype
are very long, actually 4%in from the
front of the box to the tip of the switch
shaft. This involved fitting and sweat-
ing an extension to the shaft but we
wanted to make it long enough to get
out from under a picture 1ube and safety

s,

tion but don’t worry yet about the oscil-
lator coils. They can be added jater.
The shorting leads, resistors and by-
puss  capacitors can well be added w
the remaining switeh  sections  before
they are placed in position, leaving the

the coils to be added later. lInstal the
switch banks, slip in the prepared\ﬂ,
spacers, push the rods through and

tighten the end nuts.
Comiplete the connections between the
switch banks and 1he _rest of the wir-

.001 BYPASS

INPUT TRANS.

EARTH POINTS -

CAP. SHOWN SHOWN ® -
THUS D
SCREEN B+
AGC RES.
BYPASS
10 GRID
o com\

_TUNING.

This layout diagram indicates the position of the various components around the

sockets. The essential simplicity of the wiring is evident.

glass inclined forward as in many com-
mercial receivers. However, that is an-
other story.

Many readers wiil doubtless have seen
other ideas for manipulating fine tuning
controls. Some tuners use a dielectric
blade passing between two fixed plates.
_Others use a moving metal vape, Still
others have a cam arrangement operat-
ing an earthed plunger inside a tube-
like capacitor. )

All these schemes are permissible but
take our tip: If you want to use one of
them, work it out completely on a scrap

of metal before you make up your box.

If you don’t, the front of your tuner is
likely to finish up looking like a sieve.

Having completed these mechanical
details, the final and rather simple job
is that of wiring. You will need a gogd
hot iron or a quick-heating type to make
the direct chassis connections. However,
if you can borrow a miniature type for
other work, it will make the wiring job
on the sockets and coils ever so much
simpler—and cleaner.

Leave the  switch out for the time
being and wire up the sockets, following
our suggestéd layout diagram.

FURTHER WIRING

Make and fit the output coil, taking
care to run the mixer plate lead out
through a hole in the top of the chassis
to the base of the coil. Only after all
this is completed should the switch be
added.

Connect the coupling capacitor to the
common lug of S5, add a short flexible
lead for connection to the fine tuning
control and slip S5 into position. Put in
the spacers either side of the clicker

plate and push the side rods. partly’

through.

Next add a lead to the common lug
of S4, for ultimafe connection to the
oscillator grid. Slip this bank into posi-

’

ing, then make up and solder in the
coils for Channel 9. Note thut the ends
of the coils are extended by about 4in.
to allow them to be slipped into the
various lugs and sweated in position.

The slight extension also atfows the
coil to be sprung a little: to vary its
I. and C characteristics.  After spring-
ing the coils, by the way, it is wise
to nielt the solder and relieve any strain
at the lugs. -

As will be apparent, all tuning coils
are self-supporting,.

MAKING IT. GO

With the Channel 9 coils in position,
and, assuming a receiver to make the
test, the tuner can be put into opera-
tion.

First job is to peak the output coup-
ling transformer, Lacking other means,
this can be done by feeding an oscilla-
tor fundamental or harmonic at about
33Mc from the mixer grid through the
{F channel. The receiver’s audio am-
plifier or a signal tracer can be trans-
ferred temporarily to the output of the
video detector, so that the amplitude
modulated tesfsignal can be heard,

Lacking a 5.5Mc beat, any signal that.
penetrates the FM sound Channel would

do so by purely random meang.

With the output transformer peaked
at least temporarily, connect to an aerial
and try for the Channel 9 signal.
Squeezing together the turns on the os-
cillator coil will lower its frequency,
opening them up raises it. Having
found the station, set the coil so that
best sound is heard with the fine tup-
ing trimmer at half setting.

A meter on the 10V.DC range, clip-
ped between one side of the ratio de-
tector and earth will indicate change
in signal strength as tuning is’ manipu-

(Continued on page 105)
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They are still hard to

get but brother —

ire they worth wait
ing for!

THE
MBH.
PICK-UP

- TYPE C
WITH IMPROVEMENTS

WIDEST FREQUENCY RANGE

—~—LOWEST DISTORTION
The performance of the M.B.H., is
second to none in the world; its addi-
tion will improve  _your amplifier,
whilst with the circuits specially de-
signed for it, the first impact on the
tistener is f{requently amazement at
the quality of the better L.P, records.

EXTENDED FREQUENCY
RANGE WITH MINIMUM
SURFACE NOISE

Because surface noise i3 composed
of all frequencies, the surface noise
reproduced by a pick-up is proportional
to the area below its response curve.
It follows that peaks in the response
curve increase the area below the
curve and so the noise reproduced is
greater. A peak in the response curve
also makes the surface noise far more
noticeable still, by unpleasantly colour-
ing it with the frequency of the peak.
The M.B.H. Pick-up is the only one
on the market whose high “frequency
resonance is abave 20 Ke/s. Thus with
an M.B.H., wide frequency range can
be enjoyed with a minimum of sur-
face noise. Both private and’ pro-
fessional customers have often stated
that many dises which had previously
been put aside as no longer playablie,
came back into service when a chauge
wuas made to an M.B.H. Pick-up.

M.B.H. PICK-UPS AND

' ACCESSORIES

one sapphire head £17 18
one diamond head 27 10

16in 6
3
one sapphire head 16 0 4
8
5

16in
14in
14in
12In
12in

with
with
with
with
with
with

one diamond head 25 12
one sapphire head 14 15
one diamond heud 24
Extra heads with sapphire §

Extra heads wWith diamond 18 5 8
Tubes of 5 sapphire styli .. 117 1
Diamond styli, each . .. .. 9 19 10
Single shield input trans-

formers .. .. .. .. .. 413 %
Triple shield input trans-

formers g8 5 1
Duode Loudspeaker 4216 2
Stylus Toole .. .. .. .. .6 409
Turntable Mats .. .. . .. 1 3 4

M.B H. PRE-AMPLIFIERS,

Type (A) with power supply 60 18 ¢
Type (B) with power supply 66 2 &
M.B.H. 30 watt output-trans-

formerless amplifiers 145 1 6

TRADE ENQUIRIES INVITED

WILLIAM

WILLIS

& CO. PTY. LTD.

428 BOURKE ST., MELBOURNE, C1

PHONE MU2426 ,
SRR
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MANUFACTURERS
OF COMMERCIAL
RADIO RECEIVERS
FOR 14 YEARS

CLASSIC RADID:

’vvvvvvvvvvvvvv T TV V VIV VYV VYewwYY

H' BEFORE PURCHASING YOUR RADIO SEE AND HEAR
THE NEW RANGE OF HIGH FIDELITY CHASSIS BY

FOR QUALITY
FOR ECONOMY

VU Y WV W WYY

cvvvvvvvv -

AUDIO AMPLIFIER CIRCUIT.

F' CLASSIC INCORPORATING THE MULLARD 5/10

Compare these new features of our Hi-Fi nine valve D.W. radio- E 3 9 /" 5 /- CO.R
gram chassis with dual triconed speakers and separate bass and Priced at IL.O.R.
treble boost. ‘

Frequency Response 40 to 13,000 Cycles — Max. Ontput 10 Watls.

Ulira madern clrcult uglng snine high gain valves ineluding “magie eye” tuning indiester. Psermia-

@ tuncdt iron cored coils and intermediares giving excellent interstate receprivn and a sheyt wave
range of 12.000 miles, All valves used are oie new PhUips nine pln innoval series,

3 Tone contvol and audio stages lncorporating the Mullard 5/10 amplifier circuil with separate bass

and breble caontrols glving -~ orF -= 13@b. hoost or cut at Su <yetes LF, and tooiue oveles HE, com-

Gitied with pusk-pull eutpul with inverse fteed-havk’ gives von really high aaelity reproduction
irdings.

from your radio or m((t

Dual - speaker mmlnn.xlmn asing  a heavy duly  wooler (12in M.SF. Jensen AVSE special) &
. maiching sin tweeter and  Cross-over fetwork giving a frequieficy response of 46 (o LLoo0 cviles.

Speukers are mounted coaxially making only one Llin mounting hole necessary.

If required the new \135114\0\ high fldelity twin coned speaker van be supplied,

\ 1..,_,9 calimaced  edage-bt dial wy plate glass (Ll N iy with mailr <sTalious of each State
NEw ’ |n'ummt‘m 1ype  Dial litted with counferweight drive giving smooth fuhing lnduatur lights 'uv

fitked showing which band is in operation Dia) can be supplied in cream. black or brown wiil
matching knobs and escutcheon to suit contemporary blond eor walnut finished cabhinets.

NEW . Sensitive “‘magic eye" tuning indicator (EMSu) making tnningz <imple and positive even on

interstate. averseas and country stations

All chassis are wired tor the litting of an F.M. roner or tape recorder special plug being provided o a0k
chassis, also pick-up terminals and ouilet for gramme tetor. b ° v back o)
Power switch is fitted fo volume control, radiozram «witeh combining - with wave change swireh Andio end or et
can be used with TV receiver 1f requived '

ALL CHASSIS GUARANTEED FOR A PERIOD OF 6 MONTHS

The ideal chassis for those difficuit locations where receplion iv doublinl. Specitications
%% Tine valve unil but with che addition of high gain tuned R.F, stige giving greatas
gensitivity snd selectivity on both broadeiast and short wave bands. LR

A New 10-Valve Dual-Wave Radiogram Chassis
WITH BASS AND TREBLL BOOST ‘ £42,1 5,

1}
Write for full specificuiions

- We have a complete 1_{11;,(- of 3-speed record playing equipment. including Bual. Collave or Garr

Al ard Players
turn-over crystal piek-ups or your chuice of Garrard, Stromberg- (‘ulmn Collaro or the nm»iﬂnﬁl pr(g(:‘r\h.}.)"\\jgll
that will ;)lay 7, w ot 12in recard im«rmixed AN changers have tarn-over Crystal pick-ups,

BN i) Y HLEHHIERD i i RATntI

RECORD PLAYERS AND CHANGERS

U

LT TRV

"CLASSIC RADIO 243 raramotte, Rd.

Phone UA2145

Fage Sivty-s o, Ta




< Heres your

ANASHer,

Once again Tom has put pen to paper in his quest for knowledge.

Jom!

Most of this month's

queries come from a reader in New Zealand and indicate that he is a step or two past the
beginner stage. One question is really too involved for this page but we have answered it
in 5|mple terms to give beginners who may have been prompted fo ask a similar question

What canses the increase in hiss
level of a radio when a station is
tuned in? How can this effect
be reduced for distant stations in
which case it is most noticeable?

The answer to your query Tom, conld
well be that you have s receiver with
a poor sigral-to-noise ratio. However,
there is more tooit than that.

Lvery receiver has a cerlain amount
of inherent noise, due to rundom elec-
tron movement in the valves and tun-
ing circuits. The higher the guin of a
receiver — that is, the more scnsitive
it is — the more apparent the noise
becomes,

You hear a hiss
station is tuned in because high fre-
quency noise components in the re-
ceiver heterodyne (or beat with) the
incoming carrier to produce extra aud-
ible noise in the loudspeaker. That
answers the [irst part ol your question.

The hiss is naturally at its worst
when thie receiver gain I3 near to maxi-
i,

However, on a stronger signal,
attomuatic volurne control action i 2
well aligned receiver reduces the gain
in the early stages to prevent the later
valves being overloaded. As the gain
is reduced, so the noise level diminishes.

Using a good outdoor aerial improves
the. signal-to-noise ratio and often causes
the noise level to be reduced to such low
order that it becomes almost inaudible
in the presence of a strong signal.

It you live in an area where signals
arc weak most of the time, we suggest
that you muke sure first of all that you
have an effeclive aerial and earth.

Then, if results are still poor as
compared with other sets in the district,
you should have your set checked over
or replace it with one more snited to
tong distance reception.

* * * .

as a very weak

the

How does one galculate the value
of the resistors in the negative feed-
back network from vaice coil to
cathode of the first stage?

It would be impossible to give you an
answer in  simple terms, Tom, but
broadly, here is the process involved:

One wouid normally calculate first
the overall guin of the system in terms
of RMS input for full output. This
would indicate whether the gain could
be reduced little or much by feedback
without rendering the amplifier too in-
sensitive for use with whatever pickup,
luney, etc, the constructor has in mind.
* Some-assessment has to be made also;

Radio, Television & Hobbiss, February,

some idea of the process

involved.

in the light of experience or by in-
volved graphical methods, as to the
amount of feedback which can safely
be applied without * promoting instabil-
ity.

In the light of the foregoing de-
cisions the wvoltage gain must be cal-
cilated between the point in the circuit
where the feedbuck s applied and the
point from where 3t is derived.

Knowing this it is u simple proportion

—

0

l’
I

A circuit of the basic voltage doubler
discussed in the text.

sim to work out how much of the out-
put voltage must be fed back to the
point of application to give the neces-
sary reduction in gain.

But here’s the point Tom: Althongh
the resistor values are ultimately just a
matter of simple proportion, you can’t
determing what that proportion is with-
out the stage gain calcufations just out-
lined.

{t's like opening a combination safe.
I's easy, when you've found out the

combination. But that’s the hard part.
* * *
What would be the greatest

amount of feedback that could be
applied using & typical 20 wait PA
type of outpnt transtformer?

Once again, Tom, a number of vari-
able factors are involved, and it would
he impossible to give any specific figures.
Conditions are likely to vary with indi-
vidual transformer makes, the exact type
of feedback circuit, the valves used and
so on.

However, as an example, using a PA
type of output transformier in an ordin-
ary 3-stage amplifier- such as the Play-

1957

master No. 2, one should bhe able to
apply about 15 db of feedback with-
out 1nstability problems,

* * *

Is the Willinmson amplifier still
one of the best designs from the
point of view of lowest distortion
and widest frequency range? Do any
of the Playmaster amplifiees cquad or
better its performance?

The Williamson amplifier, Tom, is still
a very good amplifier in terms of distor-
tion and frequency range. but this is
where its: good points end,

We feel that there are much simpler
ways of achieving equivalent or even
better results, with less tendency fo in-
stability, and greater power output with
smaller power supply requirements.

Modern Ultra-Linear amplifiers, in-
clnding  several  Playmasters, achieve
these results,  The Ultra-Linear oufput
stages are often credited with less total
furmonic  distortion than  triode ompwt
stages. .

In all fairness, Tom, it must be
pointed out that the Willilamson is now
quite an old design. Engineers have
learned” a lot of tricks about feedback
loops, valve operation and transformer
design since D.T.N. Williamson made
his epic contribution to the art.

* * *

I have noticed that the output
from the Rambler portable is more
distorted with series-connected fila-
ments when used with a fresh A
pattery and a rundown B battery,
than with parallel-connected fila-
meils under the same conditions.
What is the reason for this?

With parrallel-connected  filaments,
Tom, the bias is derived from the B-bat-
tery. As the battery voltage drops. the
bias decreases in direct proportion, bal
ancing out the effect of a low high ten
sion voltage,

In the case of a serics- -connected fila
ment network, the bias is derived from
the fact that the filaments are wired so
as to be progressively more posilive
commencing from the earthy end. This
is equivalent to applying corresponding
negative voltages to the grids, and the
filaments are drranged so as to provide
the correct bias in each case.

If the high tension drops and the bias
remains high. due to the fresh filament
battery, the result is increasing distor-
tion due to over-biasing. These effects
are evident mainly in the output stage,
since the earlier stages are vnmally at
zero bias.
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TYPE QWR3 (RF STAGE)
Q-PLUS PRE-FAB BANDSPREAD

TUNING UNIT

CHASSIS SIZE—7iin x S§in
X 24in.

CUT OUT REQD.—6in x 5in
(5in depth)

It is necessary that this
be kept at the front of
the chassis.

TUNING RANGES Sensitivity obtainable
Pos 1 (max anti-clockwise) B/C Band 2uv

Pos 2 5.9—18.00 M/cs Cont. .. 2-4uv
Pos 3 14.8—15-6 M/cs—19M Band .. . 2uv
Pos 4* 115—12.1 M/cs—25M Band .. .. 2uv

Pos 5 9.35—9.9 M/cs—31M Band
DIAL—EFCO—USL46 Bandspread

WIRING CONNECTIONS—

Rear Corner
Blue—IF Plate Yellow—6.3v Fils
Brown—B plus 250v Brown—Screen
Yellow—AVC 80-100v

v e SRV

Rear Centre

N.B.—Front aerial—earth all braids to main
chassis,

VALVE TYPES REQUIRED—] 6BA6, 1 GAES.

 TYPE QW3 (Single Stage)
Q-PLUS PRE-FAB BANDSPREAD

TUNING UNIT

CHASSIS SIZE —43in x
3iin.

CUT OUT REQD.—3%in x
3in. :
This unit is designed
for mounting at the
front of the chassis.

Sensitivity obtainable
TUNING RANGE—
Position 1 (maximum clockwise pick-up)

Position 2 Broadcast dhe s vand an S=4UN
Position 3 14.8—15.6 M/cs

19M Band i VgloreTe teiely ae AOGUY
Position 4 11.5—12.1 M/cs

25M Band Ss e elat e oy Uy W EIUY
Position 5 9.35—9.9 M/cs

31M Band Senta v e Vet LOTTG

WIRING CONNECTIONS—
Rear Centre
Yellow—6.3V  Fils,
Rear External Wafer

Rear Corper

Blue— LF. Plate
Brown— B plus 250V

Yellow—A V.C. Brown—Screen supply
Front 80—100V
kil White—LF. amplifier
White— AERIAL, screen

VALVE TYPES REQUIRED—1 BAES.

Q-PLUS—Q WR3 QW3
PRE-FAB BANDSPREAD

TUNING UNITS
GENERAL

These units are designed to give better than com-
mercial performance without the need for align-
mgnt equipment.

They come completely wired, ready for the addi-
tion of only valves and connection to the appropri-
ate amplifiers. Initially they seem a little dearer
than if you were to wire your own but remember
the set is not only wired but aligned and tested to
rigid sensitivity specifications

Radio, Television & Hobbies issue ot December,
1954, gives a suitable circuit for these units.

. The unit should preterably be mounted to the front
corner of your chassis and grommets are provided
so that non-microphonic operation is achieved.

Hole centres of the RF stage are 4iin and 63in.
whilst for the single stage unit they are 3in and 4in.
Bandspreading—do not forget that 2 of these
units, the QW5 and QWR5 have bandspread short-
.wave bands achieved electronically,

L}

TV SECTION

N B. It s suggested that the screéen supply be obiained  trom
B 4 (250V) through a series resistance of 22K Ohms. (2W)
with 1 100K Ohms, (IW) hleed to earth

Q-PLUS — 2. 4. SET
COUPLERS — TYPE SCI

Fron fntens
Froen Antanna

L mzz] ?’ @' A

&8
Use 400 OHM Ribbon Leads for all connections. if an
set outlet is nol being used do not leave open leads
attached to coupling terminals.

Q-Plus SCI TV set coubler is designed to permit
simultaneous operation under suitable conditions
of two or more receivers from a common aerial
having a 300 ohm ribbon transmission line, Be-
cause this coupler uses non-inductive resistance
units it does not affect the impedance characteris-
tic of the transmission line. As a result, the
bandpass response of the line remains essentially
uniform over the VHF channels.

The Q-Plus SCI unit may also be used in com-
binations of two units for simultaneous operation
of two to four receivers from the same antenna.
In these combinations the couplers provide opli-
mum distribution of the TV signal between the
receivers and reduces cross-radiation interference
between them,

N.B. The ability to receive signals for 2 or more sets is

entirely dependent upon there being sufficient slgnal
strength received in the antenna

R. W. STEANE & Co. Pty. Ltd. Auburn, Vic.
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Designers are awnre of this problem
and often 1ry 1o arrange matters so that
A and B battéries will discharge at aboit
the same rate.  This isn’t always easy

Lo arrange. however, ‘and other consider-

ations may oulweigh the desire to

balance battery life.
* * »

Is it possible to modify the series-
conuected version to allow the B-
batiery to be vsed longer?

) No, Tom, it would not be worthwhile
fiddling with the circuit to try to. com-
pensate the dispuarity in bias. and HT
voltage. )

A more fogical approach would be to
use "A ind B balteyies “with an  ap-
proxmately equal length of life.  But
if you must have an odd combination
Tom, be prepared to discard the B-bat-
tery a little carlier in the series-con-
nected  version.

After all the difference in life is not
very great and the saving may not be
justified on the score that the perform-
ance deteriorates with a rmn-down hat-
lery in either cuse. ‘

* * *

I have noticed that the end of
life of an A-battery in the. Rambler
is determined. by the action of the
oscillator, which ceases fo operate -
when the - A-battery is down to 6
volts, that is 1 volt per filament.
Is this a reasonable figure for the
oscillator to cease operating at, or
should it be able to operate at
lower A-battery voltage? )
Before passing any definite opinion

Tom., we would like to know whether
the B-battery vollage was up or down,
since this would have a considerable
effect, in conjunction with the low A-
battery voltage. in cansing the oscitlator
ly cease operating,

The efficiency of the oscillator with
low A and B supplies would be to a
large extent governed by the oscillator
coil and by the converter valve. i

However. generally we would consider
the figure of 6 volts to be a reasonable
point at which the battery may be con-
sidered 1o have arrived at the end of its
useful life.

You may be able to coax a little
more from it but the overall perform-
ance with the A-battery in this con-
dition wauld he poor anyway.

* * *

When n resistor in a eircuif s
speclfied as being 1, meg, how can
one tell what wattage rafing (his
resistor should have? .

Well Tom, .in order to calculate. the

power = dissipated . in - a  resistor one
would have to know either the voltage
drop. across_-the resistor. or the current
flowing through it. -
- However..-in. many radio receiver cir-
cuits, one could make "an intelligent
guess -and arrive -at an estimate of the
power rating without- knowing either the
voltage or: the . current. -

For example. resistors- as high as the

1.0 meg that yow mention can. asually
be of very Jow power: fating, since very
setdam is the applied potential high
enough for -the dissipation- to- ber out-
side the capabilities of an- ordinary “half
waltl resistor. ) )
This - observition applies to the. plate
and. screen loads .of high-gain_ stages,

since very seldam do these slages draw
more “than a millianp or so of  high
tension current,

* * *

What is a thermistor?

A thermistor, Tom, is a device with a
large negative temperature coefficient
of resistance. In other words the re-
sistance decreases as the current through
the thermistor increases. In this respect
its behavior is the exact opposite of a
barretter or a metal filument lamp.

Thermistors may take several forms.
The smudl types generally consist of a
resistance element of a complex metal
oxide compound enclosed in an evacu-
ated or gas filled glass envelope. They
fook rather like a crystal diode.

The larger types may be heuated by
means of a heater clement which iy elee-
trically insutated from the resistonce
element. ~ This thermistor provides a
very large change in resistance, which
may be controlled by the power sup-
plied to the heater.

Thermistors have numerous applica-
tions among which are the suppression
of switching surges. the measurement of
ternperature and the stabifisaton of the

vput of oscillators.
Ll

* L
What is a voltage donbler?

A voltage doubler, Tom, is a recti-
fier circuit wherein the rectified DC out-
put may be as high as twice the peak
valu. of the AC input.

A basic circuit of a voltage doubler
is reproduced. and referring to this, the
action is as follows! On the positive
nalf-cyele of the AC input when the
top hall of the lransformer secondary
i positive (he top diode conducts and
feeds u posttive charge o the top plate
of the top capacitor, a positive voluge

Is built up across this capacitor.

On - the second half of the cycle, the
bottom of the winding becomes positive
and the Jower diode conducts so thal
a positive voltage Is fed to the top
plate of the lower capacitance and a
negative voltage to the tower plate.

As long as no current is drawn from
the capacitors, each is capahle of charg-
ing to a peak value of the AC input
and the total voltage across them will
be equivalent to the sum of the peak

voltages. ) .
When current is drawn from the
circuit the voltage will ‘drop hy an

amount which depends on the load cur-
rent and the size of the canacitors,
The advuntages of a volrage donbler
circuit are that the transformer nuy be
designed  with * insulation suitable for
only half the voltage it would normally
be called on to supply if a conventional

rectifier and filter system were used.

If conventional diodes are used they
cannot have a common cathode and
must - be supplied by separate heater
windings. Consequently mctal rectifiers
are particolarly sniled for use in voliage
doubler circuits.

* * *

What is automatic grid-bias?

Automatic bius, Tom, makes use of

grid ‘ar plate. current to bias the grid
hegalively,
In the case of the grid leak detector,
the negative grid-bias s obtained by
(Continned on Page 105)
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The RADIOMASTER

RADIOGRAM
CHASSIS. ..

A great performer on
Radio and Records

111-F1 MODEL E22 reproduces perfect
high treble noles and Dbass  notes
without ‘“‘drumming” or distortion —
brings recorded sound to your home
as near as possible to the original. A
hizh gain RF. stage ensures satis-
tactory long distance radio reception
regardless of  focation. Features in-
shude i—
e Treble and bass boost with separate
controls.
o Two matched Jensen speakers (1in
and 6in) with crossover nefwork.
Eight valves, world range.
Push-pull output—inverse feed-back.
Rudio-gramophone switch.
Pronision jor tupe recorder.
Latest type Radiolron valves.
Straight line dinl in four colours.
size 124in by 7hin.
& Customn built — six months’ guar-
antee,
e Frequency coverage:
cycles.
@ Design tested and approved’ by the

40 to 13,500

Valve Application Division of
Amalgamated Wireless (A’sia) Ltd.
PRICE £40/15/-

Magic Eye tuning indicator 25/- extra
Packing included. Freight extra.
Other Radiomaster, Radivgram chassis

are oavailable from £22/-| 5/_

Write for particulars.

SPEAKER ENCLOSURES

RADIOGRAM
CABINETS

available in-

Many popular designs

cluding cantemporary in  natural
maple.
NEW CABINET MODELS FOR HI-F1

CHASSIS incorporale vented speaker

enclosures  which  provide for duat
speakers in separate compartments,
with “woofer” compartment felt lined
and draped First-class finish.
ALL TYPES OF THREE-SPEED
RADIOGRAM UNITS

WRITE FOR CATALOGUE

H. B. Radio Producls

' 103-105 Catherine . Street,.
Leichhardt, SYDNEY

Telephone: LM5530
Established 25 Years.
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Figure 1. This view of the
partly completed instrument
“ shows clearly the mechani
cal features. Detailed blue-
prints of chassis and case are
available.

employed in the imstrumeni are very
familiar, in fact, to those used in the
receiver itself.

Oscilloscopes of the type used for ex-
amining waveforms in audio amplifiers
and broadcast receivers are familiar to
technical people nowadays almost with-
out exception, Whether they be large or
small, expensive or cheap, the same gen-
eral formula holds. A cathode ray tube
with electrosiatic deflection plates is the
heart of the inmstrument. A high tension
power supply delivering from 1 to
kilovolts is provided to accelerate the
electron beam and enable it to be focus-
ed to a sharp spot o the screen of the
tube.

The waveform to be examined rarely
has sufficient amplitude to deflect the
electron beam appreciably when applied
directly ta the deflector plates making it
necessary to employ an amplifier. This
amplifier is usually capable of accepting
a signal with amplitude a fraction of a
volt and delivering an output to the de-
flector plates of the CR tube of the
order of hundreds of volts.

Without resorting to special techniques
the amplifier of a simple instrument can
be designed to amplify equally all fre-
quencies between a few c/s and about
50 Kc/s. The more expensive instru-
ments tend to cover a wider frequency
range and some may cover up to fre-
quencies of the order of 500 Ke/s.

AUDIO INSTRUMENT PRACTICE

_Simple attenuators in the form of
continuously variable potentiometers are
used to vary the gain of the amplifier
and frequently no serious atiempt is
made to render the frequency response
of the gain control independent of set-
ting. This i< justified since audio in-

NEW WIDE BAND OSCHLOSGOP

A cathode ray oscilloscopée for television receiver service and development work is present-

ed here. It is a completely new design using components readily available to professional

servicemen and home constructors through ordinary channels. The performance figures are
similar to those of commercial instruments at several fimes the cost.

TBIS project can be regarded per-

haps more seriously than the several
practical articles which appear in each
issue of Radio, Television and Hobbies,
since its aim is to describe a major item
of television test equipment with eélec-
trical and mechanical specifications en-
abling it to compete with factory-built
instruments.

In terms of hard cash a television CRO
for service work will cost up 10 £200.
At least one such instrument is required
for each service organisation and many
larger establishments will require sev-
eral. Therefore—the availability of a
design which can be turned into a prac-
tical instrument at reasonable cost can
mean the saving of substantial sums of
money whether your organisation be
small or large.

Some experience on the part of the
‘constructor ig assumed: it would be com-

PART 1

pletely impractical to detail optimum
positions of all small components and
connecting wires in so large an instru-
ment. However, the project is well with-
in the scope of technicians and advanced
amateurs who would normally be in a
position to undertake the maintenance
of television receivers. The techniques

—

by Maurice

Findlay

-

struments are mostly used for examining
relatively pure waveforms, qualitative
observations only - are usually required,
and amplitude measurements are left to
meter indicators, such -as -valve -voli-
meters.

The signal to be examined is applied
to the vertical deflection plates while a
signal such that the spot move linearly
with respect to time is applied to the
harizontal deflection plates. The wave-
form of the signal appears on the screen
in the familiar cartesian co-ordinates.
When the signal is repetitive, as ‘is usu-

ally the -case, the time of the forward @
trace may be made to correspond with -

an integral number of cycles, the elec--

tron beam return quickly o the starting

point and begin another forward trace.-

By this means a stationary pattern ap-
pears on- the cathode ray tube,

The time base generators most  fre- -

Page Seventy
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ANALYSIS OF R-C COUPLED VOLTAGE AMPLIFIER

STRAY SHUNT
CAPACITANCE

*GRID OF
FOLLOWING

=

{a) VOLTAGE AMPLIFIER

Figurs 3. The behavier of am uncompensated resistance

quently used in audio type oscilloscopes
hitherto available employ a gas triode
valve, Although the linearity of the for-
ward trace is not always perfect, the
upper repetition frequency limited to
something of the order of 50 Kec/s, and
the output relatively low, a gas triode
time base is usually capable of a per-
formance adequate for a television test
instrument. A

Multivibrator and Miller time bases
employing high vacuum valves are fre-
quently used nowadays since they are
capable of extremely good performance
and are little, if any, more complicated
than the gas triode type. The Miller
time base, particularly, can be made to
deliver a high output and, therefore, in
many cases, dispense with the need for
the horizontal amplifier invariably used
with the gas triode time base oscillator.

The limitation which makes most
audio test oscilloscopes unsuitable for
television work is the performance of
the vertical amplifier. Around a tele-
vision receiver pure waveforms are the
exception rather than the rule. Complex
waveforms are due to a fundamental
pure wave plus a series of harmonics
with a particular phase and amplitude
with respect to the fundamental.

PERFORMANCE REQUIRED

In order to display the waveform ex-
isting in the receiver without distortion, a
test oscilloscope must amplify all com-
ponents by the same amount and not
alter their relative phase.

1t is difficult to give a minimum-per-
formance for an oscilloscope vertical
amplifier for television receiver servicing
but if pressed for an answer we would
say that the response should be level
up to about 1 Mc/s and taper off reas-
onably slowly thereafter.

A vertical amplifier with about this -

- performance will give most of the infor-
mation required and the difference be-

. (d) LOW FREQ.
EQUIVALENT

equivalent circuits.

tween a 1 Mc/s performance and one of
the usual audio type oscilloscopes will be
quite obvious.

How far above 1 Mc/s it is worthwhile
going is open to debate. Certainly the
better the characteristics of the ampli-
fier the nearer is the pattern on the
screen to the true waveform in the re
ceiver under test but improved perform
ance can only be obtained at the expense
of higher powered components, more
complicated circuits, and so on.

For special scientific purposes oscillo
scopes with a frequency response curve
level to at least 10 Mc/s are not un
common. A pair of transmitting valves
are used for the final amplifier stage
while a system of fans for forced ail
cooling may be included in the special
trolley cabinet. The total weight may
be several hundredweight and the cost
anything from £1000 upwards.

AMPLITUDE MEASUREMENTS

However, using small readily available .

valves, etc., it isn’t too hard to design
for a response up fo several Mc/s while
the size and weight can be comparable
with the usual audio instruments.

Apart from having a wide frequency

(c) MEDJUM FREQ.
EQUIVALENT

(e) HIGH FREQ.
EQUIVALENT

/capacity coupled amplifier can be an_al.ysud mathematically from these

range, therefore, a television test oscil-
loscope should be able to be used as a
measuring device.

When dealing with a pure sine wave
in high impedance circuits, the amplitude
can be measured with a valve voltmeter.
Maost valve voltmeters are of the shunt
diode type and, in fact, their reading is
proportional to the peak value of the
signal. They can be calibrated in rms
values only where the measured wave-
form is pure.

VOLTMETER LIMITATIONS

If a valve voltmeter is applied to a
one of the waveforms of Figure 2 the
indfcation will be proportional to the
peak value of the signal but if it is
calibrated in rms valves the actual read-
ing will not mean very much. The posi-
tion is further confused by the loading
effects of diode where the signal source
has appreciatfle internal - impedance.
When the time! the signal is at its peak
value is small compared with the total
time of a cyele the reading will be fur-
ther in error due to discharge of the
storage capacitor in the voltmeter itself,

It should be fairly clear then, that
the valve voltmeter is of limited value

(a)

(b)

1

—

200V

(c)

Figure z Wavsforms ars typical of those found in TV receivers (a) sync. pulse at
input tu frame oscillator (b] flyback pulse befors differentiation and [c) current in
frame deflection coil obtained by mesasuring voltage across small series rasistor.
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PAS14
Line E.H.T.
Chassis

Assembly.

Deflection
& Focusing
Assembly.

" PAS1S
Turul' Tunnr

NOW SITUATED

FOR AUSTRALIAN USE
AVAILABLE NOW AT ...

MAGRATHS

(146 Coupling Cail Yellow,

1148 Couphing Cont Blye

1149 Couphing Codl Violet

1150 Video 1., Sound Trap Cad Oraage,

LSt Tad Yideo LE. Tramformer Red,

¢

UIR7 1005 5 MUS LF Trane White,

"y
Line Lineanty
1192 Video Souad Trap Col Grey Col.
) " N
Tt biter Choke Line Binching Puosh pull
‘ Tanstormer ne Symt Trams

Asrial Coile: Libh Channel 2,
W76 Chanuel 7; LIBO Channel %

Myaer Conhy: 1367 Channet 2
1177 Channel 7: 1181 Channel 9

tilament Chekes,

U354 Greem LSS Yellow: LISk Red.

e
UBS Hilimest Chobe

ms
Frame Quipw
Tramstormer.

Video Compensating oty
U60 Yellow; L16! Red; 1162 Blue

A10HB 21 Dellectian Coil Assembly,

) Delecnon Coil

T2

Power Tramloimer.

PASIS L. Chassis

Hirizantal Output Transoemm

We can aiso sup, ly PICTURE TUBES and T.V, ANTENNAS
Call or write fo. details

® PRICE LIST NOW AVAILABLE SEND TODAY!
® TRADE ENQUIRIES WELCOMED. L

J.H. MAGRATH

FIRST. FLOOR 208 LT. LONSDALE ST., MELB., VIC F33731

"AND CO.
PTY, LTD..

Page Seventy-two

- :Radio, Telayision & Habbies, Febare. 1957



TIME BASE/X. AMPLIFIER USES ONLY TWO VALVES

WIDE BAND CRO

(TIME BASE)

Fi_guro 4. The 8BXé runs as a Miller/transitron oscillator with 4 ranges covering betwsen 10 cfs and 100 Kefs. A fifth position
switches the valve to voltage amplifier operation. The 12AU7 delivers a halanced output to the CRT deflector plates. A very simpls

for the measurement of the amplitudes
of complex waveforms in a TV receiver.

If full use is to be made of the data
issued by manufacturers relating to the
waveforms in their receivers, it should
be possible to make quantative obser-
vations from the screen of the oscillo-
scope.

At this time it is not practicable to
make a service oscilloscope capable of
making measurements with the accuracy
of a valve voltmeter nor is this neces-
sary. If amplitude measurements with an
accuracy of plus or minus 10 pc or even
20 pc are possible it is usuvally good
enough and very much more satisfactory
than guesswork based on the valve volt-
meter reading.

STEPPED ATTENUATOR

A stepped attenuator is tfrequently used
in television test oscilloscopes instead of
the continuously variable control. familiar
in the audio instrument to allow an am-
plitude scale to be engraved on the
graticule in front of the CRT screen.
Without the horizontal sweep, a vertical
line with length proportional to the peak
to peak amplitude of the signal appears
on the screen while a synchronised sweep
allows additional waveform information
to be displayed in the usual way.

In the case of a voltmeter with a
meter indicator it is reasonable to make
the ranges in the ratio of up to 5 to 1.
However, since the CRT is not as defin-
ite an indicator as a meter and it is
desired that a pattern height filling a
good part of the screen be displayed.
the ranges are kept to a ratio of about
2 to 1. The series 1, 2, $, 10, etc., give
approximately this ratio and at the same
time allows a fairly simple scale to be
engraved on the graticule.

but effective synchronising arrangement is used.

There is a second important reason
for a stepped attenuvator rather than a
continuously variable control, At the
upper frequencies which a television test
instrument must be able to handle, un-
avoidable stray capacitances to ground
have reactances comparable with circuit
resistances, so that they cannot be
ignored. A stepped attenuator permits an
exact adjustment for each setting.

So much for a very brief introduction
to the subject.

In the design of an oscilloscope, the
first item to consider is the cathode ray
tube.  Although it is more than 10
years sitice the war, disposals cathode ray
tubes are still in good supply at a frac-
tion of their original cost. Admittedly.

a small percentage of the tubes now have
a pas pressure above normal, due to
standing, but even if vou are unlucky it
will cost a lot less to obtain a good CR
tube from disposals than through the
usual commercial channels,

Of the CRT types available from dis-
posals sources, the SBP1 and the VCR97
with screen diameters of 5in and 6in
respectively are the most plentiful, and
at the same time the most suitable. It
is logical, therefore, that our new oscil-
loscope should be able’ to use either of
these types.

At the same time, some of the latest
tubes have more attractive characteris-
tics than these types, and if you are pre-
pared to spend }from £10 to £15 on a

|
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Figure 5. The effact of varying amounts of peaking inductance. For goed transient per-
formancs, the response should not be allowed to rise substantially above refarsnce
level at any frequsncy.
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20 Watt AMPLIFIER

PA 829. 20 watt, 240 v. mains or 12 volt battery
amplifier provides all facilities necessary for P.A.
Hiring. These include two microphene channels with
a third optional channel for microphone or pickup or
radio. Either high or low output pickups can be used.
Features include a battery saving switch and a bass
cut switch Yo control L.F. response when using horn
speakers. A plug-in V.U. mster and monitor speaker

are available accessories.

for every requirement of Maobile Publie
Address Operators.

o
\'"~\ In addition to this Amplifier, there ore many
versotile mains and battery operated arpel:-

{‘ fiers in the extensive A.W.A. range providing

HANDLERS

HEAD OFFICE & WHOLESALE DEPT., PTY.LTD.

Cnr. ALBERT & CHARLOTTE STREETS, BRISBANE FA 0341

Ms SPEAKERS

FOR HOME & P.A. USE

PERMANENT MAGNET
) TYPES
All less transformers.

3hin (3.2 ohm V.C.) 1 17
4in (3 ohhm V.C.) .. ¢1 9
5iin (3 ohm V.C) ¢£1 11
6in (3 ohm V.C.) . £2 2
7in (3 ehm V.C.) .. £2 11

9in x 6in (3 ehm U.S.) £2 13
12in (3 ohm V.C.) £3 1
12in (6.5 ohm V.C.) £3 14
12in (12.5 ohm V.C.)

12P.38 Series £6 6

S Vet oww

S5in (3 ohm
Gitn (3 ohm
7 (3 ohm
12in (6.5 ohm

XJI—3.2 ohm V. . 1:/.5
XA—3 ohm V.C. L 13/7-
TU—22 or 65 ohm V.C .
] A . £1ﬁ£]/§
SPEAKER FLARES: I'X—125 ohm V.C. £1/10/

for use with 7in or 12in PM. . . MISCELLANEOUS
Cone Speaker  units.  P.A.108 E'%Decolﬁiﬁ 1\!;C Pfg uszwe‘ﬂfg
PAPTe i Theeel music Xuss 19P 38 Series . £2/9/6
extended L.F. response. Prices include tax

NUEAKER TRANSFORMERS

RONNETTE

MICROPHONES

\\\\\\\\\\\

I

E2
\ MICROPHONE G.5. 21D
A streamlined, filting
model. Swivels (00 deg.
for semi or omni-direc-
tional use and INCOR.
X N : . PORATES SWITCH. Fre-
MICROPHONE B8.110  HAND MICROPHONE duency response 307,500
Most popular for P.A.,  This type HM.7 has a ¢/3-  ldeal ~ for “all
Amateur Radio and  pajented ’'Filtercel” in- P-A. fobs. £9/3/6

intercom. Semi-direc- sert  with a frequency
tional with high quality response of 30-7.500 c/s.
polopas  case, Fre- Ideal for mobile jobs.
quency response  30- In  attractive die-cast
13,000c/s. £3/19/7. alloy case, £4&/7/11.

A (" & E
"FONOFLUID'" Turnover Crystal Pickup. In- MICR

corporates a ball-bearing swivel and new A 2-CELL-UNIT  omni-
pressure  compensator. New design  ensures directional model of
perfect tracking -of both standard and L.P. wide response — 30-
discs.  Can be supplied with a variety of 16,000 c¢/s. Fer stand
cartridges for either normal or HI-Fl repro- mounting or hanging
duction.  £7/9/1. suspension. £16/9/6.

_ Branches at Cairns, Townsville, Mackay, Rockhampton, Bundaberg, Mary ck and Toowoomba
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WIDE BAND CRO

(POWER SUPPLY)

2N2-1

- 200mA T
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Figurs 6, Powsr supply and control circuils, Ths balanced hutizontal bt conbral ragquies 5 dual pulenbiometer while o control
astigmatizm) I previded o kasp the final acceleraling annds and the defloclor plales at Uhe same palential, 1 requires enly

now {ube you could have a choice of
screen phosphors, better deflection sen-
sitivity  and  Jower  stray capacitances.
Fxternal dimensions arc about the same
or less thag for the  SBPI and  the
VCRY97. so that an instrument designed
around these will have room for the
newer types.,

Considerable thought was given to the
mechanical design of the new instrament.
We felt that some of oue carlicr designs,
while having the sadvantage of » simple
amd incxpensive chassis, did leave a lot
to e desited bothe in the matter of stray
Capaciiances and  cise ol (’nn\ll‘ll&'liml

MECHANICAL FEATURES

Unfortunately, it is easy to admire the
mechanical features of commercial in-
struments in glossy overseas publications,
hut the cost from the point of view of
the home constructor would be all out
of proportion to the advantages gained.

The main amplitiers and the time base
of our new instrument are built in a
vertical chassis at the rear of the casc.
Important advantages are that the critical
coinections  between  the output ampli-
ficrs and the cathode ray tabe need only
be a couple of inches long and that mos
of the conrponents are accessible simply
by removing the back of the case when
minor scrvice operations arc necessary.
With an instrument of this weight and
bulk, this last point is very important

If e¢hecks of components it iceessible
from the rear are necessary, the vertical
chassis makes the assembly sell-support-
ing in an inverted position without dam-
age to components, again an important
advantage.

The fayout makes ft necessary (0 usé
extension shafts for a noother of con-
trols, which, hecause of crttical  leads,

eccazional sadjushnenk

must be placed in the 164y chassis, Bras
rod %in in Jdiameter as plentifnl and
cheap, and there are noe difbiculties n
making all the remote controls smooth
without backlash.

‘Shafts for two of the controls are at o
stight angle in order to allow optimum
pancl layout and at the same time place-
ment of components in the rear chassis.

Valves in the main amplificr and time-
hase circtits sre moanted  hovizontally,
with tips toward the front panel. The
types used are not critical of mountinn
position  and  the botler  quality noval
sockels are (';”\;]hl(‘— of h()'(“!l,\,‘_ them -
Iv, Special clamping sochets may be
used 1l desired, bur not the totally en-
closed type, which would hinder heat-
dissipation and increase unnecessarily
stray circuil capacitances.

Space on the hortzontal chassis  be-
tween the front panel and the vertical
chassis is available for power transform-
ors, rectifier valves and small compon-
ents associated  with the power supply.
The pre-amplifice valve is logically placed
on the hortzontal chassis close 1o the
front panel and nput altenuator.

A cathode follower accepts the output
from and provides o high foad impedance
for the pre-amplifier, At the same time,
the fow output impedance of the cathode
follower allows it to be fed into a see-
ondary attentiator with  resistance  fow
enough for compensation to be unneces
sary.

CATHODE FOLLOWER

A long lead from the output of the
cathode follower at the front of the in-
sstrument can he run to the grid of the
first wanplitier on the rear chassis withow
appreciable attenuation within the fre-
queney range of the imstrument Fu
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ther, tance of the
cireitiy ensuwres that hum pickup in the
long, unshielded fead is nsigmficant.

High-frequency petformance of oscil-
loscope  amplificrs is fimited by stray
cireuit capacitance..  As the frequency
becomes higher the reactance of stray
capacitances heconres lower, and hence
the altenuation in yesistance,/ capacity
conpled amplificrs greater.

AN EXAMPLE

A wpecihe cxampls w3l made t
lemy olenrer. The mput copaciance 3
caded with the deflectar plate of & tvpical
S CRopube oabout 15 pF, Fven in
the case of a specially-designed video
pentode, the outpul capacitance will be
about 7 pF., to which must be added
strays of at least 5 pF., making an op-
timistic minimam of 27 pF., which has a
reactance of 6O0VQ ohms at | Mc/y and
2000 ohms at 3 Mc/s.

One of the ways of cxtending the
upper frequency tesponse of the amph-
fier is to- employ fow-valuce load resist-
ances. The idea is that it then requires
a higher frequency fTor the reactance of
the stray capacitance to become compar-
able with the load resistance.

Unfortunately, as the Toad resistance 1»
reduced, the gain of the stage is reduced,
and also the maximum output voltage
which it is capablc of delivering.

Gain can be increased by employing
special high gm valves, but it is not easy
to manufacture such valves, and in prac-
tice the upper limit is of the order of 8
mA/V. Valves with greater gm figures
are available, but on further checking it
will be found that the input and output
capacitianees are high, making the figure
of merit, o zam-handwidth factor, less
than for valves ol modcrae g, I

the low ternal rec
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DO YOU REALISE

THAT THERE IS AN AUSTRALIAN MADE TAPE-RECORDER
EQUAL to the WORLD’S BEST!

with every known feature, giving highest fidelity, easy to operate,
reliable, guaranteed, low priced.

HERE ARE SOME OF ITS.CHARACTERISTICS .
%* The most simple and efficient ONE KNOB Tape Control % Up to 5000 c/s at 1 7/8in/sec without flutier or wow

giving definitely no spilling of tape. {good quality for music).
* 40 seconds Fast Forward and Rewind.
* Instont but resilient “Differential® Brakes. . * Up to 9000 c/s at Idin/sec and up to 14000 c/s at
* Counter-Placefinder. 7%in/sec, bath giving HIF1 reproduction.
* Guaranteed Frequency response. (15in/sec also awailable.)

CALL OR WRITE FOR FURTHER DETAILS AND CONVINCE YOURSELF OF ALL

.- N GVA'I‘AP E *® has to offer

PLEASING (o LISTEN 10—EASY 10 OPERATE—BEAUTIFUL to LOOK
al(—RELIABLY made and designed (Guaranteed for one year) —
HIGH value for LITTLE cost.

YES, these are Novatape’s claims, check for yourself!

We offer to send ON APPROVAL to districts without representation WIT1 ) 7 BUY.
Please write for details and we will be pleased to assist you.

COMPARE  FEATURES ~— COMPARE PRICES and your choice will invariably be NOVATAPE which is
individually built—not mass produced.. A Highy Quality
product at a LOW Price,

lls 1

TU D (Three speed. (hree wotor. 7-inch reel) model
with 2 heads or 3} heads, With » 3 HEAD

Recorder direct eomparison hetween the incoming sound and the recorder

sound cam be made IMMFEPIATELY. thuys enabling the carrect Jevel. efc.
100 pc recording assured under all conditions.

IIECHO ETTEII (Two Speed. Sv4-lnch reels) light-
weight (19Ib) in Zip carrying bag,
BARGAINS —_

A tew more “NS” 3} motor-2 speed DECKS, TO CLEAR for - £29'10/-

1 DEMO “NOVATAPE"” A 3.speed J P %1
MODEL A Jspeed DECK .. .. .. .. .. .. . .0 oo 0 o0 . £33
MOTORS FOR CAPSTAN, take.up or rewind PN e .. K£Y/4-
TAPES: ﬁllghﬂv lised, £1, New, Plastic, 1Is1 rlllali(v tn clear, £2,

e P '

‘ ULTRALINEAR O0/P TRANSFORMERS

FOR EVERY TYPE OF VALVE, ‘Nova" Ploncered “Ultralinear’ In Avstralia.

UPr to 12 WATT (1 impedances). £4717/6, UP to 20 WATT (4 lmprdnnm), £6/3/~
Other types an application.
O/P Transformer for Playmaster 1 to 11 and for ﬂu

Mullard 5-10 and 20 watt Amplifier Transformers Kit Sets.
TRANSISTOR TRANSPORMERS, T.V. TRANSFORMERS

Rewlnds and any type transformer or mﬂ 1o r’s  speclficath
Call, ring or write for quoie on your needs,

TERMS ON LOW DEPOSIT

For further deluils contact your dealer or

IMMEDIATE GREAT " "
SUCCESS! THE . . . :
Fu"y Transistorised 311 SUSSEX ST., SYDNEY. BM6138-BM2350,

Open Saturday morning and week nights,

FlELD-STRENGTH.TESTER Melhourne enquiries: R. Waller, 8% Hawtharn Rd,, Canlfield. LF2911.
i £ Mopore St., Hawthorn, E.2, Haw, 3363,

ot ‘Slefetane’ Electronics,

PATTERN pammmmmammmmmmznm-CUT OUT HERE-semcesmommane.
: 1

B Please send without further obHgation details of vst :

GENERATOR | : '

Il ' '

} NAME :

A small portable instrument every 1.0 s 1

TV technician and workshop can y APDRES! : ]

afford. : T enclose LARGE self-addressed envclope and 94 In  stamps, 1

------------------------!------------------.------‘
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general, therefore, more stages are re-
quired for a given gain in a wide-band
amplifier than in a narrow-band ampli-
fier.

Maximum undistorted output {rom an
amplifier with low-value load resistance
can be increased hy increasing the cur-
rent flowing through the load. ie.. the
plate current of the valve. This means
that the plate dissipation of the valve
and the power dissipated in the load
resistor must be high.  Some small ad
vantage is gained by the high plate cur
rent in that the gm increases. but the
problem of obtaining high gain, high
voltage output and wide bandwidth at
the same time s a scrious ong. ’

A COMPROMISE

In practicc it becomes a matter of
striking a compromise between  band-
width and maximum undistorted deflec-
tion on the one hand and cost and com
plexity on the other. The greater the
Landwic*h the greater the power  con-
sumplion and the number of valves
while in order to cconomise for a given
frequency response  widehand  ascilio-
scopes arc usually designed for an un-
distorted deflection of about the diamete:
of the screen only.

It is worth digressing for a moment
to note how the design of a wide band
amplifier an be analysed on a ¢ rantita-
tive basis.  Figure 33 shows a vollage
amplificr circuit and the resistance cap
acity coupling components in the plate
circuit,

For analysing the circuit at small S
nal levels the equivalent circuit of 3b i
convenient.  Here the pentode valve i
replaced by a constant current generator
and a shunt resistance equal 1o tin
dynamic plate resistance of the valve

At medium frequencics the coupling
capacitance Ce normally has a low re-
actance while the stray capacitance has
a high reactance so thar -oth capacitors
can be omitted from the equivalent cjr-
cuit with small error. Further, in the
case of a wide band amplifier, the coup-
ling (or load) resistance Re is usually
small compared with the other (wo and
the cquivalent resistance of all (hree in
pavallel is almost cqual to Re. This be-
ing the case a simple calculation shows
that the gain of the stage is closely equal
to gm times Re.

LARGE VALUES

At low frequencics, the reactance of
the stray shunt capacitance is high but
the reactance of the coupling capacj-
tance becomes appreciable. In order
that fow frequencies not be attenuated
Cc should be made as large as possible
and also Rgl the grid return resistance
of the following valve.

At high frequencies the stray capaci-
tance becomes appreciable and as we
have already mentioned the value of Rec
is reduced in order to reduce the shunt.
ing cflect,

In the low frequency case there is a
Jimit 1o the upper value of Rgl because
of the characteristics of the following
valve.  Usuvally it is of from [ to 2
megohms. Cc cannot be made too large
because it ‘tends to become large physi

Figure 7. Vertical amplifier response

is fevel from below | ¢/s fo over IMc/s

and undistorted output at medium

frequencies sufficient to deflect the

spot off the screen. Details of its ad-

justment will be given in a subsequent
{ssue,
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offering you the widest range of pick-ups

A de-luxe crystal pick-up to satisly

the most exacting. Complete with

GP32: Mugnetic pick-up provides a good
standard  of reproduction  with
normal cquipnient at reasonable
price. Output voi-
tage, 4 volt w

1,000 ¢ p.s.

PRICE, £2/12/6

HGP33: , crystal pick-up. lIncorporates
the HGP37 turncver cartridge for
g standard or micros-
groove recordings
with cantilever
stylus.

# PRICE, £5/15/-

GPS50: Is a HIGH-OUIPUT crystal | ~aza. R "
pick-up suitable for reproducing stan: ??60‘ tucorporates  the tatest-type
dard and microgroove records through CERAMIC caruidge—umatlected by

low-gain amplifiers as used in small heat or humidity. For use in tropical
« record. players and some radios.
[__PRICE. £4/19/6 arcus PRICE. £6/16/-

GP10: Is a crystal pick-up utilising the GP9
cartridge, combining purity of repro-

duction with ex-
treme reliability.
Resonance-tfree
respoanse from
50/8,000 c.p.s.

1,000 c.p.s.

FREE BJPRICE. £3/12/6

plus these

D)

replacement
cariridges

HGP39
CARTRIDGE
Designed 1o meel
the most exact-
ing requirements
of modern re-
cordings — low
element mass and
very high compliance enables the
heaviest modulation possible o be
traccd with & minimum of record
wear. Both standard and LP
heuds available. PRICE, £3/12/6
i

&Py

CART- CoN Wl
RIDGE - =
Now fam T

ma as the

1ri W the  unibreskable
standard  steel o
78 t.p.m. records.

crystal, Tak
fibre needles for
PRICE. £1/11/6

A HIGH-
OUTPUT
e  cartridge suit-

able for reprodic-
e standard and microgroove
records through tow-gain amplitiers.

PRICE, £2/3/-.

CARTRIDGE
GP61

P = H -
A CTRANTC ; BT o5
cartridge that
will withstand \ﬁ
Ure rigouss of ———

4 tropical climate apd is, at ihe
same time. very tobust. PRICE,
£3/19/6 E

\ HGP3?
cCARTRIDGE
A TURN.
OVER cart-
ridge with
cantilever
stvlus that utilises 4 new method of
crystal drive, a bisectional control
c¢lement that achieves indcpen:

Outpul, 1.5V at |

Write now for
illustrated

literature on

shown on this

“age Savanty-sight

dent  characteristics  Tor

standard and micro-
groove, PRICE,

£2/18/6

technical Sole Agents in Australia:

e | AMPLION (A'SIA) PTY.LTD.

page. 88 Parramatta Road, Camperdown, Sydney, N.S.W. Phone LA 6124
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cally. It then has a large capacitance
* lo earth and adversely affects the high

frequency response.

When the largest values of Cc and
- Rgl which can reasonably be used are
chosen it is usually found that the low
frequency response is still not good
enough for checking certain waveforms
likely to be found in television testing.
It can be further extended by placing
an additional load resistance in series
with Rc and bypassing the junction to
ground with a Jarge value capacitor. In
the circuit diagram, the arrangement is
the same as the familiar decoupling cir-
it and in fact it can and often does
stve both purposes.

IOW FREQUENCIES

The wupper line of the additional
load resistance is set by the permissibie
voltage drop while for exact compensa-
tion the time constant of the additional
load resistance and the capacitor must
be chosen equal to the time constant of
Cc and Rgl. In practice, the one low
frquency compensating circuit can make
w for low frequency attenuation in a
mmber of Rc¢ coupling circuits at the
ame time. It is easy to determine the
opimum  values by observing the per-
formance on very low frequency square
waves.

In this instrument the low frequency
hlf power point is well below 1 ¢fs, a
performance which would be regarded
a phenomenal in an audio frequency
power amplifier. 1t can handle a 25 ¢/s
square wave with necgligible distortion.

At high frequencies the upper half
power frequency can be extended by a
factor of about 1.5 to. 1 by placing
an inductance of suitable value in series
with Re. If Q is defined as the ratio
of the reactance of the series inductor at
the half power frequency without com-
pensation to the value of the load. resis-
tance, then the performance of tbe am-
pifier with different values of peaking
mductance is shown in Figure 3.

In practice, the value of the peaking
inductance is not extremely critical, but
if it is madc too high there will he a
peak within the range and the amplifier
will tend to ovcrshoot on transicats. On
the other hand, if ‘it is too low thc am-

frequency than with the correct value.

~ PEAKING METHODS

' The method of Figure 5 is known as
shunt peaking. There is also a series
tompensating method, which is capable
of extending the upper frequency range

- even further, but it has the disadvantage

- of being more critical to adjust correctly

L. than the simple shunt method, At the

; ume time it may well be worth while

| describing a version of the vertical am-

§ plifier with series peaking at a later date

b for those who are willing to tackle the

t more involved and critical adjustment

K pocedure. .

. Low  frequency atftenuation duc to

. towpling components can be completely

i oercome by using direct coupling. This

. method also helps to improve the posi-

g fion at high frequencies since the stray

tapacitance between the coupling capa-

titor and ground no longer exists.

Amplifiers direct coupled from the in-

L it terminals to the CR tube deflector

tplated can and have been designed.

However, such amplifiers introduce fairly

rious problems in the matter of power

pplies, attenuators and stability.

Our new oscilloscope uses direct

upling between the output valves and

plitude will tend ta drop off at a lower

Radio, Tefavision & Hobbiss, Febraary, 1957 _ -

e e v

the CRT deflector plates and also bhe-
tween the driver and push-pull output
stage. Three coupling capacitors which
would normally be required to have a
large value and voltage rating are clim-
inated, while the circuit is complicated
only by the need for an astigmatism
control. The latter is required to keep
the final accelerating anode of the CR
tube at the average potential of the plates
of the output valves and thus avoid
defocusing.

From a study of the circuit (Figure
6) you may note also that a balanced
horizontal shift control has bcen includ-
ed for the same reason.

A balanced shift in -a vertical’ direction
is automatically obtained when the shift
bias is applied to the grid of the driver
valve.

Coupling capacitors betwcen the pre-
amplifier and cathode follower (Figure
7) and also between the cathode fol-
lower and the driver are not subjected
to a high DC voltage and, therefore,
may be physically small. Stray capa-
citance to carth is then not so serious
a problem.

The capacitance between the input
terminal must have a high volitage rating
and a fairly high value is required. The
physically large component effectively
incrcases the input capacitance of the
instrument. In cases where the source
impedance of the circuit being measured
is high a special probe is the best solu-
tion and provision for a probe is, there-
fore, made.

PERFORMANCE FIGURES

The high frequency half power point
of the new instrument is above 3 Mc/s.
Further details will be given later when
we describe the construction and adjust-
ment,

Energy fed into the wideband ampli-
fiers eventually appears in the form of
heat and it is very necessary to design a
wideband oscilloscope in such a way that
the heat can be dissipated without exces-
sive temperature rise. The main heat-
producing components are valves, high
power resistors and transformers and the
mechanical arrangements should be such
that the flow of air by convection around
thesc components is restricted as little as
possible.

The extensive cut-outs in the cabinet
and chassis of the new oscilloscope as
detailed in the full-size blueprints are
essential for normal component life,

Electrolytic capacitors deteriorate rap-
idly if subjecled to excessive lempera-
tures, while wax-inipregnated paper capa-
citors, resistors, transformers and all
other components will suffer if ventila-
tion is not provided.

Some of the newer paper capacitors are
specially designed to withstand elevated
temperatures and the position now in
this regard is better than. it was a fcw
years ago.

The electron beam of a cathode ray
tube is sensilive to magnclic as well as
electric  fields, which c¢rcates another
problem in the.design of a cathode ray
oscilloscope. l.arge power transformers
are required for a wideband CRO and
even when they are specially designed
there will be some external magnetic
field to cause spurious deflection of the
spot. :

In order to keep the external magnetic
field from the transformer as low as pos-
sihle high permiability iron is used and
the core made as large as possible. Com-
promises have to be made because of
cost and size, while in many cases weight

will be a consideration.

A heavy copper band wrapped around
the outside of the transformer serves as
a simple and inexpensive means of reduc-
ing the cxternal field and the transformer
types we have specified for the new in-
strument are fitted with this band.

Yet another means of reducing the ex-
ternal field is to totally enclose the trans-
former in a magnetic shield made from,
say, cast iron. Such a shield is bulky
and introduces difficultics in bringing out
the Jeads. .

MAGNETIC SHIELDING

1t is generally cheaper and more satis-
factory to leave the precautions at the
transformer end to a low flux design pius
a copper band and concentrate on shield-
ing the cathode ray tube itself.

It is unfortunate that the shiclds pro-
vided for the tubes in the original mili-
tary equipment are not very satisfactory
where power transformers of the size
required for a wideband CRO are (o be
included in the same case as the CR
tube. In any case the original shiclds
appear (o be in very short supply.

While it is possible to buy special mu-
metal shields covering the full length
of the tube and providing very effective
shielding, such shields are expensive and
must be ordered specially. The delivery
delay may be some months.

For many pcople a special mu metal
shield will not be an acceptable solution
to the problem” and we, thercfore, hope
to be able (o give the specifications of
a shield which can be made from more
readily available materials in an early
isste,

We must point out that the problem
of magnetic deflection is simply a result
of designing a compact wide band in-
strument and that designers of com-
mercial instruments face exactly the same
problecms. In fact, by using two pewer
transformers as we have done and phas-
ing the primaries suitably, the magnetic
fields can be made to partially cancel
out and the spurious deflection is reason-
ably small. Also, the beam acceleratjng
voltage is fairly high at almost 2 KV,
which helps to make it insensitive to
stray magnetic fields.

The high EHT also helps to produce a
fine focus but. quite apart from the tube
ratings. there is a limit to the desirable
EHT because the vollage required to
deflect the beam becomes proportion-
ately higher.

FILTER CHOKXE

The magnetic field from the filter
choke can also have an appreciable effect
on the electron heam and its placement
was carefully considered in the new
instrument. The most satisfactory posi-
tion is directly under the CR tube on
the vertical chassis where it is easy 10
provide a greater thickness of shiclding
materiat.

The alternating componcnt of (he

“magnetic ficld from the filter choke can

be reduced by using a high value for the
input filter capacitor. Care must ‘he
taken that the peak current rating of the
rectifier valve is not exceeded, however,
We mention all these problems in or-
der that readers appreciate them fully
but in practice the most rudimentary
shielding will reduce the spurious deflec-
tion to the point where the instrument
can be put to use satisfactorily. 1t is
only when the extremely fine trace which
the clectrical circuit permiis is required
that all precautions need be taken.
(To he Continued)
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offering you the widest vange of pick-ups . . .

HGP40:

A de-luxe crystal pick-up to satisfy

the most exacting. Complete with

standard and microgroove heads.

Magnetic pick-up provides a good
standard  of  reproduction  with
normal equipment at reasonable
price.  Output vol-
toge, 4 volt at

1,000 C.p.s.

) PRICE, £2/12/6

HGP38: A (rysal pick-up. Incorporates
the HGP37 turnover cartridge for
" standard or micro-
groove recordings
with cantilever
stylus.

PRICE, £5/15/-

GP5O: [s a HIGH-OUIPUT crystal
pick-up suitable tor reproducing stan-

dard and microgroove records through CERAMIC cartridge—unaffected by
low-gain amplifiers as used in small

b e iadics heat or humidity. For use in tropical
5 an adi0s.
PRICE, 24;19/6 areas PRICE. £6/16/-

GP&0;: lucorporates the latest-type

GP10: [s a crystal pick-up utilising the GP9
cartridge, combining purity of repro-

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

replacement
cartridges

HGP3%
CARTRIDGE
Designed to meet
the most exact-
ing reguirements
of modern  re-
cordings — low
clement mass and
very high compliance enables the
heaviest modulation possible to be
traced with a minimum of record
wWear Both  standard  and  LP
heads available, PRICE, £3/12/4

GPry - = #
CART- e me— )
RIDGE ==

Now fam-

ous as the

cartridge with the unbreakable
crystal. Takes standard steel or
fibre needles for 78 r.p.m. records.
PRICE, E1/11/6

GP5%

~CARTRIDGE
A HIGH-
OUTPUI
™  cartridge suir-
uble for reproduc-
mg  standard  and  microgroove
records through low-gain ampliliers.

PRICE, £2/3/-.

CARTRIDGE
GP81 AR

=8 o o
A CERAMIC '.‘.,‘ b o -
cartridge that == | ol
will withstand &
the rigours of T
a tropical climate and is, at the
same time, very robust. PRICE,
£3/19/6

HGP37
:CARTRIDGE
A TURN-
OVER cart-
ridge with
cantilever
stylus that utilises a new method ol
crystal drive, a bisectional control

clement that achieves indepen

Page Savanty-sight

dent  characteristics  for

standard and micro-
groove. PRICE,

£2/18/6

) 1,000 c.p.s.
;_jPRlCE. £3/12/6
Write now for
illustrated .
$echaical Sole Agents in Australia:
literature on
et | AMPLION (A'SIA) PTY.LTD
products [ ®
shown on this :
page. 88 Parramatta Road, Camperdewn, Sydney, N.S.W. Phone LA 6124
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An instrument recently submit-
ted to our laboratory for exam-
ination was the Philips cathode
ray oscillate type GM5659. This
is one of a series of instruments
this firm is currently making
available " for TV servicing.

PRODUCT of the Dutch Philips

factory; The GMS3659 reflects the
resources of a large organisation with
wide experience in the manufacture of
all tvpes. of cleetronie equipment.  The
small fittings  are numerous  and  im-
maculately  fingshed.

A very worthwhile feature s a hinged
hood which can be swung in {ront of
the screen to minimise external light
reffections.  This, in conjunction with a
deep grecen filter, makes for casy obser-
vation under the brightest lighting con-
ditions.  The green filter also carries
a graticule to facilitate measurement of
observed phenomena.

The case measures. 12in high, 8}in
wide, and 16in deep; these dimensions
include the carrying handle and knobs,
The case is well ventilated with attrac-
tive grille sections, while the internal
layout has been very carefully planned
to allow a frec fow of air past the
maior heat producing components,

Shock mounting feet muke the instru-
ment suitable for mounting in a truck
or other situation likely o be subject
to vibration.

BANDWIDTH Mc
Flectrically also, the GMS5659 is a
very  attractive instrument. Both the

horizontal and vertical amplifiers have
the same specifications which include an
amplification of 830 times and a band-
width from 1 ¢ps to 1 Mc.

This handwidth is adequate to allow
ohservation  of the pulse shaped and
rechungular voltages normally encounter-

cd in TV veceivers with at least suf-
ficient accuracy for service work,  For
design work  a more elaborate  nstru-

ment may be justified,

Another feature of considerable value
in TV servicing is the provision of cali-
brated gain controls whereby the instru-
ment “miay be used as a voltmeter of
reasonable accuracy. By reason ol the
wave forms encountered i TV reccivers
it is seldom that a conventional YVTVM
is ahle to give an accurale reading.  In
order to make full use of the data pro-
vided hy sct manulacturers it appears
essenfial to use a calibrated CRO.

Facilitics for external Jdntensity modu-
lation of the heam are provided, a {cu-
ture which will be found useful in many
applications, inciuding fly-back suppres-
sion when used with certain types of
wobbulators.

in practice, the gain of the defiection
amplifiers provides a very useful margin
over normal requirements, meaning that
even abnormally weak signals can be
portrayed cffectively. -

The Philips GMB5659 cathode ray oscilloscope reviewed on this page. The screen hood
and green filter-graticule are shown folded back in this picturs, Either or both may be
swung in front of the screen as required.

Vhe time base is of the hard valve
varjety, employing Iwo  lwin  (riodes.

Three of the triodes generate the actuad
saw tooth voltage while the fourth acts
as a synchronising tube to trigger the
time base.

The result is a time base having excel-

lent  lincarity  and  convenient  syn-
chronising facilities. There is no adjust-
able svachronising control as in older

style instruments. merely a swiltch 1o
select, various arrangements of internal
or eaternal control, Synchronising s
virtually  automatic and  withowt  any
undesivable distortion of the image.

ON TEST

Used in our own laboratory over a
period of several days this instrument
lived up to all the manufacturer’s claims
for it.
anically and positive in action electric-

ally; free from interlocking and drift
effects. while there is adequate access

to the various internal Tunctions.

sian K& Hobbies, Febyoary, 1987

The controls are smooth mech-’

A study ot the schematic cirenit dia-
gram makes it obvious that the GM56359
is the result of considerable develop-
mental work directed toward obtaining
an instrument that is smooth and easy
to control.

For example, the vertical amplifier is
push-pull throughout which allows a
vernijer gain control (o be included while
both the * frequency response of (he
amplifier and the positon of the pat-
(crn arc independent of its setting.

A systeme of pegattve feedback with
two  separite feedback paths assists in
obtaining (he stability and good fre-
quency churacicristics which are a fea-
ture of the oscilloscope.

All in all, we found it a very nice
instrument to handle and oneg which,
for the TV and radio serviceman, would
be very hard to fault.

The price is £156 (plus sales tax
where applicable) and further details
may be obtained from Philips Electrical
Industries Piy. Ltd., 69 Clarence St,
Svdney.
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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. T

!
EMITAPE “99"
Long play—thin-based tape, giving 50% increased recording
time on same spool range.

!Mﬂ'APBuses P.V.C. (polyvinyl-chloride) high-tensile film base — the film base which’has strength
plus stability under varying temperature and humidity conditions.

IMITAPI has a 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,
E.M.I. (AUSTRALIA) PTY. LIMITED, 301 Castlereagh Street, Sydney, N.S.W,
E.M.L. [AUSTRALIA) PTY. LIMITED, 167 Flinders Lanhe, Melbourne, Victoria,
EM.I
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All About Batteries

(Continued from page 51)
exactly 2.0 volts.. There it remains for
a long period, falling to 1.8 volts at
very low charge,

Generally speaking a baltery shoulyl
not be used when the voltage per cell
is less than 1.8, or when the specific
gravity is less than about 1110. Failure
to observe this requirement may result
in permanent damage to the plates

The current capacity of an accumu-
lator is summed up in its AMPERE-
HOUR rating, which gives a rough idea
of the number of hours it will continue,
after a full charge, to deliver a speclﬁed
amount of current.

The rate at which an accumulator is
discharged does not uppear to be im-
portant, as far as the life of the bat-
tery is concerned. 1t has even been
caimed that an accumulator can be
short-circuited without damage to the
plates or the active materials,

The same is not true  of charging.
though this is hcqucnlly the subject of
debate.  Other than in exceptional cir-
cumstances 1t does not appear wise to
re-charge an accumulator at a rate
greater than that specified by the manu-
facturers,

Charging at an cxcessive rate or at
a high rate for prolonged periods can
cause internal heating and violent gas-
sing, possibly distorting the plates and
dislodging active material from them.

When not in actual use, an accumulator
will gradually discharge ihrough its
own internal losses, the cffect increasing
a5 the battery ages.

To offset this and prevent sulphation
of the plates, an idle battery should be
given a small charge every couple of
weeks and: its condition checked period-
ically with a hydrometer.

When the electrolyte evaporates suf-
ficiently to uncover the tops of the
plates, it should be brought back to its

normal level by the addition of pure, |

distilled water.

let's Buy an Argument

(Continued from Page 45)
Would it be a desiruble -state  of
affairs anyway?
Lacking - the
vestigate the malter, I can’t say- for
certain but 1'd rather expect a negative
mswer to both questions.  This would
invalidate G.T.'s argumcnts, assuming
that I've correctly interpreted his ideas.

Another point has me thoroughly
puzzled. How could any malfunc-
tioning of the frame oscillator give
sequential  scanning as distinct  from
pairing? ’

Sequential -Scanning  would simply

mean that line 2 would follow immé-
diately on line 1; then lines 3, 4, §

and so on.
But this can’t happen, because the
transmitter doesn’t  send . out line 2

yntil a fiftieth of a second after line 1.
What about all the other
between?

No, G.T. The
ning is determined at
Short of a memory system, the re-
. ceiver can’t present the lines in any
order but the one in which they are
- sent out. All it can do is to jumble
them together or break the picture into
. segments.

As far as 1 can see, the mystery of
. the post-equalising pulses remains un-
- solved.

nature of the scan-
the transmitter.

ULTRON 15 series
TAPE HEADS Extraonlmary

FEATURING:—
* Extreme Frequency Range.
’ (20 ¢ps. to 20,000 cps. at 7.5 ins per sec.)
(20 ¢ps. to 30,000 cps. at 15 ins per sec.)
* Triiple Magnetic Shielding. (—30dB. at 50 cps.)
* High Output.
* Micro-aligned Gap (record and play with separate heuds with no treble
loss).
THE ULTRON 15 series are recommended for:—
* Professional Transcription. :
* Afl Laboratory Uses.
_ % Full Flequcncy chloduumn of PLC RC(.mdcd poes ’
By far the most advariced range of ‘tape heads available, the -ULTRON 15
series is produced in the folowing types:—
ULTON 15, LUFRON 15T, ULTRON IS0 . . . Kecord-Play.
ULTRON 18H. ULTRON {5HT, ULTRON 15HL

000170 gap.
ULTRON 188, ULTRON 158T. ULTRON 881 .. .. High Eficiency Recuord.

Note:—  “T*" denotes standard bhall track. "L denotes lower half track.
are fulf track,

SEND 4/. POSTAL NOTE FOR BOOKLET “MAGNETIC FAPE HEADS®, contsining full
specifications of all [.R. Products’ tupe heuds. Hi-fi 1ape circuits, etc,

A FREE COPY IS SUPPLIED WITH EVERY HEAD.
Retail Prices: Al ULTRON 15 series £9/13/9,
Types HEZ, HE2T (record-play, commerical quality) .. .. .. £6/3/-
Types EU, EUT, EUL (high cfficiency erase) .. .. ve oa «. &£58/7/-
Available from:—
Victoria:—Homecrafts Ltd.,
S. Aust.—A. G. Healing Lid,,
Queensland:—A., E. Harrold Ltd., 123 Charlotle St., Brishane,
MANUFACTURED SOLELY BY L.B. PRODUCTS, 95 McDONALD ST,
MORDIALLOC, 8.12, VICTORIA. PHONE XY1596,

nizh ympedance. 000 7in gan
Record-Play, medium impedance

L0004 gap
All others

290 Lonsdale St.,, Melbourne.
58 Flinders St.. Adeluide.

time just. now to in--

lines in -

For; the Hi-fi Enthusiast!

TRUE
FIDELITY

AMPLIFIER

To maoatch all
PICK-UPS ‘& SPEAKERS

Here's an amplifier that really gives
you the ultimate in sound-production.
Years of research have culminated in
the production of this Symphonic
model — designed for the discriminat-
ing user. And the unit will match
your . existing speaker and pick-up.
The frequency response, overall from
any iaput lo the speaker terminals. is
from 15 to 50,000 CPS within 1 db.
incorporates com-
pensation for standard and LP re-
cords and will take inputs from mike.
pick-up, tape iecorder, TV, and
radio, . Comprefensive details. antd in-
structions arc supplied.  Sce this new
release . the Symphouic 15 w,
True-fidelity Amplifier, Your dis-
tributor will be pleased to demon-
strate for you.

Price £61 all States

Case optional extra

1034 HAY ST.,

® 15w. OUTPUT
® RESPONSE - 15 to 50,000 i ‘
C.P.5. WITHIN 1db The unit also

® OUTLET FOR TUNER

UNIT
® 230- 250v-40- 60c

© Available from

NSW: L G Walker and Co.. 243 Elizabeth
St., Sydney, BM6149. .

8$A: William Palmer and Sons, 32 Pirie St..
Adelaide, WS5254.

WA: A H. 'Gibson (Electrical) Pty (td.,
519 Murray  St., Perth, BA2428. Sound
House Pry. Ltd., 1034 Hay St.. BA3009.

SYMPHONIC MANUFACTURING CO. PERTH
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A COURSE IN TELEVISION:

Having discussed IF amplifiers and intercarri er sound channels, the next logical step is an

examination of the video detector circuit its elf. As we shall see, it is intimately bound up

with the design of the preceding IF amplifiier stage, the following video'stage and the
method of feed to the picture tube. :

THE picture carrier from a television
station is amplitude modulated and
the function of the video detector cir-
euit is basically similar to the detector
in an ordinary AM broadcast receiver
I must 'resolve the modulation com-
ponent from the carrier (or IF result-
ant) and its related sidebands, suppress-
ing the now unwanted carrier com-
ponents and passing the modulation on
to the video circuits for ultimate appli-
cation to the picture tube.
Basically, therefore, it becomes fea-
sible to use any of the commonly-
known AM detectors—grid-leak, anode

bend, reflex, diode, triode. pentode. &c.

—and, in fact, most of them have ap-
peared at one time or another in over-
seas television receivers.

Nowadays, however, it is almost uni-
versal practice to use diodes, either
valve or crystal, in half-wave detector
circuits and an examination of other
types is hardly warranted at this stage.
The almost universal use of “diodes is
in line with modern practice in AM
broadcast receivers.

BASIC DETECTOR

Figure 109 shows a basic half-wave
diode detector, having a source of signal
input and a load resistor “R" across
which the detector develops a voltage
corresponding to the original modula-
tion. (It is assumed that the reader
will not need a detailed explanation of
detector action.)

The capacitor “C” across the load
resistor is an essential part of the cir-
cuit. It acts as a storage capacitor to
maintain the potential across “R™ dur-
ing that part of each RF input cycle
when the diode is not conducting.

At the same time it serves as an

FROM I.F,
AMPLIFIER

R VIDED

OUTPUT
O

=z
Figurs 107 A basic diode detector
circuit, giving positive output with
increasing  carrier, amplitude, The

function of "R and "C" is discussed
in the text. ;

PART SEVEN TEEN

Figure 110. Two commanly used video
detectors. At the rear, the &ALS low-
perveance twin diode; at the front, the
OAT70 germanium diode expressly in-
tended for video detection.

- RF bypass to attenuate the carrier com-

ponents, preventing them from pene-
trating succeeding amplifier circuits and
possibly causing instability, overload or
other undesirable effects.

The value of “C" is dependant lo a
large degree on the choice of “R™
Its capacitative reactance should be
very much less than the resistance of
“R" at the incoming signal frequency,
so that these components will be by-
passed to ground instead of appearing
as a substantial voltage across “R".

TIME CONSTANT

Alternatively, it might be said that
“R"” and “C” must have a time con-
stant which is long compared with the
time interval of one RF input cycle.

Against this, the time constant of
the combination must
comparable with one cycle of the high-
est modulating frequency. If this were
the case, a proportion of the higher
frequency modulation content would ‘be
bypazsed to ground along with the RF
for IF) component.

not be made.

In an AM broadcast receiver the

LA |

!

load resistor “R" normally has a value |

of between 0.1 and 0.5 megohms, be-
ing determined by such things as de-
tector efficiency, the impedance of typi-

cal diode detectors, the permissible load- |

tuned circuits, the

ing on associated
succeeding audio

shunting effects of

coupling circuits and possible loss of

higher modulating frequencies due to
shunt capacitive loading.

It is not very difficult to choose a
suitable value for “C” in a conventional
AM broadcast receiver, because the
incoming frequency (usually 455 Kc.) is
from 30 to 60 times greater than the
maximum audio modulation frequency

which the designer may choose to pre-

serve.

Capacitor "C” may typically have a
value of 100pf. This represents a react-
ance of about 3500 ohms at 455Kc, and
would therefore constitute a fairly effec-
tive RF bypass. At 15Kc, the highest
likely modulation frequency, the react-
ance is greater than 0.1 meg, so that the
shunting effect on the load is only just
becoming appreciable.

BYPASSING EFFECT

At frequencies around SKc to 7Kg,
representing the upper response limit of
most receivers, the bypassing effect of
the suggested “C" is of little conse-
quence.
in cases where the designer may choose
to employ two RF bypasses and.a de-
coupling capacitor for more complete
filtering ahead of the audio amplifier
system.

In television video detector circuits,
the position is quite different. The in-
coming intermediate frequency lies with.
in the range 30-36Mc, while modulation
frequencies may approach 5Mc.

In fact, in most modern receivers,
the video detector must be able to pro-
duce in its output an intercarrier beat at

5.5Mc, along with the normal picture .

modulation, almost  this
limit. .

If the delector load “R™ were to bs
maintained in the 0.1 to 0.5 meg. region,
“C" would need to be kept down to
about 1 pf, so as not to shunt the load un-
duly at the highest modulation frequency
or at the intercarrier beat frequency.

Such a requirement would be fantastic,
because stray circuit capacitances along
would amount to many times this mini-
mum figure.

In fact, on this basis, the problem
would no longer be one of nominating

extending to

a suitable value for “C” but of avoiding |
the bypassing effects of already existing |

circuit capacitance, c B
Since there is a practical limit below

which stray circuit capacitance cannot be

reduced, the only course iz to accept

IPagc Eighty-four
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;hc inevitable and assume a likely figure
or it.

The diode load resistance can then be
reduced to a figure which is comparable
with the anticipated capacitive reactance
and which gives ‘the time-constant char-
acteristics aiready outlined.

Allowance may have to be made at
the same time for any additional RF
bypass or filter components, which may
be deemed necessary.

DIODE LOAD YALUE

In practice, this generally means the
use of a diode load resistor of between
4000 and 10,000 ohms, As we shall
see later, in more detail, the practice
of reducing load values to counter the
effect of shunt capacitance is common
in circuits handling video frequencies.

The capacitor “C” is usually made
about 10pf, a figure which will be dis
cussed later in the article.

Although the choice of a low value
for the diode load avoids one difficulty
il leads to others.

One rather obvious problem is that
a low value of load resistance may ap-
proach the internal resistance of typical
diode elements. A smaller proportion
of the rectified voltage appears across
the output load “R™ and detector
efficiency tends to fall away markedly.

To minimise the loss, detectors in-

LY

LAST I.F,
TRANS,

FROM [F.
AMPLIFIER

VIDEO
OUTPUT

(2) : = e %

Figure 111: The polarity of a video detector must be correlated with the number

of video stages and the picture-tube input to ensure that the latter produces the

correct image and nét a “negative’. These arrangements give negative cutput with
increasing carrier amplitude. £

diode elements in conventional duo-
diode-amplifier valves,

In television receivers only one of the
diodes is normally used for video detec-
tion, ' the ‘other diode element often
serving some entirely different function

DET.

T0 1/C-IF--
AMPLIFIER

FROM IF §
AMPLIFIEH

VIDEO AMP.

Figure 113: The de;
Yerts? coupling cir-
cuit provides RF
filtering and video
peaking, as in fig-
ure 112 (c]. A res-
onant circuit in the
video amplifier
cathode return
causes degeneration
and limited response
to the infercarrier
beat frequency.

AS

5.5MMc

tended for video service are normally
designed with a much lower internal
impedance than the usual diode elements
found in AM broadcast receivers,

In achieving the reqguired low im
pedance, manufacturers must neverthe-
less be careful to maintain a minimbm
figure of capacitance across the diode.

If appreciable capacitance is envisaged
across a diode rectifier, as in figure 109
a proportion of the RF energy will be
fed into the load resistor “R” by simple
capacitive coupling rather than through
the rectifying action of the diode.

Perhaps the best known of the cur
rently available video detectors is the
6ALS5 twin diode. This is described in
technical literature as a. “high-per-
veance” type, meaning substantially the
same thing as low internal resistance.

Of miniature, 7-pin, all-glass construc-
tion, the 6ALS exhibits a capacitance of
only . 2.5pf from either plate to other
electrodes, and 3.4pf from either cathode
to other electrodes. At the.same time
its internal impedance is lower than the
6H6 and very much lower than the

in the circuit. This i1s possible because
the two diode elements- are- well separ-
ated and shielded, and s¢parate connee-
tions are brought out to plates and
cathodes A

As an alternative to the 6ALS, some
designers prefer a germanium diode in
the role of video detector, on the grounds
that it is smaller, more durable and re-
quires no socket or heater supply.

Against this, it cannot be advertised
as a valve (if this is important nowa-
days) and is much less tolerant of elec-
trical .overload, [ts characteristics also
are less predictable than those of a
thermionic type.

DIODE CHARACTERISTICS

The OA70 is typical of the germanium
diodes which are available locally for

video detectar service.  Characteristics
indicate that it has a lower internal
resistance than the 6ALS35 thermionic

diode and a capacitance of only 1pf, so
that it is superior to the 6ALS in these
respects.

The use of low impedance diode and
a low resistance load means normally
that heavier damping is imposed on the
signal input circuit and ultimately on
the last video IF amplifier.

As we have already noted in connec-
tion with IF amplifiers (part 14) this
must be considered when allocating
resonance points and permissible “Q"
figures to tuned circuits in the IF system.

In the particular system used as an
illustration (part 14) one of the cir-
cuits in a staggered quadruple, needing
to exhibit a low “Q". was deliberately.

FROM_IF. FROM IF
AMPLIFIER AMPLIFIER

T (@ - = (b

FROM IF
AMPLIFIER
i i
L1 L2 <
Gow oT :3':',:
FRE

7 e

Figure 112: lllustrating diode output filter circuits.. (a) is a simple resistance filter;

(b} an inductive filter, which' may have special characteristics by reasen of reson-

ance effects; (c] as for the previous circuit but providing for video peaking by reason
of L2 and distributed capacitancs. g
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CRYSTAL INSERTS ()

TO MEET THE AUSTRALIAN
USERS" REQUIREMENTS

MODEL 1XA — with Zephyrfil Sintered Filter — Alus
minium diaphragm—fully protected crystal.
60-6500cps—45db  Grid 1—5 meg load.

MODEL 6XA — with protected aluminium diaphragm
— patented crystal unit

70-7000cps—38db  Grid 1-—5 meg load. RETAIL PRICES
MODEL 11XA — with Zephyrfil Sm’rered Fllfer-—Alu- IXA 45/9 ea.

minium diaphragm — :

55-8000cps — 40db  Grid 1—5 meg load. 6XA 29/7 ea.

11XA 38/6 ea.

ALL UNITS FITTED WITH REAR HUM SHIELDS

Stocked by leading wholesalers in each State

ZEPHYR PRODUCTS PTY.LTD. %%

58 HIGH ST., GLEN IRIS, SE6, VIC.

~ YOU DO BETTER
iF you uitd Your (EE TV SET) now

COMPLETE KITS AVAILABLE AGAIN £57/19/-
BOOKLET 64 PAGES, DESCRIPTIVE TO THE LAST DETAIL WITH LATEST
IMPROVED CIRCUIT £1/9/6 POST FREE '

JUST ARRIVED

LIMITED No. OF OPTICAL ENLARGERS, GUARANTEED TO DOUBLE YOUR PICTURE
SIZE £5/18/6.

MAIL THIS COUPON TODAY

ELEGTRIGAL ENTERPRISES

246 VICTORIA ST, KINGS CROSS

COME AND SEE
OUR DEMONSTRATION

Please send me a book on TV Kit.

Name

MODEL NIGHTLY

{ddress

9 £ e

Enclosed chieque. Monev Order for £179/6.
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placed berween the last IF amplifier
and the detector. The heavy damping
of this latter was therefore turned to
good purpose.

It may also be recalled that. prefer-
ence was given in this position to the
low-Q circuit resonating nearest the
picture carrier resultant. This was 1o
ensure .that the most favorable load
conditions were presented to the last
IF amplifier when handling high ampli-
tude signals adjacent to the picture car-
rier,

Over and above matters of circuit Q"
and frequency, the question of detector
linearity must also be considered in a
precise design.

In effect, the final IF amplifier is de-
livering power into a load which is de-
pendant in part on the characteristics
of the diode. Should the diode char-
acteristics be non-linear over the in-
put cycle, then some non-linearity must
be evident in the detector output, both
as a direct result of ‘the detector’s
characteristics and also of the varyiug
load presented to the IF amplifier.

NEED FOR LINEARITY

This factor should ideally be con-
sidered over and above the simple con-
cept of damping and circuit "Q" as
already mentioned. [t may lead a de-
signer to prefer more initial damping
or a higher-capacitance inpul circuit
than might otherwise be the case; or yet
again, the use of a double-wound trans-

former rather than a simple tuned
coupling coil.
This  would apply particularly to

germanium diodes, which are subject to
greater spread in their characteristics
than thermionic types.

Figure 110 shows a 1ypical set of
curves for the OA70 diode, issued for
the guidance of designers. They in-
dicate detector  efficiency (upper
curves) against inpul signal amplitude
for varying load values, and damping
resistance (lower curves) against inpul
signal amplitude for the same range of
loads.

Figure 110:  This n [T 5 ST BEEREE
typical set of curves (u/)rr-l—l,—'ﬂ ! e it _1:J_
for the OAT70 ger- o :I:H: i I 4_‘ EHEE
manium diede in- 80 H k=
dicates its efficiency o L : Ll 0k
[tep)  and its W mEEE ' = seapooE: U*COL%H
damping resistance T _ : 5‘:(_){_—:
(bottom)  plotted L L = "rkrﬂ. -
against input volf- T l Ra
age and for varying 8011 s ] B Ep
values of load re- - —!:- 1T H- —1 -4 ,—H
sistance. These L U P_“:l— EEiRED TEEE
curves were taken o oE & 2;‘&'
at 30Mc and differ - T_ = . EEni
in detail from sim- ] I I EE ] ] .
ilar curves taken at 40 Wil L] _ o s 7 W
higher or [ower -t P 1 A =
- /s i F !
) 5 I
and imerm*udula- NN mA S AR A LT'ﬁ
| ] il
tion efiects in an 7 FHT B ‘;_ i “‘r“'-‘a‘"
audio system, the ﬁf - I _:] T :]
result visually is a 10 i I | ] i
S]ighl distortion =1 SH
in the black-to- ] S
white tone range, i i 51 1 2 3 i
which the eye - 'I ! LJ'T'F?!}J-
may not even no- ES B e L T L N R 6 (o
B et di 5F SagE ] anid EEENE 1?}%J
on-linear  dis-. : 8 O T e e e == 2
wortion in  the H S T s,mt
video detector L Ll = =t | A}
is not—or should ST R Ik,
not be—apparent , Ll B )
ir]’_j ﬂ;e hgowd 0 |I _._FI i i i T Lr %L:}_E
channe ecause ~
the FM sound 0 2 % 6 Vurp(V) ™ ¢

sy stem rejects
AM characteristics,

It is not proposed to examint this
matter in greater detail here. Sufficient
has been said, however, to indicate the
general relationship between a deteclor’s

input characteristics and the circuit
which feeds signmal to it.
In an AWM broadcast receiver, the

polarity of a diode detector is not im-
poriant as far as the rectified signal is
concerned, Audio waveforms impress:

VIDEO DET.

5.5Mec,

FROM IF
AMPLIFIER

TO VIDEO
AP,

1/C IF AMP. : 2

Figure 114: An al-
ternative frap sys-
tem for the inter-
carrier  beat. A
series-resonant  cir:
cuit loads the de-
tector at 5.5Mc
but, at the same
time, feeds maxi-
mum voltage to
the first valve in
the infercarrier IF
amplifier.

%

The curves :shown are tor an input
frequency of 30Mc and differ in detail
from equivalent curves taken at higher
or lower frequencies.

Just how seriously such curves are
taken in the design of commercial re-
ceivers is a debatable point. It has
often been suggested that the eye is
not nearly so critical of non-linear dis-
fortion as the ear. '

Whereas guite small degrees of non-
linearity produce unpleasant distortion

ed on the incoming carrier are quite
symmetrical and rthe oulpur sounds the
same to the ear. irrespective of which
way round in the circuit the detector is
connected.

Only because of the AVC circuit, is
it conventional to have the diode develop
across its load a negative voltage with
respect to earth. ;

Television signals are nol sym-
metrical, however, peaks and troughs in
the carrier 'amplitude indicating quite

independent degrees of light and shade,
according to the adopted transmission
standards.

With negative modulation, &s in Aus-
tralia, & rise in carfier amplitude in-
dicates an approach to the black level,
while a trough corresponds to white.

In figure 109, a rise in carrier
amplitude corresponding to black would
thus produce an increase in positive
voltage across the load resistor “R",
Reduced carrier amplitude, representing
white, would give reduced positive volt-
age.

In a general sense, therefore, it might
be said that black would produce a
positive-going signal and white a nega-
tive-going signal from figure 109.

PHASE INVERSION

If this video signal is passed through
4 single amplifier stage, .the phase will -
naturally be inverted through 180 de-
grees, Black will thus produce a nega-
tive-going signal and white a positive-
going signal.

This is suitable for application to the
grid of the picture tube, since a nega-
tive-going signal is necessary to cut off
the beam and produce black. Converse-
lv. a positive-going signal will allow:
the 'beam to achieve greater intensity
and produce a highlight.

However, if conditions were such
that two video stages Were necessary in
a receiver, difficulty would immediately
arise from the fact that a further 180-
degree phase rotation would put the
signal the wrong way around again.

“Black” signals would produce high-
lights and “white” signals a shadow,
so that the ultimate image would be

Radin Talavisian & Hobbiss, Fsbruary
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& photographic negative.
This position could be corrected, in

turin, by feeding the signal Lo the
cuthode -of (he picture jube vuther thun
to the grid.  Thus u “black™ signul.
producing a  positive-going  voltage,
would -carry the grid positive.  “this is

equivalent to making the grid negative,
so that the beam intensity would be
reduced, as required.

Similarly a negative-going “white”
signal, applied to the cathode, would
increase beam current and produce the
necessary highlight.

For reasons whiclh will be explained
Mater. the idea of feeding: video signals
1o the picture tube cathode hus certain
advantages and is frequently adopted.

1w designer wishes to do this and
still use only one video amplifier stage.
then the signul phase must be reversed
at the detector by wiring the dctector
inta civcuit in reverse polarity.

In the case of a germanium  diode.
this simpty means turning it end-for-end.
With a thermionic diode one or other
of the arrangements shown in figure
111 would be adopted. normally 111
(a). Since the input capacitunce figures
to plate and cathode are vot very dif-
ferent, this need ot lead o any special
difficaities. :

The foregoing references 1o positive
and negative-goi ignals may be a fivtle
confusing at  first reading, but the basic
idea should be apparent, 1t should indi-
cate clearly enough the essential relanon-
ship bersween detector polarity, the nwm
her of vidéo wmplifier stages and the
method of siznul application 0 the pic-
ture tube,

VIDEQO FILTER

By way ol conclusion to this present
article, further reference must be made
(o the capacitor “C™ in figure 109 and al-
lied provisions to filter the video signal
from unwanted cartier components at
thie omtput of the detector. R

The idea} situvation would be ane
where the carrier (or intermediate result-
ant) trequency and the highest modiila-
non frequency were so far apair tha
u simple bypass capaciror could eliin
ale oue withour markedly atfecring thee
piaghitude ol the other.

As mentioned earhier, this i far from
being the case, in a television receiver,
because (e tmodulation and itercarrier
beut components run up to S.5Me. The
1F les in the region «30-360Mel so that
the ratio between the two is dess than
6:1.

This means that the choice of the
bypuss “C” muost be very much of a com-
promuse.

1€ it is made large enough to give a
long time constant compared with each
RE input cyele, the higher modulation
frequencies are unduly attenuated. I
the cupacitance s reduced to avoid this
loss, the storuge effect at the signal tre-
guency  diminishes and  detector effi
ciency falls away.

The ligure of 10pl suggested carlier,
in associntion with stray capacitunce and
a 5000 (o 10,000 ohm toud, aftords rea
sonable detector efficiency, bt
some loss of the higher modulation con-
tent  without, however, ehiminating the
unwanted RE component.

Additional  RF  filtering  and  video
compensation is often deemed desirable
as a vesuit, the two functions being io-
ter-retaled in many cases.

Figures 112 (a) and 112 (b) show tvpi-
cal two-stage filter networks, intended

Radio, Televisian & Heobbies, February,

Citise s

primarily 1o suppress the RE component
from the derectors aulpi,

A severe resistance-capaciance
might appeal 1 a small-screen receiver.
where 1Qss of high {requency moduliation
content may not be very significant.

The choke-capacitunce filter s more
complex electrically and would normally
be designed to have a special pass-band
characteristic, governed by the choice of
capacitors, the choke inductance and the
stray capacitance across the choke.

FILTER DESIGN

By way of example, it s quile pos-
sible to crewte o hump and a sharp
roll-off In the upper video spectrim by
controlling the series resonanee between
the choke and the terminating capuacitor,

Figure 112 (¢) combines the concept
ol R filtering with video peaking.

The components C, C1,oand LT pro-
vide an effectivé RE filter, but, in so
doing,  discriminate  ruther  seriotsly
against the highest video f{requencies.

This loss i countered by incorporating
a forther inductor 1.2, which is deliber-
alely made series-resonant in the npper
video range with the siray input capaci-
tance of the following stage. This iends

Alter |

to create a peak in the vicinity of reso-
nance. which s subsequentdy limied o
abont reference fevel by the  dunping
resistor Rl

In the case ol a split-sonng receiver,
the filier 15 ~imiply arranged 1o cur off
below the frequency of the intercarrier
beat and litle further suppression is
required.

In an intercarrier receiver, the beat
must be preserved for diversion to the
intercarrier IF amplifier. At the same
tithe it must be prevented from reach-
ing the picture tube grid, otherwise it
may produce a fine interference paitern
av u background to the picture.

Some Torm of resonant teop circuit
st therclfore be included.

In pracice. it often becomes rather
diflicult to include an RF filter, a video
peaking coil and an intercarrier trap, all
i the detector output circuit, because of
mutual interaction., .

One popular scheme s illustrated in
figure 113, Here the RF filter and video
peaking circuits are exactly as ilfustrated
i figure 112 () so that all video fre-
quencies up 1o and including the inter-

{Continved on page 108)
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OFF THE RECORD — NEWS & REVIEWS

Russian Orchestras are not vey well repesented in the lists of current releases and no doubt
record lovers must have often wondered how they would compare with the best we know.
Now that Philips have issued a number of DGG recordings of the Leningrad Philharmonic

PUDGING by the samples 1 have

heard this month, this orchestra will
provide some stimulating and severe
competition.

As we might expect from what is
probably one of Russia’s most important
groups, it sounds a big orchestra, not
merely in size but in the quality of the
sound it produces.

DGG records have always gone for
this big -atmosphere, invariably using
halls which exhibit more reverberation
than is now normally aliowed with Eng-
glish and American orchestras.

CHARACTERISTIC

In fact this is a characteristic which
we can see with most Furopean discs,
and may have something to do with
the fact that the hi-fi cult which demands
almost constant mike placing for afl
instruments has not exhibited itself so
arongly there.

At the other end of the scale we
xould probably stand the American
afforts, many of which are designed, |

they need wonder no longer.
by John Moyle

am sure, 1o startle the operators of very
toud and brilliant reproducers rather
than to produce music, if 1 can allow
myself such a sweeping generalisation.

But I do think that in Europe good
quality radiograms are used for record
playing very much more than the special
cquipment produced so freely in Eng-
fand and America.

Records such as the DGG, and
Philips, too, would probubly sound better
under these circumstances than  would
those of Capitol and Mercury, which
virtually demand more elaborate sound
channels.

1 am not suggesting this is a bad
thing—quite the reverse. It is probubly
true that there is some kind of an
optimum acoustics for recording which

INSIST

HAMMERSON

SCIENTIFICALLY DESIGNED

LOUDSPEAKER ENCLOSURES
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STANDARD & MICRO
LINING
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£18
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BOX 5041Y MELBOURNE, ViIC.
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CUTTING HEADS
HOT STYLL
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might be considered a standard for the
best results, if. we could ever decide
among ourselves what the best results
might be. It is most. unlikely that we
ever will, however, and it is the often
very subtle  differences  between  one
record and another which makes listen-
ing to various versions most interesting.

For instance, 1 'now have five dif-
ferent recordings .of the Tchaikowsky
Fourth, one of the Leningrad’s efforts
mentioned below, and after spending a
couple of hours comparing sections of
them when assessing this new release, I
have to admit thut the margin between
them in many instances 1s very small.

It is often possible to be justifiably
dogmatic about points which are not
reasonably arguable, such as surface
noise, exaggerations in tempo and bad
bulance. but sooner or later we come
into the realm of personal preference
for which a good cuse can be made
either way,

FINE ORCHESTRA

My assessment of the Leningrad
orchestra is that it is quite compuruble
with the top notchers we all know, and
I would not choose any performances
ay being superior to the two reviewed
here,

Compared with the Philharmonia,
inade  possible by the outstanding per-
formance of the Tchaikowsky under
Karajun, the instrumental delineation I
do not think is quite as good. 1t isn't
as eusy to pick violas from violins, for
instance, but this is a department in
which the Philhurmonia’s acoustics are
remarkably strong.

On the other hand there is a free-
dom from oppression in the louder pas-
sages which more intimate miking some-
thmes causes. There is a danger, too,
that the concert hall technique when
applied to recording: tends to produce
an effect of confusion when the full
orchestra is playing, Something which
possibly only bi-atral listening can com-
pletely avoid. 1t is not so prominent
when comparatively simple instrumental
combinations are being used: in fact the
extra airiness gives a spatial effect hard
to obtain by any other method.

WIDE RANGE

Dynamic range is particularly wide,
and “this is the result more of good sur-
face than of high amplitude cutting.

The surface noise is so well sup-
pressed that the players can diminish
alimost to tnaudibility without difficulty.
This is a good thing, because distortion
15 always a danger with heavy cutting,
and progressively decreases as the ampli-
tude of the grooves diminishes.

And it is not only in the cutting and
processing that the danger lies—it is
perhaps more of a hazard in playback,
even with the highest grade pick-ups.

Radio, Television & Hobbies, February, 1957
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Frequency ranee 1 do not think has
been beltered on any previous DGO
wolld  say  the sound iy consistently
brighter than with the Philharmonia, and
falls short only of the spectucular.

Most important is the way in which
all these things have been balanced so
that the net result is really satisfying,
both sonically and musically.

TCHAIKOWSKY — Symghony
No. 4 in F minor Opus 36. Played
by the Leningrad Philharmonic
Orchestra conducted by Kurt San-
derling. DGG LPM18 DGG
1.PM18332,

The competitor here, as 1 have sug-
gested, would be Kuarajan, and it is pos-
sible that the new dise would in
opinion _gain a close deciston it T had
ta choose,

This would be. because | think the
Leningrad players have heen most suc-
cessful in getting the air of wild un-
restraint which the music requires.

After hearing first-class orchestras in
several parts of the world, I am con-
vinced that national characteristics do
play a big part.

We think and move as our tempera-
ments and everyday life condition us,
and it is unreasonable to imagine that
the music produced by an Englishman,
a Dutchman, Italian, and German will
be the same.

I don't know how life in Russia will
affect 0 musician because | haven’t been
there, bue vou will, Fmosure, hear at
ance the extra tension and abandon in
iy dise as compared with most of s
compenors,

NO TRICKS

There are no tricks. of tempo or
dynamics used to gain this effect, in tact
the intelligent shaping of climax and
_crescendo are dquite a feature of the
performance. It is obtained because the
players made it happen and because
they intended it that way.

Their flexibility and sensitivity are
fitst class, the brass so freely used here
is sharp and full toned, particularly the
noras which, as they shoold, conrrast
welt with rombones and (ramipets.,

.

And their strength and vilality handle
the severe dynamices of the symphany
with complete strength and authority.

By contrast, the Philharmonia, for all
its _impeccable playing, softens many
edges and pulfs many punches.

If yon are able to compare the open-
ing bars of each, you will have a good
example of what T mean.

RACHMANINOFF — Symphony
Na. 2 in E miner Opus 27. Played
by ihe Leningrad Philharmonic
Orchestra condncted by Kurt San-
derling. DGG LPM18327.

In this symphony the leningrad
Orchesira shows how it caa handle the
completely romantic music  which,
although it owes so much to Tchaikov-
sky. is quite different tn ns feeling and
general presence. .

Here its  <ensitivity, which | have
alveady mentioned, is cléarly shown to
be of the highest order.

No doubt the conductor must share
the credit for those exquisitely handled
lang phrases and beautifully sustained
moments which can so easily degenerate
into disappointing commonplaces.

Radio, Television & Hobbiss, February,

Lisien 1o the lovely blend of instru-
ments it the first movement, the debi-
cate steps that are tuken through those
surging waves ol sound, how the violins
shimmer against the brass and wood-
wind.

Noteworthy, too, is some particularly
fine clarinet playing in which the tone
is quite ravishing. There is, too, an
oboe with a quality 1 have not heard
before.

1 have often bewailed the failure of
many attempts to capture the most
elusive quality of Rachmaninoff in other
recordings, his  genius - for stating
intimately  emotional material,  coms-
pletely drresistible o anvone  without x
heart of stone.

Rachmaninofl has had many imitators,
particofarly i Glm musigy and the re-
sults have varted from the vallinnt 1o
the nauseating. but none  have fainthy
approached his peculiar and  universul
language.  This orchestra shows us just
how such music should be played. 1
is a long symphony, but 1 doubt
whether you will begrudge a minute of
it.

Of all the records I have received this
month, this is the one I came back to
most often for the sheer luxury of
listening.

1 strongly urge you not to miss it.

MOZART — Symphony in G
minor KV530; Symphony in I flac
KY543, Phayed by the Coneert-
pebouw  Orchiestra  conduacted by
Karl Bobhm. Philips AOO381.

With the Jupiter. these were the last
of Mozart's symphonies, and probably
his best. They have a maturity which
clearly 1ooks forward o the work of
Beethoven, at least in his earlier periods,

and they command the same \ind of
respect.
The E flat is a bright, vital and

altogether happy symphony, a surpris-
ing product of a period in which Mozart
was far from happy.

MYSTIC QUALTY

The G minor on the ather hand has
an unusual, almost disturbing mvsticad

quality, particulasly i the hrst move-
ment, through which Schubert said he
could  hear  the angels  singing,  and
which  Beethoven  himse!lf eremly  ad
mired.

Unflortunately it is just this quality
which is missing from the performance
on this disc. There is a delicately strung
intensity behind the music which
looked for in vain. The orchestra seems
afraid of it, their approach is much too
comfortable.

Nevertheless they play with great dis-
tinction, and I thought the E flat was
very much nearer the mark.

The recording is nor forward, and
may he a year or two old. 1t is a_very
safe performance with a frst rate sur
face 10 show 1 off.  To incliude both
symphonies on a single disc is 10 muke
4 mast templing offer which U'm sure
many will not be able (o resist, nor is it
likely 1o zather the dust ol peglect in
anv  houschold.

BARTOK~—~Concerto for Orches-
tra. Played by the Minneapolis Sym-
phony Orchestra conducted by Autal

Dorati, Mercory MG50033.
It isn'i paossible to talk abont this
work in a few words, if io fact it is

1957

possible 1o describe - it adsquately 1p
words at ail.

Those who o find Bartok a mystery
will shudder al il those who are un-
reservedly  partial to his muse  will

extravagantly assess it, and thuse whose
position lies somewhere in between will
study it to discover why they react 1o
it at all.

Taken separately, the innumerable
facets of which it is made are not at
all difficult, always absorbingly intcrest-
ing both melodically and technically
exquisitely imaginative ip their empioy-
ment of orchestration and musical
modes. and never discordant 2xcept
perhaps 10 1the sirictly orthodox mind.

CHANGING MOODS

I use the word facei advisedly, be.
cause the nef impact of the music upon
me sugeests a many-sided figure rather
thun o deliberately built structure —one
which flashes constantly changing moods
and ideas as its shape revolyes, one
through which light may penetrate and
illuminate.

I can imagine no greater contrast
with the music of earlier eras, whose
logical substance erects a solid and
impressive magnificence or even a deli~
cately fashioned work of art, nicely

RECORDS
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La Belle au
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BRAND NEW
SMITH'S 12 volt
AC or DC MOTOR.
100 uses, £3/15/-.

Replace those broken
side curtains with cel-
lulose acetate. Will not
discolor, 32/6 SHEET.

51

Gennine  Gyro Direc-
tionul Compasses, 30/-
Artificial Horizons, 30/-.

SURPLUS STORES

2 Elizabeth St., Melbourne, C.I.
Phone: FJ5904 Just 4 doors from Victoria

Mail Orders Carefully Packed

Include State in Address

Please add freight or Postage.

ENGLISH
SMITH B8-DAY CLOCKS

Luminous
Dial

Street, £5/15/-

As used by the R.AF.

BINOCULARS

Must sell stock
which  arrived  too
{ule for Olympic
(.nmq
x 50,
£19 19'-
12 ;:6__15 x 50
Oue  Price
£25/15'-
AN coated  lenses complete  with
pig ' skin  case
SPECIAL OFFERS
Parabolic  mirror, 8/6. Mugnifying
glusses, 8 mags., 8/6, 10 mags., 12/6.
lkadphones suitable for crystal  sets.

17/6 pair. Tapped Transtormers. 6, 12,

18 and 24 volts, 3 amps, 39/6. Spot-
lights, Army, 6 volt, 37/6. Army
Tank Aerial, 8ft, 15/-, 12ft. 22/6.
Bases for same, 12/6. RAAF Bomb
Hoists, 33 to 1, £10/10/-. Tweezers,
5/6. Watchmakerss Eyeglass, 6/6;
extra strong, 10 mag., 15/- Set of five
Watchmaker's Screwdrivers. 13/9.

Dental Inspection Mirrors, 8/9. Aircraft
Temperature  Gauges Reads  0/100
Centigrade, 35/-; Electric  Engraver,
works off 6 or 12 volt bat-
tery, 29/6. Studeut Microscope. 300
mag., £4/19/6. 12 volt, 500 watt
Generators, £5; 24 volt, 1000 watt
Generators. £9, 24 volt 1500 watt
Generators, £9/17/6. Small 350/1 Ball
Bearing Stepdown Gear Box, 39/6.
Rubber Boats, £6/15/-. Sensitive
Altimeters. cost £65, £4/15/-,

LEARN THE MORSE CODE
Buzzer complete in wooden case.

12/6

COMPLETE BATTERY CHARGER

Fitted

MFh Warks off
N 230 volt
New 3
English zi“t‘l::).\lx;huld
Selenivm - ¥.
Rectifier,

Charges any battery, 6 volts at 4 amps, £6/15/-
((xmn!mc. Also available, 8 or 12 volt Chuarger
combined, Charges 4 amps, £7/15/-, 6 volt
6 amp Chargers, complete. £5/15/-; 12 volt 3
ump, £6/15/5 6 md 12 vuh 6 amp. £9/15/-,

Not secondhand.
NEW

BRAND

ENGLISH G.E.

RECTIFIERS

Make  Yourself o

Buattery  Charger.,
12v. 2 amp 32/6

v 5§ amp S0/
12v. 3 amp 43

6y 2 amp 24/6

6v 4 amp 45/
12v 5 amp 79/6 .
Transformers to  swit above. 2 amps, 39/6;
6 volt, 5§ amps, 45/-; 12 volts, 5 amps, 55/-:
Transformer to  suit dual chargery 6 and 12
volt, 39:6. Rectiier o suil, 45/,

AIR T'ORCE PLOTTING BOARD

Ideal
for

use

us
Students®
drawing
bourd.

25/-

Complete

t

Complete with Drawing Arm
44in
long.
universal
tlexible
shaft,
chuck
igin.
Grinding and Ensraving Burrs.
Packet  of Six, 2/-,
Polishing  Brushes. 6d  Euach,
For hobbyists, die  makers, home handyvmen.
garugeimien. engineers,

plastic workers,

AIRCRAFT 24 volts Motor complete
with 400 gal. per hour Pump.

Ideal | for pumping any
liguid. Muny uses on
any  furm.  £12710/-,

Pump only, £3/17/6

Will work off
any 32 volt
lighting plant,

Special Disposals Meter Offer

All Brand New, British Made
Eng 0-30 t\mps 2V4in
ne 32/6
0-3 Jmp muus t\(‘~DC,
240 dial 45/-

- 0-1 mitliamp n\eILr. 316
Westonr  0-50  volt  0-100
amps, combined  M/coil
£3/10/-
Wesion 0-50 Milliamps 2Y2in coee .. 2776
English 50-0-50 Ammeters M/ Coil . . 3/6
English 0-50  Ammelers, AC-DC L.od2/-
English 0-10 Ammeters, 24 dial ’\l/(‘m. 45/«
English 0-40 Ammeters, 234in dial, AC-DC, 42/-
English 0-14 amps AC-DC 4Vzin dial .. 59/6
Eng. 0-20 amps, 2in dial, M/C . .. 25/«
Eng. 0-200  Ammeters, M/Coil £4/10/-
Eng. 20-0-20 Ammeters, M/Coil ... 37/6
Eng. 0.5¢ Amps AC-DC, 3%iin diul 75/
Eng. 0-80 Amps, AC-DC, 3¥in dial .. 15/
Eng. 0-1 Amps DC 2Vain dial . 35/
Eng. 200 Amps AC-DC 3liin £4/19/6
Eng. 0-5 Amps AC-DC " 2%in . 45/
Eng. 0-150 Milliamps 2%in DC .. .. 27/6
Eng.0-500 Micrg amps 32in DC 50/-
Eng. 0-6 Amps 3¥in D(‘ 25/-
Eng. 0-25 ¥Yolts 2'ain DC .. . 22/6
Eng. Ohmmeter reads 0-60 MAm ps:
0-500 ohms. 0-15 volts, 0-3 volts, 3in dial, 45/-
0-100 milliamps, new .. .. .. .. 17/6
4 x 4 0/1 Milligsinp Vleler £5/58/-
A Waston §/5 Milllamp Meter .. 32/6

TELESCOPES

|
: NEVER BEFORE AT THESE PRICES
J‘

26 Magnifications. In Pigskin Leather
Carrying Case L. .. £5/5/-
125 Mag, with Tripod £6/19/6
30 Mag. with Tripod £10/19/6
50 magnification Prismatic Telescopes
on 1rlp()d e s £19/19/-

10% Discount to members of rifle

clubs,
R.A.F. LEATHER FLYING
HELMETS, 50/- each.

Intercom- § MK7 Goggles
munication 22/6 Fate

TUBES 50/- Ml(lzs/(éc.u:glcsv

!
Polaroid DALTON
Goggles, COMPUTORS
48/6, 4s/=
Meter as

llustrated.
all  sold.
we have
stocks of
same  Ineler

hut  with
rotary
switch
runge
selector.
7in x _4%in x 3in 614in x din_x 2V2in
£12/19/6 £10/19/6
160 Micro amps sensitivity Db scale
—20 oluv 36.
DC Voits up to 1000. AC volts up to 1000
NC amps, 250 mlllmmps up fo 1 meg ohmf
Now 7\0711711\47 g sr own tmusic box  witl
these  Swiss  Music  Units.

. 30/-

Lili Marlene. Harry  Lime  Theme, Wedding
March, Merry Widow, Happy Birlthday,
Auniversary Waltz, Silent Night, Swedish
Rhapsody, Annie Laurie, How Dry We Are,
Roll Qut ‘tThe Barrel, Who's Afraid of the
Big Bud Wol.

English

Motor and

Blower,

24 volts,

Will work

off uny

Lighting

Plant.

Large size also available that will work
off 12 or 24 volts, £3/15/-,

BRAND NEW LEVER TYPE
GREASE GUNS WORTH £4/19/6

Ideal for all types of Trucks,
Tractors or Cars, 7500Ib pressure.

Page Ninsty-two

Radio, Television & Hobbies, February, 19

5

7




tooled and tuck-pointed in the way it
should go.

Bartok’s mind was incisiva  znd
orderly in its own way-—not that it huas
necessurily a conventional beginning ot
end. or abandons convention because
it wishes 10 be capricious.

He has the ability to make ose ot
almost every musical resource because
he has need of it, whether it tw the
exploitation of the subtlest of musical
colors and progressions or, as in the
last movement, a frugal treatment as
unmistakable as is to be found in the
earbier classics.

To listen intelligently, therefore, one
must really huve some appreciationr ol
the musical devices which are being
used, and only then is it fully apparent
that Bartok has evolved a truly creative
spirit which is not paralleled auvwhere
else, and which 1 fear has eluded muany
ol his contemporaries.

CONCERTO TREATMENT

This work is called a concerio for
orchestra because of its treatmeut of
instrumental groups and single instru-
ments as soloists in a concerto. It
leaps from one combination or group to
another with the utmost agility which
might almost be described as arpess if
it were not &n exhibition of very con-
siderable art,

There is no great sense of progres-
sion or cohesion from first movement to
the last, no grand closes or signalled

finale.  You will, 1 am sure. fing it a
wmost rewarding piece of work. which
will delight a1 ntrigue yoi almost
endfessly.

I haven’t yet been able to think of
Bartok as a “great” composer—the sig-
nificance of that word may die with
Sibelius—but he is without doubt an
extremely valuable and impoctant one.

Many records by American orches-
tras, including this combination and its
conductor, have frequently strayed into
exhibitionism {for its own sakc, bul
although I have no other version for

comparison. [ didn't have this wuapres
sion here. )
Mercury’s insistence on clarity and

definition are there. but the repro-
duction is free froni mere noisiness and
the depredations of the hi-fi bug.
This note of restraint allows them to
make the most of the most intricaie
scoring. :
Musically and
rate it very highly.

BEETHOVEN—Sonatas for Vio-
lin and Piane No. I in D major and
No. 2 in A major, Opus 12. Played
by Wolfgang Schneiderhan and Wil
helm KempH. DGG 18083 LPM.

These early sonatas of Beethoven can
scarcely be numbered. among his best,
nor frankly do 1 feel he was happiest
in this musical medium.

There is so much in them which was
executed more skilfully in later years.
At times they have a sketchy buare-
bones atmosphere and many puassages
which are very close to mere padding.

However, there are many delightful
moments, and very little that Beethoven
wrote is really lacking in interest.

Nevertheless Schneiderhan” tends to
invest them with an air rather more
ponderous than they deserve.

The first movement of No. 2 is an
example of this. Its extreme simplicity

technically 1 would

Radjo, Television & Hobbiss, February.

can, I imagine, be handled mwuch more
sffectively with a brighier fouch, al-
though T would not say that he ix heavy
handed,

Both players seem ruther afraid of
taking their work too lightly, although
it there is a hint of stodginess it is
more on Schaeiderhan’s part than on
Kempft's. His tone. too. acquires an
edge at times which spoils an otherwise
smooth performance.

However, | have u great respect for
these performers and their Beethoven,
and found much pleasure in their work.

The recording is sound and workman-
like in the DGG munner and should
play well on any equipment. Balance
is mostly good, the piano being a good
deal less forward than the violin and
more remote in chumc[cr.

The RIAA curve is OK although the
EMI is probably most suituble.

BEETHOVEN — Ah  Perfido,
BIERLIOZ — Alone and Heavy
Hearted, SAINT-SAENS—Beatrice’s
Aria, “O beaux reves evanouis”.
Sung by Joan Hammond with the
Philharmonia Orchestra conducted
by Walter Susskind. HMV OBLP-
1073.

One really needs to be a fan of Joan
Hammond’s to be completely sold on
this collection of arias. {f you are,
you will rate it good value, for all
three are the kind ol thing which has
made her a popular singer here and
abroad.

Her voice has never really captivated
me, although 1 have heard more illus-

trious sopranos who have done no
better.

She impresses me as being the pro-
duct of intensive training, with some

good notes and great determination as
her main assets, but without much
natural tendency to sing either with
variety or with charm.

Her variety seems limited to a not
uncommon ability to sing loudly or
softly in approximately the right places.

And her louder passages would fre-
guently have caused me to shrink less
bud they been more kindly handled by
the microphone.

Ah Perfido is perhaps the most suc-
cesstul. She is altogether too hard a
worker for the other two. [t is diffi-
cult to avoid an impression of mono-
tony which is fatal to them both, She
lacks almost completely a sense of style,
so thut her her attack follows the same
general lines irrespective of content.

MICROPHDNES & ACCESSORIES
pre C53

£4/19/-

Hand or stand
mounting.
Omunidirec-
tlonal, black
plastic housing
apd  hand

grip.  ldeal for
fape recorders
and similar
applications

Newlon Mclaren Lid.

{7 Leigh St.. ADELAIDE.
and leading wholsalers.

ROSE MARIE

T O nmnun ums Tt o e

" SRR o

10" L.P, MGM-01.7502
Ann Blyth, Howard Keel
and Fernando Lamas, stars
of the film, sing “Indian
lLove Call,” “I Have The
Love,” “Mounties,” “The
Right Place For A Girl,”
“Rose Marie,” and “Free To
Be Free,” while Marjorie
Main and Bert Lahr sing
“Love And Kisses” and “I'm
The Mountie Who Never
Got His Man.” Quistanding
entertainment for lovers of
musical comedy.

AT ALL
RECORD
STORES

CH.513.4

Available in
7-10-12-16
135174

Sole Distributors:

FOR BETTER RECORDING QUALITY
AUDEX ROYAL

Australia’s Quality Recording Blank

inch Playback.
inch Process Masters.

AMALCAMATED WIRELESS

(AUSTRALASIA) LIMITED
SYDNEY MELBOURNE BRISBANE
QS5P2-
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MOTOR SPRARES LTD

Vﬁﬂ; -

RECORD
PLAYERS

3-speed record player in leatherette

covered case, automatic stop. turn-
over head, 2 sapphire needlcs. Plays
standard and microgroove recordings.
Colours fawn and brown. Worth 18
gns.

Our price £13/19/6.

Spring  Guramotors, wind up  type.
suttalde for yeplacement in portabie
gramophones.  ete.,  compleis wiah
tharntable and firtings,

Price only £1/15/-,
3-speed Gramo Motors to  operate
off 230-volt A.C. Each has speed
control knob with 33, 45 and 78
rpm  positions, suitable  for playing

standard or microgroove recordings.
Price only £5/10/-.

3-speed Record Player Unifs con-
sisting of Motor with turnover head,

crysial pick-ip, 2 sapphire necdles

ideal for bothi standard and micro
qrave  recoidings.  aninmane o

raglish wmake.
Price only L£9/1976 ca,

Single Speed Gramo Motors, recon-
ditioned and  guaranteed in working
order, cach motor  has  mugnetic
pickup and autemaitic stop. Guarrard,
Collaro, Puillard, cte.

Price only £2/17/6 ca.
Single Speed Record Changers. Re
conditioned and guaranteed in work-
ing arder, well-known mniakes. Gar-

rard, Collato,  Plessev, HALV,,
Stromberg-Carlsan. etc.
Price only £4/107. ea.

Magietic Pick-ups, I ight weight for
for stundard  recordhip<. Can easihy
be adapted for micromraove record
inps by fidine a lead counjeeweieht

Price 26/9.

* 547 ELIZABETH ST., MELBOURNE ALSO AT - ALBURY
BROKEN HILL
SHEPPARTON

BENDIGO
MILDURA

BENALLA
GEELONG

" CHIEFTAIN
MULTIMETER

An ideal pocket-sized meter inoa
plastic case, overall size Stin x 33in
x 2:in. The meter has 100 ohms per
voll sensitivity. Voltage readings are
0-13, 0-130, 0-300, 0-600 and ohms
scale reads 0-100,000 ohms.

This multimeter is ideal for the
hobbyist, motor mechanic, radio
serviceman and electrician.

Price only £4/12/6.

RADIOGRAM
CHASSIS

These radiogram chassis verd o
alty  designed for high  guabon re
producian ol records  nd adio
progeams. A spedial anverse Teed
ick  circuil as emploved and latest
types of vabves are dsed tone and
automativ volume  controls are in
vorporated.

fhe dwd is made of perspex and ol
local stations  tor cuch cupital ¢ty
are in large  letters  and  country
stations in smatl, Dial colaurs are
Gotbd., Maroon. Black and Yellow
Price § Valve Dual Wave, £17/10/-

S0 SCAIIBUBIUBGREIRIedRadssaGdRRas

SPECIAL NOTE

All pavcels sent Resistered Pact
iinless oftierwise stated.
Postage  or Freieht moast be

included  with  order.

9000000000000 000000080008004800000%

DANDENONG
WAGGA

COLAC
“ST. ARNAUD

l

|

ARARAT
ECHUCA

6.

% SPECIALS %

1. Line to Voice Coil Transformers
500 ohms, to 12.5 obhms. Worth
£2 each, our price 12/6 each.

2, Vibrator, transformers 6 volt to
135 volr. Idead for Vibrawor Re-
cervers using 2 volt or LS valt
valves. Worlhh 49,6 only 14/6
cach.

3. Nickel plated Brass Screw ey

minals 9d each.

2 Pole 2 position Heavy Dun

Rotary  Switches 2/6  each,

Short Wave Oscillator Coils

shielded  with  iron shug.

only 1/3 cach,

Broadcast Oscillator Coils  for
1 R5, 6AR, 6§8, ECH35, 6 ANT,

Valves unshielded iron cored.

Price only 3/- each.

Army Morse  Keys. new,

plated on  bakelite  base.

oniv 2/9 each.

Coaxil  Connectors. Pairs  of

cliassis maoune female and angle
hpe nede connectors, all Scréw
fitings,  povsivrene  insulation,

wdeal Tor HE work, Brand new
only 3,6 puir,

9. High impedance  audio chokes
eive high gain in amplilier ¢
cuits, Price ouly 5/- each.

. Power Chokes, 75 mi. 30 henny
450 ohms DO resistance. Worth
253/-0 Our Price 12/6.

ti. Low Tension Iron-cored filament

chokes  as used  in vibratoo

radios, These are soitable  for
rewinding all transformers

Worth 23/- Qur price 2/6 each.
50000 ochm W.W. 5 Watt Re-

sistors, excellent guality, 2/- each.

. 650 ohm 200 Watr W.W. Re-
sistars il variahle ap. 108
ciich,

. N0 aihin

each,

Suir case’ handles

bhakelite, ideal also

radios,  ele. Brown  or  cream
colours, Worth 36, Our price

1/9 ¢ach, :

Key tvpe  indicator  knobs it

Fonch shaft. Price only 6d cach
SBP1 Cathode - Ruy Tubes anly
29/6 each.

P.M.GL lype relavs D.CL oresist-

tance of coil 230 ohms, one SP

switch und one SPDT switch on
euch, Price only 7/6 each,

VOR 138 Curthode Rav Tubes.
{deal for use in oscilloscopes, 3%

inch diameter scireen. 257« each,

Shuttan Posh Button  Switches.

Fach consists of 4 posh vpe 2-

wity switchies gnd  one DPST

pushe type switch, [deal for inter-
com. phone and  speakers, also
station  selector  on radio

ceivers, Price only 776 euach,’

=

'

-
Price

cad
Price

10 W 1

[Resinior,

made  from
for porchle

7.

18.

15,

24.

re-

BALLARAT
FRANKSTON
WARRAGUL

BAIRNSDALE
SALE

WANGARATTA

Page Minety-four

Radic, Television & Hobbiss, February, 1957




With these few words | will how out

of the inevitable discussion of a sub-
ject upon  which  many  hold  firm
opinions.

The orchestral background in itseff

is good, even if its flexibility highlights

the singer’s lack of it, and often pro-

vides a divorcement in musical ideas.
The EMI setting I found the best.

GLASGOW ORPHEUS CHOIR
—with spoken introduction by the
conductor, Sir Hugh Roberton,
inclnding *Belmont Hymmn, ‘Peat-fire
Smooring Prayer, Ae Fond Kiss,
Bonnie Dundee, Orlington, Eriskay
Love Lilt, Ca’ thie Yowes and the

Dashing: White  Sergeant. HMV
oDLPLOLY,
Simplicity  and  sincerity  aré  the

secrets of the great popularity won by
the late Glasgow Orpheus Choir.

I say the “late™ choir because it was
disbanded in 1951 on the retirement of
its conductor. Sir Hugh Roberton, who
had been in charge during its entire life
of 50 years. Its members felt that
they could not continue without him.
and, as one member expressed it, “We
are allowing the choir 10 die in order
that it might live.”

Not long afterwards, Sir Hugh Rober-
fon died, and at bLis graveside the choir
sang the first number on this record—
By Cool Siloam’s Shady Rill. ’

The record is almost worth acquiring
for this number alone. It is typical of
the choir’s best style, in which there
has been no equivalent before or since.

The bulk of its repertoire was com-
posed of such tunes, supplembnted with
many folk songs, predominantly Scot-
tish, and arranged by the conductor,
whose rich brogue is heard several times
introducing those found on this disc.

It is almost certain that most of them
have been issued as single items in the
past.  Although the recording is not
brilliant, it is perfectly acceptable and
shows no . immediate or objectionable
evidence of dubbing.

Maybe this is one for the home fulks
but they are sure to treasure it with
aftection.

MARCHES MILYTAIRES
FRANCAISES — played by the
band of La Garde Republicaine of
Paris. Colwinbia 330SX 7556.

MARCHING IN HI-FI
Marches by the Central Band of ihe
Royat Australian Air Force. Philips
P 10819L.

The music of the Military Band has
always held a peculiar appeal for the
general public, and can in its own right

claim quite a long und distingtiished his-

tory.

In many wuays its sections paralie)
those of the modern symphony orchestra
except that, apart {rom the percussion,
all are wind players.

The Garde Republicaine record is in-
tended to present an historical record
of this famous combination from its
earliest days, and presented in fours
sections. These are named Revolution
1789, Napoleon I (in whose triumphal
history they played an important part).
1870-1914, and 1914-1945, each re-
presenting a period of development.

Selections under these headings illus-

trate the evolution of the band, its in-
struments, its style sand its music.

As might be expected from a com-
bination whose members are all dis-
tinguished performers, there is some
magnificent playing to be heard here,
given with a polish probably unsur-
passed. If you have ever listened much
to band music you will have little dif-
ficulty in recognising the different atmos-
phere from that, for instance, of a
British Guards Band, or even the RAAF
Bund soon to be mentioned.

Apart from ils own entertainmeni
vafue, this is one of those records which
ought to have been made, and which
every bandsman should have, if only
to hear how the Muarche Lorraine should
be played.

The RAAF Band record, on the other
hand, is an Australian effort, and a most
distinguished one. This béind is prob
ably the best known in this country.
and is invariably to be found on im-
portant occasions, impeccable in its
turnout and performance.

On this record it plays a round dozen
of the Marches most often heard today,
so that it is not really a competitor
of the Garde Republicaine.

Both records concentrate on ¢lean, de-
cisive sound., The French players, who

SIGMUND ROMBERG'S

Deep In My

12 L.P. MGM-UZ. 7542
Selections from Romberg's
songs, recorded directly from
the sound track of the film.
“Will You Remember,” “The
Desert Song,” “Deep In My
Heart,” “Auf Wiederseh’n,”
“Lover Come Back To Me,”
and “I Love To Go Swim-
min® With Wimmin” are
but a few of the somgs on
this disc.

AT ALL
RECORD
RETAILERS

in design and manufacture.

Be one of the first to examine it without cost or

) obligation.
POST THE COUPON TODAY

Her s BIG news for Radio men
a brand-new work for those engaged in the installa-
tion and servicing of Radio and T.V. equipment, and

PEOVE ITS VALUE-

FREE FOR

7oays

The most up-to-date work of its kind in existence.

SPECIALISTS

Includes:—Formulae, calculations, electron optics,
amateur
ment, wave guides, V H.F ‘transmitter-receiver equipment, com-

36

WRITTEN BY

ment, transmitter power plant, aerials,
mercial H-F links, navigation and radar, in-
dustrial TV, valves, tubes, transiziors, diodes,
interference, magnetic and dise recording,
radip and TV installation and servieing, pro-
Jection TV, units and svmbols, ete., ete,

* * *

{1 is impossible ta list above maore than a very
small fraction of the contents of this importont
New work—-50 we provide yow with the opportunity
to examine it treely in your own home and with-
out obligation, Szize this opportunity by nosting
the Coupun Aow,

everyday nceds,

studio eguip-
radio equip-

OVER ’

1 6oopages cram-

med with informa-
tion to meet your

main sectians, written and cuomptled Ly
feading autharittes.

tables, data,
measurements,

standurd
eLe.

diagrams,
formulae, ealculations,
) cross-referenced index eniries en-
abling wanted information to be Todund in &B
instant

Your Signature .

Living Wity Parents

(Or your Parent’s if under 21}

——— —— —— T — — — 7 — S — ——— p— o~ s —na o
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! To: George Newnes {Aust.) Pty. Lid., 119 York $t., Sydney, N.S. W, o i
I Please send - me Newnes RADIO AND TELEVISION ENGINEERS i
I REFERENCE BOOK. 1t is understood that I may return the work within i
| eight days. If T keep it | will send a first payment of 9/- eight days after 0
[ delivery and 16/- monthly thereafter, until £5/6/- has been paid. Cush |
| price, £5/1/-. |
: Name i
| A?idress Plai:cabxp‘?:.l:era |
' Ocecupation Torany ........

] |
I |
] !

Lodging Address

RTRAIS
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Roo & Ho '
KITSETS

No matter what equipment you intend to build you will find swtable transformers and

chokes in the extensive Ferguson range.
Here are the FERGUSON. Components for equipments described in R. T. & H in 1956.

EQUIPMENT FOWER 1| cHokE | SUTEUT
MULTI BAND 6 JAN. '56 PFI170 CFl05 —
CRYSTAL PLAYMASTER No. 13 JAN. '56 PFI5I CFl103 OP24
or PFI70 or CFIOR
MANTEL 3 FEB. ‘54 PF619 CFl02 —
D/W BASIC FIVE FEB. '56 PFISIF CFl02 —
BASIC FOUR MAR. ‘56 PF201 _CFl102 —
PLAYMASTER AUX. PWR SUPPLY MAR. '56 ~ PF20! CFlo2 —
BASIC AMPLIFIER APRIL '56 PFI70 CF104 OP4,63
or PFI30 or CFl107 64,65 etc..
SIGNAL INJECTOR APRIL '56 PF619 — —_
MODULATOR & POWER SUPPLY MAY 'sb PFi52 CF106 MTI118
& PFI30
PHOTO TIMER AUG, 'Bs PF619 — —
LITTLE GENERAL FOR 1956 AUG. b6 PF201 — —_
BATTERY CHARGER SEPT. '56 PF265 —_ —_
PERSONAL POWER SUPPLY OCT. '56 PF&19 @) g:lO? —
2 15
"1956 KARSET" VIB. SUPPLY NOV. 's6 | VT209(12V) CFl102
' or YT104(sV)
or YT254*
57 PORTABLE" POWER SUPPLY DEC. '5%6 PF201 CF105 =
: or CFi02
#% VYT254 is a  universal vibrator transformer _for &Y or |12V operation — to be released shortly

INTERSTATE AGENTS

Melbourne

McKINNON NICHOLLS PTY.
468 Collins St. MB1501

Brisbane

LTD.

KEITH PERCY & CO. PTY. LTD.

106 Elizabeth St.

B1757

Adelaide
L.W.&L.F TYQUIN
11 Pitt St. LA4075
Perth

ATHOL M. HILL.
842 Hay St. B6500

FERGUSON LANE
CHATSWOOD

TELEPHONES

JA 8491 (6 LINES)

regirirements

'Engineeed TODAY for TCMORROW'S
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were recorded in the Theatre des
Champs Elysees, have a little more
roundness and depth, although lacking
in the full high frequency response which
does so many nice things to the cym-
bals and “kitchen™ effects of the RAAF

I would have liked to hear more of
the bass tubas i support. -of all this
brilliance, but | ‘would not.exchange it
at the expense of the: ¢larity found in
both discs.

If anything, the RAAF band has Ihe
most consistent - recording.  for some
tracks of the French p)ayers are nol as
clean as others.

By the time I had played each re-
cord | had certainly had heard a lot of
band, and | doubt whether you will
ever want to duplicate my performance.

And although I found the Garde Re-
publicaine the most interesting, 1 feel
that Philips are to be the most con-
gratulated on their technical effort.

TCHAIKOWSKY — Suite in G
Major (No. 3). Played by L'Or-
chestre de la Societe des Concerts
dn  Conseérvatoire ‘de Paris, con-
ducted by Sir Adrian Boult. Decca
LXTA 5099,

[t -is the Fourth Movement of this
Suite which is most ofien played, and
which will be familiar 10 aimost every-
hody

Not only is it about the same length
as the other three put togelher, but jt
has an air of entirety quite distinct from
the melodious if comparatively diffident
nature of these earlier sections.

But the whole Suite i well worth
the hearing. ~ven if Side 2 will perhaps

be played most often. | have some-
thing of a yen for these happier ex-
amples of Tchaikowsky. for in them
you will find a great many musical
exercises which prove that the composer
was not merely a producer of tragic and
introverted symphonies.

Both performance and .recording are
lively and bright, without as much
weight as we are used to these days,
and without always holding the high
standard of playing we are inclined to
deand. | thought it sounded best with
some extra top cut and bass reinforce-
ment, but that is merely a personal re-
action, Not perhaps in the top ‘class,
but not to be seriously condemned for
all that.

This must be one of the few records
Adrian Boult has made outside his native
land. Although he has now retired from
regular conducting, there are many
fine discs from his baton still to be
rclea%ed here.

DUKAS-—The borcerer s Aporen-
tice. FAURE—Pelleas and Meli-
sande Incidental Music. ROUS-
SEL—The Spider’s Feast. Played
by the Detroit Symphony Orchestra
conducted by Paul Paray. Mercury
MG 50035,

The most interesting side of this disc
is The Spider’s Feast, a highly imagina-
tive ballet of great delicacy and charm
which 1 have not heard before.

The scene of the ballet is a garden
in which a spider has captured a butter-
fly which he intends to use as his dinner
but is interrupted by a series of events
in which other insects are involved.

The story is merely the vehicle for
the various episodes of the ballet, . five
of which are included here.

It’s the kind of thing which the Detroit
orchestra can handle to great advantage.

The Sorcerer’s Apprentice receives a
performance quite different from that
found in most of its contemporaries.

The mounting tension of the budding
magician’s desperate attempts o extri-
cate himself from his dreadful predica-
ment is generally portrayed by a cres-
cendo in fairly even tempo.

In this version both tempo and
dynamics are varied much more rapidly,
a process which, although it highlights
the frantic efforts of the panic-stricken
youth with great effect, does not give
quite as vivid a picture of the rising
torrent of water which gradually but
remorselessty rises and threatens to en-
gulf the scene.

But this doesn’t detract one whit from
the standard of performance, which at
times is superlatively good.

The extracts from Melisande, the slow
movement _in this composite French sym-
phony, may not reach the full degree
of permissible delicacy, but are beauti-
fully done for all that.

Most record buvers are now familiar
with the clean-edged Mercury technigue
well represented here. 1 could have
wished for a more rounded bass, par-
ticudarly in the Faure, but could not
guarrel  either with - the instrumental
clarity or with the extremely quiet sur-
face which maintains the dramatic im-
provement achieved: by issues under this
label.

Remember—

the stylus-is replaced

gerviced.

; PRICES -

+ sapphires nnder normal conditions.

Prompt retipping service available.
Replacenient shanks to suit most picknps in stock. See yvoinr nsual
wholesaler or retailer. or NOTE: Sapphire styli can be micro-
examined. a report issued, and replaced if necessary.

Are You damaging your
Records with worn styli:

A HAMMERSON GENUINE DIAMOND STYLUS means less wear,
costs only one quarter the price of an equivalent number of sapphire
styli {(based on cost per hour playing time).

A worn stylus has developed sharp chisel edges. the main reason for the damage oceur-
ing to costly records before the wear lwmme: am]ll)]e (even on good eqmpmenﬂ and

HAMMERSON DIAMOND STYILI are extremely resistant to wear. and will outlast 40

They are gunaranteed for a period of six months,

All

contact ns,

... DIAMOND RETIPPING OR REPLACEMENT SHANKS £7/-/-
“==" "SAPPHIRE RETIPS
MICRO-EXAMINATION ONLY

H!GH FIDELITY INDUSTRIES, 144 Parkers Rd., Parkdale, $12, Victoria

types of pickup.

head or shank

Plus 1/6
1 9/‘ registered
5/_ postage
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SHORT-WAVE NOTES BY ART CUSHEN

FLASHES FROM
EVERYWHERE

JLUSAKA, headquarters of the Central Afrlean
Broadcasting Service. has replaced the 3915 Ke
transmission with a frequency of 7210 Kc which is
used with the old 4826 Kc outlet. A Cyprus
listener, reporting this to Radio . Australia, states
signals are fair but suffer rather severe inter-
ference from Moscow on_both 7200 and 7210 Ke.
Sign off i3 at 5 am. BBC news was noted at
4 am followed by the Central African news and
weather information.

GOLD COAST wansmissions In the J3l-metre
tand have ‘been heard by Augnst Baibi in Cali-
fornia, using the frequency of 9615 Kc.  The
Gold Coast Broadcasting %ervlc: transmits  from
Accra, and has been heard from opening at 3.35
m, with a drum beat as an identification signal.
BC news .is relayed at 4 and 5 pm while at 4.33
%r}::c & session of English by radio is broadcast.

station appears to be heard rather irregularly
Checks here find a Moscow transmitter using the
frequency from 4 pm, making the reception of
Accra rather difficult.

FRENCH SOMALILAND has been
on the new frequepcy of 4785 Kc by Stuan
Morris, of Victoria. Readers will recall that we
r:lfom:d and verified the station oo the old chan-
nel of 4970 Kc some months ago. This is the
first report of reception since the frequency
chunge.  Signals 'were somewhat spoilt by
and the station was heard to closing at 5,15 am.

CAIRO, which has not been heard for several
weeks due to the bombing of the station in the
Suez crisis, bas apain been heard on shortwave,
The station is using the old 9800 Kc frequency
and bas a program of French  at am aod
English news at 6,30 am. The station is well
received, but ar times some jamming has been
evident on the frequency. The medium-wave
station which was on 620 Kc was replaced on
this frequency after (ts bombing by the Cyprus
station, Which took over the frequency from 635
Ke ther this move of placing the station

reported

on the old Cairo chanmel bad any Influence on
the tian listeners, who might mistake the
station Tor the non existent Cairo. station, is
doubtful.

BRUSSELS s again transmitting in  English

end has a dally test broadeast to North America
on the 11,850 K¢ frequency. Reports are re-
guested to Box 26, Brussels, Belgium. The ans-
ssion on' the air 10.25-11.00 am. It will
be recalled that ORU ,ceased faoreign broadeasts
recently, and this was very much regretted by
listeners, as Its Goodwill broadcasts were rated
high in popularity. Listeners were asked to send
reports to the statlon If they wished the broad-
casts o {.‘:ﬂlf{l{}lf,h : The :{gémgl trelilsmissinns
Are . § eing carr ut only in the

French .and Flemish transmissions e

GRENADA s reported by listeners to Radio
Australla to ~ have 'made a further frequency
change, and the transmitter is now using the fre-
quency of ‘17,805 Kc_for the sign-on of trans
missions at 8 am, The station is operated by
the British West Indies Brondcasﬂgg Service, and
fatrs T8 13"t "EmSoE e Sme i)

4 . nsidering the W
was only 250 watts, i SO

ADEN'S trausmission, which nas been repor
ed in this area in the g_ut few years. has apfuair
al in Californis, from opening the trans
mission at 1.30 am  The statlon using 7170 Ke.
the same frequency as Radio Peking. g\:-lu signals
from e Aden transmission of ZNR.
heard. under the Chinese station, ZNR was first
-yerified the writer in 1940 when this Cabie
and Wireless transmitter was using 250 waits,

HCIB in Quito Ecuador, which has a .dall
ransmisslon to the South Pacific, has been tcss3
ing with a 50 Kw mansmitter on 9745 Ke. The
Dl’uftam Notes sesslon on Saturday features replies
to lettersfrom listeners and news on mew pro-
grams. This last year HCIB has recelved over
1500 letters from Australia and New Zealand, s
big increase from the 300 received from this ares
in 1953, January saw the introduction of a new
English program, Morning in the Mountains, which
9 broadcast on 11913, 9745 Ke¢ from midnigh
o 1.00 am daily, . The Southern Cross Salute,
the normal evening session, is broadcast from
500 to 8.00 pm.

DAMASCUS as well as peing heard on 17,863
Kec has: been logged by Smuart Morrls In Vie
toria “ar 6.30 am bn 15,160 Ke.  The singals
indicate that this s a high powered ,:rausmi%m
—possibly the 50 Kw fob s now used in this
fransmission. :

ACCRA, which we reported as Deing’ heard on
J615 at 4 pm, has ulso been hesrd with the
BBC news relay at 6 am on the same frequency
ZOY has some intereference from Tanglers from
6.30 which spoils reception.  Taiwan has been
heard by Morth American listeners to s oft
at 3,30 pm after the osual session in Fnglish
directed to the Americas from the Talwan station
on 11,520 Ec 3

can be

HIGH-POWERED TRANSMITTERS FOR MANILA

High-powered transmitters and a new site for these acquisitions of
the Far East Broadcasting Company are featured this month.

\-’EW transmitter  site and greatly Increased
L power are the future plans of the Far
East Broadeasting Company in Manila. accord-
ing| ro _a letter from an Auostralian. Norman
Blake, Electronics Co-ordinator of the company
This information from Mr. Blake Included - his
appreciation for ther many letters from listeners
in  Australia and New Zealand which the
slation receives, Although jt has no special
antenna beamed In our direction. the back of
several’ of rthe sysiems appears lo give satis
faction.

With the increase of the city limits ot Manila.
it will only be a few years before the present
site is surrounded by houses. so that a new
site, some 10 miles from the present lacation
is being negotiated by the company,

This new location will. be on the highway
going to Baguio. the summer capital of the
Bhilippines.

NEW EQUIPMENT

The equipment comes from San Francisco
where it was the original KWID, Tt consists
of one 50 Kw RCA transmitter, with two final
tank circuits of 50 Kw., each tuned to dif-
ferent frequencies but employ one modulator.
A change frequency is simple: fust the press of
a button and the alternate final comes io,

Along with this is a General Electric 100 Rw
ransmitter, and all the associate equipment

Mr. Blake was in California to take over the
supervision of dismantling. The job took 47 days.
the antenna farm being included in the purchase.
As of this moment the company is negotiating
for apother site for fts installation,

'NEW FREQUENCY

It is hoped duriog the coming months 1o frans-
ter all' the equipment at the present
new building, and plans are under way for the
registration of a frequency in the 21 Mc band.
This new 13 meme transmitter will be of 1300
watts, and should be testing in March,  The
new high power equipment will not be used tll
1958; the main trouble being the granting of
hig}! power for the present frequencies used,

he new 13 metre outler will possibly use »

o S S ETE LIS IET
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be sent to. ARTHUR CUSHEN, 2I2
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{n the area which cover this frequency is expected
to be small, but good signal strength should
ne abtained bg those who have suitable sets.

Mr. Blake has been with the FEBC for tow
years, three of these being in the portable re-
cejver department, 'where pre-tuned receivers are
made for lsteners in the Philippines.  Three
American and four Filipino technicians keep the
equipment in ordes, which now_covers the fol-
lowing stations; DZAS
broadcast band, DZW2 (
DZH7? (9730), DZHS (11.850).

DZHY (15300

site 10 a

Blake coocludes thai the
Hobbies are

DZ16 (17.805).  Mr.
shortwave pages of Radip, TV and
like a breath of fresh air from home

Jap service to §. America

A FTER testing the new lrequency ol 9525 Ke
* Radio Japan irtroduced this frequency in
late December in the service to_South America
from 7,00 10 800 pm daily The transmission
is of 30 minutes in Spanish, the balance of the

rogram being in Japanese.  Signals are strong

n _this arca, with no interference, though Aus-
tralian_listeners may experience side interference
from Radio New Zealand using 9340 Kec. The
tfiming of this transmission to South America
seems to us a -little astray, as the time on the
Pacific Coast of South America. to which the
service is directed. is only 4 am when programs
are sent- aut.

SARAWAK ON 6060 Kc

The wansmittet ao! the Sarawak  statlon  at
Kuching, has been noted on 6060 Kc by Aus-
tralian listeners during the relay of the news
from the BBC at 11 pm. The latest schedule
from the station indicates that this freguency is
used only for the daytime transmission.” It thus
appears that the whole transmission. for both
day and night broadcasts, is now on this 49-
metre band frequency. although checks have found
the signal not in cvidence on this band. The
schedule {3 2.00-3.15 pm on 6060: 700 om-12.45
am on 3052 Ke.

* * *

High power for Burma

The Burma Broadcasting Service in Rangoon
will shortly operate with four 30 Kw trans-
mitters  from a new transmitting siie  located
near Rangoon.  The station, which is nearing
campletion, will use one of the transmitters on
broadcast band, reports Ken Boord. Editor of
The Warld dt a Twirl, while the other three
transmitters will be used for overseas broadcasts
on shortwave. The station plans 1o transmit
rograms to New Zealand, Australia, Philippines,
apan, China, Middle East. Europe and the West
Coast of North America. Chief Engineer of the
BE Wing Morn designed the <tation i1}

ia of the most modern type

e * * %
Delhi reverts to 21,650 Ke

All India Radio In Delhi, in the ransmission
tor Australin and New Zealand from 8.00 to 9.00
pm daily, is egain using 21,650 Ke¢  The station
for some days operated on 21.480 ‘Kc the same
channel as is wused by Radio Netherlands in
Hilversum, much to the deiriment of bath signals.
The chaoge has meant both signals can now be
heard free from interference, the -Delhi f[re-
quency of 21,650 K¢ being -used vp o 8.00 pm
by Cologne, Germany The other frequencies
in the broadcast from Delhi are 17,705 to this
15,105 and 17,760 Kc carry the oro-
listeners in North-East Asia.

area, and
eram for

rs

- LEOPOLDVILLE has peen reﬁarlw by & listener
0 Radio Apstralia as bein eard - on the new
Erequcnc? of 4760 Kc to close down at 7 am
The staion was heard with an uninterrupted -pro-
gram of light orchestral music., and at 6.43 am
the announcement was given as *“Radlo Congo
Belge in  Leopoldville™ The station left the
air a1 7 am. :

NEW YORK slgnals .are strong on the (wWo
(ransmitters of WRUL_ which operate from the
studios in that ciotg. They are at present using
17,750 and 13,2 Kec in the transmission to
urope, (rom 545 am daily, The broadcasts on
Saturday ioclude the popular Hit Parade pro-
am, which {4 preseated by lack Parry, 3
nglish program ends at -7.00 am when generally
a broadcast in Swedish 1s presented, € pro-
grams are of high quality. and reports are appre.
clated by the staff of WRUL, addressed to the
station at. §7th St,, New York City.

AFRICAN slgpals are reported o the morn.
ings by Stuart Morris, of Victoria, who has been
bearing the Brazzaville station op 11,970 Kc ar
good strepgth from §.00-9.00 am. A new session

in English s released ar 845 am Nearby
Leopoldville station Radio Congo Belﬁ nas been
heard on Supday mornings on 9210 Ke at 7.0¢-
i am, with the slogan ot the Leopoldville
station, Radio Congo Belge

S0UTH ana CENTRAL  AMERICAN - signals
are usually in evidence on New Year's Day when
stations in this area with all-night dance programs
are heard at later than uosual times. e most
interesting signal here at this location was HILB
operating on 6040 Kec. from Ibaque, Colombia,
which was heard after § pm Guatamaillan stations
were also noted on_several frequencies, with one
new one, TGXB, Radio Musical Ceptro Guaia-
mala, on 6220 Kc being heard at fair strength
at 6 pm. The programme was of marimba re-
cordings with frequent telephone conversations to
listeners who were ringing up with good wishes,
Radio Nuevo Mundo on 3990 and TGOA on
6100 Ke¢ were also noted.  Venezuelian, Colombian
and Ecuadorian sigpals were numerous on  the
60-metre band, .and the strongest .was HIEF on
4765 Kec which broadcasts from. Cali Colombia
and identifies a5 RCO “"Radio Cadena Occldental”,
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BILL MOORE

THE 1AM BANDS WITH

The portion of the radio spectrum around 50 Mc/s should provide excellent opportunity for
DX working by amateurs during the next two years. lonospheric predictions show propaga-

tion conditions during

HE F2 layer Maximum Usable Freguency pre.
diction charts {ssued by the Central Radio
Propagation Laboratory, show the MUF higher
than in when US amateurs first worked
across the Atlantic.
UF's as high as 54 Mc are recorded for
arcas 30 degrees south of the equator.
Unfortunately the cross-Atlantic QS0's will not
be repeated on 50 Mc as the band has been lost
in Europe to television, The annguncement by
the RSGB that a new WHF band is now avail-
able to UK amateurs was .reccived with much
enthusiasm. =
The granting of the band was solely the result
of protracted negotiations between the socicty and
a co-operative post office, >
The 4-metre band, 70.2 to 70.4 Mc, is a wel
come addition to VHF allocations and chances
of contacts with USA stations cross-band to
50 Mc should be good within the next 12 months
when the MUF's are expected 1o rise to at least!
€ on occasions.
At the moment UK and USA amatcurs are con-
centrating on the possibility of 28 to 50 Mc cross
band QSO's.

CROSS-BAND CONTACTS

Cross-band contacts generally are difficull to
make as {t usually means that schedules have
to be arranged to ensure operation al appro-
priate times and al the VHF's two-beam antennas
are gpenerally necessary

Australian amateurs. loo. will operate at a dis-
advantape as they will be relving on cross-band

56 to 50 Mc for DX to repeat the KH6 cop-
tacts of the last sunspol maxima.
Narth  American stations shoula  still  have

plenty of opportunity to contact South Americans
as 50 Mc activity down there is high, They will
also be concentrating on work with South Africa.

A suitable path is often available to this con-
tnent In South Africa American mobile services
have alreadv been heard up to 43 Mc and at

times the MUF for contacts with Europe has
been estimated to be up to 50 Mc.

The JA's enjoy one of the best locations ta
S0 Mc working and already the MUF has been

at 60 Mc up there.  Plenty of opportunity to
work them cross band should be available to
Vk amateurs this and next summer. North to
South America contacts on 50 Mc have been

the period are likely to be the

Q}ade when the MUF was only estimated af 36
Mec.

The peak of the solar cycle should make
things very interesting on the higher [requencics
and the co-operation of the world's amateurs
with the IGY program on 50 Mc observations
should provide the stimulus for some real
shattering records during the next couple of
vears.

* * *

TV interference in UK

NEW policy has been inroduced in the UK
LA with reference. to interference to  television
reception by amateur stations due to “‘hlocking’

The post office has agreed after lengthy nego-
tiations by the National Amateur Society, the
RSGB, that if an amateur iz otherwise transmit-
ting within the terms of his licence. but causes
interference to sound or television reception on
a satisfactory receiving installation and it ecan
be demonstrated that a reasonable remedy, such
as the fitting of a simple filter, is available ta
the owner of the receiver, then the amateur
will be allowed -to continue operating after an
interval of one month from the time at which
the cure fis. explained and demonstrated to the
complainant by the post office.

The change of policy was received with acclaim
by amateurs as they can no longer be blamed
for interference due to faulty recelver desiep
when their transmitter is operating correctly.

The onus would normally be on the com.
plainant. to pay for the remedd, but this would
not preclude an amicable settlement whereby
the amateur provides a filter, as mof infrequen‘iv
happens now.

This new policy will be appliea 10 all cases
of interference to sound and television recep:
tion where the amateur's trapshission s found
to be withip the terms of his licence and will
cover in particular TF and image “rezk-through
as well as blocking.

The number of cases where there is no reason-
able remedy s likely ta be very small and these
will be dealt with on their individual merits.

The post office has informed the British manu-
facturing association, BREMA, that the revised
arrangements will be introduced %

AMATEURS TO WORK FOR CIVIL DEFENCE

HE repoit of President Jim Corbin, VE2YC.
to the NSW Division on his return from
the Civil Defence First Commuications School
held at Macedon, Victoria, provided an excellent
insight into anticipated amateur radio participatior
in civil defence working. K
The first communications group comprised 28
representatives  from the varigus State Govern-
ments, the armed services, Commonwealth De.
artments and with Jim the sole amateur and
A delegate
An. cxt:gslve study program was arranged with
lectures extending for seven hours per day and
flms at night, all aspects of civil defence prepara:
tion and nuclear warfare were covered.
Of pa:ﬁcula{-h lntercs]l c:lo amateurs are the fol
wing points that evolved:
hAl scn?nnlcte picture of the WIA NSW Emer-
operalion was presented during dis-
cussions, 'l%is included a map showing the
coverage of net stations. A map of Sydney with
VHF stations pingninled and rc_,pa.md by VHF
section president Perc Healy, VKZAPQ, was also
tabled. .

gency Net

Novice licences

HE gubject of novice licences for amateurs
W also discussed and general support
sﬂord:?lq the idea. Tt was agr that the WIA

be officially  recorded as representing the radio
amateur of Australia.

‘Another suggestion that recetved support was
that the country amateur be glven the task of
reading radiation fall-out and that these observa-
tions be forwarded via the A Net Emergency
Channels 1o headquarters. Main centres for CD

working in NSW 'will be Newcastle, Sydney and
longong.
wft wgs recommended that a Communications

isory Committee be set up In all States and
&gt aty the inaugural meeting s delegate from
the WIA be invited to attend,

A number of persons present at the school
were either active amateurs (VK2ZI and VE4EF)
or ex amateurs and they were able to appre-
ciate, and if- needed: be, support matters discussed
concerning the hobby. 2

The recommendations made are, of course, sub.
ject to review by the Minister and Department
%ci%r‘!’ed. The Minister {= Mr. Allap Fairhall,

2KV.

UDGING trom general comment nol & greai

deal of money will be made available for
CD organisation, and much work will be on 8
voluntary basis.
gestion was made that disposal equipment shonld
be made available to amateurs for CD work at
& reasonable cost,

In the foture the outcome of this conference
and other matters aﬁcctlnx CD_co-operation will
be made through the WIA.  Undoubtedly, as in
similar work in the past, the radio amateur will
assist In vet another public activity.

In. the future when full-scale civil defence tests
are conducted in Australia it is certain that radio

amateurs will figure promi ly an the o«
cations side of the ';wotking.
+* ok o

Emergency net in USA

A-MATEURS in the US played an Importam
{3 rple” in 1956 during the biggest operation
alert yet held, In every State in the US and the
ptovinices in Canada, RACES and other nets pro-
vided a valuable adjunct' to normal communica.
tion eircufts theoretically still usable.

The simulated alert provided for the evacna.
tion of thousands of people from contaminated
areas,

Casualties were estimated as multi-million from
the hundreds of nuclear weapons peppered over
the target arcas.

Each local net organised their communications
to_suit the local conditions and authorities’ re-
quirements. Frequency bands in use ranged [rom
1.7 down to 144 Mo depending on the type of
circuit required and some nets handled wup to
2500 messages during the three-day operation.

Mobile stations were used cxtensively. The
28 and 56 Mc bands are popular channels for
such work over thers; whip antennas give excel-
lent performances at these frequencies.

Net control stations were located at strategic
points such as Red Cross headquarters. hospitals,
or CD ‘centres. 5 5

In a review of the alert, civil defence authori.
tea expressed appreciation of the assistance rten-,
dered by amateur nets

With this point in-view a sug- *

best yet experienced.

Federal convention

'l‘Hl: Federal Convention this year will provide
an outlet +for the many Ideas that arise
imong  Individual amateurs,

A proposal fostered by any WIA member is
first voted upon by members of his own division
If the majority of voling members are in favor
of it the proposal can. then be placed by the
djvision as_an agenda item for the Federal Con-
vention.  This item is then voted upon by all
State divisions and when_ the ma&ority of divi-
sions are in favor ‘the Federal Councll wote it
as WIA policy.

It can be scepn that any proposal to be aceepted
has first to be apreed u?on by a division and
finally by the mafority of divisions.

If vou have any pet idea on the fumre of
the hobby, if it is passed through these logical
channels and is accepled you cap rest assured
it meets with general approval.

* *  *
Public relations

AT quite regular intervals these days snippets
of news appear in the daily Press or can
be heard over B/C station sessions on amateur
radio operation it is pleasing to note that in
the past few years the hobby has been receiving
excellent publicity in this way, due, it would
appear, mainly to the excellent record of radio
amateurs during flood emergencies. -~

Amateurs are much better known to the general
public and newsﬂapers taref a]repare&dm ng devote
space to any activity out o e o A

Th:fstr{_lry $f Danny Weil, m\l’lnﬂ’ and the
loss of the asme Was onc e,

The wisit of Senator Willis, XE?JK and his
meeting with Australian amateurs another.

Fortunately most items refer to general topical
subfects and not 1o Individual opinlons on regula-
tory matters and the like These latter toples are
far better discussed and handled through the
normal VWIA cHannels to ensure thar the fin
opinion presented represents a cross section
amateur thinking.

* * *

WIA broadcasts

OFF:CJAL W1A broadcasts dm&eﬂ un% ﬁ
for radlo amateurs are presen eac
day morning and the following schedule will be
Interesting to 's and amateurs.
Each State dfivisicn esents l%aumm b‘r%ag&lst
times and frequencies are as :
?sggdas-s. 1100 EST 7146 Kec: and .at 2000 Hf

°"v%§fwnil.°'mnaavs. 1130 EST, 3573 and 7148
Kc\'f!ﬂifn,mgunyasﬁ%s uﬁin% sé"é?fm%&uﬂ:&a 14,342
VK7WY Sundays. 1000 EST, 7146 and 3872

Ke.
VE9WI. Sundays, 1000 BST, 3.5, 7. 14 and 144
Me bands simultaneously.

Amatenr stations are requested to keep the
abave fr es clear during broadcasts and
assist the WTA in its service to amateurs.

* * *

VHF activities

THE February meeting ofe the ;’Hl“ section ot
the NSW division will be held at the new
meeting place. the Gore Hill Technical College.
Clarendon St., . Gore Hill.  Leo Meyvers, VE2IkS,
will lecture on some 'aspects of commercial F
installations.  Leo {5 very well versed in the
cubiect which should provide an lonrcsﬂng topic,
The section conducted a 144 Me “Merry Xmas
scramble on December 23, with 31 _:or‘nr&emora
Winner of the event was Dick Norman, 2ZCH.
with VE2ANF and VK2ER tied in second place
A number of country stations participated to
make the event more interesting. They included
VK2ZBK of . Blayney, VK2AVK. Katoomba.
VEK2ASA? Wyong; and VK2ZDC, Wyong., One
competitar, Bill Rushby, VKZABR, made a come-
back on 144 Mc for the event after an absence
of two. years.
The group committee will meet early im January
to organise their 1957 program. :
Latest. support Is for a voluntary arrangememt
along the lines af the CW/Telephony Gentlemen’s
Ayreements that work so well in this and other
countries.© One of the problems encountered iz
that quite 3 number of the recelvers.in use only
cover the low end of the band and it is rgl'tw‘ln
difficult to get stations to operate over the fu
band, a necessary move if the band is to be
subdivided for CW and phone working,
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A SENSATIONAL WORLD-RANGE PORTABLE

Catitan Crppp, (Pt

7T
Imagine a powerful 5-valve receiver Tor botl Jocal and

AUTOGRAM

shorl wave reception awd the very lulest bspeed vecord-
player with recard changer for 8 1o 10 recorls, giving
crystal-clear reproduction ... imagine all this loused in
the attractive cuse illustrated. The waslable nylex fabrie
covering m black and grey or blue and grey has a neat
zold wim and the whole unit weighs only 28 lbs.

The wost seusatinnal feature of this excellem ,yel’fnrlncr

is its price.

In Sydney and Melbourne, only £ 5 9/1 7/

wmgéﬂ”- !

4 .

FACTORY REPRESENTATIVES

VICTORLA: MeKionun Mihalls iy Lu, ok Collio wiser, stciponie MBI QUEENSLAND: Irgoes bg.. Albers el Urivbane,
2920 NG Tiilen. 240 Quen Stecet uibage, 6751 | SOUTH AUSTRALIA:  Clarksor Lt 135" Rumgle Sucer,  Adeluids, Wist0l
and Thain, 1 Pt Sweer. adeiside. LAGYS | WESTERN AUSTRALIA: Jomn K Ullman, 355, Hay~ Suechs Perth. BAlHé

A PRODUCT OF THE CALSTON DIVISION OF
ZENITH Radio Co. Pty. Ltd., 131-133 PALMER STREET, SYDNEY

Page One Hhndred Redio, Telavision &_Hobbisy, February, 1267



Activities of YL’s

SOME indication can be gleaned of the extent
of YL amateur operation in the US by the
fact that membership of the Young Ladies’ Radio
League has risen to 600 since 1936, The league
publishes their. own magazine, YL Harmonics, bi-
monthly and hope to run this year their second
internationai - convention -

Annua]lﬂ they sponsor a YL-OM contest, and

the YLRL Anniversary Party. Of interest too
to OM’s are a number of certificates issued by
the league, the YL worked all States award, YI
worked all continents, YL century club.
Another national socicty is the South African
Women’s Radio Club. With over 100° members.
they issue the ZSYL certificate.  Most amateur
national " society magazines carry their own

column.
* * *

General notes

AT long last someone has caught up with Chas
Mellon, WIFH, who has headed the ARR]
DXCC Honor Roll ever since World War 11.
and before it for that matter.  Currently with
Chas on 267 different countries confirmed s
Don Wallace, W6AM. Closc behind are WS8HGW
265, and W6ENV, 264, .

In the telephony sphere Brazilian PY2CK leads
with 249 confirmed and second VQ4ERR, 243,

Jock White, Z12GX, leading representative in
these parts, should himself soon appear on the
Honor Roll as he now has 254 countries con-
firmed and the last group on the roll tally 255
countries.

The transistor gang are gradually extending
their DX records. The Atlantic has been.spanned
and WIOGU’s signals were heard here in Aus-
tralia. . He only used a doubler to 14 Mc run-
ning 78 milliwatts. With this transmitter and a
three-element beam on the same band two-way
contacts have been established with KP4, Ti2.
0Z7 and G3. .

Latest reviews show that approximately 50 pc
of the world’s amateurs usc telephony practically
exclusively. Each - year more and more ama-
feurs commence on phone and seldom, if ever,
revert to CW. Twenty-five years ago saw the
then QST Technical Editor, Jim Lamb, intro-
duce Class *“B” modulators and 100 pc modula-
tion to amateurs in lieu of the old Class A modu-
lations.  Since that date voice has taken over
from CW graduafly and most of the remaining
CW exponents are oldtimers,

Current visitor to Sydney is NSW North Coast
Zone officer Noei Hanson, VK2AHH, at present
on holidays from the dally grind and contest
activity. Noel, like so many other visitors, is
busy working mobife on 144 Mc and entertaining
the local gang from many points.. Using a con-
verted commercial transmitter he will be testing
from clevated spots on his trip south to the
Snowy.

The foss of the 50 Mc band seems to haye
affected participation in the Ross Hull Memorial
Trophy and activity has been limited to date
Some of the Sydney stations close to the TV trans
mitters  also find that all kinds of signals are
appearing on the 56 Mc and 144 Mc bands and
it is taking a considerable amount of cffort to
eliminate them.

* * *

Overseas standards

EXAMINATION questions as used in the UK
for amateur ficences in 1956 give an idea
of standards overseas. The following questions
were asked at either the City and Guilds of Lon-
don or Post Office’s examinations. In the first

examination 518 candidates sat, an increase of .

100 over 1955, 458 were successful.
“In 1951. 604 sat; 1952, 534; and in 1954, 400;
the lowest number recorded. - The present rise
is encouraging-—nerhaps better operating conditions
are attracting SWL’s to the hobby.

Examination questions listed were as. follows:

Describe two types of feeders used in a trans-
mitter aerial system. State what steps must be
taken to cnsure maximum transference of energy
to_the aetial.

Explain. the  meaning of the folfowing terms
as applied to a radio receiver: (a) Sefectivity, (b)
Bandwidth, (c) Sensitivity.

Explain with the aid of a circuft dfagram and
characteristic’ curves the action of one form of
valve detector circuit.

Define the following and briefly state their
uses: (@) Auto-bias, () Decoupling.

Two capacitors of 4 and 12 picofarads are
. connected in series; two others of 8 and 24 pico-
farads are also connected In series. What is the
equivalent capacltance If these series combina-
tions are connected in paraffef,

If the DC feed to the final stage of a trans-
mitter is 500 volts, 80 milliamperes and the RF
current in an artificial aerial load resistor of
750 ohms is 0.2 ampere, calculate:

(a) The power input, (b) The power output,
(c) The efficiency of the stage, () The anode
dissipation. - :

What do you understand by ‘‘second channel
interference” and ‘“‘adjacent channel interference’
in superheterodyne receivers and how may they
be minimised in practice?

at is meant by ‘‘sklp distance In relation
to propagation of radio waves? Why does “‘skip
distance” vary and what steps may be taken to
offset the effect in both transmitter and receiver?

THE NEW

ET4a Valve [lester is a Paton
Masterpiece, both in Efectrical
Comprehensiveness and Physical
size. For Radic  workshop,
Counter dispfay or Part time
servicing you will find it a most
efficient, time-saving, quality
instrument, which tests all Radio
and TV Receiving Valves, includ-
ing Picture Tubes, using the well-
estabflished RMA eniission method.
The clever design of the element
selecting lever switch means that
this tester cannot be rendered
obsolete. whilst its ability to test
for shorts. filament continuity and
interelement leakage of any ele-
ment against any other element/s,
plus its picture tube rejuvenating
technique makes it invaluable—
NOW and in the years to come.

Priced at £37/15/-. Terms available.

(as shown above)

Picture Tube Socket plus 4ft lead for testing Picture Tube whilst still in set.
for use with above. £1/7/6.

124% SALES TAX must be added to above prices. Comprehensive litera-
ture on these and other Paton and University equipment available on
request. lmmediate delivery on a wide range of instruments. Whether you
want an instrument kit or factory-built article we can help you. Your reliable
Mail Order Specialists are able to assist you with all your Radio Electrical

" THYRON RADIO SUPPLIES

233 Victoria Rd., Gladesville, NSW. WX3428

SPECIAL TRANSFORMERS
PTY. LTD.

Supplies you with
. LOW RADIATION POWER TRANSFORMERS
| . FRAME OUTPUT TRANSFORMERS
LINE OUTPUT TRANSFORMERS
ULTRA LINEAR OUTPUT TRANSFORMERS
ALL AUDIO TYPES
MICROPHONE TRANSFORMERS
MODULATION TRANSFORMERS

REWINDS ~ REWINDS  REWINDS

Tell us what you require, we do the rest.

139 SYDENHAM ROAD. MARRICKVILLE
Phone LM7287
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EXPERT TECHNICAL ADVICE AND
ASSISTANCE AT ALL HOURS
Phone: Day, LA3845. Night, Weekends, and
Holidays, XW5956

9000000000000 0000
o 00000000008 0RON .

ARB-ATS —— COMPLETE STATION

AIR TESTED

Transmitter-Receiver, Aerial Couple:
Cables. Plugs, Phanes, Mike.
I Crystal to desired Frequency.
24Y Power Supply & Circuits of 2 units
GUARANTEED IN PERFECT ORDER

£62/10/-

Other voltages available.

NEW. B.S.R. FP10

Amvplification |

Communication

Electronics

DULWICH HILL, UNDERCLIFFE, EARLWOOD
EVENINGS and WEEKENDS; “KALUA"

NEW
ELGIN 8-DAY AIRCRAFT

CLOCKS
Pansl Mounting. 24 in. Sweep Second
Hand. Cost RAAF £28/10/-.
Ideal CAR DASH CLOCK

£7/10/-

POSTAGE 2/-

NEW
12V GENEMOTORS

American, 2V, Input.
270V. 100 MA Output

£4/15/-

PHILIPS SIGNAL

GENERATORS
Ic
Thordughly " Tested and  Calibrated.
Guaranteed Perfect Order.

\ £29/10/-
New A.R.B. Receivers

8 Valve
4 Band 195 KC To 9.025 Megs.

24V D.C. Operation £22/10/‘
Qonve_rfed for 240V A.C. £33/]5/‘

AR8 COMMUNICATIONS GRAMO MOTORS
RECE‘VER 240 or 110
e 5 240w AC FOR THAT TAPE RECORDER
12 valve. Converted to v AC.
Thorougl.ly Tested. Rec-alignea £]/]9/6
Latest Ovaltone Permag Speaker POSTAGE 2/6.
£34/17/6
NEW VALVES
NEW AMERICAN 27C .. .. E1/10/ X&tM .. .. 17/6
SELSYN MOTORS 6J8 .o e o 17/6 12K8 .. .. .. 12/b
. 12C8 o0 e or 12/b VIS02 .. u.  12/6
50 volt Transmitter visat L 12/e eEs L. n) L 120
£2/17/6 TC5 oo ev ee 12/6 TAb .. .. .. 7/6
Slaves—E1/17/6 EBC33 oo e 1276 AVH Lo oL Ll 3/9
1He .. oo .. 7//6 832A .. .. £3/0/0
: 6L6 <. oo oo 20/ 6KT .. L. .. T/
NEW PMG TYPE 1IC6 v oo oo 12/6 12507 .. .. 12/b
TELEPHONES 164 oo e oo 12/6 12SK7 .. .. 12/b
MOULDED TABLE PEDESTAL 1D4 .o oo .. 1276 12S5L7 .. .. 12/6
MAGNETO POWEPED 6 o oo W 12;6 39/44 .. .. .. 1D/
K .. oo oo 12/6 46 .. .. .. .. 12/6
£6.]O.o K6 oo ee e 1276 47 .. .. .. .. 12/6
IWHe oo we w1278 g T
NEW TELEPHONE WIRE | /LNS .o oo oo 12/6 509" " "g3/0/p
i IP5 .. <o oo 12/6 828 .. .. £2/10/0
American 7 strand Rubbed (nsulated
CAb .o oo .. 12/6 843 ., .. £1/103/0
I3 MILE DRUMS, 15/-. IA4 TS .
CASE OF 6 DRUMS, 3 MILE .. £400 | 55, '* 77 7" 107. 957 .. .. .. . b/b
DON 8 WIRE, 3 MILE .. .. .. £10 00 | 3p, - 10/- :2;‘; e e ?‘:;g;g
Throat Mikes New .. .. ve oe 3/8 SAGS .. .. .. Téb 1629 oo oo .. 10/
12V 420 watt Prefocus Globes .. .. 7/6 | GAMS .. .. --”é 2050 .. .. £1/0/0
2,‘_’;2"" D 7;6 4307A .. .. .. 10/
NEW CR.O. TUBES | & o 76 o000 o
All tested on TV p;cfure 6J76 .. .. .. 976 003 .. .. .. 12/
VCR 97 .. .. ceee e oo E2UT 6| N7 L. w. .. 107 7004 .. .. .. B/6
ACR2X & Shisld » .. e .. . €3 "0 6SKT av vu s 12/6 RK7S .. .. .. 10/
CV 117 White 5" - £3/10/- | gsi7 .. .. .. 1276 RK4BA .. £3/0/0
CV254. 9in Blue.Screen, Magnetic BY6 v v s 1778 VR75/30 .. .. i5/
Deflection & Focus VR105/30 .. 15
L R 1-7
£4/10/- 12Ab .. .. .. 12/6 VRIS0/30 .. 15/
Every fube cepable .of perfect picture, 12H6 .. .. .. 7/ ATP3B L. .. 12/6
Fast persistance and simple consiruction KTW62/6U7 .. 7/8 754 .. .. .. 7/6
using standard components, 2A3 £1/0/0 1T4 o .. .. 12/%

5U4 .. .. L. 12/6 1ICT .. Ll .. T/

NEW AMERICAN HI-FI | [§5 - «c oo 76 U8 ee oo oo 76

RELAYS
bv. 3 Ple Miniature .. .. .. 15/
700 SPDT .. .. .. .. .. .. 7/6
1300 SPDT .. .. .. .. .. .. 7/6
500 x 500 SPDT .. .. .. .. 7/6
12volt DPDT 5 amp . £1/-/-
24 volts DPDT . ee .. 1276
8-16 volt DPDT .. .. .. .. 12/6
1 volt AC . . £1/-/-
Hi-speed Polarised relay £2/l0/
400 ohm . .. . .. . 12/6
|300 ohm DPDT e .. .. 1B/

1in Square Section DURAL TUB-
ING UP TO [2ft lengths | /- per f1,
Hi-lo Phone Transformers .. 4/6
Spirit Level Bubbles, mounted 4/6
Canadian Signal Lamps .. .. 12/6
Hi-voltage Lead-Thru- lnsulators,
1/6 each, 15/- doz.
Hydrometers, Battery Testers 5/9
Torches 2-cell Focusing .. .. 6/9
Mulfi-Strand 4 core Cable,

A IDS «v oo .. 7/6 T193 .. .. .. 3/ Yard, 1/-; 100 yards £2/17/6
Dynamic Headphones CV6 .. .. .. 3/6 B29B .o .. £4/10/ | Ty Var Condensers 200 pf £1/5/.

L. IMP. Padded Earpieces gfg o e '};3%;8 25363“ o - |'25//; 100 pf £1/1/-

_ - £1/5/- VRSA/SP4I .. 2/6 6BB .. .. .. 1276 | 60 pf with Vernier .. . £1/1/.

Postage N.SW. 2/-.  Interstate 3/b KTeb .. .. .. 27/6 807 .. .. .. %£1/-/- 30 Pf £10/-
'Page Ons Hundisd and Twe xadio, Television -& Hobbies,  Fabruary, 1957
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RADIO

PHONE

LA 3845

136 VICTORIA RD. MARRICKVILLE, SYDNEY, N-S-W

TRAM AT DOOR. STOP 42
COLLARQY ST., COLLARQY — XW5956

AW.A, 3.8
TRANSMITTERS
12 volt operation
3 to 9 megs. 10 watts output
Airtested, complete with |
crystal

£29/10/-

NEW AMERICAN
MINIATURE MOTORS

Shunlwound, 5606 RPM with gear box.
0 x t & 25 x | reduction

24V 7 amp .. .. . PN P A I A

12V 14 amp - o0 as as ws o0 84 T

24. 3 amp Senes .. .. .. .. E2 100
Postags, NSW, 3/., Interstats 5/-,

INVERTERS

&V. 12V. 24V. 31V. DC to
80 Watt to operate Radio, Fluorescent
Lights, Shavers, etc.

£8/17/6

NEW TRANSFORMERS
FERGUSON
VIBRATOR TRANSFORMERS

150 150 40MA. &Y, .. .. .. £ 4 ¢
300 x 300 100 V. ., | L1078
325 x 325 125 12V, ., ., o B3 1204

INVERTER TRANSFORMERS

8V 240V 40 watt .. ..ove .. .. S3/T16
12V 240V 60 watt .« va oo .. «-£3/7/6
32V 240V 60 wat . .. .. .. £3/7/8

C.R.0. TRANSFORMERS

350 x 350 extended to 1000V
6.3V 63V 215V 4V £4/5/-
POSTAGE N.S.W. 5/-. INTERSTATE 7/6.

DIODE VOLTMETERS

e

NEW
SELENIUM RECTIFIERS

500 V. Halfwave.

00 MA .. oL te s e e . £200
800 MA .. 44 4e st 4s se v . £3 00
12 AMP o0 v ah hh ue e .. 5500
250V In Doubler
500V Out £2/-/- 300 MA

NEW CONDENSORS

.b.25, .04 02, .0), .005 003
.0001, 001.
Any | size or assoried.

£1/10/- per 100
Tostage, DLW, 4/ Inferstate //b
“ ANTED
Communication Recetvers
Test equipment, P.A. gear.
Large or small surplus stock,
Best prices. Call, write or
phane any time.

OIL FILLED CONDENSERS
IUF 600V, .... &/6. 5UF 2.5 .... b/b
4UF 750V. .. (2/6 5UF 400V. .. 6/6
10MFS 500 72.5UF 330V AC 10/
SCA 522 RECEIVERS
Complete front end and IFs
less valves. A rcady made
144 meg. or vehicle band
converter.
£2/17/6
Photostat
circuits

10/-

‘MAGNETIC PAPER DISC
RECORDERS

Recordon.  Electronic Secretary
Complete with Mike, Phones, Foot
Switch. Air Tested.

004,

AYOB 800309000 F P PS 0D

£37/10/-

AYTTIYIYY Y T IR YOO L B

MULTIMETERS

AC-DC
§-50-100-250-1000V.
1-5-25-100-500 MA.

2 RANGE OHMS
TESTED ALL RANGES

£8/17/6

Telephone Equipment
.. £1/9/6
.. 3/6
.. Y1/k

Hand sets . .. ,. ..
Mike wserts .. L. .. ..
Head & breast sels .. .

Hand sets with pressel switch £l/15/'
Hand generaiors .. vs oo . 10/-
Adjustable bumzers .. . ... 176
Miniature telephone units to
suit. Hond sets or H & B 10/-

NEW

MONITOR UNITS

240V. 50 A.C. Powered. Addition of
H. & V. Amplifier. Converts to first
class CRO.

£15/-/-

" NEW TELEPHONES

Baleclite P.M.G. Type Pedestal
Units. Maogneto Powered.

£7/10/-

12v DC 300 wott Chore Horse
or American Briggs & Stratton
Air

Powered by | h.p. Petrol Engine.
Tested

" Pertect order.

£32/10/-

New American miniature
BLOWER MOTORS

12 ov 24 volt permanent magnetic fislds,

£1/7/6

PLAW,, /- Intsrstate, 2/.

12 VOLT GENERATORS
New C.A.V. 80 amp Generators. lIdeal
for lighting or fast charges.

£10/10/-

10-line TELEPHONE
SWITCHBCARDS

May be used as single magneto ringing
phone, or up fo {0 lines as required.
New Condition Tested.

foalage;

2 ranges to 400V > ; £5/~|0/_
Metor Sricd 950 order | 813,832,829 SOCKETS | 6-lines (as above) £4/5/-
20/- ea. post 1/6
£3/176 M.G. JACKS & PLUGS GENEMOTORS
POSTAGE N.S.W. 5/-. INTERSTATE 7/6 P.M.G. Input Output
4/6 pr. Post 1/- 24V 250V 100KMA .. .o +v o. £1 00
i ; V 375MA .. .. 20 .. 2 00
New Coils and Intermediates 24V 550 '
standard or miniature to suit UNIVERSITY V.C.T. 24V 250V 6OMA .. .. os. .. ] 50
{2V 500V 350MA .. .. .0 .. 8 100
all valves. UNITS 12V 1200V 200MA .. .. .o .. & 100
&V 500V 150MA ce ev . 6100
goﬂ's g/\% 445555 ‘}((CC e as es ov es 34: . s::;”er ;ﬁlureancl::r'} 20V Z5OV. 100 MA, New 200
ntor / oo "“/6 o g aes 12v. 300V. 250 MA £4 10 0
Loop asrial coils . . .9/ erfect order. 12V, 235V. 50 MA. £2 150
Slug tuned H.F. coils suﬁ |44 meg. . 4/b £22/10/- 12V 350V 50 MA, £2 15 0
Radio, Television & Hobkkiss, Februar,, 195/ Pags Uns Hundred and Thres




A ®
Amnplrficaton
c ()

Cornmunicatios

)
£l lron/cs

"EVENINGS and WEEKENDS:

PHONE

LA 3845

136 VICTORIA RD. MARRICKVILLE, SYDNEY, N-SW

AND 636 KING STREET, NEWTOWN

“KALUA"”, COLLAROY ST., COLLAROY — XB5956
DULWICH HILL, UNDERCLIFFE, EARLWOOD, TRAM AT DOOR, STOP No. 42

AMPLIFIERS

FROM £14'17°6

6 valve general purpose 10
watt in plastic covered case
Complete with heavy duty Jen-
sen speaker, crystal mike and
stand. Input for pickup, mike
guitar tuner

£3115°0

PUBLIC ADDRESS
RANGE 340V-AC
Gvalve 10 watt £14/17/6,
6 valve 25 watt £25/ 1/6
6 valve 40 watt £32/ 7/6

BATTERY ONLY
OPERATION '
6 valve & volt 10 watt £18/15/-
7 valve 12 volt 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.
£34'150
Complete with Jensen twin cone
speaker, Ferguson O.P. trans

former, 301 & U.L. taps
MULLARD 5/20 AS ABOVE
£42'150
Tuner & separate control box
with mike, pre-amplifier.
£12 extra

| 10-VALVE HI-FI

RADIOGRAM CHASSIS

Incorporating  Mullard 5/10
bass boost amplitier, treble
boost dual wave tuned RF
stage  Built-in  pre-amplitier
for microphone or tape re-
corder including Jensen twin
speaker

£42'15 0

Dual wave, 6 valve radiogram

chassis  Includes bass & treble
boost, 12" Jensen ar Magnavox
speaker

£23150

8 VALVE RADIOGRAM
HI-FI CHASSIS

Dual wave, bass & treble boost-

tuned R F stage 12" speaker

£2817 6

5 VALVE

RADIOGRAM CHASSIS
DUAL WAVE, 12" SPEAKER

£18150
5 valve also available as home

constructor’'s Kitset COMPLETE
WITH CIRCUIT.

£14'150

7 VALVE

DX RECEIVER
3 band, 2 to 6 and 6 to 18 megs.
160 to 16 meters and broad-
cast.  Exceptional selectivity,
sensitivity 2 microvolts, NEW
AUSTRALIANS, listen to Euro-
pean short wave stations.

£2917°6

T.V. EQUIPMENT

Formers in cans with special V.H.F
tuning slugs and winding data for video
and sound LF.S. and traps .. 9/b ea
E.H.T. Transformers for 3000v £1/15/-ea
5000v insulation Fil Transformers
£2/-/-ea
Video and sound 1.F.S. ratio detectors
and traps to AW.A, circuit specifications
Pre-aligned. 19/bea
Wired and tested video and sound I.F
sirip with traps and ratio detector includ:
Including valves

.......................... £21/-/

Wired and tested  Strip as above, but
using new ex-disporal valves and circuit,
ete, . eieencaeene e £17/-/
N.B All equipment zomplias with PM.G
specifications.
Tyrrets, line transformers, yokes, deflaction
coils and standard 17" tubes available.
Als> first class technical and alignment
service,

ing valves and circuit.

3 SPEED PLAYERS

Al makes from

£11'17°6

3-SPEED CHANGERS
£1517'6
Portable carrying cases,

£4/17/6, Players, Changers,
£6/15/-

CAR RADIO

A complete range for 6V or 12V
as required. Standard fitting

5 valve £30/9/0

6 valve £35/14/0
Tailored to fit late model cars.

5 valve £35/14/0

6 valve £43/2/0

8 valve £52/10/0
All installation fittings, sup-
pressors, aerials etc. are in-
cluded.

R & H KARSET KIT 1956
Complete with aerial, installation acces-
sories, etc. £3'| /]5/_

Wired and Tested £35/15/0

Also available for special frequencies.
Small Ships, Bush Fire Brigades, Flying
Doctor Service etc, at same price,

Pege One Hundred and Four
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A Course in Television

(Continued from page 89)

carrier beat at 5.5 Mc would be fed to
the video amplifier grid.

The cathode circuit of this latter tube
“contains  a circuit which is sharply
resonant at the intercarrier beat fre-
quency. Al resonance, hcavy degenera-
tion occurs, so that the stage gain at the
intercarricr beat frequency is compara-
tively low,

The signal for the intercarvier IF
amplifier would normally be taken from
a convenient point in the filter network
or at the video amplificr grid. depending
on the order of signal required.

Of special interest is the method of
intercaryier feed shown in figure 114,
Instead  of the intercarrier amplifier
being coupled loosely to the detector
citcuit, the coupling capacitor and input
winding are made secrics-resonant  at
5.5 Mec. .

This imposes heavy loading on the
detector at the intercarricr beat fre-
quency and serves as a trap circuit. At
the same time, maximum vollage is avail-
able at the first intercarrier 1F amplifier

, grid, due to the resonance.

In fact it is possible, to achicve a
voltage step-up approaching 2:1 due to
the behavior at resonance of the series
tuned circuit.

This same method is often used where
the intercarvier signal is taken from the
video amplifier plate circuit, in order
to simplify the intercarrier IF amplificr.
In such a case, however, it is normal
o provide an extra trap circuit tuned to
5.5 Mc. between the video plate and
the picture tube input.

As might be imagined. filter, trap and
peaking circuits can be varied and com-
bincd in a variety of ways, so that there
is no hope of covering them completely
in an article of this natare. Howcver,
by now, the reader should be able to
appreciate  the measures: which are
adopted by different set designers.

In all the :foregoing, no reference
whatever has been made to a subject
which is generally associated with delee-
tors—the subject of DC coupling and
restoration. The omission has been
quite dcliberate and will form the sub-
ject of a special article in a following
issue.

(To be continued.)

HERE'S YOUR ANSWER, TOM

(Continued from Page 69)
connecting a capacitor and resistor in
patallel in the grid circuit. X

When alternating signals are applied
between the grid and cathode, the result-
ing grid current flowing in the grid cir-
cuit and conscquently ‘through the grid
leak, causes the voltage drop across the
grid leak to charge the capacitor. This
charge is cficctive at the grid of the valve
in the form of uegative bias.

In the case of conventional amplilying
circuits, a rcsistor is  placed in  the
cathode circuit and use is made of the
combined platc and screen currents to
produce a voltage drop across this re-
sistor.

This voltage drop places the cathode
at a positive potential with respect to
earth, which is tantamount to applying
an equivalent negative potential fo the
grid.

Radio, Television & Hobbies, February,
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BUILDING A TUNING UNIT FOR TV

Continued from Page 65

fated. With the aid of this meter. and
ydur cars, squceze or open the turns on
the RF and acrial coils for maximum
strength on Channel 9.

If you find that a metal-tipped lin-
ing tool touched on the grid or plate
increases signal strength, it is an im-
mediate indication that the circuit wants
more “C" or more “L". Squecze the
turns together. The reverse is also true.

If poking the tip of a brass screw
into the carthy end of the coil increases
signal strength, it indicates the need for
fess “L” or “C”. Open the turns slight-
ly.

Having sct Channel 9, add the coils
or shorting links for Channel.8 and peak
them up, if you have a suitable signal
source. [f you haven't, take them
for granted and add Channel 7.

COIL ADJUSTMENT

Set the osciltator coil as alrcady de-
scribed for Channel 9, then procced to
examine the aerial and RF  circuits.
Don’t touch ‘the Channc! 9 coils, which
vou have alrcady pcaked.

Assess by the means alrcady described
whether these  circuits nced more or
less 1. and C. If more. add a slight-
Iy longer link between the Channcl 8
and 7 switch lugs.  1f less, ntake the
link  short and. if weccessary, usc a
scrap of the braid from shiclded wirc.

The oscillator coils for Channeis 9,

§ and 7 all have the same number of
turns.  The cxtra path fength through
the switch is more than enough to pro-

vide the necessary reduction in fre-
quency.
ADDING CHANNEL 2

With these right, Channel 2 can he

added. Actual coils arc required here,
and trimming is -achieved by slipping a
knifc blade bhetween turns and opening
up the centre of the coil. Having opon.

ced it up, slip a length of 3-16 brass
tube temporarily through it and line up
the turns again to presetve the ap-
pcarance.

Chaanel 1 is added last of all and,
cven if you cannot peak it up, we sug-
gest vou put in the coils as specified.
in order, to complete the circuit through
the shorting link. Channel 1 coils
arc also peaked by “knifing” with the
additional facility that the aerial and
RF cails can be Jowered in frequency
by pushing them closer to the Chan-
nel 2 coils.

By careful pruning. it is entircly pos-
sible’ to peak things up so that signals
come through at optimum: strength on
the various Channels without altering
the sctting of the fine ftuning control.
Rut it is there if you need it.

Such, then, is the story of our de-
velopmental television tuner. We hope
it has given you food for thought.

\

The Serviceman Who Tells

Continued from Page 41

In vain [ tried to convince her that
the television station could not possibly
affect a broadcast set a1 such a distance
(if. in fact, it would affect onc at ANY
disfance).

WASTED ELOQUENCE

1 pointed out that the TV slation was
undoubtedly well and truly on the air
with tcst patterns, ctc.. fong before the
opening ceremony. | aiso pointed out
that the three transmitters had un-
doubtedly been on all the evening and
for several hours prior to the present

failurc—all without effcct on the set.

Tt was no use. The ludy stuck to her
euns. With typical feminine logic she
considered that any two cevents which
happen simultancously  muist be  cause
and effect,

1 countered this with a little mild
sarcasm,  suggesting  that, il she had

access to the records, 'she would prob-
ably find that 4 man dicd in Chicago
at the precisc moment that the set failed,
Fven so, it hardly seemced reasonable to
blame the unfortunate demise of the
Chicagonian for the failure of the set—
OF VICC Versy.

That may
fences, but it didn't show,
the set was still gurgling
most distressing fashion, cven
the cry-singer had long since
down for the third time.

I put down my dry ginger ale, some-
what reluctantly | admit, and pulled

1957

have wecakened the de-
Mcanwhile,
along in a
though
gone

the cabinet out from the wall. The chassis
was mounted vertically and all the valves
were casily accesable. | pulled cut the
converter, stopping the program  but
not the crackling. The same thing hap-
cned with the IF valve and, somewhat
less conclusively, with the audio valve,

Finally 1 withdrew the output valve
(wrapped in a handkerchicl) and re-
placed it quickly. The crackling and
distortion  vanished and  the volume
jumped back to ‘normal. T pushed the
set back against the wall. salvaged my
dry ginger ale (in time to -prevent some
clot topping it up with lemon squash)
and turned to my hostess.

REMCTE COMTROL

fn reply to her look of bewilderment
1 pointed out, in mock seriousncss, that
I had now put the television station off
the air.  I'mi afraid that was too much
even for her defences: in spite of hersell
she burst out laughing, causing much
hilarity all around.

And it was on that
ushered in the New Year.

At the time of writing { have not had
a chancge to wrack down the real cause
of the bother. but 1 am strongly sps-
picious of the outpur transformer, which
is probably dithering on the thrashold
of an open circuit,  Anyway that will
be another story.

(P.S. 1 must rcmember to pay a busi-
ness visit to- the man-next-door.  Ap-
parently he has a faulty set, too.)
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MAKING UP THE “LITTLE GENERAL™?

~—THE IDEAL PRESENT—

Complete kit of parts for the 1956 "Little General" as featured August |
R & H including attractive bakelite cabinet with siide dial. Price includes
valves and Rola 5F speaker and kit is complete to the last nut and bolt.
Set wired and tested £2,/15 - extra). Cabinet size !liin long, 7in high,
&in dcep.

£12/17/6
Past and Cacking N.S.W, 146,

Interstate, 25/-. Assembly es s se s e . ee av ss se L. sa ae mae s 57/6

Foundstion Kit for above compnsmg Bakelite Cabinet, Chassis and Dial

MIDGET CONDENSERS

New seven plate midget condenser, ceramlic
insulation, standard single hole mountlng,
Vain spindle, 0-30pt .. .. .. .. .. .. §/6

NEW SWITCHES

NEW ROLA EXTENSION SPEAKERS

Rola 6-9L Oval Speaker, mounted in aftractive
bakelite cabinet with matching metal grille and
complete with volume control.

D.P. S.T. Rotary .. .. 2/6 ) .
Yaxi 3 ISR TR Post and Packing
Oy 2 B ‘ 3/2 N.SW. 10/6; INT. 1676 £3/12/6 i
Alpha Do T [0 JT 00 0D T A e : ' |
8::( : : '.% :lg ch e ee ee me ae e 7}/9
Oak 4 % 2 5B “P'o'{; .c.':“‘.;"..'f. PR 7 [ METAL RECT'F'ERS ( I.R.C. WIRE-WOUND
o TN volt 200mA metad rectier. suitabic .)I !’l | RES'STORS
- Poooperatin relavs, etel L, e o6 !
NEW PUSH BUTTQN b f <’;"” chig: MEowal wdnable A

WY obinn R ywatt L0 U6 @r 10 . dop,
5 owaty 5 c

SWITCHES 20/ THROAT ‘21:)((;(.&\[ 5, 20 watt 10 /3 ea. or 15/- doz. |
"MICROPHON ES 5000 ohms. 20 watt 5 p.c.. 2/6 ea or 20/ dor. |

0 N il
New American throat mikes. per pair, 3/6 ;5800.?:::‘5302%:"{?[; I;J.’C..Z/zﬁ/ﬁe:.il.u(l!l' zz%// gg; ;

SIGNAL LAMP BUZZERS

16 ea. or 19:- .doz.

Five pole push-bution
switches .. ..

New control box fitted
with above switch also
5 hezels with pglohes
and multi contact kev

switch,
fots:Nsw R % . G‘LOBES Buzzer, variable note. works oft 3
41 2N - uCas ugnmmg mp  globes. 10v 6/~ doz . " -
PREFOCUS” L nES volt battery e e e 7/6
Pt 420 watl .. R 13 Post 2/6.

NEW B.S.R MOTORS ’ Post extri.

. J T
These English B.S.R, Al 5 SELSYN'MBT%BS
ra:-:;edm!}\(s N ‘qlxo have 1‘1)12:;: :;l h::mmgi‘ n\l{l‘zci C R E E D R E LAY S [ -

af motar 3n x 2ipin x 204 with 3-l6in - oAmerican  Sclsyn motors 50 volt
\\h?%\ for ”‘40 or 110 wol A operaion, | l.w\\(\‘: creed chus supplicd with néu‘un:’n | {Fansmtler or \]le' >£7/_/_
. USC(IP hul ||1 ro(vd s.ml\lllmn I L 2 T e T F () R
osty N.SAV., 37- Inforstate. L4 6 F ! - -
NEW GRAMO MOTORS °'t;oL':'.5'éﬁs”E‘:J;“ ~ NEW_VIBRATORS
New H.M.V. spring gramo motors. less (ébbnl‘t‘dulakx)a\:a‘l:i at S mfd, 110y AC . 1“7//'6 6 volt AWA gUS-fI”Gd vib-
turntable, Adaptable for many uses 19/6. 1 mfd, 400v ceot 2/9 t H d t
Postage: N.S.W., 4/6; Interstate, 7/6. ol mfd, 500v .. .0 71 rators. eavy uty  syn-
- e e IME, 20000 e chronous.
on  mictopbone transformers. new . LS Voo e e eh ae ee e .. 2/6 Y
Post extra. Post cxtra. NOW 7/6 or 70/- per doz.

NEW UNIVERSAL-MULTIMETER

. Manutactured by Robinson Electronics Laboratories,
Incorporating 4}in World Famous American Weston Meter and High
Stability Resistors.

This high-grade instrument is fitted in a durable and attractive Hammerton-finished case with
self-contained batteries and supplied complete with test prods.

D.C. Ranges, A.C. Rangexj b.C. R Current | Resistance Ouipuf PRICE
0-12V o-12v | O_I“';ij; Ranges Ranges £12/17/6
060V 0-60V 0 12MA 0-5.000 ohms 0-12v Plus 12/6
0-300V 0-300Y 0-60MA 0-50,000 ohms | g 40y PACKING &

0-1,200V 0-1,200v 0-300MA | 0-500.000 ohms J 0-300Y POSTAGE

Also Decibel Scale-minus 18 to plus 5db
Please address all correspondence to 479 Parramatta Road, Leichhardt, N.S.W.

METROPOLITAN RADIO SUPPLIES

640 KING STREET, ST. PETERS, N.S.W. 479 PARRAMATTA ROAD,
 PHONE LAG087 LEICHHARDT N sw PHONE LM36|0

Pags Cue Hundrad and Si \ Radio, Telsvisicn & lHobbiss, Febiuary, 1957




NEW VALVES

QS5 . 9/6 6K8G . . 11/6 6F6 9/6 EZ82 .. .. .. .. 9/6
IT4 .. .. .. ..13/6 TIA .. .. 1/6 EL32 .. .. 9/6 117N7 .. 15/-
[R5 e oo o« 15/- EK32 .. .. 15/- -

12A6 .. .. .. .. 12/6 4307A o 10/«
Iss .. . .. 15/- 6J8 .. . 15/- e
354 .. .. .. .. 15/_ 6k7 . 7/6 6]7 . . .o 8/6 SYJGF oo ) 12/6
V4 ., .. .. .. 15/- [\TW6‘7/6U7 ee . /6 suU4 .. .. . 12/6 I2SR7 .. .. /6
IK5 e ae o. 2/6 EF8 .. .. 9/6 954 .. .. 5/6 IH6 .. . 7/6
ILS .. .. .o .. 9/6 7C7 3/6 955 .. vt vt u. . 5/6 116 .. ce .. 7/6
IC7 .. o oo o 9/6 7A6 .. .. 3/6 VR65A .o oo o.  2/6 ID8GT .. .o 10/
6U7G .. .. .. .. 7/6 T8 .. .. - 76 gpeas 9/6 AP ..o 9/6
6G8G .. e .. 11/6 6AGS .. .. .. .. 10/6 U . ] 2001 .. . e B/-
6SA7 .. .. .. .. 9/6 6B8 Melal .. 12/6 AVIL .. .o oL .. 5/ 8l v vi ve ve .. 15/-
65Q7 .. 9/6 32 .. .. 5/- ALL VALVE PRICES PLUS POSTAGE

RELAY-TYPE COUNTERS

("Mercury” American Made)
These relay counters register
from 0 to 99.999. Can be
supplied with 250ohm coil.
Y4v D.C. operation.

25/-

Plus Postage.

NEW 5-VALVE D.W.
VIBRATOR CHASSIS

[hese Chassis. by leading manufac-
turer. are new but shop-soiled. Are
supplied in working order and com-
plete with valves, Rola &in x 9in Oval
Speaker, Slide Dial and Vibrator.
supply (6v).
List Price over &£40.
SPECIAL PRICE,

£15/15/- FOR

ldcal_for Boat, Caravan. etc.

NEW AMERICAN
INDICATOR-UNITS

Containing 12 Valves,
1. 3 B.PL in Separate
Shield. 7-6SN7,
1-2x2. 1-6x5. 1-6H6. 1-6G6.

£8/17/6 F.O.R.
T.V. COMPONENTS

All RCS Television coils,
and transformers in stock.

A.C. AMP. METERS

formers

A.C. Amp. Metersf RANGE: 0-5
(ex-County Coun-{amps. (can be ex-
cil). A necessity in|tended by shunts).
any electricity | DIAMETER: 74
workshop. inches.

28/6 FOR.

By Rail or Air Freight Only
Too heavy for Post

FOUR-VALVE AMPLIFIER

Four-valve audio amplifier, made in
America.  Supplied with two 7C5, one
7F7 and one 7Y4 valves, trans, res., efc,
mounted in brocaded finished case.
Post N.S.W. 5/6
INT. 7/ 38/6
NEW AMERlCAN
BOX KITES

These kites are constructed of Silk
with Metal Frame
SIZE i5in square x 2ft Jong.
Originally used for Aerials for
[.ifeboat Transmitters.

30/-
Post. 2/-.
NEW 1000 K.C.
CRYSTALS

For Bendix Frequency Melers.
Made by General Electric.
American Octal Base.

£1/15/-

P.M.G. TYPE
RELAY-COUNTER

0—9.999
15/-

1,300 ohm coil

NEW ENGLISH T.C.C.
HIGH VOLTAGE PAPER
TUBULAR CONDENSERS

Each
.01-1000V 1/9
021000V .. 1/9 All
0571000V .. .. 1/9
02-1500V ., .. 2/- plus
05-1500V .. .. 2/- ¢
1-1500V .. .. 2/6  Ppostage.
05-2000V .. 2/6

24.-VOLT MIDGET
MOTORS SHUNT
WOUND

Fully Laminat-
ed Fields.
Wound Arma-
ture. Sixteen
Scgment Com-
miutator, . ball-
bearing.  Ideal
Hobbyists, etc.

32/6

1/6;

for  Modcl Trams.
Condition New
‘Price, each .
Packing and poslagc
lnluﬂalc

NS WL
"”6

CATS5 TRANSMITTERS

Complete with Valves, 2-807, 2-6V6.

£4/17/6 FroOR
LESS VALVES:

£2/17/6 ror
PILLO-FONE

EXTENSION UNIT

IT'S A REAL

MINIATURE

WITH ROLA
UNIT.

Install it any-
where, in the
sick room,
workshop, gar-
age oOr -any
room fn  the
house. Just eon-
mect across
voice coil of
the existing
- speaker The

PILLO-FONE'
IS THE MOST (ONVFNII NT LITTLE UNIT
YET DEVISED, Atzin Diameter by 134in

rou 22/6

rOST FRER

P

NEW 12V GENEMOTORS

American Manufacture.
Input 12V, Qutput 240V at ]OO'M;«VA.

£4/15/-

CERAMIC TRIMMER

CONDENSERS
Small 7-plate O-20 PF .. ..
Small Tubular, O-20 PF

3/6
2/-

Please address all correspondence to 479 Parramatta Road, Leichhardt, N.S.W.

METROPOLITAN RADIO SUPPLIES

640 KING STREET, ST. PETERS, N.S.W.
PHONE LA6087

479 PARRAMATTA ROAD,
LEICHHARDT, N.S.W. PHONE LM3610

Radio, ,Tole\;ision: & Hobgiss, Febr.uary. g7
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ELEGTRO SPECIAL |

Box of 12 new clectros containing ‘\
S mid, 625v; 10 mld, 500v; 24 mfd

350y; 8 mid, 350v; and other mixed |
values, all standard. i

20/-

276 posl,

NEW POWER
TRANSFORMERS

JA0v w230y rapping
265 with 6.3v falamen!

24/6

ping pramn:
Sec. 285 %
winding,

| bin X
Powith 3 oop 7

NEW 5in PER-MAG
SPEAKERS

SC Standaad L. L. .22/
SE Heavy Duty .. .. .. .. .. 24/
Supplicd with 371, 77, or HH Vrans-
former,

Poshgn Extra: N.SSW. 2/3; INT, 4/6

Dvnamic Spmkcm
ranslormer,

27/6

Qi Oval

supplied,

|
|
|

POTENTIOMETER
SPECIAL

RBox of 10 new Cuarbon
Polentiometers

Contaming .5 and .1 switch pols.,
i dong spindle, .5 and LT standard wod
I mimiature - pols. long  spindle and

i other mixcd sizes, short spindle.

| New

i B.C Coils,

Pastags bxbia: NSW. 2/9, M, 4/6'
fNew Carbon Resistors. well-known
comake. Mined  values: Colowr  code

20/-

Pos 276

Cotls and Intermediate Trans-
formers 1o suit all valves.

shielded .. 9/6

S/W Coils, 16 1o 49 Mcties .. 9/-

Actial R.F. or Osc. Inters. 455 ke

11/6

Plus Postage: NS.W. 3/8; INT. 5/3 7/6 per 100, . i
Postage 1/6. !
MIGA GONDENSERS IIIII o 100 Il I{R(‘c \1|E)1E§\|1§:lrso'nlsml ‘
] PS AN WP % 3 « 2 AR H
Standard  Mica Condenscrs.  small 2 watt, in values 30 ohm to 5 meg. |
current types. 00003 0 005 in- | New MNZG compass including many  popular sizes. 3T, |
cluding most wanted values. . . [ IS, 200, 25T, 507, 10071, 2507, !
25/ nee 100 Receiver Equlpmem 5001, et (Standard  resistor color |
S N ) code supplied,) Box of 100, !
Postans 1/6, !
PoCompas, Cienemater, 2y ipput, Plus 1/6 Pestays i
Elec’lrol ' G d i output 2504 at 100ma, b a S 3
IC uvongensers . ; i - ‘
eulroy | o3 New Midget Power Trans. |
16 18 wmtd 3500 oA Fost NSV S0t g 40MA Prim 250v. Sec. 105 x I3 |
4 mfd 330v I MNI6 Control Bos p wath 6.3v il Winding, Upright, or
0 e 200y ot 26 | ST T e . Flat Mounting., Size 2m x 24in. ‘
250 mid 12v L LLLe oLl 16 30/- 22/6 2/6 Postage NSW.
30 mfd 350v .. .. .. .. .. 36 ! Post N.5.3., 376 Iut., §/e Interstate, 4/6 !
500 mfd 12v .. .. 1/6 ¢ - T ;
& mfd 350v .. .. 2/6 Azimuth  indicator.
10 mfd 40v .. .. 1/6 30/ MERGURY SWlTGHEs
8 mfd 525v (mmmllnu) .. 4/6 - The switch with 1000 vses .. 2/6
8 mfd 525v .. .. .. . .. 3/6 Post: N.S,Woo 3/« Int, 476, Pos'rage 6d .
{Plus Poshge) ' Loon Acrials NN e T
oop - Acrials 20.

G - HOOP-UP WIRE
12-inch P.M. Speakers (10, 0i0) ;
Heavy duty 12in peromag speaker Rubber.covered '6/‘,.) 1oni,
kv well-knowy 1rn,uull':-d‘l;nﬂ ,l(‘H Flezible-Drives for above equipment, :j-u%w:()fH”;'l()rlfStIMEd Cofton - push
CT. or 5000 Translonmer., £2/17/6, | Yarows lengths, ‘dmyG‘lags‘ insulated 8/6 10011,

Peitags N.SW. S/8: INT, 7/8 10/- EACH pm,m Belre
© FLUS FOST,
CONDENSER SPESIAL ~ POTENTIOMETERS
Boxes of 100 new mica paper and y . 4+ Meg, Miniature Switch Pots. D/P
eloctrolviic uvmlcmc:: in Lm]uCS IIFI THANSFORMERS Swit(‘h.‘l,ong Spindle .. .. &/6
ranging from S0pf, mAa 1o 5 400v | Standard LF. transformers square | -! Miniature Long Spindle .. .. 3/6
paper. Values include 0001, | can (1 3/8) 455 KC permatuned, 4/3 | Standard 4 or 1 meg. switch pots..
0023, 00075, .01, .02, .05, 1. Also (Plus Postags) Jong spindle d/p switch .. 5/6
SO0 mfd/12v, 10 mfd/40v. & mfd/ 9 I meg. or 28T. ohms short spindic
325v, 16 mfd/330v clectrolytics, e T switch pots. . .- ... 2/6
APPHIRE NEEDLES ¢ meg. or 100T “standard pols, Jong
39/- spindle .. .. 3/6
£ ’ Rothermel sapphive necedles play | # meg. or 100T short spmdle .. 1/9
PER 100 2000 recordings, Made in England. | 5 meg. high insulation .. .. .. 8/-
Post Exira: N.SSW. 2/4; INT. 3/6 Lach 2/9 or 25/- doven. All Plus Postage
Please address all unwspmuh nee 10 479 Parramatta lmm’ Lolr‘hhard! N.S. W
640 KING STREET, ST, PETERS, N.S.W. 479 PARRAMATTA ROAD, .
PHONE LAGQ87 LEICHHARDT, N.5.W. PHONE LM3610
e e diediod emd Biohi Podu Talouieine ® ldaklic. Falk'ine, loCY




SMF, (Keswick, SA}
is a member of &

writes to sday ohat he
club, whose members  cs-
change tipe 1M ¥, points out that he re-
ceived a certain number copicd from a LP re-
cording and recorder at 33 inches per second,

when  played back on  his own machine, it
sounded faster  than the original LP  rccord-
ing. against which it was compared.

A, The answer to vour problem JMTE. we

fecl ties in a discrepancy in the speeds of the
various  machines used in the process ol ye-
cording aod  playback, It iy quite possible  (hat
the speed of the turntable used to plavback (he
LP recording - while 1he tape was lheing  made,
was incoriect.,  Affernately  (he  speed ol the

terntahle nsed to playback the LP record when
checking the tape, mav have “been  incorrect,
A possibility that a0 simifar dilference ot speeds

cxists in the rape  vecorders  osed. must  alsa
be taken into  account
1.G. (Port. Kembla, NSW) is  intcrested

building = five inch TV receiver, but sugpests
thut when we describe such a set we com-
bine it with a broadcast receiver.

A, As vou have probably alrcady noted 1.G.,
the esscutial portions of a five inch TV receiver
were  described  in the  December  issne.  How-
ever, we would emphasise that the construction
of such a set is hardly suitable for a beginner
and it is assumed that only those with a fair
background in radio theorv and practice  will
tackie it. The suggestion of combining a broad-
cast receiver with it docs not appear 1o offef
many advaniages and  would be just one more
scrious complication for the builder, Most reuncl-
crs wj!l e “happv if they make the scl work
as a TV sct, resorling to slandard practice far
broadcast reecivers.

MLCB. (Winclare. 8A) has built the 32 volt re
coiver described in Radio  and  Hebbies  some
years 2o and Cis Tvery happy with the perform-
ance. He now wishes 1o make anolber such set.
using as mariy as possible ol the 2 volt scrics
ol valve which he has on hand .

A. As you cag appreciate, the design of such
a sct. even in the rough. would takc a lot of
time and we are afraid we canpot offer much
heip  in  forecasting its probable performance.
_Ho\vevcr‘ there would appear to be no ob-
jection to the use of a parallel push-pull out-
put system, and this idea is often used when
additional power is  required without recourse
to larger valves, As you say, (he use of a 2
volt battery will simplily the flament line. bui
will probably make it necessarv fo use a bias
battery.

For the remainder of the set we can ool
suggest vou follow the ecneral design of the
original, modifving the citcuit as common sense
dictates to  accommodate  the allcrnative  valves.
A fair amoum of cxperiment will probably be
necessary  for best vesults, but should make an
interesting project if you have (he time (o de-
vole 1o it '

Many  1thaoks for

vour  Kind  femarks  abow
(e Mmagacsine and {15 zratifyving to lcarn that
it rctains the interest. of the voupger readets
Rest assbred we do our -best to Hnd  arijcles
which will interest .them, even though these
may not always appear as frequently as we
would like

G.H. (Roseville, NSW) Intends to use «
pickup with the- aundio section -of the
Three” and would like our advice on its con
nection,

A, The use of a pickup with the audio scc
tion of the ““Busic Three™ is quile feasible but
only the high output crystal tvpes wonld be suil-
abie. The  pickup  is  comtected  across e
volume contral,  Provision will have {o be muade
to break the conncction 1o the previous  stage
while the pickup is in ase. A suitable arrange-
ment wowtid be to provide three terminals  on
the chassis.  Onc covld be (he earth connection.
the other (wo Deing connected to the lop ol
the volume vconatrol and the cnd of the coupling
capacilor  respectively. lor radio  usc. the
coupling  capacitor sind the top of (he  veolume
conttol  terminals could be bridged by a picee
of wite

For pickup use, this bridge shouk! be omilod,
and (he pickup connected  across the fop end
of the volume control and earth terminals.

€. M. (Hawthorn, Vic.) wishes to build a
high quality amplifier and has narrowed his
selection to the 17 and 20 watt Playmasters, How-
ever, as he desires the best possible and lasting
results, he is hesitant at making an investment
on the grounds that we may describe a, better
version. of these amplifiers.

A, The 17 and 20 watt U-L Playmasters de
scribed. in this journal are comparable in quality.
The 20 watt amplifisr nsed EL34 outpct valves
and was c¢apable of a maximum output of over
30 watts,” Both amplifiers have an cxtreme high
order of performance, and we arc no-likcly to
improve. -on.. their. results. in-:the.. neat.-future,:-of

Radio, Television & Hobbies, February,

“‘Basic -

suggest  any  changes which would  outdate  any
costly  components,
LW (Kongwack, Vie) makes rclerence  to

the number of Lansistor reecivers published in
past wssdes  of this  journal  and  suggpests  thal
we feature an acticle deseribing a transistor and

the manner in which 1 works

A. Commencing with  the M 1935, sue,
we  published a serics of articles on  the use
of transistors, These rapnged [rom  a  one-tran

sistor sct to a four-transisior sct. A complete
discussion of the geacral behavior of transiston
was  featured in the first ariicle aod of the
specific lvpes used, inothe datter articles,

G.H. (Homchush, NSW) wishes to know il it
is possible to use o 2A6 valve as the rc
tive detector in the “Basic Fhree™ recuiver

A, The 2A6  vulve is a duo-diode  triode
I'ving the diodes 1o the cathode or leaviag them
disconnected  would cnabie the triode portion (o
be used as a delector. To use a riode in the
“Basic Three”. omit the screen  dropping  resis
for. and its bypass capacitor.

The use ol a triode in this circunt will resuh

in a decrease of gain, which may impair  (he
scnsitivity o iic point where only the focal
stations  witll  cowe  through  with  reasonable

volume, However, we do suggest that you try
this substitation belore investing in a new
valve.

C.K, (Albanv. WA) has rccently buill up the

“Basic Three™  receiver,  but has  fad  some
troubic in the form of a  glowing screen in
the output valve.  which wuay nol noticed  untit

some (Ome laler. A 1 micy. vesistor was placed
in serics wilh the screen, and the output valve

functioned normelly  tor  several  days, Altey
which, according (o N the  oulput  valve
“fizzled oul™.  C.K. belicves (hat  we  should
have mentioned  the inclusion  of such a  re-
sistor  in tfe  ceastructional  article.

A, We did not inclnde a scrcen tesistar ae
suggested  because  (he design of  the  set does
not call for onc. The trouble could  have

been brought about by a faulty component as.
for example, a lcaky coupling capacitor or an
open-circuited. grid- return resistor.  Again, the
output transformer could have becn faulty, re-
ducing or removing the  plate  vollage from
the valve and leaving the screen (o take the
total cathode current. However, we feel that
the more likely cxplanation would be coxcessive
HT voltage. duc to the use of too low a field
coil resistor or failure 1o follow our gircuit in
detail, We  suggpest vou rvead again whatl  we
had to say on these points,  The HT  vellage,
when the set s operating, should not be nioe

DAV, (5t Marys, NSW) wishes to fit a magic-
cve tuping indicator to a dual-wave radiogram
and  would  appreciate our advice on how to
accomplish  this,

A A delailed article ow tuning indicators and
their application was  teatuved  in our  May,
1932, issue. But briefly here is the procedure
involved.  The target apode shoutd be con-
neeted 1o the B-plus fine and requircs a source
of abour 230 volts. The anode of the triode
section also connects to the B-plus line bur via
a load resistar usually about 1 meg,

I'he  cathade must be  placed @t the same
patential as the dinde load retutn poini. there-
lore, no initial bias is applicd to the dicator
wrid:

Ihe wvid s connecwed to the AVC line uorgh
« decoupling  netwaork.  ypicat  values  being a
1 meg. rvesislor and a .03 mid capaciior W ith
delaved AVC the negative valtage tor the anto-
malic volume vontrol is provided by a separate
diccle,  The delay bias for the diade s ob-
lainedd either by returning its load resisin ‘o
4 point in the back-bias or to carth it the
Jdiode cuthode is cathode biased It a defay in
the molion ot the indicatn shadow is not de-
sired in a delaved AVC system, Bt will be neces-
sary to connect Lhe indicator grid to the
detector diode oad

L.H.L. (Hawthorn. ¢.) iy contemplating (he
conseeuction of the  Playmaster Nao 9 ;\n\j\llhcl‘.
and wauld tike a suggestion as to a Contral
Unit suitable for use with a good qu:nl!l_v magnetic
pickup. Also the advisability of using a 1win-
cone speaker and whether any bencfit would be
derived by speraling  this  speaket  with  a
twceter,

A. The caoice of a Control Unit is poverned
to’ a 'great extent by the pickup. Singe  vou
are considering a gond magnetic which  wsually
hay 4 low oulpui. a logical choice is the Control
unit No o6, Ihis Control Unit was «Ir>lu'xhrd
in the November, (954 issie amcd  agxin in the
Mupch. 19586 issue.  This unit iy suitable for use
with any gaod quality moving coil, moving tron
of variable relucltance pickup.

There would be litthe point in adding a separiate
tweeler (0 a twin-cone speaker, unfess jt is a
good one and capable of better high Irequency
resujls than is the twin-cone job, A cross-gver
network would be nceded at about SKc to sup-
press the high [requency outprt from the twin-
cone spcaker The quality of reproduction ob-
tainable from several speakers properly connceted
is gcnerally superior to that obtainable  from
one. ‘ I

Several  good  guality  “woeofer  and  tweeler
combmations are available on the market.  We
suggest thal von Wy lo hear as many as pos-

than about 250 volts. muasured from  screen sible, and seltle on the onc that satisfies your
to cathade of the output valve taste,
- - -~ - PUPPPPON PPN PPN

The Radio, Television and Hobbies Query Service

All queries concerning our designs, to which a POSTAL REPLY is required
must be accompanied by a postal note ar stamps to the'value of TWO SHILLINGS.

For the same fee, we will give advice by mail on radic matters, provided
the information can be drawn from general knowledge. UNDER NO CIRCUM-

STANCES, however, can we undertake to answer problems involving special
rescarch, modification to commercial equipment or the preparation of special
circuits,
4 Whatever the subject matter, we must work on the principle that a letter
? is too invoived if the reply takes more than 10 minutes of our time.
Queries not accompanied by the necestary 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. '
‘; To those requiring only Ccireuit reprints, &ec., ‘we will supply for TWO

structional projects.

4 Address your letters to The
HOBEIES, Box 2728C, GPO, Sydney.

POV PP PPPPPPUVVPOVSUPOTPPOPPTPOPPY

Technical

2 SHILLINGS diagrams and parts lists from our files covering up to three con-
Scale blueprints shawing the position of all holas and cut-
outs in standard chassis can be supplied for 5/-.
! our designs but please note they do NOT show wiring details.

These are available for nearly all

Editor, RADIO, TELEVISION and

Note that we do not deaf in radio components. Price quotations and details
s of merchandise must be obtained direct from our advertisers,

SO>I Py » o o PPPP
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I3,000v. variable E.H.T. circuit.

WINDING DATA FOR: Video I|.F. traps;
Sound L.F. and
Ratio detector

WOUND Tv COILS

IMMEDIATELY AVAILABLE—Philips TV circuit; Video I.F. ond traps in separate cans.
Bitilar video—I.F. combined traps, Ist and 2nd 5.5mec. sound L.F.’s and ratio detector.

WIND YOUR OWN

COMPLETE COIL ASSEMBLIES COMPRISING . . .

CAN: 7/8in dia x 13in h Fits Nova! LYPE
TYPE Socket hole. MO 5 RATIO DETECTOR ASs
MO 4 IF ASSEMBLY: FORMER: 8mm threaded polystyrene. SEMBLY:
1 Alum. Can CORES: New 28 TPI HF Cores. Hexagoun 1 Alum. Can
1 4 pin Former centre hole. Top and Bottom Cores 1 5 pin Former
2 Iron Corea adjustable from top. 2 Iron Cores
FILAMENT IRANSFORMERS:
Type TP 60 25v 175 amp valves—2X2ZA—AVIiL,
TP 61 4v | amp valves—VCR97—511B. |
TP 62 6.3v .6 amp valves—3iHP1—5CPL.
TESTED: 5000v between Pri. Sec.. and Frame.
EHT SUPPLY: Type HF 3K ooy s
DIELECTRIC: Ensure maximum HF Osc. Coil. FILTER CHOKES: h
stability by coil impregnation with FRAME OUTPUT TRANSFURMER: Type TC 664 15H 60MA.
R.C.5. special liquid polystyrene. Type TP 63 TC 60A 3H 300MA.

Pri. 7000 ohms 6 BMS
Sec 104 mH

F
KES AND TRANS al
CHO CHOKES gin \‘5 l‘”

f
tion 1/80 X 1My
OKES AND SPEAKER TRA sizet ﬁ}’;ﬁ Efzccs ajn L ¥
FILTER CHS cion 1in X 10 w“w:tﬁ-m w

gize: Core Sectily L x 2in

ofall sizes 2HD

R.C.S. RADIO PTY. LTD.., 651 FOREST RD., BEXLEY, N.S.W.

fee =
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Last month’s solution

1.G.L. (Canowindra, NSW) has recenly pur
chased a 6-volt car radio, and as the family
car has a 12-volt electrica] system, he has con-
nécted the set across the first three cells. He
has since been advised that this will ruin the
battery, and would like “our. verification -on this
Also suggestlons for an alternative method of
connection.

A, Tt is not desirable to connect the b-voll
car radio  across half a 12-volt batlery, since
hall of the battery wili tend to be undercharged

Radio, ‘Television - & ‘Hobbies. February: 1957

——

ACROSS T, = Y 2 3
. Electrically
charged
particles,
6. Smallest
: '
part of an |7 8 |9 0
element.
7. Air-cored in- " 2 13
ductance (2 L.
words). 14 |5 16
11, New Zea-
- land bird. \7 18 [
12, Way of ex-
pression, 20 1
natural to a
¢ language. i
14. Capital of |
Iran.
16. Greek letter.AB 4 |25 |26 u L
17. Part of an
electric 79 30 |3
$ heatcr.
20. Demodu- k7] 23
$ lators.
21. Severs. . 34
23. Nou-flying
bird
- 35 %
24. Self-sup-
porting s
structure, ) o
29. To preparc a oL capacity. 9. Rented, . -disputes.
4 gun for 2. Circuit path 10. Encrgy pos- 24, Unit of
. fu‘mg, to ground sessed by a current.
30. Type of (2 words). hody. 25. Electro-
)’ wood. 3. Spanish  for 13. Engine magnetic.
32. Metal. river. supplying switch.
13. Anodes, 4. Require- motive 26. Public
34. Capacity of ment. _ power. house.
a body for 5. Last letter. 15, Class of 27. To. set

) doing work. of Greek beer. again.

35. Musical alphabet. 18. Personal 28. Metal disc

. tune. 6. Consecrate oronoun. which - re- -

36. La;ge' with oil. 19. French coin, souinds when
quantity. 8. Implement 22. Peison who struck (pl.).
DOWN used im decides 31.. Town in

1. Reciprocal’ billiards. game USA.

Solution and further crossword next month

4 .

: PP - - PSP >0 v
becduse of the action. ot the vollage regulalor.
1T this condiion " is allowed to continue (il will
prefudice the ll!'g of the battery.

Other than  moditying the radio lo operale
from 12 veits the only solution is to make up a
heavy duty series dropping resistor, s value
would need to be a little over | ohm. but would
best be delermined experimentally.  The system
would not. bée ideal since the relatively high
source  resistancé  would <‘modify  the peak cur
rents  flowing in  the vibrator circuit, Maore-
‘over the power dissipated in the resistor is a com-
plete waste.

A large electrolytic capacitor, say 500 mifd,
rated at about 18 volts working and capable
of handling the charge and discharge during the
vibrator cycle. may be of assistance -if connccled
across  the resistor,

In any case the proccdure is to adiust. the
vitlue  of (he resistor, sn that 6.2 volls appears’
across the receiver when the baltery is at 125
volts  (molor  idle) It will probably bhe lfound
that the high tension voltaee is a little helow
that when supplicd from the 6-valt batiery hut this

cannot be
ment

avoided  without un elaborate arrange-

1., (Rosevifle. NSW) wishes o impreve his
Porta-plaver by the  addition of a larger ex-
ternal speaker.  However, he has some problems
regarding suitable. housing for the speaker and
mentions several possibililies.

A, Judging by your lelter, we leel that your
problems regarding speaker housing are ones
of convenience, rather than efficiency. Since
the Porta-plaver makes no claims to high fidelity,
the - improvement - in. using the = larger speaker
would he much more obvious than the provision
of an elaborate housing for this speaker. assum-
ing adequate baffling.

Under the cirermstances.  we  feel  that the
simple box bafile would best suit your require-

Pasge One Hundred and Elsven

MICROPHONES & ACCESSORIES

(ype 088/F

£9/5/11

Complete -
with flexible
arm

Technrcai
pramphiets
will be mailed
on request.
Other types
also available
from

Chandlers Ply. Lid.

Alpert. & Charlotte Sts., Brisbane
and leading wholesaters.

FOR SALE!

Valradio Current Converters
Vibrator Type, Brand New
INPUT .. .. .. ..~220 Volts D.C,
OuUTPUT .. .. 220 Volts A.C.
50 Cycles.

Inquirivs 1o

BUSINESS EQUIPMENT Pty Lid.

330 William Street,
MELBOURNE, VIC. Ph. F16193

A FIDELITY

AEGIS Mullard  '5-10"
" HI-FI  AMPLIFIER

Here 1s & rcliable, hi-fidelity Amplifier, made
in  Australia for our conditions,
Write for leaflet

AEGIS ..

‘ )
i TUNER £33/7/6

perlect  companion  for - Aegis 510" amplific
[ alest cireuit  techniauces, Permanent  satin-pobil
finish, WRITE  tor deallet TODAY

AEGIS MFG. (0. PTY. LID.

208 Lt, Lonsdale St., Melb., FB3731
ASK TO SEE THEM BOTH AT YOUR

DEALER’S.
in spare time or start full time ousi-
ness Many making £20., £30 and £40
a week Write for details ot Guaran-
teed Money-Making  Plans 3. O’Rourke,
Director Protitable Fnierpl s (regd.y  Depl.
RH. Box 5070. G.P.O.. ney.
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The
RADIO DESPATCH SERVICE

ALWAYS RELY ON RD.S.

Stockists of Television
parts, Picture Tubes and
Turrets

We can supply all Radio and Elec-
trical Components and ara agents
for the famous Hotpoint Radio
Sets. Distributors of Test Equip-
valve and Circuit Tester, Multimeters,
Gomplete Mail Order Servica for
Call, write or phone to:—

Independent Wholesaler,

Radie and Electrical Distributors,
WEMBLEY HOUSE,

841 GEORGE STREET, SYDMEY.

s MALBTE Open Saturday Mornings.

WANTED 10 BUY, SEI.l OR EXCHANGE

Cost of Classified advertisements In this section
iz 3/- per line, approximately five words to =
line. Closing date for March lssue of Radio,
Televlsion and Hobbies is Tuesday, February 5.

TOR SALE: belt drive turn:

table,
base plaic
motor, £6,
St., Sydney.

Build your own
heavy cast aluminium turntable and
ready for machining with Garrard
Amplasound Co. 126 Buckingham
MX3124,

YOR SALE: Calstan Valve Tester/Multimeter,
AC/6VDC  with Adapton Panel, £12
University Mod, Osc.. A.C. Model, SOA, "150
Kes to 30 Mcs, £10. Aust. Official Radio Ser-
vice Manuals, Vals, 1-13, £10, R. F, Miller,
26 Lawn Rd., Noble Park, V¥ie. UJ9651,

JOR SALE:

£3/5/-; Ree, Play., singl.
Speak, 12 WR," brand new,
Chang., 4 speed, brand new,
60 mA, new, £1/12/-. Box 758,
or ph, XB2363,

Record Chang., singl. sp.
sp. &£175/-
£4/12/-,  Rec
£13/9/-. Transt.,

G.P.O., Syd.

All back issues R and H 2/- per copy

inc] post. T, Welr, 56 O'Connor St., Haber-

Held, N 5“’ UA2569. Will buy copies. spares,
broken sets, elc.

qELL: Connoisseur, Motor £30, MBH Plek-
KDY up 78, L.P diamond £25. Harrls opre-
amp £15, 17-watt Playmaster £25. B/C Tuner
20 KE. flat top £15, Jensen 30 cu. . ft. horn
£15, Wharf 15 C/S £30, B CS/AL £15,
Crossover £5, XL1745 Melb.

<JELL: Wobbulator B/C band shows shape IF
curve and 20 KE flat-top iz easily obtained
on Turner £15. XL1745, Melb.

ELL: 4-stage. 4-band unit covers,

i0Mes, with 4-gang 6/sp conds..

£9/10/-,
Vie.

550 Kes-
also dials
R, Bedford, 91 Pellait 5t., Beaomaris,

WANI‘ED: 78 r.p.m, Var,

Speed A.C. Turn-
table. Box 274,

P.0O,, Gernldion, W. Aunst,

PRACTICAL

COURSE IN RADIO

STOTT'S Course meets
Amateurs,
Dealers,

other

signed and
wrote;—

2 |

thanking you for your splendid Radio Course.
1t has proved
work."

Writa today,

ticula

FOR

Stotfs Correspondence College

100 Russell St

St.,

Grenfell St., Adelaide; 254 Murray St.. Perth

smmmsiCUT HERE AND POSTI == ==m,
TO STOII'S: Pleass send me, free and 1
without fom, full parti s of your 1
Course In Radio. [ |
B9 NGNS - hvisuvhse i e b eyt AR g
Address .:
B S IR S R |
L}

RiH; 2570 vadasaciaanan |
LR L 8 b 1 2 0 R f PR a0 N0 Al

HOME-STUDY

needs of
Experimenters,
Builders of Sets, and
Course has been de-
A Student

the exact

Radio  Saleamen,
Service Men,
s, This Popular
prepared by Experts.
this earliest

am taking opportunity  of

invalugble to me in my
without obligation, for par-
rs of the STOTT Coutse in RADIO
AMATEURS,

Melbourne; 149 Castlereagh

Sydney; 290 Adelaide St., Brisbane; 21

Page Ons

£16/9/6

Duo cell,

omni-
directional,
suitable
for vable
suspension.

Technical

pamphlets

mailed on
request.

NICHOLSONS LID.

CE ST., PERTH,

and leading wholesalers.

Hundred and Twelvs

130!{ SALE: Miniature Enginecring. Tube Fit-
- tings, 1/8in x 3/16in pipe. Bolton, 72 King
Sydney, Catal, 5/-

5t

JELL: Presta ID Recording Head, perfect
order, 500 ohms, £45; Royce senior tra-
versing gear with 78 and 'LP lcad screws, §

hours' use; 12in Cathode ray tube, tlectrostatic
green. £4. Amplasound Co., 126 Buckingham
St MX3124.

Offer:—100 Business
100 Letterheads, 30/-;
Do it now.

SELL: Printing,  Special
or Visit Cards, 30/-;
200, £2,
W. Hiley:

Sent anywhere by mail.
841 George St., Syduey.

SELL: Royce 2 speed recording turntable. Bell
drive induction motor, traversing gear. 100
LPI "Hi-Fi" cutting head. All-assembled as unit.
New Condition, £40, or exchange for 35 mm,
enlarging projector. etc. ¥, F. Clewer, Clare.

A
"

LL Back Issues R.
L posted. large stock
for quantity T. Weir, %6
field, UA2849,

copy.
Quote
Haber-

and H.,, 2/- per
ta be cleared,
0'Connor St..

60 mA Choke,
10/-

JELL: 60 mA Trapnie, 15/-;
5/-; Rola 6L, 20/-; 100 mA Choke,
Barry, 18 Carlow St.. Nth, Sydney.

Receiver, AMR 300
Instruction Book
£4

HELL- Cammunications
KD Good order. complete with
—Ferguson M30 Modulation Transformer.
LX6729, Sydney.

power
4 new
Vie.

‘ ANTED: Comm. Receiver, ARS

supply amplf,. all new parts includ.,
J. Martin, 40 Day St., Bairnsdale.
Bairnsdale 971,

valves.
Phone,

OR SALE: Back Nos, of
posted: anywhere. A L
Belmont, INSW.

{ELL: Genuine American “'Presto Ic', High

Fidelity Dise Recording Cutter heads, 500,
15, 8 or 2 ohms. Matching impedance, frequency
response 25 ofs, 17 Ko/s Far better than most
High prade microphones. £29,

R. and H., 2/6
Cox, 13 Glover

SELL: Palec Professional Model S.G.1 modu-
lated oscillator, 150 Ke’s, —31 Me/s, in-
TV LF. alignment frequency —30.5 Mc/s).
Will accept £65 cash, J. Watson, 2

Armadale, Vie. UYS537%, ' ....

cluding
Cost £120
Redcourt Ave,.

Q'ELL Hi-Fi Equipment Cabinet. 17%2in x 19%4in
D x 44in, £5 New. unused record cabinet
holds 300-400 dises. Gift. £100. DN.O. Peter
Barclay. JJ3333,

SEL‘L: TV

working.

Chassis. scen

Phone Win,

used VLR97, May be
484 (Melb.),

"‘YANTED- Disc Recorders, also any Blanks,
ctrs,. traversers, sell H.D. transfmr., 240
25A, £2/10/-. Inverter transfmr, 6 to 240v,
Vib cart. 30/-.

Tape 0OSC Comp., . Byer
£2  Wadsworth, 310  Birrell  Street.

ta Gv.
40w,
Circ.,
Bondi,
JELL:
D trical

mavbe siit
less or electronics:

Quite a diversity of radio and elec
components in  excellent condition;
someone recently interested. in  wire-
includes almost complete set
paris for ““Littie General' receiver including
article and circuit on same, 4% vrs. R and H,
ARRL Handbook. ARRL Antenna Book., many

dozen resistors, condensers, valve shields, coll
formers, winding wires, resin cored solder, elec-
tric soldering . irons, valyes, terminals, micro-
phones, hcudphoncﬁ, (2l £15 or offer. Call
or write, 3 Villiers 5t., Kensington, N.5.W.
Charles Raymond.

EN WATT |
HIGH-FIDELITY

RADIOGRAM CHASSIS
-AM/FM Tuner—Phono and
Tape Inputs — 10 Watt
High Fidelity Amplifier—all
on one chassis—ready for
mounting in any design of
Hi Fi installation, £77/10.

IMagnecord

(AUSTRALIA PTY.LTD.)

31 MAQUARIE PLACE,
SYDNEY-BU640I

blished by Sungravure Ltd,, at ths
rcg‘stcred oﬂfu c&; 21-29 Morley Avenue, Rosenery.

Radia, Talevision & Hobbiss, February, 1957



FEBRUARY, 1957 RADIO, TELEVISION & HOBBIES PAGE Il

AMIC "ON THE BEAM
PERFORMANCE

MODEL YOA
OSCILIATOR

The model YOA is a winner in Oscillator performance. It
features University Spot tuning, giviag new quickness and ease
to alignment work. Built in RF stage and carefully caliBrated
dial pin-poinls performance while the new improved aftenua-
tion sysiem brings the leakage down to an amazingly low
minimum.

Non—mtenuptod frequency coverage from 150 K.C. to 30 M.C.;
vernier or tast drive, power-saving switch, RF and AF omtiet
all go to make the YOA Osecillator the instrurdent you need.

< In handsome grey case with maroon and silver panel, it comes
complete with valves and shielded output lead, and a dummy
aerial. You are invited to mail e coupon or write for the
. characteristics of this new 1mproved Oscillator, Model YOA.
(AR L

INSTRUMENTS = | WWWWWMV\M\M\WWMWW ”MW
e
Ea Please mail me details of Model YOA.

S5UMORTHEYORK STREET, 0 o—veeioimn
SYDNEY —  BU3169 Address
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Here’'s your

EARN BIG MONEY

TELEVISION IS HERE
AND GROWING DAILY"

Television 1S now an cstahl:shcu ract
in Australia. It's the most fascinating
science ever to come to this country.
For ambitious men and lads this is
the biggest opportunity ever. Now is
tl‘le time to train for a career in what
is Australia’s fastest growing indus-
try, Trained' technicians are in great
demand and the Australian Radio and
Television College can give you that
training , . . knowledge that will lead
You to a good job with good pay.
yYour own successful business, etc.

A.R.T.C. CAN TRAIN
YOU AS IT HAS
THOUSANDS OF OTHERS

We. enter our 26th year of training
ambitious men for bigger incomes and
greater security.

Thousands of ambitious Australians
have realised the benefits offered by
A.R.T.C. training and are now making
big money in radio, You can become
one of these successful men only by
training, for it is the frained man who
can get and hold the big radio-tele-
visien jebs. For a few pence per day
you can study radio-the A.R.T.C. way,
use your spare time to fit yourself for
a successful future in radio-television.

Ask yourself these 3 questions.

1. Am I in a dead end job?

2. Can I use my spare time (0
get ahead ?

3. Am I capable of earning more
money?

AUSTRALIAN RADIO
& TELEVISION
(OLLEGE

PTY. LTD.
ES. & A. BANK BUILDING
Cnr. Broadway & City Road, Sydney,
(opp. Grace Bros.). Phone BA4891-2

RADIO, TELEVISION & HOBBIES

chance to

LEVIS

If the answer is yes, there
room for you in radio- It?lemswn.
Does your job really offer security
—aworthwhile prospects? [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.RTC.
training can help you to a bright
future with good prospe ts.

Remember there is big money ahead
for the man who equips himself to-
day for a future in radio-television.
Scores of opportunities are open to
the trained man and only to the
trained man.

With A.R.T.C. you can obtain the
training yvou need. At the benches and
lecture halls of Australian Radio and
Television College . . . or in your own
home by correspondence , . . you can
be taunght every important aspect ol
radio-television, details of every new
application of the fundamental prin-
ciples. The A.R.T.C. comprehensive
“Service Engineering” course teaches
you from the ground up . . . step
. at the speed you set for

by step . .
vourself.

Ug-to-—dure Practical Lessons
The AR.T.C. course gives you basic
and advanced instruction in  all

phases of radio. Each lesson
easy to understand by

is made
numerons

AT N N W Y R

AUSTRALIAN RADIO & TELEVISION
COLLEGE PTY.. LTD.
206 Broadway, Sydney,  N.S.W.

Dear Sir,

your free booklet "Careers

and Television"

NAME

if you act NOW

Please send me, without obligation,

in Radio

FEBRUARY,

tllustrations and diagrams. No pre-
vious experience or high educ-\ltlional

standard  is necessary . . A R.T.C.
will give you all the instruction you
require, It is up to ¥you the
A.R.T.C. course adapts itself to your

its training has been

requirements . . .
successful

proved by thousands of
graduates.

Make Spare-Time Money

If vou wish you can make your spare
time earn money f[or you by training
at home and many students make
extra money after only the first few
weeks. However, if it is not con-
venient for you to train at home, then,

you may use the IIIUGET‘II ART.C.
workshops. The course is intensely
practical and individual, ::aEegu'\\d

vour future—mail the colpon today!

GET INTO ONE OF THESE
PROFITABLE CAREERS

IN RADIO/TELEVISION

There is a profitable career for you
in the many phases of radio-television,
including manufacturing, radio ser-
vicing, television servicing, research
sales, hroadcasting and televising,
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 Wwho suc-
ceeds and A.R.T.C. can give you the
complete training which is necessary

MAIL COUPCN NOW!

You are invited to mail the coupon
below which can be ybur first step
toward securing a job or business of
your own with good prospects,
security, and big money. A.R.T.C. will
mail youn, by return, at no ubhi;auon
to you, the big free hooklet “careers
in Radio and Television”. This hook-
let will show you definite steps you
can take for a better job—how you
ecan succeed in life. Post the coupon.
phone, or call NOW.

ADDRESS
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