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NOW! Correspondence TV for the Countryman !

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
training on TV equipment at
Sydney or Melbourne. You can
start your training now by

f*/ : merely asking for a special
booklet giving complete de-
tails.

COMMERCIAL OPERATOR’S COURSE

Since 1913, the Marconi School of Wireless has trained OTHER COURSES
hundreds of young men who have secured Certificates 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 Commercial Operator’s e AMATEUR

Course also by correspondence. Ask for details. RADIO
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EDITORIAL
HOW long will it be before we

see more active interest in
the FM broadcasting band?

It is now about ten years since
FM for Australia was first
mooted. It is often forgotten that
quite a controversy raged ahout
the question at that fime but, des-
pite the efforts of a few people,
nothing was done. Perhaps it
was too early in the piece for
Australia to take such a step and
in fact, it is only in recent years

pression overseas.

Germany, denied wide use of
broadcast band frequencies after
the last war, now has hundreds of
Other European countries are going ahead with

stations.
comprehensive plans, and England has already established
the first of its FM transmitters which, it is expected, will
soon cover the country.

It is inevitable that, for a time, Australian radio interests

will be pre-occupied with TV and its problems. But it is
also true that the closer acquaintance with FM by TV in-
ferests, and by the general public, may focus attention on the
F‘{\;Il broadcast bands sooner than we were led to think pos-
sible.

There is little doubt that the difficulties of FM tech-
nique can be much more easily faced now than in the past.
The undoubtedly fine results possible with FM sound
through a good TV set will soon intrigue the public, as it has
done elsewhere in the world, not merely because of its
musical potentialities, but mainly because it is so quiet and
interference-free. )

All praise to the PMG experimental FM stations in
Sydney, Melbourne and Adelaide, which have doggedly kept
on the air, year after year, so that invaluable engineering
data could be obtained and experimental activity could
eontinue.

Today these stations have enough listeners to make us
all hope they are now permanent features.

Who will be the next to join them? Some enterprising
broadcast station, determined to meet TV competition with
a second programme channel? Or an entirely new company,
ready to take a risk on the future?

It would only require one or perhaps two such trans-
‘mitters to appear on the air to work a major change in the
outlook for FM.

Personally, I hope it will hap-
pen soon. There are no new fields
to conquer on the broadcast band. }ﬁam [éfyé
._—-—-—T—

that FM has made any great im--
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MODEL ET4A TUBE TESTER.

Embodying a Seit Cleaning, Flexible, Lever
Action Element Switch in accordance with
R.M.A. code which will completely cope
with past, present and future RAD\& AND
TELEVISION  TUBES including  PICTURE
TUBES, tubes with tapped filaments or
double supported elements, etc. Picture
tube extension (ead extra.

MODEL MX32. Thirty-two range.

Television Multimeter:—20,000 O.P.V,

Current: DC to 10 Amp.

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

Voltage: AC and DC to 1000 Volis.

Resistance: 0-10 Megohm (Int
Decibels, etc.

MODEL M32. Thirty-two range.

Radio and  Elecirical  Multimeter:—1000

O PV Ranges as MX32.

Battery)

SERVICE

Our  Austraiisn-built products have the ad-
vantage of being backed by local factery
services.

TECHNICAL PROBLEMS

Our Technical tacllitiet are at your disposal.

Australian Agents for
MEGATRON PHOTQ-ELECTRIC CELLS
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MODEL MX47

Forty Seven Range Television
Multimeter. 20,000 ohms per
voit.

Current; AC and DC to 10 Amps

Yoltage: AC and DC to 3000 Volts

Resistance to 50 Megohms {(nt. Batteries)
to 500 Megohms {ext DC Supply)

Decibels Output. etc

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

MODEL M52, Fitty-twy range Laboratory

Multimeter:—1,000 Q.P.V

Current: AC and DC to 30 Amps.

VYoltage: AC and DC to 1000 Velts

Resistance: 0-5 Megohms {int  Batteries),
Decibets Output etfc

A

MODEL MA42. Fforty-two range

Purpose Multimeter:—1,000 O.PY

Current: AC and DC to 10 Amps.

Yoltage: AC and DC to 1000 Volts.

Resistance: 0-5 Megohms (Int  Batteries).
Decibels, Capacity etc

General

Common Features ot Multimete:r
Models 47, 52, and 42.

Semi-hard  rubber housing, Spring
loaded jewel bearing meter movement
to minimise effects ot shock; Range
steps |, 3, 10, 30, etc

Send for descriptive (iterature

Terms Avaiiabie

Elizabeth & Albert Sts. ADELAIDE: Newton McLaren Ltd.,
915917 Hoy 5t. TASMANIA: Gebbis Hurvoy Pty. Lid., 76 Wellington St.,

& Co. Lid.,

Model TY-m vacuum lube
meter.

Volt-Ohm-

This instrument s o basic necessity tor

Television Service.

Features: DC Volts; AC Vvolts RMS;, AC
Volts Peak to Peak; Resistance to 1000
Megohms and Decibels. 42 ranges in all.
Exiras.—Crystal Diode Probe (TYHF)} ex-
tends HF measurements to 400 mega-
cycles,

High Voltage Probe (TVP) to extend DCY
range to 30,000 Voits

TRADE PRICE LIST

(Subrect to Alteration without notice.)

MODEL
ETdu Tube Checker

Description

PTL Picture Tube Extension
Lead

TYM Vacuum Tube Volt-Ohm
meter

TVP High Vvoitage DC Probe
to extend range ot TVM
to 30,000 Velits

TVHF H.F. Crystal Diode Probe

fo extend TVM to 400
megacycles

MX32 Multimeter (20,000
Ohms/Volt)

MX47? Multimeter (20,000
Ohms/Volt)

MXP High Voltage DC Probe

to extend range ot MX47
and MX32 to 30,000

Volts . ae
M32  Multimeter . __ _, _.
M42 Multimeter . _. __ __
M52 Multimeter .. __ __ .

£37

€49

£9

€4
£23

£3¥

£9
£17
£32
£43

Al Prices subject to 12} pe Sales

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

ASHFIELD, SYDNEY e UA 5246 (5 lines)

REPRESENTATIVES:
MELBOURNE: R. G. Holloway, 299 Little Lonsdole St. BRISBANE: K. H. Dore & Sons,

Launceston. NEW ZEALAND: Carrel & Carrel Ltd., 41 Shortiand” St., Auckiand.

Radio, Television & Hobbiss,

Trade Price

15 0
7 6
17 &
10 0
17 6
17 6
50
10 0
18 6
12 &
15 0
Tax.

17-23 Leigh St. PERTH: Corlyl-
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The "new look" in racing sailboats is demonstrated by B. D. Bed-
ford at the ftiller in foreground. at Galway Lake US.

Bedford, a General Eleciric engineer with 92 patents in his
laboratory work, applied engineering physics to design a rect-
angular sail on a U-shaped rig. He theorized that a sail swinging
outward from the bottem reduces the torque exerted on the sail,
which tends to overturn the boat and "pulls" the boat along the

water instead of pushing it, thus making it appreciably faster
than the conventional rig.

Working with the 124-foot Tech dinghy, he also found his unique
rig could carry considerably more sail—120 square feet to 72—
than the standard rig, another factor in speeding up the craft.
Bedford, a Texan, uses a series of (2 coil springs on the stubby
mast to keep the bottom of the frame upright. See page 24.

Radio, selevision & Hobbies, January, (957
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The Enginescope, now marketed in the US by the firm of Dumont. By means of a CR
tube display, the instrument is credited with revealing defective plugs, coils, con-
densers, .worn distributors, faulty points, pre-ignition faults and a variety of other

allied troubles.

W operates from an AC outlet or the car's electrical system and,

for testing, clips to the ignition wiring.

per’ minute and complex construction,
need more expert and accutate diagnosis
than the four-lunger tourers of the twen-
ties.  So an cver-growing fow of mech-
anical and clectronic equipment is stack-
ing up in garages which a few years ago
boasted nothing more in the way of gad-
sets than, perhaps. a battery tester.
Perhaps the most spectacular device
from the layman’s point of view, and the

most interesting from that of an elec-
tronics enthusiast, is the exhaust gas
analyser.

With this box of gcar, which is simply
connected o the exhaust pipe, a mech-
anic can tell whether the car is get-
ting a mixture ol petrol and air that is
too rich, too lean, or just right.  Such
a diagnosis has always been important.
Il @ car is running (oo lecan, the engine
starves for fuel at spoed. can miss, burn
out cxhaust valves, and lay down all
sorts of ohscure roubtes of which lack .
of power is only the first.

MIXTURE TOO RICH

If the mixture is 1oo rich, exhaust
valves can sufter again. Petrol con-
sumption will rise, performance will suf-
fer. and carbon deposits. leading to an
expensive  decarbonisation  and  valve-
arind. will grow quickly,

Before the advent of the analyser, a
mechanic had only simple aids. If the
exhaust gave oft black smoke, the mix-
twre was too rich, 1 it missed, it was
too lcan,  For fine adjustments, labor-
ious (rial and crror was the only solu-
tion.  Now, with analysers, fuel and
air mixtures in the carburcttor can be
set exactly right,

The device which makes electrical
diagnosis possible is the old Wheat-
stone bridge in a new form. The four

resistances, with a common input and

GUESS-WORK 13 ON THE WAY 001

Gone are the days of hit-and-miss car tuning and repairs. Electric test equipment has moved
in to Australia's garages, taking the guesswork out of car maintenance. A new generation
of mechanics is arising, which relies just as much on meter readings as their counterparts in

FARLIER this year an article in
&4 R T & H told about some
of the electronic problems of automotive
ignition, and made the point that, while
other electrical fields in industry had been
founded om research, the wide sphere
of auto electrics—and ignition in parti-
cular—had, like Topsy, just grown.

Today, research is beginning to catch
up on the lag, and much car cquipment
bears the stamp of research imto why and
how matters, instead of just being made
to conform with long-established designs
first estahlished by hit-and-miss methods.

" But if in this specialised feld there
has been a lag in research, in other auto-
mobile territory there has not.  And,
again, as in many other electronic fields,
Australian engineers can hold their own
with any in the world.

One feature of car service today is
the growing use of electronic service aids;
gadgets which take the hit-and-miss out
of car tuning and maintenance, replac-

_ing trial-and-error f{ix-it mcthods with
instrument ~ readings which eliminate

Page Four

the radio industry.

doubt and pinpoint troubles in seconds output and a meter strung across the

instead of expensive hours. -

There are machines today which, elec-
tronically, can pick faulls in a4 worn dis-
tributor; detect wrong jels in w carburet-
lor; wrong timing; {aully batieries, and
a string ol other trouble-makers as long
as one’s arm. And, having pinpointed
troubles in the fuel and ignition depart-
ments, there isn’t much left for a mech-
anic to diagnose.

Such developments, as motorists can
testify, haven't come too soon. Moadern
car cngines. with™ their high compres-
sions, many cylinders. high revolutions

Laa oot

By Ped.
Davis

NP OSOL L ONEPOL PP LEPEPS PP OOPN 2P

.

middle, are made of platinum wire
0.0007in thi¢ck. Opposite resistances (see
dingram) are paired and erected on a
bascbourd so that cach pair rises vertic-
ally from its buse a few inches apart.

These resiStances fit into a  pair of
hollow cells in an allov casting.  Onc
cell is filled with nothing but air and is
seiled off, serving as the standard meas-
uring stick.

The other cell is connccted by a flex-
iblc pipe (o the cxhaust of the car un-
der test, so that one pair of resistances
is immersed in the burnt exhaust gases.

From here on the device relies on
the fact that the resistance of the plat-
inum wire increases as its temperature
rises. A current in the order of 130
mA at 3 volts is passed =cross the
Wheatstone oridge and through the pairs
of resistances. The current causes the

temperature of the wires to rise.  This
heat s dissipated  into the  gases sur-

rounding the wires, thenee into thie walls

Radie, Television & Hobbias, Januvary, (957



of the castings and (o the open atmos  ».» A high infensity strobs light, which Is used %o “rtep” meving party of

phere.

However, in one cell, the wires are
surrounded by plain air.  In the other
they are surrounded by burnt gases con-
taining carbon monoxide. carbon diox-
ide, hydrogen and other products of
combustion.  The specd with which the
amount of heat generated by the resis:
tances (small. though it ix) ix dissipated.
depends an the ability of the (wo differ
ol gases. atr and  exhaust mextare, to
condust i, This relative thermal con
ductivity iy the factor on which the an-
alvser rclies

NORMAL MIXTURE

A normal mixwure consisls ol one part
by weight of petrol 1o 13 parts of air
It is rich in carbon dioxide when burnt.
Its thermal conductivity is different to
plain air -— poorer. in fact — and this
in turn affects the temperatures of the
platinum resistance wires.  In the cell
containing air the heat gets away fasi
through the air. and the temperature
of the wire stays down — and with i
its resistance. In the other cell the heat
can’t get away as fast and the tempera-
ture of the wire rises, increasing its re-
sistance.  This difference in voltage of
ane part of the bridge with respect ta the
other s read ofl on a meter.  Since
this difference represents a cartect mix-
ture. the dilference is led imo the mcter
and catibrated to give a centre, or “nor
mal” reading swings  toward  the low side of  the

If the apalyscr 1. then put on a car seale, reading directly in percentages of
which has too rich a mixtwre, the ex-  gver-rich mixture. [t can be seen now
haust gas sample in the cell will con- hay all gas samples are compared in
tain mote carbon monoxide and hydro. heat conductivity with the straight air

gen than it should. Both . . ; )
bave a high thcrmal in the opposing cell, which does not

conductivity and  the change. :
heat from the resist-

bleeds @
ey b Ay TOO LEAN

quickly. The tem-
perature and resist-
ance  of the wire
drops, increasing (he
enrrent flow and up-
setting the meter
balance. The needle

If the mixture is too lean, the ex-
haust will contain more carbon dinxide,
which has a low thermal conductivity,
The heat cannot get away from the
reststance, the current falls as the re
sistance increases, and the voltage di.
ference helween the gas and ajr sides
of the bridge is upset the other way.
The needle will swing to indi-
cale a lean misture in varying
degrees.

R.F. Excited Neon as IDis-
tetbutor Test:

Anothet mach-
ine coming into
wide use is the
Distributor  Syn-
chrograph, which
diagnoses faults in
the advance and
retard mechanism,
wear i ths moy-
ing parts.  points
bouneing open in-
termittently  when
they shouid be
closed, and checks
on the amount of
advance and the
time the points
remain closed for
each cylinder
spark plug.

The distributot
is removed from
the car and

This machine, called an clectro-synchrograph, pertrays mounted on a cen-
in visual form, o, a central circular scale, the hehavier of tral shaft above
a distributor mounted on the head above it. The instrumant a circular  scale

is made by Auto-lab. ¢calibrated in. de-

Radio, Telavision & Hohbies, Jamnary, %%

an engine, in the optical sense of the term. The high intensity light allows
it to be used in or out of doors and is a big improvement en previous
neon lamp systems.

T F "“v\i PR
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grees. Under the transparent scale,
revolving in time with the distributor
shaft, is a pencil-thin neon light ar-
ranged crossways to its circuit of travel,
so that when it revelves at speeds up
to 3000 r.p.m.—representing 6000 r.p.m.
engine speed—it traces a broad band of
light around the scale. As the points
open and close, the neon tracer goes on
and off; and all the irregularities of the
distributor action are revealed visibly.
The current to excite the neon, how-
ever. cannot be straight DC, because
persistance of illumination in the neon
would give false readings. Nor can it
be straight 50-cycle mains current, be-
cause that will also give a visible trace
of the wave form. The solution is to
feed the neon from an RF signal genera-
tor built into the base of the machine.
There is then no visible wave pattern
or persistance of 1Humination, and all
variations in the light are direct repre-
sentations of the distributor behavior.

TIMING BY FLASH

Setting ignition timing——the point at
which the spark fires the mixture in edch
cylinder~—is done by adjusting the dis-
tributor so that the plug in No. 1 cvlin-
der fires when a timing reference mark
appears in a specific position on the
flywheel or on the pulicy on the front of
the crankshaft which drives the fan and
generator. Manually, it's a matter of
fiddling to get it right.

Now an improved version of older
timing lights is available. It consists of
a flash tube (similar to a photo-flash).
an 8 mfd paper condensor and a vibrato
to give a high voltage supply from the
battery in the car. The photo flash is
connected across the charged condensor.
but will not fire because of the resist
ance of the gases in the tube which
gives the tight. To ionise the gases and
increase their conductivity so that the
condensor charge will fire through them.
a coil is thinly strung around the tube
and connected through an owside lead
to No. 1 spark plug. Whenever the plug

Faga Fiva
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1es, some current will, by induction,
onise the gases in the tube and fire it
of. The result is a flashing light in time
with the engine. If it is directed at any
part of the crankshaft pulley, or other
rotating part, it will by stroboscopic
2ffect, appear (0 make it stationary. I
facused on the timing mark. and if the
spark is firing at the right time, the
mark  will appear stationary  and  the
operator knows atl iy well,

However, thiy iy onlv o aimple testcs
for nse at idling specds, o make syre
the mitial distributor setiing 15 right. The
atemnatic advance mecham i mos

cars wothed by vacuum from the mani-
fold in combination with centrifugal bok
weights in the distributor, is intended to
advance the spark so that 1t fires earliet
as the engine goes faster, or later when

e i Y

going slowly or when slogging hard undcer
load.

To check on this. a mare complicated
timing light has been produced, still ex-
cited by the spark plug and pawered by
the car batierv, but controlled clectronic.
ally, Thyratron tubes trigger the Hash,
and between the two Thyratron stages
is a variable delay line, which provides
a time delay, measurable on the built-in
meter, between the time the spark fires
in the cylinder and the moment the
timing light flashes.

DELAY CIRCUIT

To use it, the operator sets the engine
at idling speed, with the light flashing
in time with the spark firing. The timing
mark on the pulley or flywheel then ap-
pears stationary. When he speeds t
engine up, the automatic advance will
¢ut in, altering the timing. and the timing
reference mark  will  disappear. The
operator then adjusts the variable dclay
circuit until the timing mark appears
again, which indicates that the spark is
occurring a certain interval before the
mark reaches its reference point.

This delay could be read off the meter
in time, but in automotive practice the
lag is expressed in the number of degrees
of crankshaft rotation between the static
setting and the actual firing position at
any engine speed. So the meter is cali-
brated directly in degrees.

Gearless and clutchless driving is be-
coming more common every yvear. The
avtomatic transmission which replaces
the gear lever is a complicated mechan-
ism, and many of the controls which

Radic, Talavision & liokbnies, Janyary, 1957
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This machine, made
in Sydney by Auto-
Lab,
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lake over fram the driver are actuated
by combinations of engine load and
speed. When a mechanic is adjusting
these control mechanisms he mnst know
exactly how fast the engine is moloring.
Ingines  peucrally  dont have tucho.
utelers ot vev. counlers built in, so the
mechanic uses an electric tach. This
counts the electrical impulses coming

analyser, also Aust-
tralian-made. By assessing the thermal
conductivity of a ecar's exhaust gas,

An exhaust gas

indication as to
rich or lean,

direct
mirure is

it gives a
whether tha

from the distributor, filters them and
passes the current through a meter which
is calibrated in engine revs.

However, the instrument, for the sake
of accuracy, must feed its own power
through the distributor, which leaves the
probhlem of what 10 do with the cur-
renl which is already being passed out
from the car coil and distributor. This
is solved by reversing the polarity of
the test current, taking both into the in-
strument and then chopping off the bot-
tom half of the combination, lcaving
only the test current in intermittent DC
form.

This instrument also reads the dcgrees
of cam angle and the point dwell, and
can diagnose point-setting faults or worn
distributor parts, without upsetting its
function as an accurate electric tach.

WHEEL ALIGNMENT

Mechanical wheel alignment has been
done for vears. Now electronic aids
make the job easier for mechanics, more
accurate—and let the customer see what's
wrong with the front end of his car.

A normal mechanical front-wheel
aligner is used as the basis. This con-
sists of two measuring heads which fit
on to the front wheels of a car and
measure caster, camber, toe-in and toe-
out on turns,

A transmitter which has a differential
transformer, varying signal strength ac-
cording to the angular displacement of
the measuring heads, is fitted on each
unit,

The signaf is rectified and applied to
two rcflecting galvanometers, one for
cach wheel. The mirror on each reflecis
a beam of tight from a lamp on to a
ground glass screen. Variations in
wheel alignment alter the signal strength,
the galvanometer’s response and the posi-
tion of the light pattern on the degree
scale on the ground glass. The mechanic
can select which angle he wishes to
measure by turning a selector knob with
positions for camber, caster, toe-in and
toe-out on turns. Reading is accurate
and, because of its legibility, error is
climinated. And the customer can see
what’s going on as well.

Not long ago the only way to test
car ignition coils was to run them nntil

(Continned on Page 109)
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Although in principle a large number of circuits can be
obvtained by combining grounded emitter, grounded base or
grounded collector configurations with transformer or R-C
coupling, in practice transistor audio amplificrs tend to
follow a simple pattern. A typical circuit can be considered
to have grounded emitter stages in cascade, with R-C
coupling, and with d.c. stabilisation provided by the poten
tial divider and emitter resistor method.

The maximum poswer gain available with perfect matching
(and transformer coupling) when the cffective load resistance

in the collector circuit Ry = g + . and the cltective
L r'22.Tout

source resistance R = Jr'll'r’in is

a’

(==

\J Ut Jf'in
R-C coupling is preferred generally to transfermer coupling
for low cost and phasc shift and good response, bul the
power gain of each stage then arises solely from the in-
herently high current gain of the grounded emitter stage, and
the higher gain which would be available by impedance
matching with the transformer is not achieved.

The lactors entering into the design of an R-C coupled
transistor cascade are not difficult to appreciate; many of
them are similar to those cncountered when working with
valves. The collector voltage and
current are limited by d.c. ratings

2
.r'22.

IN AUDIO AMPLIFIERS

7

current drain (and noise), provided sthey have potentiad
divider and emitter resistor d.c. stabilisation. The power gain
in the grounded emitter R-C coupled stage can be calculated
from (¢ R /1in, the a.c. current ganin being o’ and the
voltage wain «'Ry /1", This expression assumes that Ry
is very much smaller than 22 and Ve,

Here, a’, r'ip, cle. arc Small-Signal parameters given in
published data and computed for the working point
cmployed. As the load onan R-C coupled styge is formed
by its collector resistance in parallel with the input resistance
of the following stage, the power and voltage gain for cach
stage can be calculated by working backwards through
the cascade.

Class AB push-pull operation in which the bias corres-
ponds very nearly to that for true Class B opcration is a
natural choice for the outpul stage when a transistor
amplifier is to be designed as a power amplifier, that is, (o
give the highest output power permitted by the collector
dissipation pemax, without objectionable distortion. The
quicscent power consumption is very small and the cfticiency
is high. The Mullard OC72 is intended for this mode of
operation.  An actyal circuit is shown in the diagram, the
output power being 200mW Jor 107, total harmonic dis-
tortion for an input of about 6mV at Cl or 300mV at
R1. Negative feedback is applied over the driver and outs
put stages by R13, which is matched o the loudspeaker. A
small amount of bias is provided o the OC72s by the
potential divider R11-R12, which is cffective in reducing the

RIO "'fv* ‘l

.
Vemax and Iamax, and by a.c. [Fpecker
ratings ve(pkymax and ie(prymax. () | ()
For high gain and output power 30
the battery voltage should be . 100
high, but a lower voltage and 150
hence smaller current drain is
maorc cconomical, The high value
of collector  load  resistance A
required tor maxinmum gain can- 22050

not be obtained with R-C coup-
ling, as there is no advantage in
making the collector load very
much greater than the ciicetive
parallel input impedance of the
next stage. In addition, the load

4

<n i

L |

e

resistance and collector current
determine the voltage available
across the transistor, which is
also reduced by the emitter resistance included for stabilis-
ing. The collector current should therefore he small so that
a large collector load resistance can be used: on the other
hand alarge collector current swamps the variation in col-
lector leakage current I’co) with temperature.

After allowing for these various conflicting claims, the
number of stages is chosen to give the required overall gain
when feedback is applied. Since the signal swing in the carly
stages is small, the d.c. working point can be chosen for low

'f Geg Len
I. values ov 257C ambiem

A1l resistors shoutd te 5%

high crossover distortion inherent in a true Class B tran-
sistor output stage.

The value of R11 must be chosen from the range 6.8, 6.2,
54, 3.1, 4.7, and 4.3K0Q so as to adjust the total quiescent
¢ .rrent in the output stage to 1.3mA ~ 1097 at 20°C or
1.6mA 100 at 23°C. The aperating ranges with speech
and music are 157°C to 457°C ambien( temperature und 4.5V
to 2.7V (or even 2.0V, depending on the distortion tolerated
by the listener).

MULLARD ALL-TRANSISTOR AMPLIFIER — TRANSFORMER DETAILS

Interstage Transformer

ST e, 0.004 1 strip, Figlish Fleetric FIWR 747575,

Winuaw length and breadth = [1/(6 in. x» $°16 in,

Steip width = $716 in,; Ruild-up = 5716 jn.

Length of Aux path = 2.93 in.: Net arca - 0.09 in.*

Primary: 2000 turns of 38 s.w.g. cnamelled copper wire,  1).C.
resistance = 144 abms,

Secondary: 2 x 1000 turns of 38 s.w.g, cnamclled copper wire.
D.C. rasistance = 60 ohms -+ 75 ohms.

Shant inductance = 10H with primary current of 3mA d.c.

Qutput Transformer

O core, 0004 i sretp, Unglsh Plectric TTWIR 30 675,

Window lenath & hreadih = 2in. x § 1,

Strip widih oy Buildeup = 3 in,

Tength of s path - 6.34 00 Net Area DATE gt

Primary: 2 x 360 (orns of 23 s,w. g enamelled copper vare,

D.C. resistante ~ 1.45 ohms - 243 ohme .
Secandary (for 10 ohms load): 180 (urns of 20 s.w.g. enamclicd copper
wire,

D.C. resistance = 0.57 ohms, Shunt inductance > Q.51

—
[Mullard]
NA
7
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‘% ‘How hot 1s
— the Moon?

It seems incredible that a scientist in Sydney — or any other part of lated.  The way to do this is the same

the globe — can measure the temperature of bodies far out in space. ‘:Sd.i“l 5°£°T"11'?3 t‘;“t lﬁ;e' ; “Thelmot‘;]"
N~ . . . aqaiaies nly in C ionge vavelengtns
Yet it is done regularly, by one or of_her of the methods explained in this where the radiation from the sun is prac-
article. ticatly nil.  If, therefore, we interpose

- a water cell the heat of the moon is cut

R} . oft and only thc solar hcat comes
"l‘HL‘ temperalure of accessible objects  $tars can be gauged, though some prac- through, Y

can be taken. broadly speaking. in tical (1ifficultics arise from the transpar- The difference of the measurements
much the same way as that of a patient CntTEatuxe of the star surface. with and without the cell will give us
—by popping the thermometer into the [he stars, however, are immenscly hot;  the lunar (or planetary) heat.
mouth. their temperatures run into thousands of

Here heat from the tested body is al- degrees and their peak cmission falls  THERMOCQUPLE
lowed to flow by conduction into the c_onvcnl‘cnlly”wnhm the so-called “op- The amount of this heat is minute but
mercury or alcohol column sealed in an tical wnind()w' where our air is transpar- g can he determined hy means of a
cvacuated glass tube (this is what an ent_to radiation. thermo-couple, which is cssentially a
ordinary thermometer in fact is) until it The plancts and the moon, on the  pjaekenad wire made in three parts of

’ A other hand, arc mere ar :
reaches the samc level in both. Yet, however C(C\ld 1acIIuI{\c’lyWn;ll"l?/1 bgrilcwi(:i two different metals welded together and
When, however. the temperatiire is 100 til] he sending forth radiations ofﬂy less scaled in a vacuum bubble. like an elec-

high or the objcct itself cannot be reach-  and less., s ; ; oy ; tric_bulb.
g e Sommacs e T e and thew maximum eherey wil My The o welding points are v it
comes impracticable, of longer wavelengths. beyond the red ferent temperaturces, a current witl flow

through the wire. This current can be
amplificd and read off an ammeter,
It is broadly proportional to the rise

Apart from conducted hcat, any user  and the infra-red into the range of the
of an electric firc. or for that matter any  shortwave radio, as the temperature falls.
fire, to say nothing of sunshine. will be

B e "k noning of s CERTAIN WAVELENGTHS for fal) in the emperaiure and depends
This is carried. by clectro-magnctic To most of these longer wavelengths ‘Idcally. in the abscnee of air, a zinc-

vibrations of the same kind as light is, our atmosphere is opaque, so that such  and-bismuth thermocouple will register
but the frequency of thesc vibrations is radiations can be studied only within  (he hcat of a candle at a distance of
lower, or their wavelengths arc longer, ccrtain gaps where the air becomes suffi-  (hree miles; whilst a Cashman cell. which

than in those responsible for optical sen- ciently transparent to let them through. is not strictly thermocouple, is [00 to
satjons. ~ We must, therefore, proceed differently 1000 times as sensitive to certain parts
They arc not dircctly visible and are  1rom the casc with the stars. Instead of  of (he infra-red,
referred Lo as infra-ted radiations, that is looking for the peak of encrgy cmission. The American investigators Nicholson
to say, the radiations found beyond the W¢ simply try to find how much heat and Pettit placed a zinc-and-bismuth
ted end of the visual spectrum. ;he br(]‘dy ‘?‘S‘alcﬁ %“ thcdacccssib(ic wave-  thermo-couple at the ‘ocus of the great
engths, either infra-red or radio. and  100in Hooker telescope at Mount Wilson
WATER CELL FILTER make good the deﬁc'c'}clcs from theory.  and werce able in this ri)vay to make accur-
The distinction between the “obscure?  Here the shorter distance is helpful, ate measurements of the temperutures
infra-red heat and ordinary light can be lor ther - clectro-magnetic waves spread  of the moou and plancts,
demonstrated by screening the fire with uniformly through space, that is to say, The temperature of the lunar ground
a glass container filled with water. known  they obey the “in- where the sun is
lo astronomers as a water cell. verse square law™, directly overhead
We shall still sce the fire, but this will  if the distance in- Bv came out at plus
h}? a cold glow, for a water cell stops creases ‘W'?& hthct v 248 deg F, con-
the infra-red more or less completely, —amount o ca N siderably ~above
while allowing the light to pass 1hr0m;l}',, received by the V. A. FIRSOFF the boiling point
If we heat, say, a poker with a blow- samc area  eX- N of water on the
lamp, at first we shal{J be able fo feel its Posed at  right M.A., F.R.A.S. carth (on the
heat at a distance, but there will be no angles to the radi- moon, walter 1s

glow, The poker radiates in the infra- ation will drop to i ) expected to  sub-
red only. Then, as its temperature rises  one-fourth, if three times, to one- lime, or boil beforc melting, at about

it will turn a dull red, which will gradu-  ninth, and so on. minus 60 deg, F owing to the almost
ally brighten up to cherry red and cven- Duc to this. the amount of heat com-  total absence of an atmospherc).
tually to white. ing from a body as cold as Jupiter (about When the sun is not shining vertically

This mcans that with increasing tem- minus 225 degrees F.) can still be meas-  jown the temperatare of the ground
perature the poker cmits more and more  ured, while that from hot stars tens of drops fairly rapidly and around about
radiations of shorter and still shorter thousands of times as far away cannot. . Iun;n‘ polcs it will never rise above
wavelengths. And, of course, if we know the distance freezing point lwhilst in the dcpih of the

If we measure the amount of radiation  of the body and the amount of heat re-, fortn;ght—long. lunar night‘ the thermo-
emitted by a glowing body wavelcngth  ceived from it, say, per minute, we can metcxl- will drop as Jow as minus 239 deg
by wavelength, which can be done photo-  casily get its temperature. Usually, how- < ‘ R :
electrically, we shall find that the point ever, we can obtain only part of this

of most intense emission of energy will  heat. Here, though. the Mount Wilson figurcs

become unreliable, as at such fow tem-

fall within the progressively shorter Part of the heat coming from the ¢ inf 4 emission is K
wavelengths as the temperature of emis- Moon, or planet, is merely reflected teratures infra-red emission is very weax.
sion rises. sunshine, and if we measured this we Pettit found that during a lunar eclipse

There exists a law relating the latter to  might learn somecthing abkout the tem- the tempcrature of the surfacc of the
the wavelength of maximum encrgy, and  perature of the sun but nat of the moon.  Moon within ane hour of entering the
this is how the temperatures of remote The lunar heat radiations must be isg- eacth’s full shadow fell from 160 deg.

Radio, Teleyision & Hobbies, January, (957 Page Mine



Its EASY

To solder in deep and awkward
places with SCOPE !

. . is preferred
for the more difficult soldering
in radio, televisien and electronic equipment

l{"":’OTU’GF\’AQH Sll(i\tf'.\'; IRe Con- 1. Scope’s small size ensures  easjer Heat is generated dircctly at  the
uausiy Trompensnted Variahle . i i i
Loudness Control in position. Write access to job. . pack ot the small tip which s
For pamphlet  giving  detgiled  de- 2. Scope's lightness (3}ozs) aids the used purcly as a mecans of con-
seription and instaliation instructions. operator for delicate soldering, veying the heat to the work.

3. Scope’s small tip docs not radiote 5. Scope l?ents up in 6 SECONDS.
’ heat in all dircctions or d §. Scope is absolutely safe. Operates
the heat ) . " oes from AC Mains through National
¢ heat travel up the barrel. Transformer (optionally supplied),

VIBROSCOPE 4. Scope soldering is amazingly fast- or from a car battery.
Retail Price 50/-.
ETCHING TOOL . s, '

National Transformer, fully approved under Prescribed Articles of the

gives remarkable etching resuits on ALL . Elechi_city Aughority. Approvul No. N/156
metals. Operates from Scope’s lron To fully appreciatz this amazingly versatile soldering iren, visit your supplier
transformer or AC/DC sources between anit fost Seome for yourself,

3 and 4 volts.

Price 35/~
Replacement Plunger Tip, 4/10.

- Australion & Overseas Agenfs: -

WM. J. McLELLAN & CO. PTY. LT

New Zealand Distributors: H. W. Clarke,
Auckland aond  Wellingten, ' 126 SJSSBX St (just North of King Si! Sydney BYX®
MAKUFACTURED BT . Q F # 3 £, MEILSTURNE, ‘."IC”IO:’-AV
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F o minus
rapidly again
shime.

This s possible only it the lunar
ground consists of far better heat-insulat-
ing materials than anything novmally
available on the carth

COMPARISON

In fact, the Dutch astronomer Wesse-
link tried to match the effect with var-
ious substances and obtained the best
approximation with fine dust in vacuo—
under terrestrial gravity..

This was a point which he overlook-
ed, for on the. moon every dust particle
would have only a sixth of its terrestrial
weight, so  that the whole would be
lving much more loosely and be an even
worse conductor of heat.

110 deg. F
with (he

and rose as
returning sun-

However, these results have smee been
supplemented by the investigations made
in 1948 by Piddington and Minncit in
Australia, who used a radio tefescope and
studied, instead  of the infra-red. the
short-wave radio emission from the moon

at 24,000 M/cs per sec. or 1.25 ¢m
wavelength,

For the reasons stated above. this
method 1s especially suitable for low

temperatures and will, no doubt, in due
course be extended to planets.

Whereas the surface of the moon is
opuque to infra-red radiations and the
temperatures obtained by Nicholson and
Pettit are those of the moon’s “skin”.
the short radio waves penetrate some
wayv underground and the lemperalures
obtained by the Australian scientists re-
er ta a layer about 3ft deep.

As can be expocted, it is much colder
there, and indeed the lunar “subsoil”
remains in a condition of permafrost,
like the subsoil of Alaska or Siberia.

Also, while it takes only a couple of
haurs of sunshine to bring the “skin”
of the moon from the frost of midnight
to the scorching heat of the lunar moon,
the layer examined with the radio tele-
scope heats up but slowly, reaching its
highest temperature 3% days after the
lunar noon and its lowest the same time
alter midnight,

TEMPERATURE RANGE

The range of varjation is also Jess——

about 145 deg. F for the whole moon
and 190 deg. F tor the narrow cquau-

torial belt. lu the latter the maximum
temperaturc attained 3ft underground is
only 85 deg. F and the minimum — 105
deg. F. Still deeper the temperature
does not vary and stays permanently
at about 40 deg. F of frost.

This is cold enough, yet the lunar rocks
are such good heat insulators that if
the future explorers build their shelters
underground there should be no diffi-
culty about keeping thesc at a genial
temperature day and night.

From Piddington and Minnett’s data
the pight (emperature of the funar sur-
face comes out some 40 deg. F higher
than as mcasured with a thermocouple.

These results arc inferesting also in
another way, ‘They permit us to esti-
mate more correctly the rate at which
heat flows in the lunar rocks.

In fact, Wesselink’s calculations require
some i3vision and it now appears that
the case is best met by an extremely
bubbly type of rock, resembling pumice,
overlaid by a thin skin of dusty material,
probably of meteoric or volcanic origin,
m the presence of gas. The skin may
on the average he only a millimetre

DUESIGNED and built by the Missile

Systems  Division of Lockheed Air-
craft Corporation, the X7 was described
recently by Brigadier-General  Marvin
Demler, deputy commander for rescarch
and development of the USAF Rescarch
and Development Command.

In an address to the Air Force Asso-
ciation Convention in New  Orleans,
JSA, General Demler said, “Through
this program we are developing success-
ful ramijets for operational use as well
as other important missile components.”

Ramijets, considered the ultimate in jet
engines for guided missiles, are compara-
tively simple devices that give tremen-
dous power at high specds.

Unlike conventional jet cngines, the
“flying stovepipes”—as they are called—
have no compressors or other moving
parts and depend upon their high speed
to compress their air intake.

Generally speaking, the faster they go.
the better they function, since they are
free of limiting factors such as heat and
compressor speeds that restrict conven-
tional jets.

PV VVFVEIIVESE A aa s s o sl ol o s

thick and it is this dust that gets so
very hot in the day and so cold at night.

Such structure of the lunar surface
is of considerable importance to the
possible existence of some hardy type
of vegetation, which might resemble our ¢
lichens.

Radin, Telovieen & Hoblbies, January, 19%7

Pictured above is a needle-nosed supersonic device called the X7,

s which is playing a ""major part" in the United States Air Force's ramjet

development program. Development of the Ramjet will permit the con-

struction of simpler, more powerful guided missiles for both attack and
defence.

The X7 is launched from a B-29
bomber, A rocket booster powers it to
the speed at which the ramjet operates
cfficiently. The missile eventually para-
chutes to earth and is recovered for use
again.  Elcctronic equipment, much of it
developed by Lockheed scientists, de-
codes the flight data obtained.

The ramjet engine of the X7 was de-
veloped by Marquardt Aircraft Com-
pany.

INDIAN VHF
LINK

AN orlder for a multi-channel VHF

) radio telephone systemn has been
placed with the Marconi Co., by the Gov-
ernment of [ndia on behalf of Western
Raifways, Bombay. 1t will be the first
radio-telephone installation in the Re-
public of India, and is indicative of the
present progressive attitude of this an-
cient land.

The system, which has a potential cap-
acity of 48 two-way telephone circuits
between Jamnagar and Rajkot, and 24
between Bhavnagar and Surat, will be
equipped initially to provide four cir-
cuits. The Bhavnagar to Surat link is
approximately 58 miles without any in-
termediate station,

Page ®even



SPEAKERS

RAIS0/1

Hractive moulded ivory

inet with 7" cone
eaker and 600 ohm line
transformer.  Suitable for
wall or desk mounting

i PAI138

Standard  reflex horn
speaker for medium
distance projection of
speech and incidental
musie,

ber cabinet
r table mount-
1 12" cone
and 600 ohm

PAISD/W
Moulded walnut

RESLO L |
: spaaker. similar  {o
DRIVE UNITS: above. These models
SUIg & SUIz are  also  available

with 600 ohm
stepped faders.

Exclusive features are the solf-
locating diaphragm and the
concentrically interlocked mag-
net  which together produce

an undisplaceable mechanical  and provide PAT73
2;;?:’?':2 proof against de- -yercion efficiency Ivory timber cabinet with
i 3 7in speaker for applications

where a bi - directional
characteristic is desired.

PAL43
Short exponential horn 2 R U : PAI78
speaker for distance : Y REFROD DN CEEF Surface mount reprodu-
projection of speech ; A AND €0 REQUIRE cer similar to PAI77,
only, ; AND 0 . B A for use where flush fit-
RO D OR t . D ting is not practicable,

| '
AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED

47 YORK STREET, SYDNEY. B0233. 167 QUEEN STREET, MELBOURNE. MU9161.
‘ AVAILABLE IN OTHER STATES FROM ’
NEWTON McLAREN LTD., ADELAIDE. NOYES BROS. (MELBOURNE) LTD., HOBART AND
LAUNCESTON., CHANDLERS PTY. LTD., BRISBANE. NICHOLSONS LTD., PERTH. ALSO FROM
LEADING WHOLESALERS.
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-RAYS SHOW MOTOR IN

A General Electric-Detroit Arsenal engineering team has achieved the
near-incredible feat of making motion pictures of the innards of an

engine while

"HE job involves taking X-ray pic

Lures of the spinning, throbbing in
ternal movements ot the chumr (hrow,
its steel housing. and visually “stopping
with & camera theie high-speed mation

# s running.

aus points in the travel of a piston. and
the hlms spliced in sequence lo show the
complete cycle of the piston.

The wulls of (he lest specimen. opaque
to light, are pmmly transparent o the
high-cneegy thas cabling

Tie new technique, called
gruphy. could have w significant effeet
o enpineering design, Stow-mation X
ray movies and Al picrures of pistons,
same nd ather movink pats have en
abled engincers to serutinise. for the first
time. complele cytles of engine opura
tion for Faulty perlormance or weur

The covolationary process gives de
signers Lkeir first glimpse inside a com
pletesd  machine operating a1 normal
specd under load conditions. Improved.
lightweight designs, and perhaps impor-
wnt basic_design changes could  result
irom the X-ray motion studies

SPECIAL EQUIPMENT

Ihe special stroboradiographic_cquip-
ment was develaped hy the General
Electric Company for Gse with its higlt
cnergy industrial Xeray belairon, operi
uing at Sanithion w | S-million vols. The
company’s General Epginecring 1.abora-
tory in Schenectay. NY, developed the
cquipment in co-operation with Detroil
Arsenal and the General Electric X-Ray
Department in Mifwauke

Engineers in the Materials Laboratory
of the Detroil Arsenal, Ceatre Line,
Mich.. have been continuing the studics
and this month cine up with some of
the most ailvanced  strobotudiographs
yet laken

Uniike conventional N-tay cquippint
the hetatron Turnishes the surging radia
tion pules—A16 per sccond—that have
piven eogineers (his unpresedenced “in-
side™ view of any deflections, vibrations
or houncings inside & runaing machrac.

Previously, single-shot exposures ol
maving objects had been made with law-
encrgy eqnipment, but the quality of the
radiographs snfficred when the object
was composed of heavy parts of vary-
ing thickness.

SYNCHRONISED EXPOSURES

The new process invalves Laking thou-
sanils of short exposures accuralely syn-
chronised with the moving parl,  With
an expasure time of 10 10 15 miflionths
af a second, it is possible 1o radiograph
an engine tming at several thousand
revolulions a minute,

A synchronising dise attached to the
specimen engine signads the betatron and
releases the surge of electrons thal make
the split-sccond_ X-vay expusure. Several
thousand repetitions resull in a strong
image clear enongh ta be analysed for
operationa! dara

The superimpasitions form the picturc
on special film that receives the fillered
X-rays afer they bave passed through
the specimen.

the betatron 1o “sec” the internal work.
ing parts i their sclationship to vach
other. The dilference in the shape and
demsily of the various parts citahles the
IMUges 1o assume heir proper perspes
lives in the stroboradiograph.

Raymond A, PuH, chief of the Delroit
Arsenal’s  Materials  Laboralory  who
conceived the idea of adptiag the beta
tron to this concept, explained the strobo
radiographic process this way.

“Flashing a shost X-ray pulse in the
same predelermined phase of the engine
cycle gives an infinilesimally small ac-
lion per cycle on the X-ray flm, but 1he
superimposition of several (honsands of
these pulses makes the engine appear (o
be standing perfectly slill when actuafly
it is oncrating at_scveral thousand revo-
futions u minu

Pulk <aid the technique “will furnish
the engineee with a vallable tov) to he
crploved i desizn and clficiency studies
Faosed upen onutput perforinance and will
definitcly contribute 10 improvement o
engine designs.”

It is hoped. he added, that any indi
vidual shortcomings of a_newly-designed
engine can be corrected by stroboradio:
graphically examining Lhe engine while
it is runming under load, this showing
up any components that might not be
fnnetioning correctly or efficiently.

NEW RR JET CONSERVES FUEL

The Rolls-Royce Conway bypass jet has recently completed tests which
show f to have & (3,000lb fhrust, with the lowest specific ful con-

sumpiion of any type-tested et

Four Conways will pawer the Vickors

V100 military transport

PHE bypass cngine resembles tne
normal jet but has an additional
dugt through which some of the
from (he compressor by-passes the cam
busiion chambers and re-enicrs (he jol

streamn aft of the turbine,
The advanrage over straight et pro-
av.omss pucr

uit

pulsion 15 that. although the hy-pass en
gine works at s high pressure ratio giv
ing high incernal eficiency. it also pro-

o obtain slow-motion movies, Xoray  dnces hy means of the bypass. o Rnal
“stills” are taken, for example, of vark et containing a freater mass of an
Eadie, Talevion & Hagbes, Jararn, 1957

maving al a lower specd, This gives a
hipher prapulsive clhciency
c result is Lo improve the specific
Fuzl consumplion. making it particulas-
ly suilable for farge long-range civil air-
liners.
The lower jet velocily in conjunction

it the latest form of Rolls Royce jet
nozzle will help 10 reduce jet noise. In-

assisted hy duct
sirrentnds the for parts of the engine.

Fage lniclean



We'll let you into a secret: Thiz atiractive lass isn't
the least bit interested in the gas content of the lamp.
What intrigues her is the fact that this lamp was the
one which shone upon the head of the Queon at the
instant when the Archbishop of Canterbury placed the

crown upon har head. g

L s o o b b e

So it was that Professor Langmuir
took an opportunity in 1909 to conduct
some research, while on “holidays” in
the research laboratories of the General
Electric Company in Schenectady.

One angle of research going on there
at the time was devoted to improving
the electric lamp. The metal tungsten
was beginning to be used for lamps, in-
stead of the old carbon and tantalum
filaments.

Tungsten had the property of with-
standing a much greater heat than any
other practical solid at that time and so
filaments were made from it, inserted in-
to the lamp and the bulb exhausted of
air to the greatest possible extent for
that period of time.

However, after a couple of hundred
hours use the filament became brittle
crumbled and the lamp rendered useless.

Several better filaments of tungsten
were made accidentally. These gave a
better performance but nobody knew
why and, unless they found out, the
results could never be guaranteed,

GAS ABSORPTION?

This was where Dr. Langmuir came
on the scene. He thought that perhaps
the tungsten contained some impurities
or that it had absorbed some gas.

He, therefore, decided that this latter
possibility would be his first line of at-
tack and he set up apparatus with which
to collect ‘and measure any gases which
may come off the heated wire.

He got gas all right, "and how!” as
the saying goes. To be precise, it proved
1o be an amount equal to seven thousand
times the volume of the filament.

It was beyond conception that this
enormous amount of gas was hidden in
the wire.

This sent Langmuir on to a new track.

fre

WHY THE GAS IN LIGHT BULBS !

Perhaps you've wondered, at one time or another, why mddern electric light bulbs are ad-
vertised as "gas-filled". This article supplies the answer and ftells of an amazing chair of
discoveries which stemmed from research into this now commonplace item.

Who would think that, from experi-
ments about the workings of an in-
candescent lamp, would come such things
as absorbent gasmasks, high grade lubri-
cating oil, artificial fertilisers, improved
flotation methods of extracting ores, safer
methods of making vaccines—all, in ad-
dition to better lamps, improved vacuum
pumps and the atomic hydrogen torch?

Such indeed was the case for all these
things derived from z professor’s experi-
ments with incandescent lamps, while he
“was “on holidays”.

The Professor was Irving Langmuir of
America and his discoveries have given
us, what is now, the basic science of

chemicophysics and surface chemistry.

It is notable that some people cannot
take a real holiday. Wherever you go
someone will find you out in whatever
occupation you follow and youn find
yourself mending the radio in the guest
house, entertaining the guests by playing
the piano, fixing electric light switches,
prescribing medicine to someone who
was game enough to tackle too much of
the guesthouse food, doing a bit of
plumbing or carpentering, and so on.

It is also noteworthy that none of
these jobs seem to entitle one to a re-
duction in the tariff and you are lucky
to be paid even out-of-pocket expenses

He wanted to find out where the gases
came from. He forgot all about his
original idea of just experimenting with
different samples of tungsten wire to find
out which was the best.

To carry out his experiments he was
given a few assistants and thousands of
dollars to spend. The “holiday” had now
run into three years but, during that
time, he became acquainted with the be-
havior of colliding molecules and high-
ly individualistic atoms.

He found that the gases came mostly
from the glass bulb of the lamp. He
inserted other gases into the bulb to see
what would happen. A small quantity

Page Fourteen
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of nitrogen introduced into the bulb be-
haved in quite a different manner from
its usual self. Oxygen gave a different
effect and hydrogen was the most fas-
cinating of all,

By introducing a gas into the bulb the
loss of heat from the hot filament is
accelerated, because the gas molecules
coming into contact with the hot fila-
ment absorb some of the heat energy
from it. Their movements are accelera-
ted and they fly off at great speeds to
collide with other molecules or against
the inside’ of the glass bulb.

With hydrogen, the effects of heat
absorption were greater than expected.
Up to a temperature of 3000 degrees
Fah, the heat loss occurred steadily, but
beyond this something occurred which
made the gas greedy for heat, because
the heat loss increased to five times that
which was expected. Most surprising
thing of all, the hydrogen disappeared
entirely!

" GAS DISAPPEARS

If a measured quantity of hydrogen
was introduced into the bulb, there was,
of course, an increase of pressure, But
when the lamp was lighted the pressure
dropped to zero. More gas was intro-
duced and it, too, disappeared. This
continued until, after a time, the pres-
sure remained constant.

Where had all this hydrogen gone?

There seemed to be only one place, the
inside surface of the bulb.
_ Accordingly Langmuir heated the bulb
in a furnace to almost melting point and
lo! the hydrogen began to reappear. It
had obviously attached itself to the inner
surface of the glass.

The next experiment was the one which
cleared up the mystery.

Langmuir had his bulb, into which
he had introduced the hydrogen. He
had lit the filament and the gas had
disappeared. He now allowed the bulb
to cool and then introduced a known
quantity of oxygen. This also disappear-
ed. He continued to introduce more oxy-
gen until it ceased to vanish and a point
of saturation was reached.

On summing up it was found that the
amount of oxvgen absorbed was exactly
that required by the hydrogen to combine
i&tﬂo the well-known formula for water.

Now vou just can't take two parts of
hydrogen and one part of oXygen, mix
them together and get them to unite into
water. It requires something like an
electric spark or other shocking energy
to do that, but Langmuir did it in the
cold lamp bulb.

How did this happen? Firstly the
hydrogen had an enormous appetite for
heat, as described above. Then it had,
after being treated with the hot fila-
ment and allowed to cool, an enormous
affinity for oxygen. Tt was, therefore, a
different kind of hvdrogen.

THE EXPLANATION

The experienced Langmuir did not
take long to recognise the hydrogen as
atomic hydrogen,

What had happened was this. The
original hydrogen molecule was split in
two by the great heat of the filament.
The two halves had a natural affinity
for anything. If oxygen was about, so
much the better, they would unite: with
that gas. If there were nothing else.
they united with the glass bulb.

This behavior was in keeping with the
theory that if atomic hydrogen existed
free it would have these characteristics.
Well, here they were. Atomic hydrogen
was in the lamp bulb,

These studies of Langmuir had far-
reaching results.

Whilst the efforts of electric lamp
makers were concerned with attaining a
high vacuum, Langmuir showed that the
presence of the right kind of gas was an
advantage.

By coiling the filament in a special
manner and filling the bulb with the inert

L s o ot

by Calvin
Walters

gas Argon, the resulling gaseous pressure
prevented the tungsten filament from
evaporating. The lamp then consumed
about half the power previously required
for the same light output.

This alone, according to statistics,
saves the American public over I-million
dollars a night on electricity.

Another outcome of Langmuir's ex-
periments was the introduction of the
mercury condensation pump. This makes
use of a blast of hot mercury vapor and
will exhaust a quart container so rapid-

ly and efficiently that in five seconds
only one hundredth millionth part of an
atmosphere remains. To make the figure
more spectacular it means that, in five
seconds, the pump will exhaust 24,999-
999 million million air molecules from
the container,

This pump enabled Langmuir to dig
deeper into the vacuum. This is of great
importance to the science of electronics
and radio communication. The “space
charge”, an important principle of elec-
tronics, was discovered by Langmuir with
his pump. He also discovered that a
minute trace of thorium introduced into
the tungsten filament increased its elec-
trical conductivity over a hundred thous-
and times.

One fine bit of reasoning by Profes-
sor Langmuir led to the discovery of the
atomic hydrogen torch,

HYDROGEN TORCH

He reasoned that if the great tempera-
ture of incandescent tungsten was re-
quired to tear the hydrogen molecules
apart, would not the separated atoms—
if allowed to reunite—give out great heat
in doing so? The idea was tried out
with such success that temperatures of
over 6800 degrees Fah. are attainable
and the torch is today used to weld
metal constructions more efficiently than
before,

During the experiments, Dr. Langmuir
discovered that the hydrogen atoms at-
tached themselves to the inner surface
of the glass bulb in a single layer of
atoms.

Against a background of equipment characteristic of the year Dr. lrving Langmuir is

photographed here, in 1932, in the laboratory of the General Electric Company. From

a "holiday" at the lahaoratory, begun in 1909, stemmed a vast amount of original
research.

Radio, Television & Hobbiss, January, 1957
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Sales Tax,
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Service work, but haoving uu!slundmg perfurmance and many features
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it has a 4in fat faced C.R. Tube.

We carry stoeks of test equipment specially for Television service.
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This was a finding of great signifi-
cance, as we shall see later.

Other films were experimented with
and, in every case, it was found that
the film was one layer deep.

Carbon monoxide opened up a new
avenue of thought. Here it was found
that the molecules attached themselves
to the glass surface with the carbon
atoms down. The carbon atom seemed
to be the one which had the ability 1o
hold on to the surface.

Oil films on water were the same one
molecule thick. Oil molecules are groups
of hydrogen and carbon atoms arranged
in chains linked together. All the mole-
cules have a common charactenstic,
namely, at the end of the chain, there is
an atom of oxygen coupled with an atom
of hydrogen. It is this OH end which
attaches the molecule to the water.

MOLECULAR CHAINS

Some of the chains mentioned are
short and some are long, Oil chains are
_usnally long, so that while the OH end
will satisfy its own affinity for water it
is not strong enough to drag the whole
chain down into the water. Oil is there-
fore insoluble in water,

Alcohol has only a short chain and
the OH end will readily drag the whole
chain into the water. It is thus soluble
in water.

Sugar is an example of a soluble car-
bohydrate which is strong in the OH
group. In fact, there are several OH
groups in each molecule and it is thus
very soluble in water.

Pure mineral oil has no OH group
in its make up. Therefore it has no
affinity for water whatsoever and will
form into small globules rather than into
a film.

Dr. Langmuir began to measure the
thickness of oil films. He found that
the length of a molecule of Stearic acid
is about one ten millionth of an inch.
A film of castor oil is only one hundredth
‘millionth of an inch thick,

The affinity of the OH group for
water is responsible for some of the
characteristics of water itself.

Water is made up of two parts of
Hydrogen and one of Oxygen — H20.
The three atoms are arranged as
H—O—H. Thus each end of the mole-
cule presents an H to its fellow. The
attraction of these H heads makes water
molecules attract one another very
strongly. This gives to the water a
strong skin which enables insects (o
walk on the water, causes numbers of
molecules to form into large drops and
gives the liquid a high boiling point.

ADDING OXYGEN

Langmuir found that by adding an
atom of oxygen to molecules which con-
tained hydrogen but no oxygen he en-
dowed the molecule with the important
OH group. This in turn not only en-
abled him to make new chemicals but
changed their characteristics. By add-
ing or taking away the OH group, the
boiling points could be lowered or rais-
ed, the freezing points altered and so

on.

The gas Ethane is an example. Its
chemical formula is C2 H6. It contains
no oxygen, Only 2 parts Carbon and
6 parts hydrogen. It is a tenacious gas,
boiling at 120 degrees BELOW zero.
Add one atom of oxygen so that the

YOUR PARTER FOR THE DANCE!

This is what happens when a French abstract sculptor and an electronics engineer join
forces. Prompted by signals from its in-built microphones and PE cells, the robot
responds to lights, scenery and music. It runs, wheels around and varies its speed

P

in keeping with ifs fifle of "Robot da

.
i _elactroniq

PP
Lo i s o s o

formula is C2 H6 0 and it immediately
becomes alcohol boiling at 173 degrees
ABOVE zero and is soluble in water
because it has been given the OH group.

Dr. Langmuir found that by the study
of such behavior he could predict
molecular behavior and, from a study
of this behavior, he could forecast the
structure resulting from the addition of
extra atoms into a given molecule,

Langmuir formulated his Principle of
Independent *Surface Action which is
now recognised as a fundamental law
of Surface Chemistry.

By means of surface chemistry we
can now explain the affinities or lack of
them which hold the infinitesimal to-
gether or allows them to fall apart. With
this new knowledge of the differences in
molecolar surfaces, we are able much
better to control many of nature’s phen-
omena to our advantage.

P PP

In the field of biology and mediciny
this new knowledge given to us out o
the findings of Professor Langmuir is
opening up new fields of experimens
which may help in the curing or elimina-
tion of disease.

" It is increasingly clear that the mech-
anisin of the living cell is one of sur-
face behavior. The mechanism which
enables food to enter the thin membrane
of the cells and which enables the cell
to select the food and chemicals which
it requires seems to be bound up with
surface behavior.

Perhaps the peculiar characteristics of
oil films on water and the odd behavior
of Langmuir’s one layer gases will also
provide man with the knowledge with
which to control disease and prolong
life. And it all came from trying to
Euf},‘what went on in an electric %ight
u

Radio, Television & Hobbies, January, 1957
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Hi-FI AMPLIFIERS AND TUNERS

BASIC MULLARD 5-10 AMPLIFIER WITH PREAMPLIFIER

Ouiput: 10-13 watts

Response: 10 Cyeles 1o 20Kes flat

Sensitivity: 40my

Gass Contral: 15 1o 120 db

& Treble Control: "15 1o <20 db
Price.36 Gns Distortion: .1% or better
Preamp only £16

STANDARD MULLARD 5-10 (SINGLE CHASSIS) UNIT £26/15/-

TUNERS FOR ALL AMPLIFIERS AND ALL 1OCALITIES

© LIT AANT comverier 6RHE 1A 12ATT

Serceton g g 0 e
fitter. Bread Stavp (1 awilels £15 15
® IJ’ A LT ot wilh aerind bhand
s £17.2 6
® T3 GRHS RE amplificr 64N7 converler
GUHD U7, BNE delector and awbio. as
its «\\\ll \UIIH)H conlrol Inlemled Toe
fnw signal o E21 17 6
LT TUNER
Foo 101 A Maymaster
Funer No, 2 (luly 550 VN e
bt it G851 s PEAYVNTER N 8 Y e T
Tncorporating 15 owh e £13 13 -
et snpply s vl
upie control £28°12 6 &
&
P.M. No. 3
One only BFO 4R7077 by A.W.A, 0-13,000 eycles .. £30
One only CRYSTAL CALIBRATOR 1A8089 by A. WA 50Kci
100Ke., IMc spots ... - £27/10/-
One only VCTV by PATON New Mefer Bool( 6/240 VoH - £17/10/-
One only SIG, GEN TAI01B by Philips 390 K- 20 Mes .. .. £30

Al The Above Instruments Are In Good Working Condition

Two only type ARS8 receivers BETTER THAN AVERAGE,

Unconverted. Each .. . ... £25

One only type MN26C COMPASS RECE!VER 6V Op NEW £27/10/-
Three only BENDIX bandswitch motors

{suitable for 24V models). Each .. .. ... £2/10/-

vz MIRROFONE ELECTRONICS (v

403 New Canterbury Rd., Dulwich Hill, N.S.W,

“rie Eightuan . Fadin Tolwvimi & Moka. Jagarg 1e87



SIMPLE

The mounting irterest in TV and

FM has created the need for a

imple sweop generator, suitabls for home construction. The following
Jescription. taken from & recent issue of Wireless World, shauld appeat
1o many readers, if only by resson of its extreme simplicity. A} the

same bime it appears o g
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1 compant which mukes 1he above
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"WOSBULATOR FOR FM AND TV

ALIGNMENT

Jiadf ot e 1nace. bul brightens the centre
portion ol e wanted half where its
Fiifliunce decreases owing Lo (he increns-
od apeed of the spot. A single trace of
even brighiness throughout its length is
ehained, as in Fig. 2 (b}

At full amplitude of the moving_coi)
w sweep of 10 Me/s in Band T is ¢hsily
ubtained.  This is lustrated in Fig. 2
(v With this amplitude, however, ire-
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ol 6 Me/s it is very good.
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WRITE FOR FREE LITERATURE

UNIVERSITY GRAHAM

INSTRUMENTS PTY. LTD. 5 NORTH YORK ST., SYDNEY. BU31469

!

LOW AND MEDIUM RANGE
OHMMETER
This portable and self contained instru-
nient which covers resistance readings in
several ranges has many applications in
the Electrical, Radio and Industrial fields.
Small in size this instrument uses a 4
inch square meter and is housed in a
hard moulded rubber case which enables
it to take heavy shocks and be unbreak-
able, The meter is protected by a metal
flap which closes when the instrument
is not in use. Ranges are:—

0-20 ohms (2 omhs centre)
< 0-500 ohms (20 ohms centre)
0-5000 ohms (200 ohms centre)
Size 64 x 457 x 3".

MEGOHM METER

This instrument is ideal for television purposes
and other applications where high resistance values
need to be checked, Its major uses are for check-
ing resistance values, leakage parts aud capacitor
tesling. In many cases it will take the place of a
Megeer and as it operates trom power mains it
leaves both hands free {or other work., 1t is de-
signed to operate from 240 volts AC and it is small
and compact. Two ranges are provided of 0-100
megohms and 0-1,000 megohms, Both of these
ranges are al a test potential of 1,000 volts, The
available energy 15 extremely small and’ thevefure
the instrument is not dangerous or lethal,

Special terminals are provided which enable stan-
dard test leads to be plugged in or wires or com-
ponents to be connected directly fo the ingtrument.

Radic, Talevision & Hobbias, January, 1957



IMPROVED CIRCUIT FOR ELECTROSTATIC SPEAKERS

The author of this article suggests that the conventional arrangement of coupling an electro-
static speaker directly into plate circuit of an output valve is not the best arrangement and -
describes a simple alternative arrangement with several advantages. :

THE coaventional arrangement is cer-

tainly simple, but it hax certain dis-
advantages which might fimit the effec
tive use of the twecter. First, it depends
on the high [requency response ol the

a marked effect on the performance of
the circuit. * Actually the values used
would not have much eflect at the lower
[requencies where the muain amplifier
does its work.

SSN7 ETC.

*

suggested am-

The

250l
outpyr ¥ v
TuBt — 3
GRID -

1
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-Lzzow«
/7
—t
\
\
%x

100K
A

plifier discussed in
the Is

avoids losses in the

text. use
ELEC.

TWEETER

output  transformer

and distortion in
the

Most

output stage.
medium mu

twin triodec would

be suitable.

output transformer, which might (all in
cheaper units, keeping the highs away
from the tweeter.

Secand. in this conncction the tweeter
is exposed 1o all the high frequency dJis-
tortion products developed in ihe powes
outpul stuge.  [f the original speaker
didd not reproduce these sotinds, and they
are then brought out in a tweeter, the net
result might be just the opposite of the
cxpected improvement

For the cost of a valve and a lew
extra components. the above deliciencies
can be remedied by the use of the circuit
shown,  This is cssentially a separate
outpu!l channel for the tweeter, an idea
similar to the mulii-channel amplifiers
which often appear in litcrature. How:
ever, the circuit can be considerably sim
pler than the usual wmulti-channel de-
sign.

SMALL HF AMPLIFIERS

For example, because of the relatively
small proportion of signal power in the
higher frequencies and the consequent
small amount of pawer that must be fed
to the tweeter. voltage amplifiers are
quite adequate. The circuit uses a 6SN7
or similar dual" medium mu triode as a
two-stage voltage amplifier, taking a sig-
nal from the power output valve grid
and feeding it to the tweeter.

Looking at the circuit in detail, the
250 pt capacitor and the .01 meg. resis-
tor form a high pass filter which trans-
mits to the first section of the 6SN7 the
signal at the gnid of the power output
valve, cutting off’ frequencies below about
5000 cps. If the main amplifier has a
push-pull output stage, a simitar dummy
RC citcuit should be connected to the
grid of the other output valve to keep
the two sides in balance.

It might be thought that less effect an
the main amplifier would be had by
using 2 small capacitor and a larger re-
sistor, keeping the RC product constant;
but if this is carried too far the Miller
effect input capacitance of the valve,
about 50 pt or so, would begin to have

Between the (wo RF stages is placed
a similar RC cucuit. with a pol, instead
of a fixed resistor. This serves as a
treble control to adjust the amount of
signal going to the tweeter. This 1s an-
other advantage over the simple circuit.

The electrostatic tweeter is connected
to the plate of the second valve, drawing
both signal and polarising voltage from
this connection. The B plus return of
this valve (shown as B plus plus) should
be connected to the highest voltage, well
filtered B plus point available in the set.
However, the tweeter manufacturers’
voltage rating should not be exceeded.

The B plus return of the first valve
can go to any convenient source. De-
coupling networks may be necessary in

some cases to prevent interaction with
other circuits in the set.
(Audio, October. 1936.)

! SIMPLE WOBBULATOR (cont.)

to make a very satisfactory one from a
three-inch  moving coil  {oud-speaker.
There are two ways of doing this, both
of which entail the cementing of a thin
aluminium disc to the diaphragm. In
the first case a metal plate is fixed im-
mediately in {ront ot the disc as closely
spaced as practicable to form the vari-
ahle capacitor.

in the other, the actual oscillator coil
v wound in pancake [orm and mounted
closely to the disc. As the disc moves
the changing eddy-currents alter the in-
ductance of the coil. This latter method
is not as satisfactory, as it prevents other
coils being switched in to provide alter-
native ranges.

The only disadvamntage ot the genera
tor in the form shown is that it re-
quires a coil for each channel swept
At present, when there are only two. or

al most three, channels operating in any
area, this is of no real signilicance,

To cover future development and the
possibility of the introduction of color
television. which will call for the ex-
amination of a band almost In the audio
region, this unit can be looked on as the
basis of a more elaborate wobbulator of
the beat frequency pattern. In this it
would form the frequency modulated
oscillator  which beats with a tunable
oscillator ta give a resultant swept out-
pur over a very wide range of middle
frequencies.

This electro-mechanical method ot ob-
taining [requency modulation is  far
simpler and more reliable than the re-
actor valve and has proved so satistac-
tory that it is used extensively, especi-
ally in America, for commercial wide-
range beat frequency wobbulators.

+HI.

S0VOLTS

50 pF

20001 I
spf
1kl
I—-—LFM outTrui

FRGM SIGNAL
GENERATON
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lOpP;
i (i
N .
}IUO(I WIRE -WOUND 1ok}
VY

\

T —O HEATER
l I 0 uuf
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~—==0) X AMPLIFIER )

Figure. |, The =ircuit diagram of the simple wobbulator Note the provisien o the
injection of a markar signal from a canveniional signal generator. Coil data is given in
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Specially developed for

THE \ HIG
NEW FIDELITY

TRANSCRIPTION

ARM

The need has fong beer apparent fat o
pickup arm worthy of the world-famous
500" and the niew mu-metal shictded
555" Variable Reluctanee Cartridges

DETACHABLE So it is with pleasure and pride that Goldriug Engineering

HEAD SHELL
573
N

A Goldring feature for con-
vanlence and utility.

announce the arrival of a limited shipment of this new Tran-
seription Arm—specially designed to enable the Goldring
Variable Reluctance Cartridge to develop to the full the sen-
sational performance that has led 1o its acelaim hy the World’s
leading Hi-Fi Authorities.

Quality features of the Goldring The WOI'ld'S Finest Hi-Fi Carfridge

T ripti laclude:- .
ranscription  Arm Goldring
# Ball  Bearing Vertica: * Plug-in Head Shell " 14
and Lateral Movement. % Negligible Side Pres- 555
4 Precislan-cast arm, sure.
% External weight adjust- & Tracking error reduced Fr equency re-
ment, ' to abselute minimum, sponse i substan-
AVAILABILITY oMY fenear fo
1. COMPLETE PICK-UP L56/555D), comprising Tran- c.p.s. Ou tput:
scription Arm complete with Goldring '*555" Cart- approx 10 milii-
ridge. with Diamond L.P. Stylus and Sapphire stand- volts at 36
ard stylus. Retaill price e £20 cm/sec r.m.s.,

2. ARM AND HEAD-SHELL ONLY (L56). If you already sufficient to load

own a 500 or /555" cartridge, you can easily it
It to the empty head-shell. Suitable for all cartridaes
with tln mountings. Retall price, arm and shell,

£7/10/-

Avgilable from leading wholesalers and rotailers.
Technleal Inquirles to the sole Australlan distributors:-—

GOLDRING

a good amplifier
—plus preampli-
fier without the
use of a trans-
former.

fype ''555”D. Caortridge only,
with Diamond .P. and Type *“555". Cartridge only,
Sapphire standard  styli with 2 sapphires. £6

l;:it;;il £'| 2 / " 0/' Retail price

ENG'NEERING (AUST) PTY. LTD.

449 Kent Street, Sydney. Phone BX1275/6
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NEW TANTALUM CAPACITORS USE SOLID ELECTROLYTE

The Jatest addition to the ever expanding range of electrolytic capacitors is the tantalum
electrolytic. Developed mainly for use in transistor circuits, current types feature large capac-
itance values, low voltage ratings and very small size. Sizes are comparable with fractional

CONVENTIONAL electrolytic capaci-

tors have many limitations imposed
by the aqueous electrolytes which they
contain. At elevated temperatures elec-
trolytes dry out unless the capacitors
are effectively sealed. At low tempera-
tures electrolytes congeal or actually
freeze introducing series capacitance
and series resistance. Limitations at
high frequency also result from the clce-
trolytes.

In the new tantalum solid-electrolyte
capacitor the aqueous electrolyte s
replaced by a solid semi-conductor.
Thus this capacitor consists entirgly of
stable, non-volatile inorganic niaterials.

TANTALUM

The anode is tantalum metal which
may be had in a variety of forms such
as sintered porous bodies. wire or
foil. Most of the development to date
has been directed at capacitors with
porous tantalum anodes, because they
give the highest capacitance-to-volume
ratio.

A thin layer of tantalum oxide,
Ta205, is formed on the tantalum
surface by making the tantalum piece
positive with respect to a cathodic mem-
ber in a suitable electrolytic bath. The
thickness of oxide film is proportional
to the formation voltage.

Capacitance is proportional to the
tantalum surface area. and inversely pro-
portional to the oxide thickness. The
working voltage is approximately pro-
portional to the oxide thickness.

An intimate layer of the semi-con-
ductor MnO2, is deposited over the sur-
face of the Ta205. This MnO laver is
formed by decomposing manganous
nitrate introduced in aqueous solution.
A carbon layer is added by applying
an aqueous dispersion and allowing the
water to evaporate.

STRUCTURE

The carbon produces intimate elec-
trical contact with the MnO?2, and con-
stitutes a mechanical buffer between the
. inner structure and the cathode which
relieves strains and allows for differen-
tial thermal expansion.

wattage resistors.

schematically in Fig. 1. The capacitance
values for a working potential of 8
volts are 5. 25, and 100 microfarads.
For a working voltage of 35 volts, these
values are divided by five.

Like other electrolytics, these capaci-
tors are polar. At present, the porous
type is being restricted to an upper
operating potential of about 35 volts.

Voltage rating practice has been to

i A BCO E
The structure of the new tantalum
electrolytic. Performance is more

“stable over a wide variety of working
conditions and long periods of time
than with the convential electrolytic:

establish ratings for the temperature
range up to 65 C, with voltage derating
for higher temperatures.

CHARACTERISTICS
Capacitance-temperature c¢haracterist-
ics of various solid-electrolyte capaci-
tors are shown in Fig. 2A for a fie-
quency of 1 kc. It is believed that the
capacitance change with temperature
represents the temperature dependence
of the dielectric constant of Ta203.
Only at the higher temperatures is this
true for the wet types. Low tempera-
ture behavior is controlled by the elec-
trolytes which interpose series capaci
tance as their resistivity increases.

From Fig. 2B and other measurements
it appears that the losses in solid eicc
trolytics consist primarily of dielectric
loss in the tantalum oxide.

Power factors in the range of 2 p¢
have been obtained up to 200 kc.

In frequency characteristics, the sohd
type appears to be limited by the MnQO2,
and carbon layers. However, at cqual
capacitance and voltage ratings, lhe
solid type characteristics hold to about
a decade higher frequency when com
pared with wet types at equivalent
capacitance and voltage ratings. This
is illustrated in Fig. 2C, -

The lecakage current values observed
for the solid type are. much more de-
pendable and stable than those for the
wet types. In particular, the values do
not deteriorate with shelf ageing even
at elevated temperatures and no form-
ing period is required after disuse.

Leakage currents are stable on long
continued application of voltage if the
voltage and temperature are moderate.
leakage currents do increase pro_res-
sively if voltage and temperatures are
too higt —(FElectronics, October, 1956.)

Mid-air collision
-
warning device

NTICIPATING the dangers of

ever-increasing air traffic density in
the US, the Collins Radio Co., have de-
veloped a special mid-air collision warn-
ing device.

It has been approved by a special
commitee of the nation’s airlines and two
companies, American and United, are
already negotiating to purchase and in-
stal the device in their planes.

The installation is to be in two steps.
The initial set-up will consist of a horn
and six warning lights, which will warn
the pilot of the approaching plane and
tell him its general direction and dis-
lance.

The second step will give instructions
which way to turn to avoid collision,
as indicated by “abrupt turn” instruction
lights in the cockpit.

The lights will be actuated by elec-
tronic computers which will consider the
position of the merging planes, their

The structure of the tantalum solid- Power factor values against temper-  relative speeds and their direction of
electrolyte  capacitor is represented ature are shown in Fig. 2B flight.
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NEWS AND VIEWS OF THE MONTH

Novel sail hoat

PICTURED on page 3 is a novel sail

boat, the brainchild of G.E. En-
gineer B. D. Bedford. Despite its
wnyomantic  appearance, it apparently
performs well,

fn trial runs it not only pulled easily
xwuy from other standard 124ft din-
ghies, but kept pace with larger boats.

Bedford explains the greater speed
by the larger sail area—120 feet com-
pared to 72—and the sail angle that
causes the wind to “pull” his boat
through the water instead of “pushing”
1.

Bedford applied the engineering
principle of force vectors to sail design.
He reasoned that by positioning the
sail to receive the force vectors, or
wind, at a specified direction, he could
reduce the torque, or “overturning
moment” exerted on the boat.

He theorised that a design  that
would swing the sail upward from the
pottomr would not only redoce the tra-
ditionil lean of the boat, but con-
vert the downward pushing force of
the conventional sai) to a forward pull-
ing ftorce.

Bedford’s sail tends to lift the boat.
It enables the skipper to “spill” a heavy
wind to any desired degree.

Bedford’s U-shaped rig pivots ofi-
centre from a stubby four-foot mast.
The twin uprights, flexible enough to
bow slightly when the sail is under pres-
sure, are 12 feet high. The bottom
of the U-frame, which acts much like

Q: What is meant by “cath-
odic protection” of ships and
is it worthwhile?

A: Cathodic protection is an elec-
trical method of inhibiting corrosion
and fungns growth from the hulls of
ships, which are idle for one reasoun
or another,

The hulls are connected to the nega-
tive side of a low voltage DC supply,
usually about 24 volts. The positive
side of the supply goes to a series of
carbon anodes lying on the harbor
hed beneath the hulls,

Due to electrolytic action, current
passes through the intervening water
and a layer of tiny hydrogen bubbles
develops over the submerged surface
of the hull. This greatly reduces the
tendency to corrosion and retards sea
arowth.

As far as cost is concerned, quite
substantial savings are possible, It
has been estimated that the cost of
current consumed by the electrical
cireuit would only be about one quar-
ter the cost of having the ship or
ships docked, cleaned and painted at
regular intervals.

B N

Q: Speaking of ships, do ship-
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the boom on conventional rigs, is nine
feet long.

The sail is roughly rectangular-
shaped, stretched on a slightly “bow-
legged” H-shaped frame. A wooden
crossbar ,eight f{eet in length links two
aluniiniunt  side frames 16 feet long,
between which the sail is stretched.
The top and bottom of the sail's rect-
angle are taut between the stretchers.

A series of 12 coil springs. keeps
tension on short levers below the
“boom™ to hold the U-structure in an

upright position.

Bedford estimates that his rig “prob-
ably weighs twice as much as the or-
dinary Tech dinghy rig”, and is about
the maximum the craft can safely
carry.

Faster French train

gPEED ceiting of French trains, now
M fixed at 140  kilometres (86.8
miles) an hour is 10 be raised to 150
kilometres (93 miles) an hour.  This
ceiling will come into force in 1957,
provided the approval ol the Secre-
tary of State for Public Works s
given, as undoubtedly it will be. Even-
tually the ceiling for maximurn spee:d
niay be raised to 160 kilometres (99.2
miles) an hour.

The new specds will be applied ficst
to the famous Mistral express (Paris-
Nice), already the fastest train in the
world, for a distance of 500 kilometres
(315 miles), between Paris and
Lyons. When the speed ceiling is even-

~-POPULAR SCIENCE QUIZ

owners and captains have any
special feelings about trading
in and out of freshwater
ports?

A: Depending on the parts concern-
ed, they may have lots of feelings of
a personal nature. On the business
side, stay in a freshwater port (if you
can call an up-river berth by that
name) may pay off handsomely.

Much sea growth, which develops
in salt water, dies and falls off in
fresh water., This means fewer visits
to the dock for cleaning and painting.

Q: Does radiation have any
hereditary effect?

A: Answers to this question have
ranged from highly colored “alarmist”
theories to an almost complete dis-
missal of possible effects.  Actually
the question is the subject of much
concentrated study and has not been
resolved one way or the other.

It seems likely, however, that
genes are affected to some extent by
all forms of radiation and that the
resulting mutations are cumulative
from oue generation to the next,

Radio. Television & Hlobhbiss, January, 1957

tually raised, as expected, to 160 kilo-
metres an hour the journey between
Paris and Lyons will be possible in
three hours 42 minutes.

Largest P.A, ?

T the final gathering of the German

Evangelic Church Congress held

lute last year in Frankfurt, a Phillips high

power loudspeaker system was used 10
cover g congregition of 300,000,

For this purpose. at the Rebstock Air-
port a huge 100ft cross was crected in
which the vertical pole served as an
enormous Sound Column. Two hundred
and fifty speakers were beamed over an
area of 32,000 square metres with a
power of 2000 walts, The vertical pole
was a triple speaker column radiating the
sound in three directions and distributing
speech and music to people listening up
{0 half a mile away.

When the congregation was dispersing
full power was nsed for police instruc-
tions and paging purposes and every
word spoken could be clearly understood
i 1he strects of the city several tmles
away.

For the [lacilities required 14 micro-
phones were used.  In addition to the
various speakers, it was pecessary (o
reinforce the voices of 5000 singers and

2000 trumpeters. Six 750 watt am-
plifiers were used to feed the sound
columns.

The equipment was also used in

Cologne for the final gathering of the
Roman Catholic Congress, 1956.

Rl A A B

This being so, the possible influence
of cosmic rays and other natural
radiations over the cenfurigs may be
quite siguiticant 1o our present stage
of development.

What scientists are trying to dis-
cover is whether the increase in arti-
ficial radiations during the past few
years, ranging from X-rays to hydro-
gen bombs, will make any significant
difference to the total radiation ab-
sorbed during aun average person’s life-
time. If such is the case, what is
possible effect of this on future gen-
erations?

In the meantime, many scientists
are calling for caution in the develop-
ment of nuclear devices and even the
use of medical X-rays, particularly
for age-groups still likely to produce
children.

Q: What is a neutrino?

A: A npeutrino is an atomic par-
ticle, predicted about 20 years ago.
Reports indicated that neutrinos have
now been identified at the Los Ala-
mos scientific laboratory. They are
said to have such penetrative powers
that they can pass through billions of
miles of solid matter.
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Olympie record

TPHE 19356 Olympic Games. held for

the first time in the  Southern
Hemispoaere, opened with unforgettable
ceremony—the  majestic fantare  of
trumpets, the march-past of the world’s
greatest athletes and the entry into the
Games Stadium of the Symbolic Olym-
pic Torch.

Amalgamated Wireless (Australasia)
Limited in conjunction with the Aus-
Iraiian  Broadeasting  Commission,  has
prepared a record of the opening ol
the 1956 Olympic Games: This re-
cord portrays in sound the excitement
and  pageantry ol the  opening
mony.

AL manufacturers  profits derived
from the sale of this special souvenir
recording will be donaed 1o the Orgne-
ising Committee for the XVith Olyin-

cere.

piad by Amulgamated Wireless  (Aus
tradasia)  Limited.
New lamp
[ZEVELOPED by General Electric’s

Large Lamp Department, a
new fluorescent lamp doubles the light
output of present lubes of equal length.

The increased light is made possibl2
by a revolutionary change in tube de-

sign. It features a series of lengthwise
dents or grooves ulong  one side of

the eight-foot-long  fHuorescent  tube.
Because of its high light outpur and
unigque appearanee, the new famp has
been named “Power Groove™.

At the grooves, the new 1tube s
nearly U-shaped in cross-section. This
design  permits a maximum  circumter-
ence of the tube while constricting its
inside area,

The greater light output resulis from
an increase in area of the lighted tube
surface, the higher wattage at which
the new tube can be operated, and the
more effective use of energy wihin the
tube

Liffel Tower wobbles
"TYHE Eiffel Tower wobbles, not violent-

ly, but it does wobble. In a very
high wind the displucement at the top
of the famous 1000t tower may be as
much as 18 centimetres (7in).

It took only two years to build the
Fiffel Tower, opened for the Paris Ex-
hibition of 1889, whereas the installation
of a third lift will require as long today.

Its builder, Eiffel, said his tower could
gtand a  wind-force iy times  greates
than any tornado recoided up 10 his
time. -

Cloth saver

A NEW type of electronic metal de-

tector, sensitive enough (o react to a
metallic speck smaller than the period
on a typewriter, has been developed by
RCA for the continuous inspection of
textile fabrics in production.  The new
machine can keep a careful watch on
materials moving wlong us rupidly as
1000 feet a minute and is expected (o
relieve a “tramp” metal problem that
costs the textile industry hundreds of
thousands of yards of fabrics and dam
age to machines each year.

A product of RCA’s Theatre and
Industrial  Equipment epartment,  the
machine is expected to have important
applications also in the plastics field.
where materials are processed in sheet
form.

Radio, Talevision & Hobbiss, January, (9¢
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TELEVISION RIDES THE HIGHWAY

Af you ever own a Buick “Centurion" it might have this built-in television recewver.

But it
traffic.
conventional

doesn't carry a TV program—merely an unobstructed view of following
For night driving it eliminates ‘the glare of following headlights, as in a
rgar-view mirror. )
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Improved Stroboscope
improved stroboscope put out by

AN

Precision Scientifique et Industrielle
of Paris allows inspection of almost any-
thing in motion.

It permits precise observation, photo-
graphing and controlling of defects and
changes of adjustments regardiess of the
speed of the alternating or rotary uiotion
of any object or one of its parts. »

The apparatus has a powertul light
which flashes at 1/100,000th of a second.
af o rate that can be synchronised with
the  object  or  phenonmwenon 1o be
abscrved.

The stroboscope is ideal for mea-
surement of the speed or oscillation of
maccessible objects and of those where
no contact is possible when they are
in motion. ’ .

sractical *~rk

BBC VHF s
'l‘HE BBC’s

Demonstrated in Sydney by AWA, this TV set-up performs another rather grim but
If an excert makes a fatal mistake when “de-lousing’" a mine,

vice

Very High Frequency

(VAF) sound broadcasting station at
Holme Moss, near Huddersfield. was
brought into service on December 10,
This new station, which is on the same
site as the BBC's Holme Moss Tele-
vision Station, will transmit the North
of ¥England Home Service on 933
Mc/s, the Light Programme on §9.3
Mc/s, and the Third Programme on
91.5 Mc/s, each with an effective radi-
aled power of 120 kW,

As at other BBC VHF sound broad-
casting stations, the transmissions  will
be horizontally polarised.

The area in which satisfactory ra-
ception is expected has a population of .
approximately fourteen-million  people.

observers know exactly what the mistake was. They don't repeat it!
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ELECTRONIC

AR Transformers

FEATURING:— POWER! . .HI-F! OUTPUT! . . ULTRA-LINEAR! . . MATCHED KITS!

FILAMENTS

SEC'N'D'RY VOLTS

800 — CT — 300
325 — CT — 325
285 — CT — 385
285 — CT — 285

TYPE NO. D.C. MA PRIMARY VOLTS

100 200 — 230 — 240

" " "
" " "
" " "
" " "
" » "
L " "

“All in this Section
S5v—2A; 2 x 6.3v—=2A.

385 — CT — 385

2856 — CT — 285
326 — CT — 325
350 — CT — 350
350 — CT — 350
385 — CT — 385

285 — CT — 285
326 — CT — 325
350 — CT — 350
© 385 —CT — 385
350 — CT — 350
400 — CT — 400
450 — CT — 450

665, 500, 425 A side
1000, 850, 750, 60D
500 A side —_ —_ -

" " "
200 — 230 — 240

1 8.3v—2A; 6.3v—CT—RA.
di

tto
3 6.3v—3A; 6.3v—CT—3A.
1 B.3v—CT—3A; 2.5v—5A .
; 6.3v—3A; 6.3v—CT—3A.

" " aw

w " "

200 — 230 — 240

" iy "

All in this Section

" " "
" " "
" " "
" " "

5v—3A; 6.3v—3A; 6.3v—CT—3A

200—220—-230—240

2 % 6.3v—3A; 2 x 2.5v—3A; S5v—
3A,

HIGH FIDELITY

TYPE 916-15: 12 walts FOR MULLARD

TYPE 931-15: 20 watts.
Prim.: 4500 ohms P.P
Sec,: 3.7 or 15 ohms
Resp.: 10-60,000 cps.
Valves: EL37, KT66.

6L6, etc.
__10% Screen Taps.
TYPE 931-8: 20 watts
Prim.: as 931-15.
Sec,: 2 or 8§ ochms
Resp.: Ag 031-15
Valves: As

931-15,
19% Screen Taps.

TYPE 921-15: 20 watts.

Prim.: 6600 ohms P.P
Sec.: 3.7 or 15 ohms.
1 10-60,000 cps.

: 807, KT66, ete
18% Screen Taps.

TYPE 921-8; 20 watts
Prim.: As for 921-15
Sec.: 2 or 8 ohms.
Resp.: As 921-15.
Valves: As for 921-15

Prim.: 8500 ohms P.P
Sec.: 3.7 or 15 ohms
Resp.: 10-50,000 cps
Valves: 6BWE6, 6V6.
KTé61, ete.
19%% Screen Taps,

TYPE 916-8: 12 watts
Prim.: As 916-15,
Sec.: 2 or 8 ochms,
Resp.: As for 916-15.
Valves: As for 916-15
19¢. Screen Taps

TYPE 949: 12 watts,
Prim.: 8000 ohms PP
Sec.: 2, 8 12,5 and 15

ohms.
Resp.: 10-50,000 cps
Valves: 6V6, 6BWE,
KTé61, ELS4, etc
199 Screen Taps.

"5-10" AMPLIFIER
I'YPE 2505 — 12 walts
Prim.: 6000 ohms C.T
Sec.: 3.7 or 15 ohms
Resp.: 10-50,000 cps.
Type 2505-8 for 2 or 8

ohms Sec,
Type 2505-15 for 3.7 or
15 ohms See.

— | db 30-15,000
cps
OUTPUT TYPE

TYPE 763 — 15 watts.
Prinl:).:p.'znao. 300 ohms

Sec.: 15, 12,5, 8, 33
and 2 ohms.

SPECIAL HI-FIDELITY
+ — 4 db 20-40,000

_cps
QUTPUT TYPE
TYPE 8710 — & watts
Prim.: 10,000 ohms P.P

Sec,: 2 or 8 ohms.
(for “Rola” 120X)

TYPE 871 — 12 waltls
Prim.: 10,000 ohms P.P
Sec. 2 or 8 ohms,

TYPE 872 — 12 walts.

Prim.: 10,000 ochms P.P
Sec.: 3.7 or 15 ohms.

TYPE 820 — 15 watts.
Prlnl\) '.P.':uuﬂ. 3000 ohms

Sec.: 500, 250, 166, 125
and 100 ohms.

TYPE 897 — 15 waits
Prim,: 10,400, 8000
ohms P.P.

Sec.: 500, 250, 166, 125
and 100 ohms,
TYPE 896 — 15 watts
Prim.: 10,000, 8000

ohms P.P.
Sec.: 15, 125, 8, 33
and 2 ohms,

19% Screen Taps.

TV KIT

(Designed for use
lished by Philips
P.T. 1700: P: 200, 23

Elect.

s

0.T. 2507:
7 1090: 3 Hys-300
Res.© 50 ohms.

A REFERENCE

se in T.V Circuit.

MATCHED KIT

Pub- B.T 1783°
L

Ind. P/L.)

240V; 8: 230
230, 350 mA; F: 2 x 63V at

6A.
To Philips Specification
maA Choke.

Z. 1082:
0. T. 921
D.Cc

(For
P: 200-230-240v., S0cps
S: 410-CT-410v., 180 m
F: 5v-3a; 6.3v -CT-4A:
static Screen)

Al
6.3v -CT-25A

Mullard 20W EL34 Awmp.)

{ Electro-

10 Hys-180 maA Choke; D.C. Res,, 200 ohms.

See above.

Amp., bg Technical
(Aust.) Pty Ltd

FOLDER FREE!

Tested and approved for use in this
Service Dept of Mullard

A condensed, illustrated Folder giving 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
limited supply, so order your copy without delay!

"A. & R. ELECTRONIC EQUIPMENT CO. PTY. LTD.

378 8T. KILDA ROAD, MELBOURNE. VIC.

DISTRIBUTORS:

Victoria: Homecrafts P/L., J. H. Magrath and Co, P/L.,

123 Chailotte St.,

Radlo Parts P/1,,

Warburton Franki, Motor Spares ktd. Sth. Aust.: Gerard and Goodman Ltd.,

196 Rundle St., 1
Mesers. Chandlers P/L., Cnr. Albert and Charlotte Sts, Brisbane.

Adelaide

Qld.:

E. Harrold,

Brisbane;
W. Anust.:

A, J. Wyle P/L., 1064 Hay St., Perth Tas.: Homecr&%ss P/L., 220 Elizabeth St.,

Hobart.

N.B.W.:

United Radio Distributors P/L..

Homecrafts P/L., 100 Clarence St, Sydnav
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US TV sales ‘ SOLVE THAT

SALFS of US television receivers in
|\

overseas markets are souring,
Both Census and Foreign Commerce TEcHN'cAL PROBLEM
spokesmen agree that the Americas .

south of the US border comprise to-
day’s booming market for US tele- que any of these books’
vision receivers. They point to new .

stations in the Central American Re-

qulics. such as Panama, Guatemala,
Nlca_ragua and Salvador and to the ex-
pansion in TV set ownership in cities
with long-established stations.

But overseas markets for TV sets

are by no means limited to the Aneri- 5
cas. An interesting disclosure in the

just-released US Government  statistics

is the fact that US manufacturers are ’
making some sales in Europe, Sales

in Ttaly, Portugal and Switzeriand. for ’

example, are Increasing substantially, M

and a market is slowly being built in

Sweden.  According to the Bureau of
Foreign Commerce, US makers attri-
bute their success in Furope, where

locally made models are availible ut

lower prices, fo  the improved per- "RADIO AND TELEVISION ENGINEERS’ VNEVW\;W-;

formances of US models. REFERENCE BOOK™
“ - . “R‘gdio and Hobbies” followers nave iound this book
Q“let OOM a “must”’. Tt js essential for those engaged in the design, maintenance, technicai
sales, operation and servicing of modern radio and television equipment.
. B. WASSALL., director of engineer- Includes: Formulae, caleulations, electron optics, studio equipment, trans-

ing for Lockheed Aircraft Corpora- Tqiﬁ?}ufél‘éiefer”t’qnﬁip%eéé‘?,ls'co“n'?n?é??irafaﬁ% Hnks, nevigation -ggtjdersédgf%—l'ifx‘id&;m:‘l
o e o oo e, e iy T tic wnd, e, rcording
3'}4.]1'115t‘th];()Sl(:lr!"p:gy.s‘o\t\l/llil:lp‘;(l)ltl)llgII]‘g:h;:lr r;/%\l\l or fé}’l‘i l(igghr.‘epl'est‘nls only a small %fnluruj;t o?nthe 'cc;ixntegtsa.n ﬂssy/vg;. s?;bsc-gi'pt?o'ﬁ
can hear your own heart beat as you
walk through ™.

“The quictest place in town”, it is de-
signed to bring forth new ideas to cap-
italise on the basic quietness of turbo-
prop power in the new Electra.

It will be used to isolate sound pro-
duced by mechanical devices, in order
to learn how to muffle them without in-
terference from other noises. The room
is designed on “anechoic” principles —
that is, it will not reflect sound, Inside,
it is 7ft high, 9ft wide, and 13ft iong.
Walls are 434 to S5ft thick.

“ELECTRICAL ENGINEERS'

REFERENCE BOOK™  The 8th edition' of this famous
nandboak, written by 71 experts.

This Standard Electrical work 1s yours for 7 days
Frec examination Packed with practical knowledge
and new developments. 32 sectlons: Calculations,
Matesals, Distribution, Mators Wiring, 1llumination,
Heating, Welding, Refrigeration, Electronics, Electric
Traction, Marine, Aero, Auto, etc. Covers entire field.
2184 pages, 281 photos, 2059 diagrams.

£5/6/- subscription or £5/1/- cash

‘ENGINEERS’ REFERENCE BOOK"

- This comprehensive, up-to-date worlt on

Record air ‘11'01' every facet of mechanical enginee‘img. is yours for

. s o 7 days’ free examination. A complete engineering lib-

THE Uplted States Air Eorces new raryypacked with practical and aﬂthorita%ive intorma-
medu}m troop and cargo carrier, tion on any subject in the engineering world.

the prop-jet C-130A Hercules, has suc- ‘87 sections: Mechanical, Civil, Siructural. Auto-

cessfully dropped the heaviest single 10ad | mobile and Aeronautical Units, Hydraulics, Mech-

ever extracted by parachute from an | anics, Workshop Maths., Bearings, Gearing and Cut-

aeroplane. ting, Grinding, Milling, Cams, Lathe-Press . and

A 27,000-pound (12,227 kg.) load was | Foundry Work, Jigs and Tools, etc. Over 2,000 pages,

extracted from the turbo-prop Hercules 2,500 111ustrat10ns, 1,100 tables, 6,'000 cross referenced

during aerial delivery tests at El Centro. index entries. £5/6/- subscription or £5/1/- cash.

California, Naval Auxiliary Air Base. MAIL THIS COUPON TODAY — NO COST — NO OBLIGATION
At le[lSt two new W()r]d's reCOrdS were WG W N N SN N T U A R N U WY TR N A N NN S bt B B O N G B N W W B N B S S e A B R N S N O N

established during the tests — for heav- To:  George Newnes (Aust.) Pty. Ltd., (19 York Street, Sydney.

iest single load, and for biggest multiple Pleas. send me the book(s) marked with an X. [t is understood that | may

drop ever accomplished from an aero- return the book(s) within eight days with no obligation to purchase. [f | keep

plane. the book(s), | will send a first payment of 10/- eight days after delivery, and
The air freighter, soon to enter active then 15/- monthly until the full subscription price printed above, has been paid

service with the Air Force's Tactical Air ELECTRICAL ENGINEERS’ RADIO AND TELEVISION

Command, made aviation history in a REFERENCE BOOK D ENGINEERS' REFERENCE

series of 37 parachute drops, including BOOK

aerial delivery of a huge road-grading ENGINEERS’ REFERENCE BOOK D

machine—such as moves earth in con-
struction of superhighways — and a

RHC.2

400mm. gun mount. - Name Place X whera
Heaviest single item to be yanked by it applies.
Address
parachute from the cavernous C-130. Moueownar ......
was a 27,000-pound dummy load of iron, Occupation Tenaat ...
its load-carrying platform and six 100ft anat Uving with Fareats
cargo parachutes, which were necessary »ignature Lodging Address

@ G S I A S T PN N 0 RN N S N SN G G Su BN B
Ko o o e O e e e

(Mt under 21, Parent's Signature)

to float it easily to the ground.
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B

One view of the completed power supply. The RF transformer is in the centre, the

6BW6 on the right, and the 6X2 on the left. The Ist filter capacitor is at left front
and the filter resistor encased in the tubing between the RF fransformer and the 6BWS.

employed, and the resulting transformer
is relatively compact. .

For oscilloscopes and similar applica-
tions, higher frequencies may be em-
ployed (of the order of 1 Mc), making
it possible to dispense with the iron core
completely. The result is a simple air-
cored transformer only a little larger
than a conventional aerial coil, weigh-
ing a few ounces, and costing much less
than the conventional 50 cps variety.

LESS CAPACITANCE

We also score in the filter network.
At S0 cps the amount of capacitance re-
quired to provide adequate filtering can
be relatively high, even for the few mil-
liamps of current drain. Typical values
would range from .5 mfd upwards and,
with suitable high voltage ratings, these
become both bulky and expensive.

In addition, they store a considerable
amount of energy—certainly enough to
give one a nasty “bite” and with the
possibility of more serious consequences
at the higher voliages.

At higher frequencies, however, very
much less capacitance is needed for
equivalent filtering, values between .001
and .01 being typical. The amount of
energy stored in these is so low that it
can hardly be regarded as a serious
hazard, even at very high voltages. Such
capacitors also are much smaller and
cheaper.

Finally, the magnetic field from such
a transformer is much more easily con-
trolled than that from a 50 cps type, a

CJOO0-YOLT RF POWER SUPPIY

As promised in the December issue, we describe here an RF power supply capable of deliver-

ing between 2000 and 2500 volts under typical conditions, and suitable for use in most 5-inck

CRO units or for the experimental 5-inch TV receiver described last month. lts constructinn
is well within the capacity of any reasonably experienced enthusiast.

THE use of high frequencies for the

generation of high wvoltages has a
number of advantages, and is used quite
extensively., In commercial TV receivers
the EHT voltage is generated by this
method, the line time base circuit (ap-
proximately 15 Kc) being used far this
purpose as well as its main function of
deflecting the electron beam in the pic-
ture. tube.

OVER 2000 VOLTS

Many oscilloscopes also use an HF
system and, in geperal, it is considered
that EHT requirements in excess of, say,
1500 volts, may well justify the use of
this type of supply. In fact, above about
2000 volts the scales swing rapidly in
favor of the HF supply, both as regards
economy and safety.

A characteristic of all TV and CRO
EHT systems is that they are not called
upon to deliver any great amount of
power. At most, the current drain will
be only a couple of milliamps and, even
-allowing for the high voltage, the total
power is guite small.

- This is one reason why the conven-
tional 50 c¢ps power supply becomes

clumsy and uneconomical for this class
of work. In spite of the limited power,
we must still provide a large, iron core
and wind a secondary with wire which,
for mechanical reasons, is likely to be
of heavier gauge than is strictly neces-
sary.

The result.is a transformer capable
of supplying much more power than
necessary — and likewise, more costly
and bulky.

By increasing the AC input frequency,
we can reduce the size of the iron core,
or even eliminate it altogether., In the
case of a TV set the frequency is set by
the line oscillator and is of such an or-
der as to require 'some kind of ferrous
core. A small iron-dust core is usually

lu; P ,'III/?
Watson

conventional metal box or shield nor-
mally being sufficient to prevent inter-
ference with the trace on the CRO
screen. Even when RF circuits are pre-
sent a similar order of shielding, plus
some elementary filtering, is normally all
that is required to prevent interference.

Considering all these advantages, it is
easy to see why this type of power sup-
ply is often preferred for oscilloscope
and TV EHT supplies.

So much then for the general back-
ground. Now let us consider a practical
unit along these lines.

SMALL TV SET OR CRO

The one we have produced is suitable
for either an oscilloscope or experimen-
tal TV set. Later in the article we will
discuss the modifications necessary to
adapt it to circuits having different polar-
ity requirements.

At least two coil manufacturers, one
in Melbourne and one in Sydney, are
able to supply suitable RF transformers,
poth apparently designed around data
originally published in Radiotronics No.
117. Any reader who is interested in the
more mathematical approach to this com-
ponent is referred to this article.
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The RF transformer consists of three
windings—a grid coil, a plate coil and
the EHT winding. The latter is wound
in between the other two,

As can be seen from the circuit, the
grid and plate windings are connected
in a conventional oscillatory arrange-
ment, the plate circuit being tuned.

The frequency of oscillation is deter-
mined mainly by the natural resonance
of the EHT winding, maximum activity
being evident when the plate coil is
tuned close to this frequency.

The valve may be a 6V6 or a 6BWG
and requires a HT voltage of between
250 and 300. The total HT current will
be around 40 to 45 mA, the latter figure,
at 300 volts, approaching the safe maxi-
mum as determined by the plate dissi-
pation ratings of the valve.

FILTER COMPONENTS

The filter system is quite simple, con-
sisting of two only .001 .mfd capacitors
and a .1 meg | watt resistor.

The two capacitors are large mica
types (such as the type **M") and appear
to be quite capable of operating at this
voltage. -Admittedly it is higher than
the official rating but at least one manu-
facturer has given the arrangement his
blessing, on an experimental basis. We
have had voltages approaching 5000
across them for brief periods without
sign of distress.

We built the entire unit on a small
rectangular plate measuring 44in x 3#in.
This is intended to be mounted on the
main chassis and covered with a suitable
shield box to prevent radiation affecting
either the CRT or any RF circuits
which may be present. This applies par-
ticularly where the unit is used for a
TV set. :

All components are above the plate,
the 6BW6 socket being supported on a
couple of lin long bolts with additional
nuts, This arrangement simplifies the
mounting of the sub-assembly on the
main chassis and the few components
are easily accommodated in the avail-
able space.

To facilitate the wiring of the valve
socket we punched a standard #in soc-
ket hole immediately beneath it and
through which a small iron tip may be
passed to reach the socket terminals.

LAYOUT

The RF transformer is located in the
centre of the plate, the offset terminal
board being toward the rectifier as-
sembly. The 6BW6 is on the opposite
side and, although shown slightly to
one side in our case, could probably
be on the centre line without complica-
ting the layout.

The rectifier is the 6X2 or the Euro-
pean equivalent, type EYS5I.

These have been specially designed
for the high frequency power supplies
used in TV receivers, one of their main
features being a very low heater wattage
(6.3V, 90mA). This enables them to be
operated from a filament winding on
the HF transformer, thus simplifying
the provision of a filament supply
at a high potential from the chassis.

Physically they are slightly smaller
than the conventional miniature valve
and have no base. Three “flying leads”
are provided and which are intended to
be wired directly into the circuit.

CIRCUIT DETAILS OF RF SUPPLY

The circuit is basically that of a simple oscillater, to which has baen added a high
voltage winding, rectifier, and filter system. As shown it provides a negative output
and the rectifier can be operated from the main filament supply.

In the prototype supply, we provided
a length of narrow terminal strip, about
3in long, and supported it in an upright
position by means of a simple alumin-
ium bracket at the end of the plate. We
drilled out- all unnecessary terminals to
provide better spacing between high vol-
tage points and fixed the rectifier to it
by simply soldering the three leads to th
appropriate lugs, :

When bending the plate lead, grip it
near the glass seal with a pair of pliers
to avoid any strain on the glass,

RECTIFIER INSULATION

Since it is possible that the unit may
be called upon to deliver a positive out-
put with the filament above chassis by
the output voltage, we treated both fila-
ment and plate terminals as possible
high-voltage points. .

In addition, we had to provide a fila-
ment choke in cach filament lead as a
precaution against RF finding its way
back into the front end of the receiver
via the filament line. The two chokes
we used are tiny honeycomb windings
on iron dust cores and which have re-
cently been made available by a local
coil manufacturer for use in TV receiv-
ers. The choke is designated as type

DIODE PLATE

.. FILAMENT SUPPLY .
- INSULATED FOR HIGH
VOLTAGE OPERATION

How the circuit is modified to provide

a positive output. The rectifier fila-

ment must withstand the full HT volt-

age. See text for details of hows this
‘Is arranged. ]

VPC2. It has a current rating of 100
mA and should not be used in heavier
filament circuits,

These are mounted between the fila-
ment terminals and an extra pair of ter-
minals left on the strip for the purpose.
The filament line is terminated on these
latter two terminals. ‘

The components in the HT line, the
filament chokes and the provision for
shielding represent routine RF filtering
measures in such a supply. They may
need to be augmented in applications
where RF interference is a special prob-
lem.

Throughout the construction, consider-
able care was exercised to provide ade-
quate protection against breakdown at the
high voltages involved and we cannot
emphasise too strongly the need for the
builder to exercise similar care. This
will be better appreciated when it is
realised that, under no-load conditions,
the output voltage can rise to 5000 volts,
and that at least twice this voltage can
appear between some points in the circuit
and chassis.

PRECAUTIONS

While these voltages cannot be regard-
ed as a serious hazard to the operator,
due to the small amount of power in-
volved, any suggestion of leakage or the
possibility of breakdown at a later date,
due to humid atmosphere, &c., must be
avoided, if the unit is to give reliable
performance. For this reason, we sug-
gest that the following precautions be
observed:

@ Al high voltage points which are ter-
minated on terminal strip lugs should
bave at least one blank lug between this
point and others of lower potential.
Better still, the blank lug should be re-
moved by drilling out the rivet.

@ Particular attention should be paid to '
the lead and terminal associated with
the rectifier plate. The voltage at this
point (to chassis) can be more than double
the DC output of the unit when the rec-
tifier is not conducting. During this half
of the cycle, the wvoltage across the
transformer winding is effectively in
series with the voltage stored in the first
filter capacitor from the previous half-
cycle,
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PREVIOUSLY UNHEARD OF VALUE!

yid
g \’
in Sydaey & Melbourne.
I - slightly higher in other

States

5-VALVE, DUAL-WAVE
TABLE GRAM WITH
MICROGROOVE 4-SPEED
AUTOMATIC RECORD
CHANGER 5 t 10 records)

Housed in a laminated ply- grey with gold trim, this

wood case, attractively cov-  “Calstan’”” STAR CHIEF weighs

ered in washable nylex fabric  only 28Ib,

n black and grey or blue and  Ask your retailer for ‘Calstan” STAR CHIEF

\
-,

74

AUTOGRAM

FACTORY REPRESENTATIVES:

VICTORIA: McKinnon Nicholls Pty. Lid., 468 Colliss Surect, Melbourne -~ MBSy QUEENSLAND: tvine: . sbert Streel Brisbane, 132421;
N. C. Tritton, 240 Queen Strect, Brisbane, B7791. SOUTH AUSTRALIA: Clarkson .Ltd., 135 Rundle Street, :wuclaide. W2911: L. W. and L. F.
Tyquin, 11 Pitt Street, Adelaide, L A4075. WESTERN AUSTRALIA: John R Ullman. 255 Hay Street. Perth. BA2116 .

A PRODUCT OF THE CALSTAN DIVISION OF

ZENITH RADIO CO. PTY. LTD. 131-133 PALMER STREET, SYDNEY

CA4A
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@® Where the transformer is provided
with a baseboard, the manufacturer’s
terminal specifications should be follow:
ed exactly, since these have been allo-
cated on the basis of the voltages likely
to be present on each. The unit may
work with other connections, but per
formance is likely to be erratic.

® If there is any possibility that the n
sulation resistance of the terminal board
may not be adequate, due, say, to pro-
longed humid conditions, it would be
better to fit some other form of terminal.
This could be a small trolitual stand-oft
insulator or a short length of polysty.
rene rod, drilled and tapped at both ends.
and fastened to the baseboard.

@ Encase the .1 meg, filter resistor in a
length of plastic tubing to provide ad-
ditional protection.

The remainder ot the construction 18
fairly straightforward, and should no
cause the average home constructor any
bother.

ADJUSTMENT

Having completea the construction,
the next step is to get it working and
correctly adjusted. Connect it tempor-
arily to a suitable source of filament ana
HT supply and connect a meter to the
output, remembering that the chassis is
positive.

The meter should have a range of
about 5000 volts and, ideally, be of the
10,000 or 20,000 ohms per volt variety.
However, a conventional multimeter may
be pressed into service, and we will dis-
cuss this in a moment.

To avoid generating unnecessarily high
peak voltages, there should be a load
across the output of not more than 5
meg. If the voltage-divider into which
the unit is intended to work is available,
it would be most logical to use it, other-
wise something of approximately the
same value can be mocked up. |If a
standard multimeter is used it will pro-
vide sufficient load in itself to control
the output voltage,

Depending on the load in use and the
adjustment of the tuned plate circuit, the
voltage when first switched on may be
either too high or too low and will call
for some adjustment. This is normally
achieved by varying the capacitance in
the tuned plate circuit. If only a rough
adjustment is required, this may be pro-
vided by adding small values of capaci-
tance in parallel with the 200 pf shown,
or by substituting slightly smaller values.

TUNING CAPACITOR

Once it is determined whether an in-
crease or a decrease is required it should
not be difficult to provide the correct
value to give the voltage required. If the
load is light, more exact tuning may
only result in voltage in excess of re-
quirements, and is quite unnecessary.

On the other hand, a heavier load may
call for fairly exact tuning in order to
provide the required voltage. If this ap-
pears to be the case, we suggest that
the best results should first be obtained
by judicious .selection of fixed capacitors,
making the total capacitance slightly
lower than appears to be necessary. Then
fit a simple air trimmer to provide the
final adjustment. In our case, a 150 pf
mica capacitor, plus a trimmer set near
its maximum capacitance gave the maxi-
mum output.

Note particularly that the very small

- SUPP

of the 6BW&.

A view from the opposite side. The second filter capacitor is on the left in front
The ‘rimmer on the right is part of the plate tuning circuit, the

remainder being formed by the mica capacitor behind and to the right of it.

ceramic capacitors are unsuilable n this
part of the circuit. Due to the high cir-
culating current they will overheat and
perform erratically, usually resulting in
eventual complete oscillator failure. All
the standard mica types appear to be
quite satisfactory.

If, as is likely, the only meter avail-
able is a standard 1000 ohms per volt
type with a top range of 1000 volts, it
can be easily adapted to read 5000 volts.
It is merely necessary to provide an ex-
ternal multiplier of 4 megohms in series
with one lead and to set the instrument
to the 1000-volt range.

Strictly speaking, this extra multiplier
should be made up from resistors no
greater in value than .25 meg. but this

details of the HF trans-
former. These should be adhered to
exactly for reasons discussed in the text

Connection

Other arrangements will werk. but
with reduced efficiency and reli-
ability.

s hardly justified for a simple job like
this. On the other hand, lumping all the
resistance into one unit is not desirable
and we suggest using four only 1 meg.
resistors.

Since, under typical output voltage
conditions (2000 to 2500 volts), the meter
will be drawing around .5 mA, its effect
on the output voltage cannot be com-
pletely ignored. However, it is not serious
and it should generally be sufficient to
add about 10 pc to the value indicated
in order to determine the correct value.

Of course, if the load of the meter
can be used in place of, rather than in
addition to, the normal load, its effect
can be disregarded and the accuracy will
be determined by the accuracy of the
multipliers. In any case, the exact vol-
tage is not particularly critical and we
are mainly interested in Knowing whether
it is nearer 2000 volts than, say, 1500.

POLARITY

The unit, as shown in the circuit, has
a negative output with respect to chassis,
making it suitable for use with most
conventional CRO circuits where the
CRT anode is close to chassis potential
and the cathode is negative by approxi-
mately 'the EHT voltage. Among other
things, this arrangement has the advan-
tage that the rectifier filament may be
at chassis potential.

However, the TV set described in last
month’s issue required the opposite ar-
rangement; a positive output with re-
spect to chassis and the rectifier filament,
as a consequence, operating above the
chassis by the EHT voltage.

This means that the entire rectifier~
filament supply must be insulated from
the chassis sufficiently well to withstand
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A COMPLETE
RANGE
CRYSTAL MICROPHONES
MICROPHONE INSERTS

FOR
EVERY PURPOSE

DESK or HAND MICROPHONE, MIC36
This Micraphone s idteal lar ame recnrdig and - public
adiiess, e Response uneseellad Tor sis size s price. e
perhormince i owor aifcared by vibomion, swock o o
treuniency wind nane. Omiidirecional iequency 1oose
kstanlially L Tonl 3 1 7000 ¢ps. Recommendal hid

respomse Supplied mmm cle with switch and floor sl
waptor PRICE, £6/18

TABLE or STAND MICROPHONE, MIC22

Viis onwbdirectional Micsaphene  tahust i consriction, with
a pleasing appearance. Viheation. shock of ey wind
naise will nat sffee e performance. e

i dependent on e ol ebiance. 1)
Squation, +diviudedd by I, wheee 1
Al w'n k”(‘m eunling 1 is aiable 3

8/6.

£9/1

megahy
fa

HIGH-QUALITY MICROPHONE, MIC1b

s Miciapnone iacporates e wmld T Bosting st
ot eell comiiuction. s liae penomiatce i me wteced b
shration w ek, The i i non impaired T low Trequencs

mise. PRICE, £24/19/6.

LAPEL MICROPHONE, MIC28

Desizied 10 give fresdom ol ansienient. this Miciopa
nd non dizectional. Homsed ina sol, miutded-ru
e protection it ock, Qs provided w3 pi

ar af the case for minane 1o the lapel PRICE, E5/19/6

e

e e

GENERAL PURPOSE, MIC35

The NGRS, is iddead s aimatens tasmg es, sl lilicn, ol

Tenmid #050 atawine dis vast Gse it et 0 Wi
i il M shase i, Providal sihoa Baitio < f
Jesistnee of 2 mesolii (L wilh when conneeed 16 he g ol
he Tt valse, mive a ~ i Tt e Hom S (6 S0

on: PRICE, £2/15/.

HAND or DESK MICROPHONE, MIC33

This Microphoue has beer devigned for (he ligh quility bl
e al wome ecording field.  lich SENSIYILY o
Sharactenistics re obtained b specially deigned dcousiic i
TTovscd i an Alcacine Blasic cave With s iecseellon fos o
e it sizc gl price Unallesad by ity pin, Wi oar low
Trequeney simd noite. Owrg ditectonal T s

e e oo 0 e v o PRICE, £8/1876.

CRYSTAL MICROPHONE INSERTS
i hese e are il \HA varyine sives. rangine ¢
i i squate Lo 1o ias ranned witle vazious [
i L0 % . Suitshle foc every p
public: addrese. e revunme,
have responses from 2,250 £.p’s. 1o 300 s, al -5 b 1o -3 db
(RO A S R AR

rquire
MICI9:4 and MIC32. £2/15/6; all others. £1/19/4.

(MIG32 iltustrated,
MIC23 Mlustrabed]

1 Sole Australian; Ageats: .
"AMPLION .. PTY. LTD, s, v s v

Victorian Distributors: DISTRIBUTORS CORPORATION, 403 Bourke Street, Melbourne.
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the EHT voltage,
safety margin.

In considering these two arrangements
it must be realised that, whichever one
is used. one of the heater systems——cither
the rectificr or the CRT—will have to be
at a high potential relative to the chassis
and that @ suitably insulated heater sup-
ply must be provided.

plus a reasonable

Thiv can bhe done in several ways. It
may he in the form of a special winding
on the main transformer, it may be an
additional winding on the HF transfor-
mer (generally only suituble for the rec-
tifiter filament). or it may ke an addi-
tional 50 cps filament transformer with
suitable insulation.

e et A A APt A ’Nﬁz

PARTS LIST

I Base plate 4jin. X 3iin.
RFE transtormer [Type
or similar)

6BW6 valve

6X2 valve

9 pin miniature socket
\
{

HF3K, M23,

N o— — —

miniature filament chokes (YCP2 or
similar)

JImeg. IW resistor

047 meq. +W rasizlor

OF meg. IW resitor

.01 mid 400V paper capacitor

001 mid mica
capacitor

2 000 mid mica (large, typs
similar} capacitor

200 pf mica capacitor [See text)
air trimmer (Optional, see text)

4 tag terminal strips (SM24)

in. resistor strip Iiin. wide

(mintature  typ=)

MY er

w oW — —

et A A A el el A o i e e et

]

One manufacturer has recently made
available three such transformers, all
having insulation rated at 5000 volts,
One delivers 2.5 volts and is intended for
nse with the AVIE and 2X2 rectificrs;
another delivers four ~olts and s intend-
e for vse with the VCR97 and 51IB
CR s the third iy o 6.3 velt version (or
use with the 5BP1 and 5CP1 CRTs, or
the 6X2 rectifier.

CIRCUIT MODIFICATIONS

If the pnit has to be converted to a
positive output the 6X2 filament leads
should be disconnected from the normal
6.3 volt supply and run as a separate line
to one of the alternative supplies dis-
cussed above. The remainder of the cir-
cuit is modified to take the EHT from
the rectifier filament instead of the
transformer winding. (See amended cir-
cuit on page 29.)

An interesting possibility regarding the
filament supply is the fitting of a fila-
ment winding to the HF transformcr.
We tried this, and results were suf-
ficiently promising to justify some {ur-
ther investigation, particularly as such
an arrangement ‘would offer some ad-
vantages.

Among these are the ease with which
a filament supply with high-voltage in-
sulation can be provided, and the fact
that the filament supply, being self-con-
tained, is less likely to radiate RF into
the rest of the system. No RF chokes
would therefore be necessary.

One problem, as far as the home-
builder is concerned, is the difficulty of
measuring the filament voltage accur-
atcly.  This is particularly important,
since the relatively fragile 6X2 filament
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needs to be operated within fairly close
tolerances.

If you wish to try tus idea. wind four
iurns of plastic hook-up wire (5/.0076)
hetween the grid winding and the bottom
of the HT winding. Naturally, the
cnergy taken for this purpose will reduce
the available HT voltage somewhat. but
it should be possibie 1o develop close to
2000 volts and still encrgise the fila-
ment correctly. 1t may be necessary (o
vary " the filament winding by half a
turn cither way to suit a particular com-
hination of components.

VTIVM ESSENTIAL

At the frequency involved  (ubout
I Mc) the ordinary multimeter is use-
less and a VIVM  with an external
probe would appear to be essential.
Even here one is likely to encounter
misteading results, due to the presence
of so much high voltage RF cnergy so
closely associated with the filament cir-
cuit,

The best method appears to he (o
mcasure the voltage and make all ad-
justments with the aid of &« dummy fila-
ment.  We used a couple of 6.3 volt.
50 mA dial Tamps in parallcl, but a re-
sistor of 70 ohms could also be uvsed.
When the correct voltage is read across
this the connections may he transferred
ta the 6X2.

Singe  any factors which affect the
activity of the oseillator will upset the
filament voltage, it would be unwise to
make any adjustments after the correct
filament voltage has been determined.
The normal tolerance on the 6X2 and
EYS1 filaments is 7 pe.

In place of the 6X2 it would be per-
fectly satisfactory to substitute the older
types 2X2, AV11, VU134 &c. Note,
however, that these are larger physic-
ally, requirc heavier filament supplies,
— a 2.5 volt supplv for the first two
and a four-volt supply for the VU134,

likewise. thc 6BWG can be replaced
by the 6V6 or the 6AQ5.  In most
cases there alicrations will necessiltale a

larger base plate and. possibly, some
alteration to the layout.  The cxtra
height of some of these valves may

also need to be taken into account.
Ax mentioned earlier, pravision should
e made to shield ether the entite uni
or, in the case of a CRO, at least the UF
transformer. n practice it would appear
simpler to shield the entire unit in all
cases, particularly as the presence of a
shield around the transformer only may
affect its performance sufficiently to re-
quire re-adjustment of the circuit.

METAL BOX
The simplest approach appears to be

- a metal box which will completely en-

close the unit and bolt to the main
chassis.  One suggestion is to fold up
a “U”-shaped portion which will form
the top and two sides, plus mounting
flanges. The other two sides may take
the form of a rectangular plate with a
mounting flange. plus a flange at the
opposite end which may be fastened
to the top.

A fair amount of heat will be gener-
ated by the unit and reasonable ventila-
tion should be provided. If the box is
made from aluminium a series of holes
in the sides and top should be pro-
vided.  Alternatively, the “U" section
could be made from perforated metal
or stout mesh. In any case. hoth sides
and top should bhe o-en to allow a cir-
culation of air.
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RECORDS
Present the finest

High Fidelity Recordings

Whether for musical appreciation .

- testing your Hi-Fi equipment the answer

is here.
ANTAL DORATI CONDUCTING
THE MINNEAPOLIS
SYMPHONY ORCHESTRA

OL-3-101 Tchaikovsky: The Nutcracker
Ballet (complete), 2 records in

Album.
QL-3-102 Tchaikovsky: The Swan Lake Bal-
fet (complete), 3 records in Album.
OL-3-103 Tchaikovsky: The Sleeping Beauty
Ballet (complete), 3 records in

Album.

MG50019 Johann Strauss Four Great Waltzes:
Wiener Blut OP354; Wine Women
and Song OP333; Tales from the

Yienna Woods OP325; Emperor
Waltz OP437; (complete original
scores).

MG50033 Bela Bartok: Concerto for orches-
tra.

MG50034 Hector Berliox: Symphonie Fan-
tasique OP14.

MG50046 Respighi: Romon Festivals/

Church Windows.
MG50054 Tchaikovsky: 1812 Festival Over-

ture OPA9 (original scoring) with
spoken commentary by Deems

Tayler.

Britten: The Young Persons Guida
to the Orchestra OP34/Tchaikov-

sky: Suite from “The Nutcracker’”
OP71A, both narrated by Deems
Taylor.

PAUL PARAY CONDUCTING THE
DETROIT SYMPHONY ORCHESTRA

MG50055

MG50020 Ravei: Bolero (complete) Rim-
sky-Korsakov: Capriccio Espagnol.

MG50029 Ravel: La Valse: Faure; Parane
OP50: Franck; Psyche.

MG50039 Rimsky-Korsakov; La Grand
Poque Russe Overture OP36;
Canriccin Espaqno! OP34.

MICROPHONES & ACCESSORIES |
, Type R
W :18/9/10

(High
impedance)

Type
R572/L
£22/9/4

(Low

impedance,
200 ohms) dus

cell omni-
direcvional
Other typr:
also availahl¢
from

NICHOLSONS L1D.

BARRACK ST.. PERTH,
and leading wholesalers.

MAKE POUNDS A WEEK |

in spare time or start full time busi-
ness. Many making £20, £30 and £4n
a  week., Write for delsils of Guann
(ced  Money-Making  Plans., X O'Rovrke
Dlrector - Profitable  Unferprises  (repd.}. Pept
nH, HBox 5070, G.P.0.. Sydney.




ELCON ,

Two magnificent modcls to choosc from. Standard
model, has 2-speed, twin track. £121, Radio-
corder has built-in 7 valve radio (records on tape
direct from radio) and is £152/10/-. Available

i

on terms.

TECNICORDA

The new model Tecnicorda (the Rolls-Royce of
tape recorders) gives superb reproduction for
music or speech. Large separate loudspeaker with
20ft lead—Tecnicorda couples very simply to
home movie units, and adds sound to your silent
movies. Fully guaranteed, £149/2/- or £29 dep.

Nothing But
TAPE RECORDERS

from £65
or £10 dep.

Magnetic Sound has Sydney's
largest range of brand new and
good reconditioned tape record-
ers. All machines are fully guaran-
teed. You buy from a low deposit,
on easy terms, Magnetic Sound
also service all makes and models
on the premises.

2

WE SERVICE, HIRE AND BUY GOOD TAPE RECORDERS

MAGNETIC SOUND "uF

38

George Sfreer, opposite the Strand Arcade. Our Daylight showrooms are
on the Entire First Floor. Phone BX4440 — BX4587.
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FROM THE-SERVICEMAN WHO' TELLS

There appear to be so many weird and wonde rful stories going about concerning TV picture
tubes, their expected life, the makers' guarantees &c., that | have devoted a tair amount of
space this month to a discussion which | hope will clarify the position somewhat.

'l‘HI:KF; 5 undoubtedly  considerable

miscanception by the general public
on this subject: gencrally to the effect
that the price is high and the life unduly

short, thus making TV an expensive
pastime — even after a set has been
purchased.

Believing that such an attitude is, to
say the least, unduly pessimistic, I have
becn waging my own personal war on
such rumors at every opportunity. [ had
cven convinced myself that [ was achiev-
ing a small mecasure of success. since
these stories did seem to be croppnig up

less frequently in myv own group of
acquaintances and customers.

It came as something of a shock,
therefore, when a customer 1 had not

seen for some time raised the ¢uestion
ance again.

“Is it true,” hc asked, “that these
picture tubes only last a few months?

Although framed as a question, it was
in reality a statement; 1 had no doubt
that, as far as my questioner was con-
cerned, it was virtually a fact.

“Now, where on ecarth did you hear
that story?” I inquired, feeling my blood
pressure rise a point or two. His reply
sent it up several more points.

“Oh, it was in the paper.” he coun-
tered, with an air of finality which im-
plied that I couldn’t possibly contradict
such an authority.

“When and where?” T asked. (It was
a challenge [ could not ignore, plus the
fact that, for once, T looked like getting
on the track of onc of the most elusive
things in the world — the origin of a
groundless rumor)

“Oh 1 dunno. About a week ago, in
one of the morning papers. Some bloke
in Parliament raised the question.”

Then T remembered.  Yes, there had
been a report of a query raised in Par-
liament regarding picture tubes. As far
as 1 could remember, the point at issue
was the price and the imposition of an
excise tax on these devices. In making
his point, one honorable member had
made some capital of the fact that the
tube was only guaranteed for six months
and that after this period the user would
have to stand the full cost of replacs-
ment.

A RUMOR 1S BORN

So there it is. A member of parlia-
tment happens to mention a six months'
guarantee period — purelv incidentally
to his main theme — thc newspapers
report it — accurately and in context —
and a section of the public immediately
jumps to the conclusion that this is the
expected life of the device. At lcast I
now know how such rumors start!

Such reasoning is about as logical as
assuming that a modern motor car, re-
frigerator, washing machine, or any
other appliance will only last as long
as its guarantee. If such were the case
there would be few. if any, that would
last more than six months.

In fact, the life cxpectancy of modern
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picture tubes is quite high.  Local manu.
facturers to wham I have spoken confi-
denily anticipate that theiv picture tubes
will performy every bit as well as those
already produced overseas — and the
record overseas is quite impressive.

American users normally get from
three to four years life from a tube and,
naturally, American sets run brighter,
and for longer periods per day, than any
other sets in the world! (This statement
iIs not quite as sarcastic as it may secm;
the higher frame frequency—o60 cps
allows these sets (o be run at a higher
brilliance without objectionable flicker,
while the longer periods of transmission
enconrage longer use.)

Fnglish conditions arc more like oul
own, with a 50 ¢ps frame rate and
muoderale periods of transmission. Under
these conditions a life of from four Lo
five vears is normally expected, while
1solated cases of up to seven years have
been reported.

And just how do these figures tie in
with the six months’ guarantee already
quoted. The guarantee period for pic-
ture tubes is based on the same principle
as that used for conventional valves,
except that the period has been increased
from three months to six months.

"SHAKE DOWN" PERIOD

This principle assumes that any manu-
facturing defects will show up well
within this “shake down” period and
that any device which survives the trial
period should then be good for its nor-
wal life span.

This appears to be borne out in prac-
tice, at least as far as valves are con-
cerned.  Apart from loss of emission
and a few other defects due to old age,
the great majority of valve faults do
show up quite early in their life. And
in this respect 1 must say that all valve
manufacturers appcar to be quite sincere
in thc guarantees which they offer.

I mention this last point because there
are still members of the public who be-
lieve that a valve guarantee means
nothing in practice: that the manufac-
turer will automatically dismiss all
claims as due to overload or abuse by
the user and that there is no means of
proving it otherwise.

"is there any high voltage?" {Radie-
Electronics}

Uhis may appear 50 in theorv, but in
practice I can only say that 1 have
never known a valve manufacturer to
reject any rcasonable claim. In fact. it
seems more likely a proportion of the
claims which are honored by them are,
strictly speaking, not their responsibility
and that the customer is often given the
benefit of the doubt.

A "FAIR cO"

While T do not anticipate that picture
tubes will be treated as lenicntly  as
valves (after all. they do represent a lot
more money) I do [eel that vsers will
be treated fairly., After all, if a tube
does fail, the enginecrs concerned are
just as anxious as anvone else to deter-
mine the real cause of fatlure. Onlv in
this way can the high standards achieved
overseas be maintained and, eventually,
improved.

All the local valve manufacurers have
reached an agreement on the general
conditions of such guarantees though,
naturally, it is left to the individual
manufacturer to work out the mechanics
of administration.

In brief, the following are the guaran-
tee conditions: Fach picture tube 1is
guaranteed for six months from the date
of being put into service. If it fails
during that period and the makers are
convinced that the failurc is due to a
defect in the tube and not to physical or
clectrical abuse, then the tube will bhe
replaced.

The rveplacement tube will be a new
fuhe apd will carry the same s manths’
guarantee. In this respect the situation
favors the owner since, whatever life
he has obtained from the faulty tube
has becn at little cost and no loss of
guarantce privileges.

On the other hand, the makers re-
quire that the allegedly faulty tube be
forwarded to them for inspection, cor-
rectly packed. and at the owner’s ex-
pense. This may sound like something
of a hardship for the owner, but, ip
reality, it should not be.

DEALER'S JOB

The tube manufacturers hope — 1n
fact expect—that the dealer who sold the
set will undertake this job as part of his
normal service to his customer. This is
a perfectly logical arrangement because,
after all, he will probably be the person
who breaks the sad news that the tube is
faulty. TIn addition, he is better equipped
than anyone, apart from the manufac-
turer, to advise the customer whether the
fault is likely to be covered by guaran-
tee.

He is also the logical person to organise
transport back to the makers, since he
should have an adequate supply of car-
tons and packing materials salvaged from
previous deliveries.

Finally, the makers will almost cer-
tainly rcquire a written explanation of
the circumstances in which the tube fail-
ed, Tt will fall to the dealer to provide

Page Thl’r}y.,‘we



°@@@"§" offers you the

most amazingly varied range of
CRYSTAL MICROPHONE INSERTS

There are over 100 different types to chcose from

These inserls are available in varving sizes. ranging from as small as
137 square to 1127 round, with various thicknesses {from /7,7 to 87,
Suitable for every purpose, such as hearing aids. public address, tape
recording, amaleur iransmitiers. cle., they have responses {rom
2,250 e.p.s. to 3.500 e.p.s. at -5 db to -30 db. Inzert carr he supplied
with or without 10 meg. vesistor as required

MIC19/4 and MIC32, £2/15/6; all others, £1/19/6.

MiC 18
FREE write now for illus. AMPLION (A'S|A) pTY. LTD.
trated, technical literature on 88 Parramatta Rd., Camperdown, Sydney, N.5.W. Phone LA 6124

Victorian Distributors:

any of the types shown. DISTRIBUTORS CORPORATION PTY. LTD. 403 Bourke Street, Melbourne

oIy away for &Jmher ol

Then you’ll need to take a family radio set with you.
But chances are, where you’re going, only 6, 12, 32, or
110 volt D/C is available. No need to worry. Your
standard 230 volt radio will work perfectly with the
addition of a Glenradio Inverter. Strong, econom-
ical, portable Glenradio Inverters are ever-
reliable.

GLENRADIO |
INVERTERS

ELECTRONIC INDUSTRIES IMPORTS LTD.

139-143 Bouverie Street, CARLTON, Vic. — FJ 4161

7I3SFYDN EY ADELAIDE BRISBANE PERTH

arramatta Rd., 9@ Grote St., 52 Bowen St., 68 Rail: Pde.,

Leichhardt, N.S.W. Adelaide, S.A. Brisbane, QId. Westal"ewr:lr. We.A.
‘Phone: LM 3311 Phone: LA 4468-9 Phone: B 7161 Phone: BA 9686

-
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the ,necessary technical data to back up
the claim.

In practice, this wil] generally mean
that the dealer will handle the whole of
the claim application: packing and ship-
ping the tube, filling in the claim form,
and even “chasing” the makers if a de-
cision is not forthcoming in a reason-
able time. Meantime, the customer will
probably want a new tubc fitted any-
way, rcasoning that he will have to have
it, whether the makers replace the faulty
one or not. -

DEALER'S CHARGE

What the dealer charges his customer
for this scrvice is a decision best left to
the individual. He will, of course, be
entitled to his normal service fce (un-
less the entire set is still under guaran-
tee), and il would scem rcasonable to
pass any freight charges on to the cus-
tomer. Otherwise it would scem good
policy in most cases not to add any fur-
ther costs.

All of which adds up. ‘as far as the
customer is concerned, (o a pretty well
equipped organisation to ensure that he
gets the life from his picture tube which
he has a right to expect. Similar
schemes have been in operation overscas
for many years. and have been very suc-

cessful.  Let us hope they work as well
here,
On the purcly technical side, there

are also some bright spots for the cus-
tomer. Even when a tube has given
sceveral years of useful lifc and appears
to be on the way out. there are a num-
ber of very uscful tricks which the ser-
viceman can use to prolong their life.

(An interesting sidelight here is that
most of these tricks can be, and have
been, used on conventional valves in days
gone by. The rcayon they are no
longer employed is that they are no
longer economical, a new valve being
cheaper than a repair. If cver picture
tubes drop to fifty bob a time (!) the
same will apply to them.)

EMISSION LOSS

‘It is almost inevitable that thc most
frequent cause of failure is simple loss
of cmission, as in a conventional valve.
Strangely cenough ,the ‘“cure” is also
relatively simple, and. apparently, almost
100 pc successful.  Overseas practice is
fo raise the filament voltage by anything
from 25 to 50 pc until normal emission
is restored. It is claimed that this pro-
cedure will prolong the life by two years
or more.

There are at least two ways in which
this increase can be brought about. One
(the most usual) is to provide a simple
step-up transformer which is inserted be-
tween the normal filament line and the
picture tube filaments. Ideally it should
have two tappings, one at 25 pe and one
at 50 pc. so that. after the 25 pc in-
crease Is no longer effective. the 50 pe
increase may he cmployed.

The other method is to take advantage
of the filament circuitry employed in
certain receivers. These supply the fila-
ment of the picture tube from a higher
than necessary voltage. using a dropping
resistor to reduce the voltage 1o its cor-
rect value at the filamicnt pins.

The main purpose of this idea appears
to be to protect the filament at the
moment of switching on. This is when
most filament failures occur, due to the
heavy surge of current through the cold
filament. (A cold filament may have
from  one-fifth to one-seventh the value
of its normal running, or hot, resistance.).
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By supplying the filament from a
supply having poor regulation (as
brought about by the resistor) the cur-
rent cannot rise to excessive values, even
under short-circuit conditions. Thus the
filament is protected. However, there
is also the sccondary advantage that a
weak tube can probably be given a ncw
lease of life by simply reducing the drop-
ping resistor to bring about the required
percentage of filament voltage inercase.
- And. if you arc wondering just what
the filament has to say about all this de-
liherate overloading, it would appear
that it is quite capable of withstanding it.
Admittedly, such a procedure would be
highly undesirable in a new tube, but
the main cfiect would be on the cathode.

LITTLE TO LOSE

However, when the cathode is other-
wise worn out, there appears to be every-
thing to be gained, and little to lose, by
running it al the higher temperature.
Even if the tube failed after another six
months, the cost of the transformer
would probably be justified. - In most

scheme, but it is significant that it does
not appea. to be as popu, overseas
as the previous arrangement. It is an
idea  originally recommended for
thoriated-tingsten  filaments, whereas
picture tube cathodes are the more
popular oxide-coated type.  Rec-activa-
tion of these is likely to be less suceess-
ful.

HEATER-CATHODE SHORT

Another fault which is casily cured is
a hcater-cathode breskdown, As far as
I car make out, these do not occur any
morc frequently in picture tubes than in
conventional valves—they arc just more
serious when they do occur.  In fact,
there appear 1o be several reasons why
this insufation should be better in picture
tubes than in valves,
" Nevertheless. such shorts do occur, and
when they do they completely wreck the
performance.  In most cases the input
signa’ would be short circuited and prob-
ably replaced by a 50 cps signal from
the fiiament, while the normal grid bias
would be reduced or removed. resulting

cases considerably more life than this  in excessive screen hrightness.
should be obtained, Again the approach is to use a special
A slightly different version of the  transformer, this time tc¢ isolate the tube
above stunt  ap-
advo- DO NOT LOSE D AFTER RE R
pears [0 be avo | ruge rve B0 MO sk T o T gecTTON, i
< R r guarantee,
overscas writers. &M - -
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tairly solid over- 3 ABI5S827
-
o eor? 1 rio . | RT.H SERVICEMAN
. : = MAKE OF RECEIVER
ranging from half 5 T X T3 BOOMARANG RD.
an hour to two H . e
nours winow | 3 VISTAMASTER — BULLAMAK A
any HT V(ﬂtagcs c TYPE (to be completed by dealer)
M 2 1 3
%}C]cl n git di?phig' T‘S M57 USER'S NAME AND ADDRESS
n S N [}
stored, to-normal - f % serial ne. MR weostuTH
opera >
the sect, the cath- < Alool 42 GULLY RD.
ode having been, UEL. AMAKA N W
s u p posedly, re- i HiRH
aCti\'ﬂéCd by this FOLD ALONG THIS LINE PART A i
procedure. ‘
‘ I ca nni);.msirc)cak Dealer's Name and Address NO 24986
rom  cxperience ) .
on the cflective- _R.TH.SERV|[CEMAN __ .
ness of this
—.13 BOOMARANG ROD.
BULLAMAKANKANSW
TUBE TYPE SERIAL No. DATE OF SUPPLY
* (to be campleted by daaler)
MW43-69 ABI5827 I-1-57
USER'S NAME AND ADDRESS
. s {
A typical guaran. —Mr. W. SMITH
tee card as issued
oo ey Iaued 42 GULLYRD. . .. . .
ralia Pty. Ltd. The UL W,
user retains part
"C"  and  forwards POLD ALONG THIS LINE Bo NOT TEAR
parts "A" & "B" to
the makers, It is so Fold Part B inwards, fold this flap over and tuck
designed as to fold tongue into slot.
into an envelope, DO NOT SEAL
a|ready addressed. Please make sure that your name and address-has beencompleted o the
Part "B" is sfamped reverse side of Part B which will be returned to you after rc»gucntlum
and returned to the \ TONGUE /
user as a receipt.
(Your ~serviceman TEAR ALONG THIS LINE AND RETAIN PART C
used the first myth-
ical +nam@:sd +ha;‘ part C NO 244986
:;::Lielo hn;me ”-B—l:||- WARNIMNG 11 ynis dn not renerve Papt B hearing date of registrstion sdibin seven days of
lema.kanylta” p lly Wuum.kw,u. Py, Lid.. infarm W Trchrica) Service Daet al thr addres
rea wdiat
is only a myth!) .
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MORGAMNITE TYPE 4"
WINIMTURE CONTROLS

Vi s Mimiatin s cenbioly e big o oennogh Vo gqisg yay
> abuibnes, and ameocth operglion with LONG LIFE,
Mataanite make  the «mallest polenbiemeter in Auvstralia  (Typs BS)
but recommend Typa A for domesfic Racdia and TV equipmant.
Qver halt ot all Redio gnd TV sets made in the United Kingdom

use MORGAMNITE TYPE A now the choice of discriminoting con-
structors in Australia and MNew Zealand.

Available in ponswitch, switch and  dual concentric and as  presst
controls with or without tappings.

CHECK THESE FEATURES:—

DOUBLE CLENCH TERMINALS SLIDING CONTACT ot special
connect directly to track, and metal maintains low noise contact

: o aliminate naisy joints. throughout life of potentiometer,

s RESISTOR TRACK. Hard wearing D.P.S.T. SWITCH. Rated 2 amps

Mdpfl” : carbon, low noise, conservatively 240 volts, 12 amps 12 volts. Ap-
40"'&4"4 b rated for trouble free long life proved by Electriclty Authorities.
) 4 o —changes less than 37 = after Has outlasted Radie constructors'

800,000 operations equalling 20 life tests.
vears' normal service.

Miiganite GE¥Es you gn. ) . " .
strument qguality at com. -

petitive  prices  backed Th M c bl G A l Pi Ll
by Morganite experience x,e organ r“cl e o'-l “s n | YI s
of 100 years in manu- .

facture of carbon and Head Office: 65-67 BOURKE ROAD, ALEXANDRIA, NSW., MUI37TY
graphite products. 272 CITY ROAD, SOUTH MELBOURNE, VICTORIA, MX5106.

for Comumunications—Radio—Television

THE BEST ELECTROLYTIC YOU CAN BUY.

Check these advantages and speelfy U.C,C,
Electrolyties for your equipment—

v Al aluminium, non-corrosive, internal construction
i Full hermetic sealing y# Pure high gain etched foil
and paper winding g# Separate negative tag eliminates
open circuits p# Small size with adequate ripple ratings

5 1 PV .C. sleeving on all insulated types.

For further information contact

UNITED CAPACITOR (0. PTY. LTD.—433 PUNCHBOWL RD., ENFIELD—UW 3511
MELBOURNE: U.C.C. Ptv. Limitad, 486 Bourke PERTH: O. F. Gamble, 384 Murray Street.

Street. TAS.: G. A, W. Wood, 46 Brisbane Street,
. . . Lauiiceston.
ADELAIDE: Stephen & Co., 83 Grenfell Street. N.Z.: H. W. Clarke (N.Z)) Ltd., 42 Cable Street,
BRISBANE: Tecnico Lid., 103 Albert Street. Wellington.
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filament from the filament line and allow
it to “go along” with the cathode. Such
transformers arce simply one-to-onc types
which will probably become available
when the demand is sufficient.  In the
meantime it would not be hard to wind
one on an old core, should an emergency
arise.

Other troubles are internal shorts —
other than cathode filament shorts —
internal open element leads, and external
open element leads.

MORE SHORTS

Internal shorts are usually cansed by
particles of cathode malterial or flakes
of metal between support rods. The
technique appears o be to burn these
out by applying a high voltage belween
the affected elements, alten making usc
of the voltage at the plate of the line
output valve. This can have a peak
value of several thousand and should
shift all but the most stubborn shorts,

External open circuits are nothing new.
Most of us have encountered dry joints
in valve base pins and apparently picture
tubes are no exception.  The trecatment
is also the same; a hot iron, plus plenty
ot flux and solder. It is usual to turn
the tube on its face to encourage the
flux and soldcr to yun well into the pin,

Internal open circuits arc not so casy.
In fact, T was rather surprised to learn
that one could even consider repairing
them. However, it secms that where an
expensive picture tube is concerned, any-
thing is worth trying—even in the US.
where tubes are more plentiful.

Unfortunately, 1 have only the barcst
details at the moment as to how this is
done. The data | have sccured came
from one of those “popwlar” accounts
in an overseas magazine and which are
noted for their delightful vagueness.

However, it appears that the device is
in the form of an RF induction heater
which is used to heat the metal structure
within the valve, presumably up to red
heat.  There also seems to be a high
voltage RF gencrator which, in a manner
not fully explained, applics this voltage
between the two broken ends of the
lead. :

"BASH" TECHNIQUE

. At the same time the operator is sup-
posed to tap the neck of the tube as
vigorously as possible, in the hope that
the two ends will be brought together
momentarily and be welded permanently,

In some respects 1t reminds me of the
old trick of repairing a light globe by
gently tapping the two broken ends to-
gether while the voltage was applied.
Once they did touch they usually welded
themselves together. As often as not, of
course, the tapping simply snaps off the
loose ends!

Summarising, it would appcar that the
owner should get more than an cven
break when. it comes to getting value
{rom his picture tube, The position also
looks bright for the serviceman, since
nothing is likely to pleasc a customer
more than having a supposedly defunct
picture tube salvaged by a bright service-
man. Be ready to pull one of these tricks
out of your bag when the time comes,
and your reputation will spread like wild-
fire.

Reverting to more mundane matters, |
dropped in on a colleague a few days
ago, purely in the way of being sociable,
and came away with a little story which
I think bears rcpeating.
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After we had exchanged the usual
pleasantries, my friend suggested we re-
tire to his workshop. “You’re just in
time to sce me locale a fault,” he re-
marked, adding—"1 hope”, in a manner
which suggested thar he may have had
some doubts.

He indicated a chassis on the bench.
“Set I'm building for a friend up the
country.” he cxplained. “He svanted
somcthing a bit better than average, so 1
offered to knock one together, 1'm hop-
ing it will be a good job when I clear
this bug out of it.”

“And what is the ‘tug™?” I enquired.

“Something has gone noisy and inter-
mittent.” he replicd. “I've only had it
eoing about half an hour and 1 was
just about to linc it up when it started

WIRE CEMENTED
TO FORMER
WITH IMPREG.
VARNISH

MOVEMENT
OF CAP.
FLACES
STRAIN ON
WIRE
WIRE
BROKEN

Why the IF failed. Insufficient lead

to allow for play in the base pin

caused the lead to break when pre-

ssure was applied. Easily fixed but
hard to find.

to pluy up. t think U've tracked it down,
but I'd like you to see what you think.
Here”—he handed me a screwdriver—
“—give 1t a bash and see what you
find.”

I took the screwdriver and, using the
“blunt” end tapped the chassis moder-
ately hard. The spcaker emitted a jang-
ling kind of raspberry and the general
noise level rose. | bashed it again—with
much the siume result, c¢xcept that the
sensitivity scemed to drop again.

Adopting a gentler touch [ com-
menced fapping again. Nothing happen-
ed until 1 approached the general area
of the IF channel where things appeared
to be particularly touchy, 1 tapped
the IF amplifier, the first IF trans-
former, and the second IF transformer.
There wasn’t much to choose between
them and | went over them again. This
time 1 felt rcasonably sure that the scc-
ond IF was the most sensitive.

After onc more try 1 offered my opin-
ion: ”I'd say the second IF has ‘had it’.”
+

AGREEMENT

“That’'s what 1 reckoned,” said my
friend. “Since we both agree, what about
pulling it out and finding out why?”

He picked up the iron as he spoke
and attacked the chassis. A few minutes
later we lifted the can off the ftrans-
former and commenced our search.

It dido’t take us long. My friend
happened to apply pressure to one of the
base pins. As he did so we both noticed
the same thing; a tiny break in the wind-
ing wire a fraction of an inch from
where it joined the pin.

But, more interesting, was the reason
why it had broken. You have probably
seen the type of base pin I am about to
describe. It is actually a part of the
resonating “capacitor. the latter having

two lugs for each connection, one pro-
truding from each side.

One hig passes through the coil base,
is given a half twist, and becomes the
base pin. The opposite lug, being the
same connection, serves to terminate the
winding wire. Due to the method of
sccuring (he assembly, ie, (he half twist
of the lug. it is inevitabié that there
will be some play in the base pins.

PRECAUTIONS

This, in itself, is not nccessarily bad
and is probably justified on the score of
simplicity and economy. But if such
movement is to be regarded as permis-
sible. then precautions must certainly
be taken to see that there is enough free
wirc to allow for such movement with
out imposing g strain on the wire.

In this case there wasn’t. Certainly
the assembly operator had intended that
there should be but had made the mis-
take of allowing the wire to rest against
the coil former, at a point quite close to
the pin, while the coil was dipped in
the impregnating varnish. As a resull
the "wire was securely cemented to the
former with only about half an inch
between this point and the pin.

Naturally, in the process of soldering
external feads to the pin, it had been
moved about quite freely, ¢ventually cx-
erting cnough strain on the wire to break
it However, on returning to a more
average position the two ends of the
wire made contact again, allowing the
winding to function after a fashjon but
very erratically and very noisily.

Of course, once located. it didn’t take
us long to fix the trouble. and we were
carcful to peel the wire free from the
former to avoid any chance of a recur-
rence. But that didn’t alter the fact that
it had taken valuable time to locate the
trouble, dismantle and rcassemble the
coil, and so on. My friend madc some
pretty caustic comments about the coil
manufacturer and his final inspcction
system.

i SCORED!

For myself 1 didn't mind quite s
much. | had scored a story out of the
cident.

Scriously, though, it is faults of this
kind which crcate a lot of bad will, if
only because they should never happen.
While most of us will shrug our shoul-
ders phifosophically at some fault which
was obviously unpredictable, it is quhe
another thing to be faced with one which
is clearly due to somcone’s carclessness.

When that happens the manufacturer’s
name is rcally mud!

UNIQUE POWER
PLANT

AN cmergency power plant which en-

sures an uninterrupted supply of
power has rccently been developed in
England.  Intended  for  broadcasting
statjions, hospitals, airports etc. it is in-
tecnded to eliminate the brief break in
supply — about 8-10 seconds — normally
required to get the standby diesel up to
speed.

Under normal conditions power is
supplied through a motor generator set
with similar input and output character-
istics. On the same shaft is a large fly-
wheel which stores enough kinetic
energy, not only to start the standby
diesel, but also to carry the load until
the latter can take over. A typical
system has an output of 55KVA.
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In these columns, we often have the opportun ity of answering readers' questions in greater

detail than is possible through the query service.

If, at times, the questions seem a little

naive, it must be remembered that they are posed by readers who are often just breaking
this fascinating but complex hobby.

into

HE first two' questions are from a
junior reader who is evidently
struggling with the construction of a
one-valve regenerativé set, and is puzzled
as to the meaning of some of the terms
used. )
* * : 4

What is a “standard loopstick”?

The term “standard loopstick”, Tom,
refers to a ferroxcube (or similar) rod
aerial. It consists of an iron core about
eight inches long and similar in composi-
tion to the iron cores used in IF trans-
formers and coils, >

Over this core is wound a high “Q"
coil, tuned by one section of the gang.
which couples the signal collected by the
rod, into the first grid circuit. In areas
where signals are reasonably strong, it
eliminated the need for an aerial coil
with separate aerial and earth,

The idea has only become practical in
recent years with the development of
suitable core ‘materials.

The earliest cores were suitable for
use at intermediate frequencies, in IF
transformers, but were quite useless at
higher frequencies. Nowadays cores have
been developed to the point where they
may be used effectively at frequencies of
30 to 40 Mc., as in television IF chan-
nels.

ESSENTIAL FEATURE

The essential feature of any iron core
is its permeability to high frequency
magnetic fields. 1In case this is a new
word to you, Tom, permeability may
broadly be explained as the magnetic
equivalent of conductivity.

The higher permeability of a loopstick
distorts the pattern of magnetic lines of
force arriving from the transmitting aerial
so that many of them pass along the
core. In so doing, they pass through
the coil wound over it and induce a
voltage across the coil which becomes
available as a signal to the first grid.

Thus, instead of using a large aerial
to intercept lines of force, as in ordinary
practice, the lines of force are concen-
trated toward a small coil.

By reason af this effect the “loopstick™
as it is commonly known, is very ef-
ficient, more so in fact than all but the
largest loop aerials,

* *

What is a reaction winding?

A reaction winding; Tom, is some-
thing one normally encounters in small
one or two-valve sets. These sets de-
pend for their gain and selectivity
on the use of regeneration or positive
feedback, both terms meaning the same
thing,

Positive feedback, in this role, involves

feeding some of the RF energy from
the plate circuit of a detector back into
the grid circuit and the feedback wind-
ing proyides the means by which it is
accomplished.

A reaction winding may be part of
the grid winding which is tapped at an
appropriate point.

In your case, Tom, it is an auxiliary
winding located near the grid winding. It
is wound on the loopstick around a suit-
able former, such as a complete turn
of paper, so as to enable it to be ad-
justed along the core in relation to the
grid winding.

* *
What is a cold-cathode valve and
how does it function?

A cold-cathode valve, Tom, is one
containing a cathode which emits elec-
trons without the initial application of
heat, and which consequently does not
require a heater supply. A number of
rectifiers, voltage regulators and thyra-
trons use this principle.

The cold-cathode rectifier, for example,
contains an inert gas under slight pres
sure and discharge through the gas from
the cathode commences when the anode-
cathode potential reaches a certain value.
As no primary electrons are available
from the cathode, the process of condue-
tion is dependent on the ionisation of
the gas.

For special applications, a third elec-
trode may be placed near the cathode
and any discharge occurring between
these electrodes starts the main discharge
between the cathode and anode.

In actual wuse, the anode-cathode
potential is adjusted to a value just below
that required for ionisation and a high
resistance is connected in series with the
grid or starter electrode to keep this
electrode current low. The application

of a few volts to the starter then triggers
the main discharge.
I have frequently seen the terms
“conductance”, “conduction” and
“conductivity” used in radio books.
Do they refer to the same thing?
Well, Tom, fundamentally these terms
do refer to the same thing, that is, the
flow of electric current or electrons.
However. there is a distinction in their
usage.

Conductance, for example, is the prop-
erty of any material which allows it to

pass an electric current and is the char-

acteristic of materials known as conduc-
tors.

Conductivity, on the other hand, is
the property of a conductor of being
able to conduct an electric current with
a particular degree of ease. In other
words conductivity is a measure of the
conductance of a given metal under given
conditions.

Conduction is the term used to describe
a process whereby current is led along
a definite path other than in a wire
circuit, such as in a valve or a liquid.

What do the letter kWh stand
for?

The letters kWh, Tom, are an abbre-
viation for killowatt-hour, which is a
unit used to express the rate of power
consumption. Both the magnitude of the
power-flow and its duration are taken
into account. As an example, the use
of 5 kW of power (5000 Watts) for five
hours would represent a power consump-
tion of 25 kWh.

* * *

Why are pickup arms offset?

When a disc is being cut, Tom. the
cutting head travels along a radius, be-
ing supported on a lead-screw above the
surface of the disc,

An ordinary pickup is merely pivoted

Diagram illustrating the action of a loopstick aerial.
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at ity base so that the head describes an
arc across the record. At all but a
couple of points in its travel, the head is
not exactly in tine with the groove being
played.  More precisely, the head does
not make a langent with the groove at
the poinl where the stylus rests.

By offsetting the head. or bending the
arm 10 accomplish the same result, the
egree of “tracking evror™ can be re-
duced substantially.

* *

Why docs the screen voltage of
valves vary when a station is funed
in?

The reason {or this variation, ’
simply a matler of current drain. - The
dropping  and  shunt  resistors in the
sereen eireuit are caleulated to give the
correct screen voltage at minimum bias
in the absence of a signal,

When a signal is tuncd inoan AVC
voltage is developed and the plate and
screen circuits of the valves under con-
trol are reduced.  This produces less
voltage drop across the dropping resistol

Fom, 1s

and consequently increases the screen
vollage.

If the screen supply has a single series-
dropping resistor  (his effect is more

marked. However, this variation should
not upsct the performance nor cndanger
the valve, il the design is cotrect.

Decreasing or shorting out the bias
would  cause the exact  opposite 1o
happen.  The screen current would in-

crease and (he voltage would drop.
* *
How doces a vibrator work?

Firstly, Tom, we will commence with
an explanation of why a vibrator is
necessary.

Let us assume that you wish to operate
a receiver or amplifier which requires
some 200 or 300 volts for thc HT supply
and the usual six volts for the -alve
heaters.

The usual method of obtaining thesc
voltages is from a power transformer
whose primary is connected to the AC
mains and whose secondary supplies the
required voltages.

Now suppose that an AC mains supply
is cither not available or inaccessible and
all that you have as a source of voltage
15 an accumulator,

VARYING FIELD

You may already know that it is not
possible to feed DC into a transformer
primary and expect anything but a
volume of smoke from it. If ycu do not,
Tom, we hasten to assure you that that
is exactly what will happen.

When AC is applied to a transformer
primary winding the magnetic ficld
around it continually builds up and col-
lapses. Bcecause of the inductance of the
winding a counter EMF is generated
which opposes the original voltuge and
ensures that cxcessive current docs not
flow in the primary circuit.

At the same time, the varying mag-
netic field induces voltage and current
in the secondary windings, proportional
to the number of turns.

But with DC applied the magnetic
field would build up and remain station
ary.  Excessive current would flow
through the winding, since there would
not be an opposing current, and after a
short while the transformer would begin
to smoke and ooze impregnating wax.

This state of affairs could be avoided

leads
would

battery
ficld

the
Ihe

reversing
primary.

by rapidly
across  the

build and collapse in the samc manner |

as with AC applicd.

However, you will agree with us that
one would get very sick of doing that
for any length of time and cast about
for some automatic mcans ol over-
coming this problem. :

This is where the vibrator comes in.
Fundamentally it operates in the same
manner as an electric bell, in that a
metal veed vibrates back and forth, gen-
crallv at a rvate of 100 times a sccond,

The provision of contacts on cither
stde ol the reed and on the reed itsell
cnable the unit to make-and-hreak the
Tow of DC to the primary of a trans-
[ormer.

The primary i usually centre-tapped
and the contacts are so arranged that the
vibrator sends an impulse first in one
direction and then in the other.  This
tesults in a behavior identical to that
when AC is applicd.

HIGH STEP.UP .

The transformer is wound with a very
high step-up ratio, so that the six volts
applied (o the primary aic converted (o
the HT voltage required. The voltage
available at the sccondary is. of course.
AC. and in order to allow it 1o be lau
to the HT circuits of a receiver has (o
be rectified in the usual manner.

To save weight and space in small
recetver units, vibrator cartridges  that
will also rectifly are available,

This action of rectification is accom-
plished in the following manner. Two
cxtra scts of contacts are provided on
the vibrating rced and-a centre-tapped
secondary is uscd.

By suitably connecting these contacts it
is possible to pick off the voltages from
the respective halves of the sccondary
during l_h_at part of the cycle when they
are positive.

This type of vibrator is called a “syn-
chronous” type. while the former is
called a “non-synchronous™ tvpe,

* * *
What is a reflex cireuit?

A reflex cireuit, Tom, s an arrange
ment in which onc valve performs (he
function of two. by being an RF apd
AF amplifice.  This is accomplishad by
reflecting RF signals that have been
amplified and rectified, back into the
grid circuit of the combined-duty valve
for amplification at audio frequencics.

These circuits were very popular once,
when valves were expensive and *con-
sumed large filamen( currents, and much
ingenuity was devoted to their develop-
nient. .

The overall amount of gain was gen-
crally limited by stability problems, but
somce  success  was  obtained  with  the
simpler circuits,

* *
What is a stroboscope?

A stroboscope, Tom, is a speed-check-
ing device used on gramophone turn-
tables. It may consist of a serics of
black and white markings on the peri-
phery of a rotating member, or a small
disc having black and white radial
divisions, or a series of holes in the
periphery of a moving part, and illumin-
ated by an AC source.

In ecach ‘case, when the black and
white markings appear stationaty, cor-
rect speed setting is. indicated.

Fgedio,
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METAL
UTILITY
CABINETS

NEW PRICES—NEW SIZES

This line of cabinet is for
housing electronic equip-
ment of all types. It has
removable front, or back,
or both.

Catalogue

Basic colour is
grey.

Price Plus

No, D. W, H. Sales Tax
MC6 6in  6in 6in 10 3
MCs Sin  6in  9in 11 4
MC7 7in  8in  10in 15 9
MC67 6in 7in  12in 17 9
MC81 8in 10in 10in £1 1 ¢
M(CS82 tin 13in 8in £1 § ¢
MC83 64in 13in 10in £1 7 0
MC811 &in 1tin 12in £1 5§ 0
MC79 7iz= 9in 15in £1 7 0

SLOPING TRONT CABINETS
SF7 7iin 6in  6iin 14 6
SE79  7kin 9in 6kin 17 9
SF71 7iin llin 63in £1 0 0
SF8 8tin 13in  8in £1 4 ¢
SF10  10lin  18in 10in £1 18 3
Scope cabinet, chassis,

etc .. £510 0

SPEAKER BOXES

5in hole 7in  7in  ‘4in 16 3
6in hole 8in  8in 4in 19 3
8in hole 10in 10in 6in £1 1 3

ANY CABINET, TO
ANY SIZE

Plus 12

REDFERN

1

Sales Tax.Plus

freight, if any.

R. H. OXFORD & SON,

PTY. LTD.
97 MARRIOTT s,

MX3764

Please send cash witk order.
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inverter unit com-
pletely enclosed in our standard
vibrator case. A black bakelite
panel is attached to the cover
which carries the power socket and
switeh.

A view of the

Rt N Y e et e s

e

The switch on the right has three

positions, which may be hand-lettered

in whie enamel. The appliance to

be used with the inverter plugs into

a 3-pin socket in the nermal manner as
with an AC power point.

been exhausted, we decided to feature
an up-to-date version of the old in-
verter unit. : J

The specifications for the new unit
remain essentially the same as the

original. It consists of a dual-inter-
rupter vibrator, operating with a
vibrator transformer and providing

240 AC at 100 c/s to an outlet point.
The type of vibrator used will
depend on the voltage of the accumu-
lator. The transformer is suitable for
use with either voltage, the only alter-
ation being to the method of connect-
ing the primary windings. y

TOTAL LOADING

In a unit such as this, most o. the
design work centres around wattage
rating.  Since the power transformer
has quite a reserve of wattage rating,
the vibrator unit is the limiting factor.

The main limitation is the current
carrying capacity of the interrupter
contacts.

A maximum load of about 40 watts
for the inverter unit would be in keep-
ing with the capabilities of the 6-volt
vibrator. The 12-volt vibrator has
greater leeway because of the reduced
contact current for the same wattage
load, and the total loading may be in-
creased to 60 watts.

The operation of other AC equip-
ment with wattage ratings within the
limits stated, will depend on their
behavior with a 100-cycle near-square
wave excitation.

Shavers and such like appliances
will operate from this inverter unit
only if they are motor driven. Vibrat-

¢l AGSUPPLY FROM A BATTERY

Doubtless, numerous readers have on occasio ns wished to operate a conventional mantel

radio, shaver or similar appliance, from the car battery.

Well, here is a simple, easy to

build unit, which makes this possible. The current drain is fairly heavy—about 7 or 8 amps
on full load—but that should not be too hard on the battery if the unit is used discreetly.

THE problem of current drain is

applicable to all battery operated
equipment whether it is a portable or
a car radio, and the heavier the drain,
the more restricted must be the periods
of operation. Since this unit is in-
tended as a standby in emergencies,
or for occasional short periods of use,
heavy current drain should not be any
bother.

USEFUL APPLICATIONS

The useful applications of this unit
are numerous. Hundreds of motorists,
who do not possess a portable or a car
radio, may have been forced to miss a
favorite program or race broadcast,
while on the beach or out in the never-
never. To make matters worse there
was a perfectly good mantel set sitting
idly at home.

Then perhaps there are servicemen
readers who have been forced to
_twiddle their thumbs, while their

suburb was undergoing a power
“blackout”.
These and other cases create a

demand for a cheap alternative source
of power. The inverter unit offers an
answer to these problems, for it is a
portable AC outlet point, independent
of the mains and requiring a 6 or 12
volt accumulator for its operation.
Such a unit was described some
years ago, and there has been a steady
demand since for circuit reprints, As
back copies of this issue have long

by
Wes Yashin

ing reed types desjgned for 50-cycle
operation may not work with a 100-
cycle source.

A word of warning at this stage
will not be out of place. This unit
is not suitable for operating such high
consumption devices as toasters, irons
or radiators. The 6-volt unit will cope
with a standard 40-watt soldering iron,
while a 60-watt iron may be used with
the 12-volt version.

Glancing at the circuit you will
notice that it is the essence of sim-

plicity. The transformer has two
primaries which are connected in
parallel for 6-volt operation and in
series for 12-volt operation.
ADVANTAGE OF SEPARATE
WINDINGS

Using two separate primary windings
for the 6-volt connection, has the
advantage of better load distribution
on the interrupter contacts, than if
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the contacts were paralleled and a
single winding used. This is not quite
as important for the 12-volt connec-
tion, because of the lower current
flow for the same wattage.

The secondary winding of the trans-
former is designed to provide 240 volts
under maximum load conditions. The
output voltage could rise to about 300
volts under “ne load” conditions, but
this is provided for in the design.

An important point is the selection
of the optimum value of buffer capa-
citor, A poor selection will upset the
regulation and prejudice the life of the
vibrator contacts.

For low input voltages and medium
power operation it is possible to eco-
nomise in the size and cost of the capa-
citor, by placing it across the secondary
and relying on the reflected capacitance
on the primary winding.

_The optimum value of buffer capa-
citor is selected experimentally by ad-
justment for minimum no-load primary
current. With the particular type of
transformer used, the value required was
.05 mfd. -

WEAR OF CONTACTS

However, this value does not take into
consideration the wear and erosion of
the contacts during their operating life,
the consequent increase in spacing be-
tween them, and the resultant increase

in the “off” contact time intervals.

To allow for these effects a somewhat
larger value of buffer capacitor is re-
quired for an old vibrator than for a
new one. It is, therefore, wise to select
an initial capacity above the optimum
value,

The final value selected for the par-
ticular combination used was .1 mid,,
and consisted of two .2 mfd. 600-volt
capacitors connected in series. This
series connection gave an effective work-
ing voltage of 1200 volts, to remove: any
possibility of breakdown. Moreover,
earthing the junction of the two capa-
citors provided RF bypassing on the
outgoing leads.

The same value of buffer capacitors
was retained for the 12-volt version, since
it proved equally effective.

The regulation of the unit is fairly
good, considering the DC resistance of
the primary circuit from the battery
leads to the interrupter contacts. Then
there is the DC resistance of the trans-
former windings and the leakage re-
actance between them.

SERIES RESISTANCE

If the load on the unit is a little on
the light side it is necessary to intro-
duce a resistance so that the output
voltage will remain at about 240 volts.

In the 6-volt unit, a three-position
switch allows a resistance to be intro-
duced in series with the active lead
from the battery for “light” lozd, the
remaining two positions being “off” and
“heavy” load. :

The 12-volt version will require’ a
four-position switch to allow for a wider
range of loading. Three positions will
be required for light, medium and heavy
loads, the remaining one being an off
position. Alternatively, the three-position
switch may be retained by using the off
position "as° one of the load positions,

CIRCUIT OF AC INVERTER UNIT

23T i"DIA.,
16'SWa ENAH-,':

CHASSIS|
_ (INPUT FROM !
ACCUMULATOR), b= — =

—— i —— -

R GUTER CASE

'v-661i
; 1

ARRANGEMENT 'FOR
“12:VOLT INPUT

- Bafor 10-20 watt loads |
.15afor 30-55 watt loads
Omit for 60 watt load

The circuit is quite simple and very few components are required.
of resistance shown are discussed in the text.

QUTPUT
SOCKET

SIMPL
INVERTER

|
\ PRIMARY WINDING
CENTRE-TAPS NOT
USED IN THIS CASE

The odd values
Colcr coding is for a Fergusen

transformer, which should be available on order through radic trade houses.

PARTS LIST

| Standard with top
and bottom lids and internal mount-

vibrator case,
ing plate.

| Piece of Zin bakelite to fit top cover.

| Yibrator (VT 146 or
similar)

| Dual-interrupter vibrator unit (Y6606,
for & volts, Y6612 for 12 valts).

1 3-pin power socket.

I 1x3 10-amp rotary switch.

1 25 mfd 200 volt capacitor.

2 .2 mfd 600 volt capacitors.

| 6-pin socket.

transformer

SUNDRIES
4 |4x3-16 brass bolts, 3x3 nuts and
bolts,  washers, solder lugs, rubber

grommets, hookup wire, TC wire, wind-
ing wire for resistances (see text), s
length of 5 mil automotive wiring cable,
| threaded mounting pillar, 2 25 amp
battery clips, 33ft 16 swg enamelled
wire for RF choke, | 3-lug mounting
strip, | 7-lug mounting strip, | pointer
knob,

and relying on the battery clips or ter-
minals to make and break the circuit,

When taking readings' of the output
voltage it must be remembered that
the standard multimeter will give
erroneous readings. “Meter deflection
varies with the waveshape, which in
this case is near-square. -

Where the input voltage is critical,
as in some piece of test equipment, it

. would be advisable to measure the rec-

tified DC, and adjust the input voltage
to the inverter accordingly.

In the case of a mantel radio a good
deal of leeway is permissible and the
readings taken with a multimeter may
be considered near enough.

Glancing at the circuit again, it will
be seen that the incoming leads are not
marked with respect to polarity. These
are identified as active and chassis, to
conform with the arrangement of car
batteries.

CIRCUIT DETAILS

The chassis lead is connected to the
common earth point on the supply sub-
chassis. The active lead is taken
through an RF choke with its associate
bypass to a fuse which is a piece of 26
swg wire soldered between two lugs on
the main mounting strip, and thence to
the moving arm of the switch.

The switch is a 10-amp rotary type,
similar to that used in our Battery
Charger, The centre position may most
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Capltal “A™ is appropriate for Aegis compuonenta—their quality 1y
cecond 1o none! Desivned and  made Lo exacting standands lroi)
Ist grade materinls
(SP7. S§P6, SPS). Modern plastic
i §in speiker; SP6, Gin
available in

Extension Speakers
with” 7in or
and 6 also

1, Aegls
cabinels SP7 available
spcaker; SPS, Sin speaker  SPS

pastel colours.
insulated

2, Aegis Signal Magnet 418 (Loopstick) with E
flexit!. mount and FERROXCUBE ROD. Full instruc-
tions.
s. Aegis Broadcast Coils, Full range of
types pluy special windings us required.  Aegis

of 26 types for all purposes

standard
Inter-

All sizes.

medintes—range
modern

., Aegis Tuming und Instrument Knobs.
Atl tepes inctading Vernier drive.  Many
desivns and ihe new  Iopoe concontiie
5, Aegis funing Pointer in black Emkclile
with el inserl. Also heavy dity Painters,
brasg insert,

6. Acgis Radio Frequency Chokes. Honey-
comb wound on special  ceramic rods.
4 pre. 1opye and 4 me lapered

Plate, bright  or
calibrated  0-189

7. Acgis Indicator
black background, .
K.C. Many other types available.
8. Aegis Ceramic Insulators,
Stand-off and feed-through types
for  all needs,
9, Aegis Mains Filter (MFD.
interference
rn.nnf.

Eiiminates
electrical
[ oSt addi-

through
Also MF20 1

tion ta Iikter

extra

tur

range.,
inductances
grealer efficiency,

S
PACKAGED
technigues HARDWARE
cantaining

10, Aegis Hi-Fi Tuner, Feanures newcest circuit
ux}d minjaturisation  of components. LF. Stage has band asstd. nuts, bolts.
widlh  nearly double that of ordinary receivers.  Combined cored sotder. ere
with any good treble boost circuit of an ampliticr (prefer- R . .
ably AEGIS Mullard $-10) will sive the P response 12. Aegic Aerial Fllter System  AFD.
from broadeusting stations, Completely  dispels  noise  interfurence  in
both broadcast and  shoriwave. Aerial
11, AEGIS Nullard 5-10 Hi-Fi Amglifier. Rated power wholly  assembled. 2 speciully  matched
output 10 W, Max. 12-13 W, [ITrequency vesponse -+ of transformer units incorp. fixed iron-cored
— (.5 db, 10 c¢’s to 20,000 c’s. Al impedances avail, B/C and S/W  inductances,  Faraday
Control panet: 12in x 3in clectrostatic screen, cte. Full instructions
Altractively boxed.

Amp.: 11¥4in x 620 x 6in
% 13y in
Manufactured in Australia by:—
AEGIS MFG. CO. PTY. LTD., 208 LT. LONSDALE ST., MELB. FB3731
If you experience diifficulty in obtaining supplies of these Aegis BRAND LINES.
contact us or the principal Aegis Agent in your State.
SOUTH AUSTRALIA
40 Pirie St., Adelaide

N.S.W.
Watkin  Wynne Pty. Ltd., 173 Pacific Hwy.,, Nth. Sydney. George Procter,
QUEENSLAND WEST AUSTRALIA
Chandlers Piy Ltd.,, Cnr. Albert & Charlotte Sts., Brisbane A. J, Wyle Pty Ltd., 1064 Hay St., Perth
A s A R
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conveniently be the “off” position. One
of the remaining two connects directly
to the centre tap of the transformer,
and the other through a series dropping
resistor. -

There should not be any evidence of
hash’ interference, as the RF choke and
its bypass capacitor form a decoupling
network to prevent hash currents de-
veloped within the unit from appearing
across the battery leads. Further hash
filtering is provided by returning the
junction of the buffers to earth. .

Due to the single point wiring ar-
rangement, and connection of the case
to this point, the case is quite cold to
RF. When operating a mantel receiver
from the inverter unit, it may be desir-
able, in the interests of hash elimina-
tion, to connect the chassis to the
common earth point of the inverter. For
this reason the earth pin of the output
socket must be connected to the com-
mon earthing point.

CONSTRUCTIONAL DETAILS

Now for some constructional details
The method of construction adopted is
that used for all our vibrator supplies.
The major components are mounted on
a metal plate, which is insulated from
the case and bonded to it by a single
connection,

The case and internal plate as speci-
fied for the “Kar-set” supply may be
used. Some modification to the plate
may be necessary to accommodate the
various components. Modifications will
consist mainly of drilling a new set of
mounting holes.

Two holes will also have to be pro-
vided on the mounting plate to take
the wafer retaining bolts on the switch.
The switch is mounted on the top cover
of the case alongside a flat 3-pin power
socket.

The top cover of the “Kar-set” power
supply case has a number of holes which
would mar the appearance of the finished
unit. To mask these holes we used a
piece of three-sixteenth bakelite, cut to
fit the top cover and bevelled on the
edges. !

Drill four holes, one in each corner,
to take three-sixteenth by one and a
half inch mounting bolts. These will
serve to hold the bakelite in place while
acting as mounting bolts for the internal
chassis. Use lock washers under fthe
nuts that hold the top cover to the
bakelite, to bbviate any possibility of
the assembly becoming loose lhr'ough
vibration.

MOUNTING THE SOCKET

The mounting bolts eventually pass
through corresponding holes in the in-
ternal chassis, and are insulated from
it by means of }in grommets. A nut
on either side of the grommet will give
the required height between the chassis
and top cover.

The vibrator socket is likewise mount-
ed with the aid of grommets to isolate
vibrations generated by the vibrator
from being transmitted to the rest of
the assembly.

The method of inounting the socket
is as follows: Pass 1-Bin bolts through
the grommets set imto the chassis on
either side of the socket hole. Use
four metal washers with each bolt,
one on each side of the grommet and
one on each face of the socket plate.

WIRING AND FILTER COMPONENTS

An inside view of the unit showing the placement of components. Adherence to our
layout is not essential to tha performance of the unit but it is advisable, since
\ the space available for the components is limited.

The socket should be raised some
3-8in so that the socket pins protrude
through the socket hole in the chassis.

The power socket is mounted by
means of 1-8in bolts. Place a solder
lug under one of the bolts and bond
the case to the common earth point on
the internal chassis. The power lead
from the transformer secondary and the
earth lead to th: socket may be run
with ordinary hookup wire.

The switch is mounted approximately
14in from the power sockel and in direct
line with it. Drill a 3-8in hole through
the bakelite and top cover, then coun-
tersink it from the inside for about one-
sixteenth of an inch, to take the wide
section of the threaded bush, nearest
the clicker plate.

This procedure is necessary to give
sufficient clearance between the switch
and the internal mounting plate. Wir-
ing runs to the switch should be made
with a heavy lead, the cores out of
a 40/36 three-core cable being ideal.

The value of dropping resistance for
light loads may vary with individual
units.  In our case, with a resistive
load representing 15 watts, a value of .1
ohm proved adequate, the output volt-
age being a.little over 240 volis. In
general, values may range from .1 to .2,
depending on the total lead resistance
and the load.

. described

Those readers who wish to wind their
own dropping resistor, should use no-
thing less than 20 swg wire, 18 swg
being the ideal. A value intermediate
between .1 and .2 ohm may be obtained
by winding 34 feet of I8 swg or 20
feet of 20 swg on a suitable bobbin.

We found that .the simplest way was
to use an RCS RF filament choke, which
has a resistance of .1 ohm, and is cap-
able of handling 3 amps. Whether vou
use o filament choke or a hand-wound
unit, these will have to be mounted
above the chassis.  Adequate room is
available a little forward from the vi-
brator and next to the transformer.

RESISTANCE DETAILS

For the 12-volt version two resist-
ances will be required, one for 10 to
20 watt loads and the other for 30 1o
50 watt loads. The resistor previously
should be suitable for the
medium loads, but, for the light load-
ing, a value of .5 ohm is necessary.

A suitable resistor may be made up
of 113 feet of 18 swg or 63 feet of 20
swg, wound on a bobbin, Both resist-
ors may be mounted above the chassis,
one on top of the other and anchored
to the chassis by a common bolt.

The battery leads to the unit should
be as heavy as possible, so as not to

(Continued on Page 109)
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Figure 6. The basic vector diagram which is necessary for an understanding of the

ratio detector is shown at {a} where the

secondary voltage is high compared with the

primary voltage and (b) where the secondary voltage is low compared with the

primary voltage. The relation between the magnitude of these two voltages is an

important factor in determining the maximum deviation which the detector can
handle -without distortion.

In fuct vou can apply an FM signal
16 an ordinary AM receiver. By shightly
detuning the receiver the output will be
detected as just described.  The prac-

lical objection to the slope detector
is that it is difficult to design a circuit
with linear output over a sufficiently

wide range.

This objection can be overcome by
employing a double tuned discriminator
in which the outputs of two slope de-
tectors. tuned to different frequencies,
dre combined o opposition 1o each
ather. By carefully tuning the two cir-
cuits excellent tineurity can be obtained.

[he  objection in practice is  that
very carefu! tuning is necessary and it
is difficult 1o design circuits which main-
tamn their tuning over a long period
of time. Other designs are able to do
as good or a better job without the
practical difficulties of the double tuned
discriminator and therefore it has little
practical application in FM receivers.

GATED BEAM TUBE

Yet another type of FM detector
imvolves the use of a pated beam tube.
I'his mecthod s not widely used at
present and since it does not lead
naturally toward the discussion of the
ratio detector we will not go into fur-
ther details, The subject was discussed
in Part (6 of “A Course in Television”
which appeared in the December issue.

The circeit  which produces ampli-
tude variattons from frequency varia-
tions and which is the basis of popular
IFM detectors is known as. the phase
discriminator.  In order to understand

ABOUT RATIO" DETECTORS

An essential part of modern television receivers not generally well understood is the FM

detector. This article reviews briefly the methods of FM detection, discusses the phase dis-

criminator, its application in the ratio detector connection and finally deals with the import-
ant considerations involved in the practical design of a ratio detector.

‘N the case of a frequency modulated
carrier the frequency deviates from
the nominal frequency by an amount
proportional to the amplitude of the
modulating signal, the amplitude remain-
ing constant.  This contrasts with the
AM signal where the carrier frequency
is fixed and the amplitude varied.
The practical advantage of the fre-
quency  modulation method is  that
it allows a detector to be designed
which is insensitive to amplitude varia-
tions,  Since ignition pulses and other
interference  signals  result mainly  in
amplitude variations FM results’ in an
improvement in signal-to-noise ratio.

FM TO AM CONVERSION

The problem we are to discuss here
is the design of a detector which will
convert a frequency-modulated carrier
into audio amplitude variations but not
respond to amplitude variations of the
carrier. However, we will consider first
the problem of recovering the modula-
tion from an FM cacrier, leaving the
amplitude rejection until the subject

has been further developed.

Consider the curve of Figure 1 which
may represent the amplitude/frequency
characteristic of an ordinary amplitude
modulation receiver. It can be seen
that if a carrier is applied at frequency
A the amplitude of the output from
the detector will bhe Al An increase in
frequency (in this case) will cause the
amplitude of the oulput to decrease
while a decrease in frequency witl cause
the output to increase.

In other words the desired conver-
sion from frequency -modulation to
amplitude modulation has been achieved
and the signal can be applied to a
diode detector in the orvdinary way.

| (,q ')}laqrice“
Dindlay

its behavior it is desirable te consider
first the properties of a simple radio
frequency transformer where the wind-
ings are loosely coupled and the second-
ary tuned to resopance.:

The particular factor that most in-
terests us in connection with FM de-
tectors is phase and in fact it is not
possible to understand how these detec-
tors work without grasping some of the
significance of phase.

Both phase and magnitude can be
represented on puper by means of lines,
the length of the line representing the
magnitude of the AC voltage and the
direction of the line its phase., The
resulting diagram is imagined to be
rotating, each rotation representing the
time of one cycle so that the diagram
we draw represents the situation at one
particular instant.

We can do no more than remind you
of the idea of vectors here. If the sub-
ject is new to you it would be a good
idea to look at the chapters on AC
theory which appear in one of the stand-
ard electrical textbooks.

Page Forly six
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The <ituation, fo terms of o vector
dizgram, when o resonunt secondary coil
is coupled 1o o primary  winding s
shown in Figure 3. Due lo the mag-
netic coupling between the two coils a
voltage appears across the secondary
which is 90 degrees our of phase with
the primary. The situation can alse be
represented symbolically as shown by
the figure where ¢1 and e2 are the prim-
ary and secondary voltages respectively,
L1 the inductance of the primary, Q2
the QQ of the secondary and M the mutual
inductance between the windings. The
symbol j is incloded (o represent the
9 deerces phase change  between the
1wo voltages.

IFigure 3 shows the sitnation af reso-
nance,  However at {requencies highet
or fower than resonance both the mag-
nitude and phase of the secondary volr-
age will change. Two examples of the
change in phase and magnitude result-
ing from detuning are shown by ¢’ and
e” and it can be proved that the ends
of the vectors resulting from various
amounts of detuning in cither direction
lie on a circiec which has the vector
for e2 at resonance as its diameter.

In the phase discriminator the second-
ary winding is mutually coupled with
the primary as before. but a centre tap
is included. The active side of the
primary is connected to the centre r4p so
hat the entite wecoidary  winding hios
the voltage of the pomary supetimposed
an it The avenic 1w shown at Fioure 4

VECTOR RELATIONSHIPS

At resonance the vollage between
point A and ground is equal to the
primary voltage plus half the second-

ary voltage while the voltage between
point B and ground is equal to the
primary voltage minus half the second-
ary voltage. The situation can be rep-
resented vectorially where EP repre-
sents the primary voltage, PA the upper
half secondary wvoltage and PB the
lower half secondary voliage. H EP
and PA are added vectorially the re-
sultant  is EA, which has amplitnde
greater than FP or PA aod phiase aler
mediale between the two.  The vector
EA (herelore represents the voltage be-
tween poitnt A and ground while FB
represents the voltage Lelween poing B
and ground.

At resonance the vector AB is at right
angles to EP ‘and PA is equal to PB
so that by simple geometry the lengths
of EA and EB are equal.

When the frequency of the equivalent
generatar is different from the natoral
resonant f{requency of the secondary
(as happens during frequency modula-
tion), the vector AB is changed in
amplitude and its phase with respect
to the primary also changes. The re-
sultant vectors FA’ and EB’ are now
no longer equal in length.

Therefore the arrangement of IMigure
4 produces two radio frequency volt-
ages whose amplitudes are  dependent
on the frequency of the incoming sig-
nal. In other words, we have an
arrangement  which  turns a variation
in frequency into n variation in ampli
tude.

Note that with the phase discriminator
there need only be one critical tuning
adjustment and the problem of main-
taining two circuits in relative tuning
with high precision does not arise.

- - C’
‘ -z
I

5 :

= , Iy

o Y 2 T Ty

£ o

= ) B

T -
Cy A,

1 FREQUENCY————>
Figure I.  The gain frequency
charateristic  curve of most rec-
sivers intended for amplitude mod-
ulation reeption has this general

chape. It is often possible to receive

FM signals on an AM receiver but the

distortion is high if the deviation is
appreciable.

R LINEAR CENTRE
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Figure 2. A linear ' deleclor can be
inade by combining 1he cutpuls ot fwo
AM detectors tuned 1o different fre-
quencies in opposition. The circuit has
serious practical disadvantages.

Bear in niind too that the vectors E:
and EB are still sensitive to variations
in the source voltage. A variation in
the generator voltage (EP) will cause
the size of the whole diagram to change
by the same amount. Thercfore if (he
output of the discriminator is detected.
amplitude  varations along  with  {re-
quency variations will appear in the
ouitpiil and the use of this circuit alone
does nor reduce the noise of the sys-
fer,

A and BB are «ill radio frequency
voliages and have 1o be rectilied and fil
tered in a munner similar to that ol an
ordinary amplitude modulation detector
before the signal can be applied o an
audio amplifier.

Both the balanced discriminator and
the ratio detector circuits involve (wo
separate diode rectifier valves and filter
circuits.  After rectification and filter-

Figure 3. The phase relationship in a

loosely coupled transformer with a

tunad secondary. When the frequency

of the voltage generator varies, the

phase angle between the two woli-

ages becomes either greater or less
than 90 degrees.

ing, the resultant audio <ignals are com-
bined and 1t is the method of combining
the two signals to produce the audio
signal which constitutes the basic difler-
ence between the two.

In the ordinary discriminator, outputs

of the two detectors are connected in
series but with the polarities of the
diodes in opposition.  Therefore, the

audio output from the detector is pro-
portional to the difference between the
length of the vectors EA and EB. This
is zero at the centre frequency.

Much of the confusion in the under-
standing of the operation of FM discri-
minators arises at this point. It is im-
portant to realise that the aandio ouput
s not proportional to the vector difler-
ence between FA and EB which has a
large value at the centre frequency. The
reason for this is that the differences
in phase over the RF cycle cease to be
significant due to the RF filter which
forms part of the detector cireuit.

This FM detector circuit is respon-
sive to variations in amplitude as well
as frequency and in order to realise
the noise reducing properties that a
frequency modulation system is capable
of providing, some means must be in-
cluded to make the amplitude of the
incoming signal constant.

LIMITER STAGE

A valve operated
aitd sCfeen voliage
amplitide  limier provided it iy driven
sifticientty hard. One and often two
Taniter staees plus o high gain ampliber
ustally  precede  the  diseriminator  1n
order to make sure that there is no
amplitude modulation present, te.. that
the limiters are saturated when the in-
put signal is weak.

The Foster-Seeley discriminator is of
this type and since the circuit and a
description have appeared in the recent

with a low plate
will behave s ao

Television course we will not cover
the same ground again here.
he ratio detector uses the same

discriminator as the Foster-Seeley but
thie cliode detector, filter and audio cir-
Luite ure arranged so thal the detector
i« mherently  insensitive 10 amplifude
ntadwlation,

I fact, most of the design which
voes into o practical ratio detector s
directed toward providing optimum AM
rejection.  Such tactors as the coupling
between the coils, the Q's of the cir-
cuits and the values of the diode load
resistors all affect the final resnlt and
are interconnected in a gomplex way.

So complex are the relations between
the various factors that it is doubtful
if a complete theoretical analysis of the
operation of the ratio detector has ever
been made. Several lengthy engineer-
ing papers have been published which
combine the results of theoretical
analysis with direct measurement and
many significant factors are well known.
It is largely {rom these papers that the
information which follows 18 drawn.
ADVANTAGES

The reason for the interest in the
ratio detector is that its properties ullow
worthwhile economies in FM  receiver

design without prejudicing  the  per-
formance.
With a well-designed ratio detector

it is often possible to omit the limiter
stage or in cases where two limiter
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IT'S TRADE-IN MONTH AT
PRICE'S RADIO

EXCHANGE YOUR UNWANTED EQUIPMENT IN

PART PAYMENT FOR NEW

We are interested in Gramo motors; Speakers, Test equipment; Popular types of Valves; Trans-
formers etc., but no small parts such as resistors; condensers; sockets, etc.

A NEW CONSIGNMENT

COLLARO

RECORD PLAYER

An imported line, so stocks will not
last. The Collaro 3/554 is a high-grade
plaver unit, ftted with the famous
Ranette pick-up head It plavs Tin.
llt_)m and 12in records at either 33
ocr 74 RPM. Turntable is a heavy
~asting  and  fitted  with rubber  al
Automatic stop is  incorporated

£12/15/6

A gpecial trode-in allowance ot £2 will
be ulfowed on any old gramo motor as
part pavment an a Collare

T.V. COMPONENTS

Make your own [.F.’s and Traps.
Moulded in former with two

sl}lgs complete with  can

§in square | 6/9
Miniature 7 pin  Ceramic

Sockets 2/4
9 pin Noval Ceramic Sockets 8/4
Noval type with shield G/6
12 pin Sockets of Piclure

Tubes . 10/-
I()(]»r—'l(]O mFE 350V Electro-

Iytics N 27/6
50450 mF 350V Electro-

lytics .. 16/-

Higk}-grade Knobs, Concen-
tric types in sets of four 15/-
Small knobs to match above 2/6

Midget Ceramic Condensers
from 2.2 pF to 0.01 mF.

From o 1/-
360 Ohms Ribbon for TV

lead-in. Per yd . 1/6
75 ohm Co-axial Cable,

Per yd. 4
Filament Chokes .. .. . 1/3
Pealiing Chokes, 80 or 102

uH., .. L 3/4
Q-PLUS T.V. I.F. Kit. Con-

cists of seven units and

circuit to build a high-

ornde LF. strip £6/2/6

TECHNICAL BODOKS

The following publications are
recommended to the Radio hobby-
ist. They are very practical and
not over technical,

Philips New Transistor Book 576

ladio Service Instruments 6/8
Oscilloscope Book 7/6
Radio Control (Judd) 12/9
tadio Conirol (Sommerhotf) 7/6
Television Fuaulls 776
Television Cirenit  Refine-
metits /6
Television Acrials 6/9

Televizion Test Eqguipment 7/6
Television Timebase Civeuits  7/6
Electronic Gadgels 5/3
Radio Servicing (Book No.

1 R . /6
Amplifiers .. .. .. .. .. .. 5/3
Feedback B V41
Public Address . .. .. .. 6/9
Quest for Quality 8/8
Australian  Amateur  Call

Sign Book 4/6

(The above books are post free)

7 SDEAKERS

The following speakers will help to
improve the quality of 1eproduction
from  vour radio oy amplifier

M .S P. {Jensen) 20928 12in unit used
with 6in unit 20755 (us illus.) is the
best reasonably priced combination
per pair . £8/15/6

V.S P (Jensen) 21036. Austraha’s best
speaker, 12in unit fo which is fitied
a 2in Tweeter, You cannot buy as
good at double the price. £i7/12/3

MAGNAVOX I12ZWR. A 12in twin cone
unit of wide freguency range,

£7/9/%
MAGNAVOX HFS5 A 5in twin cone
tweeter . oL E2/715/11

ROIL.A S5FX. A 5in tweeter to be used
with g pair of Rola 8M £2/0/6

UNIVERSITY

TEST INSTRUMENTS

MK1, Multimeter Kit  (Ilustrated).
Build vour own from this pl'EL‘L]P]I-
brated kit. Ranges are 0/10; 507 250,
1000 Volts AC or DC or Output. 6/1;
10, 50 250 mA. 0/1000 and 0/100,000
ohms.  Tostruction bouk supplied.

£13/10/0

OK1l Oscillator Kt Matches the
MK1 A batterv-operated oscillator
Jith precalibrated <dial and coil unil
Ranges 150 to 490 Kec. 3550 to 1600
Ke, and 16 to 45 metres. Complete
vith batteries and iustruction book
£13/10/0
MVA/2. A Deluxe multimeter ready
lo use. Ranges are 0/10; 507 250; 1000
Yolis AC, DC and Output. ©/1; 10,
250, mA and 10 A plus 3 ohms

anges

£19/13/9
ACM. A compact rmultimeter with
ranges 0/10; 50. 2507 500 volts AC,
DC. 0/25; 100 500 mA, 0/1.25 amps

and  0/1000° 0/100,000 ohms

£16/6/3

SCALES

A high guality finish in chrome on
lack.

L e —— ol
Condenser Scules calibrated 0-10¢
through 180 Degrees.

2in  Circular C e e 1/4

23in Circular P -

1 5-8in Sgyuare .. 1/8
votume Control Scales. Calibrated
0-10 through 330 Degrees.

1 7-8in Square .. .. .. .. 1/4

23in x 1 5-8in .. .. .. .. ... 1/9

Please Add Postage to all Mail Orders

PRICE'S RADIO

5-6 ANGEL PLACE, SYDNEY
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stages would normally be required, use
only one limiter.  The design can be
such  that  the amplitude  modutation
rejecuon  properties  are  maintaimed
down 1o very low signal levels so that
iU IS not necessary to have enough gain
to saturate a limijter stage in all cir-
cumstances.

The circuit of Figure 5 shows the
basic ratio detector connection. The
left-hand side of the circuit is the dis-
criminator transformer we have already
dascribed. Two diodes connected  so
as to conduct in the same direction
around the circuit are placed in series
with Joad resistance, the load resist-
ance having a centre tap.

RATIO DETECTOR EXPLAINED

The filter capacitors Cl and C2 are
connceted from the diodes, in cach case,
to ground. Therefore the voltage across
C1l (A rectified and filtered component
which contains little RF) is o Tunction
of the length of the vector EA (phase
is not significant) and “the charge built
up across C2 is a function of the vector
EB.

The total voltuge appearing across the
load resistor XY is equal to the sum of
these two.

If 7 is at the cxact centre point of
the load, resistor XY and the voltuges
across Cl1 oand C2 are cqual then ob-
viously Z will be at earth potental.

When, however, (he mput  sighal
varies from the centre frequency of the
discriminator transformer tuned second-
ary the lengths of the vectors EA and
ER will be differeat and hence the volt-
ages across CI and C2 will be different
and Z will be no longer at ground pot-
ential. It can vary either above or
below earth according as the frequency
deviation of the generator.

In mathematical terms:

Ei:—E;
OUTPUT VOLTAGE = “"—2—‘—

where: E, = voltage across Cl
E 2 =voltage across C2

This is half the outpur voltuge from
the Foster-Seeley arrangement provided
all other things are equal.

Nothing has been said so far about
the change in output with change in the
generator voltage e and in tact the out-
put voltage will vary in direct proportion
to e.  The circuit is still sensitive to
amplitude variations which may be due
to ignition interference, etc.

Let us assume now that by some
means we now maintain the total volt-
age across the load resistor XY con-
stant, {A  battery with low internal
resistance would do this.  Alternatively
a large value capacitor would keep the
constant for short periods of time.)

All that can vary then is the ratio
of the voltages across Cl and C2. This

is determined by the ratio of the mag-
nitudes of the vectors EA and EB which.
in turn, is determined by the amount
which the frequency of the generator
e varies from its nominal centre fre-
quency.

Looking at the circuit and noting the
expression for the output voltage it is
obvious that provided the voltage across
XY is constant the output is. dependent
only on the ratio of El to E2. In other
words the output voltage is independent
of the generator voltage.

A battery could be connected across
XY to make sure that the voliage is

discriminator trans-

diagram showing the

magnitudes and phases of the RF

voltages. The diagram is for a typical

case where the total secondary volt-

age at resonance is about twice the
~rimary voltage.

Figure 4. The
former and

maintained  constant,  The  objection
is that the diodes will not start to con-
duct until the battery voltage is ex-
ceeded.

We only require 1o keep the voltage
across XY constant for a time which
is long compared with the longest burst
of interference which is likely to occur.
Therefore, if o large capacitor (C3 of
Figure 5) is connecled across the load

the desired result  will be achieved.
Long term  variations such as fading
will cause o change in the average

signal strength but short erm amplitude
changes in the incoming signal  will
have  no  effeet. Long  term  signal
strength variations can be countered by
AVC. the control voltage for which
can come from the ratio detector itself

The effect of the stabilising capacitor
can be considered from another point
of view.

with the result thar noise is heard in
the outpurt.

In general terms, the method of over-
coming the problem is 1o use a high
Q coil for the secondary and low value
diode load resistances so thal the de-
tector heavily damps the circuit giving
it an operating Q much lower than the
unloaded Q. )

This mean that the increase in effec-
tive load resistance with reduction in
signal amplitude results in an ncrease in
the circuit Q and hence a higher voltage
developed across  the tuned circuit
which tends to prevent the diode being
cut off, The (rick is to proportion
all components for the best results, It
appears  that the loaded Q should: b2
about one-quarter of the unloaded Q
in a practical detector.

The same problem does not apply
in the case ol noise pulses which cause
upward modulation and the ratio detec-
tor is well able to deal with this tvpe
of interference. :

The foregoing explains in general terms
the operation of the ratio detector.

However, there are a number of fac-

tors so far neglected which affect its
operation making it quite a difficult
matter to design a ratio detector to

give optimum rejection of AM, the de-
sired shupe of (he diseriminator curve
and so on.

OVER SIMPLIFIED

Of the information on the subiject
which has been published some neglect
importanty factors in the quest for sim-
plicity, while (he explanations which do

altempt to be rigorous, frankly, tend
to be difficult to follow.
Some of the factors which make a

complete analysis of the ratio detector
difficult may be appreciated from the
discussion  which  follows. A logient

Figure 5. The basic
ratio detector cir-
cuit. The action of
C3 in

the output constant

maintaining

for short term amp-
litude
explained in  the

variations s

article.

5,

When the amplitude of the incoming
signal increases momenturily due to a

noise pulse o large current fows into
the capacitor which tries to keep lhe
total  voltage coastant. This can  be

considered as equivakent to decreasing
the diode load resistance and thus de-
creasing the efliciency of the detector.
A reduction in the amplitude of the
incoming signal has the effect of in-
creasing the effective diode load resist-
ance. improving the efficiency of the
detector circuit and thus tending to
keep the detector output constant,
However, if the amplitude of the
incoming signal is suddenly reduced,
say, due to a noise pulse in antiphase.
the stabilised voltage across the load
resistor may be momentarily higher
than the voliage developed across the
tuned circuit.  The diodes will then
not conduct until the signal rises again

Radia, Tslavision & Hobbies, January, 1957

starting point is the discriminator trans-
former.

The Q of the secondary tuned circuit
is o major factor. in determining the out-
put voltuge of the detector for a given
frequency deviation and the permissuble
[requency deviation for low distorton.

The working value of the secondary
(3 depends on the diode load resistance
and the efficiency of the diode detectors.
Obviously a low load resistance will
cause the circuit to be heavily shunted.
Also the shunting increases as the de-
tector efficiency increases.

As was explained earlier, the dynamic
value of detector load, consisting of the
resistor and large capacitor in parallel
varies. It is lower than the resistor if
the average amplitude of the signal is
increasing and higher if the amplitude
of the signal is decreasing &t the time
considered.
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e W ARBURTON F RANKI pace .

EYERYTHING FOR THE RADIO HOBBYIST |
CHECK IT EAGH MONTH —

Choose  CHANNEL MASTER

wost roruiar 1Y AERIALS GOODMANS
(f'wzoﬂzing is more vital ‘o good ’re?_evision v?lewing than the aerial. ‘\‘Ni‘.h the ,~_'1-.;—“5u LOU DSPEAKERS

Charnnel Master TV Acrials here in Australia we have top-class awiiasg riaht ’
lari—-without any doub', without any experimenting. We have acrials that are AXIETTE 101 8in £1472.3
ioday . . . aerials tha! bring clear receptic: to avery virws AXIOM 150 Mk. ’
can reach . . . aerials that are consfructed foe nuick, ean 11, 12in I £26.8'3
‘nstaliaticn—save pounds in labour costs . . . aerials that give tfruly stuerh poots AXIOM 22, 1]2.'" £40,2. -
quality, These ars the proven, ready-made benefits which Channei Masier brings f AXIOM 80, 93in  £35:16°6
Australia.

oy ": anding ‘'n America
wharevar a TV signal

Type Mod, No.  Retail Type Mod. Mo, Retait H
CONICAL All Band 301 £9/14/6 5 Elemant High Band Yagi§07/9 £10/0/0 M BRILLIANT PERFORMER
DUAL FLECTOR Al Band 310£10/4/6 10 Element High Band Yagi 1007/9 £16/9/0 H 93 [1]
SUPER FAN All Band 313 £11/6/9 5 Element Low Band Yagi 602 £14/12/0 4 PEERLESS
RAINBOW All Band 330 £21/0/0 10 Element Low Band Yagi 1022 £27/19/6 ¢

Rabbit Ear Indoor Aerial, 300, £5/10/- M

Coaxial 12in SPEAKER

with 5in Tweeter for

GET OUTSTANDNG PERFORMANCE wirw ve | oot 757
ramous PLESSEY" 33FEED AuTOMATIC *

® Single, completely automatic operation. ‘ “PEERLESS”

©® Damage to records is eliminated by the paten‘ed mechanism which gently and HIGH FIDELITY

accurately positions them, DUAL CONE SPEAKERS
® Groove wear in records is reduced to an absolule minimum by the use of an ultra

lightweight pick-up with fine sapphire styli. £8/5/o

Virtually no needla changing-—sach stylus plays approximately 2000 records, i.e. a
total of about 4000 records or at least three years' average use. £.| 8/1 ]/3 *

I,“_FI REACHES
4  GLORIOUS
NEW HEIGHTS of
BRILLIANCE
when you use
“ARMSTRONG”
A.10 AMPLIFIERS
SAVE MONEY &k

"Ouse "AUROVOX” PAPER RECORDING TAPE | vons Coi” rekcn "reto

Tuner and Microphone, Ampli-

For Wide Range performance—

/ CENTRE POLE
MAGNAVOX PERMAGNETIC SPEAKERS

The tullowing 3 inodels give you a frequency range trom 35 cyeles to 15,000 cycles:

TYPE 8WR—E6/10/- TYPE 8WR-—£7/-/- TYPE 12WR-——£7/9/7
For Twaater, choose TYPI HF3-—£2/15/11

sss st l\!)t"ﬁ)ﬁl)ﬂﬁ...l

'Aurovox” gives you top-quality recording at lowest price. It is impregnated with very fier incorporates Equaliser Con-
high coercivity oxide enabling recording equal in every way to far higher-priced ‘apes. trol, .ROH'OH Filter an.d Hum

, . . Balancing Control. Transient res-
Reduces background noise to @ minimum and gives good frequency response.

ponse excellent.

Warburton Frankl o OUTPUT POWER—I0 watts,
TYPE AK-12001 RELS, OMLY 38/9 Vererer oo | 70 Gns,

EACEREET =F=

TRADE ALSO
WARBURTON FRANKI
BLIZABETH ST. *
~ (MELB.) LTD. -l OPEN SATURDAY
380 BOURKE STREET, MELBOURNE . . . PHONE MU 6355 ‘ i MORNINGS

PLEASE INCLUDE POSTAGE OR FREIGHT WITH ALL ORDERS
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Therefore if the signal applied to the
ratio detector contains amplitude modu-
lation components, the Q of the tunad
secondary will vary during the AM
cycle.  Further, the amplitude of recli-
fied signals varies during the FM cycle
since the sum of the magnitudes of the
vectors EA and EB varies during the FM
cycle.  Therefore the Q of the tuned
secondary varies during the FM cycle
also.

As if this were not suflicient com-
plication detector diodes are invariably
somewhat non-linear making the recti-
fication efficiency and hence the equiva-
"lent loading depend on the amplitude of
the applied signal. Further the detector
is usually supplied from a valve having
a high source resistance, making the out-

put voltage a function of the load. This
impedance is complex  and  varies

throughout the cycle.

DEPENDANCE ON @

Having established that the Q of the
secondary tuned circuit is a complicated
function of the operating conditions of
the detector, it is worth examining in
more detail how a change in Q affects
the performance of the detector.

Consider the fundamental discrimina-
tor circuit and vector diagram of Figure
4. The angle between the vector AB
representing the condition at the centre
frequency and the vector A’B’ represent-
ing the condition with frequency de-
viation may be designated phi and the
tangent of this angle m. Then it can
be shown that m is a function of the Q
of the secondary, the centre frequency
and the frequency deviation

fz
tand = m = Qsec, (] - Tz)

o

which for most of the cases of interest
to us in a consideration of the ratio
detector can be taken with small error
as:

Frequency Deviation

tand=m= X
¢ 2sec. Centre Frequency

Therefore the sensitivity of the ratio
detector in ‘terms of volts/kilocycle
deviation/volt input to the discriminator
transformer increases as the Q increases.

Looking at the vector diagram of
Figure 4 again, the audio output volt-
age of the ratio detector depends on
the amplitude of the generator volt-
age and the difference between the
magnitudes of the vectors EA and EB.
The latter depends on the ratio of the
second to primary voltage, the Q of
the secondary tuned circuit and’ the
frequency deviation,

The following reasonably simple ex-
pression for the difference betwzen the
length of EA and EB can be derived

if the length of the total secondary
vector is made double the length of

‘EP— and EP is made equal to unity.

242m+ 2
EA-EB=/m+ —ﬁ

1 +m?
Where m has already been defined.
When this expression is plotted in
terms of frequency against amplitude,
the familiar discriminator “S$’' curve
with a shape similar to the curve of
Figure 2 is obtained.

The dependance of the output volt-

2.2m+2
1+m?
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M
————
e ]

R Ue Xp Qs Xs R

87 2
R = total diode load resistance

7 # = diode efficiency

Figure 7. Both the tuned circu! iosses

and the loading of the diode detector
. circuit can be representea by res-
istors in parallel with primary and sec-
ondary circuits. Diode efficiency can
be obtained from manufacturers’ data.

age on the ratio of the sccondary to
primary voltage can be undersiood by
referring to Figure 6 where (a) shows
the shape of the vector diagram when
the secondary to primary voltage ratio
is high and (b) shows the case where
the ratio of secondary to primary volt-
age is low. :

The feature of these diagrams, which
is not so obvious, however, is that
the frequency deviation between the
peaks of the S curve depends on the
ratio of the secondary to primary volt-
age. If, therefore, ‘it is desired to
accept a certain frequency deviation
without distortion, it is necessary to
consider carefully the ratio of these
two voltages.

The problem can be analysed mathe-
matically or you can satisfy yourself on
the point by drawing diagrams similar
to 6a and 6b and noting the angle phi

peak separation of about 150 Kes would
“bereasomable, so that a ratio of total
secondary to primary voltage of 2 to 1
is about the optimum.

AM REJECTION

The ability of the ratio detector to
reject amplitude modulation is closely
connected with S/P so that the ratio
cannot always be determined on con-

siderations of peak separation. It has
been shown experimentally that opti-
mum amplitude modulation rejection

cannot be obtained if the ratio of S/P
is made greater than about 2. Further,
it has been shown that if S/P is less
than 2 good AM rejection will be ob-
tained only if the stabilising capacitor
is connected across part of the load
resistor.  For example, if S/P is made
equal to 1, best rejection of amplitude
modulation components will be ob-

tained if about 75 pc of the divde
load is stabilised.
[t is fortunate in the case ot the

Australian system that a ratio of S/P
of equals 2, which corresponds to
optimum AM rejection with the tull
load stabilised, gives about the correct
peak separation. Had the situation been
otherwise, the circuit may have been
complicated by two additional resistors
to make up the unstabilised portion of
the load.

Having read thus far it will not be
hard to convince you that an attempt
to design o ratio detector on purely
theoretical grounds could easily iead to
many many notebooks full of figures
and little in the way ot results. How-
ever, ratio detectors have been designed
and work extremely well and it is in-
teresting to follow a typical procedure
which may be adopted in practice.

A reasonable starting point is the tuned
secondary coil of the discriminator. The

M

,—M———\"H'

AVC

'_100 {

6
! Toso

8.

¥ 3o

1 027 A
IMAI f0|5 AUDIO

680 j_; ;.013

Figure 8: A typical complete ratio detector with values for the Australian television

standards. A slight re-arrangement

llows the audio -ignal to appear a the tertiary

coil but connectio - of Figure 5 is <3metimes used. A ce-emphasis circuit is included.

for the maximum difference betwecen
the lengths of the. lines EA and ER
varies with the ratio of secondary to
primary voltage. (Remember the defini-
tion for m.)

You will
the greater
peaks.

find that the greater $/P
the - separation  between
In very general terms with the
circuit constants likely to be used in
an Australian television receiver inter-
carrier IF strip at 5.5 Mcs, a ratio of
S/P of 4 is likely to result in a pecak
separation of 250 Kcs, a ratic of 2 a
peak separation of 150 Kcs. and a ratio
of 1 a peak separation of 100 Kcs.

In the case of the Australian system
the maximum deviation s 350 Kecs.
For low distortion at full deviition a

7

unloaded Q of this coil is in general made
high.  Other circuits are then arranged
<o that the damping under normal
operating conditions with a steady signal
at the centre frequency is such as to
make the working Q about one quarter

~of the unloaded value.

This allows the Q to increase when
the amphitude of the incoming signal
drops and the diode current decreases
which tends to prevent the detector cir-
cuit cutting off.

Too high a value of unloaded Q will
cause the separation between peaks of
the discriminator curve to be reduced
with downward amplitude modulation
and therefore the deviation which can
be accommodated with low distortion
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BARGAINS!

GHASSIS

Black Crackle Steel, 5, 6 ar 7

Valve _.. .. . .. 8/” each,

INVERTERS

English Valradio units. En-
ables ordinary A.C. -equip-
ment to be used from 32 Volt
D.C. Home Lighting plonts.
Type 230/100/32A input 32
Volts D.C. at 4 amps.
Qutput 230 Volts A.C. at
100 Wdtts . £22/6/11
Type 230/150/32A As above
but 150 Watts output.
£33/17/710
Other units available to work
from € or 12 Volt batteries.

THE GAPITOL

3 Valve Amplifier featuring
On-Off power switch and in-
verse feedback.

For quality reproduction of
records or for use with crystal
microphone for home broad-
casting etc. __ __ £14/19/6

Homecrafts are
Agents for Ferrocart
T.V. components

|.F. strip assemblies

Turrett Tuners

Power transformers

Frame transformers

Filter chokes

Line & EH.T. assemblies
Deflection and focus assem-
blies. Prices on application

BELLING-LEE T.V.
AERIALS

Single V Chimney mount type

. . £15/5/6

Sinqle V Wall mount type
. .. . El4aN10/-
qule V Attic mount type
. .. ._ _._%£8/18/9

Above type mounts  with

Double V Aeripl are respec-
tively - £19/17/6, £17/19/6
and £12/7/6:

No extras to buy — prices in-
clude everything necessory

~ GRYSTAL SETS

The O plus crystat et C/W
aznal wire and
wnsulators .. . _.. __ 99/6&
Above setanly . . .. 49/6

neadphiones,

— =1 Complete Kit of

METERS parvts to as-
SWalll Knowc h'Aako semble your own
Hrpius ,’,:::. cloar crystal set 39/6
8—138 Millismps Headphones to
- " suit - . 45/-
8:%38 “ Aerial wire 50ft
0-1000 Volts . .6/
D.C. RADIO PARTS SPECIALISTS Aerial wire 10011
0- 10 Volts A.C. FOR 40 YEARS . %/10
0-100 " AC. N S,
59/6 cach 290 LONSDALE ST., MELBOURNE F 09 et

At ;bmss htype’s are 4ln F T T 8 "
Slable i din oy B 3711 Gerrmanian  Di-
squacre cases, . odes . . __ 5/‘0
TAPE TELEVISION | Boon Cois Dol Waurd

1200ft 7in spools paper . GOMPONENTS Buron Coils Tapped .. 7/10

e e —— _. 30/- reel.
A few only imported 3 speed
gramophone motors and turn-
tables. These units feature
variable speed and are a must

for the Hi-Fi fan. __ 25 Gns.
The above units may be
seen working at our high

fidelity Department.

VISIT Homecrafts Hi-Fi De-
partment and see and hear
the latest and best in ampli-
fiers — speakers — motors —-
pickups — cabinets etc.
Equipment made to order.

Homecrafts carry the largest
stocks of T.V. qerials, lead-
in cables and. associated
eguipment,

T.V. Aerials by Antiference
include:

No. 111 __ 3 elements @
9 Gns.
212 .. 5 elements @
£11
215 __ 8 elements
£15/10/-

Mountings and Masts to suit
always available.

Single Gang .Condensers 21/-

CONDENSERS

14 mfd/600 Volt Pigtail Elec-
trolytics . 4/6 each
10 mfd/40 Volt Electrolytics

e —-1/3 each
300 mfd/12 Volt Electrolytics
__ __5/-doz.

ENGLISH SELENIUM
RECTIFIERS

Suitable Battery Charging etc.
6 Volts 4 Amps __ __

12 Volts 2 Amps __ __ 59/6
Transformers to suit above __
e e ee = __ __6T7/6

Pane Fitrv.two

Radio, Television & Hcbbies, January, 1957




reduced. Too low a Q will prejudice the
ability of the detector to reject  am-
plitude modulation.

The inductance/capacitance ratio s
also an important factor. A high induc-
tance, low capacitance circuit is desir-
able since it increases the sensitivity of
the detector and at the same time re-
duces the peak current flowing in the
diode circuit.

Conflicting factors are that it is dithi-
cult to obtain a high Q with a high L/C
ratio and further that the valve and
stray capacitances should be low com-
pured with the tuning capacitance so that
it will be possible to change a valve
without adjusting the circuit.  Good
stability of the centre frequency is easier
to obtain with a low L/C ratio.

TYPICAL VALUES

All Tactors considered and for opera-
tion at the television intercarrier tF of
5.5 Mc it would be reasonable to choose
an unloaded secondary Q value between
75 and 100 while the secondary tuning
capacitance could veasonably be of the
order of 100 pF.

In order that the curve be symmetrical,
the discriminator secondary should have
both halves equally coupled to the
primary winding and closely coupled to
each other.  The easiest way to satisfy
both requirements at the same time is
to make the secondury a bifilar wind-
ing. Practical details of a typical con-
struction (for 10.7 Mc) are given in the
article describing an FM tuner in this
issue.

The next thing is to establish the value
of the diode load vesistors to provide
the desired loaded Q and the coupling
between the windings to give the desired
ratio of secondary to primary voltage.
The problem is best examined by means
of the equivalent circuit of Figure 7.

It is assumed that the tuned circuit
has no losses, the actual losses being
accounted for by the shunt resistor. The
loading contributed by the diodes is
accounted for by R divided by 2 eta,
where eta is the efficiency of the diodes.

The total load is that of the two
equivalent resistors in parallel.  The
resulting Q of the circuit can be cal-
culated if it is remembered that Q is
equal to the ratio of the equivalent shunt
resistance to the reactance of either the
coil or capacitor at the frequency in
question.

Similarly the loading on the primary
winding and its Q is calenlated. In
this case the equivalent loading due to
the diode circuit is D divided by 8 eta
because of the arrangement of the coils
and diodes.

PRIMARY @

In other words the primary Q also
varies with the detector efficiency and
hence the upward or downward modu-
lation as the case may be. This is de-
sirable since it assists in the rejection of
amplitade modulation for the same
reasons as do variations in the secondary

Q.

Actually there are two opposing
effects here. The increased impedance
coupled into the primary from the
secondary when the secondary Q in-
creased tends to decrease the signal fed
to the detectors white the increased prim-
ary (@ tends to increase the gain of the

Radio. Telavision & Hobbies,

valve feeding the circuit. In a design
aimed  at optimum - AM rejection the
lutter cflect can usually be made the
gieater.

Usually the cquivalent shunt resist-
ance across the discriminator trans-
former secondary to give the required
loaded Q of about 25 will be of the
order of 10,000 ohms, making the
parallel impedance of the primary of
Figure 5 about 2500 ohms.

Obviously. this is too low for good
cfhiciency with a pentode valve and the
winding is usually conected 1o the plate
by means of a closely coupled trans-
former designed to present @ high imi-
pedance to the valve.

In the usual nomenclature the plate
winding is referred 1o as the primary,
the low impedance winding as  the
rertiary and the remaining winding the
secondary.

Both the coupling between the primary
and secondary and the primary to
tertiary turns ratio affect the ratio of
secondary to tertiary voltuge at reson-
ance. When a design is aimed at pro-
viding optimum AM rejection it s
generally found desirable to adjust the
coupling to about one half criticai.

Not only does this have the advant-
age of muking the tuning adjustments
of primary and secondary of the ratio
detector transformer relatively independ-
ent but when the Qs of the tuned cir-
cuits increase -during downward modu-
lation, this value of initial coupling
causes the greatest percentage increase
in gain to make up for the decreased
carrier strength,

Again the choice is directed at obtain-
ing best AM rejection.

At this stage it may be worth point-
ing out that not all practical designs
aim at maximum AM rejection,  There
are cases where some form of limiter
ts used and a measure of AM rejection
is sufficient:  For example with one
limiter stage ahead of the rutio detector
the load resistors may be made higher
than mentioned earlier with a resulting
improvement in gain,

THE COIL

In arriving at the physical form of
the coil you would probably first decide
on the former size and then either by
calculation or experiment (probably the
latter) wind a bifilar coil which, when
paralleled with a suitable capacitor, can
be tuned either side of the required
frequency by means of a slug. For the
Australian TV I channel . the capaci-
tunce would be 100 pl7 approx. und
the frequency 5.5 Mc/s.

The required number of
the primary when resonated with a
small value capacitance is then deter-
mined. (It may be desirable to have
some C in addition to the strays in
order to allow valve réplacement with-
out retuning.)

An estimate of the unloaded Qs of
both coils is helpful at this point. If
you haven’t a Q meter an estimate can
be made using a signal generator loosely
coupled to the circuit and a valve voit-
meter, provided the loading of the
valve voltmeter is known. The un-
loaded Q of the secondary will prob-
ably be about 100 aond that of the
primary abour R0,

turns for

fanuary, 1987

Final adjustments will be made later
but for a lirst oy you could decide that
the loaded Q of the primary will be
about half the unloaded Q and the load-
ed secondary Q about one quarter the
unloaded value, i.ec., say, 40 and 25 re-
spectively.  If it is desired to work on
the coil separately, shunt resistors to give
these Q's can be connected.

In practice. it is then a matter of
juggling the physical spacing of the coils
and the number of turns on the tertiary
to make the coupling about half critical
and the total secondary to tertiary volt-
age ratio about 2 to 1. The juggling
is necessury since the number of turns
on the tertiary affects the Q of the
primary which affects the coupling factor
in turn,

Having chosen the diode rectifier types
and  knowing the approximate signat
level at the detector it will be possible to
consult the curves for rectification effici-
cncy and choose the load resistance to
give the required cquivalent shunt re-
sistance across the secondary.

MEASUREMENTS

In the final setting up of the ratio de-
tector some of the quantities are difficult
to measure directly and unfortunately
space does not permit a detuiled  de-
scription of suitable methods.

For further detail on this subject w2
would snggest that vou check with the
references given below. Most of the
measurements can be made with e dily
available instruments such  as  signal
generators, valve voltmeters and cathode
ray oscilloscopes.

For mecasurement of AM rejection
qualities a signal generator capable of
simultaneous FM and AM modulation is
desirable. Unless accurate quantitive
measurements are required. it is usually
possible to improvise with relatively
simple signal generators.

After all quantitics have been deter-
mined. the final alienment procedure
can be carried out with an ordinary
signal generator (unmodulated) and a
valve voltmeter.  With the valve volt-
meter connected to the AVC take off
point, the primary tuning is adjusted for
maximum output. The voltmeter is then
transferred to the audio take off point
(tertiary coil side of capacitor) and the
secondary* tuning adjusted for a null
Since the coupling between the coils will
be low, there will be little mutual de-
tuning.

REFERENCES :

The following articles contain further
information on the design and adjust-
ment of ratio detectors.

Radiotron Designer’s Hundbook, 4th
[:d. Chapter 27 (hook).

l.oughlin B. D. “The Theary of AM
Rejection in the Ratio Detector.” Proc.
[.R.E. USA, March, 1952.

Seeley S. W. and Avins J. “The Ratio
Detector.” R.C.A. Review, June, 1947.

Sturley K. R. “Radio Receiver De-
sign.” Part 2, Chapters 13 and 15 (book).

The last gives a relation from which
the sensitivity can be calculated in
volts/ kilocycle deviation/volt input.
Note that the relation given should be
divided by 2n, where n is the primary
to tertiary turns ratio, to account for
the tertiary coil and the methad of ex-
tracting the audio.
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RADIOTRON

TELEVISION VALVE SERIES

The damper diode in a TV receiver increases the efficiency of operation of
the horizontal deflection circuit by recovering energy from the magnetic
field which is set up — in the yoke and output transformer — by current
from the output valve. Briefly the operation is:—
EHT (1) A wvoltage of approximately
saw-tooth wave-form is applied
to the grid of the horizental out-
EHT : 1
RECTIFIER put valve with the “pulse” of

the saw-tooth in a negative dir-

ection,

(2) This negative pulse in the
YT grid wave-form cuts off the
DIODE plate current of the horizontal

output wvalve so that a large
. positive pulse is developed ac-
b ross the inductance of the hark
zontal output transformer.
(3) This positive pulse sets up,
o and becomes the first quarter-
coiL o cycle of, a damped high-frequency
z:’i oscillation in the plate circuit,
Jlf "g' (4) During the first half-cycle

HORIZONTAL
QUTPUT

l:ﬂ‘ﬁﬁ,"{-‘“ LinEgaiTy of the damped oscillation the

TRANSFORMIR | ” cathode of the damper diode is
positive with respect to the plate
and the damper diode cannot

conduct.
"ru::d\.. = (5) During the second half-

SIMPLIFIED DIAGRAM OF HORIZONTAL OUTPUT AND EH.T. CYele the cathode becormes nega-

CIRCUITS. me_wnh Tespect to the plate
causing the damper diode to
: conduct.

(6) The dicde conduction current flowing in the horizontal output transformer fand thus in

the yoke) is in fact the first part of the sweep deflection current in the yoke.

(7) As the damper-diode ourrent decreases towards zero, the saw-tooth voltage on the grid

of the horizontal output valve is passing from cut-off 1o less-negative and then positive grid

voltages.

(8) The horizontal outpul valve consequently starts to conduct and draws a. steadily increasing

plate current through the oulput transformer and yoke thereby providing the second half

of the sweep current.

(9) During the period of damper-diode conduction the horizontal output valve is cut off and

current flows into the capacitor across the linearity colls, charging them to a wvoltage some

hundreds of volts higher than the normal B+ supply voltage,

(10) The plate of the horizontal output valve is supplied from this boost supply, thereby

making use of the power recovered by the damper diode from the magnetic fleld of the

deflection yoke and output transformer.

The damper diode thus provides the first half of each cycle of deflection current in the yoke

by rectifying the damped oscillation in the output transformer and then allows the power

recovered to be used in' the plate circuit of the horizental output valve,

CHARACTERISTICS:

HEATER VOLTAGE 6.3 volts
HEATER CURRENT 1.2 amps.
CAPACITANCE (Heater to eathode) 7.5 puf
MAXIMUM RATINGS (damper service)
PEAK INVERSE PLATE VOLTAGE® (absolute max.) 4400 wolts
PEAK PLATE CURRENT ... 750 mA
AVERAGE PLATE CURRENT 125 mA
PLATE DISSIPATION .. ... 4.8 watls
PEAK HEATER-CATHODE VOLTAGE (ahsel max.) 4400 volts

(haator megative with respect %o cathods).
*The duration of the voltage pulse must not ex
TFor further information on the 6AX
V1 Booklet, Additional copies of

ceed 15% of one horizontal scanning eycle.
4GT and other Radiotron Television Valves, consult the
this advertisement are available free and post free on request.

6AXAGT

SOCKET CONNECTIONS
P

{bottom view)

Pin 2 — No Connectlon

(Do not used
Pin 3 — Cathade
Pin § — Plate
Pin 7 — Heater
Pin 8 — Hester

. AMALGAMATED WIRELESS VALVE CO. PTY. LTD.

47 YORK ST., SYDNEY

VC 9/56
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Gadgets and circuits which we have not actually
tried out, bu! pubhshed for the generul interest

of beg and

experime

(1)
L2
;]j , 4l
600
=
_ N
I 7% -
A reader fram Rockhampton, Queenstand, has submitted a cireuit which bias values before the present good
should be of immediate interest to those keen on experimenting with performance was obluined .
transistors. 1 is for a S-transistor TRF recaiver. It Ut was given hard work (o try it
recaiver, which appears to have out thoroughty and was left on all night
excellent performance. for all Test matches.
“The original battery consisted of
cight 1orch cells soldered (ogether in
TTHE resder in auestion » Mi 0. RH e ay eleciralytic  condensers cight 1o Imake 8 compact battery. After
Andersen. /o fispector of Minex  proved less efficienl, due, | believe, 10 four months ranning, at  least $00
Office. Hox 257, Rockhampton, QId some tendency of The electrolytics 10 hours, the hatiery was run down,

He poinis ous thal bis sel whes types
Is2. OC71 and  3/300N (run-
SISTOTS. \H of which have been adver-
tised in_ Ausiralia

The OCT! v marketed by Philips
and Mullard. 1he others by STC under
the Brimar label

Discussing the virenit, Mr
says:

“The TS2
fication aver
their rated
Kes.

“l am very huppy with the per-
formance of (he sel.  With a ferroxcube
aerial local stations are received with
good volume wnd kood selectivity. With
an earth and a few feer of indoor
aerial added. inlerstate slalions can be
heard well at nighl. The set performed
so well that [ have been using it as a
car radio.

THE COILS

“The coils used were slug-tuned RF
coits with 60 twrns wound on belween
the plate and giid winding: the
winding was used for the collector cir-
cuit und the added winding s the low
impedance input 1o the transistor. Aboul
15 turns were wound over he ferrox
cube rod us the fow hmpedance winding

“Audio _coupling is by hearing-aid
lype transformers. The last stage hus
a Jow impedance winding of 200 ohms.

“Paper condensers were used in the

Radio, Televicion & Hobbies,

Andersen

type will give RE ampli-
the brondeast band despite
cut off Trequency of 300

lanusry,

prederect the signul
wited inlo the circuit

“The set is huik on a 4in x 7in a
Jin chussis and cold be much smaller.
A Sin permugnetic speaker s used al-
though an Rin speaker wonld he prefer
able.

AlL transistors are

“The set was buill in the beginning
of June und has heen in constant opera-
there have been scve-
changes

tion ever since:

ral irenit und allerations  in

“This is good performance. especially
as the batlery wis subjected to & num-
ber of momentary short circuits which
are inevituble when testing and chang-
ing circuits.

1 would recommend this circuil to
(ransistor fans und suggest that when
more efficient transisiors “are  svailuble
they could be suhstituted without ex-
Lensive ulteration 1o the circuit.”

AN ANSWER TO A

TTY” PROBLE

COIN

Hera are a couple of nints for loosening awkward nuts. I the correct spanner is not

available for an odd sized nut, pack a coin or substitule between one
Wi e the corners have been rounded, pack
& half.round file. For a nut that will not shift, try pouring peteal or

h & wern nut,

w and the nat.
the end of
ilar and sat

alight for about 30 saconds

1957
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HE frequency modulation

stations in our capital cities
have been in operation for quite
a few years now, and although
they have been purely for ex-
perimental purposes they have .
settled down to a pretty constant
schedule of operation. .

Their programs are drawn from those
provided by the ABC and the tendency
has always been to concentrate on those
having the best musical and technical
potential.

Apart from people who like making
radio sets for the fun of it the FM
stations have never attracted more than
a token audience, mainly because of the
difficulty and cost of special receivers
intended for their reception..

From time to time we have published
designs for FM tuners, of which quite a
few have been built. But they could not
compare with the popularity of equiva-
lent. designs for the broadcast band.

As time goes on, however, the case
for an FM tuner grows stronger. There
are now thousands of people who have
Y L invested in wide-range or hi-fi audio
The main _components progress in equipment, every one of whom is logic-
orderly fashion from the RF amplifier ally interested in using it for radio pro-
in the left foreground to the discrim- grams in addition to records, In fact, it
inator transformer in the large can. has long been the lament of such people

NEW FULL-RANGE FM TUNER

This new FM tuner should have an immediate appeal to'high fidelity enthusiasts. Based on.a
design which proved very popular in England, it is easy to build and non-critical to adjust.
Sufficient information is given for those who wish to wind their own coils and IF transformers.

A front view of the completed tuner.

that the inevitable limitations of guality
on the broadecast band render it of doubt-
ful value when the results are played
through a wide-range tuner.

Heterodyne whistles betweerd stations
can’t be avoided if the tuner has an ade-
quate bandwidth, although a “whistle
filter”™ will greatly reduce them. But
we can't do much about inter-station
“monkey chatter”, electrical noises from
domestic and other equipment, thunder-
storms and other sources of program
interference which are all heard so
clearly on wide-range playback equip-
ment,

A correctly adjusted FM tuner can
give you reception quite free from these
things and, in fact, it is necessary to use
such a tuner to appreciate just how good
—or bad—the local programs can be.
There is something about the quietness
and wide dynamic range of an FM signal
which is  unmistakable to anyone used
to hearing ordinary radio.

The fact that FM is ~used for TV
sound in Australia. is another reason
why, from now on, more people will be
taking an interest in it, for an FM tuner
can be used quite readily to receive the
sound channels of TV stations if adjusted
to tune over the appropriate bands.
Thi ) [ Y A Although we know of no immediate
his rear view of the chassis emphasises the compactness and simplicity of the tuner. plans for other FM stations to commence
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NEW CIRCUIT USES SELF-OSCILLATING MIXER

M6 64M6

A

v3

FULL-RANGE
FM_TUNER

i DRAWN: MW H.

Here is the complete circuit diagram. Novel features include an aperiodic aerial input circuit and the use of a self-oscillating
mixer valve, L2 is the normal tuned interstage coupling coil; L1 is a tuned feedback winding connected in the screen circuit of the
mixer-oscillator. Full coil and I|F transformer details are given en page 61, though at least one manufacturer plans to make them

operations the subject is under continual
discussion in the commercial field, and
it may not be long before some of them
prepare to take steps to radiate their
programs on a second UHF channel
with FM.

In Europe there are hundreds of FM
stations operating, and more of them are
being built. Soon they will carry the
bulk of general radio entertainment. In
England the setting up of a wide FM
network has begun, and probably half a
dozen stations are already on the air.

INTEREST IN BRITAIN

The interest in FM tuners in Britain is
very great. Several manufacturers are
supplying kits of coils and ready-built
tuners, and they sell in thousands to
people who use them either as converters
for their present sets or for use with the
very large numbers of hi-fi amplifiers
which have been sold.

While in England last year I spent
some time having a look at these tuners,
fot the results I observed with them in-
dicated that they were even more suc-
¢ ssful than those we had 'constructed
ourselves. It became obvious that their
sponsors had put a great deal of work
into them, and in several instances come
up with designs which the average con-
structor could put together without
trouble.

One of these, designed and manufac-
tured by the Jason Motor and Elec¢tronic
Co., impressed me as being a particularly
good one, so much so that I bought a
kit and made it up when I returned to
Australia. Within three minutes of fin-
ishing the wiring it was lined up and
receiving the Sydney FM station in ex-
cellent style.

As the details of this kit, including
full coil winding instructions, had already
been published in an English radio
magazine I obtained permission from

available commercially.

Jason to use the information on this
tuner, for it is exactly the kind of thing
I had been looking for to solve the prob-
lem of FM without tears.

As the components used in the original
tuner are not easily available here a
second version was built up in our lab.
using coils wound to the instructions
which are given with this article, and a
two-gang condenser specially made for
us by Roblan, which can be obtained
either from stock or to order through
your own component shop,

. The second version is at present work-
ing just as well as did the original. It
lined up without trouble, the discrimin-
ator balance was easily adjusted using an
ordinary  service
oscillator and a

The aerial circuit is not tuned, using
a wide-band coil wound on an iron slug
and broadly resonant near the centre of
the FM band, which ranges from about
85-105 Me. It has been designed for
maximum gain rather than selectivity.

Both the aerial and the first grid cir-
cuit damp this coil, the two being
equivalent to about 800 ochms across the
coil. If the spacing of the aerial coil is
set to minimise this damping a loss of
about four times would be found. In
order to improve the signal to noise ratio
the maximum step-up is needed, so that
the coil is wound directly on| the slug
and a single-turn aerial coupling coil
wound as -tightly as possible over it

This ceil has a
net gain of about

multimeter, and it
sounds really fine.

It is quite the
nicest . little job of
its kind I have yet

h&q JO’M |

three times, and
although it pro-
vides no image
rejection it is very
effective in avoid-

handled, and no ing direct IF in-
apologies are 3 terference.

made for adopt- 0 e The RF stage
ing it for our own provides useful
purposes, with full gain, prevents any
details of its con- possible aerial

struction,

For the sake of
convenience, it has been made up in a
form suitable for connection to any of
the Playmaster amplifiers, although it is
equally suitable for any other types
where a power source of up to 250 volis
at 30 mills is available.

The circuit is quite similar to a num-
ber of other successful designs, but has
sacrificed ‘neither simplicity or perform-
ance. In brief, it includes an RF stage,
a self-oscillating mixer, a stage of LF
amplification, a limiter and a ratio detec-
tor using a pair of germanium diodes in
place of the conventional double-diode
valve.

¥

radiation from the
oscillator, and al-
lows optimum conditions to be selected
for both aerial coupling and coupling
to the mixer.

The mixer itself is similar to the auto-
dyne circuit which was popular many
years ago for the broadcast band. It is
favored by many designers ‘as giving
good conversion, stability and requiring
only one cathode stream, 4

The oscillator section uses the screen
as the anode, and the plate circuit pro-
vides coupling to the IF channel. The
oscillator is a tuned-grid tuned-plate
type. The coupling between the two
coils is not critical, and one end of each

Radio, Television & Hobbiss, January,
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® Leading T.V. set manufacturers are
saving on space, time, and servicing
with Microcap capacitors. Fit them,
and you will find the same, because only
Microcap provides a combination of all
these saving features—

@ Save on space.

Exclusive metallized paper construc-
tion results in an uitra miniature space-
saving capacitor, which can be fitted
in a fraction of the space required for
ordinary units of the same rating.

@ Save on servicing.
Outstanding ‘‘self-healing’’ feature en-
ables Microcap to sustain accidental
over-voltage. This results in long,

stable life in miniature form, reduc-
ing servicing problems, greatly over-
coming the bugbears of “‘i

(2

inter-
mittent’’ and open or short circuits.

ALL TYPES OF RADIO, and

Available in a wide range of
capacitance values and voltages.

Manufactured in Australia under licence from
A. H. Hunt (Capacitors) Ltd., England, by
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is conveniently earthed. The five-turn
coil is the main frequency controlling
circuit, and as it has no grid capacitance
connected across it, is very stable. A
voltage of about five is built up at the
grid, which is highly suitable for mixing
This stage gives a gain of about 15
which is much higher than many other
types.

The IF stage is straightforward and
the frequency is 10.7 Mc, which is now
standard for such tuners. Automatic
gain control is nol used. as it is not
necessary where only one station is nor-
mally involved, and the changes in valve
input capacitance which could be caused
would affect the frequency response of
the IF channel.

LIMITER STAGE

The limiter operates most effectively,
although many sets do not include such
a stage with a ratio detector. It is, how-
ever, decidedly worthwhile, as the noise
rejection properties of the ratio detector
can only be relied upon when the set is
in perfect adjustment.

The limiter avoids the necessity for
meticulous care in the balancing of the
detector, although, of course, this im-
portant point cannot be neglected. Bul
‘it is an advantage to be able to use al
components “off the shelf”.

The ratio detector is perhaps the most
favored type today and, as has been
mentioned, provides a good natural re-
jection of impulse noises. Provided
reasonable care is taken to follow the
coil winding instructions to achieve good
balance and low capacitances, circnit

performance is excellent.

The operation of the ratio detector
can be summarised as follows. An RF
voltage appears across the secondary
of the transformer which varies in
phase as the carrier deviates in fre-

half being added and the other half
~ being subtracted from the RF voltage
across a small coil tightly coupled to
the plate of the previous valve. The
latter is taken to have reference phase.
The two resulting RF voltages can

quency. This voltage is halved, one be shown by a vector diagram to vary
.05
LL-RA
FM TUNER 1
500pf / 01
5_ 37 + :
.01
0SC. 300p!
T s
GEX35\: 7
C-T. GEX -
) RF SiSOR D D 35
; I ISCR.
2 I 2x 10000t  CHOKES S
5000pi @ 4700 10,000pf
.\ P go
w1 O g
©" 150 O\O
6000p1 —

Compare this layout diagram with the photograph above. Readers not fully versed
In YHF wiring h:gn]quu would bs well advised to follow it in detail.

An underneath view of thg tuner chassis, Note that miniature wiring parts are useo
throughout, both to conserve space and to ensure efficient operation at the high
frequencies involved. .

in amplitude, one decreasing and the
other increasing as the frequency de-
viates from normal.

They are detected and the output
circuit arranged so that the audio out-
put is proportional to half the differ-
ence between the amplitudes of the
two RF voltages.

A voltage proportional to the sum
of the two RF voltages is maintained
at a constant value over a relatively
long period of time by a large capacitor
and therefore the difference voltage
is closely proportional to the frequency
deviation, a short-term change in the
amplitude of the incoming carrier hav-
ing little effect.

Germanium diodes are used in the
detector because they are small, cheap,
and avoid the possibility. of heater hum
being introduced into the output — a
frequent source of annovance with
valves. As previously mentioned, there is
no particular need to have these balanced
to extreme accuracy, although if
balanced diodes are available they should
be used. Several types now on sale may
be used here.

The tuning is accomplished by a twin-
gang of about 25 pfd capacitance per
section. The coils are wound from u
single piece of 16 or 18 gauge tinned
copper wire, the ends of which are taken
through two chassis holes to the solder
points on the gang. It is possible you
may have an ex-disposals gang which
will serve the purpose, but the locally
made job we used has been specified for
obvious reasons.

It is possible to do without a dial at
all if a large knob is used and you have
a steady hand. We used the baby Efco
dial mainly to show how it is done, for

Radio, Television & Hobbies, January, 1957
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COLLINS RADIO

Mail order Service Fastest and Cheapest in the Commonwealth
409 LONSDALE STREET, MELBOURNE C.1., MU1033

ALUMINIUM GHASS!S eTe 2 € FIND THOSE
Spo! Welded Ends ' . Q LITTLE THINGS

6 x 4% 2 4A13 i/6 .

EREE S 16 DRAWERS
TR R B 1tin x 2§ x 6}in
B A or 4 Long Drawers
Brgsioaaly wl Lin x 10%in x 5in

First grade aluminium

_ ! In THIS ALL-STEEL
o Me G “pancn (et Wholesue Price.) HANDY CABINET

Add 2/- hostane A craftsiman-built unit, attractively painted in baked grey
hanmnertone enamcl with provision for fitting identifi-

. . cation card on each drawer.

Genuine American B'SPEED ELECTRIC f\mstfgr: umac-]: l.\'l)L{ o1 {lzles, lésu ;)u(r F?Si& QUOTEHSER\t/ICE
] g and most useful cabinet f i arts

GRAMO_MOTORS with turntabie £5/15/- |tools. 1deal for mechanic, engineer, g;ra‘g% or Chome w%?fcsbho(g.

Provision is made for stacking into units 48/
Plus 5/- pack and post OVERALL SIZE 113in wide, 9in high, 5iin deep =
Postage: Vic., 3/8; NSW. ACT, SA, Tas., 6/-; Qld., WA, NT, 8/4
FAST QUOTE SERV'CE USE OUR FAST QUOTE SERVICE FOR PRICES OF PARTS
For guickest possible service, write on the left-hand side YOU NEED FOR DECEMBER {SSUE
of a sheet ot paper the radio parts (hat interest you— SEPTEMBER SSUE AC-Rattery Paortable
one beneath the other. It a kit. itemise Add your name ij';u ry Cl;'a JANUARY
and address and send -it fo us with a stamped. self- attery Charger AC—Inverter
addressed envelope We will add the latest prices and OCTOBER 1S8SUE RF—Power Supply
return to you Use this sheet as vour order form and 1956 Karset, Power FM—Tuner
return €0 us with remittance for cost and postage as Supply for Portables
quoted Gonde will he cent same Jday Any  surplus NOVEMBER ISSUE We supply the parts, but can-
refunded Sorvv aa C.0.N 1956 Karset, 6 and 12 volt not enter inte any technica)
Power Supplies. torrespondence,

EVERYTHING FOR THE RADIO AND ELECTRICAL EXPERIMENTER

ZEPHYR
"90" SERIES DYNAMIC
MICROPHONES

Australian manufacture Modern appearance, ex-
throughout. treme sensitivity at fow cost.
Designed especially + o+  Not adversely affected by
both wire and tape record- temperature or humidity

ers, schools and P.A. work. changes.

Precision buiit Moving Lightweight, durable chrome
C oil generator provides eand baked enamel metal
high quality reproduction, case and swivel with full
will -withstand rough usage. tilting head.

T

SR TRTS e

1T B - d.b.|

40

RN ACRT LV ald
T

= R - 52
L ¥ g = N\
. -1 i~ .sa
A IS d s o R Tt Ja5s Yl
Pick-up Pattern Approximate Frequency Response Curve

Model $0MA GRID-90MB 500 ohms — 90MC 200 ohms £11/11/3. 90MD 50 ohms £9/12/6 Retail

{(Above prices include tax.)

STOCKED BY LEADING WHOLESALERS IN EACH STATE
iF UNABLE TO OBTAIN FROM YOUR DEALER WRITE DIRECT TO—

ZEFHYR PRODUCTS PTY. LTD. ghre

58 HIGH STREET, GLEN [RIS. S.E.6. VICTORIA
TRADE INQUIRIES INVITED FROM MANUFACTURERS AND WHOLESALERS

SOLE DISTRIBUTORS OF ZEPHYR MANUFACTURES IN AUSTRALIA
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there are no other snitable ~mall types
generally availuble.

The gang is mounted in the upside-
down position. uvsing the tlange on s
back plate. The spindfe is removed to
the opposite side. where space has been
arranged for it. Naturally the scale is of
no use. We printed a simple scale on
paper and glued it to the %lass, leaving a
slit from side to side in the centre
through which the pointer can be seen.
The pointer is arranged to tune the FM
station in the centre of the movement.

The layout is quite important,

Firsdy, it is essential that no hint ol
mstability shall appear when the set s
adjusted, as this will spoil the band-
width and make it impossible 16 correct-
ly line up the set.

SHORT LEADS

Therefore all the grid and plate leads
should be kept short and removed as
much as possible from other wiring. It
is a good idea to push them down near
the chassis but nol actually resting on
the metal.

The way we have arranged the various
coils will look after this point.

Secondly, it is essential 10 avoid paper

wed capacitors which will almosi

ceriainly have too much self inductance.
Stlver rica should be used for all conp-
capacitors, and either silver mica
amrics tor the bypasses. These con-
deasers are  gradually  becoming  more
casily available and ean be obained fo
vou it your store huase't thens in stock,

They are standard now o all VHF
Equipment.

Thirdly, the earth pomt for bypuss
condensers  associated with  each  stage

should be made to a single point,’ which
can often be the centre spigot of the
valve socket or the solder tug o which it
is earthed. This means that some of the
small components will straddle  across
others and odd wires which may be
already in place. but efficiency is all-
important. and pretty wiring a thing of
the past if it interferes with results. Clip
the leads of all capacitors as short us
yau cun  consistent  with  reasonable
gronping,

COMMON EARTH

The circuit is dvawn so that these all-
important earth connections are shown
as joined to a common point in each
of its sections.

We have grouped the components to
the high voltage line, ratio detector, elc.,
so that they make a neat and logical
progression in wiring. Note particularly
the positioning of the detector com-
ponents, which can mostly be mounted
on the terminal strips before bolting
these to the chassis.

Incidentally, we have added a little
extra depth and height to our original
chassis measurements in order to give
a littte more clearance than in the orig-
inal.

The aundio lead vses a piece of shielded
co-ax which runs along the edee of
the chassis and out through its own exit
hole to avoid any coupling into the rest
of the circuit.

The limiter grid resistor of .1 meg
must be mounted right at the solder lug
of its IF transformer, with the shortest
possible lead to avoid radiation from this
point into the circuit generally.

As the Playmasters have floating fila-
ment leads within the chassis, it is a
good idea to use filament chokes to the

COIL

& TRANSFORMER

DETAILS._

IFT.—38 swg DSC.

29 turns
— 40 swg.
?E%_c]ing 5 4 5 turns DSC.
-3/16” 40 swq.
1FT2-1,8" 45/38 wes - nse 2
T 15415 turns

< =38 turng

a

15pi

PO4
BASE
1ot Bpi

B i

0SC.
L1-5 turns, L2-4 turns
16 swg. T.C. 516" dia~

Aerial coil is mounted on standard threaded
diameter & }" long.
The moulded thread is a 2-BA or

miniature iron core, 17

DISCRIMINATOR

- bifitar wound
38 swy DSC.
(Spaced by
wire ha.)

47pt
5 4]ls
4
/%98 0©
20C.T. BASE,

Rt LHOKE—26 swg enam,

AERIAL COIL
4 turns

26 swg. DSC
1 turn PVC

simifar

All the essential information is given here for Those who may wish to wind their own

coils and T transformears.

Suitable cans, slugs and moulded formers ars now avails

able an the maiket @i at least fwo brands, inteisst in home built televisian cainpunsnts
having slready prompted their release,

limiter valve socket. Should any insta-
bility be noticed. try bypassing these lila-
ment terminals with two 1000 pf capa-
citors. The chokes should be kept away
from the rest of the wiring, quite an
casy matter with our layout.

The chokes themselves are wound with
26 SWGQG wire — enameiled will do — on
an 1-8in drill or other suitable former,
which is then removed. If you have
some spuaghetti which makes a close fit
over the chokes, slip it on. The chokes
are virtually self-supporting. and may be
strengthened with coil dope.

The IF transformers are quite easily
wound on coil formers of suitable dia-
meter, which again are available on vrder
or request. The coil table nominates
the wire used in the original kit, but
cnamelled wire of the same gauge can
be used.  See that plate and grid leads
within the can do not run close together.
Windings are exactly the same. and it
does not matter which is the plate and
which the grid. But the grid and plate
connections should be made to the oul-
side ends of each winding.

The discriminator is a litle harder to
miake, but ours took about [0 minutes
all told

Radio, Television & Hobbies, January, 1957

A common instruction im making bi-
filar windings is fo wind on four wires
side by side, and after applying coil dope,
to strip off each alternate wire, thus
achieving zlut9matic spacing.

WNDING METHOD

This is the best method, but it is very
fussy. We first wound on one winding,
leaving enough space between wires (o
allow a second winding to be put on

later, exactly between the  adjacent
wires of the first, leaving a spacing
about one wire diameter hetween the

turns of the finished job.

This isn’t hard, if you anchor the
starting end of each wire to one of the
former solder lugs before vou start, leav-
ing encugh loose end to make the neces-
sary soldered connection later.

When the first winding is in place,
spread coil dope over it, keeping tension
on the far end, and wait a few minutes
until the dope is dry.  The wire will now
stay in place and you can repeat the pro-
cess with the second winding.

An extra blob of coil dope at the very
ends will anchor the wires quite firmiy
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Hl BEFORE PURCHASING YOUR RADIO SEE AND HEAR
- e

MANUFACTURERS
OF COMMERCIAL
RADIO RECEIVERS
FOR 14 YEARS

FOR QUALITY
FOR ECONOMY

*
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THE NEW RANGE OF HIGH FIDELITY CHASSIS BY

CLASSIC INCORPORATING THE MULLARD 5/10
. F ' e AUDIO AMPLIFIER CIRCUIT.
A Al et T8 SR 2 i o 22 391D = v
reve Doost Frequency Response 40 to 13,000 Cycles — Max. Output 10 Watts.

Ultra modern circuit using nine high gain valves including “magic eye” tuning indicator. Perma-
E . tuned iron cored coils and intermediates giving excgl!em _in(er§tat.e recep',i:;-.l and a short wave
range of 12,000 miles. AIl valves used are the new Philips nine pin innoval series.

Tone control and audiv stages incorporating the Mullard 5/10 amplifier circuit with separate bass

NEw . and {reble controls giving + or — 13db. boost or cut at 50 cycles L.F. and 10,000 cycles H.F. com-
blned wlth push-pull output wlth inverse feed-back gives you really high fidelity reproduction
from your radio or favorite recordings.

Dual speaker comblnatlon using a heavy duty woofer (12in M.S.P. Jensen AU54 special) with
NEw . matching 6in tweeter and cross-over network giving a frequency response of 46 to 13,000 cycles.

Speakers are mounted coaxially making only one Ilin mounting hole necessary.

If required the new Maznavox high fidelity twin coned speaker can be supplied.

Large calibiateo eage-ut dial in plate glass (llin x 7in) with main sfations of =ach State In
NEw o prominent type Dial fitted with counterweight drive giving smooth tuning Indicator lights are.

fitted showing which band is in operation. Dial can be supplied in cream, black or brown with

matching. knobs and escutcheon to suit contemporary blond or walnut finished cabinets.

NEW Sensitive “magic eye” tuning indicator (EMS80) making tuning simple and positive even on
. interstate. overseas and country stations.

Al chassis are wired for the fitting ol an F.M tuner or tape recorder, special plug being provided on back of
chassis, also ick-up terminals and outlet for grammo motor.
Power swltch Is fitted to volume control, radiogram switch combining with wave change switch  Audio end ot set

can be used with T.V receiver if required

ALL CHASSIS GUARANTEED FOR A PERIOD OF 6 MONTHS

A New 10-Valve Dual Wave Radiogram Chassis £42'15'-

The ideal chassis for those difficult locations where reception is doubtful. Specifications
as nine valve unlt but with the addition of high gain tuned R.F. stage giving greater
sengitivity and selectivity on both broadcast and short wave bands. F.O.R

Write for full specifications

RECORD PLAYERS AND CHANGERS

We' have a complete range of 3-speed record playing equipment, including Dual, Coilaro or Garrard Players, with
turn-over crystal pick-ups or your cholce of Garrard, 8tromberg-Carlson, Collaro or the new Dual 3-speed ci\angel
that wilt play 7, 10 or 12in record intermixed. All changers have turn-over Crystal pick-ups,

CLASSIC RADIO ‘s

Phone UA2145
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enongh for you to handle them without
fear of unwinding,

The bi-fitar swinding should be put on
the former first, so that you can accur
ately  measure  the spacing  between it
and (he primary.

This winding is another straightfor-
ward job. When it is finished, glue a
layer of paper over it with coil dope.
and wind on the 5-turn coil over one end.
A further application of dope will leave
the whole assembly quite rigid.

The two bi-filar windings are connected
so that the end of one connects to the
beginning of the other. Thus the whole
winding is in the same direction through-
olit, but in two sections. Before the dope
is bone dry. adjust the spucing between
the turns so that it is as even as possible.

COIL DETAILS

Full details for coil winding are given
in the diagram and coil table. It is
best to use the gauges mentioned, but
just to make sure, we used 38 enamelled
wire as being perhaps easier to get,
and found no trouble in obtaining align-
ment. In any case, the removal of a
turn or two if it should be necessary is
only a few minutes job.

.To line .up the set with home-made
coils really calls for a simple service
oscillator capable of -tuning to 10.7 Mc
and modulated for preference.

The oscillator output is applied by
clipping the hot lead to the grid end of
the S-tiirn winding to inject the required
voltage. An ordinary multi-meter is con-
nected o the diodes so that an oulput
voltage can be indicated, using a couple
of .1 meg resistors (or thereabouts) to
reduce the loading effect of the meter

J......‘..............................t

PARTS LIST

I Chassis éx5x1L inches
I MSL/48 dial.

$ 4 7-pin miniature valve sockets with
o shields.
¢ | Roblan FM 2-gang.
2 107 M/c IF transformers, (or
materials to wind same, see fext]
1 10.7 M/c detector, (or materials

to wind same, see taxt]
i length of 16 swg TC wire (to hand

wind RF anode and oscillator coils)
| length of 26 swg enamel wire [(fo
wind RIP heater chokes)

VALVES

4 AMS

GEX35 germanium diodes.

2

CAPACITORS

2 33pf bead ceramics.

2 47pf bead or disc ceramics.
3 300 pf ceramic or mica.

1 500 pf ceramic or mica.

I 1000 pf tubular ceramic.

2 2x1,000 pf ceramics.

! .05 mfd paper.

3 5,000 pf ceramics.

1 .01 mfd ceramic.

1'8 mfd 125 volt electralytic.
RESISTORS

> 2 150 ohia 4 waft,

3 4,700 ohm } wath

2 .01 meg 1 watt

¢ 4 047 meg L watt,

3 .1 meg % watth

1 6,800 ohms | watt.

SUNDRIES

Tinned copper wire, hookup wire,1 5-pin
p

a

90006000 :0000080080¢80 0L

e

lug, length of PTIM coaxial cable, nuts
nd bolts, solder lugs, | 2-tag strip
3 3-tag strips, | B-tag strip, 2 knobs.

.......l.lll'l'tﬂ&‘l&t@lo“.....---------'l'.l&luﬁlo..

0000000000000

The IF slugs are now adjusted one by
GNE 1o give the masimin réading on the
mcler.  Lhe modulation i only usetnl
as i means of focating mitial output when
the slugs are budly out of line -- il
should  be  switched out tor final ad-
iustment,

Having obtained a peak for each coil.
reducing the oscillator output to the
lowest practical amount, it is necessary
to balance the discriminator coil.

To do this, the meter is connected be-
tween the chassis and the junction of
the two condensers across the diodes,
using the isolating resistor once more.
Leave the oscillator connected and set

to the same frequency as used for IF
adjustinent,

The core which tunes the bi-filar wind-
ing is now adjusted until the meter reads
zero. On oue side of ¢otrect balance the
ineter will give a positive reading, on the
other side it will hit the negative pin.
The setting for zero adjustment is quite
sharp and is unmistakable when you
reach it.

If you find any coils, including the
discriminator, will not peak. turns should
be added or subtracted, according o
whether the slug is “all in” or “all out”

(Continued on Page 97)

* Belt Drive.

* Unique Speed

Change allows
3 p.c.  speed §
variation on any §
speed setting.

* Wow flutter,
rumble and hum
indiscernible.

* Heavy Cast
12in Turn Table.

* Spindles hard- §
Hened a oy
i growund. .

I * Motor 4 Polc
‘J Dynamically

|| Balanced.
|

Victorian Agent: William Willis and Co.

in short ‘supply.

0 R‘P H E us ;-spweed Transcription

Tables For Highest Quality Reproduction

Price £24/12/- includes tax. Freight extra

Pty,

Owing 1o very high demand Orpheus turn tables are
However, produetion is being in-
ereased to meet all requirements.
Manufactured by Orpheus Sound-Reproduction Equipment Pty. Ltd., Melbourne

Turn

Lid., 428 Bowrke Sireet, Melbourne.

Comprehensive details on request C
Faton & University Test BEquipment Lines avatlable, whetber vou want a kit or

a factory built article we can

are able Lo assisl van

help

Radio — TV — Electronics

Immediate Detivery on Uhis and many other

VOLL,
with all

THYRON RADIO SUPPLIES

233 Victoria Rd.,
1 GLADESVILLE, NSW. wX3428

The Paler TV-M is a basic necessity
1 all ol these fields, as a Vacuum Tube
Volt-ohmmeter o i a most compre-
ensive 42 ranged instrument, in manu-
stured gualily it’s Tops' and at the
price, unequalled. Brief Technical
vetalls:-~DC Volts. with 11 Megohm
input res. 0 to 1500 volts covered over
DC Volts with HT probe

i ranges,
1000 Mego‘hm input. 0 to 30.000 volts
covered il 6 ranges AC Volts R. M. S.
Sine Wave 0-1500 volts covered in 7
ranges.  AC Volts peak to peak 0-4200
covered in 7 ranges. Resistance 0~1000
Megohms spread over 7 ranges. De-
cibels ImW in 600 ohms — 4 ranges
Decibels 6mW in 600 ohms — 4 ranges
Frequency response 25 cycles to 5 MC.
1‘(11:)“;\/1((:3“5w| Diode robe from 50KC—

Price £56/2/2
Terms available.

Accessories: Crystal Diode probe and
lead for UHF measurements up to 400
ATC, £5/97/8 High Tension DC Multi-
plier Probe and shietded lead to extend
TV-M o 20060 volts DC. £19/13/78

reliable Muil
Riudtio~elecirienl

Your
VOtly

Order
needs

Speciaiisrs
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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 fo 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-

of reproduction on performance and figures is amazing. Futhermore, ponets a. ae 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 Waqatt Ultra Linear Amplifier—~— @ Wide ange Tumners Nos. 1 & 2—
for magnetic or crystal pickups. for magnetic or crystal pickups. 455KC and 1900KC with whistle

® 17 Wett Ultra Linear Amplitier—
for magnetic or crystal pickups. The Standard Tuner—with R.F.
® 13 Watt Crystal Ultra Linear stage for the countryman.
Amplifier—a special for crystol ® Control Units 4, 6 and 7—a com- ® F.M, Tuner.
pickups. prehensive range. " @ The Baby Tuner.

® 5 Watt Ultra No. 13 Amplitier— filter.

for crystal pickups.

We carry a wide range of accessories, including such well known names as MBH Pickups, Duode, Goodmans, Jensen and Rola
speakers, Colla.. Transcription and Dual Player Urits etc.

SPECIAL. .A complete high-grade
Playmaster Outfit for only’' £46/1/1

(Amplifier in kit form ready to build yourself] or £54/12/1 with
amplifier built and tested. If you are keen to obtain hi-fidelity
reproduction, something much better than could be expected
from even the more expensive radiograms, this offer will appeal
to you. The outfit comprises Playmaster 5/6 Watt amplifier
{similar in appearance to the 13 watt illustrated at left}, the
sensational Magnavex 12 WR twir cone speaker, and latest Dual
record player. This offer can only hold for & limited period.
Increases in the cost of materials will force a price increase soon.

Send now for iMustrated list fully detailing Plavmaster units
and accessories.

Sydney, N.S.W. PHONE BA4893

- . : - E TO ELECTRONIC PARTS PTY. LTD. E
ELE(TRONI( pARrS pIY‘ LTD. i lz:’::es”r:ail me your free catalogue describing E
THE HI-FI SPECIALISTS : Playmaster Hi-Fi equipment. :

E. S. & A. BANK BUILDING, E Name i
Corner Broadway & City Rd. (opp. Grace Bros) E Address i
§ L]
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A COURSE IN

PART SEVENTEEN—THE FM SOUND CHANNEL

In this month's instalment, we conclude the discussions of audio systems, as employed in tele-
vision receivers. The matter of treble de-emphasisis examined, circuit design, speaker place-
ment and the principle of "'stacking’, which is often used in receivers to save current drain,

A QUESTION which arises with FM
and television sound systems is
that of treble de-emphasis.

As explained earlier in the serics, the
FM sound radiated by the transmitter is
pre-emphasised, to quote the standards
....%In accordance with the impedance
frequency characteristic of a  series

inductance-resistance network having a .

time constant of 50 microseconds”.

In evervday language. this simply
means that the higher modulation fre-
quencies are boosted during transmission
by the prescribed amount.

RECEIVER COMPENSATION

It is intended that a corresponding
amount of treble de-emphasis (i.e.. treble
cut) be used in the receiver, to restore
normal balance to the sound reproduc-
tion.

Naturally enough, any incidental noise
and background hiss is attenuated along
with the surplus treble response and the
signal-to-noise ratio is thereby improved.

The standards specification in terms of-

two circuit elements and a time constant
gives the basic information necessary to
design a complementary de-emphasis cir-
cuit. Most readers will be happier, how-
ever, to see the information in the form
of a response curve, which is given in

figure 105.
It happens to be very like the de
emphasis curve employed with some

microgroove records.

A basic de-emphasis circuit is shown
in figure 106, comprising simply a re-
sistor and capacitor in series. When R
is large, C has to be quite small to give
the required curve. typical values being

+5

heat dissipation and first cost.

1.0 megohm and 50pf. If R is reduced
to 10,000 ohms, C must be increased to
OuSmfd., to give the same curve or the
same time constant,

In a practical television recerver, it is
very seldom that the de-emphasis net-
work appears in this simple basic form.
Figure (06 assumcs that the input volt-
age is constant or. al least, that the input
source has a low resistance when com-
pared with “R”.

Such is not always the case, and “C”
may have to be given a smaller value
than expected. because the resistance of
the signal source may appear effectively
in series with “R".

Various other secondary factors may
intrude as, for example, the shunting ef-
fect of the volume control across the
output terminals, the presence of stray
capacitance due to shielded wiring and
the possibility that o designer may use
less than optimum de-emphasis at . the
detector to make up for treble losses
elsewhere in the circuit, or c¢ven in the
speaker itself,

OVERALL RESPONSE

The basic requirement—which may or
may not be observed in detail—is simply
that the overall response of the audio
system shall conform to the curve of
figure 105,

It matters little whether this is achiev-
ed by a special de-emphasis network,
recognisable as such, or by using de-
liberately large values in other bypass
circuits. The choice of such components
will be obvious enough to anyone
familiar with audio practice.

o BELS

DEC)-

U
o

N

=10

Koo

CYCLES  PER 1000

SECOND 10000 20000

Figure 105: The optimum response curve for a TV receiver audio system designed
to complement the 50-microsecond pre-emphasis in the transmitted FM sound channel.

VISION

In most other respects, the audio sys-
tem of a television receiver is fairly
straightforward . and does not call for
lengthy examination.

As a rule, a very simple amplifier is
employed, generally a voltage amplifier,
followed by pentode output valve, with
feedback around the combination to
minimise distortion,

Such an amplifier is capable of pro-
ducing plenty of sound for an audience
scated within comfortable viewing dis-
tance of the screen.

In everyday use of a TV receiver, the
tendency is to operate the sound at a

OUTPUT

1

DE-EMPHASIS CIRCUIT

(? INPUT

Figure 106: A basic de-emphasis cir-

cuit involving one resistor nad one

capacitor. Practical circuits usually

impose other R and C quantities which
have fo be considered.

level which is not disproportionate to the
limited size of the picture.” Most of the
time, the audio system is reproducing
speech at low level and the chief require-

“ment is therefore pleasant, crisp sound,

free from obvious distortion.

Furthermore, since the sound is less
iikely -to be used as a mere background
to other unrelated activities, there is less
urge on the part of the user to eliminate
the high frequencies to render it less ob-
trusive.  “Tone controls” are therefore
not regarded as essential fitments in ord-
inary television receivers.

AUDIO LINE UP

As far as local receivers are concern-
ed, some use separate andio amnplifier
and output valves as, for example, a
6AU6 and a 6AQS5. Components and
circuitry  aré  very similar o conven-
tional AM broadcast recetvers.

Where it is desired to conserve space
or reduce the number of valves, a
single multiple type can be used. A
rather unusual example of this praciice
appears in the currently produced RCA
Personal Portable TV receiver.

In this circuit a 6US triode-pentode,
which normally serves as a frequency
changer, performs a variety of func-
tions.

Radio. Televicion & Hobbies January
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A NEW YEAR RESOLUTION!

for anyone interested in Tape Recording
I must hear and see

@ \ r ARA
“ROVATAPE

BEFORE BUYING ANY OTHER BRAND

and make sure that all their claims are true.—Here they are:—

* Guaranteed Frequency response.
* Up to, 5000 ¢/s at 17/8in/sec without flatter or wow

{good quality for music) " S TRE , R
* Up fo 9000 c/s at 3in/sec and up to 14000 ¢/s af 40 seconds Fast Forward and Rewind,

Tiin/sec both giving HI1 reprodoction. * Instant bui resilieng “Differential™

(15in/sec also available)

IPLEASING to LISTEN to
EASY to OPERATE
BEAUTIFUL to LOOK uat
RELIABLY made and designed (Guaranteed for one
year).
HIGH value for LITTLE cost.

YES, these are Novatape’s claims. check for yourself!

% The most simple and efficient ONE KNOR Tape Control
giving definitely no spilling of fape.

Brakes,

We offer to send ON APPROVAL to districts without representation WITHOUT OBLIGATION TO BUY. .,
Please write for details and we will be pleased to assist you.

COMPARE, FEATURES — COMPARF PRICES and vour chaice will javariably he NOVATAPF which is ip-
dividually built—not mass  grodiiced. A Hishk Ouality

product at a LOW Prige. ‘ 4 - ‘ -

rx ”
(Three speed, three motor, 7-inelt reed modlel

with 2 hewils or 3 hesds. With 0 3 HEAD
Recorder direct compurison between ilic i g sovnd amd  the recovder
sound can be made IMMEDIAYELY. thus emubling the carrcet fevel ete.
100 pe reecording assured undee ull conditions,

I’EC H o- ETTEII (1;“:0 Speed, i?'/-l-’ill.(‘ll reelt) fight.

weight (1901 in Zip carrving bag,

BARGAINS:—

A few more “NS» 3 moilor-2 speed DECKS. TO CLEAR FOR £209/10/-
1 DEMO “NOVATAPE™ A 3.speed . e e e £380
MOTORS FOR CAPSTAN. take-up or rewmd e L. K34/
TAPES: Slightty Used, £1, New, Plastic. 1st qualiry to clear £2,

T.V. | * " i
= ¥ | ULTRALINEAR 0/P TRANSFORMERS

VOR FVERY TYPE OF VALVE, “Nova” Ploveered “Ullratinear” in  Austealis.”

ur to 12 WATT (2 impedances), £4/17/6. Up to 20 WATT Q2 impedsiees) £6/37-,
Other types on application,
O/P Transtormer for Playmaster 1 fo 11 and for the

Mullard 5-10 and 20 watt Amplifier Transformers-Kit Sets
TRANSISTOR TRANSFORMERS, T.V. TRANSFORMERS

Rewinds and any type transformer or coll to cnstomer’s specifications.
Call. ring or write for quote on yonr needs.

TERMS ON LOW DEPOSIT

For further details contact your dealer or

AN IMMEDIATE GREAT AL N VAII
SUCCESS! THE. ..

Fully Transistorised " Open Saturdny mareing and week nights.
FIEI_D.STRENGTH‘TESTER Melbowrne engulries: R, ‘wnller, 89 ltlwmum Rd.. Cﬁulﬂeld:g‘

or ‘Slefetoise’ Electronies, 5 Moore St.. Hawthorn, B2, Haw, 3363,

eavanancuancumene CUT OUT HEREawzaccaccuaaaan..,

LF29%1,

afford.

] a
/87 §
: Plesise send without farther obligntion detulls of 1
] 1
¥ 1
[
§ Namm '
A small portable instrument every CR— [
TV technician and workshep cam : RESS :
] 1
.-

1 enclose LARGE self-addressed envelope and 6d In stamps.

B G S GRS e W Ak W MG M S e e a1 A A e U6 I A B O ¥ S R S O A A e ma A O GR R R

Page Sixty-six Radio, Television & Iobbies, January, 1957



Fhe pentode section acts as a 5.5 Mo
mtercarrier - awplifier, feeding a pair
of crystal diodes as a ratio detector.
The demodulated signal is reflexed 1nto
the same pentode for audio amplifica-

hich

tion. then passed into the triode,
Serves  as  an  output stage dehv <
about ong half-watt to the <peaker
This is presumably reckoned Lo be
adequate for a portable receiver.

Much more impressive performance
1s available,  however,  for  muitipic
valves more suited to the upplicution.

Figure 107 shows the circuit details
of an amplifier designed around the tri-
ode-pentode type 6BMS, This com
posile valve contains a triode with an
amplification factor of 70 and a {rans
conductance of 2200 mhos, well suited
to usc as an audio voltage amplifier.

For audio service, the second section
has ratings typical of a power pentode.
being capable of delivering up to 3.5
watls oulput at a current drain of ap
proximately 40mA.

The large dropping resistor shown’ in
series with the HT supply serves a double
purpose, in that it reduces the valve
operating polgntials to the required tigure
and also provides a vseful degree of ad-
ditional hum filtering.

HT "STACKING"

In “economy™ receiver designs, the
power consumed by the audio amplitier
and any associated resistors is likelv to be
viewed with some concern.

Any economies which can be eflected
in total current drain will reduce the size
and weight of the power transformer and
possibly simplify filtering problems. On
this basis and on the assumption that 3.5
watts of audio is not essential, the prin-
ciple of “stacking” has been considered
by some designers.

Figure 108 illustrates the basic idea.
Plate and screen of the audio power am-
plifier are connected, as normal, directly
to the high tension supply line. However,
instead of the cathode being at near earth

potential, it is merely bypassed to chassis .

for audio frequencies by a suitable elec-
trolytic capacitor.

The actual DC path is through a small
decoupling resistor, thence to the B-plus
supply point of the IF amplifier.

In most cases, the [F strip requires only
a modevate HT supply voltage and would
normally need to be fed from B-plus
through a larger separate dropping resis-
tor. By connecting the IF amplifier and
the audio power amplifier in series, as far
as DC is concerned, the available supply
voltage is shared, two large dropping re-
sistors are climinated and the drain of
the set reduced by ubout 40 millianps.

LESS AUDIO POWER

The penalty is obvious enough in that
an output valve with less than .50 eflec-
tive volts cannot supply as much power
audio as one with a higher applied volt-
age, unless 1t is specifically designed for
this class of service.

The operating conditions of the audio
amplifier and the IF section are also in-
terdependent in that current vaviations in
one, due to ageing, AGC action, &c.,
must affect operating conditions of the
other. However, by establishing the grid
potential of the audio stage, as indicated
in figure 108, the distribution of voltage

OV
FROM
RATIO
DET. 02
&
1.
-:25
+290V-

Figure 107: Circuit details of an audio-amplifier using a 4BM8 triode-pentode.

Feed-

back is applied from the secondary winding and a series capacitor gives a small
amount of bass boost below 100cps.

betw:ca the two sections ot the receiver
cun be held fairly closely.

Iy is inleresting to note, In passing,
that the idea of “stacking™, or conhect-
ing stages in series for DC, is used
often in other sections of a iclevision
receiver.

The direct-coupled cascode REF um-
plifier is an example, the two 'triode
units being connected in series  across
the full HT supply voltuge.

In some tuners, the idea 1s appiwed
also to the mixer and oscillator func-
tions. the two sections of the frequercy,
changer being connected in series as
far as DC is concerned.

In all such cases, the
tion saves on HT current
reduces the number and
dropping resistors required.

series  connec-
and 4iso
wattage ot
Thus, pro-

)B

= 125-150V + e

(IF AMP.)

Figure 108: This diagram illustrates the

principle of "stacking" circuits to con-

sarve HT current drain and eliminate

the need for large dropping resistors.

Here the audio power amplifier and

the [F system operate in series as far
as DC ¢ concerncd.

viding the various circuits can be made
complementary in regard to voltage and
current  requirements,  significant  sav-
ings can be made in terms of HT drair
component cost and heat  dissipatwo
within the cabinet.

So much, then, for amplitier design.

Placement of the speaker is often a
problem, because the whole front face of
the cabinet is frequently occupied by the
picture tube, the controls and the atiend-
ant mechanism.  Obviously enough, the
speaker must be so placed that the senses
cun accept the sound as coming from the
picture area.

In a full console receiver the problem
Is overcome by mounting a single large
speaker behind a fret in the lower portion
of the cabinet.

In “table” models, where no such space
Is avallable, a variety of arrangements
has been used.

SPEAKER POSITION

If the cabinet stands on legs, it is pos-
sible to have the speaker against the bot-
tom of the ,cabinet facing the floor.
Whether the higher frequencies are lost
or hcard depends largely on the floo
covering, while the scheme obviously pre-
cludes the receiver from being placed on
top of any other piece of furniture.

Mounting the speaker on one side ot
the cabinet is another popular scheme,
although the arrangement may not always
be the best for listeners seated toward
the remote side.

Overseas, this objection is often met
by mounting speakers on both sides of
the cabinet, so that the source of sound
is dispersed and masked.

A still further scheme is to have a
small oval speaker inclined at an angle
underaneath the picture tube and radiat-
ing forward through a tunnel and a vent
in the front of the cabinet. The success
or otherwise -of this scheme largely de-
perds on how large a speaker can be
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CODE No | VOLTS | Aside | MA FLLAME] 101000, 6600
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PF 174 | 230-24 X5 ias y ok 2 10,000, 6600. 63,43, #.22) {50-8000 c/s
PF 175 | 230-240 | 385 139 (SN ETARTGIN s e
PF 545 240 EXt. 1000 2 |63V/3A 63V/DGA VIBRATOR TRANSFORMERS FIRST PREFERENCE
350 20 4V TAP 2.5/2A .
; PRIM D.C. o'PUT BUFFE
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accommodaled and on the inescapuble
acoustic properties of such a tunncel.

To avold this limitation, some oversvas
reccivers carry only o very small “twee-
ter” speaker at the front of the cabincet,
with one or two larger speakers at the
sides, handling the low frequency cem-
ponents. This arrangement is claimed to
give the illusion of sound coming from
the picture area, while not limiting re-
sponse of the system at the lower fre-
guencies.

Where a special order of tidelity s re
guired, as for sclected musical  pro-
grammes, the obvious course is to pro-
vide connections for an external speakar
or, better stifl, an audio take-off point
from which the sigriads can be fed (o a
remote high-fidelity installation.  Under
such circumstances. the divorcement of
sound and picture may be accepted will-
ingly.

SOUND IF

Two points require comment before
concluding this discussion of TV sound
systems. .

The first is the means by which the
intercarrier beat at 5.5Mc. is diverted
from the video detector to the sound IF
channel. yet is prevented from reaching
the picture tube grid. It involves the use
of tuned ucceptor and “trap™ circuits and
will be discussed later in connection with
video detectors.

The second point has to do with the
phenomenon called “indercarrier buzz™,
which is a frequent topic of discussion in
averseas journaly covering TV servicing.

A complete discussion of this subject
is not called for at this juncture, but a
passing reference is justified.

Intercarrier buzz occurs when, for any
reason, the 30-cycle frame frequency be-
comes audible in the sound channel. The
term “buzz” is appropriate because the
frame signal, irrespective of its source.
is an angular waveform and therefore
rich in high order harmonics.

The adjective “intercarrier” is not
so easily justified, as will be evident
from the following remarks. Not all

“buzz™® type interference is attributable
to intercarrier effects, even though they
are so described.  Nor are they peculiar
to receivers which utilise the intercar-
rier principle of reception.

Buzz is often evident when the sound
and picture carriers are intermodulated
in the wrong proportions or at points in
the receiver other than the video detec-
tor. The result is a disproportionate
content of AM in the sound carrier,
which may not successfully be rejected
by the limiter and/or FM detector.

It follows. by the way, from this re-
mark that, even though the root cause
of intercarrier buzz may be found in
other portions of the receiver, an inter-
carrier sound system which has a high
degree of discrimination against AM
components will be more proof against
“buzz” than one which is limited in this
respect.

CAUSES OF BUZZ

Disproportionate mixing of carriers
may be due to mistuning. either inadver-
tent or because drift has placed the cor-
rect tuning position outside the range ot
the fine control. Such mistuning may
place the picture carrier unfavorably iu
the overall response curve, reducing its
apparent strength in relation to the sound
carrier.

The method incolves the use ol
transtormers icith a very lich degee
af coupling letiveen cnd
reindings,
transforniers  are
made by running o piisoof

priviay
_{:’”'4’)]14;”/ A}
Sirch wormatly

wires on

i

&3
P
e

to the former in a single operation. the
ends then being separated for con-
nection to the appropricte lucs.  In
effect, the primary and  secondury
ure completeh intericound, turn for
tira,

Phe  resulting
described s

traasformers  are
“hifilur-icound™  or

“eenity cowpled”,

Because  of the lLich degree ol
mutual coapling the tico windings
cannof  exhibit  sepurate resonance

effects und merely behave as a single
tuned circuit, rwith lumped values of
inductance and capacitance.

A single internal slug is normually
nsed to peal the double winding at
the required [requency of resonance.

In some schemuatic cirenits, the
presence of a single slug is the only
hint that an intersluge transformer
is bifilur-wonund. In other cases, as
per the accompanying illustration.
the schematic is draen to indicate
intimate  coupling  benwveen e
primuary and secondary.

Bifilur-cound  transformers  are
often used in IF channels, in associ-
ation with double-tuned over-coupled
types, to give the desired orverall
response curve.

|
|
|
|
|
|
%
|
2
i
E

Another frequent cause of the trouble

stems from excessive signal strength,
which may overload one of the
later IF stages. The chance of such

trouble is accentuated by an imadequate

AGC system or by the unwarranted use

of a high-gain aerial system in a high
signal level area.

In the presence of such overload. intet-
modulation of the signals is inevitable and
it is a matter of chance as to what the
proportions will be and how the resultant
will add to that produced separately in
the video detector.

In critical cases, misalignment ot the
IF channel may aggravate the trouble or
even frequency discrimination effects in
un aerial system or its feeder cable.

Distinct from these effects, which stem
mainly from the transmitted signals s

BIFILAR-WOUNKD IF TRANSFORMERS

A method of interstage coupling is being employed in the IF channels
of locally-built receivers, which was not discussed in part fourteen of
this present series.

As tar as alignment procedure is
cancerned.  bifilos wound — trans-
formers cun be treated as single-tuaed
cozpling  cirendis haring  simple
resonaice  crrives  and  capable  of
heing  stageerduned, as alrevdy  des.
cribed in connection cith figures 87
ane 08

Compured awith singletuned  coup-
ling coils. bifiluravound transformers
climinate  the need  for interstuge
coupling  capucitors  and  resistors,
since the eindings  themselves  pro-
vide the necessury coupling and NC
cetorn cireuits for plate and  grida.

{ Jurther point is that the windings
do not need to hare a striet 1:1
turns rifio, so thet more satisfectory
cotpling can be made beticeen stages

EARTH
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4

DIODE
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involving unsuitable values of valve
impedance or valve capacitance.

A simple application of bifilar
wound transformers is found in the
article on puge 64 of our last issue.
The construction of « bifilar trans- z
former is illustrated on page 64 (re-
printed herewith), while the circuit
of a video IF amplifier using several
such transformers is shown on page
67,

It is interesting to note the ussoci-
ated  trap  circuits and  the bifilar
principle applied to the construction
of a ratio detector transforiner.

PP PR SR SR B g S € ittt et

the possibility of interference from the
receiver’s own frame circuits.
Shortcomings in the layout ot the
chassis may allow energy from the frame
deflection circuits to be induced into the
actual audio circuits.  Alternatively, de-
preciation of filter or decoupling capuci-
tors may allow coupling through the
power supply, sufficient to cause trouble.
Occasionally, these various effects can
operate in reverse, allowing sound energy
to penetrate the picture channels., The
picture may then contain & background
of random patterns which vary in sym-
pathy with the sound modulation.
These are possible problems which war-
rant mere mention at this stage. How to
identify and correct them would belong
more correctly o articies dealing speci-
ficully with servicing television receivers.
(To be continued)
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a metal vane between the two plates
without touching either, what effect will
it have on the capacitance?”

1 could only suggest that such a
manoeuvre must increase the capacitance
between the original plates, provided their
spacing remained unaltered and the addi-

tional metal vane was left “floating” in
the electrical sense.
“Exactly,” he agreed. “That’s why I

asked the question,”

On this reasoning, the simple inter-
polation of a screen grid would IN-
CREASE rather than decrease grid-plate
capacitance. In other words, the ex-
planation given in the textbook was in-
complete, misleading and, to all intents
and purposes, wrong.

The sanity of our worthy staff member
was vindicated; either that or we were
both mad!

CAPACITOR ACTION

Let's look again at this manoeuvre of
inserting a metal vane betwen the plates -
of a simple air-spaced capacitor,

Such a capacitor is illustrated in figure
2a, just two plates of given area and
separation, with a mutual capacitance
shown as C1.

In figure 2b, the plates are undisturbed
but a third metal vane has been inserted
midway between them. The capacitance
between the two Dngmal plates can now
be regarded as the series resultant of C2

Lot Buy L Qngumncnt

A couple of weeks ago, a member of our technical staff walked into the office with a

puzzled look on his brow and a textbook two inches thick in his hand.

"Tell me", he said,

"Am | mad, or the fellow who wrote this book?"

Secking the right word for the occa-
sion, | simply told him that I'd have to
consider the matter carefully before of:
fering a final opinion. In the meantime.
1 didn’t think there was cause for imme-
diate alarm and that his rate of mental
deterioration did not appear to have
increased unduly during the past weeks,

Why his present agitation?

A STICKY ONE

With shaking fingers he opened the
book about one-third the way through
and indicated a section dealing with
screen-grid valves.

It was an old book, written when
screen-grid valves were much younger,
but a book that even a modern student
might take seriously.

I began to read, without any special
reaction. In quite conventional fashion,
the writer emphasised the presence in
triode valves of grid-plate capacitance
and showed how it led to oscillation
troubles when such valves were used in
tuned RI or IF stages,

The discussion was supported by a dia-
gram something like figure la.

It was then pointed out that the capa-
citance and the tendency to oscillation

could be reduced, as in the screen-grid
valve, by the interpolation of an addi-
tional electrode (the screen) between grid
and plate,

So far so good.

What had rocked our friend was the .

explanation of how the screen came to
produce this most desirable result. 1
quote:
“This reduces the effective capaci-
tance between the plate and grid
. by the same reasoning that
connecting condensers in series re-
duces their effective capaciiy.”

I looked at the paragraph, at the ac-
companying diagram (figure 1b) then at
my questioner.

“Tell me,” he said . . “If 1 have
a simple air-spaced capacitor and push

by Neville
Williams

and C3.

But is this less than the original C1?
Ah no!

Since the original spacing has not been
disturbed and since the central vane
must have finite thickness, the separation
between adjacent surfaces in figure 2b
must be LESS THAN HALF that in 2a,

Since capacitance is ifhversely propor-
tional to spacing, C2 and C3 must each
be more than double Cl. Therefore
their series value, equal to half either
one, must itself be greater than CIl.

The capacitive coupling between the
two outer plates would be greater in
(b) than in (a), the centre vane following
a signal potential about midway between
the other two.

IT'S FALLACIOUS!

What is true of figure 2b must be true
also of Ib, so that the explanation of
the screen’s action in terms of series
capacitance is plainly fallacious.

Even if, for other reasons, the inter-
polation of a screen allowed grid and
plate to be scparated by a greater dis-
tance, the decrease in grid-plate capacit-
ance could only be proportional to the
change in distance, representing a factor
of perhaps three or four times.

Page Seventy
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Yet if we compare a triode with a
pentode of like order and construction,
the grid-plate capacitance may be found
in one case to be 2pf, in the other .005pf
—a ratio of 400:1. That’s just too much
to be explained away in terms of a
simple series-capacitance effect.

In actual fact, this “series-capacitance
effect” has very little to do with it and
the real explanation is found in figure
2c. The vital difference is that the centre
vane is now shown as being earthed or,
in more general terms, connected to a
point of zero potential with respect to
the other two plates.

The capacitance quantities C2 and C3
still exist and their series resultant would
be unaltered but there is a very practical
difference as compared with 2b.

EARTHED VANE

If an alternating potential were intro-
duced on to say the left-hand plate in
2¢c, displacement current would flow
through .C2 to the centre vane. But
this vane is earthed and it therefore
cannot acquire any potential at the
signal frequency.

Furthermore, since the centre vane is
unable to vary in respect to earth, it
cannot communicate any signal voltage
to the right-hand plate through C3.

Obviously, if the centre vane was
made large enough, there could be no
coupling between the outer plates. In the
dynamic sense, there would be no cap-
acitance between them, despite the pre-
sence of C2 and C3.

This is precisely the situation in a
tetrode or a pentodé valve. If measure-
ments were made on a conventional
capacitance meter, quite obvious values
of capacitance could be discovered be-
tween grid, screen and plate.

However, in practical circuits, the
screen of a tetrode or pentode is not
ermitted to vary at the signal potential.
t cannot therefore be party to the trans-
fer of signals between grid and plate,
but rather acts as a shield between them.

Being of necessity an open spiral, the
screen cannot provide complete shield-
ing and some residual transfer of energy
takes place by capacitive coupling

through the spiral and around the ends
of the electrode assembly. The coupling
however, being equivalent to

is small,

that produced by a capacitance of .008pf,
or thereabouts, in an ordinary pentode.

In a normal valve structure it is not
practicable to place a fine-spiral screen
between grid and plate and simply con-
nect it to earth or cathode. The almost
certain result would be to prevent the
plate from attracting electrons, with the
result that little or no plate current
would flow.

To prevent this rather disastrous re-
sult, it is customary to apply an inter-
mediate value of HT wvoltage to the
screen, so that electrons emitted from
the cathode are initially attracted to-
ward it through the turns of the control

grid. On approaching the screen, how-

ever, most of the electrons are then
attracted to the more positive plate.
beyond.

This “two-stage” movement of elec-
trons is important in understanding cer-
tain other characteristics of a pentode
or tetrode, as we shall see later.

The fundamental shielding action of
the screen is preserved by connecting a

These diagrams, similiar to
the ones in the original textbook pur-
port to show how interpolation of the
screan hetween grid and plate in a
valve operates by virtue of the "series-
capacitance' effect.

Figure I:

bypass capacitor between screen and
chassis. The bypass has to be of suffici-
ently large capacitance to prevent the
screen from varying its potential at the
signal frequency.

It's just a question of time constant
and storage effect. If the signal fre-
quency is high, as in an RF or IF
amplifier, a quite small bypass capacitor
will often suffice. In an audio stage,
particularly where the screen is fed
through a low value resistor, a much
larger bypass may be necessary.

So much for the shielding effect o1
the screen, but the story doesn’t end
there by any means.

In audio service, the effect of pgrid-
plate capacitance is not very important
in terms of circuit stability, though it
can have a roundabout effect on treble
frequency response.

In such service, one is usually much
more aware of the effect of the screen
on other valve characteristics.

Figure 2: Thres
steps in the dis-
cussion. Diagram

(¢) is the import-
ant one in relation
to screen-grid valves,

Figura 3: Presence
of the screen in a
pentode or tetrode
completely changes

the plate current
characteristic. This
results in vary high
values of plate re-
sistance and ampli-
fication  factor—a
very different story
from the one told
in the textbook un-
der discussion,

PLATE CURRENT ——»

For example, the attractive force
which operates initially on electrons
emitted from the cathode is largely pro-
portional to the screen voltage. The plate
is much more remote from the cathode,
¢lectrically, and only has a second order
effect on the number of electrons attract-
ed from it. .

In fact, it is possible to vary the
plate voltage of a pentode or tetrode
over quite a large range without
making much difference to the plate
current.

By definition, the internal plate im-
pedance of a valve is dependent on the
proportion of a small change in plate
voltage to the change in plate current
which it produces, all other voltages re-
maining fixed. It's just a straight appli-
cation of Ohm's law to the plate circuit
of a valve.

When we state, as in the ;_arevious
paragraph, that a large change in plate
voltage causes a relatively small change
in plate current, we are simply saying
that the valve concerned has a high
effective plate resistance,

And that is a fact. Whereas plate re-
sistance figures for triodes run from
about 1000 to 100,000 ohms, the figure
for pentodes and tetrodes runs from
about 50,000 ohms to several megohms.

The curves look quite different, too,
as indicated in figure 3. Whereas the
plate current of a triode rises in fairly
linear fashion with increasing plate volt-
age, the pentode and tetrode curve rises
sharply, then flattens off. Over this
region, the major useful portion of its
curve, plate current is very little affected
by plate voltage.

MORE GOOD GEN

Such is the story of pentode plate
resistance, as I have come to understand
it. But alas, in the aforementioned text-
book 1 found this “enlightening” ex-
planation:

“Incidentally, the alternating plate
resistance of the screem-grid tube
will also be greatly increased by the
reduction in tube capacitance, , . .”

The clarity and logic of the statement
appealed to me in much the same way as
a little ditty I remember that runs some-
thing like this:

“The elephant is a wondrous bird

That flits from bough to bough;

It makes its nest in a rhubarb tree

And whistles like a cow.”

Finally, and for good measure, I came

upon this shattering statement:

N L —
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SMALL SPEAKERS:
3C, 4C, 4F, 5C, SF.

OVAL SPEAKERS
4.5C, 4.5F, 5.7H, 5.71. 6.9H. 6.9L.
ALSO AVAILABLE

6H, oL, 8K, 8M, 8MDPA, I2M,
120 de-luxe.

EXTENDED FREQUENCY
SPEAKERS

12.0,

120X 2 OHM V/C .. .. £10/2/7
12-UX 8.4 OHM V/C .. £25/17/2

12-UX Hi-Fi 15 OHM V/C,
£28/19/5

CAR AERIALS

WALBAR C3 3 pce. 6ft cxten. Side

Mount .. .. . £2/10/9
WALBAR CF3 Top Cowl. 3 pce.
4ft Extcn. . ... £3/16/6
LEADS AVAH,,\H\.L IN 2ft, 3f1,

4ft. and 6ft lengths.

REPLACEMENT CARTRIDOES
ALL POPULAR MAKES PICK-UPS

ACOS GI9 LI1/11/6
ACOS GPYS Lo L, L,
ACOS GP27 .0 .. L.
ACOS HGPIT7/1C oL L.

)
3 L£2/18/6
J
ACOS HGP37/1D .. .. ..

£2/9/6

ACOS HGP3Y . .0 L0 £3/12/

ACOS GP59 . e X273/-
ACOS GP6r o0 0 L. L. £3/19/6
GOLDRING 200 .. .. £3/4/-
GOl I)RIN(: §55 .. £6

NEW..

Goldring precision pick-up arm and
shell,
Gl wﬁ . £7/10/-

Ace H}«hnmc(us AP § V1 N

CHOKES

Audio filter chokes by Ferguson,
National and Rola.
R. F. Filter chokes.
Q plus RFC2, RFC3 and VPC2.

R.C.S.. RF81 and RF106.

Q-PLUS (RYSTAL SETS

Gilt packed, complete
phones and acrial .. .. ..
Setonly .. .. .. .. .. ..

with  head-
£4/19/6
£2/13/6

GERMANIUM DIODES
TRANSISTORS

PHILIPS OA70, OA71,
OA8S.

PHH.IPS OC70, OC71,

CHASSIS

Ready-cut stecl chassis available for
most of R, T. & “H. amplifier and
recciver Cireuits,

OA72.

QC72.

REP[ACEMENT STYLI
ALL POPULAR MAKES PICK-UPS

GOLDRING S/10 S/3, §/6 . 11/6
GOLDRING 5/7.§/8.8/9 .. ]
GOLDRING S/ 10, S/14. 5715 13/6
GOLDRING S/ 16, S/17, 5/18)
GOLDRING S/11 .. .0 .0 .. 26/
Ask for  vour Goldring  aeedlc
stylus reference chart”™ giving recom-
mended replacement types and fitting
instructions.

RECORD PLAYERS
Iapeed TRANSCRIPTION  UNIT.
BALANCED 12in TURN-TABLFE.
Iain pick-up arm, Studio P Cartridge.
Collare 2010 .. .. .. .. £31/2/6
Also available:

Collaro  3/554 3-speed phayer,

. £12/15/6
BS.R. GU4/A .. .. .. £I12/15/-
B.S.R. MUI14 3-spced motor and
turn-table'only .. .. .. .. £7/15/-
LB.I. Loudness Controls.

Without switch .. .. .. .. .. 26/6
With scwitch .. .. .. . 32/6

HEADPHONES

2000 ohm £2/14/-
4(!()() ohm .. ..

. £1/19/-

FUSE Howms

Panel mount fuse holders.
Block type .. .. .. ..
Line type .. .. .. .. .. ..

RADIO SERVICE MANUALS

VOLS. 13 and 14 . . 24/- ea.
Philips Valve Data Book, 10/6 ca.
Rola Extension Speaker Book, 1/- ea

EXPANDED ALUMINIUM

27in x 131in . 24/- sheel
27in X (&in 31/6 sheet

8/6 ca.
. 5/- ea
1/3 ea

THESE ARTICLES ARE AVAlLABLE FROM YOUR LOCAL DEALER PLEASE ADDRESS ALL

ENQUIRIES TO OUR SYDMEY OFFICE.

FREIGHT

IS EXTRA WHEN DESPATCHED.
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“Also, in vilew of the greatly re-
duced electrostatic field within the
tube, the amplification factor, or
mu, of” the tube is greatly increased

If this statement is true, then I'm a
Dutchman!

Thans Zullen enkele, in de platentach-
niek veel gebruikte, begrippen onder de
loupe worden genomen.

(Anyone wishing to repeat this gag
can have a piece of the Dutch mag.
from which I copied the above sen-
tence.)

Just what is amplification factor?

According to definition, it is the ratio
of a change in plate voltage to a change
in grid voltage necessary to effect a given
change in plate current. Thus, if a 20-
volt change in plate voltage produces the
same effect on plate current as a [-volt
change in grid voltage, then the ampli-
fication factor must be 20.

BACK TO THE CURVYE

Well, now, if you look at the pentode
case, as illustrated in figure 3, it is ap-
parent that quite large changes in plate
voltage are necessary to effect a given
change in plate current. If this same
change in plate current can be brought
about by a small change in grid bias,
then the amplification factor, as per the
definition, must be high.

To attribute the difference directly to
valve capagitance is just plain “hooey”—
or am I mad, after all?

Changing the subject, a letter from
South Australia takes us to task about
an omission from the article on Tele-
vision Standards in the November issue.
Why didn’t we explain the reason for
the post-synchronising pulses?

This is a clear case where confession
is good for the soul.

When the article was in the course of
preparation, we had quite a confab about
these selfsame pulses, and frankly could
not see why they were necessary. So,
forthwith, we grabbed the phone and
started throwing the question at all the
prominent lecturers and engineers we
could think of.

The answers didn't help us much:—

“Dunno, mate.”

“Search me."”

“Man, that’s quite a question!”

“Ay um nodd doo zertum. . . .

“I say, old chap, I really don’t know!"”

We suspected that it might have some-
thing to do with controlling recovery
time in the frame oscillator.

Someone else suggested that presence
of the pulses was all part of the mech-
anism at the station for trying in ac-
curately with the half-line synch.

LEAVE THEM OUT?

Station engineers denied this and said
that they could put in the post synchro-
nising pulses or leave them out at will,

Furthermore, they had tried doing this
while watching the pattern on typical
modern regeivers, and had noted not the
slightest difference.

Their only interest in the matter was
to conform with standards.

"

There was reason to believe that some

types of time base required equalisation
and control after the frame pulses, but

! Dear Sir,

Perkaps I can “Buy An Argument’
or something.

In your article “Australian TV
Standards” in November issue, page
74, you make no attempt to explain
the existence in the synch. wave form
of “post” equalising pulses.

Of course, this puts you in the
same class as other authorities such
as Fink, Chinn and about 20 other
authors of textbooks which 1 have
theen through. They all ignore the
subject except a couple who give it

a vague sentence about dischmrge
5 time constants of the integrating cir
cuit.

This is right off the beum.

They

* ABOUT POST-SYNCH. PULSES

all explain pre-equalising pulses and
then go on to blanking or something.
Your heading . . . “Synchronising
signals, a subject not always well
understood” is apparently very true.
If yvou really don’t know the reasen
for their existence, I would be only
too pleased to explain it to you.
As a clue to work it out yourself,
some receivers would ovperate per-
fectly without any post equalising
pulses, but others would only give
sequential scanning, depending upon
the type of vertical timebase used.
If you do know, you may be able
to tell me why nobody prints any
information on' the subject.
Yours faithfully, G.1.
~

e

what they were and whether still in use
was not immediately obvious.

At about that time, the Editor came
in, full of purpose and determination,
and made a quite eloquent speech about
Press dates, blank pages and such like.

Since the point didn't appear to be
very important, it was therefore bypassed
with just the mere hint that it was nol
very significant in current receiver de-

sign, _
We still haven’t had time to chase it

up, and why should we, with G.T. just
bursting to put pen to paper?
Go to it, G.T., and tell us all!

TY DISTORTION

Last month I made some remarks
about the distortions of one kind and
another, which are apparent in many
receivers currently being sold. In case
you didn’t notice, the remarks were
couched in vaguely humorous terms,
though having real point behind them.

After an examination of a few more

g **Hal Limit the

height of TV masts,
will they. ...’

i )

screens and test patterns, I'm not so sure
about the funny side of it. .

As one of his observations from over-
seas, the Editor warned us to expect
distortions and maladjustment as all part
of the television scene. His warning
looks like being amply justified.

In a group of five mew receivers in-
spected only 10 minutes before writing
these remarks, not one of them could be
said to have a first-rate picture.

In two receivers the hum level was
sufficiently high to produce an intensity
change drifting slowly downwards across
the face of the screen.

In another receiver, the intensity was
constant enough, -but hum was apparenf
as a ripple running gradually down the
vertical lines of the test pattern.

The fourth receiver was relatively free
from these effects, and may have been
capable of first-class results, but the test
“circle” had all the shape and character
of a decorated melon.

FIXING

A salesman who happened to over-
hear a remark on the point, made a
series of apologetic gurgles, whipped
open' the trapdoor covering the picture
adjustments and “fixed” things by in-
creasing the picture height.

The “melpn” changed from the water
to the jam variety; but, of course, the
outer fringes and the corners of the pic-
ture disappeared behind the mask.

When we discreetly suggested that per-
haps he should have reduced the width
instead of increasing the height, he
fumbled a bit more and discovered that
the width control was already at mini-
mum setting!

Perhaps his remark about “'sets varying
all over the shop” was justified in more
ways than one.

As for the fifth receiver, the least said
the better. The brightness was set to the
point where flicker was painful; the pic-
ture was “crawling” with noise, and the
whole thing so blown up that only the
middle portion of the test pattern showed
through the mask.

Perhaps 1 should have made my little
story about the singer more elaborate.
There’s certainly plenty of scope.

Redio. Television & Hobbies, January, 1957

Pane Sevaniy-thraa



Simon Gray

PTY. LTD.

pioneered High Fidelity Equipment
in Australia with the following items:

LEAK
TL/12 and TL/10 Amplifiers, with respective Pre-Amplifiers
G Pick-Ups with Interchangeable Heads

LEAK, all aver ihe world the yardstick for quality, is now standard equipment with the P.M.G.: A quantily of TL/I2
ampliliers has been purchased cipecialiy for use during the Olyinpic Gamies

"WHARFEDALE

Still stands for Loudspeaker Supremacy.

CRAMPIAN

RA3 and RA4 BBC type Feedback Disc Recording Amplifiers
and

Feedback Disc Recording Cutterkeads.

{as used by lzacing Breadcasting and Recording Companies throughout the Werld and the Commonwealth.)

NEUMANN

U 47, M 49 and M 50 Condenser Microphones.

(The Single Microphons Technique used by major rocording companies the world avor was mads possibla by NEUMANN,)
Also now availuble: Mimiaiure Condenser Microphones especially  designed  for  Telcvision work.

ROGERS

RD Senior Pre-Amplitier — Control Units

[The most versatile Pre-Amplilier sold as a separate unit; designed
to suit all power ampilifiers, especially those of Williamson type.)

B. J. ARM and the New “Super 80” B. J. ARM

together with ACOS Adaptors.

Available now: Counterweight unit — and
Plug-in  Shells to suit Ronette, Goldring. G. E. and similar ‘urnover cartridges.

BAKER

Loudsp cakers

{o1r aconamy and naturalsound raproduction,

SIMON GRAY PTY. LTD.

(RADIO DIVISION)

Sole Wholesale Distributors .
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Simon Gray

PTY. LTD.

again lead the way with these
New Products:

CRTOFON
Pick-Ups

{High Frecizion Units, wspevially desigred for broadcasiing and laburelory use.)

DUAD

Loudspeakers

{tne 1h= Cannoissur who pieters a high-class dualconcentric loudspeaker,)

KELLY

Ribbon Tweeter

(already famous overseas)

GRAMPIAN-MULLARD 5-10

High Quality Amplifier
designed by MULLARD {manufactured to the usual high GRAMPIAN Standard)
This amplificr is designed to suit all high-class crystal pick-ups

SIMON

Tape Recorders
rtabing andepsindent Bass oand Trebla Centraly, and 10 Wathy
High-Fedality Amplilier, o isatuwie feund in no other Taps Resorder)

CHAPMAN
AM, FM,and AM/FM Tuners

(designed to suit all leading meakes of High-Fide ||+y Amplifiers.  Range includes Communication type 9-Range
bandspread tuners, AM/FM tuners, and smaller type *uners All models incorporate the variable bandwidth (_anrol)

TANDBERG

{Norwegian Tape Recorders which have revolutionised Tape Recording techniques.)

{ o

""l'om'o’om."'m"’\‘"v’, st s

Wa are also VICTORIAN AGENTS for THORENS: EW@ are AUSTRALIAN DISTRIBUTORS for BRYAN
zTurninbm Players and Chanqers, FERROGRAPH: QSAVAGE LTD., Manufacturers of high power ampli-
5
Y

- o ‘mr\rJ and r-lec ric vibration equipment (—used at
zWorld famous Tape Recorders, and COMMORN- { Farnborongh, England, and Asronautical Research
:WEALTH ELECTRONICS Transcription Turntables.

s §

{ Laboratories, Australia).
PSSP | s e e e e

Yeur Radic Retailer will be pleased to give you full details and take ordcys for any of these outstanding items by the
World’s Leading Manufacturers of Audio Equipment. If unable to obtain any required information please contact us.

28 ELIZABETH STREET

MELBOURNE C.1 TELEPHONES: MF 8211, MF 8166
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ALL good stories of our child-

hood began, it seems, with
the phrase, “Once upon a time.”
In like manner, most elementary
radio textbooks begin with a dis-
cussion of the electron theory—
and surely that is the logical
place to make a start.

One can never hope to undcerstand
the principles of modern radio and
electronic apparatus, without a working
knowledge of electrons and their be-
havior.

Once having = grasped the idca of
electrons in motion, the quesiion of
electrical current ceases to be a mystery.
You will see immediately the significance
of terms like conductor, insulator, re-
sistor and so on.

Let’s start then .with a little bit of
chemistry or physics—call it what you
like.

Scientists  tell us that all matter,
whether it be solid, liquid or gas, is
composed basically of minute clectric
ch::irggs. of which there are two main
varictics.

First of these is the ELECTRON,
which may be defined as the smallest
possible  quantity of negative- clec-
tricity.  Its opposite number is the more
massive PROTON, which is an electric
charge of the same magnitude, but of
opposite or positive sign.

ELECTRIC CHARGES

Just what electrons and protons are
is the subject of much discussion but,
for our ‘purpose, it is sufficient to
define them as electric charges, and to
use the term without further qualifica-
tion.

Electrons and protons do not nor-

Page Sevanty-six

w

He doesn't know if,
but this little chap

is warmer through
the movement of
electrons
mally exist alone but arc naturally

associated in a combination, which bears
striking comparison with the planetary
system of which our world forms a
part.

If it were possible to peer into these
sub-microscopic realms, we would be-
hold a host of miniature planetary sys-
tems. In cach, we would sce a proton,
or a group of protons and elcctrons,
forming a nucleus and. whirling around
them, a number of single clectrons.

In actual fact, cach tiny planetary
system constitutes an atom of a par-
ticular  substance.  And, from our
chemistry, we know that an atom is
the smallest particle of any substance

. obtainable by chemical separation. or

capable of entering into chemical com-
bination. One hundred million of them,
arranged end to end. would just about
cequal in length three words of this
type.

Although no onc has ever scen a

single atom, or the electric charges
which compose them, scicntists have
been able, by roundabout mcans, to

deduce quite a lot of infermation about
them,

They know, for cxample,
stmplest of the fot is the

that the
hydrogen
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Hydrogen Atom Lithium Atom

Figure 1 Atoms consist basically of one

or more electrons revolving around o

poiitively charged nucleus. The sketch
is not to scale.

~ WHAT MAKES IT
WARM MY HANDS?

This is the first-in a series of articles designed to
explain the elementary theory of radio and elec-
tronics. Although there will be continuity between
them, each article will be complete in itself, and
designed to help more particularly those who are
just beginning their interest in the art.
should be completed in about 12 issues of the

The series

magazine.

atom, which has a single proton as a
nucleus, with a single clectron spinning
around . A helium  atom has  two
protons with two planetary electrons.
An atom of lithium has three protons
in the nucleus, two clectrons whirling
on an inncr orbit and a single clectron
on an outer orbit,

Every atom is clectrically  batanced
m its normal state. The thrce examples
just quoted contwned respectively one,
two and three posilive and negative
charges cach.

This state of aflairs is maintained in
cven the very complicated atomic strue-
tures. An atom of copper, for cxample,
has 64 protons and 35 ¢lectrons grouped
in the central nucleus; but the excess
positive charge here is exactly bal-
anced by the 29 electrons which revolve
on various orbits around the nucleus.

IDENTICAL ELECTRONS

It 1s important to note that the elec-
trons and protons comprising the various
atoms remain  simply clectric charges.
An clectron assoctated with a hydro-
gen atom s identical to once in a cop-
per atom, cven though it may be placed
differently in the structure,

The particutar  combination of pro-
tons and e¢lectrons declermines to what
chemical element the atom belongs. The
number of basic chemical clements is
believed to total 92, which means that
there are 92 different atomic structures.

Theoretically, at lcast, some atoms
can exist in the solitary 'state and ex-
hibit all the chemical properties of
the element in bulk; typical are the
atoms of the rare gases helium  and
ncon. Such atoms may dlso be re-
ferred to as MOLECULES.

In the case of other eclements, the
atoms. for chemical  purposes, are
normally  found in groups of two or
more, and these atomic groups arc also
known as molecules.

A third variety of molccnles is that
belonging to a chemical compound, in
which unlike atoms are found in com-
bination.

In short, a molecule can be defined
as ~“The smallest portion to which any
given substance can be divided, with-
out altering its chemical properties”.

The chemical compounds in existence
are without number but they are all
produced by varied combination of the
90-0dd basic clements: they arc buili
from the 90-odd atomic “bricks”.

it is hard to realise that the most un-

Radio, Television & Hobbies, January, 1957



If you can memorise at lsast ths commonest resistor values and
their color codes, much time will bs saved when building up your
A standard chart is given at the right.

radio gear.

interesting, the most incrt  substance
onc can imagine is composed of count-
less atoms. with their numerous swiftly
moving clectrons,  Indeced, the speed
with  which cach individual electron
revolves in its orbit is enormous, despite
the fantastically small circumference of
cven the largest atom.

But there are other matters of more
immediate interest to  the reader of
this article. The outer clectrons in many
{ypes of atom are rather wayward in
certain conditions and it is not uncom-
mon for them to wander rather aim-
fessly into the structure of an adjacent
atom,

I'his leaves the original atom  shoit
of an clectron so that, for a very
brief interval, it may have an excess
positive charge.  In other words. the
loss of an clectron has upsct its clec-

trical balance.
ATOMS AND {ONS

Atoms in this state are known as
IONS.  They are said to be positive

ions if they have lost an electron, and
negative ions if they have perchance
acquired an catra clectron.

A fundamental principle ot clee-
tricity iy that [like charges repel and
unlike charges attract. (See figure 2.)
The opcration of this principle soon
corrects the state of unbalance created
by a meandering clectron.  The posi-
tively-charged atom (ion) immediately
attracts an electron {rom elsewherec.
while the ncgative ion guickly disposes
of onc surplus clectron.

Naturally, nearby atoms arc dis-
turbed in the process, so that therc may
ke a continuous and random maove-
ment of electrons within the confines
of the particular picce of malcerial

7 L

Unlike
Like

S | ®

Figure 2. Wlustrating the principle that
unlike electric charges are mutually
attracted. like charges repel

This movement can often be greatly
accentuated by the application of heat
and the agitation can actually become
so violent that somc clectrons momen-
tarily jump off into space.

Such movement is purelv random in
character and the average movement
of clectrons in onc dircction is exactly
balanced by electron movement in the
opposite direction.

However. it is possible to alter this
state of affairs so that there is a
defined movement of electrons in a
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RESISTOR COLOR CODE

certain dircction

through the  sub-
stance.  Any  such
clearly defined elec-
tron movement in a
given direction
through a substance
is  known as an
ELECTRIC CUR-
RENT.

All - readers  will

have handled an clec-
tric battcry at some
time or other, in onc

COLOR

of its many forms. Black
This gencral subject
will be treated in de- Brown
tail in a later article;
it is  sufficient to Red
state just here that a Oranr;e
battery is a device
which, by electro-
chemical action, can Yellow
produce a surfeit of Green
frec clectrons at one
terminal and positive Biue
ions at the other.

Between its  termi- Violet
nals is built up an
cleetric pressure GFCV
which, in electrical .
parfance, is khown White

oLD

A-—Color for
B—~Color for
C—=Color for No. of noughts.

47000 ohms Yellow-4 Violet-7 Orange-000

¥y

L1}

1st ssignificant figure.
2nd significant figure.

SIGNIFICANT
FIGURE

No. OF
NOUGHTs
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EXAMPLES

Brown-1 Black-0 Red-00
Blue-6 Grey-8 Black —

4s an clectro-motive
force (EMF) or,
more simply. a poten-
tial.
In figure 3, we see 1000
a piccc of copper 68
wire connected  be-
tween  the terminals

ol an clectric battery
We capn expect (he positive terminal o

exercise  a  strong  attraction  for  the
cuter clectrons in the nearest atoms.
Ihis, tndeed, 15 the case and a delinite

movement of clectrons becomes evident
in the direction ol the positive battery
tcrminal.

At the other end ol the wire, the
negative battcry terminal is quite ready
to part with somc of its excess clee-
trons, and these go 1o replace  those
lost to the positive terminal.  The poten-
tial or EMF of the baticry thus initiates
an clectric current through the copper
wire, the clectrons moving from  the
negative to the positive terminal.

Unfortunatcly, in making this state-
ment, we¢ run up against an apparent
contradiction, The carly pionecrs
knew nothing of clectrons. although
they could observe the cffects of clee-
tric current and potential.  So charges
were labelled “positive”™ and “negative”
for identification, after which they rcu-
soned that current must flow from posi-
tive to ncgalive.

WRONG CONCEPTION

Unfortunately they were wrong and
we can do no better than brand their

rufling as t(he “conventional” direction
of flow. But. for our own clarity of
thought. let us remember that truc

electric current is a movement of elec-
trons. and that is alwavs from ncga-
live to positive.

Electrons are far too minute to be
useful as a measure of current flow,
and the standard unit is the AMPERFE.

1957

generally  abbreviated to the AMP.

Actuatly a standard ampere is de-
fincd as “The unvarying electric cuor-
rent  which, when passed through a
solution of silver nitrate in water de-
posits silver at the rate of 0.00111R
gram per second”.  There is no point
this definition

in trying to remember

but it has scrved as the standard by
which mcasuring equipment could be
adjusted

For purposcs requiring a smafler unit
than the ampere. we have:

[ milliampere equals .001 amp.

1 microampere equals 000001 amp.
Convcrsely:

I amp equals 1000 milliamperes

1 amp cquais 1,000,000 microamperes
These relationships should be mem-

Figqure 3. When an external agency
causey alectrons to move in & specific

direction through a conductor, the
phenomenon is described as the ilow
of an electric current.
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MOTOR SPARES LTD

AMPLIFIER

Fost banded anotha
shipment ot this
nopular lme. This
apit combines a4
watt amplifier  with
two inpuls, one for
the buill-in  3-specd

Philips record player
and onc for a crystal
microphone, each in-
put  with its own
wvolume control. Also
two outputs, one con-
nected 1o the built-in
5-inch speaker, and onc for a separate cxlension speaker,
the case is finished in two-tone leatheretle. Tdeal for partios,
dances or for playing records in the home. Worth £36.15;

Reduced to £19/19/-

Extras if required: Crystal Microphone, Worth £33, 12,6
Reduced to 39/6. ‘

6-inch - extension Speaker in leatherette-covered
Worth £3/4/-. Reduced to 49/6.

Also available same jobs as above without the microphone
input and external speaker connections, but with tone
control. Ideal for reproduction of all types of records

box.

Price £19/16/-,

~ WIRES AND CABLES

The following ex Disnosals cables are available.
factured for use mainly i Aircraft but they are
and Automotive use also.

(A), Coaxial cable, solid polystyrene insulator, Lopper
plastic outer covering, 70 ohms impedance, at 2/3 yd.
(B). Coaxial Cable, beaded insulation, tinned copper. braided with
lacquered cotton outer covering. Aprox. 70 ohms impedance, at 1/6 yd.
(). Heavy 2-core shiclded cable. rubber cap
tape and tinncd copper outer braiding, 1/6 vd.

They were manu-
useful for Radio

braided with

tyre interior with enipire
Will stand high voliage

(D). Medium  2-core shiclded cable. rubber insulation, cmpire  taped
and tinned copper outer braid. at 1/- yd.

(Er. Heavily insulated single core stranded cable. rubber insulation.
empire taped with (inncd copper outer braid, at 1/- yd.

tF), 7-c1)!—e_plaslic insvlaled cab-tyre cable with rabber outer insula-
tion, Easily suripped of outer covering to make ordinary radio
7 10 hook-up wire Only 1/6 yd.

Fuch ward makes 7 vards of hook-up wire.

{G). S5-core rubber insulated cable with lacquered cotton outer Insula-

tion at /4 yd.

(H), Single core, multistrand copper wire with plastic insulation. Ideal
for car wiring, caravan wiring ctc. Price only 4d yd., or 25/- 100-
yard reels,

1), 7-core plastic iInsnlated wire

with lacquered cotton outer insula-
tion. Price only 1/6 yd.
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BENDIGO
MILDURA

BENALLA
GEELONG

BROKEN HILL C
SHEPPARTON

LAC

RECORD PLAYER

SO AT — ALBURY

ST. ARNAUD

: —
FOUNDATION KIT FOR
TABLEGRAM, R/GRAM
OR MANTEL RADIO
SET

Consists — ot: Chassis,  dial
movement, dial glass. Chassis
is drilled for standard com-
poneints, Size of chassis 15in
long 6lin wide, 7iin
high, bhis kit is well worlh
L2050 Our price is only
19/11.

* SPECIALS

resistance,
volt  supply

and

t. Single
ohms  DC
(tom 6
5’. each,

Relays. 30
will operate
Price only

2, Rceimwrte
poricct.
price 4

brand
price

cails,
Normul
cach,

and
Qur

new
8 6.

3. Ribbed
i
short-wave
d-pin

SPI ve ae ae en g e

L 8

hakelite  coil
dinmeter,
coils.

tormers,
inches fdcal  for
2/- each
273 cach
26 each

4 W
new.
each.

Transformers, 455 K¢, brand
Worth 15/ Our price, 7/6

§. Shielded Aerial Coails
Shielded RF Coils .
Shielded OSC Colls .. .. 2/6 each
Brand new. suitable for broadcast
band. Oscillator cofl on 455 Kc.

2/6 ea.
2/- each

6. 2
86

mcg. Switch
Our price 4/11,

pots. Waorth

7. 7C7 Valves. suitable far use as
RF or AF pentode 6.3 volt fila-
ment. Brand new and boxed Price
only 3/6 ench,

8. locial Sockets (o malch
valve. Price only 2/6 each.

T

9. GERMANIUM DIODES,
for crystal sets, meter
and radlo set detectors.
new. English make, Only 8/6.

Ideal
rectifters
Brand

ARARAY
DANDENONG ECHUCA

WAGGA

BAIRNSDALE

WANGARATTA

(0. £-BUTTON
Swilches,  Each
push -type 2-wav
push-type 2-way switches. 1-DPST
com. phane and speaker switehing.
also  station sclcclors on radio o
ceivers I'vice only 7/6 cach.

PUSIL BUTTON
ugit consisls of 4
switches, 1-DPST

CON.

1t Al DIELECTRIC
NG 3 capa-

SERS on ceramic base,
10pl. Only 1/1 each,

12, AIR DIELECTRIC TRIMMER
CONDENSERS. 19 plate ceramic
insulation, capacity 10pf to 100pf.
Ouly 2/6 each,

13. 250 ohm rheostats, 25-watt wire
wound on mica former with porce-
lain insulation. Price only 4/6 ca.

14. P.M.G. type relays, DC resist-
ance of coil 250 ohms, 1-SP and 1-
SPDT swilch on cach. Price only
7/6 each.

15. TELEVISION AFRIALS, folded

dipule type supplied complete with
6t dural mast., impcdance ol acriut
300 ohms A really good acrial
sinerificed for £3/19/6,

16, Bargains In Radio  Valves and
Cathode Ray Tubes. 5BP1 Cathodc
Ray Tubes. 296 ecach.

CVRI3®  5teinch Cathade  Ras
l'ubc, 25/- each.

954 Pentode detector or ampliber
acorn tvpe 6.3 volt filament. Ideal
for high frequency work. Price

only 5/6 each.
VR130 3-volt friode for battery sels
fits octal socket, 2/- each.

6V6G Valves in original cartons.
9/11 each,

AVIl1 High-voltage Rectifiers. 7/6
each,

717A UHF pentode 6.3 volt fila-
menf, octal base. an excellent valve.

5/6 each,
17.  6-volt  to  335.volt  vibrator
transformers. [5mA.  Suitable  for

all vibrator sets using 2-volt valves

Price only 13/6 each.

18. BAKELITE
HANDILES, Verv
fortable. brown,
calars  available.
each,

SUITCASI
<sfrong and com
ivary and walnut
Price only 26

19. 15 mid 600-volt tubular paper

condensers, moulded type. Price
only 94 each,
20. ImA dry metal meter rectifiers.

brand new, made In U.S.A. Only
15/. each.
21. PHONE JACKS. Closed cireuit

type, Brand new. 2/9 each,

22, 3-speed gramo motors, made
in U.S.A.. work off 230 volts AC,
each motor with turntable, speed
control lever and indicator plate.
Tdeal for plaving standard and
rlcrogroove records, Sacrlficed for
anly  £4/17/6.

e et Al At

SPECIAL NOTICE

All parcels sent Registered

Post unless otherwise stated.

Postage or Freight must be
included with order.

BALLARAT
* FRANKSTON
WARRAGU!

SALE

Pege Snven?y eighf
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orised as you will find yourselt coming
up against them all the time in radio
and electrical theory.

The accepted unit of electro-motive
force (EMF) or potential is the VOLT
A battery may typically be defined as
having an EMF betwcen its terminals
of, say. 1.5 volts. Alternatively we
may state that its VOLTAGE is 1.5.
or any other figure which might apply.

Larger and smaller terms for defining
voltage arc:

I kilovolt equals 1000 volts

1 mijllivolt cquals .001 volt

1 microvolt equals .000001 volt
Alternatively:

1 volt equals .001 kilovolt

1 volt cquals 1000 millivolts

1 volt equals 1,000,000 microvolts,

Coming back to. figure 3. we must
not imagine that the path of any in-
dividual electron through the copper
wire is unimpeded, like a meteor
through outer spacc. -

It leaves the negative terminal and
collides with the fitst atom in ils path.
It may take its place in the planetary
system of that atom, while the electron
it displaced moves off toward the posi-
tive battery terminal. An instant later
it may itself be displaced, allowing it
to move on again. So cach electron

moves along in a bumping, hectic
fashion. like a man trving to hurry
through a dense, milling crowd.

By its very structure therefore the
coppcer  offers some resistance to  the
passage of the current.
CONDUCTORS

For all that, the currcnt passes easily
enough, so thal copper is one of the

substances classified as a CONDUC-
TOR of electricity. Into this general
classification fall the various metals.

carbon and certain other substances and

fiquids. Some offer more resistance to
current flow than others, but all are
conductors.

In another group arc a largc number
of substances in which there is practic-
ally no transfer of clectrons from atom
to atom. either with or without external
electric pressure.

USE OF INSULATORS

Substances which will not pass elec-
tric current, or do so only to a negligible
degree are generally known as IN-
SULATORS. Some substances are very
useful in this respect, maintaining their
insulating propertics despite heat and
extreme electric pressure.

Other insulators can withstand only
moderate heat -or electric pressure be-
fore charring takes place, with a com-
plete  brcakdown of the insulating
properties.

Typical msulating  materials  are
ebonite, mica. shellac, silk, oil, and dry
air. and most modern plastics.

[nsulating materials are used to sup-
port, isolate or contain conductors
which are part of an electric circuit.
Because no  appreciable current can
flow through the insulating materials,
their presence does not—or should not
—aflect the operation of the circuit.

A good illustration of conductors and
insulators in combination is seen in the
plug and socket arrangement in figure
4. When the two units are fitted to-
gether, current can flow via each in-
dividual pin and its contact. The sur-

Vo

Figure 4. Electrons can move along

conductors but not through insulating

matarials, Each therefore has an im-

portant part to play in electrical ap-

paratus. lllustrated above is a plug
and socket,

Figure 5. A group of resistors, each

offering a specific degree of opposi-

tion to the flow of an electric current.

The schematic symbol is shown in the
circle.

rounding bakclite provides the neces-
sary mechanical suppott, but does not
allow appreciable electron transfer be-
tween individual pins.

As we shall sece in late chapters,
therc is a very definite place in clec-
trical circuits for substances which can
be classed as neither good conductors
nor good insulators; in other words, for
substances which offer considerable
resistance to the passage of current
through them.

The connection of a copper wire be-
tween the terminals of a battery. as in
figure 3. would result in a heavy flow
of current. sufficient prpbably to dis-
charge the battery.

i

¥

This picture shows
some standard type
resistors used in
today's radio equip-
ment, The resistor
at the back is a 20-
watt type, the
smaller ones in
front being | and ¥

watt,
w
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CHANDLERS

FOR THE NEW
RECORDERS

With PRECISION CUEING
INDICATOR
Australia’s most populor port-
able tape recorder for home or
professional use—the choi.e of
broadcasting stations through-
out Australia.

Available only in
pltain plastic
covering.

SPECIFICATIONS:
TAPE SPEED: Model
STBA 7iin. p.s. Model

ST5A 33%in. p.s.

DUAL TRACK: ST6A -
ihr recording, ST5A —
2hrs.

FREQUENCY RESPONSE:
S8 —50-%000c/s. ST5—50-
6000¢/s.

INPUT: High impedance.
Provision for mike, radio.
pickup and mixer.

MIX NG
£5/19/6.

INPUT
UNIT,

SIMPLE CONTROL: For-

\ya\fd, rewind and fast

forward. STETHOPHONE

REWIND TIME: 85 secs. HEADSET
£7/14/10

TONE CONTROL:
Smo oth, continuously
variahle on playback
only,

OUTPUT: 4.5 watts. Jacks
for headphones and ext.
speaker,

SPEAKER: 9in__x 6in

A.W.A. Jensen Elliptical. FOOT CONTROL

MICRO PHONE: High JNT. £8/19/2
quality crystal type.

TIME SCALES: Both

Spools.

ERASURE: Automatic on
record.

SIZE: 9%in x 12}in x 18in.
WEIGHT: 271bs.

We can supply all best
quality tapes.
Immediate delivery for readers in Queens-
land, Northern N.S.W. and New Guinea.

CHANDLERS

PTY. LTD.

ALBERT AND CHARLOTTE STS,,
BRISBANE, FA0341.
Branches at Cairns, Townsville, Mackay,
Rockhampton. Bundaberg, Maryborough,
Toowonomba and Warwick.

£1/7/1
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A longer connecting wire would tend
to reduce the current by reason of
the longer path the curreat would have
to  fraverse. Substitution of a finer

out gauge wire would have the samce cffect.

since much reduced cross-sectional arca

u{e ”” is available for the clectron movement.
r ,} measarg‘ By substituting an iron wire for the
A -

copper, sutl greater resistance would he
/A e 9 evident, with a conscquent  reduction

° in current Now.

eerCln In other words, by deliberatehy inteo-
(O A ducmyg  resistance mlo a cireuit, it s
a possible to limit or control the curreat
Aowing. cxactly as a tap controls the

flow of gas in your domestic range.
Actually, there are other uses (or
this property of resistance in an clec-
trical circuit, but the above rcmarks

will be sufficient for the time being.

UNIT OF RESISTANCE

The basic unit of resistance is the
OHM. which is that amount of resist-
ance  which  will  limit the current
through a circuit to exactly one amp,
when the applied EMF is 1.0 volt.

For very high values of resistance,
it js morc convenient to speak in tcrms
of MEGOHMS.

I megohm cquals 1,000,000 Ohns,

Resistance values up to about 10,040
ohms are gencrally expressed  divecthy
- ohms but, between 10,000 and 500,000
ohms, they are commonly expresscd
as decimals of a megohm. It is easier
to say and write 0.1 meg. than 100,000
ohms, although both terms mean the
same  thing. Above 500,000 ohms,
megohm values are used almost in-
variably.
= . Coming to the practical side of the

matter, many substances exhibit suf-
VOLTOHMYST A56010 ficient opposition to the passage of an
electric current to suggest their use in
a eircuit as a resistance element;
naturally their physical adaptability is

WEIGHING ONLY 8} Ibs., this versatile instrument and

its probes will measure all the voltages-.r-f, a-f, a-c also an important consideration.
and d-c--to he found in normal commuuication. broud- Certain - metals and  alloys, for e
eazt, or televimon equipment jnchiding the high volt amiple, eahibit  quite  high resistance,

associated with the cathode ray Lube,  Furtber, the load compated to copper. and dend  theme-

impezed g g0 small that the voltazes indicated are the ‘;“”"‘V'l‘ f“’| the 1"If'|"““c~ Carbon, tan,
. 1+ the SIS or  spme  reslstancs
al worliing voltages. )
real working taz clements.

In addition, divect restatance meqAsUtemenls can he uada e T

o ) . RESISTORS

on all the circuit components—coils, chokes, trans- )

formers, and resistors tfrom low ohms to thousands of

egohms—plus continuity checks and tests 30M - : 4 )

megohms—plus  cont ul\‘ty hecks and tests on con cwenit, component  manufacturers pro-
= T lealiae - CULT ZoCan % > aoulr : a Q

densers for leaknsge. D-C currents can also be measured duce small units knowns as RESISTORS.

directly, For resistance values up to a few thou-

sand ohms, these units,consist generally

of a length of so-called “resistance” wire,

Tof the inclusion of :
amount of resistance in an

-
2
-
I

(el
o
=
=

o

=

m

Ranges and Facilities wound spirally on a tube of cardboard,
vlass, porcclain or other suilable insulat-
AC. Volts: 00—1500V. {rm.s. cincvave), ine malerial.
0.2—4200Y. {peak-to yoakl an 7 1nies, 30 cyelag The wire is joined to a terminal at
to 2.5 Mc; or up to 250Mz with cry-tal prehs, cither end, or to a lug or bure copper

lead. to facilitate soldered connections,
The resistor is then coated with lacquer
or enamel (o protect and focate the in-

D.C. Volts: 0.02--1500V. in 7 ransss: or up in 30000V, with

high veltane probe.
3 g

Resistanes © Up to 1000 Meqgohi, in 7 sefi-contained 1anygss, dividual trns, of whjc, ;md_ it is Gnally
branded with its nominal resistance valne
Current: 0.02—I1500 milliamps D.C., in 7 rangas, in ohms.

Mains Supply :  240V., 50-60 cycles. . The actual resistance depends on the
oins Supply creles . nature and the gauge of the wire used,
For further details, write or phone and on the length of wire wound around
Test and Measuring Instrument Dept. the tube or FORMER. Resistors made
up after this fashion are known as

AMALBAMATED WIRELESS (AUSTRALASIA) LIMITED WIRE-WOUND types.
47 Y:yr:nas;reef, 167 N?euliil mS;reef, Wakefield Street, For resistance values above a few
Phone BO233. Phone MU9I4I. w:u;"n‘i”'}a_';‘,l' thousand ohms, the wire-wound type pre-

sents manufacturing difficulties. éwing to
the fine gauge and the nature ol the
wire which would have to he used. and,
also the bulk of the linished component,

549 Pighty Radio, Talevision & Hobbie: January, 1957



Figure &. The usus!
variable resistor in-
corporates a fixed y rasit
resistance  element
and a moving arm
to make contact at
any point of its
surface.

— I C T

CAs g resulte an atternative (vpe ot re-
sistor is generally used. Finely divided
carhon or similar granules are mixed with
a - non-conducling binding material and
moulded into small rods, The proportion

of carbon and binder and the physical

dimensions govern the ultimate  resist-
ance of the small rod. This basic clement
may be moulded into a bakelite tube for
further protection or simply coated with
facquer or enamel.

Some carbon resistors are made by
spraving a carbon compound on to the
surface of an insulating rod, the nature
and thickness of the coating determin-
ing the resistance of the tayer.

Two copper “pigtails™ for soldering,

complete the assembly of these so-calied
CARRON RESISTORS. Likc the wire-
wound types, they may be branded direct-
ly with their nominal resistance value

Figure 7. A modern potentiomectar and
the schematic symbols for itwo- and
resistors.

thres-connection  variable

or distinguished by medns ol a colon
conle,

The standard RMA color code 15 in-
cluded tfor reference. It will be scen
that the color of the bady, the color of
the end and of the band (or dot). all
have a special significance.

When carrent flows through a resistor.,
the erratic movement of the electrons
and the resulting electron friction ab-
sorb energy from the source of cur-

¥
k¢
An  exploded
of iwo types of
potentiometer, one
a carbon strip type

vIewW

for higher values
and the other a
wire-wound type
for values below

10,000 chms

phe

about

Radio. Television & Hebbies,

Jonuary, 19

vent, which is made evident in the re-
sistor as heat.

Without bheing more precise just here,
the heat generated can be expressed n
WATTS. The amount of heat which any
resistor can DISSIPATE is closely re-
lated 1o its physical size and 1o the abil-
ity of the associated insulating materials
to withstand the cffects of increased tem-
perature,

Resistars commonly  used  in o radio
work, and illustrated in - figure S, range
from onc hall to two inches long and
carry dissipation ratings of from .23 to
200 watts, Larger resistors are avatlabie
for speciai purposcs.

The association of resistance and heat
s best iHustrated by certain common
houschold c¢lectrical appliances.

LIGHT GLOBES

In the ordinary electric Tight globe. the
filament is, in reality. a small but carc-
fully designed resistance element. When
connecled to the specificd EMF or volt-
age. a current flows which s of suflicient
magnitude to raise the temperature o a
white heat; the exclusion of oxygen from
the glass envelope prevents the filament
from disintegrating chemically.

In the electric radiator or toaster. the
resistance clement is more hulky and s
designed to dissipate from 500 (o 1000
watts. glowing at red heat in the pro-
cess, This red hot glow supplics the de-
ared warnith.

In figure 5§ you will note a circle con

taining the first of many rather mys
tericus symbols.  The 7zig-zug dinc 1y

actually the sehematic symbol for a re-
sistance.

When  clectrjcal o1 radio  engineers
are depicting an electrical circuit. solid
lines represent wires or connecting links.
This is simple enough, but it would
be a nuisance to have to skectch a ve-
sistance in detail whencver one had to
be shown in a particular portion of a
ciredit.

(Continued on Page 109)

GET
THE BEST
fROM YOUk
TV SET
fit a “Belling-Lee’”
TV Aecrial System
It costs no more 10 equip you
set with a “Belling-Lee™ 1V Acnal
System. but only “Belling-l.ee’
aives  you a  complete  svstem,
with an  acrial  that  can  be

mounted on a chimney, wall or
roof, or inside a roof.

‘Belling-Lee” TV Aeria) Systems
e made by the world ploncers
and lfeaders of Radio and TV
acrial production. they ave scien-
tifically constructed to bring vou
high quality sound and vision
and give years of service with
the minimum of maintenance.

For gooa quality TV
reception insis op 2
“Belling - Lee” com-

plete TV Aerial
System — now
readily  available
from teclevision
suppliers every-
where.

Presented by
“BLLLING-LEE”
lo help you
cnioy  the  very hest
of TV sicwing.

H.CUNNINGHAM Pty. Ltd.

i

118 Wattletree Road, Armadale Vic.
184 Victoria Rd., Drummoyne NSW
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AVAILABLE FROM YOUR DISTRIBUTOR

3,000v. variable E.H.T. circuit.
WINDING DATA FOR: Video LF. traps;

Sound L.F. and
WOUND T COILS

Ratio detector
IMMEDIATELY AVAILABLE—Philips TV circuit; Video I.F. and traps in separate cans.
Bifilar video—I1.F. combined traps, 1st and 2nd 5.5me. sound LF.’s and ratio detector.

WIND YOUR OWN

COMPLETE COIL ASSEMBLIES COMPRISING . . .

CAN: 7/8in dia, x 13in h. Filts Noval TYPE

TYPE Socket hole, MO 5 RATIO DETECTOR AS=-
MO 4 IF ASSEMBLY: FORMER: 8mm threaded polystyrene. SEMBLY:

1 Alum. Can CORES: New 28 TPI HF Cores. Hexagon 1 Alum. Can

1 4 pin Former centre hole. Top and Bottom Cores 1 5 pin Former

4 Jrom Cores adjustable from top. 2 Iron Cores

TV FILAMENT TRASFORMERS

FILAMENT TRANSFORMERS:

Type TP 60 2.5v 1.75 amp valves—2X2A—AVIIL,
TP 61 4v 1 amp valves—VCRIT—311B,
TP 62 63v .6 amp valves—5BP1-5CPl.

TESTED: 5000v beiween Prl., Sec., and Frame.

EHT SUPPLY Type HF 3K 3000w

DIELECTRIC: Ensure maximum HF Osc. Coil. FILTER CHOKES
stability by coil imsregnation with FRAME OUTPUT TRANSFORMER: Type TC 66A 158 GOMA.,
R.C.B. special liguid polystyrene. Twpe 63. TC 60A 3H 300MA.
Pri 'a‘tltlll ohm_: 6 BMS.
Bec. 104 mH

RMERS

KES AND
FILTER CHO x Bin 10 watnin w.

ectien 3in
Size Core Sites 21in L *

R.C.S. RADIO PTY. LTD, 651 FOREST RD., BEXLEY, N.S.W.
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HI-FI YEAR BOOK, editored by
Miles Henslow. Soft cover, 180 pages.
15/~ posted.

This is an English publication—a
matter of some importance (0 the Aus-
tralian rcader, since he is already fami-
liar with much of the equipment de-
scribed.

The first chapters arc devoted to a
brief history of the phonograph and
of grooves and styli, and this in itself
makes most intercsting rcading.  This
is followed by a description of the
making of a modern LP recording.

Then follow two chapters on acous-
tics and a chapter devoted to the cter-

nal question: What is hi-fi? As if to
answer 1it, the next chapter scts out
to define the requirements of hi-fi.

The following two chapters discuss styli
and pickups. .

After the gencral discussion on pick-
ups comes a manufacturer’s dircctory
in which are listed a selection of  high-
quality pickups along with their manu-
facturers’® technical specifications. This
procedure is followed for the chapters
on motor units, amplifiers and controb
units, radio tuners, speakers, tape re-
corders, and individual components for
the home-builder.

The data contained in
tories is a valuable addition to the
general information discussed in the
preceding chapter, making a very com-
plete record for reference purposes.

There arc also chapters devoted to
the BBC FM services, FM tuners and
broadcast tuners, as well as stereo-
phonic reproduction, home construc-
tion, and even a chapter on how to
solder.

these direc-

Altogether this is a most compre-
hensive book, well written and pro-
fuscly illustratcd.  The microphoto-

graphs of grooves and styli are parti-
cularly worthy of mention, as are some
of the reproductions of old phono-
graphs. We cannot imagine any true
hi-fi enthusiast passing it by.

Our copy from Technical Book and
Magazine Co., 295 Swanston St., Mel-
bourne. -

* * *

HOW TELEVISION WORKS, by
Phil MacMahon, Charm Publications,
stiff cover. 80 pages. Price 17/6.

A major point of interest about this
work is that the author is an Austra-
lian who has compiled the book around
the Australian TV scene. It is there-
fore, not nccessary to re-orientate ong's

idcas, as is so often the case when
referring to overseas publications.
This book may be best described

as an effort to present the Australian

television scenec to the man in the
street; to answer, in the ‘imples. - .
sible terms, the innumerakic neeo oy

posed by everyone from inc potenhal
buyer of a set to the public figure faced
with a TV audition. )

The early chapters give a brietf de-
scription of the Australian TV system.
standards; administration, -&c., and then

Radio, Telsvision & Hobbies, January, 1957

go on to explain—very simply—how a
TV picture is possible.

The next chapter discusses the re-
ceiver in the home, covering such points
as: choosing a set, placing a sct, how
to use it, simple faults and interfer-
ence, and the care of the set.

Following this is a large scction on
the production side of TV, covering
subjects ranging from station personne}
to the technical problems of outside
broadcasts, This will appeal to any-
one who has any connection with the
program side of TV, such as actors,
scriptwriters,  advertising  copyw /iters,
as well as those who may aspir: to
these and other occupations in the TV
industry.

A small scction is devoted to TV
advertising in Australia and the mak-
ing of TV advertising films.

With thc cxception of a [ew minor
points, the technical cxplanations are
well presented within the scope intend-
ed.  They should certainly help the
raw beginner with no previous know-
fedge of the subject.

The only “sour” note is the brief
discussion on color TV. This is rather
a jumble. implying that color wheels
are still the only practical system, yet
quoting the production of color tubes
as 20.000 weekly. It suggests—cor-
rectly—the TV color systems are “addi-

tive”, yet quotes the colors as red,
vellow. and blue.  Finally it suggests

Some of the books reviewed in these
columns come to us, as indicated,
direct from the overseas publish-
ers. Where not available focally ex-
stock, we suggest you seek the guid-
ance f your nearest technical book-
seller, re importing direct or on
order.
that the only requirement for com-
patible color TV is to retain the same
number of lines.

However, taking the work as a whole,
this is only a minor criticism. Pro-
vided “it is realised (hat it is not in
any sensc an electronic textbook, the
user for whom it is intended will up-
doubtedly find it a wuseful refercnce
book, as well as a mecans of making

his_ first acquaintance with the finer
points of this new entertainment
medium.

Our copy from the publishers, Charm
Publications, 218 Old South Head Rd.,
Vaucluse. (P.G.W.}

* * *

MAINTAINING  HI-FT  EQUIP-
MENT, by Joseph Marshall. Gerns-
back Publications.  Soft cover, 223
pages.

As its namc implies, this book is

directed mainly at the scrviccman who
wishes  to specialise in the mainten-
ance of high fidelity cquipment. In this
respeet it differs from the Linglish pub-
lication relerred to  clsewhere, which
is intended as a guide to the assembly
and use of typical commercial equip-

ment.

The first chapter deals with high
fidelity standards, covering such mat-
tere as  roguensy respons:e fransiend

. : Vo ot \.';{.'-,.\f-
power outpui, sensitivity, &c. '
The next chapter deals with typical
test instfuments, such ag audio gener-
ators, test rccords, CRO’s, &c. It is
followed by a chapter on typical high
fidelity circuits, including  such  well-

known circuits aa the Willlamson and
its variations.

Then follow chapters of preliminary
diagnosis, distortion, high level distca-
tion, low level distortion, bass and treble
faults, and common audio troubles.

A chapter on pickups and styli con-
tains much useful information on the
relative merits of the various forms of
styli, including the diamond, with com-
parison of rate of wear. It is followed
by a discussion of turntables and
equalisers, with attention to rumble. wow,
tracking, &c.

Both FM and AM tuners are dis-
cussed along with the various problems
they create and the faults normally en-
countered in them. The final chapter
covers the adjustments to be made to
a complete installation to produce the
best possible results. It covers such
subjects as overall rcsponse, speaker
response, spcaker damping, overall bal-
ance, &c.

All in all, this book will appeal to
both the professional serviceman and
the audio enthusiast who is keen to
build and test his own equipment. It
is well written and profusely illus-
trated.

Our copy from the publishers, Gerns-
back Library, Inc., 154 West 14th St
New York 11, NY.

+* * 4

HOW TO 1 OCATE RADIO AND

TV INTERFERENCE, by Fred D.
Rowe. A Rider Publication, soft cover,
122 pages.

This should prove a very valuable
texthook to any scrviceman faced with
the problems of fringe area TV recep-
tion or country radio reception. It is
obviously written by someone who has
had considerable experience in these
matters and the mere fact that so many
possible causes of trouble are listed
between the covers of onme book will
make it a valuable reference. .

The first chapter is devoted to a
discussion on interference in general,
the importance of signal-to-noise ratio,
and so on. Then follows a chapter on
antennas (acrials), covering the respec-
tive merits of indoor and outdoor types.

The following chapters cover such
subjects as: Basic interference sources,
interference locating equipment, appli-
ances as noise sources, locating the
source, &c.

A chapter of particular interest to
country servicemen will be that de-
voted to power line interference, also
the following chapter on filters and other
methods used to minimise the trouble.
Anyone who  has ever battled against
this type of interference will certainly
appreciate the author’s suggestions.

There is a chapter devoted to elimin-
ating interference at the source, and
another to fluorescent lamp intcerfer-
ence, TVI from amatcur and commer-
cial transmitters is discussed—with sug-
gestions for cures—and the final chap-
ter deals with adjacent channel inter-
fercnce in TV receivers.

Anyonc rcading this book will im-
mediately  realise  that the possible
sources of interfcrence are so numer-
ous, and the possible cures so varied,
that it i< virtnu!lv impos«ihle to carry
4" she dawe .1 wnes head. A reference
of some kind appears to be essential
and this book would be an ideal way
to start.

Our copy direct from the publishers,
John F. Rider Publisher. nc.. 480 Canal
St., New York 13, NY, USA (P.GW,),
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This three-element beam is so light rhat it can be supported on a couple of fingers.

It would be adequate for FM reception in less favourable areas. Closer in to the

station a two element beam or even a simple dipole would give plenty of signal for a
tuner such as the one described elsewhera in this issue.

some further hints on making simple
aerials primarily for use with the FM
tuner described elsewhere, but useable
in-many cases for TV also. We will be
concerned mainly with the physical con-
struction of the aerials rather than their
design, although we will include later
on some suggested dimensions for vari-
ous frequencies of operation.

The simplest of all VHF aerials is the
plain dipole—a rod equal in length to
an electrical half-wave at the frequency
being used, broken in the centre, and
connected to a length of 72-ohm co-
axial cable or twin lead.

In most suburban areas, and particu-
larly where there is virtual line of sight
to the station, such an aerial will gen-
erally give all the signal strength de-
sired. It can be used for both FM and
TV, subject to the correct element
length being selected.

BETTER AERIAL

Where the distance is greater, or
where there is an appreciable mass of
land between the station and the listener,
some reinforcement of, the received sig-
nal is often worth while and, in such
cases, an extra parasitic element can be
added either as a director or a reflector.

Where still more gain is wanted, a
third element can be included to make
up a standard three-element beam, pos-
sibly the most useful of VHF aerials for
single-band operation. The band width
of such an aerial is rather narrow and

IMPLE AERIALS FOR M TUNERS

Readers who have built—or are planning to build—an FM tuner, will need a suitable aerial.
This article suggests ways and means of mounting simple dipoles or beams on light wooden
structures. The ideas are applicable to simple aerials for TY reception in favorable signal

Almost any old piece of wire will do
for an aerial with most modern broad-
cast band receivers, particularly when
comparatively close to the stations con-
cerned.  Although most of us know
that an aerial strung high in the air
will pick up strong signals and help dis-
criminate against local electrical inter-
ference inside the home, few of us bother
these days to put up masts as we did
when radio was young.

POSITION ON VHF

On the very high frequencies, as used
for FM and TV, the position is rather
different, and odd pieces of wire can
be almost useless as efficient pickers-up
of energy.

TV and FM sets work best with a
very strong signal fed to their input ter-
minals, and except when very close to
stations, an outside aerial mounted in
the clear should always be used.

Morever, because the length of a wave
is only a few feet, it is very easy to
strike an odd aerial length when a pic-
ture-rail type of aerial is used, and this
could easily ensure little or no signal
at all, through an incorrect electrical

areas.

termination at the equipment itself. Even
within cooee of a station, where an in-
door aerial is permissible, it is always
best to use either a resonant type such
as the “rabbit’s ears”, or to cut and try
for a length of wire which gives the best
results.

There 1s, however, no need to side-
step the job of obtaining a good out-
side aerial, either because the cost is
too high or because it is too hard to
make.

The design of TV aerials needs some
thought, because of the wide band width
of the TV station. The construction of
such an aerial was dealt with in some
detail in our last issue.

The purpose of this article is to give

S - .

by
lIThe Sditor

multi-band construction becomes diffi-
cult. Thus for TV reception, something
more like last month’s design would be
better.

Let us assume, however, that we want
an aerial for the FM station on about
92.5 Mc, and wish to start first of all
with a simple dipole.

The only point of any difficulty with
a dipole is to find some easy way of
supporting the two aerial rods, each a
quarter-wavelength long, so that the con-
necting feedline can be connected easily.
The rods at this point must, of course,
be insulated from each other although,
as the impedance is very low, the RF
voltage is low also and the quality of
t‘c insulation need not be of the first
class.

BASIC IDEA

It is quite permissible, for instance,
to use a piece of dry wood for the pur-
pose, particularly if we take the trouble
to seal it against moisture by a coat of
ordinary lacquer.

As you will see from the illustrations,
the construction of these aerials centres
around a small T-shaped piece of wood,
as, for example, plywood 4in or #in

Fage Eighty-tour
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thick. Waterproof plywood can be
worked easily without coming to pieces
and will not easily warp. A plain piece
can be used if you can work it

The stem of the T is used to fasten
it to the upright aerial "mast”, in our
case a lerfgth of oregon of lin square
cross-section, which comes down almost
to #in when dressed. The width of the
stemn is therefore made the same as that
of the mast, :

The cross-piece of the T is convenient-
ly made the same width, and supports
the two aerial rods. These are made
of brass tubing #in outside diameter so
that they can be pushed as a close fit
into holes drilled in the cross-piece with
an ordinary wood bit of #in diameter.

The inside ends of these rods must be
connected to the feedline, and must
therefore be made accessible so that you
can solder the line to the rods.

A hole about %in in diameter is there-
fore cut through the junction of the
T so that, when the rods are pushed
through the holes drilled in the arms of
the T, they will emerge inside the hole
where the necessary join can be made.

DIMENSIONS

The length of the stem we made 3in,
with 4in between the extremities of the
cross-arm. Both these dimensions will
give plenty of support for the aerial
rods on the one hand, and for the junc-
tion between the arm and the mast on
the other.

When making up the arm, mark it out
carefully on the scrap of plywood and
after cutting out the shape, drill the
hole at the junction. Take care to get
this hole in the centry 4~ that the arm
isn't weakened. A 1 n hole is plenty
large enough.

Next mark on the cross-arm a pencil
line along the path of the holes you are
going to drill to take the elements.
Clamp the arm in a vise, and take care
to drill the holes perfectly square along
the pencil guide line. If you don't, the
aerial rods will project at odd angles,
and although a little off-centre won't
affect their performance, they will look
much better if they approximate a
straight line from end to end.

It is also easier to solder the feedline
to the inside ends if they are settled
symmetrically inside tlze 4in hole at the
junction.

Although the rods will fit quite snugly
into the wood, it is wise to fasten them
so that they cannot work loose.

HOW TO SECURE

This is done by drilling two #in holes
through the cross-arm from one side to
the other, passing through the rods as
well as the woaod. >

You can now slip an ordinary brass
+in bolt into the hole, and screw it down
with a nut. The arms are now firmly
held in position, and if you use a washer
under both bolt head and nut, they will
also serve to strengthen the cross-arm
at these points.

To mount the assembly to the mast,
the stem is bolted or screwed to the top,
as shown in the diagram, so that the top
of the mast is level with the top of the
Cross-arm.

This will seal the 4in hole at the junc-
tion on one side to keep out the rain
and a small metal or wooden plate can
be tacked and glued to the other after
the feedline has been connected. You

TWO AND THREE ELEMENT AMS--

Suggested assembly for a two-element beam. The boom sits on top of the mast and

is held in position by a pair of aluminium brackets. The "T" piece attaches horizon-

tally to one end of the boom, representing the front or rear of the array, depending
on whether the remaining element is a reflector or a dirsctor.

will have to dig or file out a groove for
the feedline to pass under the edge of
the plate so that it can lie flush with
the surface of the wood.

In our case, we cut away a section
at the top of the mast so that the cross-
arm was recessed into it for further sup-
port. The joint was glued before screw-
ing up, and the final job was quite neat
and strong.

When finished, a coat of white lacquer
on the arm and the mast made the whole
thing weatherproof.

TWO-ELEMENT BEAM

The two-element beam requires a hori-
zontal boom to support the aerial at one
end and the parasitic element at the
other. This boom is another length of
lin cross section oregon of the same
stock as used for the mast.

The aerial is mounted in a T-piece as
already described, and is screwed to the
under side of the boom just as previ-
ously it was to the mast.

The parasitic element is mounted
directly into the boom by drilling a %in
hole at right angles to its length, and
pushing the parasitic element through.
Another 1-8in bolt and nut passing
through both boom and element will keep

SUPPORTING
PLATE

MAST

it in place just as it did in the case of
the aerial elements.

The boom must be mounted horizon-
tally, which means that it must be at-
tached to the top of the mast and at
right angles to it.

We managed this by the use of two
triangular brackets cut from scraps of
aluminium screwed to both boom and
mast. A long wood screw through the
boom and into the top of the mast can
be used as an extra, but it isn't really
necessary.

The feed line was lashed to the under-
side of the boom up to the mast, after
which it was led down the mast and into
the house.

The mast is joined to the boom at its
point of balance, which is near enough
lo ils centre point.

The three-element beam requires a
longer beam with a parasitic element at
each end and the aerial in the centre.

BOOM OR CROSS-ARM

To make it up, the cross-arm is fabri-
cated as a unit in the same manner as
previously described, and is attached to
the top of the mast flush with the top.
It is best not to recess the arm into the
mast, as this may make the attachment
of the boom a little more difficult.

S
FEEDLINE

For a three-element beam, the "T" piece attaches vertically against the mast and

directy underneath the boom. As before, metal brackets hold the boem square and

secure. Reflector and director should be a tight push-fit through the boom
being locked in position by a thin balt.

Radio, Television & Habhies, January, 1957
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offering you the widest range of pick-ups . . .

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

_ PRICE, £9/15/-

GP32: Magnetic pick-up provides a good
standard of reproduction with
normal equipment al reasonable
price. Output vol-
tage, 3 volt at

HGP38: 4 crystal pick-up. Incorporates
the H(JP37 turnover cartridge for
standard or micro-
groove recordings
with cantilever
stylus.

), PRICE, £5/15/-

GP50: Is a HIGH-OUTPUT crystal SP60:
pick-up suitable for reproducing stan- | "'< '
dard and microgroove records through CERAMIC cartridge—unaffected by
low-gain amplifiers as used in small heat or humidity. For use in tropical
record players and some radios.

PRICE. £4/19/6 areas. PRICE, £6/16/-

Incorporates the latest-type

GP10: Is 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.
Output, 1.5V at

plus these

Qe D,

replacement
cartridges

HGP39
CARTRIDGE
Designed to meet
the most exact-
ing requirements
of modern re-
cordings — low
element mass and
very high compliance enabies the
heaviest modulation possible to be
traced with a minimumn of record
wear.  Both standard  and  L.P.
heads available. PRICE, £3/12/6
s E '’

GP9
CART-
RIDGE
Now fam-
ous as the

cartridge with the unbreakuble
crystal. Takes standard steel or
fibre needies for 78 r.p.m. records.
PRICE, £1/11/6

A HIGH-
OUTPUT
cartridge suit-

able for reproduc-
ing standard und microgroove
records through tow-gain amptifiers.
PRICE, £2/3/-,

CARTRIDGE

GP61 ({r\
A CERAMIC \“
cartridge that

will withstand
the rigours of

a tropical climate and is, at th
same time, verv gobust. PRICE,
£3/19/6 .

= / B

HGP37

= CARTRIDGE
A TURN-
OVER cart-
ridge with
cantilever
siylus. that utilises a new method ol
crystal drive, a bisectional control
element that achieves indepen-
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dgnt  characteristics  for

stundard and micro-
aroove. PRICE,

£2/18/6

1,000 c.
"; PRICE, £3/'|2p/6
\;

Write now for

illustrated

technical Sole Agents in Austraiia:
fiterature on

e | AMPLION (A'SIA) PTY. l.'l'D

products
shown on this

page. 88 Parramatta Road, Camperdown, Sydney, N.S.W. Phone LA 6124
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The boom is now fastened to the mast
as previously described, using the alu-
minium brackets.

The amount of work required to make
up even the three-element beam is quite
trifling, and ours took no more than a
couple of hours from go to whoa. The
material cost is also very small, and
many of the materials might be lying
around.

As previously mentioned, the dimen-
sions of the elements and their relative
spacing will depend on the frequencies
concerned,

The accuracy of measurement is not
critical to a half-inch, but there is every-
thing to be gained by having them cor-
rect,

The general method for finding the
length of the aerial is to divide the fre-
quency into 5540, which will give the
length in inches. This method is quite
near enough to }-inch tubing. Thus for
92.5 Mc the aerial length will be almost
exactly 60 inches. This is made up by

A close-up of the centre section of

the three-element beam. Note the

recess for the feed-line, which was not

connected when this phctograph was
taken

two rods each 30 inches long and sep-
arated at the centre ends by about -
inch,

The band over which such an aerial
will operate reasonably well would be
several megacycles for reception, and it
would be quite feasible for a TV aerial in
strong signal areas.

As a 2-element beam, the extra ele-
ment can be used either for a director
or as a reflector, and in practice there
is not much to choose between them.
The amount of gain over a simple dipole
is quite appreciable, and the extra direc-
tivity tends to reduce any possible inter-
ference which might be received from
directions other than that to which the
aerial is pointing. (This would not ap-
ply, of course, to TV signals on a com-
pletely different frequency from the FM
stations.)}

The best general spacing between aerial

FILED
FOR
FEEDLINE

s A

1" HOLE

i

For a simple dipole, the "'T" piece
attaches to the top of the mast. A
metal plate, as shown, will seal the
junction of the feedline to the ends of
the dipoele. The line should be strapped
to the mast at intervals to prevent
fracture in a high wind.

and parisitic element is one quarter-
wave, or half the length of the aerial it-
self, Spaced by this amount, the direc-
tor should be made about 5 pc shorter
in length than the aerial. Actually the
parasitic length and its spacing from the
aerial are inter-related functions which
can become quite complicated, so we sug-
gest you keep to our recommended safe
dimension. The reflector can be a little
shorter than suggested above, but it
should not be longer.

TYPICAL FIGURES

For 92.5 Mc the length works out as
57 inches, and it can be as low as 54
inches,

[f a reflector is used it should be
about 5 pc longer than the aerial, or
63 inches, and can be as long as 66
inches,

For a 3-element beam, the dimensions
mentioned above can be used in all par-
ticulars and this aerial will give more
gain than will one of two elements.

One point should be remembered about
parasitic element lengths when tuning
over a wide band. The reflector must
always be appreciably shorter than the
aerial. If we tuned down to a frequency
at which its length became greater than
a half-wavelength at the operating fre-
quency, it would operate as a director,
and completely upset things.

Conversely, if we tuned to a lower
frequency at which the director became
a reflector, the beam would not work.

ONLY ONE STATION

This isn't very important at the mom-
ent, because on the FM band there is
only one station, and it is therefore per-
missible to cut the aerial to suit it.

It is. however, one reason why two
and three-element beams are not the best
for TV, which requires a bandwidth of
about 7 Mc even for one station, and
special precautions must be taken in the
selection of element lengths to allow for

this.

This detail sketch shows how the "T"
piece is cut from close-grained wood
or waterproof ply. After shaping and
fitting it must be carefully sealed
and painted to make it weatherproof.
The feeder attaches to the ends of the
dipola eIemanfsh Ifnlido the centre
ole.

_As a matter of interest, here are the
dimensions of an aerial which works
quite well over the whole FM band in
the event of extra stations coming into
operation.

Aerial length, 60 inches; director
length, 52 inches; reflector length, 64

inches. Aerial to reflector spacing, 32
inches;  aerial to director spacing, 19
inches. . /

All these aerials can be fed either with
72 ohm co-axial cable or with 72 chm
twin lead. The presence of parasitic
elements does affect the aerial centre im-
pedance to some degree, but not enough
to be serious. This is one reason we
have used the quarter-wave spacing be-
tween elements, as even the 3-element
biam should not fall below about 50
ohms,

FEED-LINE

Some care needs to be taken with
the feedline for both mechanical and
electrical reasons,

Although flexible enough to with-
stand ordinary handling, feedline will
soon fracture if it is constantly being
blown about by the wind. This is par-
ticularly true of the flatter varieties,
which whip like lengths of ribbon.

The feedline should, therefore, be
strapped to the mast or passed through
eyelets every couple of feet, It should
also be supported and protected where
it passes around obstructions entering
the house.

The aerial mast should not be more
than about 10ft long, and is best fasten-
ed fo a convenient chimney. Metal
straps are good for this purpose, al-
though wire can be used if you are care-
ful to insert right angle metal plates at
the chimney corners to avoid any risk of
the wire cutting into the mortar between
the bricks. This will. mean that not more
than about 4ft of the mast will be un-
supported—if it is, the cross section may
have to be increased to say 14 inches
for extra strength

The whole assembly, however, is ex-
tremely light, and can easily be bounced
about on your little finger.
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Here are some additional notes on the TV re ceiver circuit information given last month.

They include suggestions for a chassis layout, one or two amendments and some additional
ideas for those keen on experimenting.

PREE matter of chassis layout s al- Mr. Gil Miles, contributor  of  Last

ways a complex one inoa tele- AMP. VALVE month's urticle. suggests here an alter-
visian reeeiver, for the reasons outlined - native arrangement, which allows the
fast month. leads have to be kept lube and the speuker to face forward.
starl. ciicuits have 1o follow one upon at either end ol a rather wide chassis.
the other in logical fushion and con- M
trols kept in orderly array along  the
front  face of the cabinet.

Some readers may choose to ignore
this  Jatter  requirement,  particularly
those who are construcling a receivel
on a chassis——or chusses——-which pre-
viously carried radar or similar equip-
ment. In such a case, controls may
have to fit where there is room for
them, without any pretence at conveni-
ence or appearance.

The suggested sequence of stages on
the chassisy and the position ot con-
trols on the front panel are shown
in the accompunying  diagrams.

In any such layoul, a compromise
has 1o be struck belween convenienes
and clectrical requirement.  Where ac-
tive leads are rather longer than de-
sirable, as a result, they should be
= kept away from other circuits, with
which they cpuld interact.

Qur own suggestions, last month, Figure 3: A suggested circuit modifi-
were made on the assumption thuat the cation for adjusting the linearity of the PERFQR‘MANCE
receiver wourld bhe built on a near- line oscillator, which determines the ~As intimated last month. the  per-
rectangular chassis, with  the speaker linearity of the picture in the harizon- fromunce of the original receiver i
to one side, as in conventional com- tal direction—from left to right. terms  of  trace  linearity appeured 10

be quite adequate for the size of pic-
lure mvolved, and, on ordinary  pro-
gramme  material, image distortion ap-

mercial TV receivers.
e - Figure 2: The layout

FRONT VIEW ted in fig- ; -
» 2:esu?qe;;ulqu;\?e peared to be quite negligible,
. Some idea of the results to be ex-
this arrangement ) !
CRO - . pected can be obtained from the ac-
: ~ of the operative e )
5BPI speaker controls. Most of - Companving ‘phologmphs, .
658P4 ) However, for the sake ol those who
them mount con- . ; .
venient! on the May wish to experiment further, the
front {y ¢ ih author suggests the nodification shown
’honi, aci f° fh: in figures 3 and 4.
cnassis u . .
Foous Brilliance. vatume Tuner focus and brilliance . 1he change, in both cases, simply
O O . O O trols could be involves connecting an ndjustab)e time-
T, ,Frﬁ_:"e_ ‘,.HS?_ oL L c°+n back as indi- constant network in thc‘cnuplm'g cir-
. 10 " Sebd o < '+ '} cuit between the respective osciltators
Hewgnt o, O O '@Wutlh :ﬁ“ ;" °F;E”’.e and  amplifiers. The 1wo potentio-
9 s . e e roug extension  eiers could be mounted on the chassis
Sorew diiver ‘_}‘“”5 and coup-  gdjucent (0 the relevant circuitry and
adjustoients. lings. pre-sel for optimum tincarity in both
- — e vertical uand  horizontal  directions.

The slation test patlerns can be used
as an accurate guide when  setting

. Hor., Vert. these controls.

centreing (Insulate trom chassis) As well as experimenting with the time
( o bases, some may care to do extra work

with the video amplifier, although the

RF Low v‘?“ resolution of ordinary SBPI tubes sets
power D O 1 POW&I 4 limit to the ultimate picture  detail
supply supply which can be presented,

Video Syne. PEAKING COIL
Focus & Onmp. Omm), s - ey rac C e .
beilliance 1 A Video Tuner [h.e”lrcqnunc) response ol the viueo
. . DR R S and amplifier can be varied and extended by
conirols Fm m“' T Le an < the additional of an extra peuking coil
O 0;é .. 0SC. S(ﬁim] 4 and shunt resistance, as shown in figure
ST\ and .

O and ﬂll?prO steip Readers not in a position to work out
'_f”mu) . ) o - the probuble effect of different inductors
- H RN I are recominended to try and to observe
[} i8] N [ (o] the effects of any inductors on hand of
values between 50 and 300 microhenries.
Leave room for possible Shunt resistor values can be varied be-

future refinements or additions, tween 2000 and 30,000 ohms.
After further experiment, Mr. Miles
TOP VIEW suggests that one or two minor amend-
ments to the circuit may improve general

performance.

In the lower diagram of page 65 (last
month) a 005 mfd by-pass can be added
Figure I: A chassis layout plan suggested by Mr. Miles for the B-inch TV receiver - jn parallel with the 2000 ohm resistor
discussed last month. Where the layout requires that active leads should be longer forming the load for the diode clipper.
than raally Jdesirable, they should be isolated as far as possible from other circuits. The bypass will eliminate IF components
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from the circuit withont unduly affect-
ing the Svne. pulse shape.

la this same diageain, the coupling
capucitor from pin 3 obf  the Sync.
amplifier can well be incroised from

100 to 300 pf.

On the oposite page. in the circuit
of the line oscillator. the grid resistor
should be increased from 2200 to 10.000
chms,

As distinct from these recommended
Ch_anges, two errors occurred in the cir-
cuit drawing of the sound IF amplifier
on page 65.

DECOUPLING RESISTOR

['he decoupling resistor of the first
valve should be 10,000 ohms. not 1000

ohms as shown.  Also, the polarity of
the 1Umfd. electrolytic terminating the
ratio detector should be reversed.

[t is suggested that readers make these
amendments 1o the diagrams given last
month, to avoid possible  future con-
fusion,

A point has been raised concerning
the polarity ol pulses fed from the Sync.
amplifier to the respective oscillators.
It will be seen from the diagram that
the polarity of the line pulses will be
reversed from that of the frame pulses
by reason of the additional ampiifier
stage.

Mr. Miles agrees that such s the
case hbul <says that he used the circuit
as shown for reasons of <implicity and
”.‘:_t(,

e setual fact, nooddiicaly whats

ANIP. VALVE

on\ ADJUSTMENT

Figure 4: A lincarity adjusiment cu-

cuit for the frame  oscillator, which

deterinines picture linearity in  the

vertical direction. The author suggests

these circuits, although he feels that

few constructors  will  deem them
necessary.

6V6

EXISTING COiL
0

ADDITIONAL
«_PEAKING
colL &

OAMPER

2 oapRESISTANCE

+ HT.

Figure 5: The frequency response of

the video amplifier can be varied by

using additional peaking in series

with the regular plate load. In some

cases a deliberately peaked HF res-

ponse may be prefered to 'level" in
the video output circuit
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These two pictures, reproduced

subject movement.

: at approximately original
photographed directly fiom the screen of a GBPl and have not been
retouched.

of definition due to photography and printing.
5BPI screen makes a long exposure necessary and leads to trouble with

Further loss occurs due to film grain and to the
screen used in the printing block.

-

—— it e e

size, were

o e

Bath pictures, particularly the second, have suffered a considerable loss
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ever is experienced in maintaining cor-
rect synchronisation for hoth oscillators.

Readers’ observaiions about rhe per-
formance of different fithes conninge o
he rather divergent.

One reader, who has apparently ex-
periniented at some  length  with tvpe
SCPL tubes, says that he cannot agree
with the stated opinion that thes. tubes

Ccan be used successbully with the post-

accelerator  anode  connected  to the
2000-volt
and the deflector plates.
ence has heen that the

then as good as from an ordinary SBPI.

as anode 2
His experi-
image i not

same potential

If the cuthode is at minus 2000 volis

and anode 2 al earth potential, it i~
some  help 1o return anode 3 to the
R-ptas tine.  Results coninie to  im

prove, however, as it iv brought neaie
o phis 2000 volts, making the ola
potentintl across the tube egual to 4600
volte,

A few SBP4 tubes appear to be m
circulation  fromy various  sources  and
reaction 1o these also varies.  While it
in true that good samples give an ex-
cellent black and white picture, other
samples give ruther poor results, prob-
ably due (o deferioration after long
periods of storage.

Pege Eighiynine



OFF THE RECORD — AEWS & REVIEWS

Now that Gieseking is dead, we will, | hope, treasure even more keenly the music he has left
behind. He was not only one of the few remaining representatives of the classical school

of master players —he was possibly the finest. all-round pianist of them all.

Of him it

could truly be said, he touched nothing he did not adorn.

IS playing was made up of great
stature, fine technique, scholarship.
sincerity and humanity.

Only a man with these qualities could
prove such a master of so much music,
for although he is known in later years
largely for his wonderful Debussy play-
ing, he was also a great interpreter of
the mightier composers, particularly
Beethoven.

He had no affectations—his success lay
in this devotion to the music he played.
As he has said more than once, he liked
best the music he had played last.

We are fortunate that so many records
exist which give us a picture of his
genius. Fortunately, too, there is little
evidence of deterioration in his stand-
ards even in his latest work, although
advancing years cannot fail to leave
their mark in some way, and the un-
happy events of recent times must have
been a severe blow to him. Some of
the crispness and decision might have
suffered, but the glowing tone and mar-
vellous touch always remained.

RAVEL—Complete Piano Works.
Played by Walter Gieseking. Colum-
bia 330LX 1350-52.

Remembering his fine recordings of
Debussy, it isn’t easy to look at this
Ravel without imagining some carry-
over from them, particularly when his
classic examples have been so closely
studied and ,quoted.

Others, noteably Cassadesus, have re-
corded some fine Ravel, but although
they have often shown greater brilliance
and sharper lines, I don't think they
have greatly exceeded Gieseking's sense
of style without which Ravel can sound
bewildering and even dull.

I, at least, admired his clean and

By John Moyle

The late Walter Gieseking

certain sonic moulding and beautifully
proportioned dynamics.
The recording engineers have avoided

. close miking which could have threaten-

ed the atmosphere so needful to build
and preserve Ravel’s musical texture.

Particularly fine are the tonal effects
of 330CX 1352 in which are found the
famous Pavane, Jeaux d'Eau, Alborada
del Gracioso, La Vallee des Cloches to
name only a few.

This disc contains the cream of the
collection.

ROYCE

STANDARD & MICRO
LINING

PRICE
£18

(Plus Tax)

DISC RECORDING EQUIPMENT

BOX 5041Y MELBOURNE, VIC.
SENIOR TRAVERSING GEAR :

Labels, Stroboscopes, Turntables, Blanks and All Accessories
for the Recordist. Write for Catalogue of Prices.

VIC.. PLAYBACK SUPPLIES, 291 EXHIBITION ST., MELB. FB2592.
S.A.: SCOTT SALES, 99 CURRIE ST., ADELAIDE. LA1201, ML4819.

CUTTING HEADS
HOT STYLL

Page Ninsty

The surface throughout is almost per-
fect.

With the set goes a well produced
booklet containing several excellent
articles and historic pictures of Ravel
together with a note written by Giese-
king which so adequately explains his
own approach {o the composcr. :

TURINA — Sinfonin Sevillana.
JOHN ANTILL—Corroboree Ballet
Suite. Played by the Sydney Sym-
phony Orchestra, conducted by Sir
Eugene Goossens. HMV  OALP
7503.

I have been waiting for this record for
a long time. The wonder is that it was
not issued -a long time ago, as the ori-
ginal Turina recording dates back to
1952, both selections being issued previ-
ously on 78’s.

Not only would we have heard the
two best recordings of the Sydney or-
chestra, but it would have been much
kinder to have released them in LP
form before competition from more
modern techniques became so fierce.

Neither side can compare with the
best from a technical viewpoint. Balance
is not good. The instrumental placement
shows big contrasts between far and
near, so that even the reverberation
characteristics are not the same.

Corroboree, recorded well before the
Turina, suffers most in this respect, and
the obvious manipulation of mixing con-
trols, while no doubt improving the over-
all effect, makes these contrasts the
greater. 1 suspect’ that a dubbing hus
been made from 78’s, although it is a
mighty good one, and may have sgueezed
by without notice but for some obvious
join-ups and variable levels.

SOME GOOD MOMENTS

But although it is ‘only fair to mention
these things, which will be apparent to
even the casual listener, I must also note
that the Turina, which I heard during
its recording session, has some good
moments, and is a really lovely piece of
work. [ don’t think it has been recorded
before.

Corroboree comes through its meta-
morphosis much improved over the ori-
ginal 78’s, which had many faults. It
is without doubt a vivid and exciting
work, and this version is well worth pre-
serving.

Playback curves are a problem. I
found the EMI best with some bass re-
inforcement, although some background
traffic rumble: from the University Great
Hall limits the amount which can be
used. '

PERGOLESI—La Serva Padrona,
a One-act Operetta with Rosanna
Carteri, Nicola Rossi-Lemeni and
the Orchestra of La Scala, Milan,
conducted by Carlo Maria Giulini.
Columbia 330CX 1340.

This opera is more important for its
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historical association than for the music
alorne.

It pre-dates the work ol Mozart and
others. and 15 the best-known exumple
of the short lalian siyle of operetta
which was in such contrast with the
elaborate and unrealistic French com-
positions of the day.

Its story is quite simple—of the
bachelor, henpecked by his serving maid,
who decides to end it all in matrimony,
only to find that the maid has outwitted
him so that she marries him herself.

Presumably the henpecking is now a
life sentence.

MUSICAL DIALOGUE

Most of the time is occupied
musical  dialogue  between these two—
there is only one other character—and
its sueeess depends upon  their ability
to sustiain the comedy.

This they do very well, althongh as
most of us don’t know enough italian
to follow what is being said, parts of it
become a trifle tedious.

But to anyone with a special interest
in the music of the period, it will come
as a complete gem, for the characterisa-
tion is splendid if the singing sometimes
doesn’t equal it. The recording is first-
class.

Rossi Lemeni is hardly recognisable
as the singer I thought most unimpres-
sive in an earlier operatic set. It is
obvious that this kind of thing is his
long snit.

Very high marks in its class.

SIBELIUS—Symphony No. 2 in
D major. Played by the Philhar-
monia Orchestra conducted by Punl
Kletzki. Columbia 330CX 1332,

[.ast month 1 had the Sibelius First
Symphony played by the same orchestra
and conducted again by Kletzki.

I commented then on the wide dif-
ferences in interpretation in contrast
with other conductors such as Collins
and Beecham.

with

remark is valid here, al
have 100 muany  versions o
adetniled comparison between

The same
though |
undertahe
theo all.

The obvious competitor s Collins.
When | first heard his performance. |
was struck with its vitality and force—
[ think I accused him at times of being
mildly theatrical.

Now Kletzki clearly outstrips Collins
on both counts. Each man has captured
the essential moods of Sibelius and the
north land atmosphere most admirably,
but Kletzki has added a passionate. al-

most disturbing tension 1 found most
moving.
His contrasts are more violent. they

smoulder and rumble like a voleanie fire
which bursts into a white-hot blaze when
breaking point is reached. the effect giv
mg great contrast with the quieter melo-
dic momenrs of cach movement.

DYNAMIC LIMITS

Collins never reaches such dynamic
limits, fine though his efforts are.

Nor has Decca’s recording such vivid
instrumental color. This, 1 think, is
because of the great strides made in the
last twelve months or so in recording
realism, and the Philharmonia is an out-
standing example of it.

Kletzki’s better recording and greater
dynamic range tells against Collins more
than does the performance, for there are
moments when he extracts more from
the score than does Kletzki.

Noteworthy is his insistence on the
percussion being heard in passages which
Kletzki passes over. To the fatter, they
are mostly valuable as aids to explo-
sions in which they so often play an im-
portant part.

Mechanically, this disc is superb. |
couldn’t fault it except for a few faint
clicks you’ll have to hunt for in the last
movement. On first class gear it sounds
magnificent.

Sibelius No 6—Two Versions

SIBELIUS—Symphony No. 6 in
D Minor Opus 104; Symphony No.
7 in C Major Opus 105. Played by
the Phitharmonia Orchestra con-
ducted by vou Karajan. Columbia
330CX 1311,

SIBELIUS—Symphony No. 6 in
D Minor Opus 104; Pelleas and
Melisande Suite Opus 46. Played
by the London Symphony Orchestra
conducted by Anthony Collins.
Decca LXTA 5084,

More and more Sibelius, ma’ *ag the
field of available versions harder than
ever to separate.

I received the Collins Sixth before
the Karajan and was greatly impressed
with it. Rarely have 1 heard a better
combination of all that makes a fine
record. The more I heard it the more
I liked it. and no doubt was conditioneil
to it by the time the Karajan came
along.

In preferring the Collins 1 do so know-
ing that many will see it the other way.
But | think he shapes it better than
Karajan, the procession of ideas seems
to fall more easily into place and their
significance is clearer. Collins has a taut-

subtleties in scoring which Karajan plays
through.

If you compare the third movement
of each disc you will find there 2 per
fect example of what 1 mean.

In each the sound is extremely good.
The Philharmoniu is the better orchestra.
but the differences are balanced in each
case so that it is mildly silly to beat out
one’s brains about them when more sen-
sibly we should be thankful for both.

Karajan scores in his inclusion of the

Seventh Symphony on the reverse,
making two on one. It is every bit as
good as the Sixth, if not better. Karajan

is particularly successful in his handling
of the long, sonorous scale passages and
slow interplay of themes which make up
so much of it. Here the warm, strong
tone of the Philharmonia is most striking.
and unequalled in any other version.
But again my own preference is for
Collins, although his orchestra is still
tractionally inferior and there is some
suiface noise. where as Karajan sulfers
only one such lapse right near the end.
und it might be only on my copy.
Altogether these are fine and import-
ant records—among the high spots in
the growing collection of impressive

ness and sharp line which never sags—  Sibelius.  For both the RTAA corve is
it merely highlights more unmistakably good.
Radio, Television & Hobbies, January, 1957

SOODMANS  SPEAKER OWNERS

system by adding

TREBEX HF Pressure
£14 12

Corner of Cleveland St.,
Machinery, 1st Floor, Johnston’s RBuildings,

AMPLASOUND (0.

pertormance of your
new Goodmans

PHONE MX3124

improve

Unit . 6
Crossover Network Coils’ 5000cps

each £t 0 0
Crossover Network Coils BOOcps, :

each .. . El110 0
Soodmans Crossover Network

5000cps ‘e e £65 1 3
3 Speaker System.
wharfedale Super 3in.
Wharfedale Super 8CSIAL
Baker I5in CS (Bass) complete .. £66 8 7
Electro-voice |2TRXB 12in

Triaxial (American} £65 0 O
Jim Lansing D23 i2in (Amencan) £55 0 0
Baker |5in CS (Bass) .. . . £39 3¢t
Duode Barker 12C (45¢) .. £39 3 1t
Goodmans Axiom 150 Mk. Il £26 8 3
Wharfedale WI10/CSB v es oo £25 8§ %
MSP Coaxial 2'zin 12in L e £i7 12 ¢
Peerless Coaxial 5in, 12in .. .. £18 17 &
Whartedale Super BCS/AL .. «. £1312 4
Goodmans Axiette 101 . .. £14 2 3
Stentorian TI0 Horn Tweeter .. £1212 ¢
Stentorian HFI012 10in L. £10 00
Magnavox (2ZWR Twin Cone £€7 v 9

AMPLIFIERS

Grampion Muliard 5/10 £51 9 U
Leak TL/10 and Control Unit .. .. £74 ¢
Quag It and Control Unit 128

PICK-UPS, TURNTABI.ES PI.AYERS
MBH 12in LP Head .. £14 5 %
MBH LP Diamond Styh £9 19 10
Collaro Transcription Pick-up l6in  £4 19 0
Collaro Transcription Sapphire

Styli . £1 0
Collaro Transcnphon Dlamond

Styli . . £7 00
Collaro Transcnphon Turntable .. £26 7 6
Collaro Transcription 2010 Player, £31 2 &
Fidel-o-tone Transcription

Turntable £24 0 0
Collaro R.C.54 Record Changer £20 0 0
Garrard Style Pressure Gauge £l 6 &
Gaoldring 500 VR Turnover

Cartridge “ £415 0
Oubbings DIOO Frequency lest

Record (American) .. £3 0 u
Alton Wide-band Tuner £2310 ¢
Hi-Fi Equipment Cabinets two

door £20 18

Sand-filled Corner Speeker Cablnefs
Ronette lbin Turn-over Pick-up .. £7 16 14
Hear most of the above equipment in our

New Audition Room at Balgowlah.

TERMS ARRANGED
CITY OFFICE
126 Buckingham St., Sydney

opposite Demco

South Pdmflc -

©) COLUMBIA

PP p———

SOUTH PACIFIC

12 L.P, 330$X.1001
Broadway stars, Mary
Martin and Ezio Pinza, with
members of the original
New York cast, in Rodgers
and Hammerstein’s record
-breaker, South Pacific!
“Some Enchanted Evening,”
“Bloody Mary,” “I'm Gonuna
Wash That Man Right Out
Of My Hair,” “A Wonderful
Guy,” “Younger Than
Springtime”™  and all 1he
olher unforgetiable hits are
included.

AT ALL

RECORD
STORES

CH.508.4
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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.

132 SYDENHAM ROAD. MARRICKVILLE
Phone LMT7287

ULTRON 15 series
TAPE HEADS Extraordinary

FEATURING:—
* Extreme Frequency Range.
(20 cps. to 20.000 cps. at 7.5 ins per sec.)
(20 cps. to 30,000 cps. at 15 ins per sec.)
* Triple Magnetic Shielding. (—30dB. at 50 cps.)
* High Output.
* Micro-aligned Gap (record and play with separate heads with no treble
loss).
THE ULTRON 15 series are recommended lor:—
* Professional Transcription.
* All Laboratory Uses.
* Full Frequency Reproduction of Pre-Recorded Tapes.
By far the most advanced range of (ape heads available, the ULTRON 15
series is prodyced in the following types:—

ULTRON 15, ULTRON 151, ULTRON 151 .. .. Record-Pluy, high impedance, .00017in gap

ULTRON 15H UGLTRON (SHT. ULFRON 15HL .. . . Record-Play, mediom impedance
Q001 7in gap.

ULTRON 135, ULTRON 135T. ULTRON 155L . High Efficieney Record, 0003in gap

Note:— T denotes stundard half track,  “L" denotes lower half frack All others
are full track

SEND 4/- POSTAL NOTE FOR SOOKLET “MAGNETIC TAPE HEADS”, containing full
specifications of all L B. Producis’ tape heads,  Hi-fi tape circuits. etc,
A FREE COPY I$ SUPPLIED WITH EVERY HEAD
Retail Prices: All ULTRON (5 series .... £9/13/9. .e
Types HE2. HE2T (record-play, commercial quality) ........ £6/3/-
Types EU. EUT, EUL (high efliciency erase) .... £5/7/-,
Available from:—
Victoria:—Homecrafts Ltd., 290 Lonsdate St.,, Melbourne.
S. Aust.:—A. G. Healing Ltd., 58 Flinders St., Adelaide.
Queensland:—A. E. Harrold Ltd., 123 Charlofe St., Brisbane,
MANUFACTURED SOLELY BY L.B. PRODUCTS, 95, McDONALD ST..
MORDIALLOC, 5.12, VICTORIA. PHONE XY1596.
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GIGLI AT CARNEGIE HALL—
Excerpts from three concerts sung
by Beniamino Gigli with Dino Fedri
accompanist. HMV OALP 1329,

One ot the saddest records | have
ever heard. ~Gigli sings 22 songs uand
operatic excerpts, all recorded duving
three concerts in Carnegie Hall in April,
1955.

As a record for those who would
sooner “hear Gigli i his decline than,
not at all, it will be welcome.

But those who remember his peerless
singing of vears ago. and expect 1o
hear anything like i1, will be bitterly dis-
appointed. if not shocked, at what is at
times & caricature of past greatness.

Gigli is now a man of 65, and not all
the enthusiasm of the audience can per-
suade us otherwise. It is a moot poini
whether the hammering of his piano ac-
companist is an attempt to guide or to
conceal.

Although some of the sunpler songs
still have their appeal, T can only leave
this disc 10 your memories and your
charity,

CHOPIN — Sonata No. 3 in B
minor Opus 58.  Enesco—Sonata
No. 3 in 1) major Opus 24. Played
by Dinu Lipatti, pianist. Colum-
bia 330CX, 1337.

Liputti’s reputation as a Chopin player
is legendury, as you will very quickly
observe from this piece of musical evi-
dence.

Lvery pranist—well, nearly every pian-
ist — plays Chopin, and most of them
think they are good at it.

But. in truth, there are only a few
who are able (o master more than a
portion of his music. 1 have now numer-
ous versions of Preludes. Waltzes, Bal-
lades and the like, done by some of the
best alive. and there are times when all
of them are obviously out of touch.

Lipatti, on the other hand, always
knows what to do with Chopin—he has
a kind of mental kinship with the com-
poser so that we uaccept his air of com-
plete authority without question.

SOUNDS RIGHT

Whatever he does sounds right,

He is never guillty of using the music
tor display purposes only, a temptation
which is the downfall of so many. His
dazzling technique is, produced only
when it is required to dancg, to sweep
down the keys like an arc of falling
waler, or to strike with that nervous
power which is in the hands rather than
the arms.

It enables his touch to keep pace with
his quick and sensitive imagination, his
judgment of form, his appreciation of
light and shade. :

You could call this a kind of key-
board magic if you like, for other words
are hard to pick to describe anything
as indefinable as Lipatti’s touch.

There is nothing profound about it,
but how lovely it sounds!

By contrast, Enesco’s uneven and
woolly work does not show uvp well,
nor is the recording good. 1t sounds like
an indifferent dubbing from 78’s. If this
is also true of the Chopin, it is not at
all obvious—here the piano is remote
but clean and bright.

Auny Lipatti Chopin is a treasure. What
a pity it is not coupled with a better
work.

Radio, Talevision & Hobbies, January, 1957



RESPIGHI-—Fountains of Rome
—Brazilian Impressions. Played by
the Philharmonia Orchestra, con-
ducted by Alceo Galliera. Colum-
bia 330CX, 1339,

This record is the only clear rival

of the RCA-Toscanini released last
month.
The difference between the two s

mainly that of Columbia sound versus
RCA sound — British versus American.
In most. other particulars, their virtues
balance out.

RCA’s record is more forceful and
bright, sharper in pitch — rather too
much so if anything—but the customers
over there like it that way.

Its contrasts are also sharper. Tos-
canini works his men to a tremendous
pitch when he calls on them, and, no
doubt, the mixing pane! has also added
its bit.

The Columbia on the other
another of those Phitharmonia cllorts
which are rapidly getting me in. There
is something about their general sound
distribution which combines a luscious
clarity with a subtle airy atmosphere
totally lacking in the RCA.

FINE DETAIL

If the highlights are not as sharp, the
quieter moments of detail are the sirong
point. In this, despite many good things
achieved of late by other studios, the
Bhilharmonia records have set a stan-
dard all their own.

I don’t think any of the other “Foun-
tains™ are as good as either of these,
although they are all of high standard.
Wlhere they do score is that they all
have the “Pines of Rome” on the other
side, to my mind, a more interesting
coupling than the “Brazilian Impres-
sions.” Maybe closer acquaintance will
bring better appreciation, certainly per-
formance and recording are high class.
But the “Fountains” and the “Pines” go
so naturally together that any separation
seems strange.

I've no fault to find with the engineer-
ing. It's just the way | like it. Use the
RIAA curve.

BEETHOVEN—Concerto No. 4
in G major. Played by Claudio
Arrau and the Philkarnionia Orches-
tra, conducted by Alceo Galliera.
Columbia 330CX1333.

The opening bars of the piano, some
of the most eloquent which Beethoven

hand is

ever wrote, tells us immediately that
this is to be no hit-and-run event, no
tear-away display piece, but a serious
performance. a determined effort 10
setzle once and for all the seuarch for
the best-ever version,

And, to tell the truth, I rather think
it does.

Firstly, the quality of the recording
is outstunding., The piuno is extremely
forward, at times to the virtual exclu-
sion of the orchestra. But it is so
clean and free from any stress or strain
that I can only admire even when 1
feel that Arrau is getting more than his
fair share of _the limelight.

His powerful piano is made more
pardonable by irreproachable playing.
Always a fine technician, Arrau is now
a force among the ranks of distinguished
modern pianists, Here his beautiful tone
and noble conception of the music are
outstanding. Only for a few bars near
the end of the first side is there any
hint of deterioration, and then probably

Radio, Television % Hobbiss, January,

not noticeable on good equip-

ment,

The fine strings of the Philharmonia
have rarely been heard so well, although
the whole orchestra shines in its com-
plete accord with what the conductor
and pianist have set out to do.

Although the (empo throughout is
steady | rather than vigorous, it does
not lack vitality or strength, or sensi-
tivity cither, as the lovelv second move-
ment-interfude will demonstrate.

Only in the last movement did I feel
the want of a lighter touch. There is a
hint of the portentous where greater
gracefulness might have been better.

Technically, it is as good as Columbia
has cver released. The sound is full
and strong, catching at the samc time
many delightful touches from individual
instruments in admirable proportion.

You can forget surface noise, and
cven the slight blemishes in piano tone
cannot mar a first-class job.

For its muny good qualities, therc-
fore, this record would get my vote
as the version most likely to be played
most often.

MOZART—Concerto for Violin
and Orchestra No. 5 in A major,
K219. Played by David Oistrakh
and the Dresden State Orchestra,
conducted by Franz Konwitschuy.
DGG 16101P.

Every now and then a record comes
along which, from the first note, “hits
a spot”. Not so much for any one
virtue, as for a combination, so blended
together that criticism, even when it
may be levelled, seems out of place.

Such a record is this one. It came
near the end of a rather long listening
session, when cven the most conscien-
tious reviewer may be excused a cer-
tain weariness of appetite; when only
something really good ,can stir him to
enthusiasm.

In a world of brilliant sound, this
record isn’t particularly remarkable. The
violin has been heard in sharper relief,
the bite of the bow elsewhere can put
it to shame for sheer realism, nor is
there unything much to excite the hi-fi
tan.

MOZART AT BEST

But, for all that, this is some of the
loveliest Mozart [ have heard. The
material is there, of course; few things
in music equal the beauty of this con-
certo, and Oistrakh s a violinist from
whom we can always expect a fing per-
formance,

And so | listened to this performance
in which so much has gone right—
the warm, firm tone of Oistrukh, so cer-
tain in intonation, in the turn of cach
phrase, in his handling of light and
shade.  To the orchestra, never over-
weight, in perfect tune with the soloist,
unobtrusive where required, matching the
violin in mood and melody.

And, at the end, I said to myself—
this is the stuff of which the solid core
of fine records is made, this is the kind
of music we can hear time and again
with the same feeling of finality and ful-
filment, one which will suffer any com-
petition on its own claim to be com-
pletely satistying.

I cen only advise you to hear it, and
see If yevr reaction is the same as my
(G0 id
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Rodgers & Hammerstein’s

OKLAHOMA!

12°' L.P. $.001
A new High Fidelity record-
ing from the sound track of
the film with Gordon
MacRae, Gene Nelson,
James  Whilmore, Gloria
Grahame, Charlotte Green-
wood and  Shirley Jones.
“Oh, What A Beautiful

Mor mn’ ” “The Surrey With
On Top,”
the

The Frmge
“Oklahoma,” and all
other hits are here!

AT LEADING

RECORD
RETAILERS

£54/5/-
"5.10"
HI-FI AMPLIFIER

Mullard

AEGIS

Here is a reliable, hi-fidelity Amplifi
in Australia for our umdlnoyns Pt
Write for leaflet.

made

AEGIS

Perfect

HI-FI TUNER  £31

amplifier,
satin-gold

companion for “5-10"
Latest vircuit lechniques.  Per mmcm
timish.  WRITE f(or leaflet TODAY

J. H. MAGRATH

208 Little Lonsdale St.,

Aegis

aml CoO,
PTY. LTD. .
Melb. FB3731

VACUUM MOUNTED CRYSTALS

For general communication frequency.
Greater activity guaranteed.

BRIGHT STAR RADIO

46 Eastgate St., Oakleigh, Vic.
UM3387.

ALL
PICTURE -
NEWS MAGAZINE
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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 service
facilities are available.
Pyrox will give you, too,
absolute lowest mainten-
ance and long, long hours

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

, 14-36 Queensberry St., Mclbourne ... FJ9121
- PYROX LTD.  69.71 Edword St., Pyrmont, NS.W.  MW4417

Controls are simple—
one speed for bhoth
speech and music, fast
forward and rewind. 2
hours high fidelity on
each spool of tape.

A 11

Complete Audio Equipment.
430 Bourke 1., Melbourne. MU5032

AVAILABLE NOW!

360 TWEETER

Complete 360 degree sound dispersion for the first time in
Australia.
Response: 24k. flat to 20k Impedance 2, 8 and 15 ohms.
Inbuilt level control
Size: 2" in diameter and 44" high.

Price 1411 -

Sydney: A. J. Phillips Agencies Pty. Ltd.,, Phone: BW6&434
New Zealand: Fred Rothschild & Son,
79-83 Pretoria St., Lower Hutt.

Page Ninsty-four Padio, Telavision & Hobbies, Jannary, 1957



TCHAIKROWSKY-—-1812
ture Opus 49 (original  scoring)
played by the Minnezpolis Sym-
phoay Orclicstra conducted by Anial
Dorati with the University of Min-
nesola Brass Band and effects.
Mercury MG50054.,

Mercury’s flair for unusual records is
continued here with probably the most
ambitious rendering of the celebrated
warhoerse vel placed on revords.

It comes complete with brass band.
bells, und real canon shots,

Neov are they just wny old cansons
Mercury hunted out a genuine articie
from the West Point Academy. @ gun
made in 1761 in Strasbourg, Trance.
They loaded it up with various weights
or charges, experimented  with  mike
placings, and ended up with some really
imposing bangs.

TAPE EFFECTS

In order (o simulate the bells of
the Kremlin as they were intended to
sound, they got to work with a tape
recorder at Yale University, where the
bells of the Harkness Memorial tower
were recorded as is, and then mixed
with the same tape played at twice
normal speed to give brilliance.

Added to the efforts of the orchestra
and the band, and presumably recorded
out of doors, the 1812 takes on a hew
life.

Al the end of the performance, Deems
Taylor tells us how it wus all done,
illustrated by sections of the gun and
bell recordings before they were mised
into the final version.

You can use the result to blow your
speaker apart, to pulverise your nerves,
or just to hear the overture more
vividly than | have ever heard it before.

A bright Capriccio  Italien  makes
up the weight as a straight ilem, equally
impressive in sound and execution.

Both sides bhave a good surface
which, as with all recent Mercury’s, is
a vast improvement on the first Aus-
tralian releases.

BEETHOVEN—Symphony No. 6
in F major Opus 68 (Pastoral)
played by the Detroit Symphony
Orchestra conducted by Paul Paray.
Mercury MG50045.

Brightness, vim and vigor are good
things in their way, but I feel they
have been overdone here.

If there is a svmphony of Beethoven
where warmth and relaxation should be
looked for it is the Pastoral—it is in-
spired by thonghts of (he countryside,
and definitelv not  of  Vifth  Avenue.
Paul Parav and his band have no time
to lose. Their first movement sounds
more like thoughts inspired by a steam

Over-

train hurrving them away, itself an
anachronism for there ure no  steam
trains left in America.

‘This brusque treatment continues all
the wav through, and although the per-
formance is delt and well delined. it
sounds rushed and perfunctory

Otherwise it comes cleanly from the
stylus, particularlv the third- movement,
although I expected a much stronger

entry into the storm scene. It is as
though the recording engineer uanwit-
tingly turned down the gain control

before running for cover in apprehen-
sion of what might happen!

I prefer some other versions in
which this pastoral interfude leaves me
with more breath and a less hastv holi-
day.

BRI'TEN — Young  Person’s
Guide to the Orchestra. TCHAIL-
KOWSKY.— Nutcracker Suite

Opus 71a, Played by the Minneapo-
lis Sympheny Orchestra couducted
by Antal Dorati. Commentary by
Deems Taylor. Mercury MG50055.

The Young Person’s Guide is one of
the best compositions for the instruc-
tion of the newcomer to orchestral
music, whedier young or old.

It has good entertainment value, too,
Boing based on a theme by Purcell, as
noble and grand as any man ever wrote,
it is used (o demonstrate what the play-
ers can do, in groups, as individuals,
and finudly as a complete combination.

The Nutcracker Suite is treated the
same way, excepl that Deems Pavlor,
the narrator, tells the story of this fovely
butlet instead of talking about tb in-
strunients.

The sunite  contains  those favorites
from the ballet which we have come
to regard as the highlights, and thus
is not a competitor of the compl .c ver-
sion issued previously by Mereury.
although the sclections might well have
come from it. 1 haven’t had time to
verify this, but conductor and orchestra
are the same. ’

Technically the disc is clear and vivid
on both sides, rather on the sharp stde,
and closelv miked, bul nol excessively
so. 10t means anything, all my friends
who have so fur heard it have taken
it number! If you have a juvenile
music lover in the fumily, you might
well do the same.

Deems Taylor has an  easy-to-take
homely style, even if he is not the
«world’s best announcer.

Surface noise is barely audible.

-

British

HE relative range and popularity

with the RBritish public of the tele-
visiun programs hroadeast by the BBC
and by the program companies oper-
ating under the Independent Television
Authority has been the subject of much
speculation and survey.

Facts about the BBC and ITA tele-
vision audiences are given in the BBC’s
fatest Quarterly Review of Listening
and Viewing Trends.

The number of adults who can watch
BBC television in their own homes is
now  ahout  17.200,000, and of these
about 5300000 can  also watch  the
I'TA transmissions.

This  difterence is - partly  due to
the fact (hat the BBC is nationwide,
whereas I'TA  (ransmissions cover only
part. of the country. About 6,300,000
of the [7-million people with sets an
their own homes live in areus where
no ITA  transmissions  are  yet  avail-
able.  In addition, of the remaining
[{-million people, rather more  than
half have neither had their sets adapted
not bought scts on which they could
receive [TA transmissions.

The average evening audience watch-
ing television during the quarter was
about 5,700,000, and of these about
4,500,000 were watching BBC programs
and 1.200,000 were watching those of
the commercial companies.

Those adults who had provided them-
selves with the means to receive com-
mercial programs spent 37 pc of their
time watching BBC and 63 pc of their
time watching ITA,

Tolovision
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The RADIOMASTER

RADIOGRANM:
CHASSIS...

A great performer on
Radio and Records

HI-FI MODEL E22 reproduces perfect
high treble naotes  and  hass notes
without “drumming” or distortion

Hrings recorded sound to your home
A% near as possible to the original A

high gain R.F. stage ensures salis-
factory long distance radio reception
regardless ot location. Features in-
slude —

e Treble and bass boost with sepurate
controls.

e Two matched Jensen speakers (12in

and 6in) with crossover network.

Eight valves, world range.

Push-pull output—inverse feed-back.

Radio-gramophone switch.

Provision for tape recorder.

Latest type Radiotron wvalves.

Straight line diul in four colours,

size 12¥in by 7in.

o Custonr built — six months’ gudr-
antee.

® Freguency
cycles.,

@ Desiyn tested und uapproved by the
Valve Application Division of
Amalgumuled Wireless (A'sia) Lid.

PRICE £40/15/-
Magic Eye tuning indicator 25/- extra.

Packing included. Freight extra.
Other Radiomaster Radiogram chassis

are available from £22/15/-

Write for particulars.

SPEAKER ENCLOSURES

RADIOGRAM
CABINETS

conerdge: 40 to 13,500

Many popular designs available in-
cluding contemporary in naturad
maple.

Ni:W CABINET MODELS FOR II-FI1

CHASSIS incorporate vented speaker

enclosures  whicht  provide  for dual

speakers  In sepavate  compartiments,

with "“woofer” compuartment fel lined

and draped.  TFirst-class finish.

ALL TYPES OF THREE-SPEED

RADIOGRAM UNITS

WRITE FOR CATALOGUE

H. B. Radio Products

1‘03-105 Catherine Street,
Leickhardt, SYDNEY

Telephone: LM5580
Established 25 Years.
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BRAND NEW
SMITH’S 12 volt
AC or DC MOTOR,
100 uses, £3/15/-
RUBBER BOATS
£6/15/-
Replace those broken

side curtains with cellu-
lose acetate which takes

Phone: FJ5904

SURPLUS STORES |

512 Elizabeth St. Melbourne, C.1.

Just 4 doors from Victoria Street.

Mail Orders Carefully Packed

ENGLISH
SMITH 8-DAY CLOCKS

th lace of celluloi .

an‘:i plastes four tl:ngle(: Include State in Address car clock
longer, Will not discolor. Plea frei As used by the R.AF.
278 SHEET. ) ease add freight or Postage

BINOCULARS  BINOCULARS

Must sell stock which arri\'/ed too late
‘for Olympic Games.

. £1919/-

7x50 .. ..

10 x 50 .. .. .. . All One Price
12x50 ., .o «v ..

16 x 50 . £25'15/-

All coated len:es complete with
leather case.

SPECIAL OFFERS

Parabolic mirror, 8/6. Magnifying
glasses, 8 mags., 8/6, 10 mags., 12/6.
Headphones suitable for crystal sets,
17/6 pair. Tapped Transformers, 6, 12,
18 and 24 wvolts. 3 amps, 39/6.

Spotlights, Arr- 5 volt, 37/6. Army
Tank Aerial 15/-, 12ft, 22/6.
Bases for s 2/6. RAAF Bomb
Hoists, 33 to £10/10/-. Tweezers.
5/6. -  Watchmakers’ Eyeglass, 6/6;
extra strong. 10 mag.. 15/-. Set of five
Watchmaker’s Screwdrivers, 13/9.
Dental Inspection Mirrors, 8/9. New
0/5000 Rev Counter, 3%in dial. Com-
plete with drive, £6/15/-. Electric

Engraver, works off 6 or 12 volt bat-
tery, 29/6. Student Microscope. 300
mag., £4/19/6. 12 volt, 500 watt
Generators, £5; 24 volt. 1000 watt
Generators, £9; 24 volt 1500 watt gen-
erators, £9/17/6. Small 50/1 Ball
Bearing Stepdown Gear Box, 39/6.

LEARN THE MORSE CODE
IDEAL FOR BOY SCOUTS

Buzzer complete in wooden case.

12/6

COMPLETE BATTERY CHARGER

thed
wil
Works

Brand oft 230v.

eV Household
Fnglish Snpply
Sclenium - §
Rectifier.

Charges any battery, 6 voits at 4 amps, £6/15/-
complete, Also available, 6 or 12 volt Charger
combined, Charges 4 amps. £7/15/-, 6 voli
6 amp Chargers, complete, £5/15/-; 12 volt 3
amp, £6/15/-; 6 and 12 volt. & amp, £9/15/-.

Not secondhand.
BRAND NEW.
ENGLISH G.E.C
RECTIFIERS

Make Yourself a

Battery Charger

12v 2 amp 32/6

6v § amp 50/-

12v 3 amp .. 45/-

6v 2 amp .. .. 24/6

6v 4 amp ., 45/

12¢v 5 amp .. 79/6

Transformers to suit above, 2 amps, 39/6
6 volt. § amps. 45/-; 12 volts, 5 amps, 55/-3
Transformer to suit dual charger, 6 and 12
volt, 39/6. Rectifier to sult, 45/-,

"

TS

3 FEET LONG ———v

ARM

Makes usefuni

PLOTTING
ONLY

Drawing
Arm,
| 37/6
44in
O
Q long,
\\'/ vniversal
flexible
( shaft
'//’ chuck
//Q Yain.
@,
@,
Grinding and Engraving Burs.
Packet of Six, 2/,
Polishing Brushes, 6d Each. 7
For hobbyists, die makers, home handymen.,

garagemen, engineers,

plastic workers,

AIRCRAFT 24 volts Motor complete

with 400 gal, per hour Pump.
Ideal for pumping any
lignid. Many uses on

Will work off
any 32 volt
lighting plant.

any farm. £12/10/-
- Pump only, £3/17/6

Special Disposals Meter Offer

All Brand New, British Made
: Eng. 0-30 Amps 24in
DC 32/6
0-3 ump melers, AC-D(‘.
2V4in dial .. 45/-
0-1 milliamp Z%In dial
37/6
Weston 0-50 volt 0-100
amps, combined M/coil
£3/10/-
Weston 0-50 Milliamps 22 .. .. .. 27/6
English 50-0-50 Amineters M/Coil .. .. . 37’6
English 0-50 Ammeters, AC-DC 42/-

English 0-10 Ammeters,

244in

dial’ M/Cail 45/-

English 0-40 Ammeters, 234in dial, AC-DC. 42/-

English 0-14 amps AC-DC 42in dial .. .. §9/6
Eng. 0-20 amps, 2in dial, M/C .. .. . . 25/-
Eng, 0-200 Ammeters, M Coll .. £4/l0/
Eng. 20-0-20 Awmmeters, M/Coil .. .. 37/6
Eng. 0-50 Amps AC-DC 3%in dial .. . 75/-
Eng, 0-80 Amps, AC-DC, 33%in dial .. . 15/-
Eng., 0-1 Amps DC 2Vin dial .. .. . 35/-
Eng. 200 Amps AC-DC 3%in .. .. .. £4/19/6
Eng. 0-5 Amps AC-DC 2%in .. .., . . 45/
Eng, 0-150 Milliamps 2%in DC .. ., .. 27/6
Eng. 0-500 Micro amps 3Vin DC e oo 50/~
Eng. 0-6 Amps 334in DC . es .. 25/-
Eng. 0-25 Volts 2¥ain DC .. . 22/6
Eng. Ohmmeter reads 0-60 M.Am| ps

0-500 ohms, 0-15 volts, 0-3 volts 3In dlal, 45/-

0-100 milliamps ,new .. .

4 x

4%a 0/1 Milliamp Meter .. ..
A Weston 0/5 Milllamp Meter ..

. £5/5/-
.. 326

TELESCOPES

NEVER BEFORE AT THESE PRICES
20 Magnifications .
In Pigskin Leather Carrymg Case .£5/5/
25 Mag with Tripod . . £6/19/6
To our Customers who have been wait-
ing limited shipment of 50 magnifica-
tion Prismatic Telescopes on Tripod
£19/19/-

R.A.F. LEATHER FLYING
HELMETS, 50/- each.

Intercom-
munication
TUBES 50/-

MK7? Goggles
22/6 Pair
MKS8 Goggles
48/6

2N

Polaroid
Gopgles

48/6.

COMPUTORS
4s/.

MULTI-
METER

£7'10°0

‘64 Micro-
amps sensi-
tivity.

Also
Model
with
Rotary
Switch
Range
Selector,

£10/19/6

AC volis up to 1000
1 meg ohms.

DC Volts sp to 1000,
DC amps, 250 milliamps up to

Now you can make your own music box with

these Swiss Music Units.

EACH

Lili Marlene,
March, Merry
versary Waltz,
Annie  Lauric.
The Barrel,

Harry Lime Theme, Wedding
Widow, Happy Birthday, Annl-
Silent Night, Swedish Rhapsody,
Itow Dry We Are. Roll Out

English
Motor and
Blower,
24 volts,
Will work
off any
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, 7500lb pressure.
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Bell Co. Shows Picture Phone

A “PICTURE PHONE"™ using stan-

dard telephone line "was unveiled
recently by Bell Telephone Labora-
tories, at a joint meeting in Los Angeles

of the Institute of Radio Engineers and

the West Coast FElectronic Manufac-
turers’ Association.
The pictures that were transmitted

along with the sound varied in size
from 1 x 11in to 2 x 3in.

This picture phone <ystem over or-
dinary telephone line is muade possible
by slowing down the rate of trans-
mission of picture information so that
tne required bandwidth can easily he
handled.

The raster is made up from 60 lines.
each of which may have a maximum
of 40 dots.

Thus a complete frame may be con-

sidered to contain 60 times 40 or 2400
dots.
If a single frame were transmitted

each second. an overall bandwidth of
1200 cycles per second would be neces-
sary. With the Bell system. one com-
plete frame is transmitted each two
seconds, requiring a bandwidth of only
600 cycles per second.

Since the 600-cycle

video bund con-

tains  very low [frequency components,
which may be severely attenuated over
phone lines, a carrier system is used
in which the video signal amplitude
moditlates a 1200-cycle carrier.

The transmitted signal is then a con-
ventional AM double sideband signal
with a frequency range of 600 to 1800
cveles  per  second, which is about
optimum  for telephone line rransmis-
S1on.

The picture cquipment is still under-
going development and is not ready for
manufacture or commercial use.

A Afurther and completely  different
application of TV and allicd technique
is assisting the world's Targest telescope
at Mount Palomar.

Here an image booster is in use con-
sisting of a vacuum tube containing a
photo-cathode, which emits  electrons
when exposed to starlight.  The elec-
trons are focused and passed through
an opening only a few millionths of
an inch thick. A photographic plate
behind the opening records an image

The booster is able to provide a ten-
fold increase in <ensitivity because the
weak light rays are better able to oper-
ate on a photo-cathode than directly on
a photographic plate.

A NEW FULL-RANGE FM TUNER

Continued from Page 63

for the best meter reading. If the core
works best all out, you have too many
turns, and vice versa. It is extremely
improbable that you will be incorrect by
more than one turn either way.

The adjustments completed, remove the
meter and the oscillator, and you should
tune in the FM station with the tuning
condenser plates nearly. fully meshed.
Fine adjustment of both IFs and discrim-
inator balance may be made with the
meter, but using the station itself as a
source of input. Do not attempt this

with too strong a signal, and wlways
halunce the discriminator after altering
the lining of the IF channel.
Optimum adjustment to the tuning
coils is made by connecting the meter

across the discriminator grid resistor and
chassis, using an isolating resistor of .l
megs. The adjustment consists of open-
ing out or compressing the 4-turn winding
to give the highest meter reading, retun-
ing the gang each time you make a
change. The chances are that very litile
alteration will be needed.

TUNING PROCEDURE-

When tuning to a station with every-
thing in md.,x, a soft rushing sound will
be heard on no signal. As you approach
the station, a weuk and distorted signal
will be heard. then a slight point of extra
distortion. followed by the clear station
carrier. Tuning out the other side, the
reverse should take place — a distortion
point, a second weak al"n’l] and, finally,
the original rushing noise. The more
accurately the discriminator is adjusted
the more symmetrical will be this tuning
phenomena.

A few second spots of communications
channels in the 70-80 Mc band will al-
most certainly be picked up across the
dial, and possibly the second spot of the
TV station sound channel near 70 Mec.
None of these should give you any

Radia, & Haobbiss,

Talavicion Janusry,

trouble when tuned to the FM siation.
which is strong enough 10 blanket out
any interference.

A simple dipole aerial is probably all
you will need in the suburbs within 20
miles of the station, provided you have
reasonable line-of-sight. For the 90 Mc
frequency or thereabouts used for FM,
this dipole will measure 30 inches lor
each arm, making 5ft in all. Brass tub-
ing about Jin diameter is good, and
either 70 ohm co-ax or twin lead can be
used.

An article describing o suitable gerial
appears elsewhere in this issue.

s s e e N\ Lo N > ’

BACK ISSUES
FOR those who may have missed
instalments of the "Course In
Telovision” or other features, back
numbers of Radio, Television &
Hobbies are available from and
including May, 1956. Prior to that
date, only odd copies are available
in I|m|fed numbers,
Back issues are available on appli-

cation or by post for 2/- each.
WNMW

LET US FIT A

HAMMERSON

DIAMONI

STYLUS

TO YOUR PICKUP—AND SAVE
WEAR ON YOUR RECORDS

(Guaranteed six months)

A HAMMERSON DIAMOND
WILL OUTLAST 40 SAPPHIRE

Pickups, heads or shanks may be sent
through your usual retailer or wholesaler for
diwmond —or  sapphire  retipping. Prompt
Service, If vour dealer cannot supply contact us

PRICES (Fitted) LP or 78:
Dizmond £7/2/6, Sapphire 19/1
(Plus 1/6 reg. post.)

_HIGH FIDELITY INDUSTRIES

144 PARKFERS R()AD. PARKDALE,
812, VIC,
TRADE lVOUlRlFS INVITED,

The piano stvle of

Nat
‘King’ Cole

Nat Cole plays these piano
favourites with a delicate
sensuality and immaculate
jazz style, with orchestral
accompaniment by Nelson
Riddle. “Love Walked In,”
“Tuking A Chance On
Love,” “April In Paris,”
“Just One Of Those Things,”
“Tea For Two™ and 11 other
tunes.

AT ALL
RECORD
RETAILERS

UH _509.4

The NEW 7 inch

Sole Distributors:

SYDNEY

AUDEX ROYAL

Recording Blank

For messages and greetings and 45 rpm recordings.

AUDEX ROYAL—for Quality Recordings

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED

MELBOURNE

BRISBANE 0O55P3-56
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SHORT-WAVE NOTES BY ART CUSHER

INDONESIAN RADIO 30 YEARS OLD

Interesting facts on the history of radio in Indonesia are given in the
latest issue of "Indonesia Calling" which dates the first broadcasts
from Indonesia as mid 1925

PRIVATE Dutch organisation first began

shortwave broadcasts from Dijakarta (then
Batavia) in 1925 using the abbreviation of the
organisation, BRX.

This station was followed by the
ment of the Dutch Government
Netherlands  Indies Radio Omroup,
NIROM which operated from 1934, Indonesians
established a radio organisation ot their own
including the VORO in Djakarta, the VORL in
Bandung., the SRV in Solo, and the MARVO

in_Jogjakarta,

These stations were partly sponsored by the
Dutch or, in this case, the Netherlands Indies
Government, The Indonesian radio organisations
merged Into one body in March 1938, with its
bead office in Dijakarta. :

This was the situation during 1942 when
the country fell to the Japanese. March® 18,
1942 saw the suwrrender of the Dutch and the
commencement of the Jnpanese operated stations.
which were so often heard in this area, wlh
broadcasts trom Batavia, These were regularly
monitored in this area and were a means ol
recelving messages from the many civilian in-
ternees in Java.

The end of the Paclfic
NIROM again in operation,
case from August 14, 1945, Three days later
Indonesia proclalmed her independence, and
from then to 1949 the Indoneslan station oper-
ated from the internal areas of Java.

All other statlons were often heard in this
area and more surprising was the receipt, during
the days of the hostilitles. of a verification from
the Indonesian station at Jogjakarta,

The Republic of Indonesia was established in
late 1949 and so the Radio Republic Indonesia
came into belng. The station is operated by
the Ministry of Information, and the listeners'
letters and reports to the station are much
appreciated and verified from Box 7, Djakarta,

The RRI with 100 and 50 Kw overseas service
transmitters, also operates many stations for
local coverage ranging in power trom 150 watts
to 20,000 watts, A stormy period of radio
in the Indonesian ares has been expericnced
in the past 30 years, and we can now look
f‘orws:.rd to the ever increasing strength of the

the Indonesian stations,

RADIO TAHITI VERIFIES

ISTENERS on both sides of the Tasman will

be pleased to learn that Radio Tahiti at
Papeete is now verifying reports with a card.
The card shows an outline of the island group
and gives station details, The station has been
widely reported on 6130 Kc. where it is heard
with English news at 530 pm, and closes the
transmission 5.45 pm, The verification was
received after an  International Reply Coupon
was enclosed with the listener's report.

Some Interesting facts about the station were
published in "The NZ Listener” which reports
that the station is housed in modern studic
brilding, and that the staff is made up of six
permanent and two part-time members, who do
anncuncing, technical and progr i

The station carrics some 45 ‘minates each day
of commercial programs in - both French and

establish-
sponsored
known as

the
the

War  {ound
and this was

Tahitian, and the news from Paris is rebroad-
cast each .evening, It operates from 8,00-9,00
am and 1.30-5.45 pm,

The country has some 10,000 radio receivers
but no radio licence is payable, The station is
maintained by the French Government with some
help from the commercial income. The Director
M. Espinasse, was formetly with Radio Saigon,
%ﬂg ’"’Ic English-speaking announcer Is Charles

etras,

[BRA VERIFIES

A BRIGHT verification card from the IBRA
Radio which is transmitting to Europe from

the Radio Africa transmitters at Tangier con-
firms reception by card. The red bund across
the top is overprinted IBRA RADIO, and the
front also includes a drawing of the iransmitter
building and aerials,

Verification details on the reverse side state
the station uses 10 Kw, with directional aeriols
beamed toward Northern FEurope; consequently
the radiation power is multiplied, IBRA Radio
is a missionary Volce, and reports should be
sent to Box 821 Stockholm.

. e e

-t

Notes on readers' recepfion should

be sent to Arthur Cushen, 212 Earn

Street, Invercargill, NZ. All times

are  Australian Eastern Standard
time.

DAMASCUS USES 17865 Ke.

ANSMISSIONS from the seldom-heard

Damascus station, with a broadcast in
English, have been providing good signals on
17865 Kc, The broadeast Includes a news session
in English and then a program in Arabic music
to the sign-off at 7.30 am, The broadcast starts
one hour earlier than this, and the sign-off
includes the announcement “This is the Syrlan
Broadcasting System. We have concluded our
broadcast for this evening and invite you to
tune in tomorrow night for a further broadcast
from Damascus,"

ATHENS USING 15345Ke.

HE Sunday afternoon transmission from
Athens. which has been heard opening at
330 pm. and reported recently on 11937 Kc.
has made a frequency move to the 19-metre band.
The broadcast is of a church relay and the
program is all in Greek, An Interval slgnal
of bell precedes the program, Signals are re-
ceived strongly but the severe interference from
the AFRS Los Angles transmitter on 15340 Ke,
does much to spoil an otherwise good signal, The
signal is found to retaln strength to after
530 pm after which it gradually fades out,

l PEKIN NOW USING 16-METRE BAND I

E 16 metre band has been used by Radic
Peking, Peking, China, in the transmission

of English news, directed to this area at 7.00
pm dally, The transmissions are now carried
on 17760, 17835, 15195, 15105, 15315 Kc.

The English news sessions are now broadcast
at 1,00 pm, 7.00 pm, 'midnight, 5.00 am and
5.30 am, the latter broadcast being heard on a
new 41 band channel, 7295 Kc. on Sundays. At
500 pm a session lasting nearly an hour of
news in English at dictation speed has been
heard on 17750 Ke. but has not besn heard on
other days of the week. =

Peking Home Service frequencies have been
changed .and the first program lIs carrled 7.45
#m-12,30 pm, 1.30-3.30 am, 3915, 3960, 5970,

6100, 6300, 7170, 7500, 5054, 9735, 10,260. 11,835,

11,900, 11,933, 15,240, the power used ranges
from 20 to 300 Kw, the latter power we pre-
sume is one of broadcast band transmitters

The second network is operating, 855 am-10.30

am, 1.55 pm-1.15 am. on 5880, 9972 Kec.
Power here ranpes from 20 to 150 Kw,
Third program iransmitted is on broadcast

band only, The Talwan service operates 7.55-
11,30 am, 12.45-430 pm, 7.25 pm-2.00 am
The first transmission is on 5860, 7485, 9170,
9340, 9390, 9460, 11.455, 11.515; second (rans-
mission, 11,515, 11,600, 15,480, 15.590/15,7i0/-
15,880, 17.450, 17,533; third tratsmission 15,480
15,590, 15,710, 15,880, 17,450, 17,490, 17,532
17,605; last transmission to-2.00 am on 7260
7770, 9170, 9340, 9390, 9460, 11,515, 11,600 K:

FLASHES FROM
EVERYWHERE

IBRA  transmitter  which broadeasts from
Tangier, North Africa has made a frequency
change and has replaced 15020 Ke. with a
channel of 8010 Kc. This new outlet, as can
be expected when transmissions are off the
regular shortwave band, has very severe morse
Interference,  The station opens transmission at
3.00 am on the new 8010 and

11516 Kec. with
the usual religious broadcasts. the opening pro-
gram being in Swedish. The Deutche Welle

DX session reports that o series of verifications

are lssued by the station, a different color and

language being sent to the listener for each
language transmission he solicits a report of,
e address §s the IBRA station, Box 821,

Stockholm, Sweden, English broadcasts are pre-
sented from 7.15-7.45 am,

PORTUGAL has n new 100 Kw transmitter
which came Into service at the end of 1936
and two English broadcasts are now carried;
11,30  pm-12,15 am, on 21495, 17895 Ke,
directed to India, Pakistan and Persian Gulf;
3.00-3.45 am on 17895, 21700 Ke. to South and

South  East Asia,
SWITZERLAND'S Red Cross Radio, in
Geneva, which has been reported for some

years with its annuoal test on 7210 Ke, has, duc
to the Hungarian crisis, been brought into daily
operation for the purpose of passing messages
in_ Hungarian, These are presented daily 4.00,
9.30 pm, 1.00, 6.30 am, all on 7210 Kc.

CYPRUS which we reported as the home of the
Volce of Britain in the last issue, has been heard
in English and French newscasts, as well as the
usual Arable transmissions., The old Sharg el

Adna transmitter uses the same frequencies, and
English is released at 1.40 am and 6.30 am,
wHile French 13 broadcast at 3.45 am. A

further newscast in  English s announced as
being given at 930 pm. The frequencies of
11720 and 6790 Ke. have been heard in Europe
with this broadcast,

SAIGON is now broadcasting to Europe on
the Radio France Asie channel of 17785 Ke,
and wants reports on this transmission addressed
to Radio Vietnam, Salgon, reports the Deutche
Welle DX Session. The broadeast is daily
except Sunday, 7.00-9.00 pm In both French
and English, using a 25 Kw. transmitter.

CANADA'S CHNX which has been heard in
the past summers opening at 9.00 pm on 6130

Ke, is again a possibility, though the inter-
ference from the Port Moresby station on the
same frequency is severe, is operated

by the Maritime Broadcasting Company, Broad-
casting House, Box 400, Halifax, Nova Scotia,
has the schedule of 9.00 pm-2.15 pm - daily,
but on Sunday sign on is at 11.00 pm. The
station uses 500 watts on the 6130 Ke. fre-
quency and relays CHNS on 960 Ke.

SAN FRANCISCO'S KGEI which was oper-
ated by the General Electric Company, and well
known for its many broadcasts during the last
war, was removed from service last December.
The station has been operating under private
capaclty since it left the VOA service to South
America, The GEC transmitter was first verified
by the writer in 1939, when as W6XBE, the
station operited from Treasure Island, in San
Francisco Bay at the site of the World Fair of

that year, The station became KGEI when
the old numeral prefix was dropped (n 1941,
and soon had a sister station KGEX, which

was frequently heard in the 1941-1945 period,

NORTH VIETNAM broadeasting from Hanol.

using a new frequency 9462 Kec, operates from
12,45 to 1.10 am in English news and native muslec.
World Radio Handbook list the new schedule as;
Home service, 8.45-11.30 am,
9.00 pm-12.45 am on 6100, 9462,
9840, 12000, 15020 Ke, The forelgn service s
broadcast on the same frequencies, 1,00-2.30 pm,
3.30-4.00 pm, 7.30-8.00 pm, 12.45-1.15 am.
Freach is at 3.30-4.00 pm,

POLAND ENDS JAMMING

E announcement by the Polish authorities

that they have discontinued the jamming
of the broadcasts from countries in the Western
Burope area, will be welcomed by all short-
wave listeners, The decrease in jamming has
been noted already, and this follows the an-
nouncemcnta from Moscow some months ago that
they had ended the practice of jawing the
transmissions from the West,

Paga Ninety-Eight
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THE A BANDS WATH BILL MOORE

NEW OPERATING RULES FOR 1957 BERU CONTEST

DX Contest operating rules are varied from time to time to simplify log keeping and to make
the event as attractive as possible to competitors. The arrangements for the 1957 BERU con-
test have been completely changed with these points in view.

HE Twenticth BERU Contest wil be held

during the usual month of January, The
scoring system has been simplified and it is
hoped that, as a result. a greater number of

logs will bhe received.

The old sliding scale of point scoring has
been eliminated and replaced by a bonus for
cach new Empire area worked, The RSGB'S
contest commitiee hopes to see a large increase
in_events over previous years,

The following “are the rules of the contesti—

1. The contest is divided into two sections.
namely: A, Senlor—maximum licensed power;
B, Junior— maximum input 25 watts.

2. The contest (both sections will start at
0001 GMT on Saturday, January 26, and con-
?lg'lisf‘l’c at 2359 GMT on Sunday. January 27

3. The contest is open to all fully paid-up
members of the RSGB within the UK, to all
British subjects outside the UK but within the
British Empire, and British Mandated Territaries.
and to members of British Forces of Occupation
operating  properly  authorised  stations, Ajl
entrants agree to be bound by the rules of the
contest,

4, Only the entrant will be permitted to
operate the station for the duration of the
contest,

S. Entries must be sct out as shown using
one side of the paper only They must he
postmarked not later than February 11, 1957

and must be addressed to RSGB Contests Com:

mittee, New Ruskin House. 28/30 Little Rus-
sell Strect, London, WCI. The closing date
for acceptance of entries is March 31, 1957

FIVE BANDS

6. Operation is restricted to the {ollowing
bands 3.5, 7, 14, 21 and 28 Me/s. . Trans
missions must be of Type Al (pure CW) only
and fre_quem tone reports of TH or less may
result in disqualification,

7. Entrants must operate within the terms
of their licences, The input to the wvalve or
valves delivering power to the aerial must not
exceed 25 watts in the Junior Section,

8, Contacts may be made with any station
using a British Empire or DL2 callsipn except
contacts within the entrant’s own call area,

British Isles stations may not work each
other for points and contacts with unlicensed
stations in places where licences are obtainable
will not count for points. The decisions as to
whether or not a station is valid will rest with
the RSGB contests committee. Only  onc
contact per band with individual stations will
count for points,

9, Each completed contact “will score 5 paints,
in additlon a bonus of 20 points may be claimed
for the first contact with each vncw Empire call
area on ecach band,  All British Isles Stations

(G. GC. GD. Gl, GM. GW) count only one
call area.

10. Serial numbers must be exchanged and
acknowledged before a contact can count [or
points, The serial number of six figures is made
up of the RST report plos three figures which
may start with any number between 001 and
Iy for the first contact and increase by anc
for each successive contact.

11, A trophy or miniature will be awarded
to the winner of each scction. and certificates will
be awarded to the first three entrants in each
section,

In addition a certificate will be awarded (o
the leading entrant in cach call arca. regardless
of the number of eotranmis in his call area.
provided that his score exceeds 1,000 points in
the senior section or 500 points in the junior
section,

A certificate will be awarded in each call
area in which there are 10 or maore entrants
to the runner-up, providing his score exceeds
1,000 points in the senior section or 500 points
in the junior section.

CALL AREAS

For the purposes of scoring the following call

arcas are recognised:

G, GC, GD, Gl, GM, GW — as one call
arca, MP4 (Bahrein, Muscat and Oman), MP4
(Qatary, MP4 (Trucial Oman), VE!. VE2, VEi
VE4, VES5. VEs., VE?, VES, A-L (Yukon
Territory) VESM-Z (N W. Territories), VKI
tAustralian  Antarctich, VK1 (Heard 1s.) VKI

(Macquaric Is), VK2, VK3, VK4, VK5, VK6,
VK7 VK9 (Norfolk Island), VK9 (Papua). VKO
(New Guinea, Bismark. Admiralty [Is), VO
VPlL, VP2 (Leeward Islands), VP2 (Windward
[2), VP3, VP4, VP5 (lamaica),) VPS5 (Cayman
1s) VP5 (Turks and Caicos Is.), VP& VP7,
VP8 (Falkland 1s). VP8 (Grahamsland). VP8
(Sandwich Is.). VP8 (South Georgin), VP8 (South

Orkney Is.), VP8 (South Shetland Is.. VPY,
vQl, VQ2, V03, VQ4, VQ5, vQ6, VOB
(Chagos). VQS. (Mauritius), VQ9, VR1 (Gilbert

and Ellice Islands), VR1 (British Phoenix Island),
VR2, VR3, VR4, VRS VR6, VS1, V82, V53,
V54, V55, VS6, V59 (Aden), V59 (Maldive [s.),
ZB2, ‘ZC2, 7C31, ZC4: ZCS,
ZD2, ZD3i, ZD4, ZD6, ZD7. ZD8, ZD9,
ZE, ZK1. ZK2, ZL1, ZL2, ZL3, ZL4, ZM6, ZS1,
782, 783, ZS4, 7SS, ZS6. ZS7, ZS8. Z59, AP.

ST2. 457, DLz,

Logs submitted should contain full station
details and sheets showing date, band, time
GMT, station worked, report out, repott in,

points claimed for contact, bonus points listed.
in that order.

A declaration covering the contest rules and
operation  in  accordance with licence require-
ments must alse be supplied,

FIELD-DAY ACTIVITIES IN N.S.W.

Olympic
away.

LTHOUGH the venue of the
Games was many hundred miles

the NSW Divislon's Annual Woy Woy Field
Day was affected by the event, The torch
on the way from Cairns to Melbourne, travelled
from Newcastle to Sydney passing Woy Woy on
the day of the field day, seriously cutting the
attendance due to road congestion,

As usual the efforts of locals Johnnie Walker.
VK2GA, and Cec Hardman, VEKZKR were
largely responsible for the success of the day

Tt was Incidentally a 3 am affair cleaning up
before the fleld day commenced at 10 am
Don Pollard VK2ASW, Stan Bourke, VK2EL
and Barry White, VK2AAB were responsible for
registration and general organisation; Dave Duff,
VE2ZEOQ, and Major Collett, VK2ZRU were also
prominent,

Bad propagation conditlons serigusly restricted
operation in the 7me scramble but Harold Whyte,
VE2AHA and Geoff Partridge, VEIVU, re-
corded 14 and 11 contacts respectively,

The other field event, the 144 mc/s hidden
transmitter search was won by Lindsay Douglas.
VEK2ZON, in 29 minutes, second Dick MNorman
VE2ZCP, third Ken Mitchelhill, VK2ANU, The
transmitter was operated by Perc  Healy
VE2APQ, and Harry Papthorne. VK2HL.

The normal Sunday VK2ZWI1 broadcast was
presented by State  President, Jim  Corbin,
VE2YC, from the QTH of local amateur John
Fullagar, VK2AJY, at Booker Bay.

Next year should see & return
large attendance with no serious
from outside sources.

ESULTS ot the NSW VHF section's Spring

Field Day were as follows:— 29 stations

were actfve and some 900 messages were sent
and received.

In the portable sectlon John Miller, VK2IANF,
wasg the winner, second VK2AFM, third VEK20A
Home station winner Jim Cuming, VEK2ZBD.
second VEK2APQ, third VK2ZAL.

Country station winner Neville Wilde VK2ZBE.
of Blayney, second VEK2VU Singleton, third
VK2ADS.

to the usual
interference

The section’s nocturnal 144 mc/s transmitter
search prior to the November meeting saw Dave

Andrews,. VE2AWZ, first to locate the fox,
Charlie Fryar VEK2NP and Harry Lapthorne
VK2ZHL. In the future DF hunts will be held

on the Wednesday evening prior to the monthly

meeting.  The section has instituted a new con.
msthun an annual basls for the President's
trophy.

Points will be awarded onm a 3. 2. | basis
tor Ist. 2nd, 3rd in all the section’s conlesis
The participant with the highest tally  ave

12_months will be awarded the rophy,
Frank Fowler, VK2IAPF, of Tamworth b
been  heard in Sydney by Roy Han VK2

when he operated from a
fown It is ancther link in a
me/s net, the distince covered 170 o
JA's again appeared on 50 me/s in
November when Jack Hill. VKIADT. of In

lookott ncar  the
State-wide 144
s

verell  heard one station tar quite a  long
period, He was apparently  working  oross
band and not listening on 56 me/s, Undoubied-

Iy the 350 to 56 mc/s contacts between 1A and
VK of last year will be repeated

In cxcellent weather the NSW VHF sccoon
enjoved their first Blue Mountains outing -—
the XYL's voted it the most enjoyable amatcrr
radio event ever attended. If the XYL's arc
in accord on such a subject it augurs well for
future days in this location.

Three Tield cvents were conducted. The
Walkie-Talkie scramble was won by John Miller,
VE2ANF. with Perc Healy. VK2APQ in secand
place,

The blindfold hidden transmitter event —was
finally a victory for Neville Wilde, VK2ZBK.

There were  heats, semi-finals, ete, before
Neville was declared the winner.

The 144 me Mobile Hidden Transmitter scarch
proved to be the most difficult competition. and
the location was found only by old-stager, Bab
Winch, VK20A. and it took him 355 minutes.

Ladjes’ prizes were presented to Mrs. VK204
and Mrs. VK2APQ amid some side comment!
of *'stewards"

Country visitors included VK2ZBK, VK2ZAN
VK2NS and VK2IE, from Blayney and
Bathurst

The organisation of the day was the combined
offort of Blue Mountains amateurs Syd Williams
VK2AVK, and Wal Cromie, VK2MZ, and
from general appreciative comment it will not
be the last event conducted there,

VEIWI. 144 Me/s, Sunday evening
broadcast was pr d by grovp president Perc
Healy, VK2APO from a_ mobile transmitter
3000ft up at Woentworth Falls, S0 miles out

from - Sydney

Geophysical Year
Tmﬂé&é &o UQQEW par-

ticipation in the International Geophysical
Vear is taking shape and Mason Southworth
WIVLH has been appointed ARRL-IGY Project
Co-ordinator. The work will run by the ARRL
under Air Force contract (financed by the ser-
vice).

Observatlons op VHF propagation will be in
three main catergories, Trans-equatorieal  scatter
on 50 me/s, Auroral communication on an
amateur frequency above SO mc/s and Sporadic
E skip.

In I.,curdcr that no interesting phenomenon is
missed, details of any VHF work over unusual
distances will be solicited.

The initial work in the propagation fields men-
tioned was performed by radio amateurs and
it was the ‘‘wromg” time 50 mc/s contacts
across the ecquator that first gave the scientists
working out the scope of the IGY program the
idea of co-opting radio nmateurs.

The reporting program is conducted as under:

All contacts and stations heard which are

suspected to have resulted from any of the
propagation types outlined, will be listed on
special forms supplied. At bi-monthly  intervals

these reports will be forwarded to the ARRT

for listing and analysing. -

The 1GY will rup from July 1, 1957 1o
December 31, 1958, but to ecnsurc efficient
working of the amateur observing scheme it
has been decided to collect data from January 1
1957. six months early,

In Australla the WIA has the IGY co
operation  scheme well in hand and already
names of amateurs willing to co-operate on
VHF observations have been collected and
forwarded to the IGY convenor, Professor H. C
Webster. of Queensland Universitf.
required for this

Further volunteers are
work and names should be sent to WA
Divislonal secretarles,

Radio, Television & Hobbies. January [957
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PHONE

LA 3845

136 VICTORIA RD. MARRICKVILLE, SYDNEY, N-SW

AND 636 KING STREET, NEWTOWN

EVENINGS and WEEKENDS: “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
6valve 10 watt £14/17/6
6 valve 25 watt  £25/ 1/6
6 valve 40 watt £32/ 7/6

BATTERY ONLY
OPERATION
& valve 6 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
£42150
Tuner & separate control box
with mike, pre-amplifier,
£12 extra

10-VALVE HI-Fl

RADIOGRAM CHASSIS

Incorporating  Mullard  5/10
bass boost amplifier, trcble
boost, dual wave tuned RF
stage. Built-in pre-amplifier
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 or 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

£18'150
5 valve also available as home

constructor’s Kitset COMPLETE
WITH CIRCUIT.

£14'150

7 VALVE

DX RECEIVER
3band, 2to 6 and 6 to 18 megs
160 to 16 meters and broad-
cast. Exceptional selectivity,
sensitivity 2 microvoits. NEW
AUSTRALIANS, listen to Euro-
pean short wave stations.

£2917'6

T.V. EQUIPMENT

Formers in cans with V.HLF,
tuning slugs and winding data for video
and sound L.F.S. and traps . 9/b ea
EH.T. Transformers for 3000w £1/15/-ea.
5000v insulation Fil Transformers
£2/-/-ea.
Video and sound LF.S. ratio defectors
and traps to A.W.A. circuit specifications
Pre-aligned. 19/bea.
Wired and tested video and sound ILF.
strip- with traps and ratio detector includ-
ing valves and circuit. Including valves

special

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

using new ex-disposal valves and circuit,
etc. . €V7/-f/-
N.B Al equipment somplies with PM.G
specifications
Turrets, line transformers, yokes, deflection
coils and standard 17" tubes available.
Alss first class technical and alignment
service.

3 SPEED PLAYERS

All makes from

£11'17°6

3-SPEED CHANGERS
£1517°6
Portable carrying cases,
£4/17/6, Players, Changers,
£6/15/-

CAR RADIO

A complete ronge/’ror 6V or 12V.
as required. Standard fitting:

5 valve £30/9/0

6 valve £35/14/0
Tailored to tit 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, ete. £31 /]5/_

Wired and Tested £35/15/0

Also available for special frequencies.
Small Ships, Bush Fire Brigades, Flying
Doctor Service etc., at same price.

Pags Tra Hundied
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dividual

working experience, was {n a position to express
the amateurs’ viewpoint

on the pavment of the standard [ee.

may bhe submtied

and
unllcensed forelzn

RSGHE Emergency Net

Antarctic  Territories will not be accepted.

Contacts may be on one band, but 3.5 Me/s

State Governments,
1t wag fitting that Jim with his wide emergency

! and to define the range
of eperation of the WIA's emergency nets,

In the future amateurs through (he Wireless
Institute of Australia will be advised how thev
can assist in this important national project,

-
Listener Award
HE RSGR recently announced the issue ol

a opew  operating  award for SW DX
listeners,

The “DX Listeners Century  Award" will
be granted o persons who comply  with the
following  requirements,

The award may be claimed by any per-
son not holding an amateur radio transmitting
licence who submits evidence that he has re-
ceived signals fram amateur radio stations located
in at least 100 countries,

The award will be issued free of charge

ta members of the RSGEB and (o non-members

1, The list which

same  as

caris
that

for
the

countries
will  be

of

_used for the ARRL DY Century Club Certifie-
sta t that cards from Ruandi-Urandi (QQO)

(I will be accepted.  Cards
stations operating in

from
British

Sicily

: ’ ) 4. Stickers  w be  available for every 25 QS0's  will count as two contacts for other
FI‘HE Radio Amateur Emergency Net of the ndditional  countrics  confirmed, bands.
- Radio Seociety of Great Britain reccived S The general  rules poverning  RSGH  cer- C.\W., phone, ar both, are allowed with mini-
cuisidernhle impetus from  the official announce- and nwards will apply to this award. mum reports of RST 338 or 3
ment by the Postmaster General thial messepes GB  standard fee for the issnance of " Applications  together with a check list and
may be now handled for the British Red Cross cor 1o non-members  has been increased 5 IRC's should be  addressed  to  the OHA
Society during emergencies and  simulnted  emer- to 7'. sterling — this  will cover increnscd manager. Box 306, Helsinki, Finland, i
gency  exercises, rroduction and  postage  charges, If worked before June 1. 1954, the following
In most parls of the warld, as in Australia, :i_ﬂlr!vnixcnlfl‘nl\ a:-OHOHfJGEOIIg;E. ?_;Ill 0[\‘I~JI' S;
amateur radio nets o afficially sopnieed  and ' *PRRS i T T A U, 3, G, N, g
UK amateurs were ph o s wh afficial Home fﬂ!' VEIZWI fp}'{.; II)‘:{I OU. OX. OZ. PA, PB. PD. PF. L.
backing granted alter soch a long pericd FE ral . I b 5
The RSGR had been  negotiating for  soch Il[l'. Dl Hnnu_ bor, NBZYel™ onoisct 1 The suffix /P on Norwegian call signs
recomnition over 1 number of 1 The chanee ’ nearing nnm_plclmn sl .\:1|!n!'li\' .\"K:W' now rml‘lruh:'i thist such stations are operating
will  substantially incresse  amatenr svpport o will be in operation from the site  usine  the in the Norwegian arctic arca—Ilan Mayen. Hape
lhe RAEN & here aneciiic ok transmitter  presented to the  Institute by Chas island, Svalhard, &c vhe suffix */G' is 1o
8 AEN  as  there  is speciiic  work  for Miaclure Erndn, L h 4
menibers  to perform Maclurcan,  VRZCM, be used 1o de installations  operating
Amaterrs ore  public  minded  ¢itizens  and An appreciation must be recorded of the work in antarctic  areas- and  Bouvet Istands.
willing 10 <crve as has been demenstraled  so of Councillors, Ed Hulme, VKIEN, and Harry ali countries on the rare list, .
aften, o R finye ‘bovn. varled o Pickett, YK2AHP 1o ensure the success of In the VP& area VPRAO. VPEHRP and
allow  such  op S lh\; scheme ) YIPERD are at Vahsel Bav, VPSBR in \(&m_l‘\:uln-
General  instructinns - nein " Roth  have piven wnstintinely ol then time, jand, ¥PRBL Poit Stanley, VPS8BS at Admirally
f-pc.r.'ninn is”.:s ?nill-w:\-:-,_[m FonUnEREIng el nat only dorinz weekends  but during the wee Rav. South Shetlands, VPSRT at Signev  lsland.
In an emergency it {s nol nccessary 1o wail h-‘:.“l‘”‘|r amateurs have assisted anil riven more Sonth Orkneys
until the telephone. police, fre. ambulance or [1I‘nhr--“‘:‘r fair share of e, but the eflors e < o
civil defence communications systems  are  im- “! I\ﬁ;ﬁ\\: two on hehalf of the fadio amateurs Whet @5 «@ Cﬂl(ll(l‘!].
mabilised Before going intp action,  In such an Bk, B wis aulstanding, . : i i - ;
event. and at the request of the Red Crosy : Y . ( VERSEAS  various discussions “h:!\t T:cu\
Society, members can commence operation onee World Cruise centred on DX “Conntry Lists™ in ““"‘.?cr:
the 1local telephone system is congested, o to  what really constitutes a country. \\-"1
ANNY WEIL VP2VR/P ete,, rescued from the number of espe ons 1o remote FL‘\:‘
Drverse vistiors his yacht Yasme by the aid of amatew being conducted pach year the lists arc Bron
G radin  operptors is oal Fese i i ;: ing and many amaleurs |r|ln_’_'ru-lcd mn h
WRRENT  wvichier  ta our shores s well- Svdiney aith: Mac Elicks n\,a']'(f,lln\:npp fig: ncar working are COH;_:L'rI‘TL'd. with _this rﬁTd tor DX
: E HTariin y f iy - - i The number of ‘“‘countries™ avalable :
\\"ﬁl\lknmE‘!irI‘t t[;‘l‘;l‘nlnl.ltl ulnnmtmr'c Bitl 5 I?iuyh.l ‘|'I'nlnr1n.ﬂ imp_;-_:_ tn contiue his  world  trip on rating is approaching the 300 mark and among
i .\"}-\'.-hmi. .:_] Llus 1L:\j‘emnn._ 1 ‘n? {‘mnhet_ .;lru:lnlzln-_ a hll!lah[t‘ craflt, Amateurs wish  him tHem ~ many that would not faintly resemble
fa ) nn"a “_m”.rr\v“i, L\T, _w:.tr: rllFi!l('{ 1L‘ \..i.‘tb “Ih.]‘ est in his _qucsl and will he ni:nsm]l r:u ihe dictionary definition of a CouniTy,
had,. c‘eni 'dh \1: Tior rljl .,*.llum cf-. fcmme him back to the amateur bands especially Radio amateurs with time to  Spare for a
“'if?lf:‘ Uptl‘ll'r;lurcnl\ .q”‘r"le:1 \E'Cr]xl'fl?:{r“}na c]rr -i'_ rror:1'|ﬂ thase rarer prefises from  which —he s vacation are looking for —additional lacatinns
T’aciﬁ_'c. liner the Wentura .:md 11Fllrﬂ(|ll,(.'|’_‘d nr-cd.(h:l o A EPREEC " .11?-(\ L.I;:.i:\uu:mr C]L‘li:::in;?.\nu151“n“ll.,:ltcﬁ[rhgf(f'lcdsifi%t:
liy S Vo, ks o0 Il gy o o DX Notes i i o IR "o “Secorre.Tolt e cond
\\-’es: Coast priorl o Waorld W;lrr lI nndna; its FEHE VK1 DX problem will soon be salved o 1'|' ki-.‘-'u{<_~.:n-p\i-1cr£-nl By a number of amateurs
conclusion  was licenced as  W6AL, il s when  the  Austeali ; ; ubjec f country lists should be re-
rel-k ; e i : Australian  Anfarctic  amateurs that the subject of country ists
:rf,la:\::,?w’r‘ﬂdif_,o St"l?il:\sr:rd‘hlul‘ h.']:"'nc,:'rr" a\‘”.l his use their new VKO prefiy, It will certainly be examined and that countries are Cf’““mcsém"c‘:‘
iy ateing b e _'”‘ii i mm- m ']‘* dﬂg"" a relicf 1o the overseas DX fraternity who have a mud-Aat or atoll off some coast ..‘“’1 Tt
i VR ga rshmrlpl’:‘i'l: 1_}‘“’;““; ‘“;"hscl‘c u C? been confused 1n their quest for the rarer VK Quite often some of our ‘countries’ are
the dhmr;ﬁd is centred 51' \l"l]l“'li“:i l"md cfmi(i‘ nrclﬁxcﬁ by the YKL allocation to ACT amateurs Hsted: In/ g rood class atlas, 1 limit to the
makcs‘an pi el nn'llll’b"ncﬁ' Sh LY Quite n number of overscas DX stations com- There  must Dhe some 10;:;5‘:1 ;(m svery efis
Bert Prit hfl’”]-- VKiCr‘r R S aciid el plained  of wasting aperating  time trying 1o cruntry  increases The ARR Q?xg R e
chard, . . EF» conlacle \'fl:‘c ¥ identifv the location of VK stations, deavor o assure that Ithc!r D._
for many hundreds of 0S0's, he operates also ) aki , i lated along recogniscd Jines.
as WTCIJ from his ranch in Austin,d Nevada ’,- tus. Iadication: ot how..odr. tands: ceally mqm"ac{f ‘?h- “countries on the [list currently,
Bill travelled north to Queensland on the first Q\C;T-Snr':‘]nngﬁzt;}m‘,‘lr1{1“”:'? Tm'f:"r_’::r_‘ﬁ'm'” the | Srever. would hardly rate any better than
feg of his trip, mecting many on the way in- el L Gl anmul swetpsiakes. son £ Australia if all  aspects were
cnding | VKILX,  VK2YL, VK2ASI, VKIXO test.  Prior to this event the occasional W was Ihe States o R
- FEE AT N T b Ty to be heard during the evenings on Tme/s but re-cxamined. helr
VESTN, VEK4RX. VK4OR, VEK4EA, VE4HX, fuFliie 5 i A1 least each of our States boast of thelr
VE4TN, VKANC, Leaving early in  December rr,‘llﬁm}',;Ihsmbl\.‘;:fg"“',::‘.ft'?m\fmkmd A aaies own gdr\'érnmcntq and Tasmanla swas listed a8
A p g 4 Americi Lk 5, ot
:;‘&lf‘ﬂinm\ﬁ‘ph\%ﬁ‘Iu\f‘é'{gk‘]s ";;;a e Other than on 14 mess it is difficult 1o # scparale conniry yoars 8go
Thd VE3IPA i . ” ’ i - follow condittons. as  often a dvad band is eyt
The Q-Si_'card of W6AL provides a picture due tn lack of stations operating rather tham
of his impressive anteona array,  Yagi's on 13, poot:” oranagalion l"o“ SALE'
21 and 28 mc/s range in height from 37 to 71 PX Awards -
feet. The Rhombic Is 7Ift high and s >
energised with a Colling 1 kw rig, WO new DX awards  were recently  an V l d. t C
hc?::};; g:;‘zrcgi::ﬂsnznnthéf\niu “cl‘i':l ;\Icso::"f'g1 n}‘.ntrilll‘l: \,_rl]( l1n|:n§(|'d. the first rather diffleult for either a ra 10 ll"'en! ﬂlwer‘ers
: 3 : ; i = a . amateurs In acquire.
pleasure resorts he has wvisited.  He is a great 'T‘I\cr Ilnrltu‘mslf_\‘gie[\: ::I‘f ‘“}:'r.l 1:rc.-‘\frit:.'-l presenis Vﬂ]rafﬂr llI e Bra“d New
advocafte far our f“'”"rl’ and N!‘TC"?C}‘; s o The Warked all VI Arcas Certificate’, avail- yp ¥
appreciation of the hospitality afforded him by able to all  mmatetrs that submit  the  follow:
the many VK amateurs visited. {I:IL‘ n.:t%nﬁlnmlinvng One  from  VOQIL. 10 from INPUT .. .. .. .. 220 Volts D.C.
. = Q2,5 from 3, 20—V04 5—=V05, 1=VO&.
Civil defence =Yk Chagos. 1—VO8 Mauritius and 1=VQ9 OUTPUT .. .. .. 220 Volts A.C.
- " b L ; Yive extra cards from any VO area may be
:S\Vﬂlt:::;':i l}:;cs{l‘irm J::rl ”(I.n;b;ln. l\"‘:z(}(‘{] su.?‘millr_ut for :ln\ll one raissim' card. VORF 50 Cycles
de mmaonwealth School o iv “onfirmations  should ¢ sent to e
Defence at Macedon, Victarla. from November Box 264, IL(L-mm. together  with  six Inquiries 10
25 to 29 He was invited to represent the radio shillings st 20 IRC's to cover return
amatenr and the NSW  Division WIA., postape on SL's and certificate, BUSINESS EQ“'pMEN‘ ph’- I."l-
Jim was ahle ta fulle explain the value of The OH naward is offered by the Finnish
amateur operation to the communication system Socicly  to  amateurs who can  prove <ontact H1H
M}he clvil defence nlr::q?isntinn, ) i }w)tlrlq Finngl;! ﬁxc{d sln}‘inns ig rhg”calt nNrcas 330 &“q"‘l:;m Slreel'l, e
fany points were clarified on the walue an 1l to D since  lune L1 x on- D ™ : 1 <] i
availability of radio amateurs for this  type Furopean applicants must work |15 OH stations MELBOURNE. C. Ph.
of working, Civil  defence organisation  will in five areas
eventually become essentially a  function of in-

world.

18, 10/-. .

X. DBX. BDX.

Are vou interested in the great Hohby of Radio?
Dxing or the listening to and reporting of Radio Stations all round the

For an interesting and Educative Hobby the ordinary everyday commercial
Radio in your home can give you hours of interesting DX.

The Association’s Magazine brim full of articles of interest and notes of
Members' activities will keep vou completely up to date with the latest
news and views of Dxers and DX. doings as well as new schedules—pro-
grams—frequency changes. and new stations, etc.

Why not join the N.Z. DX. Radio Association Inc.? The oldest DX. Radio
Association in the Southern Hemisphere offers you life membership and 12
months’ subscription to its monthly Magazine Tune In for only 13/6. under

Renewal to Tune In is 10/- per annum, Stationery at attractive prices and
club badzes at 4/6 each. all are available from the Secretary. 3 Portage Rd..
via WNew Lynn, Green Bay, Auckland, N.7Z.

Then you must know of
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EXPERT TECIHNICAL ADVICE AND
ASSISTANCE AT ALL HOURS
Phone: Day, LA3845. Night, Weekends, and
Holidays, XW5956

CORQOSN0ONCORON0000000000000P0000000000G0CORCCNC0OONRER0C00000CEDEE0000000000

GO0 PB0OOYOGPOIDY
o 0008000060008 0008

DULWICH HiLL, UNDE
EVENINGS und WEE

ARB-AT5 — COMPLHE 5TAT|ON

AIR TESTED

Transmitter-Receiver, Aerial Couples
Cables, Plugs, Phones, Mike.
I Crystal to desired Frequency.
24V Power Supply & Circuits of 2 units
GUARANTEED IN PERFECT ORDER

£62/10/- -~
Other voltages available.

NEW B.S. R FP]O

ARS8 COMMUNICATIONS GRAMO MOTORS
240 or 110
12 valve EoEnvCeEeldviEE‘mv A.C. FOR THAT T;\JPE RECORDER

Thorou.ghly Tested. Re-alignea £1/19/6
Latest Ovaltone Permag Speaker POSTAGE 2/6.

Noise limiter added. e —

£34/17/6 NEW VALVES |

217C .. .. £|/|0/ X6IM .. .. 17/

NEW AMER|CAN 6J8 v eu .. 17/6 12K8 .. .. .. 12/6

SELSYN MOTORS 12C8 v or .- :g;: ngoz e |§§2

. VTS0l .. .- - J ORI |

50 volt Transmitter ICE ve e i 12/6 TAB e e n. T8

£2/17/6 EBC33 .. .. 12/6 AVIL .o oo o 3/9

Slaves—il/l7/6 IH6 .. .. .. 7/6 832A .. .. £3/3/0

6Lé vv ae ue 20//5; 62KS7J7” e - 7;6

INIUM PANELS (Co oo oo o 12/6 1 ve ee H2/8

ALU',A,”, « 9!:] 18 gauge. 1G4 o oo o. 12/6 125K7 .... 12/6

ID4 .o we .. 12/6 42SL7 .. .. 12/b

PO TAGE 16 e ve os :%2 39/44 .. .. .. 1?/

K4 v ee oe 4b cu ve au .. 12/6

N.S.W., 1/- INTERSTATE 2/6 JKb ve ww o- 12/6 47 . .. .. .. 12/b

ILH4 .. .. .. 12/6 35 12/6

NEW TELEPHONE WIRE | 'WNs &0 25201376 ao9 ™" oo

IPS .. .. .. 12/6 828 .. ., £2/10/0

American 7 strand Rubbed Insulated o120 a43 . 171570
1/, MILE DRUMS, I5/-. Ol eee ls//> S 1/ 3/6

CASE OF & DRUMS, 3 MILE .. £ 400 | 3o *7 72 r 000 957 e &/
DON & WIRE, 3 MILE .. .. .. £1000 | S5 1 10 jgy 1819 -+ -+ E1/O/0

ce ee 4. 976 o
Throat Mikes New .. . e .. 3/6 6A655 lé‘ 1629 .. .. 10/
12V 420 watt Prefocus Globes .. .. 7/6 | 6AMS oo oo 18/ 9055 T " gy /0/0
SAME e 1776 4307A .. .. .. 10/
6He .. .. .. T/6

NEW C.R.O. TUBES oo L) 900} .. .. .. 8/6

All tested on TV picture. 6J7G vr . .. 9/6 9093 Looul Ll 1278
VCR 97 .. .. ee ee o E217 6} BNT .. .. .. d0/ 9004 .. ..o B/f; |
ACR2X & Shield «v v. v v. .- £3 10 0 BSKT vv e v 12/8 RK7S .. .. . 10/ |
CV 112 White 5" .. .. £3/10/- | ts17 .. .. .. 12/6 RKABA . £3/0/0
CV254, 9in Blue Screen, Magnetic 7S T 73 VR75/30 .. .. 15/
Deflection & Focus IO v ey ou ». 15/ VRI05/30 .. 15/
£4/10/- {2Ab .. .« .. 12/6 VRISO/30 .. 15/

Every tube capable of perfect picture. 12H6 .. .. .. T/6 ATP3S .. .. lz/é
Fast persistance and simple constructien T\N62/6U7 - T/8 954 .. .. .. 7/
using standard components. 2A3 g£1/0/0 174 .. .. .. 12/6

504 oo .. .. 12/6 1C7T o0 o0 .. 7/8

NEW AMERICAN HI-FI | 5 -ooecn 28 500, oo o T2

Dynamic Headphones CV6 oo . .. 3/6 B29B .. .. £4/10/
L. IMP. Padded Earpieces 6F6 oo .. .. 12/6 668 L. oL L. 15/
/5) 813 .. .. £3/0/0 EL33.. .... 12/6

£1/5/- VR6SA/SPA] .. 2/6 B8 .. .. .. 12/b

..Postage N.SW. 2/- Interstale 3/6.. KTeb .. .. .. 27/6 807 .. .. .. %1/-/-

Cotnatuncation

£ /ec/'ko‘ﬂ\/’cs‘ '
RCLIFFE, EARLWOOD
KEN DS: ”KALUA"

NEW

ELGIN 8 DAY AIRCRAFT
CLOCKS

Panzl Mounting. 2//3 in. Sweep Sccond
Hand. Cost RAAF £28/10/-.
Ideal CAR DASH CLOCK

£7/10/-

POSTAGE 2/-

NEW
12¥ GENEMOTORS

American, 12V. Input.
270V. 103 MA Output

£4/15/-

PHILIPS SIGNAL

GENERATORS
101C
Thoroughly Tested and Calibrated.
Guaranteced Parfect Order.

£29/10/-
New A.R.B. Receivers

8 Valve
4 Band 195 KC To 9.025 Maerys,

24Y. D.C. Operation £2.2/]0/'
Converted for 240V. A.C. £33/15/'

RELAYS
1700 SPDT .. .. .. .. .. .. 7/6
I3OOSPDT...v........7/6
500 x 500 SPDT .. .. .. .. 7/6
{2volt DFOT 5 amp ., .. El/-/-
24 volts DFDT ~. ., .. .. 12/6
8-16 volt DPDT, .. .. .. .. 12/

11 volt AC . . £1/-/-
Hi-speed Polarlsed relay £2/|0/
400 ohm .. .. . .. 12/6
|300 ohm DPDT N LYE

1in Square Sucf'on DURAL TUS.
|NG UP TO 12ft lengths | /- por ft.
Hi-lo Phone Transformers .. 4/6
Spirit Level Bubbles, mounted 4/6
Canadian Signal Lamps .. .. 12/6
Hi-voltage Lead-Thru- Insulators,
1/6 each, 15/- doz,
Hydrometers, Rattery Testers 5/9
Torches 2-cell Focusing .. 6/9
Multi-Strand 4 core Cable,
Yard, 1/-: 100 vards £2/17/4
Tx. Var. Condensers. 300 pf £1/5/.
100 pt £1/1/-
60 pf with Yernier .. . .. £1/1/-"
30 pf £10/-
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000066 6. 6.1

PHONE

LA 3845

136 VICTORIA RD. MARRICKVILLE.SYDNEY, N-SW

TRAM AT DOOR. STOP 42
COLLAROQY 5T., COLLAROY -- XW5956

AW.A. 3B
TRANSMITTERS
12 volt operation
3 to 9 megs. 10 watts output
Airtested, complete with 1
crystal

£29/10/-

NEW AMERICAN
MINIATURE MOTORS

Shuniwaund, 5600 RPM with gear boc
10 x | & 25 x | reduction

24 T amp .. .. ., R % 2 I YN
12V 14 amp .. .. .. PP ¥ S A
24. 3 amp. Series .. .. . 52100

Postage, NSW, 3/.. |nh-l3rsfafe 5/-.

INVERTERS

6V. 12V. 24V, 32V. DC to
60 Watt to operate Radio, Fluorescent
Lights, Shavers, etc.

£8/17/6
NEW TRANSFORMERS

FERGUSON

YIBRATOR TRANSFORMERS
150 q 150 40MA. V. ., .. .. £l 44
300 x 300 100 &Y. ., L. L. L. £LMT A
325 x 325 125 12V, v os oy .. £3 12 8

INVYERTER TRANSFORMERS

&V 240V 40 watt .. .. .. .. .. 23/7/6
12V 240V 60 watt .. .. oo .. ..£3/7/6
32V 240V 60 watt.. .. ... £3/7/6 1

C.R.O. TRANSFORMERS

350 x 350 extended to 1000V
6.3V 63V 215V 4V £4/5/-
POSTAGE N.Sw. 5/, |NTER$TATE 7/6.

DIODE VYOLTMETERS

2 ranges to 400V
Tested good order
Meter basic 100 microainmp

£3/7/6

POSTAGE N.S.W. 5/-. INTERSTATE 7/6

New Coils and Intermediates
standard or miniature to suit
all valves.
Coils B/C 455 KC .. e¢ oe oo ..
Coils S/W 455 KC 0 o0 o0 oo o»
Inters .. .. .. . . 11f6
Loop aerial coils .. .. .. .. 9/¢
Slug tuned H.F. coils suit 144 magq. .

9/6
9/6

4/t

NEW
SELENIUM RECTIFIERS

500 V. Halfwave.

300 MA L. vttt th ve ve os .. £200
600 MA . ee o0 oa . .. £300
1.2 AMP to vo vt vt 40 4o <. .. £500
250V In Doubler
500V Out £2/-/- 300 MA

NEW CONDENSORS

125, .04, .02, .01, .005, .003, .004,
.0001, 001,
Any | sixe er assorled,

£1/10/- per 100
Postage, NSW, 4/.. Injarstats, T/b.

[ e T T e e '4MW"

3

H

{ Communication Receivers z

Test equipment, P.A. gear.

Large or small surplus stock,

Best prices. Call, write cor
phone any time.

—————

OIL FILLED CONDENSERS
UF 600V. .... 6/6. 5UF 25 .... 6/6
AUF 750V. .. 12/6 SUF 400V. .. 6/b

I0MFS 500 7.5UF 330V AC 10/-

SCA 522 RECEIVERS
Complete front end and 1Fs
less valves. A ready 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.

- E3110/-
813, 832, 829 SOCKETS
20/- ea. post 1/6

P.M.G. JACKS & PLUGS
4/6 pr. Post 1/-

UNIVERSITY V.C.T.
UNITS

Roller value chart
tested. All ranges.

Perfect arder.

£22/10/-

MULTIMETERS

AC-DC
5.50-100-250-1000V.
1-5-25-100-500 MA.

2 RANGE OHMS
TESTED ALL RANGES

£8/17/6

Telephone Equipment
Hand sels .. .. .. .. .. E1/9/6
Mike inserts .. .. «e oo -. 3/6
Head & breast sets .. .. .. 17/6

Hand sets with presisl switch £1/15/-
Hand generators .o o ea o 10/-
Adjustable buzzers .. «e e o ..1/6
Miniature telephone units to
suit. Hand sets or H & B 10/-

NEW

MONITOR UNITS

240Y. 50 A.C. Powered. Addition of
H. & V. Amplifier. Converts to first
class CRO.

£15/-/-

NEW TELEPHONES
Bakelite P.M.G. Type Pedestal
Units. Magneto Powered.

£7/10/-

lZv DC 300 watt Chore Horse
or American Briggs & Stratton
Air

Powered by ! h.p. Petrol Engine.
Tested

Perfect order..

£32/10/-

N;u Amsrican miniature
BLOWER MOTORS

12 ot 24 volt permanant magnatic fislds,

£1/7/6

Postags: NSW., 1/-1 Interstate, 2/,

12 VOLT GENERATORS
New C.AV. 80 amp Generators. |deal
for lighting or fast charges.

£10/10/-

10-line TELEPHONE
SWITCHBOARDS

May be used as single magneto ringing
phone, or up to 10 lines as required.
Néw Condition Tested.

£5/10/-
6-lines (as above) £4/5/-

GENEMOTORS

Input Output

24V 250V IOOMA .. e <o +. £l
24V 550V 375MA .. .. e .. 2
24V 250V 60MA .. .. .. .o |
12V 500V 350MA .. .. +o .. B
12V 1200V 200MA .. oo o0 oo b

6V 500V IS0MA .. .o .. .. b
New £2

100 MA,
250 MA.
50 MA.
50 MA.

250V.
300V.
235V.
350V,

24V.
12V.
12v.
12V,

Radio, Television & Hoblies, January, 175/
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TRADE REVIEWS AND RELEASES

NEW TAPE RECORDER FROM BYER

Byer Industries Pty. Ltd. have recently announced the release of a new

medium priced general purpose tape recorder.

"66" it offers flexibility, high performance, professional appearance,
~ and all the worthwhile features of modern design. '

FEHE following are some of the speci-

fications of the instrument; Al
though hasically a single speed machine
it can bhe supplicd as a two speed type
at slightly extra cost. Any two adjacent
speeds may be supplied in a range from
1 7/8in/sec to 120in/sec.

A three motor drive system s em-
ployed. high torque motors being used
for take-up and re-wind spools, and a
svnchronous motor  with integral  fly-
wheel being coupled directly to the
capstan. .

At 7iin/sec the freaucncy response 1s
given as 35 to 12.000 cps. ntus and
minus 4 db. Total wow and flutter is
better than .2 pc. and the signal to noise
ratio not less than 45 db unweighted at
normal recording level.

The amplifier has a power output of
6 watts and the total harmonic distor
tion is less than 1 pc at zero level (plus
8 dbm). Frequency of the hias oscillator
is 55 Ke.

TV Valve Book

A new data booklet released the
Amalgamated Wircless Valve Co. Pty.
Ltd. will be handy for servicemen and
experimenters. Priced at 3/-, it gives
socket oonnections and salient electri-
cal data for the preferred Radiotron
television types. The booklet also in-
¢ludes data on Radiotron
components, (Mailing address, 47 York
St., Sydney, postage sixpence.)

Page One Hundred and Feur

defiection -

RCS COMPONENTS
FOR TV SETS

Home constructors of TV sets,

experimenters, "hams", etc will

welcome two new releases from

the well-known firm of R.C.S.

Both items have previously been
in the "hard-to-get" class.

ETHE Rrst s a series of goil lormers
% and cans. as normally used for RCS
ceils, but intended for the experimenter
who nceds to wind his own. They are
available in four or five pin basc types,
arc fitted with iron cores, and coil
dope is also available.

em two is woseries of filament trans-

The Byer 66" general purpose tape
recorder.  Several versions are avail-
able with different tape speeds.

Designated as Type

_ ()pcrnlionjs by pross button and the
mstrument is  equipped  with  all  the

necessary  clectro-mechanical  interlocks :
to provide simple operation,
including sales tax.

The list price.
where applicable, is £247/10/-.  An
inbuilt radio tuncr is available for an
additional £21/7/6.

Further details
Dorcas St.. South

tormers baving high voltage insulation as
required by CROs and small TV sets.
Insutation is rated at S000 volts and
units arc available giving 2.5. 4, or 6.3
volts. Supplies of these items are avail-
able through trade houses.

from the makers,
Mclhourne, Victoria.

ettt e el a4l ol Al st

The three filamant transtormers suitable tor high voltage operation.
voltages covers such valves as the 2X2, AVII, YCR97, 511B, 58PI, 5CPI, 6X2 etc.
Types are: TP60 (2.5V), TP&I (4V., TP62 (4.3V).

The variaty of
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ADYANCED HIGH FREQUENCY CRO FROM COSSOR

The wide experience of the Cossor organisation in the production of
television, radar and test equipment is reflected in the workmanship
and performance of the Model 1058 Single Beam Oscillograph, which

we were recently able to test in our own laboratory.

'THE functions of the controls may require some study at

first. It is much the same as in the case of driving a
new car, and after a few minutes’ practice the required pat-
tern can be obtained without hesitation.

Having mastered the controls, we found the fine focus
and rock-steady synchronisation of the 1058 made it a plea-
sure to handle.

The instrument is fitted with a 3-inch flat-screen cathode
ray tube so that the uscful screen arca is greater than with
most 3i-inch CR tubes.  An overall acceleration potential of
1.75 KV assists in maitaining fine focus when medium to
high brilliance is required.

The vertical amplifice iy direct coupled throughout the
upper half power point being at 4 Mce/s. The undistorted
output is about 24 inches up to 6 Mc/s. at which frequency
the gain is about 50 pc¢ of the gain at medium [requencies.
An AC input terminal is provided for mcasurcments where
the DC component is not of interest.  Through the coupling
capacitor the lower half power point is at 20 ¢/s.

MILLER THVE-BASE

Consistent with the quality of the instrument, a Miller
time-base giving good linearity and capable continuous or
triggered operation is included. The sweep can be expanded
up to five times for detailed examination of portions of the
trace. A calibrated time scale allowing mcasurements (o
be made by a shift method is a valuable fealure in an in-
strument for developmental work. The synchronising ampli-
fier ensures a rock-steady pattern.

The dimensions are; Height [5in, width 8in, length 21in
and weight 42Ib. The price is £229 net, FOR. Sydney. The
instrument reviewed was supplied by Jacoby, Mitchell and
Co. Pty.. Ltd.

lhe Cossor 1058
CRO. A camera
_and a trolley are
available separately
as accessories

- 5B-1 lor standard 78 r.paan. Ecl'm'nl».
s $B-2 for microgroove 3351/145 r.p.m.
records  Use with Avos G.P.19,
G.P.2%7, H.G.P.35, H.G.P.39,
H.G. P41l and H.G.P.5 ecartridges.

SC-1 for standard 78 r.p.m. records,
SC-2 formicrogroove33 )/ 45records,
Use with Acos G.P.25 and G.P.29

series turnover cartridges.

S$D-1 for standard 78 v.p.m. records,
SD-2 for microgroove 335,15 r.pan,
vecards, Use with Acos 11.G.1%33
series turnover carlridges and with
Acos ILG.P. 335 Gaveard and Acos
IL.G.P. 334,Collaro  replucement
pick-up hecads.

ALL STYLI ARE

SE-Y for standard 78 r.p.m. reeords,
SE-2 for microgroove 334/45 r.p.m.
records. Use with Acos H.G.P.37
series turnover cartridges and with
Avcos H.G.P.37,/Garrard and H.G.P.
37/Collaro  replacement pick-up
heads.

SK-3 for standard 78 c.p.m. records,
SK-2 {or microgroove 333,45 v.p.m.
records,  Use with Acos G.P.59
cartridges.

SL-Y for standard 78 ropan, records.
§L-2 for microgroove 334,45 r.p.m.
records.  Use with Acos G.P.61
cartridges.

INDIVIDUALLY PACKED

Sapphire Styli, all 12/-
each.

Diamond Styli also avail-
able as follows:
SBl Diamond

Price:
" £9/15/-
. each

REPLACEMENT STYLIE

There is a correet stylus for cacli type of Acos pickup. Ensure that
these only are used as replacements. All Acos styli are manufactured
to rigid specifications,

e
—

AMPLION .sa PTY. LTD.

88 Parramatta Road, Camperdown, Sydney, N.S.W. ‘Phone LA 6124
Victorian Distributors: DISTRIBUTORS CORPORATION PTY. LTD., 403 Bourke St., Melbourne,

Radio, Television & Hcbbies, January,
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ELECTRO SPECIAL

Box of 36 new standard Electrolytic
Condensers, including 12 8mfd/525v
24mfd/350v, 50mfdy200v, 10mfd/
40v, 500mfd/12v, 250mfd/12v, elc

59/6

Plus Postage: N.SW., 3/6; INT.

NEW POWER
TRANSFORMERS

60ma prim. 240v with 230v tapping
Sec. 285 x 285 with 6.3v filament

winding. 24/6

N.S.W., 3/6;

Plus Postage:

MICA CONDENSERS

Standard Mica Condensers, small
current types. .00003 to .005 in-
cluding most wanted values.

25/- per 100.
/6.

Postage

Electrolytic Gondensers

I2mfd 525v .. . 4/6
16 x 16 mfd 350v e e ee oo 4/6
24 mfd 350v .. ., .. .. .. .. 3/3
20mfd 200v .. .. 4o os .. 2/6
250 mfd 12v .. .. o o0 .. 1/6
30mfd 350v .. +. .. .. .. .. 3/6
S500mfd 12v .. .. o0 o0 .. .. 1/6
8mfd 350v .. o vh er eh 4. 2/6
10mfd 40v .. .. M V)
8mfd 525v (mmlature) 4/6
8mfd S25v .. .. .. 3/6

(Plus © osfaga)

12-inch P.M. Speakers

Heavy duty 12jn pec-mug speake:
by well-known manufacturer. 10T,
CT, or 5000 Transformer. £2/17/6

NSW. 5/6; INT. 7/6

Postage.

CONDENSER SPECIAL

Boxes of 100 new mica paper and

electrolytic ~ condensers in values
ranging from S50pf. mica to 5 400v
paper. Values include 0001,
00025, .00075, .01, .02, .05, .1. Also
200mfd/ 12v, Omfd/40v,  8mfd/
525v 16mfd/350v clectrolytics.
PER 100
Post Extra: N.SW. 2/6; INT. 3/6

5/b.

INT. §/3.

NEW bin PER-MAG
SPEAKERS

SC Standard .. .. 22/
SF Heavy Duty .. .. 24/-
Supplied with 5T, 7T of 10T Trans
former.

Postags Exlra: N.SW. 2/3; [NT. 4/b
tin & 9in Oval Dvoamic Speakenr
with 5T or 71 lransformer,

Postage Extra: MN.SW. 2/9; INT. 4/6

New Carbon Resistors, well known
make. Mixed values. Colour code
supplied.

7/6 per 100.

Postags 1/6

New MN26 Gompass
Receiver Equipment

24y

Cumpass  Genemolois mput,

output 250v at 1000 ma,

30/

Post NSW 3/6; Imt. 5/,

MN26 Control Box

30/-

Post NSW 3/6; Int, 5/-.

Azmith indicator.

30/-

Post NSW 3/1 Int, 4/6
Loop Acrials MN26
Post NSW 6/6; Int. 10/8

Flexible-Drives for above equipment.
Various lengths,

10/- EACH

PLUS POST

LF. TRANSFORMERS

Standard LF. transformers square
can (1 3/8) 455K.C. permatuned, 4/3

{Plus Postage)

SAPPHIRE NEEDLES

Rothermel  sapphirc needles playv
2000 rccordings. Made in England.
Each 2/9 or 25/- dozen.

POTENTIOMETER
SPECIAL

Box of 24 new Carbon
Patentiometers
vontainmg 4 minature LS meg.
switch pots. loug spindle D/P swich
~-4 standarg .5 meg. long spindle--

41 meg. miniature long spindle and
12 mixed, some with short spindles.
Plus  Postage; BMLSW. 3/6 IMT. 5/6

New Coils and Intermediate Trans
formers to suit all valves.
B/C Coils, shielded .. .. .. 9/6
S/W Coils, 16 to 49 Melters .. 9/-
Aerial R.F. or OSC Inters. 455Kc.

11/6
L.R.C. RESISTORS

100 LR.C. carbon resistors, %, 1
and 2 watt, in values 50 ohm to §
meg. including many popular sivcs,
3T, 15T, 20T, 25T, 50T, 100T,
250T 5007, etc. (Standard resistor
color code supplied.) Box of 100,

I/6 Postays

- i
New Midgef Power Trans.
40MA Prim. 240v. Sec. 225 x 225
with 6.3v Fil. Winding. Upright,
or Flat Mounting. Size 2in x 2%in.

22/6 2/6 Postage N.S.W.,

Interstate, 4/6

MERGCURY SWITCHES

The switch with 1000 uses 2/6
Postage &d.

HOOK-UP WIRE

10—, 010
Rubber-covered—6/9 10011,
Rubber and glazed Cotton push

back, 10/- 100ft,
Glass insulated 8/6 100ft.
Postage Extra

POTENTIOMETERS

=f = Pl

3 Meg. Minjature Switch Pots.
D/P Switch, Long Spindle .. 5/6
.1 Miniature Long Spindle .. 3/6

Standard ¥ or 1 meg. switch pots,

long spindle d/p switch .. .. 5/6
4+ meg. or 2ST. ohms short spindlc
switch pots 2/6

} meg. or 100T smndald po(s

tong spindlc .. 3/6

} meg. or l()OT qhml spmdlc 1/9

5 meg. high insulation .. .. 5/-
All Plus Postage

Please address all corréspo}ldence 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
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NEW VALVES

i’?i ce s .. 153»/6 6K8G .. . 11/6 6F6 .. 9/6 EZ82 .. .. .. .. 9/6
ce ae .o .. 1376 71A .. .. . 1/6 EL32 .. .. .. .. 9/6 117N7 .. .. .. -
IRS .. .. .. .. 15/- EK32 .. .. .. .. 15/- v / 15/
1S5 157 6i8 15/ 12A6 .. .. .. .. 12/6 4307A .. .. .. 10/-
354 0N 18- 6K7 .. R 77 6J7 .. oo oo .. 8/6 5Y3GT .. .. .. 12/6
3VA .. .. e .. 15/- KTW62/6U7 . 7/6 sU4 .. .. .. .. 12/6 12SR7 .. ov o oo 3/6
IKS .. .. .. .. 2/6 EF8 .. .. .. .. 9/6 954 .. .. .. ... 5/6 IH6 .. .. .. .. 7/6
IL5 .. .. .. .. 9/6 7C7 .. . 3/6 955 .. ....... 56 M6 .. ... 7/6
1C7 e .. 96 TA6 .. 3/6 IDSGT .. .. .. 10/-
VR65A 2/6

6U7G . U T | .. /6 EBC33 p IDS .. .. .. 9/6
6G8G . ee .. 11/6  6AGS . .. 10/6 9/ 9001 .. o0 o0 oo 5/
6SA7 .. .. 9/6 6B8 Metal . 12/6 AVIL .. ... 5/- 81 .. .. .. .. .. 15/-
65Q7 .. 9/6 32 ... 5/- ALL VALVE PRICES PLUS POSTAGE

RELAY-TYPE COUNTERS

FOUR-VALVE AMPLIFIER

24-VOLT MIDGET
MOTORS SHUNT

{"Mercury” American Madc) WOUND
[hese relay counters register Fully Luaminat-
from 0 to 99,999. Can be ed Fields.
supplied with 250ohm coil. Wound Arma-
24v D.C. operation. ture. Sixteen
Four-valve audio amplifier, made in Segment Com-
25/' America. Supplied with two 7CS5, one mutator,  ball-
Plus Postage. 7F7 and one 7Y4 valves, trans. res., etc, h bearing.  ldeal
mounted in brocaded finished case.}for Model Trains, Hobbyists, etc.
Post N.SW. 5/b Condition New.
NEw S_VALVE D w Int. 7/6 38/6 Price, each .. e e 32/6
. Packing and postdgc NSW., 1/6
VIBRATOR CHASSIS NEW AMERICAN Interstate, 2/6.
lhese Chassis, by leading manufac-
turer, are new bl?lt shop-soiled.  Are Box KITES AT5 TRANSM'TTERS
supplied in working order and com-|Thcse kites are constructed of Silk |Complete with Valves, 2-807. -2-6V6.

plete with valves, Rola 6in x 9in Oval

Speaker. Slide Dial and Vibrator, SIZE 15in square x 3ft long.
supply (6v). Originally used for Aerials for [LESS VALVES:
List Price over £40. Lifeboat Transmitters.
SPECIAL PRICE, 30/ £2/17/6 F.OR.
eal £}35/1C5/- F-O~tR- Post. 2/-. PILLO-FONE
eal for Boat, Caravan, etc. EXTENSION UNIT
NEW 1000 K C. A
NEW AMERICAN CRYSTALS MINTATURE
|ND|CATOR-UN|TS For Bendix Frequency Melers. UNIT.
’ Made by General Flectric. Install it any-
Containing 12 Valves. American Octal Base. vyh':re. in the
I. 3 B.P.. in Separate sicl room,
Shield, 7-6SN7, £7/15/- st .
1-2x2, 1-6x5, 1-6H6, 1-6Gé6. room in  the
£8/17/6 F.O.R P.M.G. TYPE e a5
e RELAY-COUNTER e “Clstimg
- 0--9.999 s:g)enker. Th
T.V. COMPONENTS 1.300 ohm coil ! IS THE MOST CONVENIENT Ll!ll"rli,(:-:'Ftollrﬂ‘FT
.. . ' 15/- | Yer bpEVISED. . 3%ain Diameter by 134in
All RCS Television coils, formers deep. 22/6
and transformers in stock. NEw ENGL'SH T.C.C POST FREE ..

A.C. AMP. METERS

with Metal Frame

HIGH YOLTAGE PAPER

£4/17/6 FOR.:

NEW 12V GENEMOTORS

American Manufacture.
A.C. Amp. MetersfRANGE: 05| TUBULAR CONDENSERS
(ex-County Coun-|amps. (can be ex- Each Input 12V, Qutput 240V at 100 M.A,
cil). A necessity in|tended by shunts).| .01-1000V .. 1/9 £4/15/-
any electricity | DIAMETER: 74| .02-1000V . 1/9 All
workshop. inches. .05-1000V .. .. 1/9
28/6 FOR 021500V - oL 2] plus CERAMIC TRIMMER
N 05-1500V .. .. 2/- CONDENSERS
By Rail or Air Freight Only 1-1500V .. .. . 2/6 POStaBe  lg. .y 7.plate 0-20 PF 3/6
Too heavy for Post .05-2000V 2/6 Small Tubular, 0-20 PF .. 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

e ——————

479 PARRAMATTA ROAD,
LEICHHARDT N.S.W. PHONE LM3610

e——
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£12/17/6

Fost ant Packing N.S.W., 14/6,
Interstate.  28/-.

MIDGET CONDENSERS

New seven plate midget condenser, ceramlc
insulation, standard single hole mounting
Vain  spindle 0-30pf. . .. .. .. §/6

NEW SWITCH ES

DP, ST. Rotary .. v «s oo oo a0 -- 2/6

Yaxtey 3 x 3 SB .. .. .. < 3/3
Oak 3 x 2 2B .. .. .. es ee 4/6
Alpha DP/DT .. w0 as ee ee es oo M3
Oak 1 X 2 SB .. .. .0 e ee 1/9

Qak L x 7 8B 0 00U
Qak 4 x 2 SB .. .. .. .. .. .. M6
Post eatra,

PUSH-BUTTON
SWITCHES 20/-

Five pole push-bafton switches

New control hov  fitted  with ahore  switih
alsn § hezels with glabes and multi contact
kev switch.

Post NS W.. 2/-i Interstate. 3/-

NEW B.S.R. MOTORS

These English B.S R. Matars as used an maost
tape decks. also have manv other uscs Size
of motor 3in x 2%%in x 2Yin with 3 la%n
shaft, for 240 or 110 volt AC operation
NEW .. 396
Used. but tn pood condition .. .. . 21/6
Post, NS W. 3/ Toterstate. 4/6.

NEW GRAMO-MOTORS

New HMV gpring gtamn maotars,  Jesz
turntable. Sdaptable for many nses 19:6.
Mastaze N.S.W., 4/6: Interctate. 7/6.

Carbon  micropbane transformers. new, 4/6

Post extra.

—THE IDEAL PRESENT—

Complete kit of parts for the 1956 "Little General™
R & H including aftractive bakelite cabinet with slide dial.
valves and Rela 5F speaker and kit is complete to the last put and bolt
{5et wired and tested £2/15/- axtra).
bin deep.

as featured August
Price includes

Cabinet size I1Lin long, 7in high,

Foundation Kit for above comprising Bakelile Cabinet, Chassis and Dia!
Assembly o e e

. 57/6

s v

Post and Packing

N.S.W. 10/6; INT. 16/6

NEW ROLA EXTENSION SPEAKERS

Rola 6-9L Oval Speaker, mounted in attractive
bakelite cabinet with matching metal grille and
complete with volume contrcl.

£3/12/6

METAL RECTIFIERS

Q) volt 0ma. meal cectfier,  stitable  fes
opelaling  relavs, ete, L. 9/6

THROAT
MICROPHONES

Mg American threat mikes  Per pajr. A6

SIGNAL LAMP
GLOBES

Lucas signallipg lamp glabes. 10y, 6/- doz
PRE-FOCUS GLOBES
12v. 420 watt .. . L. T8
Post extra

CREED-RELAYS

w o creed  relavs supplicd  with

mMonntig

£310/-

QIL FILLED PAPER
CONDENSERS

Tamfg AW .. 10

zmfd tapped At smtd 110 A e .. 1ia
Imfd 400v. .. .. .. .. .. .. ., .. 29
Otmid  S00v. .. .. .. .. .. . o. 1/6
3ME 2000v. .. .. .. .. .. 6o :o e. 1776
1 x 1 400v vs ev ov 26

Post extra.

I.R.C. WIRE-WOQUND
RESISTORS

S0 wart adjustable .. .. &6
20 ohms 5 watt, t/6 o il/- dor
4600 ohms § watt 3 po. 176 €2 ar 19/ doz
I ez 20 watt 10 pe 2/3 ea. ot 1S/- doz
000 ohms 20 watt S po. 2/6 ea, ov 20/- doz
1.000 ohms. 20 watt 2/6 ea, or 29/- doz
750 ohm= 30 watt 5 p.c. 2/6 es. or 20/- dos

S0 vlens

H.F. TUNING-UNIT

25/

Plus

Postage

These H b
for  the

tnned colls,
densers,
3 new 954 acorn valves.

tuning gnlts which  are  zuitak]-

144Mc band  contain  thrae glug
7 plate ceramic trtmming con-

three acorn sockets (ceramic) and

O

0-12V

0-60V

0-300V
0-i,200v

|

REW 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
seli-contained balteries and supplied complete with test prods.

D.C. Ranges

A.C. Ranges D.C. Current Resistance Quipwt PRICE
0-12V O'f;";‘i:;‘ Ranges l Ranges 212/17/6
0-60V 0-12MA 0-5,000 ohms o-12v Phee 12/6

0-300V 0-60MA 0-50,000 ohms 0-50V PACKING &
01,200V 0-300MA 0-500,000 ohms 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.
PHONE LA6087

479 PARRAMATTA ROAD,
LEICHHARDT, N.SW. PHONE LM3610

MAKING UP THE “LITTLE GENERAL"?

Fags One Hundrad and .'hf

Radio, Television & Hobbies, January, 1957




WHAT MAKES IT WARM MY HANDS?

Engincers use these symbols 1o sim-
plity both the drawing and the rcad-
ing of schematic circuit diagrams. The
subject will be explained later in more
detail; just remember that a zjg-zag
line in a circuit normally represents a
resistor.

One more point, and vour reading of
chapter 1 will be complete.

There are various applications where
it is necessary to varv the amount of
resistance in circuit; this brings us to
the term VARIABLE RESISTOR.

The most clementary form ol vari-
able resistor is a wirc-wound type with
a small guide rail mounted above it;
the guide rail carries a spring contact
which presses down on the coil of re-
sistance wire.  One terminal or lug is
connected to one end of the wire and
the other to the adjustable contact. By
simply moving the contuct along the
guide rail, the whole or part of the re-
sistor is effective between the terminals.
(Sce figure 6.)

As an alternative, a simple clip may
be fixed around the resistance element.
so arranged that it can be moved along
as required, then tightened to make
contact with the wire.

FLAT STRIP

Where casc of adjustment iy import-
ant, it is possible to have the resistance
wire wound on a flat insulating strip,
bent into about a three-quarter circle.
A spindle is located at the centre point
of the arc, carrying a radius arm. As
the spindle is rotated, this radius arm
moves over the resistance element, mak-
ing contact, as it passes, with each in-
dividual turn.

One terminal connects to one 'end of
the resistance eclement and the other
termipal to the contact arm. Any value
from zero to maximum resistance may
he effective between the terminals, de-
pending on the setting of the contact
arm.

(Continued from page. $1)

In the carliest controls of this tvpe.
the wire-wound resistance element was
left cxposed, but prescnt practice is to
house it in a moulded bakelite case for
appearance and protection.

For resistance values in ecxcess of a
few thousand ohms, the resistance ele-
ment is usually a carbon mixture,
moulded into the required shape.

Some of the ecarliést variable carbon
resistors merely contained loose carbon

and mica granules, or carban impreg-
nated dises, which  were  pressed  to-
gether by the action of o screw;  this

decreased the resistamee as required.

The appropriate schematic symbol
(or a variable resistor is the centrad one
in figure 7. It depicts quite clearly the
resistance  clement, with its end gqon-
nection and the moving contact.

The bottom symbol also depicts =
simple variable resistor, but it is less

precise, in that it does not differen-
tiate between the moving and  fixed
contacts, nor does it show the unused

portion of the resistance element. Vari-
able resistors having just the two con-
nections  are  commonly  known  as
RHEOSTATS.

THREE CONNECTIONS

Modern practice is to provide a vari-
able resistor with three connections,
one (0 each cnd of the resistance ele-
ment and one to the moving contact.
Such o unit is generally referred to as a
POTENTIOMETER and all three con-
nections  are normally  empleved
modern  cireuit practice.

In cases where only two ot the three
connections are used —one moving ar:d
one fixed—the unit is sad to be om-
ployed as a rheostat. The appranyi-t-
symbol for a potentiometer is the top
one in figure 7. It shows quite clearly
the two cnd conncctions and the moving
contact.

Watch for a further article in this

new series next month,

[GUESSWORK IS ON THE WAY OUT |

(Continued from Page 7)

they . broke down—which always hap-
pencd a long way from a garage. Again,
they don’t always go straight away. but
linger to give faults which don’t appear
to be the coil's fault.

One gadget now used exteasively sup-
plies an intermittent DC power supply
to the coil at the correct voltage —
6 or 12 volt—with 200 breaks a second,
which on a four-cylinder engine repre-
sents a specd of 6000 rpm. The ontput
of the coil—which may be as high as
20.000 volts — is mcasured by a vacuum
tube voltmeter across a 4 meg fixed
resistance to simulale the coil load.
Since coils get hot with work, and when
failure is imminent it happens with a
hot eoil, the coil is heated to working

240 AC SUPPLY F

ROM A BATTERY

(Continued from Page 45)

introduce unwanted resistance. We used
5 mil automotive wiring cable. These
leads are anchored to the chassis by
a suitable bracket bent up from a scrap
of aluminium. Wrap a few layers of
friction tape around the lcads under the
bracket to_avoid a possibility of the in-
sulation being frayed.

_ACTIVE LEAD

The active tead is soldered to a lug
on the top of a short length of threaded
mounting pillar, The pillar is in turn
attached to the bolt which clamps the
lead retaining bracket to the chassis.
The RF filter choke is mounted be-
tween this point and a lug on the 7-lug
strip.

The RF choke consists of 23 turns
of 16 swg enamel covered wire, wound
on a half inch mandrel. . This choke
will have to rest on the chassis, and it

Radio, Televisian- & Hohbyias, January, 1957

is wise to slip a bit of light card under
it, to avoid a possible short, through the
enamel being scraped off.

The transformer leads are sorted out,
according to the color code. priniary
lcads are anchored to the appropriate
Ings on the 7-lug mounting strip.  The
various wiring runs arc then made from
those lugs. The centre lug is an earth
lug, and is used as the common carth
point.

Secondary leads are anchored to a
3-lug strip, which is =entrally mounted
at the transformer end of the chassis.
The buffer condensers are connected be-
tween these lugs and the common earth.

Well, that completes the story ex-
cept for a word of advice: When
using the unit to operate a set else-
where than in a car. attach an carth
wire to the sect to help eliminate hash
interference. -

temperature by the incoming current
before fests are made.

And condensors. too:

Condensors in distributors are tested
three ways by one machine. The meter
has three scales—one for a 500 volt
DC leakage test, another for a low
voltage AC capacity test and the third
for a series resistance test, for which
current is supplicd from an RF signal
generator.

This doesn’t exhaust the list. There is
cquipment for testing generators and
starter motors, for electrically checking

advance and retard. for determining
vacuum in manifolds, pressure in fuel
pumps. Not the least important is the

tlectric battery check, which gives ag-
curate readings of the specific gravity -
of the electrolvte, a test ignored by the
old style prod testers. Garages find it
the only practical solution to on-the-
driveway baglery tests.

GARAGE USE?

Recaders may wonder where the
cathode ray tubce comes into e¢ngine test-
ing. In general. it doesn’t for garage
use.  Reading visible truce patterns and
interpreting  them s, as  the  design
cngineer for onc of our large equipmernt
inboratorics says, something for the cloe-
tronics man. not for a mechanic, How-
cver. lie points to Du Pont in Amcrica.
who have produced a cathode rav igni-
tion tester which provides simultancous
patterns for cach spark plug and point
opening on four, six and eight-cylinder
engines.

One thing we can be sure of—if the
cathode ray tube method (already used
in one Auairalian-designed crankshaft
balancing machine) gives a solution,
readily understandable to mechanics, of
something which has got to be solved
and can’t be at present, then one of our
lest gear manufacturers will make it.
For compciition is brisk and Australian
‘clcu['uni(‘ts are well up with the leaders.

Pege Ons Hurdred and Mina



D.P, (Lane Cove,
concerning a loopstick and a reaction winding,

NSW) sends in a query

as mentioned in the text of a “Reader Built It™
page,

A. Thanks for the query, D.P., which we
shall not answer on this page, since we fecl
it would be more suitable for the ‘‘Answer
Tom™ columns. We shall do our best to in
clude it as soon as possible.

L. W. (@ensville, NSW) submits a
ol a one-valve amplifier which he uses
crystal set,

A Thanks for your

circuit
with a

letter, LW., and for
the enclosed circuit, We have put it aside
for possible use in the *‘Reader Buill It™ page.

R.B. (Gladesville, NSW) savs that he buil
up the reflexed superhet circuit mentioned in
the “'Reader Buill It page for November, 1947,
He has found that it performed extremely well
and suggests that we should describe such a
set as a full-scale project.-

A. Thanks for your letter and for
on the set. Actually we did build up a sect
along these lines, which appeared in the
October, 1950, issve, It did perform very well
but was not a particularly popular design, The
point seems to be that a straight four is good

the report

enough for local listening. In more remote
areas, constructors are inclined simply to put
in extra valves and not bother with fancy
circuitry.

L), (Balgownle, NSW) relates a couple ol

“mysteries’” In one case a recciver played. even
though the speaker was disconnected, In an-
other case touching a cord connecting earphones to
a set altered the volume of short-wave stalions
or caused the set to squeal

A.—Neither of these circumstances present any
real mystery although they can be puzzling at
first encounter, When & receiver is discon-
nected from the speaker- it can cause trouble
in the output valve if this latter is left without
plate voltage, However, If the speaker trans
former 18 on the chassis, removal of the speaker
leads merely leaves the transformer without a
load on the secondary. Very high-peak voltages
may appear at the transformer, causing lamina-
tions to rattle or to vibrate other parts of the

chassls, This might even occur, of course, with
the speaker In  operation, but minor raities
would not then be heard. With the speaker

disconnected and the volume turned up the resnlt
will be more or less inevitable. Regarding the
effect of the phone cord, it seems evident that
it was acting partially as an aerlal or counter-
poise so that touching it affected the signal
level in the recelver, Perhaps If the receiver
had had a larger aerial or an earth. the effect
would not bave been noticeable. A bypass on
the AF amplifier system may also have made
a difference,

B.T. (Leichhardt, NSW) would llke to see us
publish a simple chart for variable capacitors
showing the relationship between the capacitance
and the number of plates,

A, A lengthy article on the subject was
published in the October, 1943, issue and more
recent reference, from time to lime, has been
made in the *“Answer Tom' feature, However,
the point of the matter {3 that there is no
simple  relationship  between the number of
plates and the capacitance, the rating being
clfected also by the size of the plates and their
spacing, With particular brands this idea could
apply since the plate size and the spacing is
constant, However, other capacitors might have
the same rating with more or fewer plates
owing to a difference In size and spacing, There-
fore. one chart would not apply to all the
different brands.

R.T.J. (Carlton, Vic.) has been having trouble
with his set in that it develops an oscillation
on odd occasions when tuning between stations,

A, You did not mention, R.T.J., whether the
set has just recently developed this fauwt, If
this is the case, we suggest you test the cir-
cuitry for a faulty capacitor, particularly AVC
or screen by-passes, when the set is oscillating.
It would appear that while tuned to a station
the developed AVC voltage prevents the oscil-
lation, as may random noises between the
stations, giving the effect that the fault occurs
occasionally. A badly earthed valve or coil
shield could also be recsponsible for the condi-
tion,

F.5. (Glen Irls, Melbourne) wants (o know
whether one plate of an 80 rectifier could be
used to rectify 6 volts AC.

A.—Yon do not say what you have in mind,
F.5., but we suspect that you want the DC
output for battery charging or perhaps to operate
a filament circuit of a car recelver, The idea
you suggest would be completely impractical for
any of these purposes. Firstly a rectifier like the
80 Is only rated te pass a current of 60 odd
milliamps per plate; sccondly, its internal re-
sistance is such that there is a very large drop
across it when passing even this order of cur-
rent. As a result. with an input of 6 wvoalls
AC, the DC output would be of little practical
use in terms cither of voltage or current.

We can't be more precise than this F.8. be
cause you haven't told us what you are trying
to do. However, we trust that you can follow
the genecral idea behind our reply, If you do
want something like 6 volts DC output at more
than a few milliamps, it will be necessary to use
a metal rectifier and a transformer delivering
considerably more than 6 volts AC input, Have
a look at our battery charger as an example.
of the Power Supply Far Personal Portable Re-
ceivera

circuits,

other readers.

To those

structional projects.

HOBEIES, Box 2728C, GPQO, Svdney,

of merchandise must be
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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 nole or stamps to the value of TWO SHILLINGS.

~ Whatever the subject matter, we must work on the principle that a letter
is too invalved if the reply takes more than 10 minutes of our time.

For the same fee, we will give advice by mail on radio matters, provided
the information can be drawn from general knowledge. UNDER NO CIRCUM.
STANCES, however, can we undertake to answer problems involving special ¢
research, modification to commercial equipment or the preparation of special

Queries not accompanied by the necessary fee will be answered FREE in
the columns of the magazine and presented in such a way as to be of interest to

requiring only circuit reprints, &c., we will supply for TWO
¢ SHILLINGS diagrams and parts lists from sur files covering up to three con-
Scale blueprints showing the position of all heles and cut-
outs in standard chassis can be supplied for 5/-. Thise are available for nearly all
2 our designs but please note they do NOT show wiring details,

Address your letters to The Technical Editor, RADIO, TELEVISION and

1 Nate that we do not deal in radic components. Prica quotations and details
obtained direct from our advartisers,

C.L.T, (Penang, Malaya) forwards & renewed
subseription and ralses several queries relating to
amplifiers and tape recorders.

A.—Many thanks C.I.T. for your renewed sub-

scription, which being attended to by the
subscription department, Most of our tests of
speakers, records, etc., are carried out, these

days, on one or other of the ultra-lincar ampli-
fiers in a home Acoustic conditions In an aver-
age laboratory are far from ideal and only
initial tests are carried out in this situation.

Standard practice in U-L output transformer
design is to provide screem taps at from 17 to
20 per cent of the impedance ratio. Actual
values may vary Io this range with different
manufacturers, due mainly to the methods of
winding, e,

A number of books dealing with various as-
pects of magnetic recording have been available
from technical booksellers, Not being able to
indicate whether any particular titles are in stock,
we suggest that you contact one of a number
of firms handling technical literature.

An article explaining “Hi-G" in very simple
terms, was featured in the May, 1954, issue.
Cosmocord Ltd,, the makers of Acos pickups,
subsequently approached us for permission to
reprint this article, The result was an attrac-
tive little booklet, which should be available from
Messrs, Amplion (A/asia) Pry. Ltd, of 88 Par
ramatta Rd,, Camperdown, Sydney, the Aus-
tralian agents for Acos products,

E.V.H. (Blacktown, NSW) writes to say that
he has connected & microphone to & five-valve
mantel set, but it refuses to work.

A. As you have not supplicd any informa-
tion as to the type of microphone you have
used, nor as to how you have connected It,
we can only assume that either the output
from the microphone is too low to be of any
use or that you have connected it incorrectly.
The only microphone that is likely to have
any useful output for such use is a carbon
type, which should be used with a battery
and a step-up transformer. The transformer
secondary should be connected across the pickup
terminals of the set or, if these are not pro-
vided, across the volume control. which most
likely forms the diode load or part of it. Pro-
vision should be made for breaking the connec-
tion between the diode the audlo grid
circultry, Only if the audlo system of the set
has high galn would useful output be obtained
from a crystal microphone,

M.H. *(Brishane, ), writes to tell us about
an interesting experience concerning the elec-
trical system of a car which he considers may
be of Interest to other readers.

A. Many thanks for your letter, M.H., and
we will pass your letter on to the Serviceman
for ppssible use at a later date. In the mecan-
time we can only comment that such a situation
could have been extremely dangerous, being asso-
clated as 1t was with the petrol tank. Doubt-
less many unexplained fires in cars could be

traced to similar defects If all the facts were
known,
M.F, (Gympie, ) submits a design for a

simple cross-over network,

A, Many thanks for your letter, M.F. Your
circuit may be of Interest to our readers and
we are filing {t with a view to possible in-
clusion In & future lssue in the Reader Built It
section of the magazine.

No Naome (Wynnum Nth,, Brisbane) would
like to know the date of publication of the
All-Wave Battery Two and submits a circuit
of a two-stage lransistor set for possible com-
ment.,

A. The All-Wave Battery Two was featured
in the March, 1954, lssue. The Teach Your-
self Radio serles should be of belp to you but
the issues are no longer avallable from this
office, Your transistor circuit is guite conven-
tional in design we can offer no sugges-
tion for Improvement unless you wish to add
an extra stage, If you are interested. we refer
you to the Transistor Set No. 3 featured in
the July, 1955, issue of R, TV & H.

1.G. (Murrumbeena, Vic.) asks if we think that
the one valve “Reader Built It receiver described

in October, 1956, would be suitable for him,
Ho is 12 years of age.
A, Yes 1.G., building a little set of this

type iz an excellent way of becoming famillar
with the general principles and geining some
experience in wirlng and circult ‘reading. Make
sure that you kmow how the solder joints should
be made and study the layouts of similar small
recelvers before you start work, Glven n
senaitive pair of headphones you should be’ able
to recelve many stations from your location at
good strength,

Radie, Television & Hobbies, January, 1957



THE RT &H CROSSWORD No. 32

ACROSS |
1. Variation of
f requency, =) ot
phase or
magnitude.  [i\ 2. \%
9. A plant with
leaves in 14 S [T
three parts.
11. Component
of a TV pic iy ©
ture.
12. Symbol for = 20 2l
Titanium.
13. To drag be-[22 |23 24 2
hind.
$ 14. Part of the 2@ 27
foot,
16. Symbol for
neon,
17. Special flag [7g 9 (30 1 .
2 o or emblem.
19. Dumb,
silent. 32 535
20. Freedom
from awk- 4 5 36 37
wardness.
22. Type of hard 32 89
‘wood.
23. é;;]gii:l)eenng DOWN “and not”. ing two.
. . Small 24. Gas used in
(apbrcv.) 1. _Promment pincers glow-dis-
26. g{;fﬂf;t ;?iogleggh(zgdm 10. Boy’s name. charge
27. Weighed words). 14. Border of a lamps.
iece of 27. Stringed
down, 2. Type of piece usical i
28. Smooth. oscillator. cloth, n: et tm-
31. Of circular 3. Device for I5. To tell an 29 Scﬂ,lmcn'
movement. control of untruth, <. -hange.
32. Wheeled signal level.  18. Tube for 30. Lake in
" vehicle. 4. Port on the obtaining America.
34, Three ele- Adriatic. negative re- 33. To say
ment valve, S. That is sistance (pl.) further.
37. Mid-day. (abbrev.) 21. Another 35. Above and
38. Town in 6. Frequently, word for touching.
N.S.w. often. Auto- 36. Electrical
39. Tasmania 7. Conjunction heterodyne. Association
(abbrev.) meaning 23. Prefix mcan- (abbrev.)
Solution and further crosswcord next month.

D.W.L, (Maply, NSW) acks us to compare
the _power consumption of radio and tclevision
receivers.

A. Your figure of 100 watts for (he power
consumption of a broadcast rceeiver is on the
high side. Large sets with high power audio
stages would use more, of course, but most 5

valve domcstic receivers require about 50 watts.
The consumption of a typical television receiver
would be of the order of three times that of
the broadcast rcceiver, or at least 150 watts.

A.W.M. (Hectorville, SA) writes to tell us
of the success he has had in building the
Twin-tune crystal set. However, it appcars that
after the initial good performance, the sat
was moved to another room and connected to
a new acrial and carth. From then anward
it would only work with earth disconnected,
cither in the new location or the old. A.W.M.
would like an explanation of this behaviour,
also the mcaning of the abbreviation D.C.V:W.,
as used on fixed capacitors, a

The fact of a change in performance
with thc moving of the sct, scems to indicate
that a fault may have devcloped in the process
of moving. We suggest that a possible cause
of the trouble may be open or shorted turns
in the windings of the coil. Tn numercus casns.
however. the successful aperation of a set with
or without an earth depends on  the Jocality,
and it is quite legitimate to opcrate a set with-
out an carth, If the performunce is improved
thereby.

The abbreviation D.C.V.W_ stands for D.C.
volls working, and signifies the voltage at which
a capacitor could normally be used. Usually
capacitors are capable of withstanding the ap-
plication of peak voltages well in excess of their
working voltages, However, If operated under

these conditions for any length of time, their
tife will be prejudiced,
U.S. (Kensington. NSW) s bothcred by inter- .

systems  of
some  cars

from the clec(rical
like to knaw why

ference problems
cars, U.S. would

Radio, Television & Habhias

, January,

have

interference

maore than
some have none at all, using
Also  whether any  attempt
design  an interference-free
USE  SUPPIOSNOrs,

A, We agree with vou in
scemingly identical clectrical
ing deyprees of interference.
of warjables involved, it is
direct answer. Generally, the variations in in-
terference arise from variations in wiring lay-
out and bonding of the body eomponents. This
effect is morc noticeable in older model cars
than in the newer chassis-less types.

We have never known of a car to be com-
pletely  [ree of interference, and take it that
vou mav have meant the ease with which inter-
ference may be  eliminated from certain  cars
with the sumplest of suppressors. The use of
suppressors, at the present time, scems to be
the mast cconomical method of Interference
suppression, since it does not appcar to inter-
fere with “the correct functioning of the elce-
trical  svstem.  Incidentatly,  for  further useful
information on  this subject, we ‘would refer
vou to an article on hc installation of the
“Kar-scl’, in the December 56  issue.

R.L. (Nanggiloc, Vice) has been comparing
the Playmaster 9 with the Audio section of the
1955 Radiogram and is confused by some of the
differences in circuit valves,

A. The major causc of vour confusion

others, whercas
the samc system.
has becn made to
svstem, rather than
that cars with
systems - have vary-
Due to a number
impossible to give a

is the

assumption that these two audio systems are
the same. The 1955 Radiogram was developed
from the Playmaster No. 10 (August, 1955)

and we would refer you to this article for a
detailed explanation of the values used. Briefly,
the bias resistor for the 6AU6 is not the same
as that reuuired for the EF86. while the gain
and feedback requirements of the two circuits
are quite different,

D.W, (Earlwood,
a flashing light to
sccond and  svggesls a

NSW)  wishes to  construct
opcralc at 500 flashes  per
resistor-capacttor  coni-

1357.

- answer any other

bination oeperating [rom a 12

A. We are afraid the |2
stumbling block DD.W., and
such a scheme would be practicable.  Unfortu-
nately you do not say (or whal purpose the light
is inlended or Bow bright it nceds lo. be, Also,
why the voltage must be limited to 12, L you
could provide this dala wc might be able to
help you turther. 10 12 volts is a limit  figure,
you may have to resort to some form ol motor
switch.

volt power source.
volt supply is (e
we doubt whether

P.A., (Mackay, Q. iy troubled by nis tocal
station appearing at more than onc point on
the dial, also by intermittent lavlts in a coupic
of receivers.

A, The appcarance of the station in a
spot is mot unusual in such circumstances P.A,
and is gencrally duc to overload of the carly
stages, particularly the converter, It is not a truc

sceond

second spot as is gencrally understood by (he
term and its position does npot necessarily beiar
any rclation to the 1F, 1If it is troublesome il

is generally most casity cured by cilther reducing
the size of the acrial or fitting a wuve trap
tuned to the offending station.  The latter schem:
is particolarty effective,  The  cuause ol inles-
ntittent  performance in vour set covld not pos-
sibly be gingnosed  without  an examinadion ot
the chassis. However ,since it Is such a detivite
fault it should not be hard to find if (e
set is opcrated out of the cabinet and ~yanuous

parts of the wiring and components subject 1o
gentle tapping. Much the same applics to be
other set you describe, atthough  foding e

trouble may not be so cgasy.

K.B. (Mitcham, SA) writes lo cxpress Iis ap-
preciation of R.T. and H. and to cngugire about
a circuit fur 4 simple S valve D/W  recciver.

He also makes some coquirics about the Rein-
artz  Portable and the Swiich Tuged Oscillator.

A, Many thanks [lor your kind remarks re-
garding the magazine and we arc glad 1o
lcarn that you have had so much success with
the projccts you have tried. For a five vahe
dual wave receiver we sugpest the DOW Battery

Yive (Fcbruary, 19356) and we can supply copics
of this circuit if the copy is not in vour filex, It
should oc possible 1o substitute the 103 for the
384, the only major cnange being in the grid
valtage required. This is only 4.3 lor the 103,
48 against 7 for me 384, Rcducing the bias
resistor 1000 ohms should be sufficient. AWe hine
not (ried cither the alternative coil you suugest

or the 1T4 lor the Switch Tuned Oscillator.
However we [ecel that it is likely Lhat ecither
or both of these changes nay lead to  erratic
performance. At the same time, if the com-
ponents can be borrowed for trial thcre is no
objcction  to  experimenting  along thesc  lines

W.J.H, (Preston. Vic.,) has built the Simple
AC TInverter described in Radio and Hobbics

some Yycar ago, but complains that the {re-
quency of the power is 60 cps instcad ol 50
c¢ps, which he requires. Apparently the unit is

usecd to drive an amplifier and a popular braod
of reccord player.

‘A, It is much nore likely that the frequency
is 100 c¢ps rather than the 60 cps you suggest
W.I.H., since the {requency is governed by the
wpe of vibrator cartridge used and that spoeui-
ficd wourld operalc at 100 cps. We imagine tpat
the yecord plaver is running {ast, but not 38
Iast as the frequency increase  woandd  sugoest,
thereby giving the impresslon of a 60 eps :np-
ply. The only resource is to obtain a ,special
cartridge designed for 50 cps aperation and thit
shnuld be avialable for special order from the
same manufacturers who supplied the original
anit, You would probably find, however, thay the
original  100-cycle transformer would not be
suitable for 50-cycle operation, In short a com-
pletely new design would be required. When
discussing ?veners of this general tvpe. we
have normally made the polnt that they are not
suitable for use with synchronous motors. A
further artlcle on the subject, whlch has been
prepared since your letter was written, may
questions you have.
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Sindio  type. cell,
omnidirectional

Technical pamphlets
will be mailed on

request.

CHANDLERS Pty. Lid.

Albert and Charlotte Sts., BRISBANE.
and leading wholsalers.

HOME-STUDY RADIO
- Course for
AMATEURS!?

Stott’s Postal Course in RADIO
FOR AMATEURS is specially de-
signed for YOU. This Popular
Course provides a comprehensive,

practical Training, under the
guidance and  assistance of
Specialists. This S.A. Student
wrote:

“Your Course has been of great
advantage to me. I can now con-
struct Wireless Sets myself.”
Write today for full particulars.

Stotis Correspondence College

100 Russell St., Melbourne; 149 Castle-
reagh St., Sydney; 290 Adelaide St
Brisbane; 21 Grenfell St. Adelaide:
254 Murray St., Perth.

Fmmmumn CUT HERE &

POST. == mmin

I To STOTT'S: Please send me, free 1
1 and without obligation, full par- ¥
I ticulars of your Course in Radio I
: for Amateurs. :
:My Name :
! Address -
! RH157 AR s

ALWAYS RELY ON RD.S.
R

Stockists of Television
parts, Picture Tubes and
Turrets

We can supply all Radie and Elec-
trical Components and are agents
for the famous Hotpoint Radio
Sets. Distributors of Test Equip-
ment valve amd Circuit Te-ter, Multimeters,
etc. A Complete Mail Order Service for
the Countryman. Call, write or phone to:—

The Independent Wholesaler,
RADIO DESPATCH SERVICE

Radio and Electrical Distributors,
GROUND FLOOR, WEMBLEY HOUSE,
84l GEORGE STREET, SYDMEY.

Phona MAI876, Open Saturday Mornings.

Printed and published by Sunpravure Ltd., at the
regés{%md office; 21-29 Morley Avenue, Rosebery,
N.8.

Page One Hundred and Twelve

Answers to Correspondents

P.A.H, (Terang, Vic.) sends in an Idea for a
probe type absorption meter, built for use with a
signal generator,

A, Thanks for vour letter and the idea P.AH.
We have put it aside for possible use in tbe
“Reader Built It"" page.

LM.A. (Melbourne, Vie.) writes to express his
appreciation of the variety of articles covered in
our magazine and to suggest some articles which
he world like to sece.

A, Many thanks for your ceomments and sup-
pestions J.M.A  and we will keep your ideas
about lacquers and painting in mind. We will
also consider your sugpestion reparding the
electronic flash article. though we cannot quite
agree that the previous articles have left - too
much to the imagination, The fact that a
large number have been successfully built by
amateur photographers with only a smattering
of radio knowledge suggests that the problem is
not quite as difficult as it may appear at first.
Il you are really keen to build one we suggest
voul go right ahead on the design already published.

Peter Randles (Surrey Hills, Vic.) is interested
in the circuit of Handie Talkie for Amateurs.

A. Would you please send us your full
address, and we will post the circult to you,
G, K. W, (Perth, WA) has a soldering lron

transformer rated at S volts, 30 amps and wanlts
to know if it is possible to convert this to 5
volls 30 amps DC

A There is no easy way you can obtain the
power you want G.W.K. and. in fact, such a
conversion would require a perfect rectifier having
no losses.  Such a rectifier does not exist and
you would have to assume some voltage as
wasted across the rectifier. At such low voltage
it would probably amount to half of the existing
voltage, or e¢ven more. so that it would hardly
pe a proposition, It should also be realised that
the 30 amp rating of the transformer is probably
an intermittent one and this current could
not be drawn continuously without overheating.
Since we do not know the purpose you have in
mind for this power supply we cannot help you
Turther

G.H, (Fizroy, Vie) says he has built the
Baby Mantel Receiver and is having trouble
with hum when he advances the reaction control.

A, Your trouble sounds very much like
modulation hum  G.H.. probably ‘due to the
major portion of vour signal being brought in
via the mains. We suggest a short direct earth
(not to the mains ecarthing system) . and some
fillering in the power supply, The latter could
be in the form of a .01 mfd 600v capacitor from
each rectifier plate to chassis, This may reduce
the available signal strength but it must be
realised that any signals picked up from the
mains are likely to give this and similar troubles.
We assume that the volume control needs to be
retarded only because of the hum level, Other-
wise the fact that it had to be retarded would

merely indicate very strong signals.
G.B. (Clayfield, Q.} writes to thank us for
previpus information on the New Fireside Five,

Having completed this receiver, he would like our
help us ta the cause of ‘‘a sudden burst of
static ang oscillations” after the initial warm
i'p, after which the set apparently becomes normal.
He also points out that with the volume control

Hand or stand
mounting,
Omuidirec-

tional, black
plastic  housing
and hand -
grip.  Ideal for
tape recorders
and  similar
applications,

Newton Mclaren Lid.

17 Lelgh St., ADELAIDE.
and leading wholsalers.

I
Eurned off, the set plays at a normal listening
level.

A. Many thanks for your kind -remarks,
G.B. In reference to the fault of the volume,
we would advise you to check the wiring around
the volume control, making sure that the ‘“‘earthy
end' is in effect carthed as per the diagram
through the earth pickup terminal or through the
shield on the grid lead, This could be the cause
of the instability of the receiver, However, the
fact that the instability occurs only at a cer-
tain period of warming up could imply that a
certain intermittent fault is prominent in a valve
at a particular temperature, You may. perhaps
be able to ascertain this by substituting for the
valves one by one, if you can borrow duplicates.

WANTED TO BUY,
SELL OR
EXCHANGE

Cost of Classified advertisements In this section
is 3/. per line, upproximately five words to a
line. Closing date For February issuec of Radio,
Television and Hobhi is Tuesday, I ¥ B8

OR SALE: Palec 5G1 RF signal generator

and T.V, alignment oscillator see last month's
:’ss;:u_ ‘\7’:" J. Watson, 2 Redcourt Ave., Arma-
iale, e,

FOR SALE: Three “Presto 1c" disc-cutterheads
with cxtended frequency range (25 cfs-
17 Ke/8) speclally wound to 15 ohms matching

Imfcda:'go to rII:atC{‘t" al'IT modern amplifier out-
puts, each, « J. Watsan, 2 Redcouart
Ave.,, Armadale, Vie. :

OR SALE: Two "Presto 1c¢" 500 ohm disc-
i cutterheads, high fidelity, with extended
requency range to 16 Ke/s and extremely low-
distortion, £329 each, all cutterheads are genuine

American. W. J. Watson, 2 Redcourt Ave,,
Armadale, Vie, e e
I.FOR SALE: Model Steam Engines. Large

range, see 5/- list. Bolton, 72 King Streect,
Sydney,

Back Nos. of R.
A, J. Cox,

and H., 2/6

FOR SALE:
13 Glover

posted anywhere,
NSW,

§t., Belmont,

ELL: Aegls HI-Fi tuner guaranteed new

condition. New price, £31, will take £15
for quick sele, V. Hannah, 156 Villiers St.,
Grafton, NSW,

‘. ANTED TO SELL: Radio parts. chassis,

speakers, 2 volt valves and batts, or ex-
change for records or mags. N. Rose, Martin
Rd., Salisbory, SA.

XCHANGE: 5v Port. AC-DC Kries, Radio
for Camera Altix V, Hoca "B" Tele Lens,

Praktica St. Ca Lens or Robot Jun, G.
Scottsdale, Tasmania, e i,
ANTED TO SELLt TV Chassis complete,

97, may be

uses  VCR
Phone WM483 (Melb,). saen ForLies:

\ JANTED: Record, HMV DB3497 “In Vain

My Beloved” (Rol d'Ys), Richard Crooks.
Pay to 30/- depending on condition. R, Stinson,
5 High St.. Concord,

ANTED: Mine or mineral detector suitable
for gold and silver, quote and details to
McPhee, Box 2. Bell, Qld.

XCHANGE: PF201 for
Watkins, 4 Power St, Balwyn, Melbourne.

SEI.LI Printlng, Speclal Offer:—100 Business
or Visit Cards, 30/-; 100 Letterheads, 30/-;

PF185 transformer.

200, £2, Sent anywhere by mail. Do it now.
W. Hiley, 841 George St, Sydney.
LL Back Issues R, and H., 2/- per copy,

posted, large stock to be cleared. Quote
for quantity. T, Welr, 56 O’Connor St., Haber-
feld. UA2569.

ELL: 3-speed Dual 1002/F Changer and
Micro.  Condition as new, &£13. Has HF
Head. J. Dunne, Morgo St., Urunga, NC, NSW.

Radio, Television & Hobbies, January, 1957
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when you build it yourself

University offers these instruments in kit form at only a fraction
of the assembled prices. :

MODEL MKI MULTIMETER KIT

The carefully designed and engineered MKI1 Multimeter
Kit comes to you complete in every detail. All Resistors,
Shunts. Meters, ete. are carefully pre-calibrated to an
accuracy of 1 per cent and further calibration is unneces-
sary. It has a wide range of AC and DC voltages up to
1000 volts and current can be measured in these ranges:
1, 10, 50 and 250 milliamperes. Self-contained for re-
sistance readings which are up to 100,000 ohms. The
popular 4” square type meter with a clear Multi-Scale is
used. All wiring instructions and constructional details
are given with the Kit and photographs and circuit dia-
grams make it simple.

MODEL OKI1 OSCILLATOR KIT

Easy to build at home with ordinary tools, Model OK1
Oscillator Kit covers all fundamental frequencies in the
average receiver, [t will give yvears of sterling service and
the Dial, Condenser and Coil set-up is factory pre-calibrated
so that no further calibration is necessary when you build
this instrument. Standard Batteries are used and each
OK1 Kit is complete with an Instruction Book which gives
casy-to-follow pictures and wiring diagrams of all parts
and in addition gives (ull operating instructions for using
the Oseillator to the best advantage when you have built it.

Write for illustrated pamphlet describing these instruments

RADIO/S ALEC'rEomc'
.

TEST EQUIIJLENT
; 1

-~

Range of University Equipment includes:

@ Signal generators @ Super testers @ Super tracers o Multimeters @ Current transformers
@ Sequential exploders @ Blasting circuit testers @ Reverse current relays @ Earth resistance testers
@ Electronic timers o Meters of all types

Made by UNIVERSITY GRAHAM INSTRUMENTS PTY. LTD.
3 North Yerk St., Sydmey BUZLI69 (2 lines)
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ASK YOURSELF THESE
3 QUESTIONS:

1. Am | in a dead-end job?
2.

Can | use my spare time to get
ahead?

3! Am |

money ?

capable of earning more

If the answer is yes, there is room for
you in radio-television. Does your job
really offer security—worthwhile pros-
pects? If not, now is the time to do
something about it. Send the coupon
below for the free hooklet "Careers in
Radio and Television" which shows you
just how A.R.T.C. training can help you
to a bright future with good prospects.

TRAIN AT HOME OR AT
THE COLLEGE!

With A.R.T.C. you can obfain the train-
ing you need. At the benches and lecture
halls of Australian Radio and Television
College or in your own home, by corres-
pondence . . . you can be taught every
important aspect of radio-television.
details of every application of the
fundamental principles.

AUSTRALIAN RADIO
& TELEVISION
COLLEGE

PTY. LTD.

E. S. & A. BANK BUILDING

Cnr. Broadway and City Roads, Sydney.
(opp. Grace Bros.) Phone BA4891-2

RADIO, TELEVISION & HOBBIES

JANUARY,

THIS
FREE BOOK

COULD BE THE
TURNING
POINT IN

YOUR

GET INTO ONE OF THESE
PROFITABLE CAREERS

IN RADIO/TELEVISION

There is a profitable career for you in
the many phases of radio television, in-
cluding manufacturing, radio servicing,
television servicing, research, sales
broadcasting and television executive,
armed forces. A.RT.C. can help you
gain one of these much sought-after
positions but remember it is only the
trained man who succeeds, and A.R.T.C.
can give you the complete training
which is necessary.

Make Spare-Time Money

If you wish you can make your spare
time earn money for you by training at
home and many students make extra
money after only the first few weeks.
However if it is not convenient for you
to train at home then you may use the

LIFE!

A.R.T.C. CAN TRAIN YOU
AS IT HAS THOUSANDS
OF OTHERS!
Thousands of ambitious men have

benefits offered by
and are

realised the
ART.C.
making money in radio. You can
join the ranks of the skilled men

training now

. and it costs only pence a

dayl

modern A.R.T.C. workshops. The course is
intensely practical and individual. Safe-
guard your future , . . mail the coupon
today!

MAIL COUPON NOW

You are invited to mail the coupon
below which can be your first step to-
wards securing a job or business of your
own with good prospects, security and
big money. A.R.T.C. will mail to you, by
return, at no obligation to you, the big
free booklet, "Careers in Radio and
Television.” This booklet will show you
definite steps you can take for a better
job . . . how you can succeed in life.
Post the coupon, phone or call NOW.

AT S e e e e e S N R N R N R N R S e

AUSTRALIAN RADIO & TELE-
VISION COLLEGE PTY. LTD.
206 Broadway, Sydney, N.SW.

Dear Sir,

Please send me, without

NAME

oblig tion,
vour free booklet “Careers in Radio and

ADDRESS
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