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A graphical example of the difference between the Impedance v. Frequency characteristic
of Rola Model 12-0 and the conventional 12-inch loud speaker.

* In addition to its radically new magnetic circuit the new Rola Model 12-0 possesses another important design feature which con-
tributes to its remarkable performance. This is its extremely flat Impedance v. Frequency characteristic.

Due to the design of its voice coil, and the scientific application of damping to its diaphragm suspension, the impedance of the
* Model 112-0 voice coil varies only in the ratio of 1 to 2.25 between 100 c.p.s. and 10 K.C. Most 12-inch loud speakers have a 1-4

wariation.
This means that with Model 12-0 a very even power transfer is obtained throughout the loud speaker's frequency range.

* Further, due to the exh'emely small impedlnce rise at the high frequencies, treble response is kept at optimum and distortion
due to i d tch is reduced to a minimum.

* The special voice coil design of Model 12-0 also results in a much smaller impedance rise at the fundamental diaphragm
resonance frequency of the loud speaker, so that true low note reproduction is obtained and there is no undesirable

accentuation of bass tones.

Skilled i ing facture have resulted in the high acoustic efficiency and even response charas-
T teristics which make !he Rola Model 12-0 the finest ioud speaker in its price class which has ever been produced.

ROLA CO_ ( AUST.) PTY. LTD. e eoutevard, RICHMOND, VICTORIA, and 118 Clarence Strest,, SYDNEY, N.S.W.




You Can Rely On
CROWN Components

Turning out components of perfect precision is a very specialised craft,
requiring many years of experience, using the most up-to-date meth-
ods and machinery. There is a risk-of buying inferior products unless
you discriminate in your choice. Make your choice CROWN, and you
are buying components that have proven their superiority over 20

years!

NEW COILS CROWN
PERMATURE

P12 STANDARD 5-
PLATE PADDER =y
CONDENSER Ash

455 K.C. NEW IF.
TRANSFORMERS

PC63 Aerial PC64 R.F. PC65 Oscillator. These are
our latest production and are wound on trolitul-
formers and moisture proofed for tropical con-
ditions with high impedance primary in the
Aerial and R.F. coils. Secondary wound with

7/41 litz for High Q. PRICE 8/6

Is 455 KS using Poystrene base. For use in con-
junction with H gang condenser.

PRICE 2/6

New P141-42-43 series. ILF. transformers are of
revolutionary design using silver mica condenser,
moulded in the trolitul base, making them abso-
lutely moisture proof.

PT41 1st stage

eri:  masiee ) PRICE 15/-

Demand Crown . .and Get the Best!

IF your local Dealer

cannot supply, write
direct tous . . .

RADIO PRODUGCTS PTY. LTD.

51-53 MURRAY ST.
PYRMORT, SYDNEY. TELEPHONE: MW 2628
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EDITORIJIAL

Y recent remarks about television have not been ap-
ciated by all, which is, in itself, not remarkable. But
television is one thing which I feel competent to deal

with, so I intend to persevere with my policy of “soft-pedal”
for this imminent colossus.

Television will come, there being no doubt left about this
after Cabinet's recent statements, but its coming will not
necessarily be similar to the coming of broadcasting as it
was twenty-five years ago. To explain: I recently heard
someone remark that when television first comes we will
all have to make our own television receivers in the same
way as we had to build our own crystal sets when broad-
casting began. That is all rot.

When television comes it will be big business, and mighty
little in it for the amateur. In fact, it may be bigger than
big business; it may be government business.

Not wanting to get into political arguments at the mo-
ment, I am not saying whether I think socialism is good or
bad, ktut I feel sure that the next election may have far-
reaching effects on the future of television. If the present
government is returned to power with a further mandate
for government control, it is quite on the cards that the
manufacture of television receivers will be an exclusive
privilege of a government department or government-
controlled factory.

No matter who controls it, television will never be as big
or as lasting as radio broadcasting. Television is an inter-
esting novelty, but will come, and go.

The latest American definition of television: “Television
is radio with eye-strain.” My own idea is that television
gives you a pain in the neck. — A. G. HULL



YOUR CALL SIGN

FOR BETTER COMPONENTS

IS RCS

l MAGNASONIC
» COIL KIT

This newest coil offers radio technicians both minia-
ture and midget coils which fulfil all standards of
performance, consisting of the followine coils:—

E352 Iron Core Aerial 6/6
E353 ~Iron COreIREL " .. il se bmins 6/6
K394 Jron CoreiOses e . . it i 6/6
E355 Iron Core Osc. 6SA7 Valve ... ... ... 6/6

RF. DUAL WAVE

i

COIL KIT Midget Magnasonic Coil (actual size)

These coils are moisture proof and climate proof, as are all R.C.S. compon-
ents. The Kit consists of three broadcast coils, aerial RF and oscillator,

Standard 3 = ¢ 5
Brﬁgdzgst three s/w coils, aerial RF and oscillator, three IF’s, type No. 174, low gain,
Coil, 6/6 also BC Padder type P21 and s/w Padder type .004.

3 RF. STAGE DUAL WAVE UNIT
ePe ]

The R.C.S. Dual Wave Unit is completely assembled, wired to switch, and
tested. This unit is thoroughly reliable and is used extensively in the best
receivers. The types are—

DW29 Standard 4/5 Dual Wave Units et L eve L el 0
DW38 Standard 5/6 with RF Stage ... ... ... e e wee ... £6/10/-

IF you are unable to obtain from your local dealer, write, and we will
arrange for your retailer to receive supplies, or advise you where
supplies can be obtained.

Standard 455-
KC Trans-

former, 13/-
PTY.

LG, RADIO =

174 CANTERBURY ROAD, CANTERBURY, N.S.W.
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TEST EQUIPMENT

An Electronic Stroboscope

Lots of interesting gadgets can be built from

radio components.

Here is a stroboscope which

contacts or measure the revolutions of a motor
will allow yeu to “stop” the motion of vibrator
without taking any power from it.

"OW often have you wished
that you knew the exact
speed of some motor or

other moving machine; or
wanted to see exactly what is

causing some vibration or irre-
gularity when it is in operation?

TvVvvvvvevw

Designed and Built by
Alan G. Duncan
Callignee North
via Traraigon, Vic.

PO OP OOV OOODOOOOOOOON

With the aid of this simple in-
strument it is not only possible
to count revs-per-second of
moving parts, you can also make
them appear to slow down to
any desired speed so that their
exact movements can be readily
discerned.

For example, suppose that
you have an ordinary 100 cycle
radio vibrator in operation. By
viewing it in a semi-darkened
room, under the light from the
stroboscope, and suitably adjust-
ing the frejuency of the latter,
the vibrating reed can be made
to appear to open and close its
contacts so slowly that you may
clearly observe which contacts
open first, ete.

These remarks will give you
some small idea of the wonder-
ful utility and versatility of this
instrument, which is certain to
be useful around any experi-
menter’s workshop, and which
will amply repay the short time
and modest expense spent in its
construction.

The exact layout of the vari-
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ous components shall be left to
the discretion of the individual
constructor, who will most likely
make use of oddment parts from
the faithful old junk-box.

Almost any valve type should
do, if conne-ted as a triode, but
it must be realised that the cir-
cuit values shown are purely
arbitrary, and may require some
alteration for other valve types.

The transformer may have
any suitable ratio around the
3:1 mark, and may easily be
home-wound, if so desired. It
should have as high a natural
frequency as possible, and must
be sufficiently well insulated to
withstand the isduced second-
ary voltage.

The light used is an ordinary

Page Five



AN ELECTRONIC STROBOSCOPE (Cont.)

240 volt neon lamp fitted with
a reflector from a discarded
cycle lamp, although the use of
a photo-flash tube offers possi-
bilities to those who care to ex-
periment a bit.

The circuit, as can be readily
seen, is fundamentally a Hartley
oscillator, but what is not so
evident at first glance is the fact
that it is arranged to block or
“squeg” at a frequency deter-
mined by the values of the grid
resistance and grid condenser.
It is this squegging which actu-
ates the neon lamp, and not, as
may be surmised, the actual os-
cillator frequency.

By varying the resistance of
the grid leak, the rate of squeg-
ging may be altered, and as the
light flashes every time the os-
cillator blocks, its frequency is
dependant on the setting of the
grid leak potentiometer.

Calibration of the frequency
scale is best achieved by com-
parison with known machine
speeds. For purposes of accur-
acy a wire-wound potentiometer
is desirable.

By having more than one
value of grid condenser, several
scales may bhe provided for fre-
quency, giving quite a wide
range.

When checking the speed of
rotating machines, etc., the cor-
rect frequency is the highest
which will show a single station-
ary image of the object.

A synchronising voltage of
one or two volts may be fed in
via the sync. terminals. By suit-
ably adjusting the potentiomet-
ers the stroboscope frequency
may be locked in step with the
synchronising frequency. This
is especially useful when it is
desired to examine a machine
moving at an irregular speed.

This voltage is easily obtained
by rotating a coil in a magnetic
field, by the machine under ob-
servation.

Probably the cimplest way to
calibrate the stroboscope is by
comparison with a known fre-
quency, and then by using mul-
tiples and sub-multiples of this
{requency.

For example, let us suppose
that an ordinary pulley shaft or
machine spindle is rotating at a
known speed—say 250 r.p.m.

Paint a single white dot on
the end of the shaft near the
edge, as in Fig. 1.

Now examine it with the
stroboscope, adjusting the lat-
ter to the highest frequency
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.
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which will show a single station-

ary dot. The speed of the two
are now identical — i.e., 2500
c.p.m.

Mark this spot on the scale,
and now carefully increase the
frequency of the stroboscope un-
til two dots appear, as in Fig. 2.
Mark the scale 5000 c.p.m.
(twice the fundamental fre-
quency).

Increase the speed of the
stroboscope again until three
stationary dots appear (Fig. 3)
and mark the scale 7500 c.p.m.
(three times the fundamental).

In this manner the scale may
be calibrated with multiples of

(Continued on Page 37)
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It is announced by J. H. Mag-
rath & Co. that tney now have
for immediate delivery the im-
ported lightweight moving iron
high - fidelity “Connoisseur”
pick-up head in a special model
to suit the Garrard record chan-
ger. Retail price is 85/6. Further
details can be had direct from
J. H. Magrath & Co., of 208 Lit-
tle Lonsdale Street, Melbourne.
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REPORT FROM OVERSEAS

Television In Europe

Television transmitting and
monitoring equipment has re-
cently been supplied to the Dan-
ish Postal Authorities by Phil-
ips, Holland.

The equipment in use in Den-
mark is generally available and
is rapidly gaining in popularity
on the Continent. It has been
developed by Philips to provide
facilities for the training of
technicians and programme per-
sonnel. This television demon-
station equipment comprises a
studio camera, film projection
camera, television signal gener-
ator, monitoring arrangements,
low power transmitter, etc., to-
gether with an advisory service.

This equipment, which Philips
have called “Teledem 1,” can be
supplied to comply with any
specified standards and, without
the transmitter, may be used to
operate television reproducers
by cable.

A similar but more elaborate
television demonstrator with
additional cameras and greatly
extended studio facilities, etc,,
to which the user may change
after having gathered sufficient
experience, has also been pro-
duced by Philips.

This Philips equipment pro-
vides the means for broadcast-
ers and others to “try out” tele-
vision at little expense.

For the first time in Europe a
surgical operation has been tele-
vised. At the hospital at Leiden,
Holland, recently, a television
camera in the operating theatre
followed a complete surgical op-
eration which was viewed by an
audience of 200 medical prac-
titioners and students in the
lecture hall in another wing of
the hospital.

Philips, Holland, who supplied

the equipment and undertook
the technical arrangements for
this demonstration, used two

viewing screens each 4ft. 10in.
x 3ft. 3in., and produced for the
benefit of the audience a won-

derful picture which showed be-
yond all doubt the enormous
possibilities of television as an
aid to medical training.
Newspaper and university rep-

(Continued on Page 36)

TELEVISING AN OPERATION

Australasian Radio World, June, 194)
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t’s Great News!

the ‘‘back room boys’ step out

The term “BACK ROOM BOYS” has been coined
tc describe scientific and technical personnel, who
are usually “behind the scenes” in the development
and production of technical equipment, and are,

generally speaking, unknown to the trade and
public.

For your information our Company has for
years heen, shall we say, “behind the

“VEGA” Coils and L.F. Transformers have been
designed by specialists to give (and maintain) the
hizhest practical working “Q” for standard re-
quirements, and, therefore, optimum resulis. Also
where required, a “Q” of 200, or more, may be ob-
tained for special purposes.

All “VEGA” components are completely

4 B “tropic proof” and impervious to climatic
scenes” supplying the Radio Receiver Manu- H changes
facturers with their Coil and I.F. require- :

ments to their entire satisfaction.

Now we have decided that the Dealer, Serviceman,
“Ham” and Home Constructor will benefit from
our experience in the production of better and
more highly efficient radio components, by the
release of “VEGA" products on the open market.

SPECIAL
ANNOUNCEMENT

The Coils are Litz wire wound, and proper

use of ferro-magnetic dust cores and pots,
specially designed for the purpose, pius Polystrene
insulation where necessary, makes each “VEGA”
product, as the name suggests, a very bright star of
the first magnitude. Try “VEGA” components your-
self, and be convinced by results that you will use
“VEGA” Radio Products ultimately--so why not now.

RANGE
INCLUDES

'~ EGA LF. Transformers (Stan-
We take pleasure in an-

nouncing that the release
of “VEGA” products is the
outcome of negotiations,

Super Quality

dard and Miniature)
Coils—Broadcast (Standard

and Miniature)
Coils—Short Wave (Stan-

dard and Miniature)

and the speciatisea know- | F. TRANSEORMERS & COILS " oo aleifiniciine

ledge of iron core tech-
nique—as applied to radioc components,
by Mr. Lay Cranch, A.M.I.R.E., for- ‘ —

merly Design Engineer of Kingsley

Radio, who is now {zssociated with us.

—%

Tuning Units, ete.
Obtainable From All Distributors
If your regular supplier cannot fulfil
your requirements, drop us a line, men-
tioning his name and address.

K2l

PRODUCTS

Manufactured by

TELECOMPONENTS PTY. LTD.

225 TRAFALGAR ST., PETERSHAM, SYDNEY
Phone LM 3118

Sole Representatives

CRANCH PRODUCTS & TRADING CO.

17 BOND ST. SYDNEY
Phones BU 3879, BW 7746




SET BUILDING

The VEGA Dual-Wave Five

The usual way of making a dual-wave receiver
is to employ a dual-wave bracket, but it is also
possible for the set builder to buy separate
broadcast and short-wave coils and wire them up
to the necessary switch, as shown in this article
onr the construction of a modern receiver.

HE receiver which is the
subject of this article was
designed and built by the
technical staff of the factory
which makes the “Vega” range
of coil units which were men-
tioned in our columns for the
first time in last month’s issue.
Although primarily designed
for use with the new “Vega” coils
the circuit is a thoroughly well
engineered one which is equally
suitable for use with all types of

modern coils. It contains several
features of great interest to the
technical enthusiast, including a
novel tone control arrangement
which cperates as a combination
of the usual plate by-passing, as
well as selective inverse feed-
back.

As will be seen from the photo-
graphs of the original chassis,
there is a new component used
in this set, at least, one which is
new to our readers. We don’t
think we have ever shown
photographs of a chassis using
the new-style speaker plugs
which have recently come on
the market. Up till now it has
been usual to fit an ordinary four
or five-pin valve socket for the
speaker plug to fit into. Now
there are these miniature sock-
ets and plugs to do the same job,
but they are much smaller and
neater. It will be noticec. that
they aie used for the main
speaker, also for an extension

speaker fitting, and for the
pick-up input terminals.

THE CIRCUIT

As will be seen irom an ex-
amination cf the circuit schem-
atic, tht first valve is a converter
using the X61M type valve which
is becoming increasingly popu-
lar on account of its low noise
level and low wattage heater.
Most of the Australian-made
Radiotrons have been based on
American types and the most
popular converters over the past
few years have bheen types 6A8G
and 6J8G, both American types.
Not far behind and meeting with
considerable popularity with
some technical men have been
the special Philips type of con-

verters such as the EK2, EK32
and the ECH35. To cut a long
story short, along comes the
X61M, based on a war-time con-
verter of the English Osram
range.

The rest of the valves used in
the Vega are normal types. Bias
for the converter and i.f. valves
is taken from the negative high
tension, applied via the a.v.c.
circuit. This arrangement al-
lows the cathodes of bcth valves
to be earthed directly. Some-
times this gives greater stability,
as even the best of paper con-
densers have some reactance to
r.f., which causes enough coup-

(Continued on next page)
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THE VEGA DUAL-WAVE FIVE (Cont.)

ling to create instability when
really high gain is attempted.
The bias is derived from the full
high tension current flow
through a 50 chm resistor in the
negative high tension lead. If
the total current drain of the
set is normal this voltage (by
Ohm’s Law; 60 milliamps
through 50 chms) will be about
3 volts. It is a handy checking
point for servicing, too, as any
variations in plate currents, such
as caused by broken down coup-
ling condensers, or faulty valves,
wll be revealed by abnormal or
subnormal voltage drop across
this resistor. If the resistor
burns out it will indicate that
there is a short circuit of the
high tension to earth.

There is a point to watch when
the centre-tap of the power
transformer is not earthed, as
in this case. The negative side
of the first filter condenser
must be returned to the centre-
tap, not to earth. Otherwise hum

With the filter condensers fitted
properly the bias resistor can
actually help in reducing hum,
acting in much the same way
as a choke. ,

OSCILLATOR TRACKING

As will also be noted from
the circuit, the latest type of
oscillator tracking is employed.
Instead of the adjustable padder
of the old days, the padding
condensers are both fixed cap-
acity items, one of 425
micro-microfarads for the broad-
cast band and .005 mfd. for the
short-waves. With fixed pad-
ders of this type it is essential
to use the right type of align-
ment procedure. For this a sig-
nal generator or modulated os-
cillator is of she greatest assist-
ance but it is surprising just how
good results can be with the
alignment déne on station sig-
nals.

The essence of the scheme is

trouble may be encountered. to adjust the iron core in the
6U7G
xem | S
AER r
o % R
'.'7E‘os
= >
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B 15000
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VEGA 5

SHOWING SWITCHING
f‘v» DUAL WAVE OPERATION
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cscillator ccil at the low freq-
uency (2FC, 3AR) end of the
band, to bring the stations in at
approximately the right dial set-
tings, then swing down to the
~other end and adjust the oscil-
lator gang  trimmer to bring
things right at that end. If a
modulated oscillator is available
is can be used to go through this
procedure at, say, 540 kc. with
the gang fully meshed, then at
1600 ke. with the gang full open.
This will ensure that the proper
coverage will be obtained. Finer
alignment is then carried out
later at 600 kc. and 1,400 ke.
which are points fairly well into
the band. It won’t matter much,
then, if the tracking goes out
slightly at the extremities.

CONSTRUCTION

The general idea of the layout
can be obtained from the photo-
graphs. The aerial and oscil-
Jator coils are mounted on top
of the base, with the switch
directly below. The short-wave
coils are then mounted as close
to the switch contacts as pos-
sible, but with their axis at right
angles, to avoid inter-action of
the fields. Trimmers are mounted
on the end of the base, close in
to the coils. The fixed padders
are mounted directly to the
coils. .

Leads to and from the volume
control are shielded to avoid
hum.

THE FILTER

In the original set an electro-
dynamic speaker with a field
coil of 1000 ohms was used. Due
allowance was made to have a
power transformer with a volt-
age rating of about 325 volts,
so that, with 60 -volts drop in
the field, there was still adequate

Rear view of the “Vega 5” dual-wave receiver.

h.t. for the plate of the output
valve. Only about 4 watts of
power was thus dissapated in the
field, only enough for a fairly
small speaker. If a bigger
speaker is to be used, it would
be advisable to use a field of
1,500 or 2,000 ohms, with a power
transformer rated 385 volts.

Those who desire to use a per-
magnetic speaker may do so by

fitting a choke in place of the
field coil shown in the circuit,
with a power transformer sec-
ondary rated at 285 volts at 80
ma.
FURTHER DATA

Further information about
this set can be obtained direct
from Mr. Lay Cranch of Cranch
Products and Trading Co., 17
Bond Street, Sydney.

TELEVISION (Continued from Page 7)

resentatives who witnessed the
screening acclaimed the quality
and value of this television de-
monstration which made Europ-
ean history and again evidenced
the place held by Philips in the
forefront of the technical field.

First in America, now in Eur-
ope, a surgical operation has

Australasian Radio Warld, June, 1949

been televised. In one of Hol-
land’s oldest university towns,
Leiden, Philips have televised an
operation to an audience of 200
medical practitioners and stu-
dents, who were able to follow
clesely every detail of the ope-
ration. :

i
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THE EF42

In the design of a high-
gain amplifier for a C.R.
oscillograph it is usually
necessary to consider the
output stages first, as the
major frequency limita-
tions usually occur at this
point.

A C.R. tube presents a largely capacitative load to the
preceding stage, which must therefore have a low anode load
resistance, while the voltage swing required for full deflection
of the beam entails a high maximum current.

When an ECR35 tube operating at 1.2 kV is used, a total
signal of 180 V (peak to peak) must be provided on the most
sensitive plates (allowing. say, 25% over-deflection), and if
this is derived from two EF42’s in push-pull, each must give
90V,

With a 250V H.T. line, the EF42 will give this signal swing
across a 5K @ anode load resistance provided that a little
non-linearity can be tolerated at the lower limit of current.
This is quite permissible, as over-deflection has been allowed
for. The bias resistor necessary for this condition is 180 Q.

+ 250V

[ TO DEFLECTOR

IN THE OUTPUT STAGE OF A
WIDE-BAND OSCILLOGRAPH AMPLIFIER

PLATE OF ECR35

FIG:2

3 —‘~~
B .
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-1 -C = 000 pF
[2-C=2000pF
[3-C =3000 AF
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FREQUENCY

This amplifier-C.R. tube combination has a frequency re-
sponse falling by rather more than 3db at 1 Mc/s., but this
may be improved by compensation. One of the most con-
venient methods of doing this is to arrange that negative
feedback shall appear in the amplifier at low frequencies,
while at high frequencies the full amplification shall be used.
This can be carried out in a variety of ways, but the most
convenient and economical in components is that in which
the existing cathode resistor is partially by-passed by a small
capacitor. The circuit of the amplifier then becomes that
shown in Fig. 1. while Fig. 2 indicates the frequency re-
sponses that can be obtained when three different values of
cathode by-pass capacitors (C) are used. It must be
remarked, however, that at high frequencics the full sweep
available at low frequencies will not be obtained from the
valve owing to the current swing limitation.

The transient response of the amplifier—usually a more
important feature where oscillographs are concerned—is such
that a square wave with a rise-time of 0.2 us is reproduced
with an “overshoot™ of 0%, 10% or 20% when the cathode
capacitor is 1,000 pF, 2,000 pF or 3,000pF respectively.

On this basis, a capacitor of 1,500 pF would probably be
satisfactory in most cases, but if the preceding amplifier
stages were found to limit the response severely, up to
2,000pF could be used, as such rapidly rising transients
would never reach the output stages. The amplifier gives
a voltage gain of 15 times when used under these conditions.
Reprints of this report for Schools and Technical Colleges
can be obtained free of charge from the address below.

Mullard Australia Pty. Ltd.

35-43 CLARENCE STREET, SYDNEY
592 BOURKE STREET, MELBOURNE

M8-49
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MARCH OF PROGRESS

Latest English Developments

Those who have wondered

if the iron-core

technique of if. practice could be applied to
power transformers will be interested to hear that
just such a scheme is being worked out in

MONG the many examples
of English scientific re-
search shown at the re-
cent Physical Society exhibition
in London, is a soft magnetic
core material, to be known as
Caslam. This now reaching an
advanced stage of development,
has a finely laminated structure,
and will be satisfactory for use
at frequencies from 50 c/s, up to
at least 10 Kec/s. It has a ring
permeability of the order of 1,000
and is composed of flake iron
particles pressed into a com-
pact of the desired shape in such
a way as to produce innumer-
able thin magnetic layers
aligned in the plane of the flux.
By virtue of its dense compacted
structure, many of the assembly
and fixing problems associated
with the older stacking method,
will be eliminated. Three grades
of Caslam are at present under
development. Grade I is a low
density material with a maxi-
mum permeability of 860; Grade
II, is a denser material with a
higher maximum permeability
of 1,000, and Grade III has
magnetic properties similar to
Grade I, but also has machin-
ing qualities and high strength.
Other examples of metallur-
gical research being shown at
the exhibition are the materi-
als known as Caslite and Cas-
lox.
CASLITE

An iron powder made under
carefully controlled conditions
giving high chemical purity and

England at present.

consistency of physical charac-
teristics. One of the chief ap-
plications of “Caslite” is for the
manufacture of dust cores to op-
erate at radio frequencies. A
relatively high effective perme-
ability is obtained in cores made
from this high-purity iron, while
the small particle size of the
iron controls the eddy-current
losses.
CASLOX

A complex metallic oxide pow-
der with the following magnetic
properties:—

B rem—1,500 gauss.
—870 oersteds.

As a result of its high coerc-
ivity and almost straight de-
magnetisation curve, Caslox is
magnetically stable under open
circuit and generally unfavour-
able conditions. Caslox can be
pressed into complex shapes by
tabletting processes, the density
of resulting components being
3.2 gm/c.c.

F.P. CAPACITATORS

The FP (fabricated plate) elec-
trolytic capacitator has an alu-
minium - sprayed cotton - gauze
anode. A large surface area is
thus obtained giving a capacity
ratio of about 12 1 over an
equivalent area of plain foil
anode. An important feature of
manufacture is the impregnation
and ‘“ageing” of the condenser
units in hot electrolyte.

CONDUCTIVE CERAMIC

Resistors made from this mat-
erial are suitable for high wat-

Hc (B=0)
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tage applications due to the high
temperature at which they can
operate. The temperature co-
efficient of the material can be
modified by varying the manu-
facturing technique. A feature
of this material is that it can
be manufactured in a form
which has an appreciable temp-
erature coefficient of resistance.

HIGH TEMPERATURE CAMERA

This design of high tempera-
ture X-ray camera enables
specimens to be examined at
temperatures up to 1,500 deg. C.
A high degree of vacuum or any
desired atmosphere can surround
the specimen. The film ring is
entirely separate from the vac-
uum chamber and can be re-
moved without any interruption
of electrical, vacuum or water
connections.

Of similar basic design to the
high temperature camera is one
for the examination of plastics.
This has been specially modified
to record low angle diffraction
lines from plastic materials at
temperatures up to 450 deg. C.

ELECTRON MICROSCOPE

A two-stage electromagnetic
instrument is the electron micro-
scope, giving a range of direct
visual magnification from 600
to 20,000 diameters, with a reso-
lution better than 100 A.U.

The H.T. system is an R.F.-op-
erated voltage doubler circuit,
delivering 50 KV., plus/minus 1
volt, to a biassed electron gun;
the gun current, whilst giving

(Continued on next page)
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LATEST ENGLISH DEVELOPMENTS (Cont.)

adequate screen brightness for
daylight viewing, has been re-
duced to a value which requires
only a small H.T. supply unit.

A predictable motion with
negligible backlash is given to
the specimen by a novel form of
mechanical stage incorporating
an indexing mechanism which
enables the position of any part
of the specimen to be fixed with-
in 0.00005 in. 3

The main vacuum valve, which
offers no restriction to gas flow
when open, allows the diffusion
pump to be isolated when neces-
sary and also serves to keep the
microscope under vacuum when
not in use.

The photographic unit enables
five 2in. x 2in. or ten 2in. x lin.
photographs to be taken at one
loading, plates being changed by
means of an airlock similar to
that on the specimen chamber.

ELECTRON PRECISION
REVOLUTION COUNTER

The method employed to de-
termine engine speed is an in-
tegral count of the number of
revolutions ccurring in a stand-
ard time interval. This time in-
terval is derived from a 1,000 ¢/s
valve-maintained tuning fork,
which controls a chain of freq-
uency dividers to produce a one-
second time interval. ,

The instrument is supplied
with a 3-phase input signal
whase frequency is proportional
to engine speed, and the freq-
uency is converted so that a full
scale accuracy of at least 0.1%
is achieved. A gate circuit per-
mits the total number of pulses
occurring in one second to be
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registered on a counter which
consists of four identical elec-
tronic decades.

TEST OSCILLATOR

A wide-range velocity-modu-
lated oscillator giving a freq-
uency ratio of 1.5:1 with a cali-
brated output using a piston at-
tenuator. 100 Mc/s checking
points from a 20 Mc/s model
crystal and an optical scale give
good reading accuracy.

IMPEDANCE METER

The instrument is designed to
give direct reading of impedance
in ohms, phase angle in dezrees
and sine of the phase angle.
These results are cbtained by
balancing the equipment for
impedance only. It incorporates
a 40 c/s. oscillator capable of
supplying 30 vclts into 700 ohms
or to a series of termination re-
sistances for use when trans-
formers are to be measured.

STABLE BALANCED
OSCILLATOR

This oscillator utilises a but-
terfly type capacitator with a
plate shape designed to give a
linear frequency change with a
2 to 1 ratio. :

MICROWAVE COMPONENTS

S.H.F. Connectors: A range of
connectors in two series: Major
and Minor, having low reflection
loss up to 7,000 Mc/s and 15,000
Mc/s respectively for use with
low-loss cables in the impedence
range 70-80 ohms.

Piston Attenuator: An “E” type
waveguide evanescent mode ver-
sion attenuator suitable for use
down to wavelengths of 2 cms.
Attenuation calibrated directly
in decibels over the linear range
13-200 dB.

Coaxial Matching Stub: A
graduated drive stub for the

THEORY
Owing to production diffi-
culties, the second part of
the new course in radio fun-
damentals has been held
over to next month’s issue.

matching of concentric lines and
cables. 5

Various Probes: Adjustable co-
axial and lcop type probes for
coupling to waveguides and con-
centric lines. 5

Coaxial Wavemeters: Coaxial
centrimetric and decimetric types
covering wavelength measure-
ments from 2 to 44 ohms. having
vernier drive and incorporating a
pick-up probe and crystal de-
tector.

Crystal Detector: Series and
shunt type crystal detectors suit-
able for direct and loop type

coupling to waveguides and con-
centric lines.

Attenuators: Single and multi-
way coaxial attenuators for in-
sertion in R.F. and power supply
lines.

Coaxial Bolometer: A power
measuring device for the range
100 microwatts to 100 milliwatts
down to 3 cm. wavelengths. The
bolometer includes a built-in
matching stub and, in common
with the other concentric com-
ponents, is used with the major
series of connectors.

Circular Waveguide Compon-
ents: Examples of crystal and
carrier frequency receivers, a
sector attenuator waveguide
bolometer and an adjustable
launch for use at 5,000 mega-
cycles.

All  the above developments
were exhibited by the English
firm of Plessey Ltd., of Ilford.

Australasian Radio World, June, 1349



FOR FIDELITY FANS

MORE ABOUT

HE direct-coupled ampli-

fier with twin power sup-

plies, which was described

in our April issue, has certainly

created a lot of interest. In fact,

one of the reasons for the late-

ness of the May issue was the

rush of queries about this am-
plifier.

One or two readers have run

By
A. G. HULL

into trouble with the amplifier,
but most reports are wildly en-
thusiastic. With a good crystal
pick-up and a well-baffled
speaker, it can give a resound-
ing whack to the lows. Highs
need to be lopped to suit your
taste. The reproduction of tran-
sients gives the amplifier a

LATEST DIRECT-GOUPLERS

25 3

<

\V

(ox 1-6$N7GT)

":-_' L- 200/400v. ~>
- +

A\

Suggested low-gain version for wuse with crystal pick-ups

having fairly high signal output.

This amplifier is capable of

the highest fidelity and widest range.

chance to show the advantage
of avoiding coupling condensers.

The actual circuit shown in
the April issue was only one of

many alternative arrangements,
and actually had two minor
drawbacks. (1), There is too

eSJ7

«— 250v—Y
r +

807

- +

A §ingle-ended version is also possible with the latest trend of
twin power supply designs. Here is a basic design which is also
suitable for use with almost any types of valves.
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much gain for use with most
crystal pick-ups; (2) The values
of the grid resistors for the 807’s
and should be changed to quar-
ter megs, instead of one megs.
This change makes no difference
in performance.

Lowering the gain a little can
best be done by connecting the
63J7’s as triodes. The three-
quarter meg resistor is then
omitted, but otherwise values
can be left as shown in the ori-
ginal circuit. Those who want
the utmost brilliance will need
to lower the value of the plate
feed re istors to 100,000 ohms for
fairly strong high note response,
or two 50.000 ohms if you want
to cover the entire music (and
scratch) frequencies.

A single 6SN7GT can be
used to replace the two 6SJT7’s,
without any circuit or resistor
changes.

Of the troubles reported and

found in amplifiers inspected,

(Continued on next page)

Page Fifteen



MORE ABOUT LATEST DIRECT COUPLERS (Cont.)

so far, the main difficulty has
been with routine errors which
would have been avoided by
radiomen with a little more ex-
perience. For example, the 300
ohms resistor for the main bias
needs to have a fairly high cur-
rent rating. It carries the full
plate and screen current of both
807’s, a total of about 120 to
150 milliamps. A little two-watt
resistor simply won’t stand
such current. For cool running
a 20-watt resistor should be
be used, although a 10-watt one
should do quite well.

If a 10 or 20 watt resistor is
used and gets hot, it is a sure
sign of trouble, and there are
plenty of tricky little traps for
those who don’t watch out. The
power supply arrangement is
quite unconventional, and pit-
falls abound. The whole of the
400-volt power supply (No. 2)
has to be insulated from earth.
Its negative side is NOT earthed,
nor are the negative sides of its
filter condensers. Layout seems
to have provided problems, and
in a couple of examples we have
inspected, the most elementary
rules of layout seem to have
been completely ignored. Easiest
of all is to have the power sup-
ply units on a separate base.
Then on the actual amplifier
chassis you can have the ideal
lay-out, input at one end, with
volume control handy, then the
two 6SJ7’s next, with the short-
est possible plate to grid leads,
the output valves, then the out-
put aransformer. In other words,
the layout should take the same
style as the drawing of the cir-
cuit with the balanced arrange-
ment of plate and grid leads.
Keep the output plate leads
short. Don’t set the four valves
in a line, as it will mean that
grid leads from one of the out-
put valves will run down along-
side the plate of the other, and
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so on. Faulty layout can give
plenty of trouble.

To answer some of the queries
which have popped up in nearly
every letter.

For radio work there is no ob-
jection to using the number one
power supply for the tuner of
the receiver as well as the first
audio stage. It is, in fact, quite
feasible to modify an ordinary
4/5 valve chassis by altering the
detector to make it into a
straight diode or infinite impe-
dance detector, replacing the
output valve with a 6SN7GT,
then building up an additional
unit consisting of the No. 2
power supply, the two output
valves and the output trans-
former. Actual voltage supply
for the first audio stage will need
to be about 250 to 300 volts, as
the converter valve may not
stand more than 300. But if the
amplifier is built up as an am-
plifier only, then the voltage ap-
plied to the end of the plate
feed resistors can be anything
from 200 volts te 500 volts, with-
out exceeding the actual plate
voltage ratings, or the plate
wattage rating, which is really
the point to watch.

The plate loading of the out-
put valves can be varied within
considerable limits without af-
fecting results to a noticeable
degree. From 5000 to 10,000
ohms plate-to-plate load should
be about the limits, 6000 ohms
our own preference. Bulky out-
put transformers of the high fi-
delity type are recommended, of
course, but quite good results
can be obtained with the smaller
types supplied with speakers. We
advise that the speaker trans-
former should be mounted on
the amplifier chassis, close to
the output valves, with short,
direct plate leads. Parasitics
and other forms of instability
can be encountered with long
plate leads running right away
to a speaker transformer, when
it is mounted on the framework
of the speaker.

The input circuit arrange-
ments will affect the loading of
the crystal pick-up. Actual load
for the pick-up will amount to
the two grid resistors in series,
in parallel with the resistance
of the volume control. Higher
loading of a crystal pick-up

(Continued on Page 36)
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Suggested layout plan for direct-coupled amplifier, divided
at the dotted line for a two-unit assembly.
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FOR THE BEGINNER

Etficient Chassis Layout

HOSE who followed the
T article for radio beginners

—“Reading Circuit Diag-
rams”— published last month,
may recall that emphasis was
given to the fact that the ar-
rangement of circuit symbols
and lines did not necessarily in-
dicate the actual practical lay-

out of the components repre-
sented, although, naturally, the
arrangement should be followed
as near as possible. However,
there are certain rules which
must be followed in any prac-
tical layout.

These rules are concentrated
mainly on “intercoupling” or
feedback, because, if extreme
care is not observed regarding
this factor the whole perform-
ance of any set can be ruined.
“Feedback,” as the name im-
plies, means that a certain
amount of the amplified power

« is fed back to the previous stages
and amplified over again. This
same eycle continuing over and
over again results in all sorts
of squeals and other effects, de-
pendent on the form of feed-
back taking place. “Intercoup-
ling” means the coupling be-
tween one part of a circuit and
ancther. This may be “induct-
ive” or “capacitive” and can re-
sult in the feedback just de-
scribed or an excesive hum, loss
of signal strength and other un-
desirable effects. -

As the most sensitive points in
any circuit are the grid leads,
the first rule is to keep these as
short and direct as possible and
also as far away and as near to
right angle as permissible to any
other leads, particularly those

By
G. W. BUTTERFIELD
“The Broadcaster”
Perth, W.A.

in the plate circuit. If the grid
leads are long, the chances of
picking up hum from stray mag-
netic fields, are increased. If
they run in close parallel with
other leads, such as the plate,
intercoupling will occur between
them, resulting in feedback as
previously mentioned. The sec-
ond rule is to keep each stage of
the circuit and its associated
components as close together as
possible. This will result in short
leads which is always to be pre-
ferred in any connection apart
from grid leads. However, the
grid leads are the most import-
ant for reasons already ex-
plained. The plate leads come
next in order of preference
where a compromise has to be

made. However, as the grid
connection to most of the valves
is the metal cap on the top, it
is generally easy to keep these
leads well separated. As the
amplification progresses from
one stage to another the tend-
ency for back coupling will in-
crease, due to the increased
strength of any stray fields.
Therefore each successive stage
should be arranged so that it
is progressively further away
from the input because any feed-
back here will receive the full
amplification of all stages be-
tween this point and the point
where the intercoupling occurs.
As the earlier stages are usually

working at a higher point of sen-
sitivity than the latter, they are
more sensitive to the gueatly
amplified stray fields from stages
that follow.

(Continued on next page)
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Suggested Layout for a Powerful Superhet
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EFFICIENT CHASSIS LAYOUT (Cont.)

SHIELDING

Intercoupling and feedback
can be avoided by proper shield-
ing. Hence the reason for the
metal cans or shields covering
the various coils which are sur-
rounded by a powerful concen-
trated magnetic field. These
fields would result in a terrific
feedback if they were not iso-
jated by their protective metal
coverings. Shielding can also be
applied to leads for the same
purpose, although this should be
avoided as much as possible due
to the “capacitive” losses which
may take place between the
small space existing between
the copper braid used for this
purpose and the lead. However,
where long grid leads cannot be
avoided it is preferable to
shield these in this manner us-
ing a loos-fitting copper braid
sheath to increase the space as

much as possible. This will re-
duce the capacitive effect. All
shields should be well earthed
to be effective.

CHASSIS LAYOUT

I have chosen the layout of
fig 1 as a good example. This
represents a 6-valve super-het-
erodyne, but once you under-
stand the principle, you will be
able to modify the arrangement
to suit any smaller set.

We will start with the first
component which comes into
action and this is the aerial coil
marked AER. The aerial lead
should be brought through the
chassis as close to this coil as
possible. This coil, with the
valve VI and the section of the
ganged condenser Gl, represents
the first tuned radio-frequency
stage and it will be seen that
the arrangement is such that
direct short leads can be taken

from the grid coil (aerial coil
secondary winding) to the tun-
ing condenser G1 and also to
the grid of the associated valve
VI, simply by connecting a short
lead from the coil direct to the
grid cap of the valve. Any as-
sociated components, such as
small fixed condensers, cathode
resistors, etc., can be made dir-
ectly, or as near as possible, to
the socket of V1 beneath the
chassis. The plate lead will be
located here and it will be seen
that the socket is ideally placed
to carry this lead direct to the
primary (plate coil) which is
coupled to the grid coil inside
the can belonging to the second
R.F. stage. Thus the first stage
is compact with short leads and
already inductively coupled via
the plate coil to the grid coil of
V2. The grid coil to this valve is
also in a convenient position for

Build Your Own Player

STROMBERG -

AUTOMATIC RECORD CHANGER

By making your own cabinet un't strictly to your own design—or by purchasing
one you'll find it's less costly and more satisfying to “bufld your own,”” using the
New Stromberg-Carlson Automatic Record Changer.

to operate, and by far the best unit.

CARLSON

It's easier to instal, ea:ier

JUST NOTE THESE FEATURES—

Usee all standard discs.
playing.

mechanism cannot jam,

Record spindle precision machined, ensuring long life for discs.
Motor, silent in operation, cushion mounted, no aud ble rumble er “wow.”
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pite turntable.
operation,

Fast change cycle—approximately four seconds.
Feather-light needls pressure.

“G'lde" change routine cannot chip or crack discs. i
Discs drop guistly to the rew electro statically flocked heavy

Plays ten 12-inch or twelve 10-inch discs at one continuous |

The s'mple foolaroof *

Only two adjustments,
New type cut-off switch—automatically stops on last record.

Spec’'al sapphire-tipped needles for this
unit are available upon application.

New heavy duty motor.

liquidates servicing.  Automatic or manual
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AVAILABLE ALL STROMBERG-CARLSON RETAILERS
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lieence from Webstsr Chicago Cor
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Ltd., 118 Bourke Rd., Alexandria, N.S.W.; Warburton

Franki (Melb.) Ltd., 380 Bourke St., Melbourne, Vic.; Stromberg-Carison (A'asia) Pty.

Ltd., W Ison House, Charlotte St., Brisbane,, Qld.; Radio Wholesalers Ltd., 26 James

Place, Adelaide, S.A.; Musgrove's Ltd., Lyric House, Murray St., Perth, W.A,; Wills &
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sale Distributors) Pty, Ltd., 281 Hunter St., Newcastle, N.S.W.
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short direct connections to the
associated tuning condenser G2
and there is also a similar short
connection to the grid-cap of
this valve in the same manner
as the first stage. However, as
the V2 in this case is the super-
heterodyne converter, one sec-
tion has to provide the tuned
oscillator. It will be seen, how-
ever, that the coil (osc.) and
tuning condenser G3 for this
section is in just as convenient
a position for short direct con-
nections to the socket of the
V2 as the R.F. section. The
frequency created in the oscil-
lator section and that of the in-
coming signal, which is mixed
in the same V2 valve, results in
a separate frequency (intermed-
iate frequency or IF.. This
frequency is the difference of
the two and is passed on via the
V2 plate lead to the primary of
the first I.F. transformer. This
coil unit again is not so far re-
moved from the V2 that the
plate lead from the latter need
be excessively long. The grid
lead from the secondary of the
ILF. transformer, as with the
other R.F. coils, is in a conveni-
ent position for a short direct
connection to the IF. amplifier
valve V3. The plate of the lat-
ter goes to the primary of IF2
and the secondary to V4, which
represents the detector stage.

LOW FREQUENCY SECTION

After the V4 comes the power
output V5 which, in itself, is
comparatively insensitive to
stray magnetic fields. However,
this stage can be responsible for
creating powerful fields of an
audio frequency order which can
be fed back to the previous L.F.
stage (or stages in some receiv-
ers or amplifiers). Such fields
are closely confined to the out-
put transformer (or transform-
ers where this form of coupling
is used in other L.F. stages, as
will be explained later). The
output transformer in this case,

as with most receiver power out-
put valves, is connected (mech-
anically) to the speaker, thus
being out of the way and usu-
ally covered by a shield. No ap-
preciable radiation takes place
from AF. leads, therefore there
is no necessity for these to be
particularly short. Neverthe-
less all such leads together with
other low frequency leads and
components should be kept well
away from the R.F. section of
the chassis.

The final valve, shown as V8,
is the rectifier and is in an ideal
position for connection to the
power transformer PT. At the
same time is also well situated
to dissipate the rather high
amount of heat generated by this
valve, being close to the outside
edge of the chassis. The same
applies to the power valve in this
regard. If either of these valves
were placed where the electro-
lytic condensers are shown, El1
E2, their combined heat would
be confined right inside the
cabinet, causing the chassis and
components to overheat after
the set has been in operation for
some time. The effect of this
heat can be responsible for melt-
ing wax out of components, such
as condensers, and can quickly
ruin the electrolytic type. How-
ever, by mounting the latter in
the position shown, they are well
away from any heating effects
and still in a very convenient
position for connection in the
H.T. power filter.

Thus we have a layout which
is compact and allows each
stage to be reasonably spaced
from the preceding stage with-
out having excessively long
leads. Also the distance from
the highly sensitive input stages
get progressively greater as the
associated magnetic fields from
each following stage become
stronger. At the same time, the
audio and low frequency power
supply are all located on the
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same side of the chassis and well
away from the R.F. and LF. sec-
tions, as they should be.

SMALLER SETS

The same layout sequence
could, of course, be used for a
5-valve superhet, in which case,
the first R.F. stage, as shown, is
usually eliminated. The aerial
being taken direct to the follow-
ing R.F. coil. This would mean
no alteration of layout but
simply a narrower chassis, if pre-
ferred, as cnly a two-gang con-
denser would ke required. The
same arrangement could also be
used for a smaller t.r.f., re-
ceiver, in which case either a
smaller chassis could be used,
or a greater space allowed be-
tween the audio and power sec-
tion and the R.F. and detector
stage. Whatever layout is used,
always keep the power supply
at the opposite side of the chas-
sis, or as far as possible from
the R.F. section. Any feedback
or hum {rom this section can

(Continued on next page)
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EFFICIENT CHASSIS LAYOUT (Cont.)

have very bad effects on the
receiver’s performance.

Some suggested layouts for
smaller sets of the battery type
are shown in fig. 2. These fol-

low the same general principles
of the larger sets but, as the
audio coupling transformers are
often used in this type of cir-
cuit, care should be taken in
their arrangement. Fig. 2 (top)
shows a typical t.r.f. layout with
two stages of audio amplification
following the detector, both be-
ing tranformer coupled. It will
be noted that although they are
in a convenient position for con-
nection, they are well spaced
from each other. The chances
of intercoupling between them
is minimised and is further re-
duced by placing them so that
their windings are at right
angles to each other. These
points shculd be observed when
dealing with any inductance of
course, but extra care is re-
quired with power chokes, L.F.
transformers, etc. Although such
LF. fields are confined closely
to the coil itself, they are very
powerful and can result in ex-
cessive hum, squeals and all
sorts of effects if any intercoup-
ling take place.

Fig. 2 (centre) shows the same
arrangement in a more compact
form, but it will be noted that
there is very little difference in
the spacing between th trans-
fermers, most of the reduced
space being due to the more
compact arrangement of the R.F.
section which is all to the good
as this means shorter leads.

Fig. 2 (bottom) is interesting
as it shows how intercoupling
can be minimised when the di-
mensions of the chassis must be
kept exceptionally small. In this
case, the R.F. coils are mounted
beneath the chassis directly un-
der their respective sections of
the two-gang condenser. This
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leaves room on the top of the
chassis for mounting the coup-
ling transformer and yet keep-
ing them well apart. However,
in such a compact arrangement,
just placing them at right angles
may not be sufficient. In such
cases, it is a gocd plan to twist
them slightly at different angles
before finally bclting them down.
This must be done after the set
is finished. You will then be able
to judge audibly when the best
angle is obtained. Often it will
be found that only a very slight
alteration ocne way or the other
can make a tremendous differ-
ence. This method must often
be adopted when dealing with
A.C. sets using coupling chokes,
or transformers to get rid of
hum which may be induced from
some stray magnetic field associ-
ated with the power supply, in
spite of the care which has been
taken.

WIRING

This article would not be com-
plete without some reference to
the wiring procedure. Only the
main points will be touched
upon, but bearing in mind the
remarks already given regard-
ing short grid leads, etc., they
should be sufficient to enable
you to avoid the common errors.

After you have the components
fastened in position, ycu should
commence connecting all the
filaments. The two leads for
this purpose should be twisted
together as this reduces any
chance of A.C. radiation from
this source—that is, when deal-
ing with A.C. ets. The leads can
be any length—and should be
tucked away around the inside
edge of the chassis well out of
the way. The next part is the
H.T. supply which again should
be connected up with the leads
tucked well away. Any length
can be used here. The main
thing is to leave the main part

of the chassis clear for the more
important wiring. If you use a
smoothing choke, instead of the
field coil of the speaker, f~r fil-
tering the H.T. supply, see that
this is kept well away from the
other receiver components and
wiring. At the same time it
must not be too close to the
power transformer and prefer-
ably with the winding at right
angles to the latter. The speaker
socket should be mounted near
the output valve end of the
chassis as this will be a conven-
ient position for the plate and
H.T. leads tc the latter. The
volume control, which is usually
in the grid circuit of the first
L.F. stage, should be shielded
with copper braid, the latter be-
ing well “earthed” to the chas-
sis. Very little, if any capacity
effect as mentioned earlier, will
be noticed in this stage. Al-
though neatness of wiring is to
be recommended, this often re-
sults in too many parallel leads.
Therefore, to be on the safe side,
it is best for those with little ex-
perience to make direct connect-
ions where possible particularly
in the R.F. or LF. sections, al-
ways Keeping in mind what I
have already told you about plate
and grid leads. Resistors and
condensers look nice and neat
when mounted in rows on ter-
minal strips but it is safer to
leave yourself enough room to
mount these as close as possible
to their point of connection no
matter what they look like. This
in most cases is the contact on
the valve sockets.

Most sets of the dual-wave
type usually have the S.W. coils
mounted on the wave-change
switching unit which is gener-
ally mounted directly under the
ganged condenser or nearby.
However, the method of layout
and wiring will be found to con-
form with the general principles
described.



PLUS" 1949 COILS

OF AUSTRALIA’S MOST C

——CATALOGUE

KEEP FOR REFERENCE

OMPREHENSIVE RANGE

“Q.Plus” coils have now been established
in Australia for many years, during which
time they have pioneered the MIDGET
coil field.

Now in 1949 the same precision methods
and production technigques have been em-
ployed to offer you a complete range of
STANDARD SIZE coils and LF.s.

STANDARD SIZE COILS AND LF.’s, Ete.

Features Included in these new products
are: — non-softening bases, double Iug
soldering terminals, polystyrene tropic
proofing, impact-drawn aluminium eans,
high *Q” FERRO-MAGNETIC tuning
cores and surrounds, litz wound seconda-
ries, full impedance primaries and a host
of “Know-how” improvements too rRume-
rous to mention.

FOR REPLACEMENTS
INITIAL EQUIPMENT

AERIAL COILS

Type No. RETAIL PRICES, each
Q. AC4S A progressively wound litz secondary, with hi-impedance primary, permea-
bility tuned, inbuilt top coupling condenser, 13%” sq. can x 2!4” high.
The whole polystyrene impregnated — an excellent GENERAL 8/9
Type Q- PURPOSE COIL AS USED BY MANY MANUFACTURERS
AC4S Aerial or R.F. Coil Q_LAC5S A ferro-magnetic cupped secondary unit using 7/41 litz wire. A coil of
outstanding performance, other features as for type AC4S above 8/9
R.F. COILS
Q+RC4S The same as for type AC4S Aerial coil above 8/9
Q_LRC5S The same as for type ACS5S Aerial coil above 8/9

OSCILLATOR COILS

Type QL :
AC58, Aerial or R.F. Coil

UNLESS OTHERWISE SPECIFIED,

N.B.—Only one type of physical construction is avgila‘nle in the “Q.Plus”
range of oscillator coils—pi wound—No advantage is obtained by the use
of progressive windings or ferro-magnetic enclosure.

Q_L07S A pi wound coil suitable for use with either of the above type aerial and RF
coils, permeability tuned, and designed specifically to give correct grid-
current operaton with the type 6J8G converter valve 8/9
Q_|-08S As above but designed for use with 6SA7 converter 8/9
Q_|_09S As above but designed for use with ECH35 or 33 converter 8/9
R.F. CHOKES
Q| RFC1 A single pi. ceramic mounted full 2.5MH choke, pigtail leads 1/9
Q_RFC2 A 4 pi low capacity unit, ceramic mounted. with pictail leads

—will take up to 100 ma.s,

As for type RFC1, is fully 4/6
tropic Droofed .. .. . unbr o eun et RS e g o

“Q.PLUS” COILS, ETC.. ARE DESIGNED FOR USF IN CONJUNCTION WITH “H”

TYPE GANGS AND DIALS—SPECIAL TYPES MAY BE SPECIALLY ORDERED FROM THE FACTORY.

“Q.PLUS”

AVAILABLE FROM YOUR FAVOURITE DEALER

R-W-STEANE & (0 P1y.Lt.

143

FACTORY ©

HICH ST. KEW.VICTORIA

EASTERI: PLAC: AUBURN,  VICTORIA




"Q PLUS” 1949 COILS

Q.. IF8 or 9 LLF. Transformers
2/3rds size

Q. Midget IF.'s
Q—iFi_ 2

Phantom Drawing

showing 2/3rds size

Midget Coil Ceon-
struc.:tion

Midget
Oscillator,

For IR5

STANDARD SIZE COILS (Continued)

REINARTZ COILS

Q__RCS8S A <tanc.axd size coil built on the same lines as the Q—AC5S 9/6
Aerial coils .. RIS b s s o B v e I

UNTUNED R.F. COIL

QL RCSS Designed mainly for replacement purposes, this coil may be used where
& tuning cunwenser i unwesired. Incuciance—isMH. wound 4/6
en ceramic former with pigtail connecticrs

SHORT-WAVE COILS

Q_ SWAI3 An exceptionally high gain series, permeakility tuned with special low-
Q. 3SWAI6 lJouss polystyrene impregnation. Ln<n.nmn, mouniing by means of 13”
Whitmore screw.
Type SWAIL3 covers 13-42 meters; SWAI€ covers 16-50 meters.,
Q. L SW013 The oscillator coil belonging to the abave aerial coils.
Q_ L SW016 The ascillator coil belonging to the above aerial coils,
Q+SWR13 The R.F. coil belonging to the series, 5 - AL colls 5/9

Q_L SWRI6 The R.F. coil belonging to the series,

LF. TRANSFORMERS, STANDARD AND MIDGET SIZE

N.B.—ALL TYPES OF “Q.PLUS” ILF. TRANSFORMERS ARE MADE FOR OPERATION
IN No. 1 AND No. 2 POSITIONS. UNLIKE OTHER BRANDS, THE COUPLING FAC-
TOR OF THE No. 2 LF. 1S DEFINITELY GREATER, PRODUCING 10¢; MORE GAIN
WHEN USED AHEAD OF THE DIODE STAGE. BROADF® ®*'ND WIDTH WITH LESS
SENSITIVITY IS OBTAINED IF TWO No. 2 1.LF’s ARE USED,

LF. TRANSFORMERS — 455 KC.

Q.LIF1 Australia’s smallest commercial 1.F.,, measuring only 24” x 34” x 13",

QL1F2 Hign ‘"¢’ Ferro-magnetic surrounds with ¢ptimum size litz windngs give
performance equal 10 many standard size J.F.s. Full 100uufd. silver-mica
condensers with special space-saving solder lugs \lountmg is 13/9
by means of a 3/16” nut ot oy R

Q_LIF3 A single pi 7/41 litz wound winding of conventional construction but

Q. IF4 with the exclusive “Q.PLUS” constructional features outlined 13/9
before. 106 uufd. silver-mica condensers

0_L PR The windinge of thece unite are enelosed with high “Q" F:erro-magnetic

Q+IF9 surrounds, giving exceptional “Q” factors and corresponding 14/9

pericrmance. 1t0 uufd siver-mica condensers. 7/41 litz wire

Q_LIF10 . A special high gam but bread bandwidth unit, each unit being com-
Q+IP11 posed of 3 pis of 7/41 litz wire. 80uufd condensers. Gpecxaﬂy 14/9
suitable for portakle type radios. v Rty

LOOFP AERIALS

Q+LAI A midget type loop aerial with Sp((;al lcau*ng coil and 7/6
recommended circuit FR g For

R-W-S5TEANE & w.Pfy.m.

143 HIGH ST. KEW.VICTORIA

FACTORY ©

EASTERN PLACE AUBURN, VICTORIA




“Q.PLUS” MIDGET SERIES

NOW AN EXCLUSIVE LINE IN AUSTRALIA. “Q.PLUS” IS PROUD OF THE AMAZING PER-
FORMANCE BEING REPORTED. SIMILARLY TO THE STANDARD SIZE RANGE, ALL COILS
AND LF.’s ARE FULLY TROPIC PROOFED. THE OLDER IMPREGNATION SYSTEM OF OB-
TAINING HIGH “Q” FACTORS HAS NOW BEEN REPLACED WITH HIGH “Q” FERRO-MAGNETIC
SURROUNDS. WITH THE EXCEPTION OF THE Q-01 UNIT, ALL COILS ARE NOW SEfZLDED.

OSCILLATOR COILS — MIDGET
Q+01 For 1IR3 type converter only, wound on a 100,000 ihm 14 watt ILLR.C Resistor which

is used in circuit. Pigtail connections. Spesial design gives good performance at
low “A” battery voltages. Supplied complete with recommended circuit. 4/9

Q028 A permeability tuned coil for type IR5 converters, measures %4 x 33”7 x 13%” 8/9

Q+03$ Similar to above but for type 6J8G converters .. .. .. .. .. .. ee .. .n .. 8/9
Q_+_04S Similar to above but for type ECH35/33 converters .. .. .. .. .. .. .. .. .. 8/9
Q+OSS Similar to above but for type 6SA7 converters .. .. Sk s b s 8/9
AERIAL COILS — MIDGET R.F. COILS — MIDPGET
ACIS ACiS—Aerial coil, RC1s—RF coil:—Litz wound with ferro-magnetic surrounu: as for
?Q:_RCIS IF 1 and 2. Hi-impedance primary permc ammv tuned, measure 8/9 Q I(’:l(ﬁ; 2%?;3;tsiZ:Vave
£ o

measure 957 x 95 x 135" Special space-saving tcrminals

CAR RADIO TYPE COILS ]

QL AC2S AC2S8—Aerial e¢oil, RC2S—RF coil, constructionas above. but with special tapped secondary. for accurate
Q| RC2S match to whip type aerial. The RF coil in conjunction with a Reinartz coil can he incorporated ~ into 9/6
an excellent 3-valve set (write for details’. .. .. A e o > ),

REINARTZ COIL — MIDGET

Q| RC6S Australia’s smallest Reinartz coil. constructed on the same lines
as the midget aerial coil, its performance :s too good to 9/6
believe. Tappings for long and short aerials, e

CAR, RADIO COIL KIT

A full coil kit embodying 2 IF transformers—midget type, special
tapped (AC2S and RC2S) aerial and RF coils, supplied mth igni-
tion hash coil and recommended circuit. Available for type6SA7
or 6BE6 converter valves — please speufv when ordering. Per-
formance with these units is more than equa.l to com- 57/6
mercial car radios .. it i s

Illustrated at left — The Six
Units, comprising the “Q-
Plus” Car-Radio Coil Kit.

DUAL WAVE BRACKETS
(Illustrated at right*
Q_L DW3—comprising midget
iron dust clad aerial B/C coil,
permeability tuned. Hi-im-
pedance primary, etc.— mid-
get permeability B/C tuned
oscillator coil. 34" diameter
SW Coils — 34" giving High
“Q” Factor—a super =
performer 44/

DW3 for 6J8 Converter
DW4 for 1R5 Converter

ALL PRICES SUBJECT TO ALTERATION WITHOUT NOTICE

143 HICH ST sz.vmonm

FACTORY: EASTERN PLACE AUBURN, VICTONA



New Available in Two Models
(1) Designed for Goodmans Axiom 12

(2) Special Corner Design for Axiom 80

These cabinets are specially designed to not only extend the Bass
r of the Loud Speaker, but also to eliminate *“Boominess”
lly associated with Baffles.
cruction is 7%;” solid core timber with selected figuring. The
ts double thickness and the front is reinforced with two orna-
ntal vertical bars. Double thickness (1) hair-felt on all sides
ack (except front), heavily constructed vent—2" Kickboard.
ily supplied French polished in mahogany and wainut, but
may be supplied in any desired shade to order.

Special Baffles and Amplifiers also quoted for

‘\,’2 Bass relief Baffle for Goodman’s Axiom 12 or Rola 120 Speak-
ers. (Plus freight and packing). 521/17/’6

V3 As above, but for Axiom 80—Price on application.

SPEAKER

PORY

/) ACTS As
AUXILIARY

; RADIATOR [}
AT LOwW &
IFREQUENCIES [4

TORIA

- AUBURN,  VICTORIA




RADIO SERVICE

THE ‘UP and DOWN’ RECEIVER

NE of the most difficult
problems facing the
radio repairman is the

set which goes up and down.

I have often heard of sets
which will play normally for a
short time, then fade to a whis-
per. Full volume level is regained
by switching the set off and
then on again, or by flicking any
switch in the house. Years ago
I investigated such a case and
found that the steel conduit of
the house wiring system was not
effectively earthed. Cleaning and
tightening the joints of the con-
duit and earthing it brought
a complete cure of the trouble.

Recently I came across an-

other case of an “up and down”
set, but an example of trouble
which was definitely in the set
itself and not in house wiring,
for the set behaved in similar
manner in two different loca-

by not asking for others.

1940 — Only November.
1943 — Only December.

1946 — February, April, June, July, August, Sept., Oct., Nov.,

b3
g ec.
ﬁj 1947 and 1948 — All issues.

g dress :

SSASLAS SRS SRR AR NI RRNNN NS SRRR SIS S RN N
BACK NUMBERS AVAILABLE.

All previous special offers having now been cancelled, back numbers
are available at 1/- each, post free, or 10/- per dozen.
following numbers are available, so please save your time and ours
If you particularly want issues which are
not in stock, we suggest that you use the Bargain Corner.

1944 — February, March, April, May, June, July.
1945 — May, June, July, August, September, October, December.

Please send ycur remittance in I4d. stamps or postal notes. Ad-
Australasian Radio World, Box 13, Mornington, Vic.

By
A. G. HULL

tions. So I brought it home and,
sure enough, it gave a most per-
fect exhibition of fading every
three or four minutes, going
back to full volume as soon as
any switch in the house was put
on or off. It seemed most mys-
terious, but just as I was about
to suspect the supernatural I
discovered the faulty component.

Operating the set on its back
and tapping each component in
turn showed that the effect
could be obtained by knocking
the coupling condenser end-
ways. This component, the con-

cdenser coupling the detector
plate to the grid of the output

Only the
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valve, had been mounted, for
convenience sake, with one pig-
tail tied to a vacant pin on the
rectifier socket and the other
pigtail on the grid pin of the
output valve socket. Whether
some effect happened when the
rectifier warmed up, or why the
light switching made the con-
denser misbehave I could nct
discover. A replacement of the
condenser with a new one made
a sure cure of the trouble. I
opened up the old condenser
and examined the connectiors

between pigtail and foil, bui
they seemed to be quite in order.
So, although a cure was made,
the mystery was not explained.

Strangely enough, a few davs
later, another example of an up
and down set was encountered.
This time the tapping of the
components failed to reveal the
trouble, and quite a few hou::
of exasperation passed by befors
the trouble was located by the
substitution method. The cause
was a defective valve, type
6G8G, used as i.f. and detector.

This particular case was ag-
gravated by the fact that the
set would do its up and down
stuff only when in its cabine?,
but. not when standing up ¢n
end on the bench. Later we
discovered that it would play up
when out of the cabinet if left
sitting on the bench in its nocr-
mal position. The valve gave an
O.K. check when in the valve
tester, as it was then in a hori-
zontal position. When the tester
was laid on its back, just to cce,
the indicator would jump when
the valve was tapped. In this

(Continued on page 38)
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INDEX TO VOLUME 13

Here is a handy guide to the main articles which
appeared in the past 12 issues. All these issues
are available at 1/- each, post free, or 10/- for the
complete set of 12 issues. Please remit by postal
note or 1}d. stamps. Address: Australasian Radio

Werld, Box 13,

AMPLIFIERS

Building Box Bafiles ... ... ... . Jul
-Direct-coupled 807 4

-Direct-coupled “Williamson”

Cathode-coupled Amplifier ... ... ... April
-Exceptional 20-watt Amplifier ... August
"The “Hamlet” Amphﬁer ................ Feb.
-Handy P.A. Amplifier . iie sine were 9B
-Improved 807 Ampllﬁer ............ March
Junior Feedback Amphﬁer ........ Nov.
Loudspeaker Baffling ... ... ... August
“Medium-fi” Amphﬁer ................ Feb.
New Angle on Direct Coupling ... March
Pre-amplifier Tone Control .. ... July
Pre-amplifier for Pick-ups ... ... .... June
Third-Dimensional Amplifier ... ... May

CONSTRUCTIONAL ARTICLES

Electronic Alarm .. S e AN,
Fidelity Tuner with ANC 5 . L Tene
High-note Diffuser ... ... ... ... ... Nov.
Home-made Hi-fi Pick-up .... .... ... Nov.
How to Make a Cabinet ... .... ... ... Dec.
Oscillator for Code Speed ... ... .... June
Photo-flash Oatfit ... ... ... ... April
Simple Galvanometer .... ... .... .... .... Feb.
Standard Power Unit .... .... ... .... ... Jan.
Well-tested Inter-com. System ... June

AMATEUR TRANSMITTING

Converting that Prop Motor ... ... April
Converter for Amateur Bands .... Auonst
Converter for 10-15 ... .... .... .... ... Jan.
Converter for 50 Mec. NE .. & GG,
Design for Comm. Receivers ... ... Dec.
Differential Condensers .... ... .... .... Jan.
Heterodyne Frequencv Meter .... ... May
How to Become a “Ham” ... ... ... Sept.
How to Learn the Code ... .... .... ... Sent.

“Long Shot” Economv Beam ... Aucust

Receiver Aerial Matching ... . Avoril
Signal Strength Meters ... .... ... .. July
GENERAL

Fxtension Speakers ... ... ... ... ... Oct.
F M.-Minus Boloney ... ... ... .... ... Sept.
Home Recording Hints ... ... ... ... Dec.
History of the 1933 Standard .... ... Aug.
How to Bind Your Issues ... ... ... June
Index to Volume 12 ... ... ... ... ... Sevot.

New Set Designs ... ... ... .o e e Jan.
Photo-flash Experiments ... ... ... Jan.
The Man Before Marconi ... ... ... Nov.
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RECEIVER CIRCUITS

The “Bedside 5” Mantel ... .... ... g 1948
Car-lectric Receiver ... ... ... ... .. . 1948
Car-lectric Mark III. ... ... .. : 1949
De-luxe Amateur Receiver . 1948
The ‘Economy 3” A.C. Set 1948
Midway. Portable .. ... ... March 1949
Personal “A.C.” Set ... .... .... .... ... Nov. 1948
Teleconda 4841 . e i vy e DL 1948
Simple Mantel Modet .- L0 April 1949
1949 “World Standard” ... ... ... ... Jan. 1949
TRP.2HAM? Recelver . .. i..onn April 1949
12-valve Communications Receiver July 1949
4-valve Battery Portable .... .... ... .... July 1948
1-valve Experimental Set ... ... ... Sept. 1948

THEORY AND FUNDAMENTALS

Factory-made Set Design .... ... ... ... May 1949
Frequency Ranee for Music ... ... Oct. 1948
How to Read Circuits .... ... .... .... April 1949
How to Use the EF50 . e senrates UMY 1949
Infinite Impedance Detector ... ... Dec. 1948
Magnets and Magnetism ... ... ... May 1949
“New-look” Belectivily i o5 Haons Jan. 1949
New-style Direct Coupling .... .... ... April 1949
Phase-splitter Designs .... ... .... ... March 1949
Reproduction of Speech ... ... .... March 1949
Starting Off - in Radio ... ... v Sept. 1948
Voltage Regulation ... ... ... ... ... May 1949

RADIO SERVICE

A.C. Power from Batteries ... ... March 1949
Car Radio Installation .... ... .... .... 1949
Measuring A.C. Current = 1949
Multi-channel Tracer .... ... . 1948

1.7, 65 i B RATE {01 8 7o) eemidi i o N AL 1949
Problems with Battery Sets ... ... Oct. 1948
Resistor Faulls . i i vaing Nov. 1948
Service Oseillator ... ... ... .. Feb. 1949
Servicing by Substitution ... ... .... June 1948
Simple Multimeter ... ... .. ... ... April 1949
The Vibrator: .. in oo, o . 0ct, 1948
Wide-range Brldge .................... April 1949

HANDY DATA
Broadcast Station Wavelengths ... Sept. 1948

Eircult Symbals ... ... o as Sept. 1948
Coil Colour Codes . e ... Sept. 1948
Key to the VT Valve 'I‘ypes ........ Feb. 1949
Resistor Colour Code .... .... ... ... .... Sept. 1948
Tuning Range of S.W. Colls ... ... .... Nov. 1948
Valve Socket Connections ... ... ... Sept. 1948
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RADIO DESIGN THEORY

Analysis Of Receiver Noise

importance in most applica-
tions, considerable effort has

been expended in improving re-
ceived techniques. The ultimate
sensitivity of a receiver is limit-
ed by “noise” arising from ther-
mal agitation in conductors, and
by the irregular nature of elec-
tronic emission in vacuum tubes.
The fluctuation in the anode
current of pentodes is far great-
er than that of triodes due to
“screen partition noise” arising
from the random division of the
cathode current between the
screen and the anode. These
noise currents cause fluctuating
voltages to be set up across grid-
cathode impedance, and after
amplification, may assume seri-
ous proportions. For all practi-
cal purposes, the overall noise
factor of a receiver is determin-
ed by the noise generated in the
input stages, because the gain of
the following stages raises the
noise to a level where subsequent
noise contributions are insigna-
ficant.

The noise generated by a tube
when used as an RF amplifier
is considerably less than that of
the same valve used as a mixer.
The noise factor of a receiver
may be reduced by using one or
more stages of RF amplification,
providing the gain of each stage
is large, which should be so if
the signal frequency is low
enough. As the signal frequency
is increased, then ultimately the
gain of the RF stages are re-
duced to a level where, despite
the lower noise content of the
valve, a better receiver noise fac-
tor is possible by immediate con-
version.

If the mixer in a receiver is

S INCE sensitivity is of major

By
Wm. DARRAGH
129 Empress Avenue
West Footscray, Vic.

replaced by a resistor of equal
resistance to the output impe-
dance of the mixer at inter-
mediate frequency, the receiver

noise output will be due to shot
effect and partition noise in the
tubes, and to thermal agitation
in the equivalent resistor. How-
ever, it is found in practice that
mixers generate more noise than
the equivalent resistor. The
noise factor of a receiver is de-
fined as follows:—If an ideal re-
ceiver assumed to be noise free,
and having an infinite input im-
pedance, is connected to a signal
generator in series with a resis-
tance RA, which is to represent
the radiation resistance of the
aerial, the output noise is caused
solely by thermal agitation volt-
ages set up in RA. If the out-
put of the signal generator is
adjusted to give a signal to noise
ratio of unity, and the level of
the signal generator is X, then
when the same procedure is ap-
plied to a practical receiver, it
will be found that X must be in-
creased to attain a signal to noise
ratio of unity, by the factor N.
This is defined as the noise fac-
tor of the receiver. It has been
proven that the radiation resis-
tance of an aerial on a practical
receiver is in effect a source of
thermal agitation noise. When
the latter is in radiative equili-
brium with its surroundings, the
noise power at the. receiver in-

Australasian Radio World, June, 1949

put is the noise in a resistor ak
ambient temperature whose re-
sistance is equal to the radiatiom
resistance; the noise factor of
such, with an ideal receiver, is
unity

One very satisfactory method
of substantially reducing the
noise factor of a receiver, par—
ticularly in VHF applications, is
to employ grounded grid REF
amplifiers, and, if the ocecasiom
warrants it, a triode mixer. Un=-
fortunately, very little advantage
would be gained by employing
these applications at other tham
V.HF.

The noise factor of a VHF re-
ceiver using triodes is roughly &
per cent. of the same receiver
utilising conventional pentode
preliminary stages.

Poor’ quality resistors are alsa
a source of noise in a receiver;
particularly so if they are run im
excess of their rated wattage.
This also applies to high qualityg
resistors, an increase in temi-
perature producing increased
thermal agitation, coupled wiflx
an increase in noise level.

So far, this article has dealt
with sources of internal noise i
receivers, the problem of induced
noise will not be discussed, due
to the latter being of a more
practical nature. A great deal
more could be propounded am
the subject of internal noise, in-
volving a great deal of mathe-
matical formulae, however, as
this article was written with the
intention of providing a simple
explanation of the subjeet,
mathematical calculus was omit-
ted. At a later date a fulk
analysis of the pros and cons of
V.HF. receiver desicn will be
dealt with.
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FOR THAT V.F.0. & RECEIVER

EDDYSTONE

Offers a complete range of

DIALS and CONDENSERS

FULL VISION DIAL No. 598 -- 35/4

&
FOR ELIMINATION OF

DRIFT AND FOR TUN-
ING DIAL STABILITY
INSTALL EDDYSTONE.

476 15 x 15pF. Split Stator o s 14/8
580 12. pF. Single Section, Double Spaced A 11/9
581 60 pF., Single Sect., Screwdrlver AdJust = % 12/10
582 60 pF. Single Sectlon o o 5 14/-
gg §5 x 25 pF. Split Stator .. o ik G 5 & 14/11 :
4 x 34 pF. Butterfly Type .. i e e 15/3 3
585 100 pF. Single Section .. .. .. .. .. 1411 SLOW MOTION VERNIER DIAL
336 150 pF. Single Section e o 55 15/3

(ALL PRICES PLUS SALES TAX) No. 594 - - - 29/9

Ask Your Distributor for the FREE 1949 Eddystone Catalogue

® WEST AUS.: CARLYLE & CO. LTD.
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FOR THE AMATEUR

Voltage Regulation

By J. N. Walker (G5JU)

SERIES CONNECTION

With one exception, all pre-
vious information has referred
to the shunt method of connect-
ing a stabiliser valve. The series
connection mentioned under
“Modulator Service” has other
applications also. It may be used
in a receiver, to ensure that the
potential of screen grids is al-
ways so much less (according to
the type of stabiliser) than the
H.T. line voltage. Similarly, in a
transmitter, the series connec-
tion is a simple means of obtain-
ing the correct potential on the
screen of 807, 815, 829 and simi-
lar valves. Being of inherently
low resistance, little power is
lost, compared to a series resist-
ance, whilst modulation is main-
tained at, of anything, a higher
level than with a series resist-
ance. A typical circuit for use
with 815, 829 and similar valves
is shown in Fig. 7. A resistance
shown connected from the cath-
ode of the stabiliser to earth is
necessary to ensure that ionisa-
tion of the stabiliser is indepen-
dent of the valve operating con-
ditions.

THE STABILVOLT

The Marconi Stabilovolt is of
more than ordinary interest be-
cause it permits simultaneous
stabilisation at different levels.
It can be used to provide posi-
tive voltages of 280, 210, 140 and

PART TWO

(Continued From Last
Issue)

70 volts or alternatively positive
voltages of 210, 140 and 70 and
a stabililsed negative voltage of
70. The maximum permissible
current through the stabilovolt
varies between 30 and 100 mA—
the higher current at the lower
voltages and vice versa.

The number of possible appli-
cations are too numerous to give
in detail—in almost any circuit
—receiver, transmitter, modula-
tor, etc.— there are points, in
the stabilisation of which will

(Continued on next page)

FIG.7 Bk i
J- 4o0v.
c2
VS
GP
W
=C| ;ER‘ :

Fig. 7.—Series connection of stabi-
lisgr for good regulation of sereem
grid voltage with twin tetrode R.F.

valve. Also applicable to single
valves (807, ete.).
Cl.—Normal bypass. R1, 100,008

ohms wl watt.

C2.—.01 mF. Mica. V1, 815, 829, 832,
etc.

VS, VR150/30 or equivalent.

: & R1 | T 280v.
< S
3R2 R3  3R4
L £ -+
"4
2/0v.
B [

‘ L
400v. N [ L r 140v-
oR mMoRE 1

- 5 p_\ 5
Sl PR e S
3 c4 s
i o
FIG. 8

Fig. 8.—Qonnections of Stabilvolt to give four regulated positive voltages.
C1 in power pack. R See appendix.
C2,3,4,5,6 .1 to 1 mF. R2,3,4 .25 or .47 megohm.
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tend to improve the perfor-
mance. AN

The basic circuit used with a Ri

Stabilovolt is given in Fig. 8. The

2i0v.

AWV

Rz R3

AAN

HT. LINE

trode to the main H.T. line en-

l40v.

-

R

<
<

AW

various resistors from each elec- ﬂ

IL—>

-sure that each gap strikes, irre-

spective of that nature of the
load. The values stated in the ¢
eaption are average ones, based
on a 400 volt line.

j_ Jov.

cy J¢5
0

Y

- To obtain a negative voltage, c3
the circuit in Fig. 9 is used. A
potentiometer across the lower

Il
|

var. BiAS

AAAAA

R4

>
>
>
>
>

~70v.

gap enables the bias to be varied,

FIG.9.

the potentiometer resistance be-
ing no higher than is necessary

Fig. 9.—Connections of a Stabilvolt, to provide a number of regulated
positive voltages PLUS one fixed and one variable negative bias voltages.

o maintain ionisaticn of the C1 in power pack. R4 10,0000 ochms or more.
~ C2,3,4,5 .1 to 1 mF. R1 See appendix.
Bap. R2, 3 25 or .47 megohm. Vs  Marconi Stabilvolt.

DERIVATION OF VALUE OF SERIES RESISTOR

HREE conditions have to be borne in mind.

They are (a) maximum and minimum

values of input (H.T. line) voltage

(Vin).; (b) maximum and minimum

walues of the current (IL) through the load;

{c) maximum variation of current (Is) permis-
sible in stabiliser valve.

Vout will, for practical purposes, be constant
and any variation of Vin will appear across R1.
The ohmic value and wattage of R1 must there-
Jore be suitable for operation with Vin at
maximum.

The current flowing through R1 is the sum of
IL maximum and Is minimum, but an allowance
may be necesary for the additinal current which
flows when Vin is at maximum. This, in effect,
will raise the permissible minimum of Is.

The variation between IL maximum and IL
minimum must not be greater than that between
the new minimum value of Is and the maximum
current the stabiliser valve can handle.

The foregoing sounds somewhat involved, and
some practical examples may make matters
clearer.

Example 1.

In cases where the input voltage and load
current variations are small — as with the oscil-
lator in a receiver — the calculation is a

Page Thirty

straightforward one, based on average values.
The formula to use is
R1 = Vin—Vout
ohms
Is+IL
Assume the average oscillator current is 6mA
and the screen current of an associated valve
is 1 mA. The stabiliser valve is a Mullard 7475,
controlling at approximately 100 volts. The 7475
is allowed to draw 4 mA_Line voltage is 200 volts.
Substituting figures in the above formula:—
R1 = 200—100 100
Lt e =22 O001  ohms
.004+-.007 011
A 10% tolerance is permissible, and the actual
resistor used may be between 8000 and 10,000
ohms. A one watt resistor will run hot, and one
having a dissipation of 2 watts or more is recom-
mended.

Example 2.

Now examine an example where the operating
conditions are more severe. The stabiliser valve
is a Brimar VRI150/30, having maximum and
minimum current ratings of 5 and 40 mA res-
pectively. Let the load current be 30 mA max.
and 10 mA minimum. The line H T. voltage is
nominally 250 volts, but is liable to vary over
limits of 250 and 270 volts.

(Continued on next page)

Australasian Radio World, June, 1949



Normal H.T. Voltage. rent through load and valve is liable to extin~

RI = Vin—Vout guish.
Consider 230 volts as normal.
IS+IL R1 = 230—150 = 2280 ohms
Is (Min)+IL (Max) ' = 35maA. —_—
(5) (30) 035
Is (Max)+IL (Min) Voltages rise to 270.
(25) (10) Volts dropped across R1 ... . . = 120 veolts

Current through R1 (2280 ohms) — 53 mA.

R1 = 250—150 = 2860 ohms
(wattage over 6 watts)

035 o Additional current through valve = 18 mA.
Is min becomes 23, max 48mA, which latter
H.T. Volts 270 exceeds the limit.
Volts dropped across R1 ... ... ... = 120 volts On the face of it, the stabiliser valve will not
Current through R1 (2860 ohms) — 42 mA. cope with the operating conditions. However,
Wattages rises to ... ... ... coo. .. oo — 5 watts intermediate values of R1 can be tried. If cal-
Additional current through valve — 7 mA. culations are made on the basis of R1 being 250G
Is min becomes 12, Is max 32, which is permis- ohms, it will be found that the current flow is
sible. 32, 40 and 48mA respectively at 230, 250 and 270
line volts. Although, at the minimum value, the
HT. Volts 230. stabiliser valve will be passing only 2mA, the
Volts dropped across R1 ... ... ... = 800 volts conditions are just met. Had this not been sa,
Current through R1 (2860 ohms) — 28 mA.
which is insufficient to provide maximum cur- (Continued on next page)

The Aegis Manufacturing Co. has developed a Line Filter which definitely
filters out interference coming through the electrical mains. Incorporating
specially designed coils and condensers, the Aegis Line

Filter eliminates such interference caused by Lifts, ;
Motors, Refrigerators, etc. Fit one to your Radio and 7 6 ,‘
notice the improvement. - - - RETAIL PRICE :
OBTAINABLE FROM SELECTED WHOLESALERS THROUGHOUT AUSTRALIA!

EGIS MANUFACGTURING GO. PTY.LTD.

208 Lit. Lonsdale Street - - MELBOURNE, C.1.
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steps would have to be taken (a) to improve the
Iine voltage regulation, possibly to the extent of
using a circuit such as Figure 1, or (b) to alter
the operating conditions. to give less variation
of load current, or (c) to employ a valve capable
of passing a higher maximum current.

Example 3.

The calculation for the value of R1 with a
Stabilvolt is carried out in the same way as with
single gap valves. The load current in this case
will be the sum of the currents drawn from
each electrode, and there will be the standing
fonisation current

Assume the following conditions:—

Valve Stabilvolt ... .... ... ... ... ... =280/40

T volbage . ian.-l i amuing . ai=4h8

Current from A3 electrode at 210v. = 10 mA.

Current from A4 electrode at 280v. — 20 mA.

Current from A2 electrode at 140v. = 5 mA.

Current from Al electrode at 70v. = negligible

“Total load current IL is 35mA. Current Is is,
say, 10 mA.

Vout is the max. stabilising voltage available—
280 volts.

R1 — Vin—Vout = 450—280 = 170 = 3777 ohms
IS+IL .010+.035 .045

Wattage — 170 x .045 — 7.56—a 10 watt resistor

is mecessary.

Popular Pentode or Tetrode Transmitter Valves.

Screen Av. Screen Av.Grid Bias
Volts Current Current (ClassC)

BEID - n 300 25 6/7 —90
- i) ST e T 250 4—10 2 —40
117 SRS e 250 9 3 —50
QQV04/20(815) 150 16 4 —45
QQV07/40(829) 200 30 12 —50
QV04/7 150 6 25 —45
813 300—400 15 10 —90
832 200—250 12/20 3 —60
Mcdulators, Per Pair
G e L 250/300 5—12 —25
SIREIET e s 300 2—20 —30
815 .. 125 5—32 —15
BEST &, ool 400 10—72 —32
BESR o oy, 400 5—56 —25

Obtaining Correct Resistor Values.

It will be found that the value of resistor re-
quired is nearly always some odd value. The
nearest possible standard value may usually be
used, erring on the low side if anything. Often,
a near approximation is possible by making up
a series-parallel combination of standard values.

Attention should always be given to the wat-
tage dissipated and resistors used, having a total
wattage adequate for the purpose.

- g Eaa o s o » S e bk ad

BRITISH GAS-FILLED STABILISER VALVES

Current

Min. Max. asvoltage
Surrent Current Reference Base Impedance
7475 Mullard ... 90—110 140
4687 Mullard ... 90—110 130
13201A Mullard ... 90—110 135
85A1 - Mullard ... 83—8T7 125
VR150/30 Brimars 5150 180
8130 Cossor s 2120 160/180

; Osram
STi11 Osram ... 100 140
G120/1B SLC-s 59 100
G180/2M* MEC. 150 180
STV280/40 Marconi ... 280: 210: 400

140: 70:

STV280/80 Marconi .... as 280/40 400
$70/20 Marconi .... 70 95
595/10* Marconi .... 95 110
S150/15* Marconi ... 150 180

Regulating Striking

Type No. Make Voltage Voltage
1 4 B4 300
10 40 20 SC8 250
15 200 — B4 80
1 8 4.5 B8G 290
5 40 10 Octal —
5 75 10 B4 —_
1 8 4 B4 —
2 30 - B4 —
5 40 10 B8B —

95 35/60 — B5 60 -

per gap
10 35/100 —— B5 40

PEr gap
o 20 — BTG —
2 10 - BTG —
2 15 — BTG —

Notes:—All values of current are given in amperes.
*Fitted with auxiliary starting electrode__to be connected to HT through a high resist-

ance (e.g., .25 megohm).

Permissible maximum current varies from gap to gap. Maximum figure applies to low-

est voltage electrode and vice-versa.

Last three types are miniatures and therefore useful where space is restricted

Type 85A1 is intended mainly for vol:age reference purposes.
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AMONG OUR READERS

Search For Elusive HI-FI

Dear Mr. Hull: I am writing this
letter to you for two reasons.
Firstly, my experience in search of
“Hi-Fr” may be of interest to
readers of the Radio World, and,
secondly, hoping for some help.
In fact, the letter might well be
headed “Where do I go from
here?”

I have been interested in quality
reproduction for about fifteen
yvears, and started my activities in
England with a detector, L.F.
stage, transformer coupled to a
pair of P x 4’s in push pull, using
D.C. mains for H.T., with the
speaker in a service hatch between
dining room and kitchen. The
first two stages were battery
valves and an accumulator looked
after the P x 4 heaters, as well.
With Brookman’s - Park station
turning out 100 kilowatts 10 miles
away, selectivity was no problem,
as I had no hope of receiving any-
thing else. The result was, how-
ever, quite good.

Twelve years ago I came to
Australia and found conditions
very different. 1 decided to build
up as good a quality set as I could
afford, and read through the local
radio papers to find something
suitable, and finally decided to
build the Quality First rdeceiver
designed by yourself and described
in the now defunct Wireless Week-
ly.

It worked splendidly from the
moment I first switched on and did
sterling service for the next ten
years. The speaker I was using
was a Rola K 12. The line up, as
you doubtless remember, was two
stages R.F. (6D6’s), a diode detec-
tor with a 6C6 driving a 2A3.

About two years ago I decided to

try and improve on the set up

without rendering myself bank-

A Letter From
Mr. A. W. HOLLAND
Surrey Hills, Vie.

rupt in the process. I perused the
various articles on Hi-Fi assid-
uously, and, for a long time, did
not know where to begin. I final-
ly decided that, as the speaker is
reputed to be the weakest link in
the chain, I would start at the
back end, as it were, and work
forward.

I therefore ordered a Goodman’s
Axiom 12-inch speaker, and, while
awaiting its arrival, decided to
build a vented baffle. I managed
to get hold of some heavy ply and
after two week-ends of hard work
installed my veteran K 12 and re-
ceived a very pleasant surprise.
The improvement in results was
«Imost  unbelievable. (I should
mmention that the K 12 had previ-
vusly been in an ordinary Console
cabinet, on a heavy ply baffle
about 3 feet by 2 feet.) I ex-
pected an improvement in bass re-
sponse, but was not prepared for
the greatly improved treble re-
sponses. The whole reproduction
was clearer, and the bass well and
truly there, without any of the
offensive boom so common and be-
loved of commercial sets. I sat
back and happily awaited the ar-
rival of my Goodman’s, which duly
arrived. Iut came the veteran
and in went the Goodman’s. I
switched on and nearly wept. The
results were terrible, or so it seem-
ed, but prospective purchasers of
Goodman’s need not panie, yet !

I must have picked the worst
evening in twelve months for poor

Australasian Radio World, June, 1949

recordings for my opening cere-
mony, and the Goodman’s, as you
well know, showed up every fault.
After a day or two I realized that
on live broadcasts I had some-
thing, but otherwise I had pre-
gressed backwards. The next and
obvious step was that horror of
horrors, a tone control,, which cer-
tainly helped on crook recordings.

As a result of changing from
dynamic to permag I had an odd
100 volts to play with, ,and decided
to direct-couple the 2A3. I was a
bit annoyed with the residual hum
and decided to put the power pack
on a separate chassis, and did this

(Continued on next page)
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Home Constructor
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[ TECHNICAL SERVICE — ADVICE

b AND GUIDANCE ON ALL YOUR

{ RADIO PROBLEMS BY QUALI-

» FIED TECHNICIANS.

DESIGN SERVICE—SPECIAL EQUIP-
MENT CAN BE DESIGNED AND
IF NECESSARY CONSTRUCTED
AND TESTED.

No other firm can offer you this

service, which is the result of 26

years' continuous t