ncipal reason for the new Rola Model

12-0’s remarkable performance is the

radically new magnetic circuit incorpo-

sign. In evolving the loud speaker, Rola engin-

eers ha bined daring thinking with practical precision

engineering. The Rola Model 12-0 has an extremely small air

gap for its voice coil to operate in. This small gap, plus the

new magnetic circuit design in which Rola’s famous Anisotropic

Magnet Alloy is used, results in a working flux density of nearly

12,000 gausses, a value previously reached only in de Luxe audi-

torium type loud speakers like the famous G12 and the new

model 12R. This is the secret of the startling performance of

Rola’s new 12-inch Model 12-0, the loud speaker for which you
have been waiting.

ROLA CO. (AUST.) PTY. LTD.

The Boulevard, Richmond, Vic., & 116 Clarence St., Sydney
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~ COMPONENTS MAKE OR MAR
“YOUR ACHIEVEMENTS

Don't take chances —get CROW N (omponenis

When your initiative and energy are concentrated to the full, on getting the best

results out of your set, you can’t afford the risk of employing doubtful components—

you must be certain of the fidelity of every part ! Don’t take the risk . . .. always
' DEMAND CROWN ! :

NEW COILS CROWN IRON CORED SHORT

PERMATURE WAVE COILS
PC63 Aerial PC64 R.F. PC65 Os- 1.C. 62 aerial.
cillator. These are moisture proof- 1.C. 63 R.F.
ed for tropigal conditions, with 1.C. 64 Oscillator.
high impedance primary in the 13 to 42 metres, for use on stand-
Aerial and R.F. coils. ard H. gang. Price 4/9.

M.E.B. TRIMMER CONDENSER "
M.E.B. Trimmer Condensers :P2’to ialMMFD on Polystyrene base.
rice 5

P12 STANDARD 5-PLATE PADDER CONDENSER:
455 K.C. using Polystrene base. For use in conjunction with H gang
condenser. Price 2/6.

CROWN PERMATURE F.M. DISCRIMINATOR
TRANSFORMER PT45, Price 17/6.

455 K.C. NEW LF. TRANSFORMERS

New PT41-42-43 series. LF. transformers are of

revolutionary design using silver mica condenser

moulded in the trolitul base making them absolutely
moisture proof.

PT41 1st stage. ‘ :
PT42 2nd stage. : i
PT43 Low Gain. : : rO wn

‘F YOUR LOCAL DEALER CANNOT SUPPLY Pyrmont, Sydney

write us and we will arrange for your retailer to recelve supplies or advise

you where supplies can be obtained. 51-53 Murray St.

‘5’-‘.‘-‘-‘-‘-’-‘-‘-’-’m-'-'h'-'-"'-'L'-‘-'-'-r"-%'h?-?fh“ﬁ'ffﬂ-'mﬂ-mw%mwm
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EDITORIAL

THE selling of radio sets is not too easy these days. I
have been making contact with a couple of radio

salesmen lately, and have found their remarks most
interesting.

They- tell me that the ballyhoo about television and
F.M. has had a disastrous effect. Th2y tell me, even with
easy terms, the present list prices of the better-known
receivers are so high that they frighten the prospective cus-
tomer, who probably remembers that he paid less than £20
for the console receiver which has given him ten or fifteen
years of faultless service. All of which are points of little
interest to the technical man.

There are technical problems, too. Quite a few prospec-
tive buyers are not satisfied with the quality of reproduc-
tion of modern sets. Having become accustomed to the
distortion-free “tone” of an old t.rf. set with a triode out-
put valve, the modern superhet grates on their ears, even
with the tone control at maximum setting. With a view to
investigating this point further I interviewed an old lady
with a 1926 model Radiola (American). After hearing this
old-timer, I could readily understand why its owner would
not consider buying a modern set.

I am not in favor of so-called “high-fidelity” for the ave-
rage set-buyer. I know that sets wouldn't be popular if
they tried to reproduce the full audio frequency spectrum.
But I do think there is plenty of scope for improvement
in the elimination of distortion and the effective reproduc-
tion of the lower notes.

Another point which emerged from a few talks with
recent buyers of modern sets was that it is not desirable to
place too much sensitivity in the hands of quperlenced
listeners. They do not appreciate it, and complain that the
set is noisy. -

—A. G. HULL.



NEW DEVELOPMENT IN COILS GIVES

10 TIMES

No need to lift your solderinz iron off so frequently now —
and no need to worry about hot conditions affecting your coil
—that is, your R.C.S. coil, of course — because the new

R.C.S. Polystrene can SUSTAIN HEAT 10 TIMES LONGER!
Yet despite this new high melting point, the coil still main-

POPULAR

IN THE

tains the same high Q factor.

The coil is fitted with hard silver terminals for durability.
Your new R.C.S. coil is 10 STRIDES ahead of other qualities.
R.C.S. coils are used by the experts who construct the “Radio
World” Kitsets and many other modern inventions. For
best results, follow the lead of the experts who choose

R.C.S. components every time.

BRASS IASEAT MOULDED

CHANAIL FOR SEALING WITH
POLYSTRYENE LIQUID R.C.S.
TYPE KN 34....2/6 BOTIE

IN. . CANNOT STRIP Tuatas

SPECIAL LBOSE CUT THREAD OM
IRON CORE AQJUSTING SCREW... —
NEVER STICKS...SEE SEALING
INSTRUCTIONS

RICH IMPEDANCE HOREY-
COMBE WOUND, PLATE OR
AERIAL COIL CAPRCITY—!
COUPLED TO GRID EO0IL
8Y ONE TURN

TWO PIE 74) LITZ
JCONDARY €OHL

WINDINGS TROPICALLY
SEALED wiTh-Ligui
POLYSTRYENE

STREAMUNED IMPACT
ALUMINIUM  SHIELD
F MINIMUM, DIMN-
51015, 2Y2 HIGH X
38 DIAMETER

Wound to P.M.G. specifi-
cations, the R.C.S. line fil-
ter is specially designed
and constructed to elimi-
nate all noises caused by
feedback from power
mains, electric motors,
elevators, etc. Easy to in-
stal. LF. 20. Price 27/-

Wound on Polystrene formers, mois-
ture-proofed with high frequency

lacquer. Type IF. 170 1st, 171 2nd,

* 13/- each

——FAMILY ——

I your local retailer can-

not supply, write us and
we will arrange for your re-
tailer to receive supplies im-
mediately, or we’ll advise you
where supplies can be ob-
tained.

R.C.S.

RADIO PTY. LTD.

Typical of the thorough

R.C.S. workmanship, these

dual wave units will bear

comparison to any other

type. D.W. 29 Standard

4/5 dual wave units £1/14/
each

174 CANTERBURY ROAD, CANTERBURY, N.S.W.
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FOR

AMATEUR TRANSMITTERS

Heterodyne Frequency Meter

Using a Franklin Oscillator Circuit

N these days of V.F.O’s. a fre-

quency meter is a necessity

on every amateur station, as
not only does it comply witn
regulations, but also gives the
operator of a V.F.O. a comfort-
able feeling, as it is quite a worry
not to be sure if you are on the
band.

Frequency meters take many

By
Charles Aston

forms, the simplest being the ab-
sorption type, which is still often
used as a frequency check on
low frequency ranges and is very
useful for locating the band to
which an oscillator or doubler is
tuned, and is more useful in this
field than the more accurate
types.

The absorption wave meter
consists of a simple tuned cir-
cuit which will tune over the
required ranges. This tuned cir-
cuit is then coupled to an R.F.
coil of a transmitter, and when
it is tuned to the same wave-
length as the stage a change in
plate current in this stage will
be noted in the form of a sharp
rise or dip, as the wavemeter will
absorb a small amount of energy
when tuned to the same fre-
quency as the tank. This type
of meter will identify the correct
harmonic in a frequency doubler
or from a crystal harmonic
generator.

Sometimes an indicating de-

vice such as a pea lamp or a
millamp meter used with a detec-
tor is incorporated in the wave
meter, so it is then unnecessary
to have any meter in the circuit
under measurement, as reson-
ance is indicated by maximum
glow in the pea lamp or maxi-
mum meter reading.

Crystal Oscillators

An accurate methoa of fre-
quency checking is to use a
crystal harmonic oscillator of 100
ke/s, and when used in conjunc-
tion with a receiver provides ac-
curate checking points every
100 ke/s. A multi-vibrator cir-

cuit can be easily locked with
the output of such a crystal
csrillator, and by adjusting its
component values can be simply
made to provide checking points
whatever is

every 10 ke/s or

desired. The accuracy of such a
cevice depends on the frequency
stability of the crystal and the
accuracy to which it has been
cut.

A crystal frequency :ctandard
is very accurate at the checking
points, but if it is desired to
measure frequencies other than
these complicates matters and
is beyond the reach of the aver-
age amateur.

Heterodyne Frequency Meter

The most accurate of  the
simpler = types of {frequency
measuring equipment is the
heterodyne frequency meter,
which consists of a very stable
oscillator which tunes over the
frequency it is required to
measure. A detector in which

(Continued on next page)

Essential in every ‘“shack” — a reliable frequency meter

Australasian Radio World, May, 1949



FREQUENCY METER (Continued)

the output of the oscillator and
R.F. are combined so they may
bYe tuned to zero reat, audibly
the unknown frequency then be-
ing read off the oscillator dial.

The Circuit

The circuit of a hetrodyne fre-
quency meter is very simple and
has no more components than a
two valve receiver, but the catch
is that it is difficult to make an
oscillator that is sufficiently
stable to retain its calibrations

and not to drift. My own ex-
perience has shown that the

oscillator circuit has very little
effect on the stability, and the
main factor being the care taken
in the construction of the tuned
circuit.

After trying several oscillator

circuits the only one found to
have any worthwhile advantages

was the Franklin, and it was
found that the drift of this oscil-

lator while the valve was warm-
ing up was no greater than that
of the operating drift, which is
¢ distinct advantage.

The Franklin oscillator does

not require voltage regulation,
and the replacing of valves or
ccmponents has practically no
cffect on the calibration as with
other oscillators. The only pos-
sible disadvantage of the Frank-
1in oscillator is that its maxi-
mum operating frequency is
about 5 Mc/s, but this frequency
can be improved upon by the use
of high gain valves. The fre-
quency limitation is no disad-
vantage in the case of a freq.
meter for the amateur bands and
it is operated on either 1.75 or
3.5 Mc/s, the harmonics of the

6

oscillator being used for the
other bands.

The Franklin oscillator con-
sists of a tuned circuit capacity
coupled to the grid of a valve,
a second valve is connected in
cascade with the oscillating
valve, and the output of this sec-
cnd valve is capacity coupled
back to the tuned circuit and
will be in phase with the grid
oscillations, thus sustaining the
oscillations. The gain of the
circuit is quite high, so it is only
necessary to provide very loose
coupling to the tuned circuit to
sustain oscillations, and the
coupling condensers require no
more than 3 mmifd., and some-
times a lot less depending on the
gain of the valves and the fre-
quency of operation.

Operation

It is obvious that any variation
outside of the tuned circuit will
be in series with the coupling
condenser, so it is impossible for
it to effect the tuned circuit by
any more than the value of the
coupling condenser, and as the
tuned circuit is well loeded up
with capacity the variation is

much less than with other

oscillator circuits.
Multi-Vibrator

Another way to look at the
cperation of the Franklin oscil-
lator is to regard it as a multi-
vibrator in which a tuned circuit
is included. As it is a rejector
circuit all of the frequencies ex-
cept that to which it is tuned
will not be developed across it.

Construction

The construction of any
measuring device is not a simple
Lusiness, and this applies to fre-
quency meters. Extreme care

must be exercised to obtain
mechanical rigidity, and only
ceramic insulation should be used
for all components comprising
the tuned circuit, and special
care should be taken when wind-
ing the coil that the turns are
tight and will not shift position.
The condenser and coil former
should be mounted at both ends
to obtain rigidity, and the con-
denser should be of the double
bearing type, preferably with
balls at both ends. It is not pos-
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sible to make an oscillator any
better than the tuned circuit.

The metal box used was one
on hand and rather small for

the job but has the advantage of
being compact, and the larger
the box the harder it is to obtain
the required rigidity. It will be
noticed that an aluminium par-
tition is used down the centre of
the box to shield the tuned cir-
cuit from the valves, while an
unorthodox chassis and mount-
ing is used for the valves, it be-
ing so constructed that the
chassis has to be removed from
the box to remove a valve prob-
ably it would be better to use a
lid at each end. Owing to the
lack of space a tidy lay-out was
not attempted, but point-to-
point wiring is no disadvantage.

A 6SN7 valve is the obvious
cheoice for the oscillator valve,
and it works out well in practice
as very litle coupling is required
to maintain oscillations, which
is what we are after and reduces
space required, which is very
necessary in such a small box.

Adjustment

When the unit is complete it
ic first necessary to check the
circuit to ensure it is oscillating.
This may be best done with the
coupling condensers set at a
maximum capacity, as the out-
put will then be strongest and
easiest to find on a receiver.

In the original set the funda-
mental frequency was 1.75 mc/s,
and if similar L.C constants are
used, no difficulty should be en-
countered in tuning to this fre-
quency, and the frequency will

be more stable than a funda-
mental at 3.5 me/s.
The best wgy to check . the

fundamental output frequency
of the oscillator is to use a m/a
meter in the plate circuit of the
oscillator valve, then couple an
absorption wave meter to the

Photograph of the sub-panel wiring

oscillator coil, and when it is
tuned to the same frequency as
the freq. meter there will be an
increase in plate current and
will take the form of a sharp
rise.

If it is desired to check the
fundamental on a receiver that
does not tune to 1.75 mc/s, check
the second harmonic, which
should fall in the 80 m. band,
the third harmonic, and the
fourth harmonic, which should
fall in the 40 m. band. If this
method is used care should be
exercised, as it is easy to tune to
an image.

It will be noticed that as well
as the main tuning condenser
there is another midget conden-
ser connected acress it, which is
a “correction condenser” and is
for correcting the oscillator cir-
cuit when checking against a
reliable crystal. Normally the
LC circuit should ke so adjusted
that this condenser is normally
about half mesh. It should also
be adjusted to 2.0 me/s, with the
tuning condenser close to mini-
mum capacity. When this is so,
check the tuning range of the
condenser, and if 1.75 mc/s comes
in at the maximum capacity
condenser setting then it is al-
right. If it falls at the half-way
mark or so it is then necessary

to remove the condenser plates,

Australasian Radio World, May, 1949

remembering the minimum capa-
city is very little effected by it,
the main point being to see that
175 me/s does not go off the
maximum capacity end of the
dial.

A trimming condenser was
also included across the LC cir-
cuit to simplify the adjustments.

The Loading Capacity

Experiment proved the most
Cifficult item of the circuit to
remain stable was the loading
condenser. Mica and silver mica
condensers that are available
through the usual trade drifted
all over the place, so be very
careful of these components.
The one I found to be most
satisfactory was an A.W.A. 500
mmf transmitting condenser out
of some disposal gear. It is pos-
sible that this condenser just
suited my particular set-up, but
when checked against a Bendix
at 1.75 mec/s it was still at zero
keat after two hours.

Measuring
To measure the frequency of
a signal it is necessary to feed
both the signal under measure-
ment and the output mnto a re-

(Continued on Page 38)



J. HH MAGRATH

SPEAKER CABINETS
Steel. Black or Grey wrin-
kle finish. Takes

6-in. Speaker

11/6

Metal Speaker Cabinet. Black
or Grey wrinkle finish. Takes
up to 8in. Speaker.
As illustrated below. 15/ 6

STEEL CHASSIS

5/6

Each

Admirable for the “Little
General” circuit. Black wrin-
kle finish. Size 10 x 5.

J.

208 LITTLE

STEEL BOXES
with detachable front panel.
Black wrinkle finish.

Presents
A
COMPLETE RANGE
OF
METAL CHASSIS
AND
INSTRUMENT CASES

The first of a series of Chassis
and Metal Instrument Cases and
Boxes. It is our desire to present
a complete range of Foundation

11/- Ea. &

Equipment. Write to us for parti- 7ix 6 x41
culars of any other type not -
listed here. 10/ - Ea.

ALUMINIUM CHASSIS
Aluminium wundrilled chassis with welded
ends. As illustrated at right. Size 6” x 4”

Price 9 EACH

Other sizes (not illustrated) 8 x 5, 4/11 Each.
10 x 6, 5/11 Each. 13 x %, 7/- Each. 13 x 10,
8/- Each. 17 x 10, 12/- Each.

COMMUNICATON CABINETS, ETC.

INSTRUMENT CASE
Very handy instrument type
case, steel. Black or grey
wrinkle finish, with detach-
able sloping front panel. Size

91" x 6% 8. Price 16/6 ea

Communication type steel case. Black or
Grey wrinkle finish. Detachable front panels.
Sized 11 x 51” x 77, as illustrated at left.

Size 15 x 7 x 8,” as il-
lustrated above with

hinged lid 37//6
55/

Size 11 x
as illustrated
at left.

5&” x 7

25/

Other size (not illustrated) mea-
suring 19 x I3 x 9

vvvvvvvv < == |

S
; ALL PRICES PLUS 109 SALES TAX
4

|
‘
AAAAAAAAAA e |

H. MAGRA

H & Co.

LONSDALE STREET, MELBOURNE



LATEST IN DIRECT COUPLING

Third Dimensional Amplifier

New developments in direct-coupled circuits come so fast
that we have considerable difficulty in keeping pace. Just
as we were settling down to decide that last month’s sug-
gestion was the last word—well, along comes this stunner.

ECENT numbers of “Radio

World” have been a field
day for high fidelity en-
thusiasts, the most interesting
feature of which has been the
insistent return of direct coup-

By
J. C. Outhred,

46 Braemar St.,
Essendon, Vic.

ling. All honor to those who
have kept the flame of this
famous circuit alight, for it
went out rather ignominously in
the days of directly-heated
valves, inadequate cutput trans-
formers, and speakers of re-
stricted range, all of which
tended to expose its disadvan-

tages rather than to demon-
strate its frequency-handling
capabilities.

Now the scene is vastly differ-
ent, and with the advent of ex-
tended frequency range in
speakers and transformers the
weak line in the chain from in-
put to output has proved tb be
the method of coupling the suc-
cessive stages. Whatever device
is interposed has inherent short-
comings.

In submitting to you my ver-
sion of the direct coupled ampli-

fier I am not attempting to out-
do the several fine amplifiers
that have already been pub-
lished, but to try to adhere as
far as possible to. conventional
design so that the constant
aspiration for higher flights of
frequency response on the part
of your readers shall not involve
the acquirement of non-standard
parts. The outcome is a com-
pletely direct coupled amplifier
with a conventional driver stage
and a nearly conventional out-
put stage, that is to say—the

divided primary of the modern
hi-fi output transformer has
been availed of to effect a volt-
age displacement between the
output plates and cathodes so
that their associated grids may
be at the same potential as the
plate and cathode of the phase
splitter.

The experienced eye can evalu-
ate the merits of this arrange-
ment without me prating about

(Continued on next page)
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AMPLIFIER (Continued)

its performance. After wallow-
ing in high fidelity for many
years I am extremely wary of
any dogma regarding any ampli-
fier from the listening stand-
point. Suffice it to say that this
amplified achieves such depth
and purity in the top note regis-
ter particularly that one can
fairly see the instruments of an

orchestra in their respective
positions. For this season I have
dubbed it the “Third Dimen-

sional” amplifier by virtue of its
stereoscopic definition.

It requires little explanation.
The voltage dividing network
serves to feed the requisite volt-
ages to the output plates and
cathodes so that they are in cor-

VvV VvVvVvvVvV

FOR

it is

A &R

UP AND COMING
UP AND COMING!

1949

That’s the A & R Brand of
Transformers, Checkes and
Power Equipment

Built well, not down to a
price—giving performance plus

THAT'S A & R

*
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WATCH
DETAILS

*

Engineered and Manufactured

A &R. Electronic
Equipment Pty. Ltd.

1 LITTLE GREY STREET
ST. KILDA, VICTRORIA
Phone: LA 3657

R e e e B e e 2 g

QUERY SERVICE |

Owing to a rush on our i
reply-by-mail service, we
have been completely
snowed under and cannot

handle any more queries
until further notice.

rect relationship with the ele-
ments of the preceding valve to
which their grids are directly
coupled. The main purpose of
the 16,000-ohm resistor is to
reduce the other resistors to
stock values. The cost of this
little ruse is a bleed current of 7
or 8 milliamps, but the regula-
tion is all the better for this.

The values for the driver stage
were determined both by calcu-
lation and subsequent experi-
ment, but a variable resistor has
been incorporated in the plate
circuit of the first stage as a
concession to slight differences
in individual valves. With this
set at about half-way a practical
balance was easily obtained.
The switching on of a completed
direct coupled amplifier for the
first time is a nervous ordeal
which I personally cannot face,
hence it is my practice to leave
the output valves out of their
sockets and substitute a dummy
load across the power unit—in
this instance about 5,000-ohms—
while I see what’s happening in
the 1initial stages. Whatever
tinkering is necessary can then
be carried out until the cathode
and plate of the phase splitter
produce the correct voltages.
The dummy load is then re-
moved and the final valves in-
serted without danger of them
getting outside the limits of the
self-balancing capabilities of a
direct coupled stage.

The three 8-mf by-pass con-

densors and final filter con-
densor are shown grouped in

the diagram as they are actually
installed so as to provide the
shortest and lowest A.C. imped-
ence path possible in view of the
interrupted plate and cathode
circuits of the output stage.

The choice of an out-put
transformer is, of course, re
stricted to those in which the
two halves of the primary wind-
ing are brought out to separate

terminals. The Red Line AF and
AW series pass muster, and it
is believed there are other makes
which have the same facility.

The “Axiom Twelve” speaker
was used in the test and to
whatever better speakers are
obtainable or will be obtainable
this amplifier will do full jus-
tice, in which combination the
onus will fall heavily on the
broadcasters and record manu-
facturers to step into line. As
things, are, however, the inex-
pensive Rola 12-0 in a vented
baffle gives an impressive out-
put.

I conclude by paying tribute
to the many splendid contribu-
tions to high fidelity which have
appeared in your columns. This
contribution of mine seeks only
to cater for those enthusiasts
who are hard to wean away from
the advantages of push-pull and
who aree equally diffident about
any great departure from sim-
plicity or stock components. For
this reason I think it deserves
to be included in the ever-
widening choice of wide-range
amplifiers which is creating
such an appetite for better re-
production.

I enclose cheque for 16/- in
payment for an annual subscrip-
tion commencing with the April
issue, and I trust that to what-
ever wider spheres your columns
must of necessity be devoted, the
cause for “better listening” will
always find a corner.

Australasian Radio World, May, 1949



TEST EQUIPMENT

MULTI-VIBRATOR

A twin triode is used, each sec-
tion giving the necessary phase
shift of 180 degrees required to
sustain oscillations.

Oscillations are commenced by

By
H. M. Watson,
89 Botting St.,
Albert Park, S.A.

some minute voltage at one of the
triode grids, e.g., a positive poten-
tial on the grid of VI. This volt-
age is amplified by both triode

of VL
over and over again, the grid of

This action takes place

VI rising abruptly to a positive

potential; at the same time the

grid of V2 becoming so negative

as to bias its section to plate cur-
rent cut-off, causing amplification
to cease, VI drawing heavy cur-
rent whilst V2 is not conducting.
Electrons leak away through the
grid resistors and gradually bring
the grid potential back to normal.
Amplification will be just on the
verge of re-commencing when
some minute voltage will change
the potential enough to start am-
plification in the opposite direc-
tion. This time the grid of VI
will suddenly become negative and

sections and is fed back to the grid the grid of V2 positive. Elec-
-05
6SNTaT ; =i -001
| 50000 Ismooo
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MULTIVIBRATOR %
by H-M.WATSON et

trons again leak away through the
grid resistors and the process
takes place over and over again.

The Multivibrator is a very un-
stable oscillator, rich in harmon-
ics. The frequency of oscillations
can be controlled by injecting into
its circuit a voltage having a mul-
tiple or submultiple of the oscilla-
tion frequency, thereby causing
the oscillator to “lock in.”

If we employ variable grid
leaks, the setting of same will
govern the charge and discharge
of the condensers in series with
them, thereby varying the funda-
mental frequency. The .1 pots.
are therefore calibrated roughly
in terms of frequency, and the
pot. in the cathode circuit used to
lock the oscillator to some har-
monic of the 50 cycle mains volt-
age which is conveniently stepped
down by the spare winding on our
power transformer.

The .1 pots. are set to give us a
fundamental of 500 K/cs. and the
cathode pot. rotated until the sig-
nal changes to a purer note, indi-
cating that the oscillator has lock-
ed in.

The outlet from the multi-
vibrator is connected to the aerial
terminal of the vreceiver being
aligned, and the padder peaked
for maximum output without the
usual dial rocking manipulation
which is necessary when padder
adjustment is carried out by the
use of a test oscillator.

E.H.F. Record?—What is claim-
ed to be an amateur record for E.
H.F. two-way communication was
set up when a frequency of 2,350
Mc/s was successfully used over
a distance of 13 miles. The stations
were situated at Brighton Race-
hill and Salvington Hill, Worth-
ing, England.
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OUR FEATURE

ARTICLE

THE CAR-LECTRIC MICI11.

Servicing a car radio set is greatly facilitated if it can be

operated from the A.C. power.

This set operates from

either a car battery or the power mains.
Any further details required will be furnished by the
author, Paul Stevens, of 21 Fletcher’s Avenue, Bondi,

HEN describing the R4841
Win the Oct., 1948, issue of

the AR.W., I made the
daring claim that only a receiver
design that had gone through
the mill of commercial produc-
tion can really be justly described
as stable, foolproof and reliable.
I did not guess then how soon
this statement would boomerang

back on to my own head.
When I described the Car-

N.S.W.

Lectric in AR.W. a few months
ago I had only built one set of
that type, and it certainly work-
ed well. We then went “into
production” with it by making
up a batch of five. I found out
very soon that there were quite
2 few amendments and improve-
ments necessary before the Car-
Lestric could hit the market.

There was first of all the mat-
ter of the maximum volume,
which was found to be still Y00

soft for a car on undermodulated
stations such as many nationals.
To improve this we changed the
reflex circuit to the version
shown in fig. 1, whereby audio
is taken in the conventional way
from the plate circuit instead of
the screen. Bias was provided
by a 5 meg resistor between oscil-
lator grid and EBF grid return,
instead of the 3 meg to the AVC

(Continued on next page)

Bt

CL 952

30000
30000

B+

Australasian Radio World, May, 1949

13



CAR-LECTRIC (Cont.)

line. We also included 2 100
chm resistors between the outer
vibrator contacts and the reed
for smoother running. There
were other minor alterations,
which, like the ones just men-
tioned, were all described on a
roneced sheet, which was in-
cluded in every kit and sent to
all inquirers. We thus tried to
make up for the shortcomings of
cur first model.

The CL951, as we called this
Car-Lectric Mark II, has been
going strong ever since, but, al-
though it has been successful
with most of our Kkitset clients,
it took up too much finishing
time in production. Out of a
batch of ten, for instance, we
found five to work O.K. after the
roatine testing and aligning was
done. The others played up in
some way or other. Some had
tendencies for either high pitch-
ed or low rumbling oscillations,
the former requiring an extra
.0002 mf bypass at the EBF grid
return, the latter a lower than 5
meg resistor to bias the EBF
from the oscillator grid. The
tone quality varied, some sound-
ed high pitched, others deep and
muffled, the result of reaction
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Unusual layout of the components

effects, which could be overcome
by slight side tuning of the IF
transformers in opposite direc-
tions. There were also varia-
tions in the maximum available
volume. All this was traced
down to variations in resistor and
some condenser values, as well
as in the characteristics of
valves, especially the EBF35.
These things make little differ-
ence to the home builder, as he
can always straighten them out
by a little experimenting; but for
production there must not be any
time robbing playing around,
and so the CL952 was evolved,
which has the advantage of being
rather insensitive to vavriations
in component values, somewhat
like the R4841. Up to now it
has proved to be of reliability
and even a little better average

performance than its pre-
decessor, the CL951. It is much
simpler in circuit, containing

only 19 resistors and 11 conden-
sers in its present version, the
same as some more elaborate 4
valve AC sets, or even less. Be-
cause of that we were able to
keep the price of our complete
kit down to the original £16/19/,
including valves and sales tax,
although there is extra cost in-
volved in the ECH34 replacing
the EBF, and the WX6 metal
diode.

As can be seen from our cir-
cuit diagram, the CL952 is ac-
tually a very simple 6 valve cir-
cuit, although there are only 5
valves in the conventional con-
ception. The ECH34, the octal
version of the ECH4 triode hex-
ode, is used in its hexode section
as high gain IF amplifier, while
the triode part with high slope
and an amplification factor of
22, looks after audio amplifica-
tion of the “Westector” detected
signal.

The aerial feeds into a spec-
ially wound car radio aerial coil
with medium impedance primary
to minimise the effect of capacity
losses in the shielded lead-in.
The grid coil has a tapping,
which makes provision for a 50
mmf condenser to be connected
from there to the aerial. This
may — theoretically — increase
the gain somewhat, but it also
showed a nasty byeffect. It was
found that after the aerial coil
was carefully aligned, tracking
was perfect except between 700
and 800 KC, where it was miles
out. It seems that a tuned cir-
cuit formed by the primary and
the lower half of the grid wind-
ing with the 50 mmf condenser
across played this queer trick. I
leave it to you whether to put
the extra coupling capacity in or
not.
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The RF valve is the 6SK7GT,
which, although a single ender,
did not give any stability trouble
in this circuit, as it works with
somewhat reduced screen volt-
age. Coupling between RF valve
and converter is conventional
via a tuned circuit. The ECH33,
due to its high oscillator slope,
actually requires a special loose-
ly coupled oscillator coil. But as
the O.P. voltage (together with
the screens of the first 3 valves)
is reduced to a no-signal value
of 60 to 70 volts, a standard coil
can be used, with even the 100
mmf grid block omitted. The
IF. is kept to the usual 455KC,
the transformers being high gain
types. 175KC, which we tried
out first, gives similar gain with
far better selectivity. Although
this may be very desirable, in
my opinion almost essential, in
a good long range receiver, it
was found to be a nuisance in
the car set. Most people, es-
pecially women, were absolutely
unable to tune in any station
properly, so we decided to abon-
don the idea. The tuning con-
denser is a 3 gang midget type,
with a maximum capacity of
about 380 mmf, as against 420
mmf of the Stromberg gang.

The coils are specially made to
suit this gang, so is the dial.

Now we come to the “piece de
resistance” of the circuit, the
ECH34 and the Westector diode.
The hexode section of this valve
is not internally connected to the
triode, the injectr grid being fed
to pin 1 on the socket, and, in
our case, is earthed. Under full
cperating conditions it has a
slope of 2200 mmhos, which is
far in excess of most standard
valves, even of continental type.
It is somewhat reduced by the
low screen voltage, but this is
necessary to keep the current
consumption down, and the loss
in amplification is not great.

Signal detection and AVC is
supplied by the WX6 metal diode,
which is connected in the same
fashion as the electronic ver-
sion, the red (pos.) end to
chassis, the negative end to the
second IF transformer. Special
rrecautions have to be taken
when soldering the Westector in.
Leave the pigtails at full length
and hold the one you solder with
a pair of long-nosed pliers. This
intercepts the heat and prevents
it from reaching the metal diode,
where it could do a lot of dam-

240v A.C.

6ev. DC.

CHASSIS SCREW

Pay particular care with these power socket connections
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Diagram Showing Installation

age that would cost you 7/6 for
2 new one.

The volume control (.5 meg)
forms the diode load, with sim-
ple AVC taken from the top in
conventional way. The grid cir-
cuit of the triode can be connec-
ted in several ways. We can feed
from the moving arm of the pot
directly to the grid, where by the
AVC voltage will provide the
bias. This is a simple way often
used in the past with triodes of
this kind. There is some theo-
retical distortion in it, whether
it disturbs you in practice you
will have to find out for your-
self. The second way is to pro-
vide the conventional grid resis-
tor and .01 or .02 blocking con-
denser. The grid resistor in this
case is returned to a point 1.5V
negative, which is provided—be-
lieve it or not—by a battery!

The 1.5V little dry cell, which
gives the first 4 valves their ini-
tial bias, is not clipped in but
soldered on to the resistor strip
like a medium sized condenser.
Study the circuit diagram and
you will find that there is no
current drain whatsoever on the
kattery, which, under these cir-
cumstances, may last for years
if kept dry. I have got an ohm
meter which I bought eight years
ago and which still has its

(Continued on next page)



CAR-LECTRIC (Continued)

original battery, a little weak
now, but still working. But even
if we are conservative and con-
cede only two years to our bat-
tery, it is still a good proposi-
tion, considering that it cost

only 4d. retail. Normally one

would use a back bias resistor for
this purpose, but with vibrator

cperated sets back biasing is a
ticklish problem from the hash
point of view. 1.5V may seem
somewhat low as bias for tuner
valves, but the reduced screen
voltages as well as the t:xdelayed
AV.C, fully justify it. There is
little to be said about the 6V6GT
as output valve, except that the
plate current is kept low by over-
biassing with a 450 ohm resistor.
The total current drain of the
set is slightly under 40 mA, the
output about 1 watt. Although
the amplification of the triode
section of the ECH34 is well be-
low that of a 6B6, it gives ample
power reserves to drive that valve
to the limit. By increasing the
bias resistor to 350 ohms or even
less, the power handling cap-
ability of the 6V6GT can be in-
creased, but this causes increased
battery-drain as well as extra
strain on the power transformer,
which, however, should be able
to take it. It all boils down to
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the fact that you can’t have it
both ways. If you want to stick
to a battery drain of about 3
amps you will get around 1 watt
output; if you want more power,
your battery consumption will
considerably increase.

The power pack, although
made for both 6 and 240 V, is
still simplicity itself. A non-
synch vibrator is used in con-
junction with a 6X5 rectifier.
This is now almost general prac-
tice for car radios, as it gives a
more reliable service and free-
dom from hash to, an extent
where the usually critical filter-
ing becomes rather simple. The
oblong design of the Car-Lectric,
with the RF stage on one end
and the power pack on the other,
make things even easier in re-
gards hash elimination. It was
found that 2 loo ohm resistors
between the vibrator contacts
and the earthed reed gave much
reduction in hash; on the other
hand, I was informed by one of
my Kkitset clients that he re-
moved all RF chokes from the
vibrator circuit ahd it did not
cause the slightest increase in
hash. However, it seems to be
impossible to remove all traces
of hash between stations on this
set when it is connected up to
the battery on the test bench;
there is, however, no trace of
hash in the car with an outside
whip aerial and a shielded lead-
in; so we don’t have to worry
about the hash between stations
on the test bench, especially with
the set open, vibrator unshielded.

The vibrator circuit itself is
completely standard, with the
exception of the 6 pin power
socket, which incorporates the
necessary connections to switch
over from 6 V to 240 V opeartion,
done by fitting a different cord.
The earthing wire of the vibrator

SCREEN
EC”3;r
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Sh = 25000 Bt
08¢ 005
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cartridge is connected to pin 5
of the socket, with the cold end
of the 6.3 V heater winding (an
extension to the vibrator wind-
ing) going to pin 2. The termin-
als for 240 V AC are pins 3 and
4, while the two thick pins are
reserved for the battery leads.
This is not quite correct, how-
ever, for although pin 1 carries
the hot battery lead, it was found
of advantage from the hash
point of view to run the earthed
lead to a separate screw near
the socket, so that the earthed
pin 6 serves merely as a contact
point for the earthing bridges to
be discussed now. For 240 V
operation the vibrator is silenced
by leaving its chassis return via
the socket disconnected. A
bridge inside the 6 pin female
plug on the power lead connects
pins 2 and 6 (fig. 2), thus eom-
pleting the AC heater circuit:
For battery operation the heater
transformer winding remains
disconnected, but a bridge in the
battery plug between 5 and 6
forms the earth return for the
vibrator cartridge and puts it
into action. Note that the two
.005 condensers in the battery
input circuit as well as the .5
condenser inside the vibrator
compartment are all earthed on
a stamped out solder lug at the
edge of the partition, which is
also directly connected to pin 6.

This finishes the description
of this extremely simple and
foolproof, yet fully effective 6

valve circuit, and now to the very
unorthodox chassis design.
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Chassis and cabinet are com-
bined into a single, oblong and
fiat case, 161” x 8” x 23”. From
these measurements it can be
seen that the set is a flat-as-a-
board affair, intended to fit in
horizontal or oblique position be-
tween bulkhead and dash of the
car, with the 8 x 2% dial front
rrotruding under the bottom rim
of the instrument board. By
tilting it slightly downwards up

to an agle of 45 degrees, the set’

can be adjusted to varying dis-
tances between bulkhead and
dash according to the make of
car (fig. 3). In English cars,
with battery and tool box usually
forming a “step” in the bulk-
head, the Car-Lectric fits at an
angle of about 30 degrees and
actually takes less leg-room than
many other models of car radios.

The lay-out of the main parts
can be easily seen in our diagram
(fig. 4). It starts with the RF
stage at the front (dial) end and
finishes with the vibrator power
pack at the bottom, putting the
maximum distance between these
notorious enemies. A partition
screens off the power unit from
the rest of the set. Within that
partition are the vibrator cart-
ridge and transformer, the vibra-
tor L.T. choke with .5 bypass, the
kuffer condenser and 2 loo ohm
resistors across the vibrator con-
tacts. The business ends of both

RUBBER

BULKHEAD

the rectifier and first electroly-
tic are also in there.

From the partition right up to
the front runs the main bracket,
carrying most of the components
of the receiver with the excep-
tion of the RF valve and aerial
coil, which are mounted on a
ceparate bracket on the left-
hand front of the set. Between
these two brackets, screwed to
the bottom of the case, is the
tuning condenser. The two con-
trols at the front are the spindle

of the simple rotary dial on the
left, combined switch and volume
control on the right. Of the
main parts there is only the
speaker, transformer, choke and
gang screwed to the bottom of
the case. They should be fitted
with countersunk screws, the
heads of which can be painted
the same colour as the case so
that they become almost in-
visible.

Between the filter choke and
the RF coil extends a 11-lug fish-
bone terminal strip, which pro-
vides ready anchor points for re-
sistors and condensers wherever
required, also carries the 1% V
bias battery. A length of 2 core
braided wire runs from the power
socket to the switch on the
volume control, which only con-
trols the battery circuit. An-
other bit of the same stuff leads
to the volume control itself. The
braids should be earthed on as
many points as possible.

No exact wiring diagram of
small components is necessary.
There is more than plenty of
room for all, but general wiring
rules must of course be followed.
It goes without saying that com-
ponents belonging to one parti-
cular stage must be kept to-
gether, with common earthing
points for bhypass condensers.
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The AVC condenser for the
aerial coil, for instance, must be
mounted right there and not on
the main bracket a few inches
away with a long lead feeding
across. Hot leads should be kept
as short as possible, the longest
of them being the plate lead of
the RF stage, which should be
run along the bottom of the case
past the front of the gang. A
busbar should connect all earth-
ing points together, not forget-
ting the gang, of which the cen-
tre section should be made oscil-
lator. The B pos lead from the
vibrator compartment should be
fed to the choke past the speak-
er, not via that “hash corner”
near the power inlet.

The dial consists of a cord
driven revolving disk, to which
the celluloid dial face is stuck
with Bostik, which' is available
at every garage. The stationary
pointer is made of a piece of
galvanised wire soldered to the
gang frame and bent over the
top and about 4” down the front

of the dial face. It can be paint-
ed red for better looks. The
wing type escutcheon made for
magic eye tuning indicators is
put to good use with our dial,
after the collar, intended to hold
the top of the eye in place, has
been carefully sawn off 1/16”
from the rim. This is stuck with

(Continued on next page)
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CAR-LECTRIC (Continued)

Bostik over the dial opening in
the lid of the case, while a piece
of celluloid is stuck to the inside.
The dial lamp-holder is clipped
to the front of the main bracket.
To improve the lighting of the
dial, a piece of tin foil can be
stuck to the lid next to the dial
window opposite the dial lamp
(fig. 5). This reflects the light
back against the front of the
dial.

The lid is screwed on by means
of self-tapping screws, excepting
the serew near the power socket,
which is a 5/32 metal thread
affair and holds the earth lug of
the battery cable. The fancy
nuts used for spark plugs are
very handy here. The battery
cable can either be braided, as
shown, or just two plain wires or
twin flex, the hot end connected
to the socket, the earth end to
o lug that slips under the nut
of the just mentioned chassis
screw. The braided version may
often help suppressing ignition
noise, but no general rules can
be made in this respect.

A foot-plate is provided to
stabilize the set when used
standing up for home or hotel
use. In this case it is intended
as a chairside floor set, with the

Servicemen — Students
Amateurs

BLUEPRINTS
Now Available

Any circuit drawn up from your
rough copy or from the wide range
on my files. Prints of any circult
from a crystal set to an F.M. or Tele-
vision Receiver, including all types
of test equipment, can be supplied
for 3/- per print, post free.

Special circuits based on those odd
valves and components in your junk
box designed and drawn up for 6/-
per print, post free.

R. ]. WATSON
86 BOTTING STREET
ALBERT PARK
SOUTH AUSTRALIA
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dial on top and working with a
6ft. piece of wire as aerial.

The installation of the set
turned out to be easier than we
thought at first. The foot-plate
has an extruded hole carrying a
special 3” rubber bush, which is
intended to slip over a pin pro-
truding from the bulkhead (fig.
6). This is the unthreaded shaft
of a bolt with the head cut off
and held in a hole of the bulk-
head between two nuts and
washers. The sides of the lid,
about 1” from the front, have
2 holes for 5/32” threads to be
tapped in. The screws, 5-8” long,
are screwed through from the
inside and are intended to hold
two side brackets which are fit-
ted to the bottom rim of the
dash. As shown in our drawing
(fig. 7), they carry the well
known gang condenser mounting
rubbers on top, through which
they are screwed (not too tight)
to the dashboard. The set is thus
entirely floating in rubber, which
cushions the sharp vibrations
that usually plav havoc with car
radios. The 2 mounting screws
on the side of the set carry spark
plug nuts to hold the brackets
cn. The set can be quickly taken
out of the car by unscrewing
these nuts, slipping the brackets
off the bolts and pulling the set
off the 3-8” bolt which holds its
rear end up against the bulk-
l.ead. The two brackets remain
on the dash.

To get rid of ignition interfer-
ence is a special science. Before
putting suppressors to the plugs,
first try to eliminate as much as
possible by other means. We
found that the earthing point of
the battery lead is of major im-
portance. Standard car radios.
screwed firmly to the bulkhead,
rave not got this advantage.
After mounting the aerial and
shielded lead in the normal way,
you actually have the set already

earthed via the braiding of the
lead-in; so if youw only connect
up the hot battery lead the set
will go into action, after being
switched on, of course. You can
then try at your leisure to find
the best grounding point for your
battery lead, which gives the
least interference. There is ab-
solutely no rule for the location
of this point, in my car, for in-
stance, it is one of the hand-
brake brackets. It is often found
of advantage to wuse shielded
wire as battery lead, the braid
then being connected to the con-
tact screw on the set and earth-
ed to the best point. A floating
fuse has proved to be more of
an evil than a blessing, as it
often forms a high resistance
contact ,reducing the voltage on
the set. The voltage on the set
must be checked for maximum
value, being about 5.8V with the
battery not charging. This can
be done by pulling the power
plug slightly out of its socket
end putting the meter on the
exposed pins. If the voltage is
too low, the battery must be
checked and the leads from the
kattery for high resistance joints.
Remember that such a high re-
sistance point need only have a
fraction of an ohm to lower the
voltage, you can only test it by
voltage tests, not with the ohm
meter. The total resistance of
our car radio is only 2 ohms!

With the car radio properly in-
stalled and working, there re-
mains the residual ignition noise
to be eliminated, also other in-
terference originating in various
mechanical and electrical parts
of the vehicle. You have all
reard about spark plug suppres-
sors, condensers for the gene-
rator, etc. But if you find that
you can’t cope with the problems
yourself, it is best to see your
nearest car radio expert—expert
by reputation, not by his claim
on the shop sign.
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FOR THE BEGINNER

HOW TO READ CIRCUITS

AST month we described
the method of following the
wiring of a circuit diagram
and the symbols used to indicate

the symbols used to indicate
condensers and R.F. inductances.
Before going further, I should
point out that the order from
left to right in which the sym-

G. W. Butterfield,
“The Broadcaster”
Perth

bols are shown simply follows the
order in which they come into
the circuit and has nothing to
do with the actual layout of
the components on the chassis.
All these points are usually given
in the instructions accompany-
ing the particular set which the
circuit represents, and although
there is a general rule to follow,
it would require tco much space
to include it in this article.

Ceontinuing with the descrip-
tion of the varicus symbols, we
now come to fig. 22. This repre-
sent all resistors of the fixed
type, that is, those of a fixed
value. Where this value has to
be variable an arrow is shown
across the resistor in the same
manner as the variable conden-
ser, or inductance, or again,
more commonly in the manner
shown in fig. 23. The arrow in
this case indicates the moving
contact. Most variable resistors
these days are in the form of
potentiometers, or voltage divi-
ders. That is, they can be used

as a straight variable series re-
sitance to drop the voltage, or
as a divider resistance, in which
the value of the resistance re-
mains fixed, the various voltages
required being obtained by tap-
ping the connection at suitable
points along its length. The
potentiometer is commonly used
for volume controls and tone
controls, etc., and is in a circular
or rotating form having three
contacts, one each end of the re-
sistor and the third as the vari-
able contact. The divider is
really the same except that it is
usually in the form of a horizon-
tal resistor with one or more
semi-fixed contacts which can
be adjusted along the resistor
for different voltages. Either
type is shown as in fig. 22.

Fig. 24 brings us to the L.F.
and this
represents any form of low fre-
quency (L.F.) inductance or coil.
Such an inductance—different

to those used for radio frequen-
cies (R.F.), as previousy described
—consist of a coil wound on an
iron core. Low frequency chokes
and transformers come into this
category. L.F. chokes of what-
ever value are shown as in the
illustration, and in cases where
tappings are used these are indi-
cated on the coil the same as
described for the R.F. inductan-
ces. In fact, all the signs are
the same except for the addition

section of a circuit,

(Continued on Page 21)
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It’s Great News!

the ‘‘back room boys’ step out

The term “BACK ROOM BOYS” has been coined
to 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 been, shall we say, “behind the

scenes” supplying the Radio Receiver Manu- WITH changes.
facturers with their Coil and I.F. require- The Coils are Litz wire wound, and proper

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 RANGE
ANNOUNCEMENT ‘ ‘ INCLUDES
We take pleasure in an- LF. Transformers (Stan-
dard and Mimature_)q !
nouncing that the release Coils—Broadcast (Standard

= Super Quality
na (he wecalised % LF. TRANSFORMERS & COILS 1. i

of “VEGA” products is the

ocutcome of negotiations,

nique—as applied to radio components,
by Mr. Lay Cranch, AM.LR.E. for-
merly Design Engineer of Kingsley

Radio, who is now associated with us.

Manufacturzd by

TELECOMPONENTS PTY. LTD.

225 TRAFALGAR ST., PETERSHAM, SYDNEY
Phone LM 3118

RADIO -
ucrs

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

All “VEGA” components are completely

“tropic proof” and impervious to climatic

use of ferro-magnetic dust cores and pots,
specially designed for the purpose, plus 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
“YVEGA” Radio Products ultimately--so why not now.

and Miniature)
Coils—Short Wave (Stan-

dard and Miniature)
Coils—Dual Wave (Stan-

dard and Miniature)

Obtainable From All Distributors
If your regular supplier cannot fulfil
your requirements, drop us a line, men-

tioning his name and address.

Scole Representatives

CRANCH PRODUCTS & TRADING CO.

17 BOND ST., SYDNEY
Phones BU 3879, BW 7746




CIRCUITS (Continued)

of the vertical lines indicating
the iron core.

Thus where inductive coupling
between two L.F. coils is re-
quired, the two coils will be
shown together the same as
described with R.F. inductances,
but the vertical lines indicating
the core will also be shown be-
tween them as in fig. 26, and
when shown in this manner it
represents an L.F. transformer,
both coils being wound on the
same iron core. Without the
iron core shown, the symbol
would represent an R.F. trans-
former or R.F. coupled coils, as
previously described, both really
being transformers, although

for convenience such coils are
generally referred to as the
tuned R.F. coils.

In superheterodyne circuits,
however, another frequency is
used which, although still in the
R.F. region, is termed the I.F.
or intermediate frequency. This
part of the circuit is coupled by
inductively-coupled tuned R.F.
coils, as in fig. 35. But for con-
venience and to distinguish
these coils from those used in
the input or R.F. stages, they
are called IF. or intermediate
transformers. Of late years,
however, a special powdered iron
core is used in many makes of
R.F. and LF. coils or transform-

ers. This type of core is indi-
cated by a mass of small dots
instead of the vertical lines, as
shown, for the ordinary iron
core of the LF. inductance, and
sometimes by a single line. How-

ever, there is little chance of
any confusion in the two types
of iron cored inductances as L.F.
coupling transformers are very
seldom used these days, except
in some small one and two-valve
straight circuits and for speaker
matching to the output valve.

This does not include the

(Continued on next page)

2% 1F

DOUBLE THROW
SWITCH

ouTPuT

%ﬁ )
[ 4B
SPEAKER
— TRANE
-~
~7®
[/ Iatxy
- -
75.000 Owms == 01 -Mm
96CT 80 — )
:- uu.
v
29V, ~
. AC ' x *
TRAWSPOSED T OE7 § O6¢C 1T IF W R CRd3 Ot~ ovTouT
R0 SE e 242, 8 57, \esim £ 245, 4
v 03- 0
.
B 7.
bt Y
= v 03-
[ weo
Y it
i 2\ v
23000
o M Lt
4
300 .
O <o) v ReCT 8, = 2
/| _2s0v
l l oV =
N wnw 70:«7 o + 240y LT G Ly ex T 2s0v b =y
G =S 01
| 8mr 15000 0sm S . » e =
3] —
= = 8wmF 2
) Sv
Tk Rl =4 '_'Q;
[ 113 FIELD
SHXR TRANS " t i )

Australasian Radio World, May, 1949



CIRCUITS (Continued)

power transformer, which is
common to all A.C. circuits and
can easily be recognised by the
three separate coils on the sec-
ondary and the single coil on the
primary. This is indicated by
the coils and vertical lines show-
ing the iron core as in any other
L.F. inductance. The three coils
are H.T. voltage, rectifier valve
filament voltage and the voltage
supply for the rest of the valve
filaments. The primary coil
goes to the A.C. mains. L.F.
chokes are also generally con-
fined to the power supply circuit
where one, or perhaps two, will
be indicated for smoothing the
rectified H.T. voltage. It would
also be as well to point out here
that where such a choke is
marked “field,” this means that
the field coil of the speaker is
connected in the position indi-
cated. Thus the dual purpose is
served of providing a smoothing
choke as well as the magnetic
field for the speaker. Even if
the choke is not so marked it
can usually be taken for granted
that it is the speaker field if the
field coil type of speaker is
recommended in the parts list or
general, instructions. With a
per-mag speaker, of course, a
separate L.F. filter choke will be
necessary. These remarks also
apply to amplifiers as well as re-
ceivers. In this case one will
come cross L.F. interstage coup-
ling transformers and chokes
more frequently although, as in
the L.F. section of most receivers,
the resistance capacity method
will be found the most common.

The novice should always
make sure whether the circuit
he is about to build is designed
for speaker of headphone out-
put. If this is not mentioned in
the instructions given it will
generally be indicated by one or
other of the symbols figs. 27 and
28, which are obvious. I men-

22

-

tion this because it is no un-
common thing for the novice to
expect speaker results from a
set designed for phones and, as
this is a function of the output
valve as well as the amplifica-
tion properties of the circuit, the
size or the number of valves in
the latter may not always be an
indication that a speaker can be
used although, except in special
circumstances, this can usually
ke taken for granted in sets con-
taining more than two or three
valves.

There are numerous types of
valves, therefore it is not pro-
posed to give a detailed descrip-
tion of all the internal connec-
tions. There are plenty of valve
cata sheets supplied by the vari-
cus manufacturers for this pur-
pose. However, it may save
some confusion if I point out the
main difference between the
crdinary directly heated valve
and the indirectly heated type.
With the I.LH. valve the filament
plays no part whatever in the
ifunction of the circuit other
than to supply the necessary
heat to a specially prepared
cylinder that surrounds it, known
as the cathode. This cathode,
when heated, gives off electrons
which are attracted to the plate
oanode due to the high positive
potential applied to the latter by
means of the H.T. voltage. The
cathode itself is connected to
common earth or H.T. negative.
Thus the current circulates be-
tween cathode or earth and the
valve anode, in other words the
cathode acts as the negative
earth return. Under these cir-
cumstances it would only make
the circuit diagram more con-
fusing if the filament leads were
shown, without serving any pur-
pose. Therefore, where IH.
heated valves are indicated, the
heater or filament is generally

indicated as shown with the two
arrows in fig. 29. Sometimes no
indication is given other than the
loop or inverted V representing
the heater, and actually no indi-
cation is needed because in all
cases it is understood that there
is only one place for these con-
nections to go, and that is to the
power transformer filament
winding.

When dealing with directly
heated valves, that is when no
separate cathode is used, the
filament itself acts in the latter
capacity in giving off electrons,
and therefore must be earthed
one side with the H.T. negaftive
to complete the circuit through
the valve. Thus one side of the
filament wiring acts as the com-
mon earth return in place of the
separate cathode as in the case
of the I.H. valve. Therefore, in
battery sets where D.H. valves
are commonly used, the full fila-
ment wiring circuit is always
shown. In such a case the fila--
ment would appear as in figs. 29
and 30 without the loop shown
above, which normally represents
the cathode of the I.H. valve.

The other elements shown in
fig. 30 represent the symbols for
control grid, suppressor grid,
screen grid, and anode as used
in the majority of valves, such
as R.F. pentodes, Vmu pentodes
and output pentodes. The
square or black section is the
plate and the wavy lines either
side are the screen. The single
wavy line is the control grid and
the two on each side of this the
suppressor. Extra plates, screens,
grids, and even cathodes are
shown in different valves, all of
which are numbered and marked
with base connections in the
manufacturer’s data - sheets,
which are obtainable from most
radio dealers and any of the

(Continued on Page 30)
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A COURSE IN

RADIO THEORY

Magnets and Magnetism

Here is the first part of a new course in fundamentals,
starting now, and to be carried through the next half-dozen

issues.

Make sure of a thorough grounding in theory by following

: AGNETS and magnetism
are very important to
radio and electricity as

nearly all electrical apparatus
has a mazgnet of some type in it,
or acts as a magnet itself.
Maznetism is a property pecu-
liar to certain elements, alloys

By
W. S. Londey,

8a Barkly St.,
Sale, Vie.

and compounds. The earliest
known magnet was the lode-
stone, an ore of iron which is
naturally magnetic (not all ores
of iron are magnetic, most are
not). It was found that iron,
nickel and cobalt could be
attracted by a piece of lodestone,
and that steel could be mag-
netized and would retain this
magnetism.

As time went on more power-
ful magnets were made, first by
laminating steel magnets, and
then by the use of alloys of
iron, nickel, etc., with the addi-
tion of other elements such as
aluminium and copper, which
which are themselves non-mag-
netic.

These alloys are known by

these articles.

several trade names such as
alnico, and form much more
powerful magnets than do simple
steel magnets. During recent
years these alloys have been
greatly improved, one of the
most recent developments being
the cooling of the alloy during
manufacture in a strong mag-
netic field. This has the effect

of permitting the alloy to be
much more strongly magnetized
in one direction, that of the
field during cooling. This allows
a great increase in retained
magnetism for a given magnet
weight, and is the principle used
in making anisotropic alnico,

(Continued on next page)
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MAGNETS (Continued)

ticonal, etc, used in modern
permag. dynamic speakers. Ani-
sotropic means—not equal in all
directions.

In electrical work it is also
desirable to have magnetic
materials which will retain as
little magnetism as possible or
which can be very easily de-
‘magnetized; an important mat-
ter where flux reversals are re-
~quired as in the case of trans-
“formers and relays. For this
purpose magnetically Soft
‘materials such as soft iron or
silicon steel (about 4 per cent.
silicon) are used.

There are quite a number of
terms which apply particularly
to the magnetic properties of
materials and a short explana-
tion of the more common of
these terms would not be amiss.
Magnetic Field.

All magnets are surrounded by
a magnetic field represented by
lines of force. The lines of force
at any point indicate the direc-
tion of the field at that point,
and the closeness of the lines
indicate the field strength at
that point (or area). Fig. 1la

shows the simple field of a bar
magnet.
Flux Density

This is a measure of the num-
ber of lines of force per unit
area. The unit usually employed
is the gauss, which is one line
per square centimeter, so that
when a speaker is said to have
an air gap fleld density of
10,000 gauss, it has 10,000 lines
per sq. cm. in the air gap.

Permeability

It is found that a piece of
magnetic material, if placed in
a magnetic field, has the effect
of increasing that field. The
magnetic material, therefore,
offers less opposition to the pas-
sage of the lines of force than
does air. The ratio of the flux
produced in a given material to
that which would be present if
that material were replaced by
a vacuum. The permeability of
iron, steel, etc., varies somewhat,
depending on chemical composi-
tion, heat treatment, and field
strength.

Fig. 1b compares the effect of
iron, with a high permeability,
and brass, with a permeability

HYSTERESIS LooPs,

PENSITY.

rFluorx

MAGNETIZING FORCE

Fre

of unity, on the field of a bar
magnet. Note how the lines of
force tend to crowd into the
iron, while the brass has no
effect on the field.

Fig. 1c shows curves of flux
density v. magnetism force for
various steels and for air. The
permeability at any point on a
curve is the slope of the line
joining that point to the origin.
The permeability of silicon steel
is a maximum at “A.”

The permeability of soft iron
and mild steel ranges from 800-
4,000, hard steel about 600, cast
iron 300. That of nickel is about
500 and of cobalt 100.

Special alloys having high
permeability have been de-
veloped, the most notable being
permalloy, an iron nickel alloy
having 78% nickel, permeability
up to 85,000, and mu-metal (75%
nickel, 22% iron, 5% copper),
permeability up to 70,000.

Saturation

It will be noted that in Fig. 1c
the flux density increases rapidly
as the magnetizing force in-
creases up to a certain point (A
for silicon steel) and that the
rate of increase falls off there-
after. This is termed satura-
tion and at point B silicon steel
has practically reached its maxi-
mum flux density, and the
material is saturated (magnetic-
ally). The saturation flux den-
sity for soft steels is about 15,000
g2a.uss.

Hysteresis

If a piece of magnetic material
is magnetized in one direction
and the magnetizing force re-
duced to zero there will be con-
siderable magnetizm remaining
in the material and a certain
negative magnetizing force is re-
quired to reduce it to zero. The
magnetism remaining on re-
moval of the magnetizing force
is called the remanence and the
force required to reduce this to
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zero is termed the coercive force.
This coercive force is very im-
portant in the case of perman-
ent magnets when it should be
as high as possible to prevent
demagnetization by a stray field.
Materials to be subjected to re-
versals of magnetism—Ilamina-
tions for transformers, etc.—
should require a very small
coercive force. The relationship
between flux density and mag.
force when (a) a piece of steel
and (b) a piece of soft iron are
subjected to a cycle of magneti-
zation are shown in Fig. 1la.
The curve is called a hysteresis
loop and the area inside the
curve represents the loss per
cycle to a suitable scale. Lam-
ination materials are designed to
have a small hysteresis loss. The
area inside the cast steel loop
is many times that for the soft
iron.

There will be some hysteresis
loss when a piece of magnetic
material is subjected to a vari-
able flux even without reversal.
Fig. 11b shows this type of
hysteresis loop.

The loss per cycle is given by
W=AxS1xS2

4 x 3.1416 x 10,000,000
where A—area of loop.
S1 & S2 are vertical and
horizontal scales.
W =1loss in watt-seconds
per cycle per cubic
centimeter.
The relative hysteresis losses of
the various magnetic materials
are:
Silicon Steel 1.
Mild Steel 4.
Cast iron 13.
Hard Steel 25.

For example, the loss per cycle
for a 4 lb. soft iron core sub-
jected to a reversing flux density
of 5,000 gauss is approximately
0.075 watts-seconds per cycle.

At 50 cycles per second, loss
= .075 x 50 watt-sec. per sec.
= 3.75 watts.
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If the flux peak is increased
to 10,000 gauss, the loss will be
about three times as great, about
11 watts. Reducing the peak
flux to 1,000 gauss will reduce
loss to about 1/13 or 0.29 watt.

At a frequency of 1,000 cycles
the loss would be 20 times as
great as at 50 cycles. For this
reason flux densities must be
kept low in audio transformers
to avoid losses at high fre-
quencies.

Reluctance

This is the resistance to the
passage of magnetic flux and
corresponds to resistance in the
electric circuit. The unit of re-
luctance is that of 1 centimeter
cube of air.

The reluctance of a circuit is
directly proportional to the
length of the magnetic path and
inversely proportional to the
cross-section and permeability.
R = L/pA
where R — reluctance

L — mean length of mag-
netic path in cms.

p = permeability (at re-
quired flux density)

A —cross section in sq.
cms.

When the magnetic path is
made up of different magnetic
materials and cross-sections in
series the reluctance of each
portion rust be determined
separately and the results
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added. Two similar parallel
paths may obviously be treated
as a single path having double
the cross section of one part.

Example: A transformer core
has a mean magnetic path 12
cms. long and 3 sq. cms. cross-
sect. The permeability is 2000
at the flux required. Find the
reluctance.

R =L/pA

=12/2000x3

=0.002 units.
If an air gap of 0.2 mm. (0.02
cm.) is inserted in the magnetic
circuit (usual practice in output
transformers, for which the
above dimensions, etec., are
approximately correct).

R =R (iron) plus R (air)
—=0.002 plus 002 /1x3
= 0.002 plus 0.007
= 0.009 units.

Then the air gap has increased
the reluctance 41 times. In
practice this is necessary to pre-
vent saturation of the iron by
the D.C. plate current of the
output valve. In the case of
push pull output valves there is
no unbalanced D.C. and the air
gap becomes unnecessary.

Magnetic Insulators

There is no insulator for mag-
netic fields—this becomes obvi-
ous when we realise that the

(Continued on next page)
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MAGNETS (Continued)

ratio between the best and worst
magnetic material is about 4000
in practice, while the ratio be-
tween a good conductor and a
good insulator is something like
10 to the 25th power (1 followed
by 25 zeros).

However, it is possible to effec-

“tively shield an instrument from
~external magnetic fields by en-
closing it in an iron case. The
lines of force of the field will
‘take the easier path through the
iron and little or none will
appear inside the case. This is
illustrated in Fig. 1d.

This is the method used in
protecting cathode ray tubes
from stray fields which would
cause undesirable deflection of
the spot. Either iron or mu-
metal tukes surrounding the
cathode ray tube are used for
this purpose.

Where alternating fields are
concerned, particularly at radio
frequencies, a case of conduct-
ing metal such as copper or alu-
minium is sufficient to shield
anything inside the case from
external fields. This methoed
does not use the same principle
as the magnetic method.

Electricity

Electricity from its nature
cannot be examined or seen but
its effects may be noted. An
electric current has several im-
portant effects:—

1. Magnetic effect. When a
current passes along a wire a
magnetic field appears round
that wire. If the conductor is
wound into a coil a much
stronger field appears in the
coil.

The direction of the field is
given by the right-hand screw
rule: the north seeking pole of
the coil (that is the end which
would tend to turn towards the

26
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compass) is the end towards
which a right-hand threaded nut
would move if turned in. the
direction of the current flow
round the coil. Fig. 3 illustrates
the magnetic field round a
straight wire and through a coil.
The polarity of coils becomes
important when two or more
coils are to be connected to
assist each other magnetically.
Reversal of the current in the

coil obviously reverses the
polarity.
2. Heating effect. When an

electric current passes through
any conducting medium there is
energy dissipated due to the
resistance of the medium. This
energy appears as heat and be-
comes important in the design
of resistances as the working
temperature depends on the
energy dissipated and the radi-
ating surface of the unit. High
power resistances, therefore,
must have a large surface area
and may even require fins to

obtain sufficient area. Hollow
resistances generally keep
coolest if mounted vertically

and clear of all surrounding
parts as the tube acts as a chim-
ney giving better air circulation.

This heating effect is used in
thermocouple and hot wire type

measurement. The latter type
uses the fact that metals ex-
pand when heated to move the
pointer.

3. Chemical effect. When an
electric current passes through
the solution of a salt, the salt
may be broken up into its com-
ponent elements and these are
denosited on the electrodes, or
discarded from the solution as a
sediment. In general the metal-
lic radicle (part) of the salt is
deposited on the electrode where
he current leaves the solution.
Given the right conditions the
elctrode where the current
enters the solution, that is, the
anode, will, if of metal, be dis-
solved to make up the metal lost
to the cathode. This principle
is used in the production of
commercial copper, the crude
copper being purified electro-
lytically. This is also the cause
of electrolysis in the windings of
transformers and other wind -
ings. Any impurities in thc
impregnating wax or coil former
will cause a slow leakage and
the wire, being positive is grad-
ually eaten way. This type of
failure is easily recognised by
the greenish spot of copper salt
at the fault. The use of isocore
transformers in which the core
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and winding are connected to-
gether and suspended clear of
any earthed metal in insulating
compound greatly reduces the
possibilities of electrolysis fail-
ure.

The magnetic and heating
effects of a current are the ones
that mainly concern the radio
engineer.

Electromagnetics

The relation between the mag-
netizing effect, called the mag-
neto-motive force (m.m.f.) of a
coil and its dimensions, number
of turns, and current is given
by :—
mmf.—=04x314xNI

—=1.26 N I. gilberts.
where N = number of turns
I = current in amps.

The flux (total) for any mag-
netic circuit may be calculated
from the m.m.f. and reluctance
thus:—

Total flux = m.m.f. div. reluct-
ance.

In general the ampere turns
are determined rather than the
turns and current separately.
This is done because the same
effect can be obtained from a
large number of turns and a
small current or a small num-
ber of turns and a large current.

In the reluctance problem
worked out previously we can
now determine the ampere-
turns for a given flux. Say a
maximum flux density of 10,000
gauss (total flux of 30,000 max-
wells (or lines) which is below
saturation for most steels.

Flux =126 NI div. R
30,000 =126 N I div. 0.009

N I =30,000 x 0.009 div. 1.26

— 210 amp.-turns.

If this output transformer has
3,000 turns on the primary then
the steady D.C. to give this re-
sult would be:—

T —210/3000
—0.07 amp.

This is 70 milliamps, so the
plate current of a normal out-
put valve (about 40 ma.), to-

gether with superimposed A.C.
would be well below saturation.
The peak upward swing of a 6V6
reaches about 90 ma. so there
may be some slight distortion
under maximum output condi-
tions.

In designing iron cored induct-
ances such as filter chokes it is
the usual practice to adjust the
reluctance by means of the air
gap to a compromise between
obtaining maximum inductance,
which depends on the turns
squared, and preventing satura-
tion, which depends on N I. The
use of the air gap also makes
the inductance more constant
for a range of D.C.

Induced Currents

An important principle of

electromagnetics is that which

states: if a conductor moves in
a magnetic field so that it
crosses or cuts thatuﬁeld there
will be a voltage induced in that
conductor. The magnitude of
the voltage depends on the
length of the conductor and its
velocity (both measured at
right angles to the field) and the
strength of the field.

Voltage = Flux density x Length

X velocity

100,000,000
Flux density in gauss,
length in cms., and
velocity in cms. per
sec.

The direction of the voltage is

(Continued on next page)
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MAGNETS (Continued)

such that any current due to it
would oppose the motion pro-
ducing the voltage. The polarity
of the voltage generated is
simply determined by Fleming’s
right-hand three-finger rule,
thus: Consider the thumb, first
and second fingers of the right
hand to be mutually perpendic-
ular (i.e. thumb up, 1st finger
out, 2nd finger at right angles
to palm), then, when the thumb
points in the direction of motion
of the conductor, and the first
finger in the direction of the
field, the second finger will indi-
cate the direction of the induced
current. This is illustrated in
Fig. 4.

Conversely, if a conductor in
a magnetic field has a current
passed through it, it will tend to
move across the field. The direc-
tion of motion will be such that
it would induce a current in
opposition to that flowing.

These two principles are very
important, the first being used
in generators, dynamic micro-
phones and pick-ups, trans-
formers, etc., while the second
is the principle of operation of
motors, dynamic speakers, mov-
ing coil meters, ete.

Thermo-Electricity

When two dissimilar metals
are connected to make a closed
circuit and one junction heated
a current will flow in the cir-
cuit. The magnitude of the
current will depend on the
metals joined and the difference
in temperature of the junctions.
The insertion of other materials
such as meter windings, etc., be-
tween the cold ends does not
affect the results. This thermo-
electric effect is the principle of
operation of thermo-couples for
measurement of high tempera-
tures and of thermo-electric
type R.F. meters.

Piezo-Electricity

If two properly cut slabs of
a piezo-electric crystal such as
rochelle salt (sodium potassium
tartrate) are cemented together
with one electrode between
them and the other in contact
with their outer faces any dis-
tortion (of the correct type—
some are cut to be sensitive to
bending and others to twisting)
will produce a potential differ-
ence between the electrodes.
This is the principle on which
crystal pick-ups operate. As
with most electrical laws the
reverse is also true; that is, a
potential applied to the crystal
will cause a distortion,
principle being that used in
crystal earpieces for hearing aids
and the like.

Types of Electric Current

There are two main types of

this |

electric current—unidirectional
or direct current, and alternat-
ing.

A unidirectional current flows
only in one direction and may
be steady or pulsating.

An alternating current re-
verses its direction in a periodic
manner.

In radio work unidirectional
currents are supplied to valve
electrodes (except in the case of
rectifiers when alternating volt-
ages are applied but by the
action of the rectifier the cur-
rent is only allowed to flow in
one direction), while alternating
currents appear in aerial coils
and leads, transformer second-
aries and speaker voice coils, and
A.C. supplies.

Part of this New Series is due
to appear in next month’s
issue

Flat Cone For Rola ‘0-12°

OLA’S new Model 12-0 12
R inch permanent magnet

type loudspeaker, the re-
lease of which last month attrac-
ted widespread attention in trade
and technical circles, is now
being supplied fitted with an
F23 type cone. This new cone
gives the loudspeaker response
characteristics which are parti-
cularly suitable for high quality
radio reproduction, and for use
with gramophone amplifiers.

The F23 cone response is sub-
stantially flat from 60-70 cycles
(depending on the fundamental
diaphragm resonance of indi-
vidual loudspeakers) to 6.5 K.C.,
and does not exhibit the rise in
the 1500-4500 c.p.s. region which
was introduced into the F22
cone to compensate for the high
rote loss due to sideband clip-
ping in selective radio receivers.

The overall performance of the

Rola Model 12-0 equipped with
the F23 cone is extremely smooth
and free from undesirable peaks.
Though rated only to cover the
60 to 6,500 c.p.s. range, it will be
found in practice that Rola
Model 12-0 will give a useful out-
put at frequencies well above 6.5
K.C.

Power handling capability of
Model 12-0 fitted with the F23
cone is the same as for the F22
cone, ie., 7 watts continuous,
which means that the Iloud-
speaker will handle the full out-
put from a 15-18 watt amplifier.

The two cones may be readily
distinguished. The F22 cone
has 15 narrow concentric corru-
gations across its surface. The
F23 has 5 wide concentric cor-
rugations.

Retail price of Model 12-0 has
keen fixed at the extremely com-
petitive figure of 71/6d.
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LATEST IN CIRCUITS

KFactory-Made Set Design

EADERS often write in to
ask if the performance of
the sets detailed in our

columns can be expected to ap-
proach that of the factory-built
sets which are available on the
market to-day.

Qur reply is invariably that,
provided the best of components
are used and the set properly
built and aligned, the sets des-
cribed by us should perform just
as well, if not better, than fac-
tory-buil: sets oi similar type.

Pressed about this subject to
the point of exasperation, here
are a few circuit details of a
prominent factory-built set of
the latest type, bearing a famous
name and selling well at the
moment.

A close examination of this
circuit will show that it is quite
conventional and simple. It
does not contain any mysteries.
The performance of any set

By
A. G. Hull

which is built to this -circuit
would depend mainly on the ef-
ficiency of the components used.

Taking the converter stage,
this is quite normal, except for
the use of the fixed padder con-
denser to also serve the purpose
of the usual grid condenser. (In-
cidentally, there is a slight error
here in our re-drawing of the
circuit; the padder is between
the grid terminal of the oscillator
coil and the lead connecting the
tuning condenser to the oscilla-
tor grid.) Next is the ordinary
type of i.f. stage, at 455 Kc., but
with a little feedback capacity
from plate to grid circuit.

The detector stage is simple,
too, with a 10 meg. grid resistor

to provide bias for the audio por-
tion. The audio end is also con-~
ventional along the old-style
lines, without such modern ideas
as inverse feedback. A fixed
condenser of .01 mfds. across the
speaker makes a good job of lop-
ping off all high-note response
and the distortion which would
otherwise abound.

Actually, this condenser is fit-
ted from plate to earth, thereby
putting it under additional stress
to the normal high tension volt-
age. In fact, the condenser in
the original set had broken
down, which was partly the rea~
son why it happened that I was
prying into its innards. Why
set designers continue to puf
this tone correcting condenser
from plate to earth is beyond
me. In such a position it has o
stand up to normal high tension

(Continued on next page)
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FACTORY SET (Cont.)

voltages, plus audio peaks. It
is just as easy, and so much
safer, to put it across the speak-
er transformer secondary, from
plate to high tension, instead of
plate to earth. But in this im-
proved position it has only to
withstand the pressure of volt-
age actually developed across
the speaker transformer second-

ary.

Following fairly general prac-
tice these days, the rectifier is a
8X5, which operates from the
same heater winding as the rest
of the valves in the set, thereby
making it possible to use a
cheaper power transformer con-
struction.

The automatic volume control

and bias circuit is a simple and
effective one, picking off a nega-
tive voltage by means of 50 ohm
resistor in the centre-tap circuit
of the power transformer second-
ary. This provides a bias of 3
volts for use as minimum bias
for the first two valves, also as
delay for the a.v.c. diode. This
resistor is also a handy checking
point, as a voltmeter across it
will give an indication of the
total high tension current drain.
If the correct voltage appears
across this resistor it is a fair
indication that voltage and cur-
rent drain throughout the set is
normal.

To sum up, it seems that pre-
sent-day factory-built sets use
straightforward circuits. Tricks
of all kinds are avoided, even
inverse feedback.

Complete Service

: for the :

Home Constructor

COMPREHENSIVE STOCKS .OF ALL
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CIRCUITS

(Continued from Page 22)

book shops which cater for the
technical man. However, one
point should be borne in mind
when looking up valve connec-
tions, and that is to ascertain
whether the connections are as
viewed from beneath the chassis
or on top. In the majority of
cases the underchassis view is
given, but not always, so be sure
on this point.

This completes about all the
main circuit symbols you will
come across in the average cir-
cuits, although it would be just
as well to point out a few com-
mon switch symbols which you
may find, especially in battery
circuits. These are shown in
figs. 31, 32 and 33. Fig. 31 repre-
sents a single throw, single pole
or ordinary single contact switch.
Fig. 32 is a single pole double
throw or two-way type, and fig.
33 a double pole double throw or
two-way double contact switch.
Four more symbols which are

N e a e e e ay na

Next Month - - -

THE

“Vega” 5

@ Designed by the makers
of “VEGA” COILS to
give best dual - wave
performance with their
new coils. hgelles

Order Now

e e e e e

used in Dbattery circuits and
should be understood are fig. 34,
which is the conventional sign
for the positive and negative
connections of a single battery
cell, fig. 35, cells in series, and
fig. 36, cells in parallel. The
number of cells is not always
shown, but just sufficient to in-
dicate which are the smaller
filament and bias batteries and
which the much larger high ten-
sion, as shown in fig. 37. Quite
often these symbols are not used
at all, but simply LT or A for
filament, HT or B for high ten-
sion and C for bias.

From the foregoing explan*
ation and with the aid of the
schematic diagram and pictorial
diagram of the same circuit il-
lustrated, you should have no
difficulty in following any cir-
cuit after a bit of practice. In-
cidentally, the circuit, though
rather old, is quite orthodox and
represents a superheterodyne.
Modern equivalent valves to
those shown could be used if at
any time you wish to build it.
However, I would strongly recom-
mend that you make a start on
something more simple.
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FOR THE AMATEUR

VOLTAGE REGULATION
By J. N. Walker (G5JU)

N the ordinary domestic re-
ceiver, the load applied to the
power supply is practically
constant and the question of
voltage regulation is unimport-
ant. On the other hand, in lab-
oratory instruments used for

accurate quantitative measure-
ments, it is essential to arrange
for voltage supplies constant to
within extremely narrow limits
and the expense of doing it is
justifiable.

Amateur requirements are dif-
ferent in several ways. In the
majority of cases, it is to be ex-
pected that the voltage in vari-
ous pieces of equipment will be
varying during operation, and
sometimes varying over wide
limits. Under some circum-
stances such variations may not
matter much—under others, they
can be very undesirable, and
steps should be taken to prevent
or materially reduce the varia-
tions. The question of economy
comes into the picture but for-
tunately the laboratory standard
—regulation to less than one volt
—1is by no means necessary. The
gaseous type of voltage stabiliser,
either singly or in combination,
can usually be made to meet
most amateur requirements.

Regulation of Power Supply

It is always well to design a
power unit, for any given pur-
pose, with adequate inherent reg-
ulation. Where the load is con-
stant, or varies only over a small
range, as in receivers and Class
A audio amplifiers, a condenser
input filter is suitable. Where
the load current is subject to

wide variations (e.g. Class B
modulators, keyed transmitters),
then invariably a choke input
filter should be used. Care should
be exercised to see that the input
choke is of the correct type (no
air gap in the core, and with
suitable current carrying and
inductance ratings). Such points
as low resistance transformer
primary and secondary windings,
low resistance chokes, low volt-
age drop in the recitifier(s), all
help to improve the inherent
regulation.

Receiver Considerations.

In a communications receiver,
it is desirable, if not essential,
to avoid fluctuations of voltage

at points liable to affect the
operating frequency. The varia-
tions may arise either from flue-
tuations in the mains supply or
by the change in H.T. voltage
which is liable to occur when the
gain of the variable-mu valves is
varied, so causing a change of
total current drawn from the
power supply. It must, however,
be noted that it is the variations
of current consequent upon
change of voltage, which cause
frequency shift. A pentode is a
constant current device—small
changes of anode voltage affect
the anode current hardly at all
but changes of screen voltage
may have quite a considerable
effect on the anode current. In

(Continued on next page)
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Fig. 1—Constant veltage power supply unit.

With 270 volts in from

standard power unit, an absolutely constant voltage, variable at will
between limits of 100 and 230 volts, at any current up to 70 mA, is ob-
tainable.

RL,2 25,000 chms 1 watt .. .. ..
R3 100 ohms 1 watt .. .. ..
R4,6,7 30,000 ochms (R7 1 watt) ..
R5 25 megohm 1 watt .. ..
RS 50,000.0hms wire wound .,
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Cl .01 mF. Mica

C2 4 or 8 mF.

C3 1 mF. or more.

Vs 7475 or 85A1 Mullard
V1 6L6 or EL37

V2 EF50
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VOLTAGE REGULATION (Continued)

a self running oscillator, change
of anode current affects the
slope and the input and output
impedences of the valve and
hence is liable to vary the fre-
guency directly. Also, the fact
that the internal dissipation
changes one way or the other,
gives rise to a change of inter-
electrode capacity and this again
affects the frequency.

Where a pentode or tetrode
valve is used as a primary source
of frequency control, in a self-
running circuit, it is important
at least to stabilise the screen
voltage and better if the anode
voltage also is stabilised. The
only difficulty with the Ilatter
procedure is that the voltage may
be somewhat low for satisfactory
operation. 2

Usually, the oscillator output
will be fed into another valve—
a frequency changer, or perhaps
a buffer amplifier, which will
invariably be a pentode (or tet-
rode). Stabilisation of the screen
voltage of the latter will confer
constant operating conditions,
without which reflex action, due
to variation of input impedence

and capacity, would affect the
oscillator frequency.

Unlike a pentode, a triode is
not a constant current device.
Change of anode voltage results
in an instantaneous change of
anode current, and the more
constant the anode voltage is
maintained the better.

It should be made clear that
the addition of a stabiliser will
not correct slow frequency drift,
other than that consequent upon
varying dissipation, mentioned
above. A steady oscillator fre-
quency is achieved by attention
to the design of the oscillator
circuit and constants.

Similar considerations apply to
a variable frequency oscillator,
used as the primary drive for a
transmitter, to a frequency
meter and to a signal generator,
each of which is based on a self-
running, high stability oscillator.

Transmitter Refinements.

It is desirable to stabilise the
voltage applied to a crystal oscil-
lator (anode or screen), not only
to improve frequency stability
but also to prevent H.T. surges
causing high R.F. voltages and
crystal current.

1FG.3

cor e

2] <

o
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R rea

Fig. 3.—Stabilisation of Exciter Stages.

All screens are connected to

stabilised line.

R2 Usual grid leak.
R3,4,6 Low value (47 ohms) C4
decoupling.
R’5 7,000-100,000 ohms.
32

C1,2,3. Usual decoupling condenser.

.01 mF. Mica.

R1 See appendix.

Most pentode and tetrode
transmitting valves are given
very definite screen grid voltage
ratings, based on a figure for
screen dissipation, an increase in

Fic2 ol
Vo P L
S50
Vi K
Bt

Fig. 2. V1 is a triode oscillator,
with tuned circuits omitted for sim-
plicity. V2 is a pentode frequency
changer, etc. The anode of V1 and
screen of V2 are connected to the
stabilised H.T. line.

which is likely to cause harm to
the valve. This statement ap-
plies particularly to the larger
valves (807, 813, etc.) and to the
family of double beam tetrodes.
When C.W. is employed, the
voltage on the screen grid is
liable to rise to the full H.T. line
value. Possibly, this is not harm-
ful in itself, but the transition
from full line voltage to working
voltage, when the key is pressed,
takes a fraction of a second and
makes it difficult, if not impos-
sible, to obtain a clean signal on
“make.” This rise and fall of
screen voltage may, of course,
apply to a chain of valves, fol-
lowing the keyed stage, which
only makes matters worse. Sta-
bilisation of the screen voltages
throughout is the ideal, although
not always realisable economic-
ally. A separate, small, valve-
stabilised power unit is one good
method but a combination of
stabiliser valves will prove almost
equally satisfactory.

Although not so important as

Australasian Radio World, May, 1949



regulated screen voltage, it is
good practice to stabilise also the
fixed control grid bias, particu-
larly in the case of the final
valve(s).

Modulator Applications.

The importance of regulating
the screen voltage of audio
amplifiers (modulators) running
in other than a Class A mode,
has previously been pointed out
and alternative methods of
achieving this object are sug-
gested later. In the article re-
ferred to, grid bias was derived
from batteries, this being a
simple and reliable method.
Where it is desired to dispense
with batteries, stabilisation of
the grid bias voltage becomes
necessary and means of doing so
are given.

The Gas-Filled Stabiliser Valve.
When a potential is applied be-

tween two electrodes in a low
pressure gas, the free electrons

MoD. TRANS.

1y -

HT.
Ri

Vsl L

e

Rz ‘; -’ 2
-h ‘L Vs2 ﬁ-
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Fig. 5—Two stabiliser valves used in
series to provide a constant voltage
drop to screens of modulator output
valves. Also applicable to R.F. valves.
Assuming 807 valves with 600 volts
H.T.,, VS1 and VS2 can be Brimar
VR150/30. The resistors R1, R2 and
R3 (each .25 megohm) ensure pro-
per ionisation.

present attain a high velocity
and ionise gas molecules by col-
lision. The new free electrons
thus liberated are in turn accel-
erated and more ionisation by
collision occurs. This section is
cumulative an drapid, conse-
quently the conductivity of the
gas between the electrodes in-
creases quickly with increasing
current. A very small increase
of voltage at the electrodes re-
sults in a considerable increase
in the current flow through the
gap.

By suitable design, the voltage
across the gap can be made prac-
tically independent of the cur-
rent passing so that the voltage
across a varying load will re-
main substantially constant.
Fluctuations in the supply vol-
tage appear across the series
1esistance but not across the
stabiliser gap.

Since voltage remains prac-
tically constant with compara-
tively large changes of current,
the gap has no resistance in the
usual sense of the word. Never-
theless, the gap has an A.C. im-
pedance, which varies with fre-
quency.

A certain voltage is required
to cause the gap to ionise—gen-
erally about one third greater
than the maintaining (stabilis-
ing) voltage. This voltage must
be applied through a series re-
sistance, to limit the current flow
to a safe value. The method of
ascertaining the correct value of
this series resistance is given
later.

The permissible maximum cur-
rent varies between different
types of valve and details are
given in a separate panel. There
is also a minimum current below
which ionisation, and therefore
the control characteristic, tends
to be erratic. With some types,
a third current value is men-
tioned, this being the figure at
which the stabiliser should be
operated for close control. This
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Fig. 4. Screen grid stabilisation of

813,PT15 and similar high anode

voltage valves. VS1 and VS2 can be

Brimar VR150/30, giving 300 volts.

R2, 3—.25 megohm. Shoke 20H I0
maA.

R4, 5—100 ohms or more. Cl1, .01
mF. Mica.
R1.—See appendix. C2,3,4, Usual

by-pass condenser.

latter current is usually some-
what low and is most useful
when the valve is used for volt-
age reference purposes.

It should be made clear that
the specified stabilising voltage
for any given type is only an
average value—the actual voltage
will vary over small limits be-
tween one valve and another of
similar type.

Valve Stabilisation.

Fig. 1 is a circuit of a valve
stabilised power supply, to fol-
low after the normal smoothing
components. Regulation is
brought about by feedback action
through VI to the control grid
of V2, the internal voltage drop
of which varies accordingly and
in a manner which maintains a
remarkably constant output volt-
age.

A unit of this type confers sev-
eral advantages. The voltage is
maintained constant despite
variations of load current or
mains supply voltage, the out-
put impedance is very low and
the hum content is reduced.
Admittedly additional valves and
components are required, com-

(Continued on next page)
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VOLTAGE REGULATION (Continued)

pared to an ordinary power sup-
ply, but the advantages outweigh
the disadvantages: The writer
has in use, with a V.H.F. con-
verter, a unit built exactly as in
Fig. 1, and it has made an ap-
preciable difference—to a degree
which makes it practically indis-
pensable.

As shown, the unit is suitable
for an output of up to 70 mA, at
a voltage which can be varied
between 100 and 230 volts, by
adjustment of the potentiometer
R8. The transformer in the
power supply is an ordinary
300-0-300 volt receiving type—
one with a smaller or larger out-
put can be used, according to the
desired output voltage.

The whole of the H.T. current
flows through V2, which must be
capable of handling it. The in-
ternal dissipation will, however,
be less than in other applica-
tions, because the anode/cathode
voltage drop will be less. For
good control V2 should possess a
high mutual conductance, as is
the case with the 6L6 suggested.
Several other types of valve (807,
EL37, PX4) are equally suitable.
Where a current greater than
60/70 mA is called for, two valves

by not asking for others.
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BACK NUMBERS AVAILABLE.

All previous special offers having now been cancelled, back numbers
are available at 1/- each, post free, or 10/- per dozen.
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If you particularly want issues which are
not in stock, we suggest that you use the Bargain Corner.
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in parallel will be required in the
V2 position.

This circuit is recommended
where extreme overall stability
is desired, such as in a V.F.O.,
frequency meter and a signal
generator. It is also excellent
for providing an independent
screen voltage for pentodes or
tetrodes, particularly in a trans-
mitter. In the latter case it
should be noted that provision is
necessary for switching off and
on the screen H.T. supply, simul-
taneously with the anode supply.

The stabiliser valve used in
Fig. 1 acts as a voltage refer-
ence source. The Mullard types
85A1 and 7475 (as specified) are
the most suitable types for the
purpose.

Separate Stabilisation of a
Low Power Oscillator

The circuit given in Fig. 2
shows probably the simplest
application of the stabiliser
valve. It is assumed that a
triode valve, such as a 6J5, EC52,
ete., is being used with a more
or less steady load current and
with an H.T. supply liable to
vary over small limits. There
are quite a number of stabiliser

valves which can be employed in
| e

Only the

IR %

T

such a circuit, depending on the
regulated voltage required and
on the current consumption
allowable. The Mullard 7475 and
the Osram ST11 are economical
types and give close regulation.
The voltage is on the low side
but adequate for an oscillator in
a receiver. The accompanying
table provides comprehensive
figures for various British made
stabiliser valves, from which a
type can be selected for higher
voltages and for currents.
Where the load current is liable
to vary, the selected stabiliser
valve must possess a range of
current flow equal to the ex-
pected variations. Also indi-
cated in Fig. 2 is a pentode valve
(V2) associated with the oscil-
lator in one way or another, with
its screen fed from the stabilised
supply. The condenser in par-
allel with the stabiliser should
be noted. Its purpose is to short-
circuit any high frequency cur-
rents which may tend to develop.
The value of R1 calls for
special consideration and is
dealt with in the appendix.

Exciter Stages.

Fig. 3 shows how improve-
ments can be effected in the
exciter stages of a transmitter,
using tetrode valves throughout.
A good average value for the
screen voltage in valves such as
the 6V6, 6L6, 807, KT8, QV04/7
used in this class of service is
200 volts and the circuit is ar-
ranged to provide this value (or
near). A jack is included in the
feed to the screen of V3 for key-
ing purposes. Since the voltage
is held constant, with the key up
or down, a clean characteristic
is obtained. The current broken
is small and, in many cases, a
key click filter will be unneces-
sary.

P.A. Stage.
As mentioned earlier, one of
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the most important points in a
transmitter calling for stabilisa-
tion is the screen grid of the P.A.
stage, to prevent large variations
of voltage.

Vhere high anode voltages
(1000 or more) are employed, it
is not desirable to feed the sta-
biliser from the P.A. high ten-
sion supply, as a large series
dropping resistor, of considerable
wattage, will be necessary. It is
better to use the exciter high
tension line and Fig. 4 shows
how this may be accomplished.

In a transmitter used for C.W.
only, the screen of the P.A. valve
may be taken directly to the sta-
biliser anode. If, however, tele-
phony is also employed, this con-
nection will prevent proper mod-
ulation, as the relatively low

impedance of the stabiliser will
by-pass audio frequency cur-
rents. In Fig. 4 therefore, a
choke is included in the lead to
the screen grid—the latter can
then follow the modulation but
is held at a constant D.C. poten-
tial. Two stabiliser valves in
series are necessary and the
types will vary according to the
screen voltage recommended by
the makers for the P.A. valve.
To assist readers in selecting a
combination of adequate current
carrying and regulating volage,
a panel has been prepared giving
information regarding a number
of popular P.A. valves. In cases
where the final anode voltage is
comparatively low (400/500
volts), an alternative method of
stabilising the screen supply is

Acclaimea

the series connection of one or
more stabiliser valves. This is
discussed in a later paragraph.

Modulator Service.

In a Class ABl1 or AB2 Modu-
lator, using tetrode output valves,
the screen current is liable to
swing over wide limits. This is
not detrimental in itself—the
trouble is that, when the screens
are fed from the anode supply
via a series resistance, the screen
voltage drops when a driving
voltage is applied to the control
grid. This means that just
when more power output is re-
quired, the valve is operating
under a condition which results

(Continued on next page)

by users everywhere,

Trimax Transformers are con-
structed from finest materials—

%W and feature hich Permeability,

{ Nickel Iron Alloy

corec

heat

¢ treated for optimum results. Av-

i ailable in Line to Line, Line to

] G.ri'i. Plate to Line, Interstage,
Single and Push Pull types.
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VOLTAGE
REGULATION (Cont.)

in less power output—a fact
which obviously affects both
total power output and quality.

An alternative method is
shown in Fig. 5. This circuit
anticipates some remarks about
the use of stabiliser valves in a
series connection, instead of in
the more usual shunt connection
employed in the earlies circuit.

The stabiliser valves in Fig. 5
ensure a constant veoltage drop
between the anodes—or rather
the H.T. line—and screens of the
output valves, so that, providing
the main H.T. voltage is reason-
ably steady (a matter of the
power supply design), the screen
voltage also remains steady irre-
spective of the screen current.
The correct stabiliser valve
combination will depend on the
anode voltage. For example, if
the latter is 600 volts (assuming
807 valves) two VR 150/30 valves
in series are suitable.

Stabilised Negative Grid
Voltage.

It is not a difficult matter, by
suitable choice of valves, to
secure a stabilised fixed negative
bias voltage between 100 and 150
volts, as required by many power
amplifier transmitting valves.
Provided the grid current is mod-
erately low, the circuit can be
quite simple—a typical example
is given in Fig. 6 (a). The
Power supply—hardly a proper
title in this instance is, in fact,
only necessary to ensure that the
stabiliser valve strikes, so that it
functions whether or not grid
current is flowing. Consequently,
the power unit can be elemen-
tary and as shown, a small fila-
ment transformer (in reverse)
and almost any small power
valve can be pressed into service.
If a variable bias is required, the
lead to the control grid of the
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200v R
T — Vs
AC R2
-30v.
R3
FIG.6B o
Fig. 5 (a)—Simple method of obtaining stabilised bias supply. Max.

(negative) voltage will depend on type of Vs employed.

C1 SmF.

c2 .01 mF,

R2 10,000 ohms wire-bound.
R1

with S130, etc.)

V1, any small power valve (10mA).

See appendix (6000 chms with a small current stabiliser, less

Transformer—filament type in reverse.

200
-230 V.

63v.
Vi

[
N

iL
L

GHv
FIG6R. suply

Fig. 6(b).—Modulator grid bias supply. The transformer should deliver
200 to 230 volts, 7 0to 80 mA. Adequate ventilation should be arranged
for rectifier and resistors.

Cl1,2 8 mF.
Choke 10-20H 70/80 mA.
R2 1500 ohms 10 watt.
R3 500 ohms 3 watt.
P.A. valve(s) can be taken from
the moving arm of a 10,000 ohm
potentiometer connected in par-
allel with VS. The later may
be a Brimar VR 150/30 or a Cos-
sor S 130, or equivalent types.
It is not so easy when a low
stabilised veltage is called for.
particularly when the resistance
in circuit must be kept low, as is
a requirement in the grid circuit
of a Class ABl1 or AB2 audio
amplifier. A common value of
grid bias in such amplifiers is 30
volts, and no stabiliser is avail-
able, which will regulate at less

Vs Type C130.
Rectifier Selenium 250v. 80 mA.
R1 (- Choke) 1000 ohms 10 watt.

than 55 volts. And this one (the
S.T.C. G 120/1B requires 100
volts to ensure striking. It
therefore becomes necessary to
maintain a high rectified cur-
rent, so that the 30 volts re-
quired can be developed across a
low resistance. A suitable cir-
cuit, using a Cossor S130 valve,
is shown in Fig. 6 (b). A com-
bination of resistors gives a fixed
output voltage of 30 volts—varia-
tion can be effected by altering
the ratio of the specified values.

(To be concluded in next
month’s issue)
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FOR THE RADIO DEALER

SELL SPEAKERS

SELL SPEAKERS
HINGS are pretty tough in
the radio business these
days, and the average sub-

urban radioman is hard pressed
to keep the wolf from the door.
Repair work 1is available in
plenty, but it takes a lot of it to
pay the rent. Selling new sets is
hard, and isn’t made a bit easier
by the recent ballyhoo about

television.

I have hit on one little scheme
for making extra money which
seems to be working out fine,

and so I am passing on the tip
for what it is worth. Briefly, the
idea is to sell a2 new speaker

Contributed by
a successful
suburban dealer

with every repair job, or at least
with a great many of them.

In the radio repair room I have
a solid console cabinet with one
of the new Rola “O” type speak-

ers mounted in it. When a cus-
tomer comes in to see if the old
set has been repaired, I plug it
into the Rola, and then mention
that the set is now going again,
but that it sounds ever so much
better on a modern speaker.

It is easy enough to switch
over from one speaker to an-
other, and the difference in re-
sults is so marked, in most cases,
that the sale of the new speaker
is a push-over.

The price of the new Rola
speaker seems to be moderate
enough to be within the reach
of the average set-owner, yet
sufficient to build up the turn-
over by quite a considerable
amount, if the above suggestion
is accepted.

This Month We Feature . . .
COILS of the BC Band

Type M9 Aerial

DO YOU KNOW!
AEGlS have been making
M10 R.F.

Co:ls and B for i ”  MI1 Osc. g

; ' Made to exacting standards I
from finest quality materials, |-RADIO PART
Aegis Coils are second to none. M ‘
The Broadcast coils listed ,,w [5!
above are mounted on a high
quality moulded bakelite base |
with numbered silver plated I
pins protruding 5/16 of an |
inch. Permeability Iron Core
is locked with retaining spring. !
The round covering can mea-
sures 21” high x 13” diameter, ‘
and is fitted with eyebolts (3) !
complete with nuts, with 13”7 | !
mounting centres. Chassis hole
of 1” minimum is required. All
windings coated with high
frequency lacquer. Remember,
when ordering specify type
of converter Valve.

Available from selected wholesalers throughout Aust.

EGH

MANUFACTURING COMPANY

208 LIT. LONSDALE STREET,
MELBOURNE, Vic.

Tria Y EARS
.+ ..and_have the
most comprehens:ve

range of quality
; components
“available !

7 Obtainagle from

selected wholesalers

throughout Australia
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CATALOGUE SECTION

NEW BRAND OF COIL URETS

S WILL be noticed by the
Aadvertisement in this is-
sue, there is a new name

in the coil business. This is
“Vega,” a name adopted from
the astral Vega, a star of the
first magnitude. Although the
name of the product is a new
one to our readers, many will
know the men behind the new
name, especially that of Lay
Cranch, who was a frequent

Frequency Meter
(Continued from Page 7)

ceiver or detector and tuned to
zero beat. A 6SA7 was used as
a detector and is more useful
than a receiver when checking
the frequency of a transmitter.

Stability

The stability of the oscillator
proved to be extremely good, the
maximum drift being about 300
c.p.s.,, which is perfectly satis-
factory, but this figure will vary
with the care taken in construc-
tion.

The dial is another important
factor, and only the best type
available should be used. The
cne shown in the photograph is
of Jap origin and can be read to
one part in a thousand, but any
type of good dial will be satis-
factory.

Frequency Coverage

The requency coverage is
from about 2 to 1.75 megs, but
can be varied to suit individual
requirements. The harmonics
are used for the bands that are
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contributor to our columns
about ten years ago, was mana-
ger of Crown Radio Products at
that time. He was later the
manager of the Kingsley organi-
zation in Melbourne. So, al-
though a new name, Vega has a
background of a lifetime of ex-
perience in coil design and con-
struction. For a start, the Vega
range consists of broadcast
coils, short-wave coils and inter-
mediate frequency transformers.

In the if. transformers there
are the VIF5 and VIF6, the two
standard types for all-round
performance and maximum gain
and selectivity. The same fea-
tures, but in miniature size, are
listed as VIF14 and VIF15. For
superhets with two if. stages
the recommendation is two type
VIF11, followed by a type VIF12.
All the intermediates retail at
13/9.

In the broadecast coils the
standards are types VC1, VC2
and VC3, for aerial, r.f. and os-

harmonicly related, as plug-in
coils do not allow accurate cali-
bration.

Calibration

The most difficult problem for
the home constructor is the cali-
bration of the finished article,
the most satisfactory way being
to calibrate it against a calibra-
ted fregmeter, such as a Bendix
or some other type of frequency
standard. Otherwise the going
is up-hill. Fortunately there are
guite a few amateurs now with
¢, Bendix, so it should not be too
Gifficult to get the use of one.

cillator, respectively. VC9 is a
reinartz coil for small sets. In
miniature sized cans are the
VC19, VC20 and VC21, for aerial,
r.f. and oscillator. This oscilla-
tor coil is suitable for the IR5
peanut, also the ECH33 and
6K8G. VC22 is a standard coil
for use with 6A8, 1A7 and 1C7
oscillators. VC23 is for the 6J8
and VC24 for the 6SAT. All
broadcast coils list at 8/9.

For short-waves there are the
VCH1, VCH2, and VCH3 for the
13 to 42 meter range, and VCH4,
VCH5 and VCHS6 for the 16 to 50
metre band. They list at 3/6
each.

SHORTS

Rex Gillett says YV5RY, Radio
Continente, Caracas, Venezuela,
has changed call-sign to YVKM.
(If you are not afraid of the
noisy area you will find them on
5.03 m.c. 59.28 metres, and best
time is when opening at 9 pm.—
LJK.)

Look out for Radio Athens
testing on 7.30 m.c. 41.10 met.
between 1 and 145 a.m. If you
should hear them send reports
to National Broadcasting Insti-
tute, 4 Righillis St., Athens,
Athens, Greece.

According to “Radio Call,”
Jim Paris, of Prospect, South
Australia, has logged Radio
Pakistan on 10 metres. My set
does not get down to 10 metres,
but this Bengalese station can
be heard most nights on 15.27
m.c. around 10.30, when news in
BEnglish is transmitted. Further
English is given at 12.50 a.m.

Radio Pakistan is situated in
Dacca.

Australasian Radio World, May, 194§



NOTES FROM MY DIARY

Shortwave Review

B.C.C.

In March issue I listed the
Transmitters of the B.B.C. An
error crept in and GWM was
shewn as 6.03 m.c. This, of
course, should have read 6.09
m.c.

Ever And Ever Better

Doubtless DX ilisteners have
noted he splendid recep-
tion from London on the 19, 16
and 13 metre bands.

As I type these notes I am
listening to “Radio Newsreel” on
the 16 metre band giving a re-
port on the “Republic of Eire.”
It is unbelievably clear and
volume is cut back to “just on.”
This would bear out the sugges-
tion in “London Callng” that
during the ensuing year of re-
ception, sunspot activity must,
in any case, be relatively high

and this means that radio con-
ditions should, generally speak-
ing, be good, and again tend to
tavor the shorter waves.

New Stations

Radio Pakistan, Dacca 15.27
m.c. 19.65 met.:

This is a new frequency for
this Bengalese station and can
be heard at 10.30 p.m. with news
in Engish. Further English ses-
sion is at 12.50 a.m. As can be
expected a good amount of
Indian music is transmitted and
many Indian dialects are em-
ployed. Previously Radio Paki-
stan has been operating on 6.075
m.c. 49.46 met. and the location
was Karachi.

GOA, Nova Goa, Portuguese
India 9.61 m.c. 31.22 met.:

Readers will remember in

March issue we suggested this

Conducted By
L. J. Keast

station would probapiy try 9.61
m.c. as 7.23 m.c was of an experi-
mental nature. They are now
heard — with  difficulty — from
1030 p.m. till 1230 a.m. The
“difficulty” is VLW-5, Perth,
which is on the same frequency.

Help Wanted

When he can’t determine it,
believe me it’s a corker. I am
referring to Rex Gillett asking
“Who Can Help” with:

“A Latin American heard on
approximately 6.965 m.c. from
about 10.30 p.m. He thinks it is
possibly YNEQ. Signals are fair
and musical numbers are inter-
spersed with Spanish announce-
ments.”

Another Latin American that
has him puzzled is on 6.335 m.c.

(Continued on next page)
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t GEORGE BROWN & CO. PTY. LTD. ¢
3
:2 267 CLARENCE STREET, SYDNEY Phone: M 2544 :%
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§ ROLA SPEAKERS @ EVERREADY BATTERIES @ AEGIS
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SHORTWAVE (Continued)

and heard around 10.55 p.m. It
may be TGTA. Marimba styie
music was heard at this hour.

VEREFICATIONS

Alan Beattie, of Bondi, brought
up his list of veries to 100 by
correct reports being acknow-
ledged from VLI-3; YDB-3 (7.27
m.c.); PLB-7 (11.08 m.c.); and
five of the Delhi stations.

Since sending me this news he
now has cards from: PCJ (17.775
and 15.22 m.c.); Manila (11.89,
15.33 m.c.); DZH-5 (9.69 m.c.);
DYH-3 (6.10 m.c.); XGOY (11.913
m.c.); PLB-4 (10.365 m.c.); YDE
(11.77 m.c.); YDQ-3 (11.084 m.c)
and HI12T (9.727 m.c.).

Miss Dorothy Sanderson says
cards and letters recently re-
ceived are: ZL-2, ZL-3 and ZL-4;
HCJB; SEAC for 16 and 19 met-
res; Denmark 11.80 m.c.; Kuala
Lumpur; JKG-2; XGAF; XGOA
17.76, 5.98 m.c.; Trinidad 9.62
m.c.; Norway 15.17 and 9.61 m.c.;
Radio Dalat French Indo China
6.18 m.c.; CBLX and Azores.

Mr. Rex Gillett, of Prospect,
South Australia, says:

Latest veries to hand are as
follows:—Cyprus (11,720) (9650),
SUX, Luxembourg (6090), XGOA
(9605), “Peer Gynt” (6280),
XURA, PLS, Athens (7295), Ra-
dio SEU (7117), OLR3A, OLR4A,
Singapore  (11,880), (11,850),
Samarang (11,030), Radio Dakar
(11,895), SDB-2, Radio Saigon
(11,780), Capetown (5880),
ZYN-7, Radio Andorra, CBLX,
WRUX (17,755) (11,740), WRUA
(9550), WRUS (11,790), WRUN
(11,730), HER-7 (1st from Aust.),
HER-8 (1st from Aust.), Radio
Polskie, Singapore, 7200 test,
ZNB, CRTBU, Omdurman
(13,320), JKG-2, JKA, Palembang
(4855), Algiers (9570), PCJ
(21,480), CRGRN, YV5RY, Radio
Mediterraneo Valencia, Radio
Tirana, Minado (9840).

Mr. Arthur Cushen, Invercar-
gill, New Zealand, reports:
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Verifications here include
HVJ (9645), Vatican letter, card
and schedule from H. Nolan,
English announcer; VUDS8 (£570),
OZH (15,165), HER8 (21,520, 1st
N.Z. report), YDQ3 " (11,084),
W8XAL (6080, propagation
transmissions), PHI (21,480),
WRUA (17,775), JKG, JKG2,
JKA, CR6RF, Munich (6170).

Arthur Cushen, of Invercar-
gill, New Zealand, as usual
sends some excellent informa-
tion. He says:

“Recent reports to KJOY,
8000 kes., now very much im-
proved ic 530 a.m. Saturdays,
in closing thanks listeners in
Australia and New Zealand for
reports. Signal every 5 minutes
is covered by station JJY, Kemi-
gawa, Japan, the new frequency
measurement station, which is
also on 4000 kecs. Others written
here are Pontianak, 8090 Kkcs.,
fair at 9.30 p.m., chimes and
news at 10 p.m. ZYCS8, 9610 kes.,
Rio de Janiero, is very good
now, opens at 8 p.m., but at 8.15
p.m. suffers interference from
Perth. LRM now good on 6130
kes. at 8 p.m. now that the U.S.
has dropped this frequency,
strange Chinese on 6220 kcs. to
9.30 p.m. when blotted out by
CE622 opening, HOB (6175), also
good opening at 9.30 p.m. Khar-
toum, Sudan, on 9750 Kkcs. very
good. XEQQ very nice at 1.30
p.m. with English hit parade
programme on Sundays. New
CBC schedule effective tomorrow
is:

Europe, CKNC 12.15-9.05 a.m.;
CKCX 12.15-2.28 a.m.; CKCS,
2.30-9.05 a.m.

Caribbean: 9.45-10.25 a.m. on
CKRA.

Latin America: CKCX, 945-
135 pm.; CKRA 10.29 am.-1.35
p.m.

UN-Australasia:

CKCS and

Java Stations

With Indonesia so much in
the news the list of stations
printed below should be of
interest to the short-wave
listener.

It comes from Alan Beattie,
who received same from Charles
Stuart of Radio Batavia. I have
varied the order slightly to ex-
pedite entry in your register.

YDB 2.24 m.c. 133.9met. Btvia.
YDB2 491 61.10 s
YDB3 7.27 41.26 AS
YDE 11.77 25.49 e
YDC 15.15 19.80 5
YDD 2.60 115.4 %
YDD2 4.865 61.66 *
PLB4 10.365 28.94 o
PLB7 11.027 27.27 g
PLF2 19.345 15.51 3
PLD6 17.63 17.02 iy
YDA 3.38 88.5 Bandoeng
YDA3 4.945 60.61 =
YDA2 6.17 48.62 .
YDQ 5.03 59.64 Makassar
YDQ2 9.55 31.41 2
YDQ3 11.084 217.06 5
YD12 4.37 68.75 Soerabaja
YD1 324 92.59 -
YD14 4.84 61.98 7
YD13 7.295 41.12 n
YDP2 721 41.61 Medan
YDL 3.27 91.75 Padang
YDK 4.855 61.79 Palembng
YDH 250 120.00 Semarang

CHOL 2.00-2.40 p.m. Mon. to
Friday.

Aust/asia: CHOL, CHLS 6.40-
8.35 p.m. Sundays.

BBC reception much better
over the past week, due to ex-
perimental transmissions, which
showed a big increase in
strength, especially on 19.16.13
metres, new schedules come into
effect on April 10th. Just re-
ceived a request for special graph
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and comparison on the past
week’s reception over general
reception here.”

Unfortunately I cannot print
the exceptionally fine list of log-
gings sent by Miss Dorothy San-
derson, but the following will
be helpful, particularly to the
many newcomers to this grand
hobby of dx-ing:

TGWA, Gautemala, 9.76 m.c.
News in Spanish and good pro-
gramme of music at 4.45 p.m. The
same station but on 15.17 m.c.
at 7.30 a.m. is good also.

Z2YX-3, Recife, Brazil, 9.56
m.c., has a fair signal at 6.30
a.m., when news in Spanish and
music is heard.

PCJ, Hilversum, 2148 m.c., at
8.45 p.m., give a talk, followed by
music. '

SBP, Motala, 11.70 m.c. Very
good at 11.15 p.m., when talk is
usually given.

HEI-5, Berne, 11.71 m.c. Excel-
lent at 5.15 p.m.

Leipzig, 9.73 m.c. News in Ger-
man at 5.30 p.m.

OIX-4, Denmark, 15.19 m.c.
Good programme at 11 p.m. They
ask for reports.

PCJ, Hilversum, 15.22 m.c.
News in English on Indonesian
problems at 8 p.m.

HCJB, Quito, 15.11 m.c. at 9.30
p.m. usual talk =nd hymns.

HCJB, Quito, 12.45 m.c. Uncle
John and the old family Bible
sescion and hymns.

HP5A, Panama News in Span-
ish at 9.30. Good programme and
signal.

1
. L
: International S.W. Stations of U.S.A. ;
1
q KCBA 15150 19.80 Alaska/Aleu 11.15 am.—6.30 p.m. )
; Delano 6120 49.02 Marianas/Phil. 7 p.m.—12.30 a.m. )
¢ KCBF 11810 25.40 Alaska/Aleu. 11.15 a.m.—6.30 p.m. 1
: Delano 9650 31.09 Japan/Korea 7 p.m.—12.30 a.m. )
: KCBR 15130 19.83 China/Japan 7 p.m.—8.45 p.m. )
: Delano 6180 43.54 China/Japan 9 pm.—12.15 a.m. )
L KGEI 15210 19.72 Mid-Pacific 3.30 p.m.—8.30 p.m. {
; San Francisco 9700 30.93 Marianas/Phil. 845 p.m.—12.20 a.m. )
: KGEX 11730 25.58 Mid-Pacific 3.30 p.m.—6.45 p.m. )
[ San Francisco 11730 25.58 Phil/E. Indies 7 p.m.—12.15 a.m. )
: KNBA 15130 19.83 China/Japan *5.15 p.m.—6.45 p.m. 4
b Dixon 6060 49.50 Hawaii/Aust. 7 p.m.—12.15 a.m. 1
¢ 21460 13.93 So. Amer. 10 a.m.—Noon :
[ 21460 13.98 Phil. 2 p.m.—2.30 p.m. :
¢ KNBI 9650 31.09 Hawaii/Aust. *5,15 p.m.—6.45 p.m. 4
. Dixon 9750 30.77 Phil/E. Indies 7 pm—12.15 am. )
[ 117170 25.49 So. Amer. 10 a.m.—Noon )
: 17800 16.85 Phil. 2 p.m.—2.30 p.m. :
: KNBX 11790 25.45 Australia 7 p.m.—8.45 p.m. 4
» Dixon 11790 25.49 China/S.E. Asia 9 pm.—I12.15 am. )
[ 15250 19.67 So. Amer. 10 a.m.—Noon )
: 15250 19.67 So. Pacific 3.30 p.m.—6.30 p.m. 4
b KWID 11900 25.21 So. Pacifie 3.30 p.m.—9.30 p.m. )
! San Francisco 9570 31.35 China 10 pm.—12.15 am. ]
t 17760 16.89 S. Amer. 10 a.m.—Noon ]
 KWIX 9570 31.35 Alaska/Aleu. 115 pm.—6.45 p.m. )
San Francisco 11860 25.30 Japan/Korea %5.15 p.m.—6.45 p.m. 1
! KRHO 17800 16.85 China/Phil. 7 p.m.—12.30 p.m. {
; Honolulu 15250 19.67 China/Phil. *5.15 p.m.—6.45 p.m. )
: MANILA 15330 19.57 S.E. Asia 7 p.m.—12.15 am. j
b 11890 25.23 China 7 p.m.—9 p.m. )
: 11890 25.23 USSR/KOREA 9 pm.—10 p.m. )
q 11890 25.23 China 10 p.m.—11 p.m. )
b 11890 25.23 E. Indies 11 p.m.—12.15 a.m. 1
! 11890 25.23 China 12.15 am—1.15 am. {
: Not on Mondays. 3
4
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Speedy Query Service

Conducted under the personal supervision of A. G. Hull

T.P. (Northcote) must have Leen
one of the schoolboys we men-
tioned in a recent story about dis-
counts.

A.—You have gained the wrong
impression from the article. We
don't want to stop you from get-
ting parts at the best possible
price. Our argumesant was that anv-
one with technical knowledee
enonugh to know how to use inter-
mediate transformers should eet
them at trade price. We can onlv
snugeest that vou re-read the article
more carefully, and you will get
the rieht idea.

V.H. (Williamstown) has a set
which svddenly started to distort
badly, with loss of power.

A.—This sounds like a broken
down counling conderser between
the detector nlate and the grid of
the output valve, but it could bhe a
valve eone dud. or even an elec-
trolvtic rondenser dried un. Re-
placing the broken down coupling
condenser would be easv enouch
but we have ro rlue 2s to how
much practical knowledge you
have. If in douht. it is always
best tn seek the assistance of some
one who knows about these thines.

tired to want to oscillate

NOTE
Ther= is an error in the cir-
cuit of the Third Dimensional
Amplifier in this issue. The first
fi'ter condenser shov'? be on
the rectifier side of the chok-.

F.A. (Burwood) is in trow*le
with the alignment of a Radiola
set.

A —With a well-built factory set
it is always safe to assume that
the original dial calibratiors will
be correct, so you can use that as
a starting voint. Set the diel
pointer so that it covers the full
sweep of the dial with the full
swing of the ganc condenser. Then
set on 600 Kc. or a station up at
that end, and pull the signal irto
place by adjustine the iron ecore
of the oscillator coil or the padder
condenser, according to the type
of paddine used. Then move down
to the high frequency end of the
dial and line up the aerial and
r.f. circuits, if anv. Correct if.
frequency must be set first of a'l.
of course, in order for the dial tn
track correctly. All the Radiolas
with plated chassis and valve cans
have an if. at 455 Kc. Older
;{nodels with blue enamel are 460

(o e

-
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K.M. (Bairnsdale) has a two-valver

which will operate well if he puts a

mica condenser across the reaction con-
denser, but only with a small aerial.
A—The way the set seems to be too
seems to
indicate that the valve has just about
lost its gallop. If you are quite sure

that the coils are in order, with ample

turns on the reaction winding and closely
coupled to the grid winding, we can

only suggest that you use the small
aerial or else fit a mica condenser of

0001 mfd. in series in the aerial lead-in.
Better still, if you have a small reaction
type of midget variable condenser, feed
the aerial in through this condenser and
adjust it to give you best results and
smoothest regeneration. It should have
quite a considerable effect on the re-
action. Doubt if results ever likely to
be 100% with the old valve, and feel
sure that you will need to replace it,
sooner or later.

B.R. (Albury) has come across an old

model set with a 57 type of autodyne
converter valve which goes out of

oscillation every now and then, some-
times over only part of the broadcast

band.

A.—Some other readers with experi-
ence with these worries may be able to
give you better help than we can about
this problem. So far as we know, the
only really satisfactory way is to fit a
new aerial and oscillator coil and a
2A7 converter valve. New socket and
several minor components are required.
Check the i.f. channel first to make sure
it has normal gain, and that all if.
trimmers peak. If one doesn't, open it
up to see if the trimmer was run back
to the oscillator circuit for feedback, as
was sometimes done. If so, re-wire the
trimmer across the i.f. winding in the
normal way and make sure that you do
qet the peak before going further.
Sometimes you can dodge all this worry
and expense by fitting a 5,000 ohm pot
as a rheostat in place of the 5,000 or
3,000 ohm bias resistor, then adjusting
it until the converter will work. How-
ever, sometimes it won't work. If any
readers have other suggestions, will be
pleased to hear from them.

HELP WANTED
Data on disposals valves
(English) types VT501 and
CV73 is sought by Rev. J. B.
Doran, The Presbytery, Lamb-
ton, N.S.W. Can any of our

readers help?
POLPONPEPONPOPN" " S OPLPPIIrLLIISI

H.E.D. (Petersham) wants ({o
know why the old American sets of
the 1928 era sounded so well.

A.——Actually these sets had a
poor high note response, but
they were free from harmonic dis-
tortion, duz to the use of triode
output valves and audio ampli-
fiers. Their speakers were heavy,
well-energised, with cones having
loose suspension on soft 1-ather.
Cabinets were solid, with heavy
baffle boards, and plenty of weight
to stand up to the recoil from the
reproduction of low notes. We
can sympathisz with your client.
who wants to keep the old-timer
in action, and suggest that you
suggest a complete re-build to fit
a modern tuner, but retain th- old
audio transformer, speak-r and
sneaker transformer. With triodes
in the output staze, vou shonld “a
able to retain the features of the
desired reproduction.

Bargain Corner

Advertisements for incerti~n in this
column are accepted free of char~e
from readers who are direct sud-
seribers or who have a regu'ar order
placed with a newsazent. Only one
advertisement per issue is allowed te
anv subscriber Minimum 16 words.
When sending in vour arlvertisement
be sure to mention the name of
the agent with whom you have your
order placed, or your receipt num
ber if yeu are a direct subscriber.
WANTED TO BUY—Cathode ray
oscilloscone. 3in. or larzer. Price
and particulars to 8504, c/o.
“Radio World,” Box 13, Morn-
ington, Vic. :

WANTED—Coil switch unit for

AMR200, also dials tor above
unit. Price, ete., to L. Poynter,
155 Mitchell Street, East
Brunswick, N11, Vic.

WANTED TO BUY—Audio oscii=
lator, A.W.A. or similar. Price 0
8505, c/0. “Radio World,” Pox
12 Mornington, Vic.

FOR SALE—Copies of “Radie
Wworld,” Vol. 7, Sept., 1942, to
May, 1543. Vols. 8, 9, 10 and 11
all ,complete (1944, 1945, 1946
1947), price 10/- per volume, or
1/- per copy, plus postage. Miss
Sanderson, c/o. Commonwealth
Wool and Produce Co., 499
Bourke Street, Melbourne.

FOR SALE.—English “Connoisse-
ur” gramo motor and pick-up,
complete with transformer, as
new, £18, delivered Melbourne.
Write 8502 c/o0. “Radio World,”
Box 13, Mornington, Vic.

Australasian Radio World, May, 1949
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TIRANSFORMERS OF DISTINCTION

SWINGING CHOKES
The swinging chokes in this section
have the same general design and
constructional features as the
smoothing chokes above. Gap rat-
ios, however, are modified on an in-
cremental inductance bridge te de-
velop large initial inductances, and
at the same time to maintain suffi-
cient inductance under full load
conditions to comply with the cir-
cuit requirements of high efficiency
rectifier systems where the maxi-

mum _possible regulations is re-

quired.

ITEM 32 Type No. 10255
Maximum Direct Current, 250mA
D.C. Resistance .... .... .... 100 ohms
Voltage Drop ... .... .... ... 25 volts

Swinging L is from 20 hys to 5 hys
Base: 33x27x3%in. H. Wt. 5lb. 4o0z.

Mntg: Vi . ... ... “S” is 2 in.
Insulation ... ... ... ... 1000 volts
ITEM 33 Type No. 5734
Maximum Direct Current, 300 mA
D.C. Resistance ..., .... .... 60 ohms
Voltage Drop .... .... .... ... 18 volts

Swinging L is from 15 hys to 4 hys
Base: 4 x 37 x 4in. H. Wt. 7lb. 120z
Mntg: Not Shown ... ... “S” is 2in.

ITEM 40 Type No. 60256
PRMATY - e 6v/6v

Secondary .... ... .... 250/250v 60 mA
Base: 3 x 23 x 23” H. Wt. 2lb. 8oz.
Mntp: V2 “S” is 13"
ITEM 41

Primary ... ... ... Type No, 20708
Secondary .... ... ... 250/250v 60 mA
Base: 3 x 2% x 21” H. Wt. 2lb. 8oz.
Mnte: V2 U e sBris 13"
ITEM 42

BLIMArys o . SN

RED LINE EQUIPMENT

PTY. LTD.

TRANSFORMER ENGINEERS

WORKSHOP: Cent. 4773, 2 Coates Lane, Mlb.
CITY OFFICE: MU 6895 (3 lines), 157 Elizabeth

Street, Melbeurne.

Secondary .. .... 130/130v 15 mA
Base: 3 x21 x 2i” H Wt. 2ib.
Mutg: Vans.. o .. “& s 17

OUTPUT TRANSFORMERS
The units in this section comprise
a useful range of ouput transform-
ers for the sound engineer special-
ising in amplifiers for public ad-
dress, “Music - while - you - work,”
paging systems, ete., where it be-
comes essential to minimise losses
due to the necessary use of mul-
tiple speakers at varying distances
from the amplifier. They are not
“High fidelity” transformers, and
are not intended as such. Thelr
frequency response, in all cases,
designed to be plus or minus édb
from 50 cps to 7 K/cs, and particu-
lar care has been taken to reduce
power insertion losses, which are
of considerable importance in this
field. Complementary types to
match speaker voice coils to line
will be listed in the future.

ITEM 43 pe \'o API

Primary Z. 5000 ohms us 29db

6V6 Class Al, 4.5 Watts Dc Max,
50 mA

Secondary Z. 500 ohms
Base: 23 x 2 x 2i* H. Wt. 11b. 8oz.
Mntg: MEIB ... ... ... “S” is 37
ITEM 44 Type No. OPI

Primary Z. 5000 chms ... Plus 29db
6V6 Class Al, 4.5 Watts, DC Max,
50 mA
Sec. Z: 12 ohms tap at 8.4 and
2 ohms
Base: 23 x 2 x 23” H. Wt. 11b. 8oz.

Mntg: MHIB ... ... ... “8” is 3

ITEM 4 T No.
PrFmaryaz 9000 chms‘p : 1(1)5 315%

6V6 pp Class ABl1 ... ... 15 watts
Sec. Z: 500 ohms tapped 250 ohm.

Base: 3 x 33 x 22” H. ... Wt. 3lb.
MBI ANE - o “8” is 13"
ITEM 46 Type No. OP2
Primary Z. 9000 ohms . Plus 34db
6V6 pp Class ABL s 15 watts
Sec. Z: 12 ohms tap at 8.4 and 2
ohms.
Base: 3 x 3% x 23” H. ... Wt. 3lb.
Matg: M- = e 20l < il o) {1
ITEM 47

Type No. AES
Primary Z: 6600 ohms ... plus 37db
6L6 pp. Class AB1 ... ... or 807’s
Sec. Z: 500 ohm, tapped 250 ohm.
Base: 4 x 4§ x 33” H. ... Wt. 6lb.
Mg VA “s” is 13"

ITEM 48. Type No. OP3
Primary Z: 6600 chms. Plus 39 db
6L6 pp or 807's Class AB1 .... 30 W
Sec. 12 ohms tap at 8.4 and 2

hms
Base: 4 x 41 x 33” H.

Wt. 6lb.
Mntg: V10 . Tigr is 18"
ITEM 49 e No. AP4

Primary Z: 2500 ohms us 30 db
6L6 (807) Class A, 6W. 72 ma DC
Sec. Z: 500 ohm, tapped 250 ohm.

Base: 3 x 38 x 23” H Wt. 3lb.
BIRE VA e = “s” is 13"

ITEM 50 pe No. OP4
Primary Z: 2500 ohms Plus 30 db
6L6 (807) Class A, 6W 172 ma DC
Sec. Z: 12 ohms tap at 8.4 and 2:

ohms
Base: 3 x 33 x 23” H Wwt. 3lb.
Mobg: N2 o “s” is 13"

ITEM No. 51 Type-No. APLE~
Primary Z: 5200 ohms Plus 30 db:
809’s Class B - 60W - DC Balanced;
Sec. Z: 500 ohm, tapped 250 ohm.

Base: 4 x 43 x 41" H Wwt. 9 1b,
Matg: VI = . “sS” is 28

DISTRIBUTORS

VICTORIA: Homecrafts Pty. Ltd.; Arthur J|
Veall Pty. Ltd.; Radio Parts Pty. Ltd.; Howard

Radio; A. G. Healing Ltd.; Healings Pty. Ltd.;

KEEP THIS CATALOGUE
Cut and File for Reference

Lawrence & Hanson Electrical (Vic.) Pty.
Ltd.; Motor Spares Ltd.; Warburton Franki
(Melb.) Ltd., and all leading wholesalers.

N.S.W.—United Radio Distributors Pty. Ltd.

QUEENSLAND: A. E. Harold; B. Martin; Den-
radio Industries (Maryborough); J. Michael-
more & Co. (Mackay).

SOUTH AUST.— Gerrard & Goodman; Radio
Wholesalers Pty. Ltd.; Newton McLaren Ltd.

TASMANIA: Noyes |Bros.

(Aust.) Pty. [Ltd.;

Lawrence & Hanson Electrical Pty. Ltd.
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UNIVERSAL
SPEAKER AND OUTPUT
METER—MODEL USO

w11 SETS * Rap,,

A much needed radio service instrument com-
bining the functions of an accurate calibrated
output meter with a universal speaker designed
to suit all types of radio reccivers and appara-
tus—whether AC or DC. Calibrated in Decibels
and watts—ranges are 0/500 milliwatts, 0/5
watts and 0/50 watts. “University” square recti-
fier type meter. -Outside measurements—15~
high x 12” wide x 7” deep.

Price £16/16/-, plus Tax

SUPER TESTER—MODEL TST

Without a doubt the most efficient and up-to-
date Valve and Circuit Tester in the southern
hemisphere. The Model T.S.T. is a compact in-
strument combining the multifarious functions
of a valve tester, multi-meter, output meter,
paper and mica condenser tester and electro-
lytic condenser tester (providing both leakage
and impedance tests). Feature is the time-sav-
ing roller chart.

PRICE, A.C. Model, £29/10/-, plus Tax

[ 4 P

] £ 1
“k“‘ flECTRICAl TEST En“\pME“

Manufactured By Radio Equipment Pty. Ltd., 5 Nth.

York St., Sydney. BU 31839—2 Lines

Printed by “Post” Newspapers Pty. Ltd., for the Proprietor of the Australasian Radio Worid, Balcombe St.,
Mernington, Victoria



