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VALVES FOR
SUPERHETERODYNES

THE REVIVAL OF THE SUPERHETERODYNE RECEIVER
EMPHASISES THE NEED FOR VALVES OF
OUTSTANDING QUALITY.

World wide experience in the design, development and manufac-
ture of radio valves and receivers enables Philips to authoritatively
assess the critical requirements of the modern superheterodyne and
to produce valves outstanding in performance.

The new PHILIPS series of P.H. tubes may be accepted as the
standard of efficiency, and their incorporation in the Home Built
“Superhet. is an insurance against the disappointment which may
follow the use of inferior valves.

Moreover, the P.H. valves cost no more than valves of ordinary
makes, and indeed, in many cases, the P.H. valves are actually
lower in price.

As an alternative to American practice, and in order to apply the
greater “gain’’ possible with 4-volt valves, PHILIPS announce the
early release of an entirely new 4-volt series specially designed for
Ultra-modern Superhet receivers.

SELECT YOUR “SUPERHET.” VALVE REQUIREMENTS
FROM THE FOLLOWING RANGE :—

TYPE PURPOSE PRICE
P.H. 56 Detector Oscillator Amplifier .. .. .. .. .. 22/.
P.H, 57 R.F. Penthode, Det. & Amp. (6 pm) N 24/6
P.H. 58 Variable Mu Penthode, R.F. Amp. (6 pin) 24/6
P.H. 46 Double Grid Class B, Power Amp.
Also Class A (standard) Power Amp. .. .. 24/-
P.H. 227 Detector Amplifier Oscillator . . STol oA 14/-
P.H. 224 R.F. Amplifier and Detector ($.G.) .. .. .. ‘ 16/-
P.H. 235 Variable Mu R.F. Amplifier (5.G.) .. .. .. .. 16/-
P.H. 245 PowerTAmplifier: 5. L. 5 /0" v b Raloits s s Tomiers 14/6
P.H. 247 Power Penthode . iv s: ws =5 ey siv lorel wfe 16/-
o P.H. 280 Full Wave Rectifier .. e, ST R vt 14/
THE P.H. 57

PRICES OF P.H. VALVES ARE NOW SUBSTANTIALLY REDUCED

= PHILIP:

VALVES
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2IE manner in which the superhetero-
dyne has jumped into popularity dur-
ing the last twelve months is little short
of amazing, A year ago there were
probably not more than a thousand of

these reccivers in Australia.  To-day

we estimate from correspondence received and

DS \8/

a careful survey of the market that there are

T

no fewer than 50,000 in operation. Furthermore,
you could not buy a commercially-built super-

\SUNSH

ln-lvruifynv in Sydney a year ago, whereas to-
day all Sydney manufacturers, with the excep-
tion of two, are making these sets,

What is the reason for this sudden focuss-
ing of attention upon a circuit not entirely new?
The superheterodyne has been in existence for
eight or nine years: basically the system is
an old one: what then, has caused its sudden
rise?

We do not believe that anvone in the radio
trade or any listener-in will think we are over-
stating the position when we say that it is due
mainly to “Wireless Weekly.,” More than any
other contributing factor we have been held
responsible for the boom of the superhet. Its
rise and progress have coincided in every way
with the development of special designs and
their publication in “Wireless Weekly.”  No
other periodical in Australia, until the last

ARUARLINT

LA

LIS

month or two, has so much us described =a
superheterodyne, and the radio trade was from
the beginning chary of following the bold
Not until
it was clear that the radio public was defin-

course set by our technical policy.

e

itely following our lead did a few adventurous
manulacturers enter the field,

AN RS

“Wireless

Weekly,” however, could possibly have made

No  amount of

publicity in

LS.

the superhet. so popular had not a special set
of circumstances combined with the vision and

LS

energy of our technical editor. Mr. A, G. Hull.

STO7 A0

he
UPERHETERODYNE

BOOM

When B stations began springing ap on all
sides a vear or =0 ago, it was immediately evi-
dent from our correspondence that thousands
of listeners were experiencing interference,
Familiarity with the T.R.F. circuits, then main-
ly in vogue, made us doubt its capability to
mect with the A brush with the
authorities showed that no assistance could be

Mr. Hull then

turned his attention to the superheterodyne

situation,
expected from that quarter.

which had a reputation for selectivity, and was
being used to cowmbat a similar problem in
America. At about the same time there be-
gan to appear successive series of new valves,
which made it possible by the application of
considerable ingenuity and ecareful study to
vid the saperhet. cirenit of much ol its
frightening complexities.

Mr. Hull has not let the matter rest since
had been

changed from a bulky complicated ten-valve

then. The superheterodyne set
circuit to a compact, simple and inexpensive
set of from three to five valves with three times
the range, sensitivity, and selectivity of the old
job, and ten times it repreductive quality.

The circuits deseribed in this book are the
product of this effort to give Australian listeners
receivers better than any previously available.
and the success this effort has met with is
testified by the huge number now in use. Some
of these circuits have been deseribed in “Wire-
less Weekly,” but they have all been revised
in the light of later experimentation, and several
entirely new circuits have been added.

In this book, therefore, the radio enthusiast
will find the latest and the most complete ex-
position of a type of receiver which looks like
becoming the standard for use throughout
Australia.

THE EDITOR OF “WIRELESS WEEKLY™
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TWO MILLION

2.000,000

DIAMOND BATTERIES

of all types and sizes have been supplied by the manufac-
turers to the Commonwealth and State Governments, the
Postmaster General's Department, etc., during the last few

years.

Due to their outstanding features and quality, New Diamond

On Sale Batteries are now being use¢ wherever efficiency is
Everywhere essential.

The establishment of an additional factory in Sydney ensures

The NE the excellent standard of Diamond Battery Service.

DIAMOND

RADIO & TORCH BATTERIES . _

Factory Representatives :

REG. ROSE & COY.

Kembla Building, Margaret St., SYDNEY
'‘Phones: BW2114.BW2115-BW2116

Vietorian Representatives

The Hendon Electric Co., Melbourne.

Agents in all States, Manufactured by Widdis
Diamond Dry Cells Pty. Lid,, Sydney and Mel. /4

bourne.
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SUPERHETERODYNES

What They Are

and Why They Operate

A view of an old typs superhet.— showing complicated layout and the impossible
intricacy of parts,

denotes a certain type of radio
circuit, This circuit is very dif-
ferent from the ordinary radio cir-
cuit, and is also capable of giving greatly
improved performance. It has become
extremely popular in all parts of the
world, and so the following outline of
its theory should be of interest to radio
enthusiasts:—
NOT NEW
The superheterodyne circuit is not by
any means a new one, having been
popular many years ago. In the old
days the chlef advantage of the super-
het. was its stability. Even without
screen-grid valves or neutralising it was
possible to use several stages of ampli.
fieation without oscillation troubles. To-
day the chief advantage of the super-
het. lies in its extreme selectivity. Read-
ers who own ordinary sets will under-
stand what we mean in this respect
when we say that a good super will not
only separate 2UW from 2KY, but also
place other stations between them,
without any
overlapping
whatever, Owing
to the ever-in-
creasing number
of stationg on
the air this se-
lectivity is of
great value to
those who wish
to ensure con-
sistent reception
of interstate sta-
tions, such as
THO, 3UZ, 5DN,
4GR, 2CA, TLA,
and 4BC, which
are normally
overshadowed by
the locals. The
reason for the
stabllity and se-
lectivity of the
superhet. is ex-
plained later. In
the old days on v
account of the

Tm’-: term “Superhelerodyne” simply

comparatively low gain gvailable from
the valves then in use the usual
superhet., was a . very complicated
and expensive nstrument, difficult to
build and difficult to operate, But dur-
ing the past few years the performance
of valves, particularly of screen-grids and
pentodes, has improved to such an ex-
tent that the modern superheterodyne
need be neither complicated nor expen-
sive.

Re-Radiation

Originally superhets. were always used
with small loop aerials in order that
they would not cause interference with
other receivers In the neighborhood.
Even with such a small aerial the super
was renowned for its long-range per-
formance. To.day the re-radiation
problem has been mastered by the in-
troduction of a screen-grid r.f. amplifier
ahead of the first detector. The rf

amplifier also helps to further improve
the selectivity and range. of the job.
Apart from these minor considerations

A modern superheterodyne showing neat, efficient and simplified layout

the - superhet. remains fundamentally
the same. Those enthusiasts who wish
to kfep up to the minute in design will
do well to brush up thelr knowledge of
supers, and on this account we give a
few of the fundamental points about
them.

The superheterodyne circuit is entirely
different from the ordinary receiver cir-
cuit in’ that we have an oscillating valve
in our set, which produces oscillations
of a certain frequency. The oscillator is
adjusted so that its oscillations combine
with the incoming signals to produce a
beat note of a frequency of 175 kilocycles
or other frequency which may be chosen.
At this frequency we can amplify the
signals In a most efficient manner with
little probability of oséillation trouble or
instability, After amplification at this
intermediate frequency, as it is termed,
we detect the Signals and handle the re-
sultant audio signals in the usual man-
ner. The reason for the stabllity will
be clearly understood when we point out
that a frequency
of " ke s
equivalent to a
wavelength  of
about 1700
metres. - Mos ¢
readers are
aware that their
sets are more
inclined to be
unstable at the
lower wave-
lengths, So # is
with the super-
het., and we find
that even three
electrode wvalveg
can be used for
intermediate
amplifiers with-
out any oscilla.
ticn trouble. In
the modern cir-
cults this feature
is in itself not so
important as be-
fore the gdvent|
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of sereen-grid valves, but nevertheless
we find we can use intermediate trans-
formers to give greatly increased gain
and still retain the stability which Is
inherent. 4

Why the Selectivity?

At first glance it may not be easy to
understand why the superhet. gives such
improved sclectivity. It can be  more
clearly understood when we consider the
requirements for tuning-in a desired sta-
tion. If we hetercdyne an incoming sig-
nal of say 400 metres with a frequency
from our oscillator of say 385 metres or
780,000 cycles. we get a wavelength equal
to the difference in the frequency of the
fundamental signal and the oscillator, in

/this case 780,000 less 750,000, which
equals (approximately) 30,000 cycles or
10,000 metres wavelength. However, if
we have a signal of 10 metres above the
fundamental and heterodyned it with
the oscillator set as previously we find

that we have 780,000 cycles less 730,000 .

cycles—a difference of 50,000 cycles or
6000 metres. We see that although the
difference between the original signals
is only 10 metres, the difference in the
intermediate amplifier has been in.
creased out of all proportion to almost

THE SUPERHETERODYNE BOOK
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THE SUPERHETERODYNE PRINCIFLE

In diagram A we have the frequency of the
ourrent of the earrier wava of the ingoming
signal. In B we show the frequency of the
e-rmt of the oscillations which sre derived
from the oscillator valve, When the two
currentis are combined we have a resultant
frequency as shown in diagram C. Dia-
grams D and E show the same frequency
Alter rectification, It will be seen that the
new ln"-fnv formed by the bhoating of
the two freguencies from the original signal
and the osclllator has formed a frequency
of a much longer wavelengih,

Tsswed by “Wireless Weekly™

4000 tres, Therefore without any
ultra  selectivity In the intérmediate
stages we find the set is in effect many

times more selective than the ordinary
set,

Analysing a Modern Superhet.

An inspection of a modern super-
heterodyne reveals a more or less normal
stage of tuned radio frequency ampli-
fication, This is fololwed by another
normal tuned stage feeding into the so-
called “first detector,” although it does
not actually decect, but is mereiy a mixer
in which the oscillations, which are fed
into the cathode circuit from the oscil-
lator valve, mix with the incoming sig-
nals to give the required frequency for
the intermediate amplifiers. With mod-
ern screen-grid valves in the intermedi-
ate stages it is found that two stages of
intermediate amplification will give
more gain than cap be handled com-
fortably, and consequently most super-
hets. use only one intermediate stage.

The Audio End

The second detector, the audio ampli-
fier, and the output arrangements fol-
low simlilar arrangements to those usu-
ally found in popular sets of the tuned
radlo frequency type.

What The Broadcast l.istener ‘Should Know
About The Operation of a Superheterodyne

FTER struggling for months to get
the maximum selectivity from
their superheterodyne, one of our

leading manufacturers recently re-
celved a complaint from one of their
distributors to the effect that they had
lost the sale of a set on account of the
fine tuning necessary, They were beaten
totl}'eulobyadval. whose set was so

poor in selectivity that any station could .

=2 heard over a space of about six de-
grees on the dial. The sets being placed
in the house for a demonstration
without sufficient instructions to the
operator, it was only natural that the
intending buyer was misled by the ap-
parent ease of control of the cheap job.
We say misled, because actually the
finer the tuning of the set the better it
will be when it comes to trying to sepa-
rate the many broadcasting stations
‘which may cover the dial in a couple
of years’ time. At present there are
nearly eighty stations in Australasia,
and this number was reached only in
the past twelve months, and there |is
every chance that it will be Increased
in the next year or two,

In another case, a superhet, was re-

jected by an intending purchaser be-

. cause it was considered “noisy,” mean-

2ag At G was actually sensitive enougl

to pick up small electrical disturbances
or trace of static. This nolsiness is
quite essential if long range reception
is to be expected, and, sad to say, the
better the tonal quality of the set the
more susceptible it will be to all forms
of extraneous nolse, But the intelligent
use of the volume control should be
sufficient to make the superhet, just as
quiet as any ordinary set, and for the
reception of local stations or the more
powerful interstaters the superhet.
should be no different from any ordin-
ary set; in fact, the extreme selectivity
of the super should mean that only 8
small amount of static should be heard

SEASONAL EFFECTS

In summer-time static Is usually rife
and reception of far distant stations-is
likely to be anything but entertaining.
However, in winter-time the static
usually clears away for months on end.
whén a good ' superhet. will con-
siderably broaden the listener's scope by
providing from 30 to 40 stations from
which programmes can be selected. Na-
turally, when so many stations have to
be placed on a dial without interference,
it ‘= essential for the tuning to require
careful adjustment, but this is not a

difficult matter; iIn fact, after a few
days’ experience it becomes quite nor-
mal to handle the dial with ease,

TUNE ON TO THE STATION

It is'most necessary to tune the super-
het. right on to the station desired, as,
if the tuning is a little off the station,
and the volume control fully advanced
to bring in the station at fair strength,
it means that the set will be most sen-
sitive to noise, cnd distortion will also
be introduced through other causes, The
volume control should always be set at
the minimum position to give sufficient
volume, and then the dial should be ad-
justed to exactly tune to the desired
station.

DON'T MEDDLE WITH
ADJUSTMENTS

If a ready-made superhet. is purchas-
e_qltwmbepmperlyallzned.wdmno
account should any of the adjusting
screws be altered. The slightest mis-
adjustment will throw the set com-
pletely out of action, and to re-adjust
it will call for the services of a compe-
tent mechanic and extensive measuring
equipment. All readers should take this
warning seriously, as it may save a lot

' of worry and perplexity,
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The selectivity curve of a good tr.f.
set,

HE superheterodyne has gained an

immense following in the last

twelve months, but there are still

a few, engincers and enthusiasts
who appear to regard the superhet with
awe. It is to these people that we wish
to direct a few pointed remarks. They
are really engendered by reason of the
fact that we. recently decided to give
renders a rest from superhets and pro-
ceeded to build up a set having three r.f.
amplifiers and power detector, resistance
coupled to the pentode, following some-
‘what on the lines of some of the sets at
present selling well  around town. On
completion oscillation trouble was in evi-

dence in no uncertain manner, and al--

‘though several different types and styles
of colls were tried the oscillation trouble
was not stopped until all plates, 'screens,
‘and cathodes were decoupled with 10,000,
50,000, and 400 ohm resistors respectively
with half microfarad by-pass conden-
sers. After this was done the oscillation
was stopped, but the next trouble was
alignment of the tuning gang. For some
reason we found that it was almost im-
possible to get anything like decent

tracking; although all coils matched up -
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SUPERHET.

Versus

TUNED R.F.

A Few

Pointed
Remarks
For Those
Who Doubt

the Adwvantages
of the

Superhet.

on an oscillator, However, after much
trouble the set was O.K., or as near to it
as possible, and we then testeq it out up
against a five-valve superhet (five valves
in all as against the other's six). As re-
gards selectivity the difference in the
two sets was amazing, the trf. job
would just separate the locals with aif-
ficulty, and the only interstate stations
which could be heard below 2ZBL were
4BH (Brisbane) and a couple of others
which overlapped, but could be separat-
ed by keen concentration on the part of
the listener, With the superhet the list
of interstate stations which could be
heard on the same band were almost in-
numerable, 20 call signs being clearly
logged in a couple of hours' test, each
perfectly clear of interference,

SENSITIVITY

At its best the tur.f. set was even more
sensitive than the superhet, but unfor-
tunately the sensitivity of the set varied
according to the setting of the dial,
whereas the superhet appeared to have

TO BUY A SUPERHET,
Iy you intend to buy a factory-built re-
ceiver gou should watch “Wireless
Weekly” carefully. From time to time
sets are reviewed, and their performance
curves are published. From these it is
possible to delermine the exact capabili-
ties of the set as recorded on an accu-
rate signal generator equipment. The safc
way fo buy a et iy on perfor ¢

The selectivity curve of a good
superheterodyne,

constant sensitivity irrespective of the
wavelength to which it was tuned. Per-
haps the feature of the superhet which
was so attractive was the fact that there
was no tendency to oscillate, only about
half the number of components were re-
quired, and not the slightest difficulty
was experienced in lining up the gang.

NOT WORTH WHILE

Naturally we immediatély decided that
it was not worth while wasting space on
the trif. set, although we know  that
some stick-in-the-muds would prefer it.
We know how it must hurt some techni-
cians to realise that they are slipping
backwards and their knowledge going
out of date. But it is no use dodging the
fact that the trf. set is fast becoming
obsolete, and within the space of a few
years the tr.f. set which lists at
than £30 will be & thing of the past. At
present some factories think that super-

that they can be turmed out in large
quantities if handled properly,

i
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curves, and these can only be seen in

the columns of “Wireless Weckly."

i
The sensitivity curve of a superhet,
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DEALERS PLEASE NOTE

WHETHER IN CITY, SUBURBS OR COUNTRY OBTAIN
YOUR SUPPLIES FROM US

Our same day service and the fact that we stock EVERYTHING in Radio Component
Parts appeal to Radio Dealers. This is proved by the fact that we are daily opening
new accounts.

| e ———— m—
We can supply full K:ts of Parts and give you SAME DAY SERVlCE FOR —
THE BABY THE UNIVERSAL FOUR THE ULTRA

SUPERHET. VALVE SUPERHET. SUPERHET, ‘
|
THE 9-58 SERIES THE SIX VALVE THE 8 VALVE CLASS B {
|
SUPERHET, BATTERY SUPERHET. SUPERHET, ‘s‘

‘ 1 E 1932 SERIES SUPERHET,

1932 SERIES PUSH THE 1932 SERIES RESISTANCE-COUPLED

i PULL AUDIO END SUPERHET. AMPLIFIER
? | FEATURED IN THIS MAGAZINE

We can also supply Klts of Parts for all Wire less Weekly Clrcuﬂs
For Smart Intelligent Service—'Phone M2675-2676.2677-M4657-4658-4659.

"BLOCH & GERBER LTD.

With which is associated the

| WELDON ELECTRIC SUPPLY COMPANY LTD.

'"Phones: e Telegrame:
M2675-6-7 46 48 YORK 5 I'REET, SYDNEY LESAB,
M4657-8-9 —— — —— - SYDNEY
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Single dial Superhets are

critical receivers to put in-

to operation, and require
special knowledge.

The

Tracking of
Swvere Diar Suvrers

general theory of why and how

& superhet. works is fairly easy to

undersiand, but the manner in

which the single dial control is ar-
ranged is a little more confusing.

It is quite easy to follow the way in
which the incoming signal is “mixed"”
with a signal from an oscillator to form
a heterodyne signal of 175 Ke. for am-
piification in the intermediate stages,

Ll

o7 4

L2

A+ B-A- B+

To Set

He

>

The cireuit of an oscillator for superhet.
testing,

but the trouble is to understand how two
sections of a ganged condenser, each of
the 'same capacity, can work together
to tune two circuits of different resonant
frequency.

THE OSCILLATOR FREQUENCY

We all know that a tuned circuit com-
prises both capacity and inductance, and
since the capacities are the same we
have to arrange a method of varying
either the capacity inductance, or both,
of the oscillator circuit. First of all, let
us consider what frequency the oscilla-
tor must tune. If the r.f. tuner is set for
a station tuned to 1500 Ke¢, then the os-
cillator must be tuned to 1675 Ke, If
we move the rf. up to 1000 K¢, then
the oscillator must move to 1175 Ke.

. If the rf. tunes to 600 Ke, then the os-

cillator must tune to 775 Kc. Now be-
fore going further, we may recall to
readers’ memory the fact that in a tuned

circuit the resonant frequency is a func-
tion of its inductance times its capacity,
or LC, as it is known. If & circuit has
a capacity of 0005 and a coil of 200
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microhenries, then the LC is the pro-
duct of these two values—1, and the
circuit will tune to 600 metres. If we
halve the capacity and double the in-
ductance, the frequency still remains the
same. However, the LC product varies
inversely as to the square of the fre-
quency, so that for double the frequency
we require one quarter the LC figure,
This explains why a condenser to cover
the entire wave band must have a maxi-
mum capacity nine times greater than
its minimum, for we have to cover from
500 Kc to three times this frequency.

THE PURPOSE OF THE PADDER

Nine times the minimum is the re-
quired maximum for the r.f. tuner, but
in the case of the oscillator we cover
an entirely different band, ie. from 675
Kc, to, not three times that fréquency,
but to only 23 times as much, ie. 1675
Ke. So for the oscillator tuning con-
denser the maximum capacity must be
only the square of 2i (61) times the
minimum, So in order to arrive at such

' ' ]_-c3
LI cil2ge e c2

The resonant cirouit The resonant ecirewit
of the r.f, stage. of the oscillator.

an arrangement we add the padding
condenser, C3 in diagram 2, which means
less capacity at the minimum setting
and also less at the maximum setting,
but since the padding capacity remains
constant, the decrease is not in direct
proportion to the setting of the dial, and
50 we find that the maximum capacity is
6% times the minimum as desired. How-
ever, we also have to consider that the
oscillator resonant circuit is called upon
to tune over a different wave band en-

tirely, and we need an inductance whicn
will fix up this difficulty. In actual
practice it has been found advisable to
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have an. induc-
tance for the os-
cillator tuner or
about 80 per cent.
of that used for
the r.f. tuners.

ALIGNMENT

Although it is fairly easy to get pro-
per alignment of the supers by working
on faint signals or on static alone, it is
very much better to work with an os-
cillator which gives a constant output.
A suitable circuit is shown, The grid
coil of the oscillator and the tuning
condenser for that circuit follow normal
broadcast practice. However, the pick-up
coil consists of just a turn or two
wrapped around the secondary. The
condenser across the B supply isa l
mid. fixed condenser, or something about
that capacity.

HOW TO USE THE OSCILLATOR

We take it for granted that the super
has been built from a reliable coil kit,
and that the intermediates are aligned
to 175 Ke. Now turn the set to a sta-
tion down below 2SM, for preference,
and get the trimmers aligned roughly.
By juggling with the oscillator section
it should be possible to get the r.f. sec-
tions lined up with the trimmers about
the middle of their movement, Now
turn back to above 2FC and get on to
another station. Then place a short
piece of wire across from the fixed plates
to the moving plates of the oscillator
tuning gang. This will stop all recep-
tion, and the outside oscillator is fitted
with the pick-up coil connected between
the cap of the first detector and "earth.
Then rotate the dial of the special oscil-
lator until the station is again heard.
At the same time rocking the normal
dial to make sure that the station is
correctly tuned by the rf, end of the
set. Having the station tuned in to per-

fection, then stop:the outslde oscillator,
and taking great care not to disturb the
dial setting, remove the outside oscil-
lator and the wire which is shorting the
set osMllator. Now, still paylng great at-
tention to the matter of keeping the
dial es set previously, proceed to adjust
the padding condenser until the station
comes in at full volume. The trimmers
of the r.f, and oscillator sections should
not need touching during this process.
And when swung back to a low wave-
length they should not need more than
a fraction of & turn either way, r
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 After Al— Service 1S Important — Even in Superhets.

There are eleven years of faithful dealing, and the evidence of thousands of satisfied clients, behind an “F. V.
Wallace” guarantee of service,

This is particalarly important where Superhsts. are concerned—Sets which are bevond the capabilities of most service men. In the follow

Ing Kits of Parts every item is guaranteed to he in accordance with the specifications. In the assembled sots falthful and bhigh-class work-

manship is a condition of your purchase. Nor have prices been inflated to reach this ideal. In the light of our 11 years eof experience

we state definitely that It Is not possible to reduce the followin prices and still maintain the same high quality and render the serviec
which is so sssenfial where the bigger outfits are concerned, On t‘sl- standard even wholesale prices do not compete with those listed below.

YOU BUY SERVICE AT MISS WALLACE'S—AND YOU BUY SAFE.

SMALL—-BUT EFFICIENT FOR THE COUNTRYMAN-— A QUALITY JOB. (This Issue.)

NOTE:—All Kits of Parts ad- Raiwag T7Liss 3V Wallace s “Our Reputation {s Your Proe
vertised on this page INCLUDE Branch . SS SHOP Roy tection. Momey back guarantee.”
SPEAKER, and should not e ||| 495prrsr THE wlREl o 3

compared with “complete” kits Qunte bz, “THE OLDEST Phone MASH) boie Day. Soriiis S5 Dusitas
whose advertised price does mot Phege MM3S aatn RADIO SHOP IN TOWN® s

include Speaker. il 1 Dio oP Clients, Established Eleven Years

(“W.W.," 0982 THIS IS OUR RECOMMENDATION. The Superhet. Tuning Unit, with Resist-
3 dea e ("W.W..,"” 20/3/'32.) ance-coupled Amplifier £18/8/+
THE BABY SUPERHET, UNIVERSAL FOUR SUPERHET. | X' Tusb tuil Ampler b sonsea " toin
Complete Kit of Parts, as specified, with For A.C., Batteries, or Car. Speaker, Philips or Ken-Rad Valyes, Com-
Ken-Rad Valves and Jensen Speaker, The Kit of Parts, as specified, with Ken- pleted, Tested, and Guaranteed
£18/1%/6. Rad Valves and Amplion L1 Speaker (or anv Resistance £10/8;-
Complote, Tested, and Guaranteed, £14/17/6. make chosen) £15 Push-Pull £20/13/6
Complete, Tested, and Guaranteed, with - o ——— ————t— e
‘ > Valves avd Speaker (as abeve) £16 THESE ARE OLD FRIENDS RECOMMENDED
HERE'S A BIGGER JOB. With Rola Fermagnetio—. ' 8 Y T .
(This Issue.) The Kit £14 CW.W." R/€'82.)
EIGHT'VALVE “CLASS B" Completed £15 T™E I‘(‘(l\':‘l\l\' SUPERMET., at £164/10/-
o atraEERE T COMPLETE KIT OF PARTS
SUPERHET. Slx VALVE BAI I[-‘RY \H(I;h\':walfr i\mpllnn or Jensen), Ken-Rad
y o Valvos, and all parts, ax speci-
All Parts as specifisd, with Ken-Rad Valves Pt . v
and Rols Permagnetio’ Speaker .. £17/18/6 SUPERHET. fied, £16/10/. We'll Help You Build Tt
Diabeta: Saslali. and’ Guaisaiad BRI/ (This Issue.) Assembled 1nh~:l ngvd Guaranteed,
plete, v & ke v Parts as specified, with Cossor and Mullard £17/10/~
Valves and Rola Permagnetic Speaker, ; WL W 17332
‘zar £18/5/-. T bt
NEW NINE VALVE “58” Complete, Tested, and Guaranteed, £14/5/+, THE RADIOKES 7-VALVE SUPERMET. KIT.
SER[ES SUPERHET ““hd K«;n-lhd Valves and Jensen Speaker,
. and all parts exactly as spocified. Simple to
(This Issue.) NEW RADIOKES SUPERHET' Build—Real Sgperhet. Tn‘"!‘ and Selectivity.
% . (This Issue.) Stamrsd Chassiy and Blue Print swnntied
Parts as swvclﬂt'tl;(J w':h Ktl-msz“',‘:;?' Parts as specified, with Ken-Rad Valves The Kit . £16/5/-
and Jensen 10in, Speaker .. . . and Jensen Sveaker £131/5/- The Set, Assembled, Tested, and Gua=an.
Complete, Tested, and Guaranteed, £31/10/- Complete, Tested, and Guaranteed, £18/5/- teed e . ve - B1INB/-

L

|
|

IF YOU REQUIRE A SUPERHETERODYNE, BE SURE THAT
IT IS MADE AS A SUPERHET. SHOULD BE NADE

Our workshops are constantly turning out large numbers of the various superhets. shown in this

supplement, and these are recognised as some of the highest grade and most efficient superhets.

built in this country. If you require a set ready built or a kit of parts you are sure of the greatest

possible value, satisfaction and service by dealing with a firm which has already built up a good
; reputation for such work.

IT COSTS BIG MONEY TO ADVERTISE BIG LISTS OF PARTS

so if you are interested in any of these Sé#perhets. write us for detailed price list and
full information.
LISTS NOW AVAILABLE FOR:—Nine Valve 58 Series Superhet, The New Radiokes Superhet, The Economy

Superhet.,, The Universal Four Superhet., The Six Valve Battery Superhet.,, The Baby Superhet., The Outsupered
Superhet. 8, and The 8 Valve “Class B"” Superhet. and other sets.

FOR THE QUALITY OF THE PARTS INCLUDED OUR PRICES ARE THE“LOWEST, AND WE GUARANTEE

EFFICIENT PERFORMANCE OF ANY SETS MADE EXCLUSIVELY FROM MATERIALS WHICH WE SUPPLIED

OUR STAFF INCLUDES MEN WHO HAVE HAD YEARS OF PRACTICAL EXPERMNCE WITH SUPERHETERO.-
DYNE SETS AND THEIR KNOWLEDGCE AND ADVICE ARE AT YOUR SERVICE.

-’ - o V. - » v
L MAZTTS S 25 ROYAL ARCADE. Svovey.

'"PHONE MAIL ORDER

SPECIALISTS

8.

.
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. formers, or anything like that.
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One of the new 3-valve Super-

heterodynes using the latest 6-

prong valves—extremely selec-

tive—simple and inexpensive

to build — and ideal for diffi-

eult locations.  But read the
article,

THE SUPERHETERODYNE BOOK

A front view of the
finished set, which

occupies the mini-
mum  amount of
space,

> YWPERHETERODYNE

about superhets that many readers
may wonder that there is anything
left to say or anything new to talk
about. But here is something very dif-
ferent from the rest of the superhets—
2 baby superhet with some very inter-
esting features. Only four valves are
- used in al, yet quite a number of inter-
state stations can be logged with it at
fair strength. The outstanding feature
of the job is the use of the 247 type
- pentode as a combined second detector
and output valve, This scheme means
that the speaker is connected directly
into the plate circuit of the detector and
- no audio amplification takes place in
the ordinary way. The result is that
there is b hum trouble whatever, and
it bullt as described this set should not
have the slightest trace of hum.
. For the same reason the fidelity of
the receiver is excellent, as there is no
~ chance of frequency displacement in
. any coupling condensers, audio trans-
The
chief point Is to obtain a decent match-
ing of impedances with a special type
of loud-speaker having an input trans-
former with an impedance of 55,000
ohms. But even with the ordinary type
. of speaker quite fine resulfs can be ob-

= So much has already been written

z
o

v
1

s

sl

MAXIMUM UNDISTORTED OUTPUT

The only feature which may not meet

~ with the entire approval of all types of
listehers is in the matter of maximum
undistorted output.. This is limited to
about 13 watits of power. This is about
equal to that obtainable from a 245 type

. power valve, but not as much as can be
obtained form a 247 type pentode in the

'
£ ' gt
3

usual type of circult. If you want fine
reproduction with excellent selectivity,
then thig is the set, but i{f you want an
amplifier to supply music for dancing
and so on, then this is not the job. By
the bye, we might mention that the set
is entirely unsuitable for use as a
gramophone amplifier for electric pick-
up work.

SELECTIVITY—MAXIMUM PLUS

Speaking of performance, the out-
standing feature is the selectivity.
There are seven tuned circuits in
all, and the actual selectivity falls only
slightly below that of the most expen-
sive nine-valve superhets. Local sta-
tions cccupy only a degree or so on the
dial, even if very close to the set. There
must be dozens of listeners who live in
the “difficult” areas, such as Mosman,
Cremorne, ' Pennant Hills, Ryde, Parra-
matta, Coogee, Maroubra, and so on, to
whom this job wil] have a particular
appeal,

THE PARTS

The aluminium base should be of
fairly heavy gauge aluminium or steel
Any flexing of the base is going to make
the alignment of the trimmers a very
difficult matter. With the gang in cor-
rect alignment, just a slight twist of the
framework wll mean that the station
tuned will vanish into oblivion. So the
first desirable feature Is a heavy gauge
base. The size of the base given is the
smallest possible size that can be used
with ease. Even s0, it is not large
enough for the “Universal” power trans-
former. So if g “Universal” power trans-
former is t0 be used, then the base will

need to be a couple of inches wider and
deeper.
THE COIL KIT

The coil kit used in the original set
was a Lekmek kit, which s sold as a
unit containing the three solenold coils,
their cans, the two intermediates (can-
ned), a three-gang tuning condenser, a
padding condenser, and its shunt con-
denser,

THE POWER TRANSFORMER

The power transformer shown in the
photographs is rated at 385 volts at 75
ma., with filament windings of 2§ volts
3 amps., 2! volts 13 amps, and 5 volts
2 amps.  Should it be desired to use
the “Universal” power transformer,
which is suitable for use with the majo-
rity of our sets, then the 350/350 100 m.a.
terminals will be used, and the resultant
rectified d.c. supply will be just about
right,

THE VOLTAGE DIVIDER

A voltage divider to draw a fairly
heavy bleed current is very helpful in a
circuit such as this one., where the total
drain of the set is only about 10 m.a.,
Aapart from the bleed current in the
divider. On this account we suggest a
15,000 ohm voltage divider, or one of
even lgyver resistance. A veltage divider
with adjustable clips is also helpful in
,order to get all voltages arranged as re-
quired.

THE RESISTORS

The 3000 ohm resistor is fairly critical,
and a good wire-wound job is recom-
mended. However, little current i car-

ried, and on this account a gpod quality
grid-leak will serve. Similarly, the 4500
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22 Circuit Shows How New Valves Are Used  ::

List “of Parts chmred
1-—-Aluminium base, size 12 x 103 x 2%
i—Lekmek special ‘oofl kit.

I—Mer transformer (R“ml 1-12, Kriesler,

l—vm aﬁ (Radiok. n. Darel{e, Raycophone,
Univoz, Effco).
1--Voltage divider, 15,000 ohms (Radiokes, Ren-
rade, Kriesler, Univox, Raycophone).
13000 ohm resistor to carry 10 ma. (Renmrade,
:h“w?“ ILR.LC., Alpka, Kriesler, Rayto-
one
14500 ohm resistor to carry 10 m.a. (Renrade,
Radiokes, I.R.C., Alpha, Kriegler, Rapco-

ﬂl )
21 fixed condensers (Wetiess, Polymet,
Hnm. Chanez, T.C.C.).
2—.1 mid. fixed condensers. (Wetless, Polymet,
condenser (Dulytic, Poly-

Hydra, Chanez, T.C.C.).
14 mm. electrolytic
Sprague, T.C.C.)
n—oa mm. fixed eondennr (Renrade, Wetless,
Pllot, T.C.C., Alpha
1—.002 fixed condenser \Rcurnu Wetless, Pilot,
T.C.C., Alpha).
1—=10,000 ohm pounuomr mndlokn Uni-
Pilot,

Oz, Y.

Valve noehu—-l S-pin, 1 §-pin, 2 4- ptn (Ren-
rade, Raycophone),

Necessary screws, wire, solder, umlnlh. &c.

i ,'_"g]{w-twd. Cossar, * Radiotrom,

Ken-Rad, Natignal , Unionm,
=8 [ Pritips, ey

55,000 ohm impedance, with

ol Saxon,

2500 ot;. fleld (Jemsen, Amplion,
ohm resistor carries only about 6 to 10
m.a., and so grid-leak will serve the pur-
pose, However, grid-leaks of this par-
tieular resistance are scarce. Fortu-
nately, anything from 4500 to 6500 ohms
will serve, and if the worst comes to the
worst two 10,000 ohm grid-leaks can be
nttedmpmucltoglvemedesiredre-
sult.

CONDENSERS

The two .1 condensers specified can
be replaceyl with condensers of .5 or 1
mfd. if on hand. The 1 mid. specified
can also be replaced with 2 or 4 mid.
types if more convenient.

THE BY-PASS CONDENSER

mthephveot the pentode to
vea.bypnuoondenurand
ttaup‘dtydctermlnestbe
of the set, With g .002 as

%%5
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A.C l

specified the tone remains brilllant and
contains plenty of high notes. Many
listeners do not like erisp reproduction,
preferring a deeper or thicker tone. The
impression of a better low note response
is obtained if the high notes are elimin-
ated by means of a larger by-pass con-
denser, If .01 mfd. is used the tone will
be somewhat similar to that of many
popular sets sold round town. A happy
medium would be .004 or .006 mfds.

VOLUME CONTROL

The 10,000 ohm potentiometer specified
for the volume control can be replaced

with a 5000 ohm one without in any way
affecting results,

The circuit diagram

using the new
valves,
THE VALVES
In the valve equipment it will be

noticed that the new six-pin valves have
been used for the first detector and in-
termediate sockets. These agre recom-
mended, but are not essential. Anyone
desiring tp use the 224 and 235 in these
positions need only neglect the suppres-
sor grid shown on the circuit diagram
and use five-pin sockets. The resistance
values remain the same, and there is

not the extreme difference in perform-
ance that one might imagine from
studying the amplification factors of the
different valves.
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THE SPEAKER

As mentioned elsewhere, it is very un

o
-

portant to have the special high-imped-
anhce speaker if the very best tonal qual-
ity is desired. The set will operate quite
well with an ordinary speaker, but the
reproduction is inclined to b2 barsh,

due to the presence of distortion caused

that the impedances are not

LAYOUT

The layout shown in the original set
is strongly recommended, and it is very
necessary for the leads to and from the
padder to be as short as possible,.Other-
wise there is no reason why the layout
could not bz modified a little, but the
general sequence of the colls will be
found fairly difffcult to change without

ipiroducing long leads

WIRING
The wiring is very simple and straight-
forward. We give a picture diagram of
the wiring, which shows the main leads,
but for the sake of clearness all the
filament wiring has been omitted. This
wiring is carried out with twisted flex

and should present no difficulty

“JOEYS"
A pecullar form of “joey” (whistle
and squeak) can occur in a superhet il

there is any exposed ‘wiring attached to

ator tuning eclircuit This is
dque to various high frequency signals
getting into the oscillator circuit, beat.
ing with it and being amplified in the
usual way. To stop thig trouble it may
be necessary to fit copper brald as a
shielding over the leads to and from the
padding condenser and from the grid
¢f the combined detector and oscillator

SETTING THE VOLTAGE DIVIDER
CLIPS

In order-to set the voltage divider clips
a voltmeter is desirable, so that the cor-
rect voltages, i.e., 250 for the plate, 100
for the screen, and 30 for the volume
control, can be obtained with the set In
actual operation. Those who do not have
access to a voltmeter can get the volt-
ages roughly by setting the plate clip
about one inech from the high potential
end of the average voltage divider. The
sereen tapping will be about two-thirds
of the way down to the low potential
end, with the volume control clip about
an inch from this end. A fair idea of
the settings necessary in the original
receiver can be obtained from Lhe photo-
graphic view of the under-panel wiring,
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Is Extremely Sim plv Task . :

o g

The above view ol Compare with lay
the base shows how out of set shown
simple the wiring is, below.
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UNIVERSAL KIT 53-B (SUPERHET)

SUPER-FOUR KIT 42-E (Superhet)

Comprising: 2 Shielded Coils (Aerial and Oscilla-
tor), 2 Inter. Freq. Transformers, | Padder Con-
denser and Trimmer, | 2-Gang Condcnner. I Coil
of Hook-up Wire, ln:truchonn and Diagrams. Util-
ises 4 Valves, 2/236, 1/239, 1/238. For operation
from 6-Volt Accumulator, or from 6-Volt A.C.

;flmn-f:érmnr Recommended for Motor Car Set or
ome Dattery use,
FRICE 62 a0 c....--........... £4/4/'

SIMPLICITY KIT 52-E (SUPERHET)

Comprising: Same as 53-B but for A.C, operation,
and utilises 5 Valves, 2/224A, 1/235, 1/247,
1/280. Represents the most simple Super to con-
struct and very efficient, but not recommended for
use near Broadcu-ling Stations owing to double spot

tuning.

PRICE ............................£4/4/-
SUPER-SIX KIT 60 (SUPERHET)

Comprising: 3 Shielded Coils (R.F. Aerial and Os-
cillator), 2 LF. Transformers, | Padder Condenser
and Trimmer, | 3-gang Condenser, Coil of Hook-
up Wire, Instructions and Diagram. Utilises 6
Valves, 2/224A, 2/235, 1/247, 1/280. Uses R/F.

Stage instead of Selector. Excellent for Country.

_£5/5/-

Daylight reception certain.

PRICE .

B R I I T

PRODUCT OF

Lekmek Radio Laboratories

(N, §, GiLmoun)

75 WILLIAM ST., SYDNEY

\

£D 2 epstemmng O
|

Comprising: | Aerial Coil in Shield, |1 Selector Coil
in Shield, 1 Oscillator Coil in Shield, 2 Intermediate
Frequency Transformers, | 3-Cang Condenser, |
Padder Condenser and Trimmer, | Coil of Hook-up
Wire, | Set of Instructions. Utilises Four Valves.
| type 57, | type 58, | type 47 and | type 280,
as used in the Bn)y quper Het

PRIGE +oanase s aat Sampndiode s £5/5/-
SUPER-FIVE KIT 51 (SUPERHET)

3 Shielded Coils (Aerial, Selector and
Oscillator), 2 LF. Transformers, | Padder Con-
denser and Trimmer, | 3-gang Condenser, In-
structions and Diagrama. Utilises 5 Valves, 2/224A,

/235, 1/247, 1/280, Equipped with Selector Cir-

Comprising:

cuit. cxcellent for Metiopolitan work — good .-
terstate. Low Noise Level =
s o o b EDIO

POWER TRANSFORMER 51-TS. PRICE £1/10/-

POWER FILTER CHOKES. PRICE 8/6

INTERMEDIATE FREQUENCY TRANSFORMER

PRICE
AUDIO TRANSFORMER (B.C.1.). PRICE£2/2/.

15/-
4/6

AUDIO CHOKE 53-B. PRICE .. ....

SHIELDED TUNING .LOILS., PRICE . .+«

SALES AGENTS

Speakers (A/sia) Limited

70 CLARENCE ST., SYDNEY
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;2 Beginners Will Find This Diagram Useful ::

Below is a complete explanation of the wiring drawn for

beginners.

NOTE: The capseity of the shunt condenser should read 00038,

Imfd|

one % G

lefd

LT Freld
41441 ToSpeaker
To
ad oSl
47 ¢
G A
P
FO‘A S
©
3 -

0

AxgHrid A

Brg z'/:.vBQ
CT
b sy %

5 &0

P

Elcctrolgtic

200 Volts
To E
Selector
Coil CC}-J.'
100 Volts

€ ,
To a_éA- To
Aerial q Aerial
Coil E |

= LR

~ Vo ly" Wg’ e 10,000 Pot Y.
v v
REACTION CONTROL CONCLUSION

It should be noticed that, as described,
the set is intended for operation by an
intelligent pérson. The volume control
18 so arranged that when fully advanced
the set will burst into oseillation. Just
before the point of oscillation the set is
extremely sensitive, and, what ig moe
to the point, by this method it is possible
to get practically constant sensitivity at
all settings of the dial. Should it be de-
sired to install the set permanently io
use by all members of the family, and
80 on, a limiting biag resistoy will be
needed for the intermediate valve. A
400 ohm resistor, by-passed with a .5 or

.1 mfd fixed condenser, will be neccs-
sary between the cathode of the 58 and
the moving arm of the potentiometer

INTERSTATE RECEPTION

To make the most of the set for in-
terstate reception it is very advantage.
ous to have a large aerial, fairly high,
and well clear of bulldings, etc. An ef-
fective earth is also desirable, On ac-
count. of the remarkable selectivity of
the job it is possible to use a very large
aerial without getting any interference
trouble. In some cases it will ‘'be found
that the set will operate better without
an aerial, but with the earth wire on
the aerial terminal,

In finishing off this article on the sub-
Ject of a four-valve superhet w2 want
to point out very clearly that a four-
valve superhet only contains three

, valves and a rectifier, and must be con-

sidered as such. Notwithstanding the
glamor which surrounds the name of
superiwet., actually there are superhets.
and superhets,, and we do not claim that
this job will out-perform the big supers
of seven, eight, nine, or a dozen valves,
We do know that it can give greater
range and infinitely greater selectivity
than the average three-four receiver of
the trf, type, and we do know that it is

cheap to bulld and easy to get into
operation, but we leave it at that,
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The 9-58 SUPER.

A 9 Valve Superheterodyne for 58 Type Valves

A front view of the fin-
ished set.
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HE performance of a well con-

I structed and adjusted superhet. of
the normal seven-valve type can
hardly be improved upon. It

is usually quite impossible to use greater
sensitivity than about 5 m/v, Even |if
there Is no particular static or thunder-
storm about, there I8 enough noise in
the atmosphere to make it impossible
to use a greater sensitivity than 4 or 5
microvolts except for perhaps two or
three nights in the year. Similarly in
the matter of selectivity, it is not de-
sirable nor reasonable to have a greater
selectivity than that readily obtainable
with & more or less ordinary superhet
Therefore why should we describe a
nine valve superhet.? The answer is
quite an easy one—"Simply to get
greater volume and better fidelity when
receiving both interstate and local sta
tions.” ‘The single pentode is OK. in
its way, but there comes a time in the
life of nearly every radio enthusiast
when he longs for greater volume, bet-
ter bass note response, and a general
improvement In fidelity. One of the
most reliable methods for attaining
these improvements is to use a push-
pull audio system. Well, here is a
superhet with all the charms of the
ordinary superhets, lay «ith the addi-
tion of a powerful push-pu.l stage. The
new types of valves are used through-

B R R X

e e e e e e e e

out with a pair of the new 46 type
valves as Class A amplifiers in push

pull
The Circuit

The rf and intermediate circuits are
arranged after the style of about 90 per
cent. of the popular commercial receiv-
ers, but when we come to the second
detector we start the differences, First
of all a 56 type triode is used instead
of the more popular screen grid. The
detector is then résistance coupled into
another 56 used as an audio amplifier.
This In turn feeds the primary of a
high grade input push-pull transformer
driving the pair of 46 valves. The 46
is used with the screen tied to the plate
at the socket, and In this condition
works after the style of the usual 45
type valve except that less plate cur-
rent Is drawn, yet the undistorted out
put is maintained.

The advantages of cutting down the
total current draln are considerable, as
unless we are careful we will find that
the total wattage of the power trans
former will get up to about 100 watts,
making it an expensive and cumber-
some job. However, as described the
total drain is not excessive, and the or-
dinary power transformer or the “Uni-
versal” will suit the purpose down to
the ground,
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The Components

Glancing through the parts list there
are a few items which may be more
fully detalled. The base is large, but
even g0, considerable juggling may be
necessary to get all the parts stowed
away without crowding. The depth of
the base must be at least 3in

The Power Transformer

The Universal power transformer is
ideal for this set, and the full 400 volts
can be used for the high tension. There
is no objection to loading up the push-

X pull valves with about 400 voits. An-

other transformer entirely suitable is a
type teadily available with a high ten-
sion rating of 350/350 volts at 110
milliamps. At the slightly lower drain
taken by this set the actually d.c. voit
age after rectification, and flltration
will be somewhere between 300 and 400
volts and OK. for the purpose, The
choke, of course, has merely to handle
the total high tension current, and so
& 100 ma, rating is O.K.
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The Coil Kit

The coil kit used in the original re-
ceiver shown in the photographs was
one of the standard Kriesler superhet.
kits. This kit is well known to readers,
and holds a very fine reputation with all
types of set builders. The kit includes
the ganged condenser, all the cans as
well as the coils, and the padding con-
denser and its shunt capacity.

- Condensers

All the fixed condensers are readily
available, and there-is nothing par-
ticularly critical about their eapacities,
although it is always safer to follow
out our recommendations in this mat-
ter if it causes no inconvenieénce. Those
who prefer deep reproduction (mellow)
may prefer to replace the 0005 by-pass
condenser in the plate circuit of the
second detector with one of a larger
capacity such as 001 or even .002, but
this should not be necessary if the
audio transformer used is a high-grade

The Resistors

The wire-wound resistors all need to
be capable of carrying the current that
will pass through them. The special
resistor is one having tappings at 600,
600, 1200, and 3250 ohms, These were
turned out for the <1930 Four” in the
good old days, and sre quite plentiful.
The two 600 ohm sections have a gap
between them which will have to be
shorted out with a piece of wire to pre-
serve the continuity of the resistance.
The 750 ohm resistor has to carry the
plate currents of both of the output
valves, and so should be rated to carry
75 or 100 ma.

The rest of the resistors, and particu-
larly the grid-leaks, are not very criti-
cal, and, apart from recommending the
pest that can be purchased, there is

- little else Lo be said about them,

The tapping for the volume con-
at 1200 ohms from the earthed

the top end of the vol-
tage divider a section of 32350 ohms,

New Nine-Valve 58 Series
Superhet.

1—Aluminium base, size 18 x 12 x 3.

1—Power transformer (Radiokes (1-12),
vozr, Raycophome, Kriesler).

1—Filter choke, 30 henry, 100 m.n. (Radiokes,
Univox, Raycophone, Kriesler),

1—Kriegler superbet, coil Kit.

3-8 mid. electroiytic condensers (Sprague,
T.CLC., Polymet, Dulytie).

13 mid fixed condenser
Chanex, Hydra).

1—35 Pixed condeuser (Wetless, T.C.C., Chanes,

Uni-

(Wetless, T.C.C.,

Hydra).

4—.1 Pixed condensers (Wetless, T.C.C., Chanez,
Hydra).

201 Fired condensers (Renrade, Welless,
T.C.C., Polgmet, Pilot, Alphs).

3001 Pixed condenser (Renrade, Wetless,

I.C.C.. Polymet, Pllot, Alpha).

30005  Pixed condensers (Renrade, Wetless,
T.C.C., Polymet, Pilot, Alpha).

11930 Four" special tapped resistor (Radiokes,
Reurade).

1250 ohm wire-wound resistor (Remrade, Radi-
okes, Raycophone, Alpha, Kriesler).

1750 ohm wire-wound resistor (75ma) (Ren-
rade, Radiokes, Raycophone, Alpha).

332000 ohm wire-wound resistor (Renrade,
Radiokes, Raycophone,” Alpha, Kriesler),

1—=10,000 ohm Potentiometer (Chancery, Rayco-
phone, Univox, Kriesler, Radiokes.)

110,000 ohm id leak (Renrade I.R.C., Alpha,
Pilot, Radiohm, International).

130,000 ohm grid leak (Renrade, I.R.C., Alphe,
Pllot, International, Radiokm).

150,000 ohm grid leak (Renrade, I.R.C,, Alpha,
Pllot, Radiohm, Interaational).

1250000 ohm grid leak (Remrade, ILR.C.*
Alpha, Pllot, International).

1—1-meg. grid leak (Renrade, ILR.C., Alpha,
Pllot, International).

1—Radio frequency chioke (Raycophone, Radi-

okex, Kriesler, Alpha),

+—Push-pull Input transformoer (AFSQ) (Fer-
ranti, Pilot, Ideal, Radiokes).
Sockets--3 6-pin; & S-pin, 2 4-pin (Raycophone,
Renrade).
Valves—3—58 !
386 [(Philips, Radiotron, Ken-Rad,
346 « Notional Union, Mullard, Cos-
1—80 L aor, cle.).

Speaker—DC dynamic, with 2500 ohm field and
push-pull input transformer (Jesses, Amplion,
Sazon, Jubllec),

‘ 240 )

The Audio Transformer

However, when we come to the audio
transformer we touch on a very deli-
cate subject. The whole tonal quality
of the job depends more upon the au-
dio transformer than any other com-
ponent. Transformers are listed at
prices varying from about 7/6 to £4/4/-.
It sounds tough, but even so we recom-
mend the £4/4/- line. Of course, in
many cases such a price is right out of
reach, and we want to make it quite
clear that the job can and will operate
in & fine manner, even with a 7/6
transformer.

The Loud Speaker

The loud-speaker needs to be of the
d.c. dynamic type with a fleld coil hav-
ing a resistance of 2500 ohms, However,
the most important point is that its im-
pedance for the input transformer must
be low and its transformer centre-
tapped. The speakers with Input trans-
formers intended for push-pull 245 type
valves will serve the purpose nicely.

La}’nu t

The colls are mounted on a bracket
under the base, directly under the gang.
In this position we get nlce short leads
for the grids of the valves, and also
neat and compact layout, The leads o
the,plates are also short, giving  us
many advantages for this system of

layout,
The Wiring

The wiring will be carried out in the
normal way, and there is nothing
troublesome about this.© A shield of
braided copper over the aerial lead into
the primary of the aerial coil might be
handy in case of oscillation troubles,
but this is very unlikely to oceur,
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Adjustment

The adjustment of the coils is car-
ried out in exactly the same way as
for any other superhet. First of all,
the trimmers are roughly adjusted on a
powerful local station, and the padder
is adjusted to about two-thirds of the
way in. Then swinging to a station be-
low 2UW the aerial and r.f, trimmers
are adjusted whilst the dlal is kept
rocking. When best results are obtain-
ed the dial is swung over to a station
above 2FC and the process repeated.
However, this time it is the oscillator
and padder that are adjusted, the
gerial and rf. trimmers being left as
set. During the process the dial must
be gently rocked, to and fro, and, of
course, the correct setting is the one
that gives the greatest volume.

Troubles and Worries

Troubles with the job should be very
few and far between. The Kriesler kit
{s exactly the same as used in the
Kriesler production Jjobs, and so 1t
should always be reliable. In the Kries-
ler factory they can run through any-
thing up to 50 superhets a day without
ever having a hold-up on any particu-
lar set, so it seems only natural that
the home builder should be able to get
them to go casily. However, in any
case of trouble a special service has
been arranged by the Kriesler Com-
pany. Anyone wanting any help can
ring the special 'phone MA3377, and
free advice will be given. The coils are
all covered by a guarantee, and to en-
sure satisfaction by all builders the
Kriesler people are also pleased to look
over the sets after completion and carry
out any final adjustment or alignments
necessary. Doubtless this remarkable
manner in which the colls are guaran.
teed and serviced is responsible for the
popularity they enjoy.
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Above, a plan view show-
ing layout—compare with
sub-panel view below.

THE ALPHA SUPERHET KIT.
SI\( E the sets described in this book
were designed the Eclipse Radio Co,,
of Clarence Strect, have inlroduced o new
kit, under the name of “Alpha
T his conl l:ﬂ 1 .Lq;{m-.] for use n super-
hel circuils having a pre-sclector slage
ahetnl of Il.'(" first r.J. valve. With ‘lf;'}rl
modifications to the circuil il can be used
“The 9-58."
“Qutspering,” and the
The coil kil is supplied as

coul

in the following
1932 Series,”
“Baltery 8."

supers:

a unil, and conlains’ the four solenoid
coils (aerial, -u’«'(!nr, rJt.. and oscillator),
twe infermediale transformers, a four-
fang condenser, all the necessary cans,

the padding unit, shunt capacily, and so
on. The “Alpha” coil kit is available
from all vodio dealers at £4/17/6,
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What about a set for your car?
are a few points to watch in the in-

stallation of radio reeeivers in auto-

mobiles.

pass interfering noises

ignition system, and other devices for

successful operation.

HE Universal superhet, is an ideal
set for the purpose, as this ar-
ticle explains:—

The installation of a radio set
in a car appeals to many. Unfor-
tunately, however, there are several

snags in theé propesal. The idea is not
new by any means—as a matter of fact,
it is about three years since YWireless
Weekly™ described a set for the car,
That particular job was quite ahead of
its time in many respects, notably the
use of indirectly heated valves; but
had for a “snag” a rather heavy fila-
ment current drain. No owner of a car
likes to overload his battery, for most
are acquimted with that hopeless and
helpless feeling which confronts them
when the battery refuses to budge the
starter on a cold and frosty morning
IN THE PAST

In the past few years many car sets
have appeared only to vanish again
In most cases it was found that the in-
terference noises from the ignition sys-
tem came through and spoilt the recep-
tion. Suppressors fitted to the sparking
plugs, shielding of the whole ignition
system with sheets of copper, and many
other efforts, proved fruitless in elimin-
ating the trouble, However, quite re-

cently it was found that most of the

Special valves which do not

from

THE SUPERHETERODYNE BOOK
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nois¢ was being
carried into the
radio set via the
car battery and
the filaments of
the valves, A
ready cure for
this trouble was
to have the
valves of the in
directly heated
type, and so
special valves for
the purpose were
produced by the leading American
manufacturers some time ago. These
valves are now readily avaliable in Aus
tralia, and of course they help very
considerably in the suppression of inter-
ference noises, but also have other
special advantages.
FLUCTUATING VOLTAGES

For & start, the filament of the valve
in a car set has to withstand two dis-
ruptive forces, the first being the fluctu-
ating voltages applied. The car battery
does not give a constant voltage, vary-
ing from about 4 or 5 volts when flat,
up to 7 or 8 volts when being charged
or overcharged. The ordinary valves
designed to operate from accumulators
in the home are rather susceptible to
suffer in both gain and tone when the

USING

99

a little.

THE NEW VALVES

N practically all of the circuits shown in this book the new six-
[prun;.' valves can be used to replace the screen-grids specified, To

fit the 58 instead of a 235 it is only necessary to alter the valve
socket and connect the extra terminal to the cathode at the socket.
The new 57 will replace the 224 type valve similarly, but in the case
of the 56 a slight alteration may be required.
the 56 is likely to cause a continuous howl unless the value of the
grid-leak is reduced to 50,000 ohms.
245 type valve as a Class A amplifier if the sockets are changed in
a push-pull circuit, but the total high tension current drain drops
Fortunately, this usually means merely a slight rise in

voltage, and she circuit balances up satisfactorily,

In oscillator circuits

The new 46 will replace the

Issued by “Wireless Weekly”

filament
does not withstand such tréeatment for
long without giving trouble. Many an
enthusiast has built up a car set only
to find that the valves expire every
couple of months or less. Perhaps much
of this trouble is also due to vibration
he fine, In fact hairlike, fllament of
the directly-heated type of battery valve
will not stand very much vibration, but
this trouble is also cured by the use
of the indirectly-heated type battery
valves with their rugged heaters.
SENSITIVITY NEEDED

Owing to the fact that it is not de-
sirable to have an unsightly aerial erect-
ed on the car, the set needs to have
pienty of gain in order to give ample
volume when operated with a very
small aerial and a counterpoise, or else
no “earth” at all. At the same time,
there is often not much space in the
car for the set, so that a multiplicity
of valves is also undesirable, Terrific
gain with due selectivity and absence
of instability can only be obtained with
modern circuits, so naturally the ideal
circuit for the car set embodies the
superheterodyne principle,

EASE OF CONTROL

Another factor to be considered is
eagg of control. Since the driver of the
car cannot afford to allow his attention
to be distracted, it is essential that the
set be very easy to manipulate, and that
it have only a minimum number of con-
trols. This definitely rules out the use
of reaction, and further strengthens the
claims of the superhet. circuit to be
ideal for use in car sets.

Taking all the above considerations
into account, it appears that the Uni-
versal superheterodyne represents the
ideal set for the car.

applied voltage varies, and the
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Reducing the size of the Superhet—a
circuit designed for a.c., batteries, or

molor car.

Introducing the

4 VALVE

struction of a unique type of au-
todyne superheterodyne, but be-
fore going on to the construc-
tional details it may be as well to de-
tail some of #ts features and the circuit
upon which its performance depends.

INTERCHANGEABLE

The first interesting feature is the
way in which the set is interchangeable
for operation from either batteries, a car,
or the electric power supply. This has
bgen made possible by the use of the
latest indirectly-heated battery valves,
known as types 236, 238 and 239. As
described, the chassis will be suitable
for operation from batteries, but
there is also a description of a
power unit to which the set can be
plugged to convert it to all-electric op-
eration at & moment's notice.

THE CIRCUIT

The circuit provides for the
latest type of superheterodyne using
four valves in all. The first is a screen-
grid, operating as a combined detector
and oscillator. The next valve is a radio
frequency péntode operating as an’ in-
termediate amplifier, and, as many read-
ers may know, this particular pentode
has also the same exponential charac-
teristics as the variable-mu valves. The
second detector is a screen-grid valve
operating as an “anode bend” detector
(which is also rather unconventional in
battery sets). The screen-grid detector
is fed through a high-impedance choke.
and drives an mdirectiy-heated pentode
output valve,

SIMPLIFIED COIL KIT

The coil kit used is not the same as
has been specified by us previously, but
1s a special job, having only two sole-
noid colls and a two-gang condenser,
There is only a single tuning stage
ahead of the first detector, yet the job
does not re-radiate, and second spot
trouble is reasonably well surmounted.
Operated away from the broadcasting
stations, or used in a car with a very
small aerial it is not possible to notice
the second spot, but even if a large
aerial is used in the midst of the power-
ful transmitters in Sydney the second
spots are mere curiosities, and do not
in apy way affect the general perform-
ance of the job.

THE next article deals with the con-
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Showing the comparative size of the set,

UPERHETERODYNE

THE OLD BATTERY SUPERHET.

Some time ago “W.W." described
a battery superhet., which proved an
excellent performer, but unfortunately
had two drawbacks, The first was the
rather high cost of the components, and
the secong was the need for two-dial
control. After considerable negotiations
(a stronger word might express the idea
better) with the various coil manufac-
turers we managed to get the
coil kit we desire at a price which we
consider quite reasonable under the cir-
cumstances, and in which we have every
faith as regards quality, finish, and ac-
curacy.

THE COST

We have not worked out the total
cost of the components, but we fancy
that readers will be quite satisfied on
this point, as, besides the cofl kit, there
is little else except a few resistors and
condensers. These are fitted to make
the job entirely automatic as regards
bias, so that no “C" battery is required,
no matter from what source of power
the set Is operated. By saving the cost
of the bias battery, and also making
it possible to run the batteries to a very
low figure without affecting resuits (be-
cause the applied bias varies propor-
tionally to the voltages applied), these
resistors will more than pay for them-
selves by the time the set has been in
operation g few months,

SINGLE DIAL CONTROL
Single dial control] is possible with the

new job, and presents no difficulty at
all. There are only two sections of the
ganged condensers, and {t is a very easy
matter to make these align right over
the dial by the use of a padding con-
denser, Since there is no r.f, stage to
bring into alignment also, nor even a
band-pass filter, the job is easier to
align and keep in alignment than any
superhet. previously described by us.
PERFORMANCE

But after all, it js the performance
of the job which makes us so enthusi-
astic, On the evening on which the job
was first assembled, over 40 stations
were logged cleanly and clearly, No
trouble was experienced in separating
2KO from 3AW, and 3BA from JAD,
and other stations 10 ke. apart were
readily separated., Of course, the very
powerful locals spread over the dial a
bit, but even s0, 3BO and 3UZ came
through quite clear of 2GB. As regards
range, we did not get a chance to fully
extend the job, but 6WF, 2YA, and other
far-away stations came through with
plenty of punch. Background noise, for
which many superhets, are being reviled
in scurrilous language by interested

parties, is not at all in evidence. Prob-
ably this is on account of the use of the
very latest types of valves, particularly
the r.f. pentode, which strikes us as he-
ing a remarkably fine valve.

set. This is quite wrong.

ample,

N\ r r DL
TONAL QUALITY WITH SUPERHETS.
ClﬁR'I'.Jl.\’ radio enthusiasts have an idea that the superhetero-

dyne cannot have the same tonal quality as an ordinary t.r.f.
; . A superheterodyne with properly
adjusted intermediate coils has a decid®d band-pass effect, meaning
that a 10 k.e. band width is obtained with steep sides. In’ practice,
this means extreme selectivity without cutting the side bands. With
a tr.f. set extreme selectivity is almost certain to mean that the
high notes will be attenuated, but in a good su perhet. high notes up
to 8000 cyeles frequently will come through without discrimination.
Actually, few of the Australian stations altempt to transmit any
musical frequencies above about 5000 cxcles, so this response is
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WO give 4 name to most Uf our
“Wireless Weekly™ circuits, not to
disguise revamped circuits familiar
by other names, as is frequently the
practice with some technical maga-
zines, but for our readers’ conveni-
ence, so that a short title provides
an easy means of reference in con-
versation or correspondence, It is
also an advantage if the name is in
some way suggestive of the design
and performance of the set. In
calling this circuit the “Universal
4,” we do not think we have over-
stepped the bounds of this policy.
Not only is its range universal, but
it is also universal in its applica-
tion, being suited for use with bat-
teries, a.c. mains, or in a motor car.

HE tremendous strides marking
T the development of radio design
during the past three or four
been
improved

years have previously
mainly evident in the
results  obtalinable with all-electric
recelvers, The battery operated re-
celvers have been sadly neglected, and
more particularly few improvements in
the battery valve characteristics have
been noted until quite recently. With-
out improved valves, it is very hard for
the set designer to improve results to
any great extent, It is fairly safe to
say that as regards ability to log sia-
tions the battery set of to-day is very
little better than its forerunner of four
or flve years ago. Things in the all-
clectric line are entirely different, how-
ever, and the all-electric job of five
years ago was a very woeful affair,
However, all that must now be con-
sidered as history, for we feel sure that
the receiver here described is going to
mark the opening of an entirely new
conception of battery set performance
There is one nasty “snag,” which we
can only face bravely, but in every
other respect we are sure that no bat-
tery set ever described in Australia, ir-
respective of the number of valves em-
ployed, can hope to compare with this
new job. The “snag” is the fllament
current. For a modern battery set this
current is rather high, and means that
a fairly heavy duty six-volt accumula-
tor will be required. Fortunately the
high-tension current is very low, and
“B" batterics should last weil. Of
course, the difficulty is not serious when

the sel is used as 7u automoblle radio

THE

set, a4s an ampere or so is comparatively
nothing to a car battery accustomed to
a charging at 12 amperes and a similar
drain

PERFORMANCE

Performance is the one thing we can-
not definitely claim about, because so
much depends upon location, adjust
ment, and other factors. On the ori-
ginal set when tested at Northbridge,
41 stations were recelved cleanly and
clearly, but in apn up-country location
there is no saying what stations may be
received, As reported elsewhere, the
original was also tested at Adaminaby,
and even more stations were heard
Selectivity is a big feature of the set
but, again, actual separation of the sta-
tions depends upon the ratio between the

strength of the signal to be received and
of the signa! from the
nearby station which is likely to cause

the strength

SUPERHETERODYNE BOOK
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A view of the finish-
ed set—the base
measures only 10 x 8

For exampile, at North.
no difficulty about

interference
bridge there was
separating 2KO from 3AW, although
only 10 K.c. separates these stations. On
the other hand, 2GB spread over a fair

width on the band, and very nearly
crept into 3UZ and 3BO, although these
are a lot more than 10 Kc.
away. However, there is this much that
can be said—we've never seen or handled
any trf. set which had anything like
the Relectivity, Tonal quality and
volume are also quite up to the stan

dard of the best battery sets, although
possibly not quite up to the “Class B"
standard,
THE PARTS REQUIRED

For the set as a plain battery job
there are not many parts needed, and
quite a few of those specified are really
extras, fitted in order to eliminate the
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1-—50000 ohm grid

LIST OF PARTS REQUIRED

I—Aluminium base, size 10 x 8 x 2.

1—Lekmek Special Kit

1—Dial to suit (Efco, Radiokes, Rapcophone).

1—8pecinl High-lmpedance choke (Lekmek,
Radiokes).

=01 mid, fixed condenser (Wetless, Polymet,
T.C.C., Regnrade, Chanez, Alpha).

102 mid. fixed condenser (Wetless, Polymet,
T.C.C., Renrade, Chanez, Alpha).

13000 ohun resistor (10 ma) (Renrade, Radi-
okes, Raycophone).

11200 ohm resistor (20ma) (Renrgde, Radiokes,
Raycophone) .

1—1 megobhm grid leak (I.R.C., Renrade, Pllot,
international, Alpha).

leak (I.R.C., Renrade,
radiohm, PHlot, Internctional, Alpha).

115,000 ohm grid leak . (IL.R.C., Renrade,
Radiohm, Pilot, International, Alpha).

35 mid. fixed condensers (Wetless, T.C.C,

Hydra, Chanezx).

1—1 mfd. fixed condenser T.C.C.
Hydra, Chanex).

100025 fNixed condenser (Pllot, T.C.C., Renrade,
Kriesier, Alpha).

1—Radio frequency choke (Raycophone, Kries-
ler, Radiokes, Alpha).

1=10,000 ohm Potentiometer (Raycophone, Chan-
cery, Radiokes).

3—Valve cans,

5-UY type sockets (Renrade, Rapcophone).

ry wire, solder, cap clips, elc.

Valves—American types, 2236, 1238, 1--237
(National Union, Ken-Rad, Philips, Mullard,
Cossor, Radiotron),

Speaker—Suitable Jemsen, Amplion (Type L1,
Jubflee, Sazon.

Batteries—135/180 volts “B* suypl‘; (Impez, Dia«
mond, Fver-Ready, Volta), 6 Volt, “A"™ supe
ply (Exide).

(Wetless,

usual “C” bias battery. By using auto-
matic bias, as in this set, it is possible
to get greater service from the “B” bat-
teries. As the app voltage drops, the
bias becomes proportionately reduced,
s0 that the set will give good tonal
quality and general performance down
to the last dreg of current from the bat-

tery.
THE BASE

The base specified is of rather small
dimensions, but the components fit
quite comfortably. The finished receiver
is very compact if built on to this base,
and will fit quite readily into any spare
space in a car.

THE COIL KIT

It i8 quite beyond the scope of the
average home builder, or even the most
advanced home builder, to attempt to
construct the ccil kit. The Lekmek kit
specified lists at £4/4/, and includes the
ganged condenser, two solenoid coils,
two intermediate coils, four cans, a pad-
ding condenser (adjustable), fixed con-

denser for shunting across the adjust-
able padder, and a coil of special hook-
up wire,

THE HIGH IMPEDANCE CHOKE.

A special choke having a very high
impedance is necessary to feed
screen grid detecter. If
readily avallable it may be substituted

by a secondary of an audio transformer

of high quality, such as a Philips Fer-
ranti, or similar brand,

with the primary and secondary in
serlegs to further increase the Induct-
ance.

THE FIXED CONDENSERS

Although we would not go so far as
to say that the set is critical, we might
add that it is the type of set which
needs the right compcenents if it is to
give best results. The condenser and
resistor values sghould be adhered to
strictly, as a few microfarads or a few
thousand ohms variation may make a
lot of difference.

B+ 60V

the
this i1s not

If an audio
transformer is used it can be connected=

B+MAX

WIRE-WOUND RESISTORS
The wire-wound resistors should be
fairly accurate, particularly the 3000
ohm bias resistor for the combined de-
tecter and oscillator. Although this re-
sistor does not carry much current, it
should be very close to the 3000 ohms.

THE GRID-LEAKS

The grid-leaks are not so important.
In the case of the bilas resistor for the
second detector this value can be any-
thing from 10,000 to 100,000 ohms, The
only grid-leak to carry any consider-
ablescurrent is the 50,000 ohm job, but
even so g one-watlt resistor will serve
the purpose.

THE RADIO FREQUENCY CHOKE

The radio frequency choke is more
correctly an intermediate frequency
choke, and needs to be very effective if
the set is to be entirely stable. Per-
sonally, we have taken quite a fancy to
the new type of honeycomb rf. chokes,
which can be obtained quite cheaply,
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“AMPLION

MAKES AVAILABLE DYNAMIC SPEAKERS FOR
BATTERY OPERATED RECEIVERS

At Long Last the owner of a Battery-operated Receiver can
now enjoy dynamic reception through the release of the
“Amplion” Permanent Magnet (L type).
By utilising an enormously powerful permanent magnet in place
of the field coil, the same dynamic tone can be obtained with
a battery-operated receiver as from an electrically-operated
receiver,
Ask your local dealer to demonstrate this Speaker on vyour
present radio, when you will realise for the first time the quality
of reproduction obtainable,

Magnet Flux density 7500 lines per sq. centimetre

. Magnet cabalt content:—9 per cent
by PRICES:
L1, as illustrated .. .. .. .. viw wall gt ety o L TRAS S GO
[.2, in Cabinet . .. &8/17/6

SPEAKERS (A’sia) Ltd., 70 C LARENCE ST., SYDNEY

"PHONE, BWI1II4 (3 LINES)

LQCYROLYY'

f:o" NSES

In the manufacture of modern Elec-
tric Sets where absolute dependability

is necessar i H 2
I The remarkable SELF-HEALING properties ¥, leading Radio Engineers

of DULYTICS —their invuinerabitity to and T ici i : st
breakdown, together with other superior eChmrmn; lnv‘“.bly SptCIfy

features of manufacture, make them the DULYTICS

ideal Condensers for use wherever Eleciro-
Ivties are required

In two types

Semi-Dry, positive healing
8 mf. capacity, 400y, work-
ing voltage, (Peak V. 300v.)

-c.;.. MARn Dulytie Pigtalls, 10v.

| R AR 1)
':"‘ YT (P — capacity, 23v. waork.
(~ f{l ” N ppa ing voltage (35
Peak -

at all radio dealers

Factory Representatives:

H. HECHT & CO.,

Sydney and Melbourne.

~~~~~ e — e e —.

e T ey
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10,000
To AtriaL Coi : - 2 G
A 0 s
< - P
To Osc.
CoiL SPE(IA[/\ The wiring,
8 (HOKE with filament
T E leads omitted.
ol |02
o‘
4 ﬂToaov.
To B+ MAX
° - G o
pq 23\3 0 230 B} 1o intN2
3 : e i > T R W N\ L
IR e Y A R Y 3
THE VALVES LAYOUT the other components stowed away un-

n is very necessgry that the valves
fitted be exactly as specified. We can-
not hope to show readers how to use
ordinary types of battery valves in this
set, and we warn them that it is
useless writing in for informa-
tion on how to build the set and

use the A415 type valves they
ave on hand, or somee
thing like that.

]

The arrangement of the components
can be readily followed from the photo-
graphs. First the parts should: be
mounted on top of the base and then

Showing layout

derneath in the neatest pessible way and
without using any longer leads than

NEecessary.
THE WIRING

There is nothing troublesome about
the wiring, except that if the set is to
be used as a universal job it is desirable
to have the filaments wired up with
twisted flex, so that hum trouble will
not be experienced if the filaments are
operated by alternating cwrrent from a
power transformer,

ABOVE PANEL WIRING

On top of the base there is a little
wiring which is not covered by the plc-
ture diagram, which shows only the
underside of the base, There are the
leads to the caps (grids) of the valves,
of course, and also the leads from the
colls to the sections of the tuning con-
densers. These should not provide any
difficulty. As a finer point of interest,
it is considered good practice to run the
earth wire from the coil units direct to
the terminal provided on the section
of the gang tuning that coil. This
means that the aluminium base is not
actually used as part of the tuned eir-
cuit, and may cut out some slight dif-
ference in r.f, potentials, due to using
the pase as the return, However, the
point is not at all impQrtant,

BATTERY CONNECTIONS

As will be noticed from the photo-
graphs in the original receiver, a valve
socket was fitted into the base and the
battery leads were taken to the pins of
an old valve base. By this means the
switch is eliminated, and to put the set
in operation the plug is simply inserted
in the socket. For convenience sake, In
the criginal the filaments were used for
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NEW SIX PRONG VALVES

PRECISION SELECTIVITY

REAL RAYCOPHONE TONE
NIGHT-TIME PUNCH BY DAY

Raycophone—the Superhet. Australia awaited . . .
. . . and what a Radio! Perfected!! Modernised!!
Seven Valves—not just half a Superhet. . . .
Six-tuned Circuits eliminates double spot tuning.
Six-prong Valves sweep away barriers of distance.

Page Twenty.Six

Raycophone superiority is easily demonstrated- ~quickly recognised
and appreciated. Hear it! Compare it! Let us arrange a home
demonstration or post printed matter.

Price £42/10/-. Easy Terms

Issued by “Wireless Weekls™

bbb d

Other Features:
Plano-Fintah Cabinet,

Sealed |

vter, |}
A Product of ¢ ¥ hone
Talkie Company, which has instal ver

140 eoquipments in our leading theaires.

ALL RADIO DEALERS AND HARRINGTONS, LTD., BRANCHES ALL STATES

BATTERY 4
SUPERHETEROD YNE KIT
The Kit of the Year!

This Superhet. Kit combines
HIGH EFFICIENCY
SIMPLICITY OF CONSTRUCTION
EASE OF OPERATION
All Intermediate Frequency Transformers are balanced on a
signal generator and tested on the air in a standard set

The LEK-MEK Universal Kit . . /4 -
OTHER PARTS REQUIRED
AMluminium Chassis—10ia,

X Nin, x 2%in, 66
Raycophone F.V. Dind .

1 High Impedance Choke Sap A0 V50w . cboibae . 15
1 61 Fixed Condenser, T.C.C, . ... 0. .~ ‘""" srvenvense . 3/6
1 .02 Fixed Condenser, T.C.C. o cr#senes s o9 GID
1 3000 ohm W.W, Resistor ches P 1’6
; 1 2000 ohm W.W. Resistor (Raycophone) .o AP e R ne 16
1 Grid Leak, .1 Meg . . . 2/6
1 Grid Leak, 50000 5
1 Grid Leak, 15,000 . :
3 Fixed Condensers, 05, at per condenser '8
I Fixed Condenser, | mid ‘ 5/ -
1 Fixed Condenser, 00025 . 2/
1 Raycophone R.F. Choke 2/6
| 1 Potentiomeler, Chancery - we
3 Raycophone Valve Cans af “os 1/6
5 Raycophone UY Sockots at ......... . ’ .
4 Raycophone Valve Clips at . eee ; .o ; 34
Wire, Hardware, Screws, ete, ........ &/~
| 25/ each
25/ each
23/ each

Batteries, Loud Speaker, at prices current.
Send for illustrated pamphlet describing the Universal Superhet

PHOTO - RADIO  CINE - MERCHANTS
386 George Street, Sydney

Melbourne, RBrishane,

NOTE:
Apply to Harringlons for
handsome photograph of the
completed chassis,

This Kit places a Superhet. within the reach of all.

OF ALL RADIO DEALSRS
AND

Adelaide, Hobart,
and Katoomba,

Perth, Neweastle,
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the filament leads, with the maximum
high tension running to the plate, sixty
volts to what would be the screen pin
of the valve base and the earth lead to
the cathode termipnal. A pair of separ-
ate flex leads are taken out through a
hole in the back of the base for the
speaker.

THE SECOND DETECTOR BIAS

Bias for the second - detector is ob-
tained by a 15000 ohm bias resistor
fitted between the cathode terminal of
the valve socket and earth with a balf-
mid by-pass condenser. It may seem
strange, but this value can be varied to
suit individua) tastes. According to the
engineer in charge at the Lekmek
laboratories, the chassis they built up
worked best with a 50,000-ohm resistor,
_put in our case 15000 appeared better
in every respect. Values of from 10,000
to 100,000 ochms can be used without
greatly affecting results. -

~ IMPROVING THE TONE

. To get the very finest tonal quality
it is desirable to place a quarter-me-
gohm grid leak across the high im-

ce choke. This shunt resistor will
limit the impedance of the choke and
remove certain resonances which may
be troublesome, but will also, unfortu-
nately, cut down the gain a trifle. How-
ever, the average person accustomed to
hearing the average battery set will be
more than pleased with the reproduc-
tion from the set as it stands.

THE AERIAL

For use in the city areas or In any
Jocation close to a transmitter it is de-
sirable to use a short aerial of about
ten feet in length strung up around the
room. If the set is to be operated in an
up-country location, the length of the
aerial can be increased to fifty or a
hundred feet, and can be as high as
possible, out-of-doors. An effective earth
is most desirable, and if a water pipe
is not handy a lead should be soldered
to a kerosene tin buried several feet in
damp soil.

ADJUSTING THE TRIMMERS

As soon as the set is finished, it should
be possible to get a local station fairly
well, and then starts the tricky but ac-
tually quite easy matter of lining up
the trimmers. With all the trimmers
set about the middle of their movement,
including the padder adjuster, turn the
dial to a station such as 2UW, 2CH, or
28M, and with a screwdriver adjust the
two trimmers on the side of the ganged
condenser. Rocking the dial slightly,
and at the same time adjusting the
aerial trimmer of the gang, it should
be possible to get maximum volume
from this station. Then swing over the
dial until 2FC or some station up that
end of the dial is heard. Still rocking
the dial to and fro over this station,
put the screwdriver to the padder ad-
juster and adjust thi: until the station
gomes in best. The set should then be
correctly aligned, - but an eighth of a
turn one way or ancther may be neces-
sary to get best results from the very
far-distant stations. The idea to keep in
mind is to adjust only the aerial trim-
mer on the gang condenser when deal-
ing with stations of low wave-length
“(high frequency) ‘and only the padding
condenser adjuster when handling the
long wavelength stations (lower fre-

quency).
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SECOND SPOT TUNING

When the set is operated in a cuy
location or close to a powerful station,
and a long aerial is used, there Is a
chance that the powerful station will
appear on the dial at its usual setting,
and also appear a second time at a
spot on the dial at which stations 350

Ke. away would be expected. This is

due to the fact that an intermediate
trequency of 175 Ke. can be obtained by
, beating the incoming signal with an
/" oscillator frequency either above or be-
low {t. If the selectivity lead of the
first detector is insufficient to exclude
all trace of the station when the aerial
tuning circuit is 350 Kc. off resomance,
then the second spot occurs. Since the
cost of obtaining sufficient selectivity
to exclude the second spot would be
considerable, and the matter complicat-
ed, and since the second spot Is more
a curiosity than a defect, we have not
worried about it in this case. The set
is primarily designed for use In a car,
with a very small aerial, or else as a
battery set' in a location far remote
from powerful transmitters. However,
readersg should be warned that at New-
castle there is a chance that the sec-
ond spot of 2NC will interfere with the
reception of a Sydney station, and in

Melbourne the second spot of 3UZ may.

mean that 72L (Hobart) will not be re-
cetved clearly.
OSCILLATION

The volume control is so arranged
that it may operate in a similar man-
ner to reaction, If the volume control
is fully advanced, the set may burst
into oscillation, This is quite normal,
and perfect stability can be obtained by
retarding the volume control. By this
method It is possible to get practically
constant sensitivity over the whole
band, and merely requires a little in-
telligent handling for best results. Need-
less to add, the set should be just on

Sub-panel view—compare
with wiring diagram on
previous page.

the verge of oscillation to give the very
best range, y
AS A CAR SET

The set is ideal for use in a car. The
“B” batteries can be mounted under
the set or in a special box mounted
under the floor boards. The filaments
are supplied from the car accumula-
tor. The most convenient method of get-
ting at the battery is to arrange a plug
on the filament wires which can be
plugged into the dash light adaptor. For
an agerial a few lengths of insulated
wire strung under the chassis or under
the hood will serve, and the framework
of the car may be used as the earth.
JIn.some cases, considerable experiment-
ing can be done, such as trying the
framework of the car as an aerial, and
operating the set without an earth. Or,
in some cases, a wire across the hood
will serve for an aerial, and similar
wires strung under the chassis will serve
for a counterpoise, as a substitute for
an earth.

ELIMINATING INTERFERENCE

Interference from the spark plugs can
be minimised by fitting 10000 ohm

wire-wound resistors in series with the

plug leads. An earthed copper shield
right round the distributor or magneto
may help. In stubborn cases, a small
fixed condenser of .01 mfd. capacity may
be fitted across the breaker points of
en,h;;r a magneto or a distributor,

MIND THE BATTERY VOLTAGE OF
YOUR CAR

If the set is to be used in a car, the
first thing to do is to make sure that
your car battery is not a twelve-volt
type. Certain cars, such as the Morris
and the old Dodge, use 12-voit accumu-
lators. Needless to add, if the 6-voilt
valves are fitted to a 12-volt accumula-~
tor, they will not give satisfactory ser-
vice; in fact, they will probably expire
in a few moments,
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ALL ELECTRIC OPERATION
The set is also ideal for all-electric
and in the article below
we detall the construction of a
power unit to which the set can
to maker it all-electric.

very suitable for operation
from an eliminator, as the current drain

g

i
g

28 8
gigﬁﬁ
:

s

Unrr

S mentioned in the article on the
“Universal” superheterodyne, it is
suitable for use as an all-electric
set if plugged into a special power
unit. Here are the necessary detalls for
those who wish to build such a unit.

It must be clearly understood that this
unit can only be used with alternating
current as round in the suburbs of Syd-
ney ang other places, and not the direct
current as found in the heart of the
city.

THE COMPONENTS

A power transformer is needed, a filter
choke, two electrolytic condensers, and
a voltage divider. Some wire, a suitable
base, ithe plug for the leads and other
minor odds angd ends, will also be need-
ed. -

THE POWER TRANSFORMER

The power transformer for the job

can be a special one, having a secondary

dlnz of 150/150 volts at 30 m.a., with
a 5 volt 2 ampere filament winding, and
another winding of 6 voits 2 amps. But
what we particularly recommend for the
)ob the Universal power transformer,
of th type fully detalled on another
page. 'rmscnnbemndeupby an en-
thusiastic home-bullder, or can be
bought ready-made in a variety of
brands. If a “Universal” transformer is
built or procured it should be suitable
for this set, and also for nearly ecvery
set to be described for a couple of yeirs
‘10 come.

THE FILTER CHOKE

Similarly in the matter of the filter
choke, a 30 henry 50 milliamp choke
will serve, but we recommend the builder
to use a 30 henry 100 ma. choke, so that
ore eflficient for this job, and
likely to bc suitable lor all types of
for qtm.e a time.

-
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Circuit  diagram showing
the connections to the plug
which is inserted in the
special socket of the Uni-
versal Superhet. to make
it an all-electric receiver.

‘ ZQOACI
for the Universal 4 Valve Superhet

THE FILTER CONDENSERS

For the filter condensers a couple of
8 microfarad electrolytics are desirable,
but at a pinch satisfactory results can
be obtained with a pair of 4 mfd. paper
condensers, Needless to add, they must
be capable of withstanding the voltage
appllied, which will be only 150 volts
a.c. Practically any paper condensers
should stand that voltage.

THE VOLTAGE DIVIDER

The voltage divider can ‘be either a
15000 ohm or 25,000 ohm type. The
tapping for the screen voltage can be
fixed by means of a ruler. It is near
enough to place it about one-third of
the way up from the earthed end of the
divider. - After the unit is in operation,
‘it may be advisable to test the effect
of moving this tapping a quarter of an
inch one way or the other. Results
will show whether a higher or lower
voltage is desirable.

LAYOUT

Individual ideas can be éxercised in
the construction of the power unit, and
we fancy that most of our readers will
prefer to build up the unit on an alu-
minium base, of the same dimensions
as the original set. The power trans-
former will be mounted with the tes.
minal board showing undermeath the
base, and the electrolytics will' mount
80 that their terminals are also under-
neath. By using an aluminium base in
this way there will be no exposed wiring
at all, making a very neat and safe
fob.

CONNECTIONS TO THE PLUG

In the diagram we show the connec.-
tions to the plug, looking at it from the
unit end of the plug (not the pin end).
A suitable plug can be bought at any
dealers, or if the builder is short of cash
the base of an old+valve rf the 77 type

will serve the purpose.,  To insert the

leads in the pins of the plug it is neces-

sary to get the ends of the leads skinned -
and tinned, and then pushed into posi-

tion whilst the pin is kept hot by the

application of a soldering iron.

VOLTAGES FROM THE “UNIVERSAL”

At first sight it may appear diffcult
to get the desired voltages from the
“Universal” power transformer. This is
the solution—for the secondary use that
portion of the original se be-
tween 0 and 300, making the 150 tap-
ping the centre tap of the winding, In
other words, 0 will go to one plate of
the rectifier, 150 will be earthed, and
300 will go to the other plate of the
rectifier valve, For the filament of the
rectifier, the 0-5 tapping of the 2
ampere winding will serve. For the fila-
ments of the valves used in the super-
het use 5 voits a.c., by taking one lead
from the 25 tap of the 3 amp. wingd-
ing, and the other from the 75 tap,
The valves are rated 63 volts for the
filaments, but are specially designed for
automotive use where fluctuating voit-
ages are encountered. Perfectly satis-
factory operation can be obtained with
only 5 volts ac. on the heaters. All
voltage tappings unused must be left
vacant,

TAKE PRECAUTIONS

Mo one should attemapt the construc-
lion of this unit unless he has an idea
of the danger of mishandling the power
supply. The 240 volts alternating cur-
rent which is drawn from the power
mains is capable of supplying enough
current to seriously injure snyone hold-
ing one lead in one hand and stand-
ing on damp ground. It is far safer to
build the unit, and then only touch it
after entirely disconnecting the power
supply hﬂd from the power plug,



Issued by “Wireless l"'ed.dy"

NDEPENDENT
REPORT o0n 7he

Universal 4 Valve
Battery Superhet.

By the Rev. R. B. DRANSFIELD,
Th.L., Adaminaby.

e Rl

»1&4— WIRELESS WEERLE

AUSTRALIAN BROADCASTERS

Saniiebingls 2
o Aselie 4*.--.*”_
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LOCATION —Adaminaby, NSW., 320 mues

from Sydney.

QUASITY OF LOCATION,—Poor
tion, but improves about 10 miles out of town.
Sets giving m: results here give excellent
sults when taken out a few

AERIAL.—80 feet long. 35 feet luth at one
end, 12 feet above set at low end

EARTH —Three feet o! sty water pipe

dnnn xnu; molst ground.. Lead just mnd

. around
O'd ~The sensitivity of she set m
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volume than is required. ﬂunlluby m

miles by rail from Sycney. with apn - outdoor

~With & 10NR  .orial, the daylight réception from IFO is suf-
serial selectivity is obtatned.  fojent 1o onixo'-d the ps'puurt

‘but too much volume. for com- TONE.—The tone leaves nothing to be de-
sired, and working into s good tic
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whistle or distortion.
three places on

long outdoor aerial.

feet, the selectivity is all that can be desired.

s -trouble was experi- GENERAL REMARKS.—Up to.this point no-

thing but genuine facts have been given Tor
the nefit of the readers of “W.W,” but a
;e: temarks in general review would be. use-
u

This happens o The beauty of sot lies tn the fact that
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Por a» country location, “c" . wns like Cooms wi only a
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5CL. 2 - ¢ centres, where e statle
B Y O R D aix A FAITHFUL AND ACCURATE Sy hea iy e .
3CH, INC, SWR. 28M. 4BK. 3BK. 3BA, SAD. REPORT. feve! fally 50 per cent. With an indoor serial

. 4RO, IXN, SKZ 4BH, 3GL. 2KO. 3AW. Atthemhnb«nmwmw ot
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sénd for the man on the lan Here are lhe
m&tl —-uoruan reception utmn 7 a.m. and

Adaminaby,
foregoing report is a true, faithful, and
accurale one of lests carried out with
the new battery superheterodyne,

do declare that the .

enough for
comfort even when right ln. and I wax forced
to use an indoor W ml
reagnable action ou

usin, 4
% bo.bxqmom“es:awuy omotu for ua.

7ZL (faintiyvy, JAR, SCK. IPC. 3LO. only four valves, Given under my hand
B e A clase_ siations provide quite good this 16th. day bf [uly. 1932. ton 1 do bot think hat tae o vity
‘entertainment but the B claxs are %ulu lu'ggl would be sufficlent for country ftowns like

nll over the room, 'mm for
‘g‘\‘unw 14 below normal from these latter

uuexnvm —The mm <et

the punch for night reception that anyone
could require, while on several of the A sia-
tions the volume control has, Lo be operated
At night time, except for
yery lonc distances, a short aerial of 12 (feet
lcl'ﬁ’ the room was found sufficient, and the
nlocs ﬂty whs 1mprovcd st alght For com-
of al! the Eastern A sia-

vm nllm made an excellent aerial
muou in both NS.W. and Victoria

contalns  all S1GNRD,

Camden, which are gbout 50 to 60 miles from
the eity. It might be an advanta o agd
4 band pass filter In front of the t valve
for the use of close country
within 80 milea of Sydn
prevent wny chance of double spot
At the conclusion of the ¢
hooked the set on to an nary wire
soreen in front of the fire ang continued
recelve all the Eastern A class stations
about six of the B! 1 regard this as the
L outstanding achievement in
\xl'"“ X t

" -
s el QRS | - 4
=l ':."-' "'li:‘.w- T ini, il
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o g
B SELECT
your valves from

the most comprehensnve

ran&e in the world .,

>

ullard

2 VOLT
BATTERY
VALVE

SERIES

SSBIES

Mullard

~RADICVALVES- Midiaca

/ AMSRICAN
PRQODUCT O F ENGLAND ‘,,
MNN§FR§'E
Ask your dealer for New AC VALVE
“SERIES
Characteristic Sheat and Price
y R

ddvertiscinent of the Nullard Rodio Compeany (Australic), Limited, Head Ofice: 38 Clarence Strect. Sydnep,
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The
6 Valve

ISA?VERY’

SUPER-
HET.

lN order to put the couniry cousin

cn the same footing as the more for

tunate (?) city dweller, the Radiokes
factory has turned out a special
superhetervdyne coil kit for battery sets.
This job Is somewhat similar to the new
types of superhet Kit, as used in the
“Uitra” a.c. receiver, but has an inter
mediate frequency of 175 KC. . Using this
kit, it has been possible for us to design
a battery set with many attractive fea
tures. By using the double-grid special
combined first detector and oscillator
we manage to keep the total number of
valves down to six, yet have the practi
cal Umit of gain in every part of the
set. There is an rf{, stage ahead of the
first detector, which entirely eliminates
second spot tuning, an intermediate am-
plifier using & screen grid valve with
very high gain. The second detector is a
very sensitive valve, and then follow
two stages of audio, using resistance

THE SUPERHETERODYNE BOOK

-
?"}u g

coupled with high-gain valves, and fin
ally ending in a power pentcde capable
of giving really solid punch. Through-
out we have selected for the job only
certain 'specific types of valves, which
have the desirable characteristics to give
us extreme gain, Of course, other types
of valves can be used, but we cannot
guarantee that the performance wil] be
anywhere near the same standard with
low-gain valves

THE CIRCUIT DETAILS.
We trust that the matter of the com

bined detector and cscillator does not

call for any great explauation. The
same system was used in the battery
superhet described in “Wireless Weekly

A plan view of the set,

showing layout of paris

Page Thirty-One

e

A view of the com-
pleted receiver.

last May. and proved itself very effec
tively. The valve works as both a sensi-
tive detector and rellable oscillator, and
of course, saves quite a conslderable
amount of both A and B current. When
taking Into consideration the amount of
current taken by a separate oscillator, it
seems only logical to use this system for
battery sets. The combination oscilla-
tor and detector also has a further ad
vantage in that background noise 15 a
lot lower when the separate oscillator Is
dispensed with.

PERFORMANCE

If this job Is in perfect adjustment
and operating exactly in accordance with
the design It will give the most excellent
results; in fact, nothing in the way of
battery sets should be able to beat it
On the other hand, on account of the
high-gain valves used and the high-gain
audio system, there may be a little ten-
dency to instability, particularly when
the volume control is turned “flat out.™
However, this should merely call for a
little tinkering on the part of the bullder.
In other words, we do not recommend
this set for the “greenest” novice, but
more t6 those who will be in a position
to get the maximum performance froa
the job, and then appreciate the per-
formance

THE PARTS.

The aluminium base is quite a small
affair, measuring only 12 x 12 x 3.
However, this size is ample for the com-
ponents if they are arranged exactly as
shown {n our photographs

THE COIL KIT,

'l‘ix,l‘ coll kit is a special job, made for
the purpose by the Radiokes people, and
on no account must thé old types of coll
kit be used. In the first place, the old
kit will not fit under the base; and,

secondly, the whole aflair is of entirely
different design.
TUE RESISTORS.
The 20-ohm wire-wound resistor. I8

necessary to drop the fllament voltage
for the double-grid valve. This valve
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Y A :é the valves s[)@le ied

These ai

for the Battery Super-Het SiX

e —
t—

e—

This diagram shows the inner construction of
the Cossor 410 L.F. Note how the filament 1s
held —not only at top and bottom — but also
by four extra insulated hooks in the muddle

Point
Suspension

eooCliminates all microphonic

noises

COSSOR VALVES have been chosen by “Wireless
Weekly”” experts for use in their Battery Super Het.
Six. And there’s a very important reason for this

choice.

Microphonic noises in a Receiving Set are, nine times
out of ten, traceable to filament vibration. In the
Cossor range, however, this vibration is absolutely pre-

vented by a new method of filament suspension, nine

supporting hooks being used instead of the usual five,
These extra hooks damp out all tendency to vibration.
And so, by using Cossor Valves in your Battery Super
Het. Six, all microphonic noises will be eliminated and

greater volume with absolute tonal purity will be

assured,

HERE ARE THE TYPES YOU NEED

Type Price
LY S G, e e iR 24/
A0 FLF. .. .oont tost oo sooe 1DV
1-415 PoT. ......... I 24/""
Distributors for Australia: ™

W. G. WATSON & CO., LIMITED

279 CLARENCE ST., SYDNEY.
BRANCHES ALL STATES

COSSOR

VALVES

Australian Representative for A. C. Cossor Ltd., London:
C. D. Maclurcan, 26 Jamieson St., Sydney.

————
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SG410 PMIDC SC40 410uF SIOMF
00025
d? o SPxR
'l ¢
~3 ;
" 3 J r > —
ol r'
3 PG
GS )
92
1) -
5 ||+
d 4
WA 200000
I‘ ( SWITCH q
As Beriv A- C- B Ce C- Btisoed
T I IEEMESENLCUIS  gble. The actual values are not pacti- OPERATION.

Parts Required for
6 VALVE BATTERY SUPER.

t—Aluminium bage, 12 X 12 X 3.

I—Vernier dial,

1—Radiokes superhet. kit,

1--30 ohm wire-wound resistor {
hone, Kriesies).

1-200,000 ohm Potentiometer (Chancery, Pilot).

2100000 ohm Grid leaks (Renrede, LR.C.,
Pilot, Alpha, International).

32 meg. Grid leaks (Renrade, LR.C,, Pilot,
Alpha, International).
300025 Pixed condensers (Renrade, T.0.C.

Pilot, Alpha, Wetiess),
3.1 mid. Fixed condensers (Wetless, Polymet,
Chanes, T.C.C., Hydra),

2,01 mfd. Pixed condensers (Wetless, Polymet,
Chenesz, T.C.C,, Hydra.) ¥
1—1 mfd. Pixed condenser (Hydre, T.C.C., Wet-

lezs, Chanesx).
$—Radio frequency choke
phone, Alpha, Kriesler).
4-UX sockets, 3 UY (Raycophone, Renrade).
Valves—2 —Cossor 4108G.
3~Cossor 410HF.
{—Cossor 415PT.
1—Mullard PMIDG.
Speaker—iAmplion, Jengen, Sazom, Jubiled, etc.)

e T e I8 Yo s Al

5-5.
ediokes, Rayco-

(Radiokes, Rayco-

takes a filament current of .1 ampere,
but only two volts. Since the rest of
the valves in the set are of the four-
volt type, we have to drop 2 volts at a
current of .1 amps. From this it will be
calculated by Ohm's law that the neces-
sary reslstance Is 20 ohms. The most
convenient way of getting a resistor of
20 ohms capable of carrying the filament

current is to buy a centre-tapped fila-"

ment resistor of this value, of course
neglecting the centre-tap.
THE POTENTIOMETER.

The potentiometer which Ig used for
the volume comtrol is wired as a rheo
stat, one of the cutside terminals being
left unattached. The potentiometer is
called upon to carry only a small cur-
rent, but most of the potentiometers
available are not intended to carry any
considerable current when they have

such a high resistance. So it will be
wise to get the best patentiometer avail-
able, t6 make sure that it does not burn
out in service.

GRID-LEAKS.

The grid-leaks are small but important
features, and again we strongly recom-
mengd the use of the very best obtaide

cularly critical

CONDENSERS.
Since the voltages avallable from the
batteries are comparatively low, the

breakdown voltage ratings of the fixed
condensers are not important.

THE WIRING.

The wiring of the job is very simple
on account of the way in which the colls
are mounted beneath the base, For
convénience sake a UY socket is mount-
ed on the top of the base to take the
battery leads.

The alignment and operation of the
job follows closely on the lines already
mentioned time and again in the other
articles in this book, and so should pre-
sent no difficulty.

SERVICE AND ATTENTION.

All Radlokes products are covered by
a comprehensive guarantee, and of
course the coil kit specified for this re-
ceiver comes under this guarantee, Any-
one requiring further information about
it would be well advised to write direct
to the Radiokes people—The Metropoli-
;sn Electric Co., Cleveland Street, Red-
ern,

A sub-panel view of
the set,
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- A New Addition

to the Famous

CHANEX Line
i A

Chanex Pigtail Condensers are
now available in the following
capacities:

3mf.,, 2mf. .1mf,, .05mf., .01mf.
(Special Capacities supplied to order)

These Pigtails are Non-inductive and SHIELDED TO
PREVENT CAPACITATIVE INTERACTION.

They measure up to the exacting standard of manu.
facture that has made Chanex the first choice of Aus
tralia’s leading set manufacturers.

Factory Representatives:

H. HECHT & CoO.,

Sydney and Melbourne

DESERVES THE

BEST OF BAT-
TERIES —SO

“A” DEMAND
“B” & nC"
BATTERIES
FOR POWER
PERSISTENCE

AND PURITY

Factory Representatives for N.S.W.:

SPEAKERS (A/sia) LIMITED, 70 CLARENCE ST., SYDNEY

SEND FOR PUBLICATION No. VL.




Issued by “Wircless Weekly”

*Denotes power in the aerial
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AUSTRALIAN BROADCASTERS

A complete official list of the A and B class
stations in Australia.
Stations 2MV and 2XL, previously in this

Page Thirty-Five

broadcasting

list, are now off the air,

373 meires,

CALL L DIAL | NAME AND { CALL TOIAL | WLENGITL | WAME _AND
SIGN | Ne, POWLR. lzk IAL(‘.\‘I'ION | SIGN | No, POWER, .1(‘7 IAU(‘:\_A(_!O\:
| %537 metres | National Breadeasting Statiom, | l | 264 metres, | Musgroves, Lid,,
‘ 560 K'eyeles, | m'"ht 4LO and 3AR, { 6 | 1185 K'eyeles, | Studio: Lyric House, Murray Si.,
500 _watts.* JOROWA, maiaaie | | 300 watls, PERTH,
r | | 513 metres. | National Broadeasting Station, | 262 metres, | , B. Chandler and Co.,
7 { | BS0 K'eyeles, | Studie; Elizabeth Street, | i 1145 K'oyeles, | Studio: 43 Adtl;ldo Street,
’ | | 5000 watts, HOBART, yabi | 600 watts.* | BRISBANE.
) 192 melres, | National Breadeasting Station, ' | 52 m.n,"-. \|¢.n||. nmdcuun‘ Service,
610 K'eycles, | Studio: 120A Russell Street, | 1145 Keyeles, | 430 Little Collins Street,
i | G000 walts, MELBOURNE, | | 25 walls.* MI.LDO URNE,
| T i | 432 melres, | National Broadeasting Station, 37 | | 260 metres, ..lnrln
o 3 Breadeasting Co.,
5LK { | 635 Weycles. | Relaying 5CC, | ZWG { | 1155 Keyeles. | 6 Fitzmaurice Street,
| | 3500 waits,s | Lll\af:“. BROOK, SA, | b { B0 watts.* WAGGA.
| 431 metres, Naticnal Broadeasting Station, | 256.4 metres. ted Wireless,
21‘ () i ‘ 665 K'eyeles, | Studio: 96.9% Market Street, I 4T0 ' | 1170 K'eyeles, | (A'sia), Lid.,
5000 walts, SYDNEY, L. | LO100 watts, | TOWNSYILLE,
| ’ 435 metres. ] Natlonal Broadeasting Statlon, | 254 metres. | SDB Broadeas Stn. Pty,, Lud,
i B K'eyeles. Studio: Hay Street, ’ 1180 K'eveles, studio: 36 Flinders Streel,
| | 5000 watts, __PERTH, ! | | 50O watts, MELBOURNE.
| ‘ 118.7 metres,| N.Z, Broadeasting Board, ‘ 252 metres, Williams® Agencies, Lid.,
! T2 K'eycles, Wellington, 1190 K'eyeles, Address : P.0. Box 165,
| | 3000 watts, NEW ZEALAND. { L1000 watts.* MACKAY.
{ 411 metres. | National nmndewlal Statlon, | : | 250 metres,  Sport Radio B'easting Co., Lid.,
| T30 k'oycles, Studio: Hindhmarsh Sqoare, | l 1200 K'eyeles, | stulo. 81 Flinders Street,
] SO00 walts, ADELAIDE. | | 500 walts.* ADELAIDE,
- 295 metres, National nnndeuﬂu( Station, | 248 metres. | i hes,
4QG l ‘ 60 kK'eyeles.  Studle: e /o State Insur, Bldgs., | 2CH : 1210 l'ry':l:m" Cﬁ;’;w\l‘o:'l c!?!‘:':l.
| 5000 watts, Hﬁl._‘.‘l. | | 1000 watts.* | SY o
5 metres, National Broadeasting Station, 6 tres, adeasters, ’
3w } t B0 K'eyeles, | Studic: 1204 Russell Street, ' GKG ‘ ‘ 1220 ::’r:':-‘ Goldlcl:no:;: ;t::'ﬂ.. e,
| | 500 watls, MELBGURNE, 100 waits.” | KALGOORLIE,
: 351 metres. | National Broadeasting Station, . | | 241 metres, | National Broadeasting Station,
K35 k'eyeles, | Studlo: 56.98 WMarket Street, | | 1245 Kleyeles, M.yln 2FC _and 2BL,
] MDE.!M.CI { e NS\’DWY. ! | 2000 watts.* | NEWCASTLE,
341 metres, | Studio: Nichelsens, Ltd., | | 238 metres. | Wangaraita Bleasti Pty., L.,
6PR l l 850 K'eycles, | Barrack Street, } 3WR | 1260 K'eycles, o 8.“ io: lldd‘g ,.
l 200 walts, _ PERTH, | ] ‘ 50 walts, WANGARATTA.
‘ 4 347 metres, | Commercial Rroadeasters, Ltd., ! 236,1 metres, Catholic Broadeasting Co.,
890 K'eyeles. | Studio: 82 Elizabeth Street, 1230 K'eyeles, | Australia Houu. Carrington St
i | 56 waits.® ~  HOBART. i 1000 waits.® | NEY.
| | as0 metres, | Natlonal Broadeasting station, | 234 metres, | Gippsland Brnung s"vire
| | 810 Weyoles, | Relaying 4 ' 1280 Keyeles. Address: Ravmond Street,
1 L m_'!llf.‘ -_FIIN xn@\lnos' ‘ 50 watis.* SALE,
] | 326 metres. Oliver J. Nilsen and Co., | A ] ] | 233 metres. Brisbane Breadeasting Co.,
{ i 930 Keyeles Studio: 45 Bourke Street, | 4 | | 1290 Keycles. | Studio: Kine Howse Queen St
{ 5»09_:-_99 _HEBM)UK\'I‘.. | ! 200 watts.” BluaBA\
1 ' 516 metres. | Thecsophical Broadeasting St., | ! | 2508 mrfrm _—nalllut llroadrnton Py, Ltd,
050 K'eyeles, | Studlo: 20 Bligh Street, I | 1800 K'eyeles. | C'wealth Bank Bldzs,, sturt St
| | 3000 watts. | sn»'::v. ! | |50 watts.* BALLARAT,
| 312 metres, | Hume Broadcas Lad., i | 229 metres. | Advertiser Newspapers l.m..
5DN ' 1 S50 Keycles, | Studie: 29 lubdlo Blml 5AD | ’ 1310 K'eycles, | Studio: “ovm:nth Street,
1600 watls, ADELAIDE, { | 300 watts.* | AD}.I ALDE,
. t 309 metres Amalgamated Wireless (A'sla), 227 metres, | M. J. Oliver,
#i0 K'gyeles.  Ltd. Studio: Kangaroo Flat, 1420 K'eyeles, | Address: P.0. Box 38,
1 200 watts. ___BENDIGO. 50 watts.* | GUNNEDAR.
1 } 200 metres, | Gold Radie Service, | | | 225.56 metres. Rockhampton , Broadcasting Co.,
(, | 1006 k'cyeles, | Studio: Ruthven Streef, | | 1330 K'eyeles, | Studios in
50 watts* | TOOWOOMBA. | l | 250 walts, ROC lﬂi&.\!l’l‘ﬂ\.
| | T melres, Western Provinee Radio Co., i ] | 224 metres, | G, W, Exton,
| ‘ 1010 K'eyeles. | 83 Gray Street, 2 N [ 1380 Weeles, | Addressi PO, Box’ 1385,
| 200 watls.* | HAMILTON, ! ‘ 50 watts™ | LISMORL.
’ I 208 metres, Radio House, | 222 metres, | 3KZ Broadeasting Station,
o1 1025 Kleyeles. | Studie: 617 George Sireet, ! 3KZ 1850 Keyeles, | Studio: 10 Vieloria Sireet,
| L1000 watts, SYDNEY, 200 watts.* MELBOURNE.
| 258 metres, | Midlands Breadeasting Services, | | 2173 metres, Broadeasters (Aust.), Ltd.,
! | 1041 K'eyeles. | Studio: Ellen Street, ! 4 H | 1850 K'cycles. Studic: 90-92 Queen Stireel,
] | 50 watts.* | PORT PIRIE. i | | 600 watts.* | BRISBANE, :
| | 286 metres, A I Ryan, | | | 216 metres, Goulburn Broadeasting Co.,
| 1050 k'eyeles, Kingston, 1 2 N | 1390 K'eycles, | Studio: Auburn Street,
! | o0 watts.® | CANBERRA, ] | 50 wattss | GOULBURN,
| 253 metres, Maryborough Broadeasting Ceo., | ‘ T11 metres. | Geelong Broadeasting Pty., Lid.,
4 [ 10 k'eyeles, | Wynne's Station, ! 1400 K'eyeles. | Studio: National Mutusl Bldgs.,
50 watts,® MARYBOROUGH, Q. { | M wllh.' | GE! l_A_!\G.
| | 250 metres, | Trades and Labour Council, | 212 motres, Newecastle Broadeasting Co.,
2 1070 Keyeles. | Studio: Goulburn Street, 2 L 15 kryeln.‘ Studio: 57 Hunter Street,
A | | 1500 watts. SYDNEY. | | | 200 waits, |  NEWCASTLE.
3SH ! | 204 metees. Swan Hill Broadcasting | 3 % w { | ls:gj melths, \0:&@ Hua;:ntln%h(n. Ltd.,
i feyeles, | 0. i | 25 Kleyeles, Is Majesty's ealre,
T o0 watts, BW\\ HILL, i I | 300 walu . MELBOURNE,

[ Findlay and Wills Breadocasters, |

200.06 melres.

Wﬁlm:o;n; <llrn-s;!-c-a:lin( Co.,

| 1100 K'eyeles. | 67 Brisbane Street, l 2WI ; ‘ 1435 Keyeles, Address: 149 Crown Street,
i 200 watts.* LAUNCESTON, 50 watts.* WOLLOGSGONG.
| 270 matrn Airsales Broadcasting Co., ‘ 208 metres, | Charles Rice,
‘ Studio: Civie Centre, ! 2 1480 K'oyeles, Studio: 616 Dean Streef,
200 walls.” NEWCA m_ } 50 watts.* ALB! .
| 267 metres. Radle Broadeasting 14d., | I 200 metres. | \kron Broadeasting Service, TAd.
| P 1125 Keyeles,  Studio: Paline’s Bldgs,, Ash St., | 3 } 1500 K'eyeles, 190 Elizabeth Street,
1500 watts, | SYDNEY, J ot 50 watts. © MELBOURNE,
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Neat ean efMielent
with coil glameter
integral with ean
thus completely protected
cloth low-loss

ratio

former,

. Simple and effective solid

mounting device,
lugs
throuzh bottom
and chassis,

protrude
of can

6. Resistance primary wind

mngs

Superhets.—two of them, each perfect for
a 7 valve A.C. operated set. The Batte:
designed for the country listener,

Both superhets. employ the latest type of
teed, each accurately made and each care

Build one of these superhets, Start to-d;
ducts from your Radio Dealer,

Parts for Ultra A.C. Superhet.

1 Sultable Base, 14 x 10 x 2%

1 Radiokes Vernier Dial

I Kit of Radiokes Superhet, Coils, ete

| Radiokes Power Transformer,
15,000 ohm Radiokes Voltage

Wire-wound Resistor

PP P e

1 Divider
1 50,008 ohin Radiokes
1 10,000 ditte (Radiokes),

1 106 ohm ditto (Radiokes),

1 125 ohm ditte (Radiokes)

1 506 ohm Radiokes C.T. Reosistor 1
1 2 meg. Grid Leak, 1
1 meg. Grid Leak. 1
1 Y4 meg. Grid Leak. 1
1 20000 ohm Radiohm

1 1506 ohm Radiokes Pigtail Resistor ‘
1 20060 ohm Radiokes Pigtail
1 10000 ohm Radiokes

Resistor
Potentiometer

The Ultra A.C. Superhet Chassis By I, *

Radickes New Se

The Coils from which the Radic
are built up embody the follo:
suitable for use with new or old
malched, perfectly screened and
on bakelised-cloth low-loss forme

vice, and convenient solder lugs ¢
base at the bottom of the can,

These Coils will supersede all typ
present.
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r its own sphere. The Ultra Superhet.,
ry Superhet., a 6 valve set specially

Radiokes Products, each fully guaran-
efully designed.

lay, and order Radiokes Precision Pro-

1 Radiokes Radio Frequency Choke

Socketseq fi-pin, 2 Sepin, 1 f-pin

Necessary Screws, Wire, Selder, ete

Valves—2 63, 1 56, 1 477 2 B%, 1 80,

speaker—D.C, Dynamie, with 12060 ohm feld coll and
input transformer matched for pentode

Parts for Battery Superhet, 6

1 Aluminium Base, 12 x 12 x 3
1 Radickes Superhel. Kit,
1 20 ohm Radiokes Wire-wound Resistor,
1 200,000 ghm Potentiometer
2 100,000 ohm Radiohms,
3 2 mez, Grid Leaks
§ 00025 Fixed Condensers
1 mfd, Fixed Condensers,
1 1 mfd, Fixed Condenser
! Radiockes Radio Fregueney Choke
I UX sockets, 3 UY

v ‘l"'\l;':nl.\:;:"'utxl‘l;'»:.,' S ey et Y‘IIC, B(lrf()")v Sll/)(’l'/lc’f 6 (/Y/I(ISSI.S

Suitable Speaker

eries Coil Kits

iokes New Series Coil Kits
owing features, They are
|d tubes, they are perfectly
] sealed. They are wound
rers. Simple mounting de-
projecting through bakelite

ypes made by us up to the

o inKadlo
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IMPORTANT NOTICE

N no account must the

trimmers of the inter-
mediate units receive any
adustment or tampering.
The intermediates are de-
finitely tuned before de-
livery, and must not be
tampered with in any way.
Once the adjustment of
these trimmers is upset it
can. only be re-set by a
competent mechanic with
extensive equipment. So
don’t attempt to alter it
Similarly the coils should

L5

not be removed from their
cans, and particularly in
the case of the rf. coils

PC

ERE is a reprint of the original
article published in our issue of
January 15, 1832, which really
started + the superhet. boom. The
various versions of the sets described
here have been built by hundreds, even
thousands, of readers, and in 993 per
cent. of cases remarkably fine results
were reported. Although published some
time ago, and using the 235 and 224 type
valves, these sets are by no means out
of date; in fact, their general perform-
ance sho_uld come right up to the most
modern standards. To anyone wanting
a really reliable and trustworthy job we
have no hesitation in giving them our
fullest recommendation.
HOW IT'S DONE
'l‘HE idea In our minds when starting
out to describe the three sets at
once was that many readers have sets
perhaps with excellent .audio systems.
but lacking In selectivity and sensitivity.
These readers can now follow out the
description of the superheterodyne tuner
and add it to their existing set. Others
will want to build, the set as a complete
job, and g0 we are adding the descrip-

tions of three excellent audio amplifiers
In each case it might be also kept in
mind that any one of these amplifiers
will be particularly suitable for gramo-
phone amplification or demonstration
work. We fancy that all types of en-
thusiasts will be able to glean their
shilling’s worth of nformation out of

they must be handled very

carefully. If the umdm;«

are scraped or damaged in

any way their performance

will be irreparably im-
paired.

or 16% x 10%
kit

system used, 19 x 9% x 2,

X 3
I—8tromberg-Carlson superhet. of

cans, padders, intermediates elc,,
(L1-56-P.C.)

.5 mid ‘nxrd condeusers (.1 or 1 will do).
iClL, 3.45.)

58
1-—0003 mid. fixed condenser (C2),

The Superheterodyne Tuning Unit
1—-Aluminiun base, sccording to the audio

colls, | 1280 ohmi. Wire-wound resistor to carrry 28

(Chanez, Hydra, T.C.C., Wet-|1—Dial. (Darelle, Radiokes, n«m.opnmi
(r.e.c. VALVES

Wetless, Aipha, Pilot, Renrgde). 1327 type valve { Philips, Radiotron, Kens
110,000 ohm. grid.-leak (R3) URC Renrade, | 1224 type valve ~ Rad, Mullerd, Nattonal
Radiohm, International), 2335 type valves | Union, Coasor, ete.

115000 ohm,
110,000 ohm
(Chancery,

ditto, 2 watt type (R4 (Ditto.)
tentlometer wire-wound (Rl
adiokes, Raycophone).

ma. (R2). Kriesler, Rudiokes,
Raycophone) .

4-UY valve sockets. (Renrade, Raycophone).

(Renrade,

this book -even If they can't afford to
build a superhet. for the moment.
Many readers may be sceptical about
supers, but we want to say here and
now -that the old supers were not the
same as the new ones. Personally we
have just completed the eleventh mod-
ern super. These have been built dur-
ing the past three months, and each one
has been better than the last. To go
back to bullding and getting enthu-
siastic about three and four valve sets
is going to be our hardest task in the
future. We assure all enthusiastic ex-
perimenters that once they get on to
superhets their enthusiasm is going to
take a new lease of life. In the first
place, the natural selectivity of the

superhet. is astounding. Interference
trouble® are immediately a thing of the

past, Sensitivity can be obtained with-
out any tendency to oscillation, and
there are definitely no snags. The coil

kit specified has now been used by us
in building four superhets, and in each
case the adinstment of **~ trimmers has
been accomplished in less than ten min
utes and then one setting was perfectly
N¥ for every setting of the dial. Two
spot tuning, image interference, and all
other troubles we often read about in
books have entirely failed to materialise,
and In every way the superhet can now
be considered an ‘entirely satisfactory
and serviceable job, easy to build, simple
to adjust, and capable of giving the most
excellent results,

TONAL QUALITY

FROM time to time we have also heard

tales about the tonal quality of
superhets being poor on account of side
band cutting or some such theory. In
actual practice this is absolute pifTle,
and if anyone can fault the tonal
quality of any of the supers described
in this book he will be extremely hard
to please.

NO HUM

l\l each case attention has been paid

to hum, and special steps.taken in
the design to ensure entire absence
of this trouble. The resistance.coupled
job is particularly free from hum, the
direct-coupled job is also quite hum free
if the resistance and condenser values
are correct, and the pusb-pull job is
particularly silent on account of the ex-
tensive filtering obtained by the use of
the speaker field as a filter choke for
all current feeding to the audio or de-
.tector valves.

WHICH TO SELECT

"HICH audio system shall I use?” is

going to be the first question asked
unless we go fully into the advantages of
each circuit. Personally, we strongly
advise readers to use the resistance-
coupled audip stage. This eliminates
any of the harshness of the pentode,
calls for a low voltage power trans-
former, and is simple and easy fo ge!
into perfect operation. For those who
wish to boast to their neighbors that
they have a superhet with nine valves
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HELTEROD YNE

Three Modern Audio Systems

in it, then the push-pull job gives the
most valves for a given cost. Results,
however, are not necessarily in exact
proportion to the number of valves em
ployed. The push-pull job is very fine,
and particularly so when a Ferranti
AF5C is found lying about under the
bench. For the direct-coupled cranks a
version, employing this audio system Is
included.

A rear view of the
Superhet, with the
direct-coupled  audio
end.

THE COST

,\ T the moment of writing we are not

able to tell exactly what the cost of
the kits is going to be, but we fancy
that there is not going to be any great
difference between them. If the push-
pull job is going to be listed at about
the same price as the other jobs, then
our first preference is going to swing o
the push-pull job. As it has much
greater wudio gain than the others, it

A front view of the
Superhel, with t(he
push-pull audio end.

and no earth connection whatever. The
addition of an earth wire brought up
the signal strength considerably, but
also made the set sensitive to general
interference noises from local electric
fans, etc. Although located at Potts
Point, where 2GB comes through at
solid strength  there was no difficully
A in keeping 2GB quite clear from 3UZ on
the one side and 38O on the other. The
performance of the resistance-coupled
job was very much the same, but the
push-puller was far more sensitive;
this sensitivity eould not be used on ac
count of the increase in the noise picke”
' ) - ’ up along with the signals. However
- ) s, L N : conditions permifting, a better idea of
; the capabilities of this Super. should be
evident in a better location,

should give terrine range, whether the
colls are correctly lined up or not
PERFORMANCE
l)URINL; the bullding of this set there
were only two nights on which
the full sensitivity of the supers could
be used. On every other occasion the
noise level was so high that we were
unable to turn the volume control up
bevond about half-way., However, on
Christmas Eve and Christmas night the
static, cleared away for an hour or two,
and,  using the direct-coupled job, we
had no trouble in logging exactly 36 dif-
ferent stations between 8 and 9.15 pm
During this test we were using a short
indoor aerial of about 10 feet length,

A front view of the

Supechel, with the

resistanee - conpled
audio end,
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Mr. Radio Dealer

. . . build a superhet

We have in stock a most comprehensive range of all
radio parts, therefore we can supply at shortest notice
all the parts required to assemble each and every cir-
cuit described in this journal.

Circuits include:—

THE NEW 9 VALVE 58 SERIES DIRECT COUPLED AUDIO
SUPERHET, STAGE
THE UNIVERSAL FOUR

THE 8 VALVE “B” CLASS SUPER-
THE NEW RADIOKES SUPERHET HETERODYNE

THE BABY SUPERHET. OUTSUPERING THE SUPERHET 8.
THE SUPERHETERODYNE TUNING

UNIT THE RADIOKES BATTERY SIX.
PUSH PULL AUDIO STAGE
RESISTANCE COUPLED AUDIO Full stocks of all standard valves
STAGE on hand,

Tune any one of the above circuits with a
RADIOPHONE GANG CONDENSER

England’s present-day outstanding condenser for
I'.R.F. or Superheterodyne tuning.

FeXteilly ycuddy

T
74, =~  LIMITED
W holesale Radio Suppliers:

For Quick Service, Ring B2409-B2410

“MERINO HOUSE,” 57 YORK ST,, SYDNEY, N.S.W."
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be obtained, and & comparatively con-
stant sensitivity for the whole of the
wave-band can be obtained by this
method. Obviously, if the set is to be
installed for some dear old lady to oper-
ate, it is imperative that the resistor
should be fitted so that oscillation can-
not occur, no matter how the controls
are handled.

THE VALVES

THE valves specified must be used

Angd deviation in this respect is car-
ried out at the bullder's risk. The use
of any high-gain valves in place of the
variable-mu valves will cause, possibly,
cross-talk, two-spot tuning, and a host
of other evils and the effective gain
will be considerably lowered. Don't be
misled by high ampiification factors
they mean little in actual practice,
Readers who studied a previous super-
het constructional article may be a trifle
tickled on reading this paragraph, but it
just can’t be helped. We live and learn
On no account should ordinary 224 type
screen grids be used to replace the vari-
able-mu types specified. When first
introduced a lot of people imagined that
the 235 type valves wére simply 224 types
with different labels. They are not.

THE LAYOUT
'I‘HFZ best plan will be to follow the Iuy
out shown in the photographs as
near as possible. If the colls are mounted
on a bracket suitable for ftting under

THE SUPERHETERODYNE BOOK

the base, but it 15 desired to use them
on top of it, the eyelets which rivet the
cans to, the bracket must be removed.
This can be done readily by using a
quarter-inch drill and cutting a few
turns into the rivets, They will then fall
out, and the coils can be removed by
unscrewing the central screw. Great
care must then be exercised to ensure
that the coil windings are not scratched
or otherwise damaged when the cans
are being removed or after they have
been taken off, The lid of the can can
be used to “mark the necessary holes
which will be required to take the leads
through the base, and the coils can then
be mounted directly on to the base, with
the llds of the cans held rigidly under
the coil brackets.

THE FILAMENT WINDING

]N the case of the wiring of the fila-

ments care must be paid to the cur-
rent carried by the wvarious wiring. 1t
should be remembered that the 224 and
235 types take 11 amperes each. If sis
of these are wircd in paralle total
drain through the supply wires to the
first valye will be 103 amperes, a very
heavy current, Fine gauge wire will
not carry this current without burning
out, and even fairly heavy wire will give
a voltage drop of up to a volt if the
leads are about twelve inches long. To
overcome¢ the difficulty two palrs of
fairly heavy wire, such as rubber-covered
power flex, should be run up, with only

) 2
Lhe
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A sub-panel view of the Super. with push-
pull audio systcm.

three valves pulling current from ecach
of the pairs,

ASSEMBLING THE PUSH-PULL JOB
lx’ the coils mounteéd under the
base as shown for the push-pull job, a
certaln amount of ingenuity is required
to get the parts assembled in their
proper order so as to avold awkward
situations which may arise; for example,
if the colls are mounted before the tun-
ing gang. Personally, whep assembling
this set we placed all the components on
top of the base, marking out the neces-
sary holes, and then completed the
drilling of these holes. The components
on top of the base were then all mounted
permanently and the wiring of the recti-
fler and the filaments of the valves was
completed before the cofls were mounted.
The necessary holes to take the red
leads through to the terminals of the
stators of the tuning gang must be
drilied before the coils are mounted, so
that the leads can be pushed through
as the colls are slipped into position,
MOUNTING THE PADDING UNIT
rl'HE padding unit should be mounted
so that the adjusting screw -is ac-
cessible from the top of the base. It
will be noticed that In the push-pull job
we have a hole drilled in front of ‘the
vscillator valve. The padding unit is
mounted that the adjuster can be
reached with a screwdriver through this

are

50
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FOR USE IN ALL CIRCUITS FEATURED IN THIS BOOK
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e

KEN-RAD VALVES
ARE
BARIUM FIRED

—that means entirely
free from Gas!

Factory Re presentatives

Keep House,
155 Clarence St.,
Sydney

McEwan House,
Little Collins St.,

Melbourne

"Phone: B6305-6 "Phone: F2528
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A view of the
resistaice

uper, with the
pled system,

NOT FOR THE “MUG"”
‘,\_L’I‘HOUGH perfectly satisfactory -in
t every way, the superhet is a little
too advanced for the average novice, and
we commend it more to the enthusiast
who has at least built one set previously.
Considering the number of valves em-

ployed, the sets are falrly simple, but
hardly simple enough for the beginner,
THE TUNER
r first item is the tuner, and this
will be needed for all audlo sys-
tems, It could also be used to add on to
an existing andio amplifier. For ex-
ample, -anyone owning a good “1930
“Four” will simply alter his existing
set afd fit the tuner. If insufficient
filament current is avallable, an extra
transformer can be obtained cheaply,
and can then be built into the tuner
The ordinary tappings of ihe special
tapped resistor will supply sufficient cur
rent for the plates and screens. Simi-
larly a “1930 Three” can be used In
the same way. The r.f. end of the set
being scrapped, the parts can then be
used wherever possible in the rf. tuner
The by-pass condensers should be avail-
able. so that the actual cost of ‘the con-
version will be small in comparison to
the Increase in selectivity and sensitivity.
Tonal quality, of course, will not be al-
fected in any way.

SELECTING THE PARTS FOR THE
TUNING UNIT
(}LANCING through the list of parts

for the tuning unit, we find that

two sizes of bases are specified. The
first question, then, is to decide on the
type of audio system to be used. If push-
pull, then it may be found a good plan
to mount the colls under the base, In
wideh case the 165 -x 103 x 3 base will

THE SUPERHETERODYNE BOOK
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If, however, -either of

just serve nicely.
the other audio systems is to be em-
ployed, then we would suggest the longer
base,. with the colls all mounted on

top. In this case the wiring is some
what simpler and the general construc-
tion a little easier. The coils under the
base, however, have one advantage in
50 far as the lengths of the grid leads
are kept at an absolute minimum.

A
THE KIT

\ next item is the whole heart of
the job, the Stromberg kit. This
comprises not only the four coil units
with their cans, but also the intermedi-
ate colls and cans, together w:*h the
four-gang tuning condenser and the
padding unit. . The latter consists of a
small fixed condenser, shunted by
another, condenser of the - adjustable
type, together with a shunt resistor of
30,000 ohms. This is supplied in a unit
with mounting screws ready for fitting
in the set. It is shown in' the 'circuit
diagram as PC. The adjustment of this
padding unit is responsible for the
tracking of the oscillator tuning section

of the gang, and is most important

THE BY-PASS CONDENSERS
’l‘HE values of the by-pass condensers

are not critical, and practically any
capacity of small paper-dialectric con-
densers will serve,

THE
’l‘IIE small
an important item, and we’ strongly
advise readers to use this capacity only
or a .0006 mid. if this size is available.
This condenser acts as a sort of fixed
reaction condenser for the -oscillator to
make it oscillate, in a similar way to
that " by which the old one-valve set
gels reaction with a variable condenser,

MICA CONDENSER

mica condenser of .0005 is.
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b

THE GRID-LEAKS

'I‘HE 10,000 ohm grid-leak is also a

rather critical ‘value, although
smaller resistances down fo. 5000 ohms
are OK. It is also. called upon to carry
fairly heavy current, and should be of
at least a 1 watt rating. The 15,000
ohm resistor can be from 10,000 ohms to
15,000, and is also carrying heavy cur- |
rent. A 2.watt resistor is desirable,

THE VOLUME CONTROL

'V OLUME is controlied by the potentio-

meter R1, This potentiometer Iis
carrying up to about 15 ma. current
when volume is at maximum, so it must
be ‘of the wire-wound. variety. If any
trouble is experienced in getting a suit-
able potentiometer a Pilot resistograd
or Emmco “Emmeostad” will serve the
purpose quite well, If potentiometers
of lower value are on . hand, or if the
potentiometer specified falls to give
sufficient control, & little more current
should -be fed through the poientio-
meter. This can be arranged in the
case of the push-pull job by taking the
earthed end of the resistor R6 and run-
ning it to cathode end of the-pot. in-
stead. - Similarly - with  the resistance-
coupled job the earthed end of R6 can
be treated in a similar manner.

- REACTION!
'l‘HR resistor R2 can be omitted by ex-
perienced radio enthusiasts who
know how to handie a set In an intelli-
gent manner. In this case the set will
burst into violent oscillation just before
the volume control reaches the position

where there would be no bias op the
rf. and intermediate valves. At ‘the

point one degree hefore the oscilfation
takes place, maximum sensitivity can



Puge Fortv-Four : THE SUPERHETERODYNE BOOK Issued by “Wireless Weekly”

RENRADE RESISTORS
The Resistor of Merit

HEN building up your new Superheterodyne Set, remember

one of the most important components is the Resistor. In
order to cope with the demand for an accurate Resistor that remains
constant under load, Renrade have produced a new Carbon Type
Resistor finished in a very attractive Duco and calibrated by means
of a spiral, which gives much closer calibration and a longer element.
The longer element eliminates to a great extent the excessive vari-
ation in temperature, and thetrefore providcs for greater accuracy in
operation. They are also specially treated with duco which does
not crack or chip, and being fitted with long tinned pigtails are easily
mounted in a set. Do not risk the ultimate success of your Radio by

using faulty resistors—

@/l FIT RENRADE AND BE SATISFIED

R. W. REYNOLDS 'L'TD.

200 CHALMERS STREET, SYDNEY, N.S.W.

AGENTS:
' Ly SCOTT & HOLLADAY P g 4
A. G. DAVIS VICTORIA, WESTERN AUSTRALIA NEWTOWN McLAREN LTD.
NEW  SOUTH WALES OQUEENSLAND, TASMANIA, AND SOUTH AUSTRALIA

NEW ZEALAND
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A view of the Super, with
direct-coupled aundio system.

hole. Simflarly in the other jobs the
padder can be mounted in any position
adjacent to the oscillator valve or coil
unit, but we think it a good plan to
keep the actual condenser at least half
an inch away from the aluminium of
the base to ensure that there will be no
stray capacity between the condenser
and earth.

. THE FIRST TESTS

"THE job. being now assembled and
: ready for testing, the first thing to
be done is to get the audio end of the
set in going condition. If a pick-up is
avallable, so much the better. On switch-
ing on the set as usual the first item
to watch will be the rectifier valve. The
filaments should light up to a dull red
but on no account should a blue glow
be present. If the blue glow appears
switch off the set and search for a short
circuit in the high tension. Otherwise
the set should have a “live” sound for a
few moments, and then settle down to a
quiet hum. In the case of the direct
coupled job, a loud hum is heard until
the valves warm up. After the set has
warmed up it i5 most probable that a
swing of the dial will bring in the local
stations at any rate. Once a station
has been picked up the most important
part of the whole job has to be per
formed.

THE SUPERHETERODYNE BOOK

ALIGNING THE TRIMMERS
'l‘HXS is how we suggest that readers

go about the alignment job. First
set all trimmers at about half-way up.
and screw the padder adjuster right out.
Now set the condensers so that the
rotors are exactly half-way out, that is,
they stand vertically when the stators
are horizontal, measuring along the
straight edge of the plates. Now adjust
the trimmer of the osclllator section of

the gang until 2BL is tuned in at this
setting of the dial at maximum strength
Then run back with the screwdriver to
sections 3 2, and 1 of the gang, trim
ming each section until 2BL is coming
in at full blast. Doubtless during this

Stromberg-Carlson Super-
heterodyne Coil Kit
COLOR CODE

Coil
Red

Intermediate

B plus
Pl

r Unit

C ode—Yeliow

Blas Resistor—Orange
Regetion—Blup
Padder—Oreen
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operation ft will be necessary to keep
retarding the volume control to keep
the signals from 2BL at a reasonable
level, so that it is easy to tell when
the trimmers are correctly adjusted for
best results, Having lined up the sec-
tions so that 2BL is at full strength
when the dial setting is such that the
straight edges of the plates are at right
angles to each other, the set should now
be swung over so that the plates are
just about out of mesh. Somewhere
here it should be possible to pick' up
28M, 2UW, or 2NC. For preference an
even fgrther distant station, such as
2AY, should be heard. Having picked
up a station, the trimmers of the sec-
tion 1, 2, and 3 can be again adjusted
for maximum, but leave the setting of
the oscillator section at exactly the same
setting as originally found necessary to
bring in 2BL at the given setting of the
dial, Having Iined the trimmers of the
other sectiong for 2AY, now swing up to
2FC,.3AR, or 2C0O. Do not adjust any
other trimmers except the adjuster of
the padding unit. A few half turns ot
this adjuster should now bring these
stations up to full strength, and a swing
back to 2AY should reveal that that
station still comes in with its original
strength. "Running along the
with the screwdriver again
than a quarter of 2
needed for each section,

sections

not more
turn should be
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(Wetless

CONDENSER
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WORKInG
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SO the JOB!

When fixed condensers are indicated by this sym-
bol it does not necessarily mean that you must
use the first canister, labelled “Condenser,” that
you come Aacross,

Experts agree that there are condensers AND con-
densers, and to protect yourself you must link
the condenser symbol with the QUALITY CON.-
DENSER bearing the name “WETLESS.”

Use “WETLESS” condensers and rest assured
that they will not let you down on the job!

WETLESS CONDENSERS

AUSTRALIAN MADE

W holesale Distributors:
Fox and MacGillycuddy Ltd., Sydney. Trackson Bros. and National Radio, Brisbane.
Representatives: Alan S. Duke Pty., Ltd., Melbourne. T. W. Egan, Perth
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% PARTS REQUIRED FOR THE PUSH-PULL AUDIO END

T Radiokes, Raycophone, Kriesler, Chanex, Wetless).

lﬁp:‘;"z:“gﬂ.or\:nl;.n. ,;ef?. lvounlmlxg(:o&l:l: ‘Lﬁl::oi‘)k' . e ’ 1.5 fixed cc:ndrnucr (Co) (Hydra, TC.LC.
Kriesler, Univox, Rageophone). 1—20 ohm ceutre-tapped redistor (R11) (Ren- Chaner, Wetless) .

1—30 uonry'. 100 mill. choke (C.H.) (Radiokes, rade, Radioked, Raycophone, Kriealer, Uni- 1—.';01022 01'1::’}:‘13;;;?1 (2;‘»"‘:&.’."“, LRC.,

) vox). . ) y . =
l——:l;tlx:l'h-glﬁf“:l’xhlg":ﬁ;hf:n!:??‘.‘l\n'; y  (Ideal, 1— Oll nx;d ml;n :;:)‘ndhenmr oe) (r.cc. wet- 1—2.’(',%)2 o'l\:r;vf:fzdr;yr:akn (RS) (Renrade, I.RC.,
{ ess, Renrade, a.) Ipha, 3 n m

1—3"."1':?"1'35':123":&2"(a.r.c.. (Radiokes, 1-—.002 fixed mica co:?drn.wr (C11) (T.C.C.,, Wet- 1—1 megohm grid-leak (R9) (Renrade, I.R.C.,
Raycophone, Kriesler, Univozx). less, Renrade, Alpha,) ';lfphc. International).

13000 ohm wire-wound resistor, to carry 50 1001 fixed mica condenser «(‘710 {Optional) :'lfx.\, 3 UX sockets (Ren@u. Ragcophone).
mills. (R8) (Renrade, Rodiokes, Raycophone, (T.C.C,, Wetless, Renrade, Alpha). \rll\'rso—l 224 type valve; 1 227 type valve:
Kriesler, Univoz). 10005 fixed mica condenser (C7) (T.CC., 2 245 type valves: 1 280 type valve (National

22000 ohm wire-wound resistors to carry 50 Wetless, Renrade, Alpha.) Union, Philips, Muliard, Ken-Rad, Cossor,
mills, (RS, R10) (Renrade, Radiokes, Kries- 3-8 mfd. electrolytic condensers (Cl0, 11, 12) Radiotron),
ler, Raycophone, Univozx), (Polymet, Sprague, Dulytie, T.C.C.), Speaker—2500 ohm de, type (PO, (Jemsen,

1750 ohm 10-watt wire-wound resistor (R.13) 1—1 mfd. fixed condenser (O8 (Hydra, T.CC., Amplion, Sazom, Jubilee).

FINAL JUGGLING

T should be now quite an easy matter
to tune in any station possible with
due regard to static, but a little finer
adjustment may be needed to get the
necessary separation between stations
such as 3BO and 2GB, particularly in
certain locations. This can be carried
out by bending the sections of the plates
of the tuning condensers, which are slot-
ted for the purpose. Using the knittine
needle mentioned in another article it
should be fairly easy to prod the plates
tosfind just which ones need bending.
It should be remembered that bendimg
the plates outwards is exactly the same
in effect as screwing out the trimmer
adjuster, For example, if we find that
the second section is O.K. at the bottom
of the dial, but when we reach the top
the adjuster needs a quarter of a turn
outwards, then the outside plates of the
section must be bent outwards so that
the trimmer can be left at its original
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The AL PHA

Pre-Selector
7 Valve . . .

G s S0

newest and finest
Super - Het KI'T

Do not confuse this kit with other inferior kits at present being
sold. This kit includes the latest pre-selector tuning, the only
method of obtaining the maximum, satisfactory selectivity. It
has a FOUR gang condenser and DIAL, the complete kit con-

sisting of :—

4-Gang Condenser and Dial.

Set Pre-Selector Coils (4 coils).

Set Intermediate Transformer (2 coils).
Padder Condenser.

Circuit.

Knobs.

Escutcheon Plate.

L ™

Full sized Circuit Diagram and instructions are enclosed.

Retail Price

£4/11/6

Obtainable at
all leading
Radio

Houses.

W holesale Only:

ECLIPSE
Radio Pty. Ltd.,

Manufacturers of High Grade Radio
Receivers and Components

137 Clarence Street, SYDNEY
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A sub-pane) view of the Saper, with direct.
caupled audio system,

position. Naturally, only the secfiopn of

the plates which is now enmeshed, but
which would be out of mesh when the

set is tuned to the bottom of the dial,
will be bent. Actually this somewhat
lengthy description of the adjustments
is likely to give readers a wrong im
pression. The job Is quite simple, and
probably without the slightest adjust
ment at all it will be found that the
set will pull in all the static which can
be tolerated.
THE PUSH-PULL AUDIO SYSTEM
'l‘HE a‘ud‘lo system suggested for those
who want the greatest number of
valves for a glven cost Is the push-pull
The circuit follows slong the lnes of the
“wSuper-six for A.C” (“W. W",, 16/10/'31)
and there is nothing about it which
is likely to give any trouble. The value
of the resistor R7T may stand a certain
amount of variation, 30,000 or even 25,000
ohms may give better results with cer
tain valves, but a definite value cannot
be decided without actual testing. Either
way, the difference will be most minute
The condenser Cl4: is optional,
many who like brilliant reproduction wil)
prefer to leave it out of the circuit. Its
purpose is merely to tone down the high
notes a trifle to give the Impression o1
“mellow” tone so much sought after by
certain types of listeners. It is not a
bad idea to fit the condenser with a
switch in one lead. This.switch
then be brought through to the front of
the panel &s x “tone control switch”y

and

can
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THE RESISTANCE-COUPLED

SYSTEM

'I‘HIS system is somewhat similar to

that employed In the “Advance
1932" receiver (“W. W.", 8/1/32)
presents  the only truly satisfactory
method of employing the 247 type pen-
tode. With this system of feeding the
bias op to the grid of the pentode, in-
stead of the more conventional auto
matic blassing system, It Is possible to
obtain the most excellent reproduction
of the low notes, so that with the cir-
cuit as shown the tonal quality is par-
ticularly fine. It Is also simple and easy
to get into operation, and carries our
strongest recommendation. As regards
the selection of the parts for this cir-
cuit, it might be wort while to read the
remarks published in a previous article
in regard to this matter. There are no
snags about the system, and we cannot
find anything about it really worth
while elaborating )

It re-

THE DIRECT-COUPLED SYSTEM
|<‘()R a direct-coupled system any of*
the previously described amplifiers
will suit, using either the 245 type power

valve, F443 high-voltage pentode, or the
247 pentode We do not particu
larly .- recommend the 247 pentode

for direct-coupling, however, as t is
critical to faulty resistances, éic.,
and is too readlly overloaded. It is fine
for the resistance coupling system, but
not so good, in our opinion, for direct-
coupling.  However,.as an alternative, we

very
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suggest the use of the C443 type pentode,
and this is shown in the circuit diagram
published here. Actually the pentode is

running at full load, and it might be
more advisable to use an E443N in this
socket without otherwise altering the
resistance. This would mean that the
E443N would be running -at’light load
with about 250 volts on the plate and
drawing 22 mills. plate current. At this
light load the pentode is still capable of
giving solid volume, and should last a
lifetime, as it would keep so cool. It
will be noticed that we have not troubled
about a hum bucker with this amplifier,
a 400-ohm resistor being substituted for
the potentiometers originally specified in
these circuits. Students of design may
be a Ilittle surprised to notice that the
special tapped resistor is the same as
used with a 245 type output valve. This
is possible on account of the total drain
of the plain and auxillary grid of th‘:
pentode being approximately the- same
as for the plate of the 245 alone,

SPEAKERS

JT will be noticed that we have catercd

ggr all the normal types of dynamic
speakers at present available. The push-
pull. job needs a d.c. type with a field of
2500 ohms. For the resistance-coupled
amplifier a similar speaker, but having
8000 ohms resistance, is required, where-
as the direct-coupled job is suitable for
use with an a.c. speaker. The various
speakers can be’ interchanged "‘with &
little ingenuity, but that is another tale..
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Parts Required for the

RESISTANCE-
COUPLED
AUDIO END

1—Power Transformer 350/350 at 100 m.a., dvia,
2%voa, 2'%viaa. (Derelle, Radiokes 1-13,
Univoz, Kriesler, Raycophone).

1—30 Henry 100 mill. choke (C.H.) (Radtokes,
Kriesler, Univesx),

1—Radio frequency choke (R.F.C.)
Kriesler, Univoz, Raycophone).

10005 inica condenser (C2) (Renrade,
less, T.C.C., Alpha).
1—.001 mica condenser (C8)

T.C.C,, Alpha.)
1—.01 mica condenser (C3)

(Radiokes,
Wet-
(Renrade, Wetless,

(Renrade, Wetless,

r.c C., Alpha)
electrol l (OS5, CT) (Spregue, T.C0.,
Po(met. Dulytic).
:—5 mid. condensers (Cl, C6) (7.0.C,, Hydra,
Wetless, Chanex).
1—~1 mfd. fixed condenser (C4). (T.C.C.

Hydra, Wetlgss, Chanez,)

1—Centre-tapped resistor, 20 ohms (R11)
(Radiokes, Renrade, Raycophone).

1—250 ohm wire~-wound resistor (R12) (Radiokes,
Renrade, Kriesler.)

000 ohm grid-leaks (RS, 6, 7) laclmde.
1L.R.C., Injgrnational, Alpha, Radiohm).
2-100,000 ohm grid-leaks (R10, R13) (Renrade,
LR.C., Internctional, Alpha, Radiohm),

3250000 ohm grid-leak (R8) (Renrade, I.RC.,
AlpRa, International.)

1—-0.5 meg. d-leak. (R9)
Alpha, International).
2--UY 1 UX sockets (Raycophone, Renrade.) .
Valves—1 224 type valve, 1 247 type valve: 1

280 type valve (Ken-Rad, Philips, Radio-

« gromn, Cossor, Mullard, National Umiom).
Speaker—2500 ohm D.O. type (F.O.) (Jensen,
- Saxon, Amplion, Jubilee.)

(Renrade, I.RC,,
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Parts Required for the

DIRECT -
COUPLED
AUDIO END

1—Power ‘Transformoer, 475 volts at 40 ma,
2%v.8a., 4v.ia, bBvi2a (Radiokes, Univoz,
MXreisler, Raycophone).

1—30 Henry 50 mill, choke fRadiokes, Raycoe
phone, Kreisler, Univox) (CH.)

24 mfd, fixed condensers, to work at 500 v.
(Chanex, Wetless, T.C.C.,, Hydra). (C4 8.).

22 mfd. fixed condensers, to work at 500 v.
(Chanex, Wetless, T.C.C., Hydra) (C3. §).

1—1 mfd, fixed condensers, to work at 500 w.
(Chnuz. Wetless, T.C.C.. Hydra) (Cl).

1—0005 m fixed comdenser, to work at 500
Y. (Chan iz, Wetless, T.C.C., Hydra) (C2).

1002 mtd. fixed condenser, to work
v. (Chanex, Wetlless, 7.0, Hydre) (C‘h

1-8 al tapped resistor 490, 910, 2350, 3540
ohms (Rediokes, Renrade), (R6, 8, 9, 10),

1—Radlo frequency choke muwku Rayco~
phone, Kretsler, Univoz), (R.F.C)

225,000 ohm grid leaks (Remrcde, Radiohwm,
International, Alpha, I.R.C) (RI12, 14

2-100,000 ohm grid leaks (Renrade, Radiohm,
WJ.R.C., International, Alpha) (RA 13)

1—300,000 ohm grid-leak (Remrade, Radiohm,
1.R.C., International, Alpha) (R11).

1—20 ohm centre-tapped resistor (Remrade,
R‘gdiohm. 1.R.C., International, Alpha)
RIS

1—400 ohm wire-wound resistor (Remrade, Ra-
diohm, I.R.C., International, Alpha) (RT)

2-UY. 1 UX sockets (Renrade, Raycophone),

Valves—1 224, 1 280 (National Union, Philips,
Mullard, Radioirom, Cossor, Ken-Rad).

1—Philips C443 or Mullard PMI4A pentode,
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FTER the publication of, the con
structional article on the “1032
Superheterodyne” we  invited
queries from readers. Affer these
were answex'ed we were able to get a
very good idea of the type of questions
asked /by readers about superhets. Here
18 & selection of the points raised by
querists, together with an idea of the
way In which they were answered.
Q.—You speak of separating 3BO from
2GB as though it were a task, but 1
can do that already on my present set,
50 it appears that the superhet. is not
much better?

A.~When speaking that way, we were
talking about the operation of -the set
in a location where, on the average com-
mercial set, 2GB spreads over half the
dial. In your location you should be
able to put another two or three sta-
tlons between 2GB and 3BO,

Q-~—~Where will I mount the electro-
resistance-coupled version?
on top of the base
nd intermediate coll
can, the power transformer, the output
pentode, and the edge of the base.

Q-~1In the resistance-coupled jobs the
1. valves get about 250 volts on their
plates. Is this harmful in any way?

THE SUPERHETERODYNE BOOK

WHAT THEY WANT!

Compiled from Corres-

pondence Received.

A~No, the valves are OK. at this
voltage when bilassed as shown in the
circuits published.

Q—Can 1 tune in 6WF (Perth) on
your superhet. with the same purity of
tonal quality as & VERY local station
when 2FC is still on the air?

A~—No. We make no ridiculous claims
for the sets we describe. Any fool knows
that reception of stations over a distance
of over 2000 miles is inclined to be
slightly marred by atmospheric nolses,
or noises caused by electrical de-
vices and appliances in the neigh-
borhood of the receiver, We would point
out, however, that sets built to the cir-
cults published have recorded sensitivity

' figures on accurate testing equipment to

prove them more sensitive than any set
previously described In  “Wircless
Weekly” or any other Australian tech-
nical journal.

Q—Can I use the “ » ganged
condenser with the cofls?

A.~-No, the capacity is unsuitable. As
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ED TO KNOW

it happens, the coils are accurately
matched to a certain ganged condenser
and are not supplied except in the com-
plete kit form with this particular con-
denser unit.

Q~Can I add two more r.f. stages
and three more intermediate stages to
the set so that it will be really sensi-
tive?

A~The time and money would be
far better spent in getting the set into
perfect adjustment. Correctly bullf and
aligned as per our diagrams, it is quite
possible to get a sensitivity of under 2
microvolts absolute. ‘This is quite be-
yond the limit which can be handled,
and any signals not picked up under
these circumstances would be useless, as
they would be below the noise level,
and no matter how much amplification
is used they will still be amplified only
in direct ion to the nolse level
so that they will not be worth hearing.

Q-—~Will you please post me back a
full explanation of why the supéerhetero-
dyne works, why it needs so many
valves, together with full picture dia-
grams for the layout of each of the
three types when built on bases size 12
x9x2?

A~No,

- ready-wound coil kit,

'1‘0 many it may appear that it would

be cheaper and simpler for the
superhet. coils to be wound at home.
Unfortunately this cannot be done, and
we have therefore followed the usual
manner of describing superhet construe-
tion only when dealing with a complete
In this respect
we follow the practice of all the leading
English and American technical jour-
nals.” Without complicated testing gear

it is not possible for a home builder to
tune the intermediate transformers to
an exact 175 or 465 kilocycles as the
case may be. It is not possible for us
to even specify any particular number
of turns for the intermediates, as so
much depends on the way in which the
coils are wound.

Even the larger factories find it
necessary to use honeycomb or duo-

~lateral windings for the intermediates

HOW TO MAKE SUPERHET. COILS

in order to get a certain degree of uni-
form distributed capacity, ete., and for
the home builder to attempt to wind
ordinary bunch windings would be a
doubtful matter. In order to assure our-
selves that 99 per cent. of those who
work from these instructions will imme-
diately obtain entire satisfaction we are
not publishing any details of the colls,
and only recommend that the sets be
built with the particular coil kit specl

fied for the purpose.

o
rg 7 17

VWV

r” 24

e

Circuit of a typical American
7 valve Super.,
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BARD ASET EIKE FiS

How Radio Enthusiasts Have Responded
to the “W.W.” Superhets. Builders Loud

ROOF of the ‘popularity of the supor-
helerodyne is shown by the remarkable
Teceplion accorded our own “'lv¥ad Duper-
het.” It is reported by the manufac-

eds of kits of
& have been supplied, and so far as we
ow there is not a single case ln which major
trouble has encoun . A little hum
here and ma a er WArming up else-
where, but, generally r cent. of
TS A ned imme-
diate resulis, Te are o lew extructs from
letters received:—
GWF AND THE JAPS,
R. A. E. MOUNSEY, of 48 Pope Road,
Blackburn, Victoria, says: “Flve minutes
after switching it on for the first time I tuned
W' OWF, 4BC, one of the J 1 was using
an outdoor aerial of about 40ft. It is a won-
derful set, and more than fulfils my expecta-
tions. You are to be congratulated on your

, work in preparing such a wonderful combina-

tion, 1 am quite certain that there i noth
10 Australla to beat jt.” Mr. Mounsey
the original _gesistance-coupled audio end.

23 EUROPEANS!

&&r,wn.uuu.ulcmmsum.
Prooneet South Australia,
tbe noccaury 12‘"" for the muknea-
3:“’“ 4 there I o doub about 1t yhete
¥3 aK0, an ore is no doubt a w
are results that I think
@ deuned report - may be of interest, In the
t place, I had no difficulty in getting the
sel into operation—in fact, it proved to be the
easiest set that I have ever Dullt In this re-
1 experience an dxmenlt m
m oondcnm ng.
indeed. e nlcctlvlty is tx-
ange phenomensl—on a short
indoor abrial pncucx!ly every station In Ause
traliy comes ln at strong speaker volume, as
also stations outside Australia, such
as xzm (Manila) nnd VUC (Caleutta); 2CO,
3AR, and 3LO come In at full speaker volume
here ln Adelalde at midday, a notorfousiy bad
locality for recoption. On Ssturday morning
I was up early, and was able to log 23 Euro-
n stations at strong speaker volume, al-
it was then quile light, Some of the
stronger stations, mostly Germans, were held
until 6.15 a.m. This was on an Indoor aerial,
';mm;' iy 6 SN, Wngth Of Sire Ded
using = ength of wire hel
qmmthn ﬂ performance is almost in-
cndablr. but ‘I can assure you that I woke the
others In the house up to hear these stations
-=-the guietest a.c. get I havo ever heard. I
have never enthused over any ut as 1 do over
this . superhet.,*”

SELECTIVITY UNCANNY
Am builder to give us a report is Mr
R. thtoﬁ of 20 Hillard Street, East

His letter rnm: 1 have

bnm . \uh-w job exactly as desc
can l’ll uﬂr n{ that it is all you claim it fo
. is unecanny, range
Is, tell. were Jogged In ope hour
on 3 feet or urtAL tone leaves nothing
to be desired I have bullt various sety to

‘Wireless Weekly' Instructions, including the
1930 Four and 1930 Three, but I have never
had or heard a set to equal thls super*

APPROACHING THE ULTIMATE
S‘nn. another report worth comment is one
recelved from Mr. Gilbert H. Hay, of Gil-
bert H. Hay, Ltd., Perry House, Brisbane. Ac-

cording to Mr. Hayi~
.*Your guper. is me best all-round set I hnn
at oredit on your tech-
om a selectivity point of
For instance,

p.runcul
view it is quite outstandin,
there is not the slightest difficully In separa-
20W {rom 4BC, or SCL from . We
P up the Slamese station, but static has
mcnu: us Ifrom really testing the set on
ance. The tone is excellent., To suym the
unng np. you have produced a set having
?l. excellent range, oxtreme aselec-
vit; p wm: case of control and all the sen-
mou You seem to

What more could

thmc ronchi _:ho uh?::':u “i:“'g
aumc approachin

m as . equipment allows,

m mwn. ' ¥ to to express my ap-

(s 2 .

“tions, gave It a on¢~nlght mu.

in Their Praises.

preciation of your kind and ation
in replying to my former queries. 1 have been
a close follower of radio development, and 1
can say wilthout fear of coniradiction that
‘Wireless Wee done more towards radio
dovelopment in Australia than all other factors
combined (that is, excluding such sclentific
achlevements as the 235 variable-mu vaive.)”

DID THE IMPOSSIBLE
(Warraamboel, Vie,
3!/4/'83) —

canstructed a 1932 Superhet, resistance-

b,  Just went ahead and b\lm 1t u
descr by you, and It was as simple to
going as a Meccano

. Went frst f-
and within an hour d;ot enqtmn; worth ge
t in Australla an

“T tur; it over to its owner, and he and
It have my best advertisement ever since.
Previous! hun had a soft spot In my syse

fnln' stufl, a la ‘Wireless World,"
but this set did , and converted

me back to normal -nln -
LOGGED 24 STATIONS
Joml x.. HARRIS, 5 Everton St., Hamilton,

"llulng bum the 1932 Push-pull Super-
het the present moment have the
set In apeutlou. using a borrowed  speaker,
and as for sensitivity and scloctivity, it would
be hard to beat. Last night, in spite of
interference, I J 34 stations, three of
which were only separated by 10 k'cyclu rtom
;nch.yuur. the stations being 2KO, 3AW, and

TRULY PHENOMENAL

F‘RANOIB G. MILLER, A. Inst R.E, VKSBF,
Murray 8A, (16/9/°32) :—
“Accept a word of thanks for the excellent
eircuit pubunhcd in ‘W.W." of July 29, Super-
het, Four, Have constructed this job both
As battery and D.C. all-electric, and ecannot
fault it~ Senxitivity is truly phenomenal, 2
feot of flex being sufficient for all A stations.
lity s also very good, and power is more
usually required for home reception.”
ALL THE A AND B STATIONS
Imou n F m.x.. 45 Princess Street, Wil
& .- (23/8/°32) :—
oy ‘y will recollect back a few months
will remember me asking you in de:palr
or an auto radio ecircult,
paticace was amply te'urﬂed a few

Well, sir,

'een
ago with your publuhln, ‘Universal’ four-
valve mrerbct vel T owe you a debt
of de, take this opportunity of
than you with l“ ainceruy for our
S lendl I bullt spectfica-
and sent It
away up to Hamilton. The ’ob certainly
showed great promise on brief test, no trouble
was cxpcﬂenccd in pulling in nll A and B
atations In the Commonwealth; the only snag
wa# the correct voltage on the screens for
seneral stabllity.”

OUTSUPERED!
R MORRIS, 167 Crawford Road, Inglewood,
West Australia, writes (30/8/°32) . —

“Some time ago you published some A.C.
superhet. circuits, among which was an article
entitled “‘Outsuperin ! the Superhet.' Well, this
took my fancy, so I started to build one with
a few alterations, which included two 247's in
gm-pun in the output stage, so my set was
uilt up of ten valves in ail had very
little difficulty in changing the mhtuncu. ete.,
to suit un pentodes, and so I got the sot
working O.

“The set exmded all my expectations so 1
am dropping you thu note to let you know

50
article.

how it is behaving.
“Well, up to ane 1 have I the lol)om
stations, all at loud-speaker s (m I ha

used heéadphones on the get: 30O, SAR.
BCK, 2FC. SWP, 2 ;:n.
s &

2CH,
EKG, . 3WR, 28M, "~ IKZ,
4BH, 2GN, 2KO, !AW 70V, 2AY.

KZRM. '§ Japs, m& a station which I
think is Durban, I-llhO? am not quite sure,
and Radio Ban ﬂ“‘ 1 s

“There are also others, cannot ca
their call-signs,

“Thesc stations have oot been heard every
night, but over a period of about six weeks.

Low-powered stitlons, such as IWR and ZAY,
gnr me quile a pleasant surprise when I hntti

them,
“Btatic some evenings s pretly bad, but
SCK always rtovlda a wondetluuy clear
nut:‘me until 9 .ﬁh p. u:lh 3 uum we.n;;u
¥ KO10g, 0 now P,
local time.

46 STATIONS IN FIVE MINUTES
M2 H. WEISS, Cobram, vx%wm (6/9/733).
report coucerning the Universal Four-
valve Superhet..—
“The set was built exactly as
m s couple of minutes gn mmu.:'.m
. Then a five minutes’ trip along
du.l brought in 46 stations, without waltin;
identification. Since all the sta
‘Wireless Weekly' have
and identified, also 7UV mnutano,
not yet in your lsts. Ja

An outside aerial u feet high and 35 feot
fong Is used, and balf of it passes within 5 feet
of iron roofs. ‘Tome, volume, and selectivity
are all OK.”

“EXCELLENT RESULTYS™

M& C. HAMMOND, Newman College, Mel-
sy | "ﬁ"“' ulll“"t';“’m n,&am

"y ve bullt o es but
have fitted it with the Cascade Loftin White
(245°s), recen described in your Jou rnal. Re-
sulls excellont, both for sensitivity, selectivity,
and, of course, tone.”

\ “ABSOLUTELY FLAWLESS™ |
b Iu. M. B, COLLETT, of Lisarow (4/9/°32):—
AVE ¥You might be interested to know that the
Universal Pour Super wasn't much of a succesy
in this district owing to second spots—at M
it was practically impossible to nt any stal
free from whistle of some sort. Kwe!u.
having fitted a preselector unit, this job s
absolutely marvellous. The man told me he
hnd alread. ylo}xgedmmuomdmmmot

the sets I
“The selectivit —KFI comes in
solidly on a 90ft lerhl t bo closes down

about 6.15, without » trace of

“In e?tr‘x&lm:on kl,b'ould ke to mm
u on mpcr

co hese supers iun the best adver-
Mem I ever had.”

GOOD PUNCH IN DAYLIGHT
\v A. COOPER, Mt MecDonald, vis Armi-
dale, NB.W.:—
'1vuhwmyouknovmtummu
success Iho bnury
published lrelea- nklr some - three
months uo. and I also wish the paper the
best of luck In the future. 1 always take
‘W.W.,” and have built several circuits out of
it, and in each case they do all thut elum
for them. I bullt the 100
get, and It is a splendid porlomor. uu tono
bemg the best I have heard for & battery set.
Well. now I have bullt up uu Supevhet, and u
is a splendid performer, it works w
derfully, 1 put &n RF. stage abeed of
first detector, and an extra audlo stage. With
these -additions, the set has more punch in
the middle of the day up here than is neces-
selccuvuy is very good,

The and an
nlilou in the band can be cut out comput.al;
with ease.

“I have received about u-tloxu to date,

I have also received KP{} 00. and
some other American ons. and
several Jape. are received at menm
When I say I got KEFIL I did get . too, with
F'"‘"’ of punch, any amount to load the
ttle pentode u& weuy well. At night, it is -
quite possible short plece of wife
about 10ft. long, -nd mll el more volume
than is nocessary on the l' ty of stations.
“Such stations as YA, SCI.. 4YA, 2L,

1YA, and a few other t-r dut‘m stations come
room strength

d they
well. think um !ho Dug:rhec.. u
{: is put r well, receiver

"Wllhlll your paper continued success.”™
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Later Information

on the

1932 SUPERHETERODYNES

FTER several hundred of the “1932
series” were built and reported
upon we got a few additional ideas
“ about their construction, etc.
Here are a few paragraphs taken from
a short article published after the main
constructional article dealing with the
*1932 Series":—

PUSH-PULL MOST EFFECTIVE

~ Some readers misunderstood our re-
commendation as to which version to
build. We were inclined to the resist-
ance-coupled job on account of its sim-
plicity, but-for straight-out results we
would rather back the push-pull job, as
{t has quite an amount of audio gain
as well as the same r.f, and intermediate
gain as the other jobs. Since there is
very little difference in the costs of kits
of parts for the different versions, the
push-pull job is probably the best value
for money. y

THE CURRENT DRAIN

Quite a number of readers doubted
the current drain figures given. As
biassed in the circuit, the two 235 valves
will draw about 5 ma. each. The two
detectors will only draw a fraction of a
milliamp between them, nol several
milllamps as shown in the catalogues
when speaking of the valve when used
as an amplifier. And another point, of
course, is simply that none of these
superlﬁ‘t: is likely to run flat out for
long— neighbors will soon put a stop
to that sort of thing. And again power
transformers should all be able to stand
a little overload. ‘The drain ratings
given were about 3 ma. light, and those
_who were doubtful were all advised to

set their minds at rest by obtaining
power transformers with higher current
ratings, by, say, 10 milliamps.

OSCILLATION TROUBLE

In the case of the resistance-coupled
version it is possible in some cases that
the screen voltages will be found too
high, causing oscillation trouble. The
remedy is simple; the resistor R5 should
be replaced with a similar type of re-
sistor, but one having a resistance of
100.000 ohms. There is a slight vari-
ation in the screen currents drawn by
different brands of variable-mu valves,
and this accounts for the need for this
alteration in some cases.

RESULTS AND PERFORMANCE

Apart from the minor items above,
the majority of the letters were dealing
with the selection of parts, or else the

application of different audio systems,
etc. However, a few reports were re-
ceived, and some of these struck us as
being too good to be true. One reader
finished the set one morning, and at
noon that day tuned in 3AR, 3LO, and
5CL at an outer suburban location here
in Sydney. That is his claim, to be
believed or not. Another report from
Newcastle states that seven Yankee
broadcasters were tuned in on Sunday
evening. Another tall yarn to swallow,
However, more reliable sources of re-
ports proved that at least these super-
hets are more sensitive than anything
produced by us previously. One city
dealer ran one together, and it took us
just half an hour to get away from him
once he started to tell us of the stations
;e;elwd and the general merits of the
ob.

STATIONS THAT CAN BE LOGGED

Onee the super is fairly well adjusted
the following stations should be easily
logged in the early evening, between
7.30 and 10 o'clock:—2AY, 2WL, 3GL,
4BH, 3KZ, 3BA, 5AD, 2MO, 3DB, 4TO,
4BC, 3HA, 3BO, 3UZ, 4RK, THO, 3LO,
4QG, 5CL, 5CK, 3AR, 721, and 2CO, and,
of course, the local stations, There will
be left still a large number of stations
which are unsuitably placed on the dial
in respect of local stations, and in city
locations a certain amount of ingenuity
may be needed to log them. For ex-
ample, on Anniversary Day 2KY was off
the air, and added a few extra stations
to our log, these being 2CA, 3SH, and
TLA. Quite an amount of experiment-
ing with aerial lengths may be neces-
sary to strike the happy medium, where
sufficient selectivity is obtained with due
respect to sensitivity. About 10 feet of
aerial should make the set very selective,
particularly if the earth wire is also
omitted, yet with even this small aerial
the range of the set should be entirely
limited by the general noise level.

LOGGING OVERSEAS STATIONS

In country locations it may be possible
to log American broadeasters from 5
pam. onwards, but these are falrly hope-
less in suburban locations. Even in the
city overseas stations can be heard if
the atmospheric conditions will allow-the
sensitivity to be used in full, after the
local stations have closed down. Fitted
to a large outdoor aerial and an effective
earth, and tuned to about the same
wavelength as 3AR, it should be quite
~an casy malter to log KZRM, Manila,

between 11 pm. and 1 am,, particularly
on Saturday nights (Sunday mornings).
Several Japanese should be available
also on the dial a little below this sta-
tion and down as far as 2BL, Except in
favorable locationg 6WF (Perth) will re-
quire the same attention as KZRM,
Don't forget that in summer general
reception conditions are at their worst,
but in the winter months there should
be plenty of nights on which the full
sensitivity of the set will be used with-
out static being too troublesome,

A LONG RANGE TIP

Those who want to get the maximum
sensitivity, as, for example, after the
locals have closed down, can do so read-
ily at the expense of selectivity. The
idea is to cut out the pre-selector tun-
ing stage between the r.f. valve and the
detector. This can be done quite easily
by taking a lead from the fixed plates
terminal of the second section of the
tuning gang and running it up to the
cap of the second valve (the first de-
tector). This lead can be left hanging
whilst the set is used with maximum
selectivity, but when it is desired to
log Manila the original clip will be re-
moveg from the cap of the second de-
tector and the new one fitted instead.
A slight re-alignment of the tuning gang
may be required. In bad locations the
cutting out of the pre.seloctor will re-
sult in two-spot tuning coming into evi-
dence, but this will not be worth con-
sidering after. the locals have closed
down. Fortunately, the second spot oc-
curs 350 kec. below the normal frequency
of the station, so that the second spots
of all the Jocal stations are just noticed
on points of the dial which would
otherwise remaln wvacant, The wxcep-
tion is In Melbourne, where 3UZ 1 3}
ke. above TZL, so that two-spot tuning
cannot be tolerated in certain Melbourne
locations. With the pre-selector in cir-
cuit there is no tendency to fWo-spot
tunjng if the gang is correctly aligned,
but the pre-selector cuts down the sen-
sitivity a trifle. This is not serious if
everything is correctly adjusted in the
set as, either way, more sensitivity is
available than can be utilised, owing to
the general noise level from electrical
appliances, etc., making listening in-
tolerable. But if by any chance the coils
are not correctly matched or the gang
not properly aligned, then cutting out
the pre-selector will at least bring up
the sensitivity to a pretty high standard.
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% set . Chaucer
o \ ‘ Phono-Radio
L, Combination

A RANGE OF
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TO MEET ALL NEEDS
TROMBERG-CARLSON, who pioneered the manufacture of Superheterodynes in Australia,

provide to-day a range of Superheterodyne receivers which by their outstanding selectivity
ensure positive freedom from the overlapping of one broadcast programme upon another, and
make available a range of entertainment never previously enjoyed by the listening public.

532 632 ¢ valves 8(02 BATTERY-OPERATED
and rectifier For the Country Listener, or for wherever

CABINET (4 vnlv-ru and complrte will-' Avto- Alternating Current is not ;,\':lilmbl!‘. there
» rectifier) matic Clarifier) is no finer r:;cci\:-r th‘;mt (::):; 8-\';11\':;[};1'.-
“SPENSER” .. .. we e o vo wm o tery-operated . Superheterodyns, ASVE
"CO:\?::TIBLE" £35/15/0 £40/0/0 the \.llmpli(f‘ilv of operation of the all-
CONVERTIBLE” Phono-Radio  Com- £39/10/0  £43/10/0 Sitetric o0t S0 S it
»~ 1o H 4 ormance. Gives daylig reception o -
bination . .. on?‘ B om- £55/5/0 £59/5/0 terstate stations at full loud speaker
“CHAUCER” o ¥ g £47/0/0 £53/5/0 slrrnf_lh. nmll with minimum battery con-
2 "o We We. e we sssee, e sumption. Price, in
“ ” . e Spenser Cabinet, com-
CHAUCER"” Phono-Radio Combination £61 /5/0 £66/ 1 7/6 l)ll-lc“\\rith llmllh'rl(;-.s v £45/ 1 2/6

RING B G L i e g e e i ey

Stromberg-Carlson Superheterodyne Coil Kit

If you wish to bulld your eown Superhet., use this kit of compeonents, similar to those Ysed In standard Stromberg-
$ Coils, a 4-Gang Condenser, 2 Intermediate Transformers,

Carlson recelyvers, Comprises 1 Set of
1 Padding Condenser. Complete

W holesale Distributors:

NOYES BROS. (SYDNEY), LTD.

115 CLARENCE ST., SYDNEY. ’Phone B7581 (10 lines)

11 Watt St., Newcastle. Elizabeth 5t., Brisbane

Showrooms: 39 York St., Sydney
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ORKING on with the superhets

recently deseribed, we

across an easy method of improv

ing the general performance by
the addition of a valve socket and valve
to the original set The only other
alterations are a couple of primaries for
the coils, which can be readily wound by
any amateur at a cost of a couple of
pence. The completed with the
alterations is shown here, and it will be
seen that it is a very attractive pro
position

o
Seq

THE CIRCUIT

Briefly summed up, we have an eight
valve superhet, with two r.f, stages, a
first detector, oscillator, one intermedi-
ate, second detector, and a resistance-
coupled pentode with a normal rectifi
The speaker field is used as an addi-
tional choke, and this, together with a
fully decoupled audio system, results in
an entire absence ‘of hum

SUPERHETERODYNE SELECTIVITY

Many readers were surprised when
they saw that we embodied a pre-selec
tor circuit in the original “1932 Super
hets,” They expected that the superhet
was just normally = selective, and that
the pre-selector was not necessary. So
we might explain why it was fitted, Get-
ting back to the superheterodyne prin-
ciple, it should be remembered that we
generate a frequency in the oscillator,
and adjust this frequency so that it
beats with the frequency of the incoming
signals to produce a third frequency,
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Yeas

Greater range,
background noise, in

this de luxe edition,

The Superheterodyne

which is the heterodyne or intermedi-
ate frequency, However, when we have
the oscillator oscillating at, say, 175 k.c.
below the incoming signal it
oscillating at the correct frequency
give a 175 kec. heterodyne from an in-
coming signal of 175 k.c. below the os-
cillator frequency. So that if the selec-
tivity ahead of the first detector is such
that there is the remotest trace of signal
from a station when the rf, tuning is
350 k.c. off this station, then a second
channel interference will result. Even
if there is such a minute amount of
signal left at 350 k.c. off normal tuning
the extreme amplification of the super-
het, will bring it through at loud vol-
ume, At the situation of the “Wireless
Weekly"” laboratory 2GB’ thunders
through at great strength, and on many
two-valve sets it has been known
spread right over the dial from 0 to 100.
Naturally this spot showed up the second
channel interference of the early super-

is also
to

1o

het and on «this account we made a
sure job of the Stromberg super by

using the band-pass or pre-selector cir-
cuit ahead fi detector This
cut out the trouble all right, but on
second thoughts it appeared to us that
we in a wasting a coll, can,
condenser section, and only cutting down
the gain of the job with the pre-selec-
tor. As we have mentioned before, cut
ting out the pre-selector will increase
the range of the *“1932 Superhet.” but
spoils the effective selectivity, So here
5 a scheme for taking full advantage of

of the

were sense

the band-pass coil to get even greater
selectivity and sensitivity, with little
extra cost.
NEW PRIMARIES

The coil kit requires slight alteration,
but this is very simple. The bottom
turn of the secondary of the band-pass
coll unit and the normal primary of the
rf. unit are entirely disregarded. Two
new primaries are wound for these
secondaries. Actually we got hold of a
piece of fairly thin cardboard and rolled
it into a tube to fit inside the secondary
coil former, and wound upon it twenty
turns of fine cotton.covered resistance
wire, being about 40 gauge. However,
those without resistance wire can use
any fine gauge copper wire, At a pinch
even 34 gauge dsc. would serve. ‘The
turns can be wound on at a little spacing
between each turn, so that they spread
over an inch or so of former, This means
that little ecg need be taken with the
windings, and they can be done by hand
in a matter of a few seconds. There are
spare terminals already waiting on the
bottom of the coil units, so these'are
utilised. The resistance wire is nasty
stuff to solder, so is wrapped round the
terminal several times, and then held in
place with a lump of solder to which
the lead is attached and taken through
the base. The top of the primary runs
to the plate of the valve and the bottom
runs to high tension. The primary is
Just roughly mounted in position in the
earthed end of the secondary so that
the bottom turns of both windings will
be alongside each other, It doeg not |
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Parts for the Tuner

1—Aluminium base, 19 X 9% x 3,

l——bsrx’rcombcu-c:ulson superhet, kit of cofls, cans, padders, intermediates, eiq. L1~
-PC.)

+—-<bwm§d. fixed condensers (.1 or 1 will do) (C1, 8, 4, 8). (Chanex, Hypdre, r.C.L.,

etless) .

1--0008 mid. fixed condenser (C2) (T.C.C., Wetless, Alpha,

110,000 ohs, grid leak (R3) (I.R.C. Renrvade, International,

115,000 ohm, ditto, 2-watt type (R4) J.R.C. Renrade,
Radiokm,)

1—10,000 ohm, potentiometer, wire-wound (R1) (Chancery, Radiokes, Raycophone) .,

1—250 ohm. wire-wound resistor to carry 25 ma. (R2) (Remrade, Krieser, Radiokes).

&-UY valve sockets, 6d worth resistance wire,

1—Dial (Pllot, Afrzone, Radiokes).

Valves—-1 227 type. 1 224 iype: (Ken-Rad, Philips,
Nationgl, Usnion, Cossor, elc,)

Cc3

Ci IR3
Pilot, Renrade).
Alpha, Radiohm.)

International, Alpha,

-_—

The eclreult, &

e

-

Ruadiotron, Mullard

3 235 wpe

matter if the former is a bit loose in the
secondary, it can be packed up with a
match or two. The coils having been
altered, there is little else worthy of
note. The two r.f, stages are arranged
just as in any normal tr.f. set, such as
a “1930 Four” or “Advance 1932."
. ALIGNMENT

- The alignment provides no more
difficulties than normal, and fortu-
nately this point has not been in the
slightest atom troublesome. From re-
ports received (and published else-
where in this book) it appears that the
colls have been produced with remark-
able accuracy, or else the builders have
experienced exceptionally good luck.

CHANGES IN THE AUDIO
It will also be noticed that we have

made one slight alteration in the audio
system. This was done In a desperate
attempt to obtain positively silent
operation of-the set. The de-coupling
resistor for the plate feed de-couples the
last trace of ripple from the high ten-
sion, and runs it to earth through the
by-pass condenser C4A of 1 mfd. or so.
The de-coupling resistor is of 50,000
ohms or more, 100,000 ohms is specified
and shown as R13A. There is not the
slightest need for this extra condenser

and resistor, and its only purpose is to
cut out the last trace of hum,

OTHER AUDIO SYSTEMS

With the push-pull audio system
there is no need at all for the extra
valve, and it would really be over the
odds to run more than nine valves in
all, s0 we have not worried about run-
ning up an extra set in order to work
out a suitable layout for a ten-valve
job on this principle. If any readers

247

Parts jor the Resistance-Coupled
y Amplifier
1—Power Transformer 350/350 it 100 m.a., 5via,

295von, 2% vilea (Darelle, Radiokes (1-12),
Univoz, Kriesler, Raycophone

Kriesler, Univoz),

less, TC.C., Alpha),
T.C.C,, Alpha.)
T.CC., Al

Polymet, Dulytic)
Wetless, Chanes).

LLR.C., Iaternational, Alpha, Radiohm).

4--100,000 ohm grid-leaks (RS, R10, R13, RI13A)
(Renrade, [.RC. International,
Radiokm) .

Alpha, International.)

1--0.5 meg. grid leak (R9) (Renrcde,
Alpha, Internctiomal, Radiohm).
2-UY } UX sockets (Raycophone, Renrade.)
Valves—1 224 type valve;

280 t valve (Xen-Rad, Philips,

tron, '&Imr. Mullard, National Union).
Speaker—2500 ohm D.C. type (F.C)
Sazon, Amplion, Jubtlee.)

i) .
130 Henry 100 mill, choke (C.H.) (Radiokes,

1—Radio frequency choke (R.FP.C.) (Radiokes,
Kriesler, Unfvor, Raycophone).
10005 mica condenser (C2) (Renrade, Wel-

1001 mica condenser (C8) (Remrade, Welless,
1—.01 mmAt::gffxut (C2) (Renrade, Wetiess,
2—8mid. electrolytic (C5, O7) (Sprague, 7.C.C.,
246 mid. condensers (Cl, C8) (7.C.C., Hydra,

1—1 mfd fixed condenser (C4, CiA) (T.CC.
Hydra, Wetless, Chanez.)

j—Centre-tapped resistor, 20 ohms (R11)
(Radiokes, Renrade, Raycophome).

1250 ohm wire-wound resistor (R12) (Radiokes,
Renrade, Kriesler.)

250,000 ohm grid-leaks (R6, 7) (Renrade,

Alpha,
1250000 ohm grid-leak (R8) (Renrade, I.R.C.,
ILRC.

1 47 ¢ valve; 1
Raaio~

(Jengen,

c3
JL
1)
§ RO
R11
g
o RmSE L_u
R13A 3
> o
RS 3 l 2500 |}
$ Ri13 = ':
Rsi Teo 3
s 1 RI12 280 CH

Q
|

Cireult of the reslst-
ance-cou ampli-
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rom all States in
than this calls for
10118,
f this job will bring
lament up a little, and
to aflect the high
drain by a matter of a millilamp or two
However, mos power transfor vill
serve the purpose quite well, and we
used an ordinary standard t 1sformer
without any apparent trouble. The pack
did not warm up and there was
no trace of 1 was a pack

known as t

are sufficiently enthusiastic to want ten
valves we only hope that they are also
sufficiently enthusiastic to work out for
themselves a suitable layout. Practi
ally every inch of both top and bottom
of the original push-pull base was taken casion on which to iully

ts, and we doubt if Probably conside
out, been done also v trimmer
densers in order to get nearly perfect
alignment for the setting of the dial
: on which t AT stant ition is ex-
misunderstandings which readers may pected Thrown on to al old aeria)
in any location, and with ind
ferent adjustment, it should be possible

more o

The ext
the total
is also go

tension

up with components,
there 15 an easy wa

Whilst on the
heterodynes we

pject of the super-

h to clear up any

type H455. We ran the de-
tector and output wvalves from the 23
volt 3 amp, winding and the two rf.
valves, the first detector, oscillator, and
intermediate valves from the 2% volt 8
ampere winding, so that the filament:
overload was negligible,

pick up from the reports received Iro
readers about the far distant statior
they are logging with superhets These
results are not necessarily achieved by
simply spinning the dial over, and in
many cases we can just imagine that a
lot of time and patience has been spent
in waiting for a suitable static-free oc-
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' YOU CAN'T BUY QUALITY AT
A BARGAIN PRICE

ot Penny Wise—and POUND FOOLISH

KRIESLER
KITS

P Ll

6

This New Kriesler Superhet. Kit is Specially Recommended by ‘the Technical Editor, and is Inter-
changeable for all Circuits Featured in This Book.

£4/ 17 / CQMPﬁ:ﬁ KIT Sgmies S 15 £4/ 17/ 6

Gang Condenser, Knohb and Boxed

- Levey & Buckland Sts., KRIESLER RADIO C L 'Phones MA 4413 |
Chippendale, Sydney 0. td. MA 4430 |
l FACTORY lu'num\lnnn G nann' LODGE AND CO., LTD., Adelaide, Melbourne, Perth. 1. D. S, MORRISON, Brisbane, W, AND G. |

ENDERS PTY., LTD., Hobart, Launceston. BYRNE MOTORS. LTD., Rockha mpl n.
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8 VALVE “CLASS B” SUPERHET.

The famous “B Class” Amplification System is used in

this receiver which is for battery use,

HIS is a superheterodyne which 1s
a trifle different from the usual
run. It is an eight-valve battery
job, using the same coil kit as
the big nine-valve ac. job de-
scribed elsewhere, and in _many
mpecu resembles that job. It employs
the famous “B” class audio amplifier
with two output valves working in what
is called a push-push cireuit. Not only
does this scheme cut down the battery
consumption to a very low figure, but
furthermore the actual battery current
consumed becomes onal to the
volume of the job. If the volume con-
trol is advanced fully and the set tunhed
to a nearby station, quite terrific volume
can be obtained and the “B" battery
current runs up to 20 or even 30 milli-
amps. On the other hand, when playing
softly the “B” battery current drops to
about 10 milllamps, and, of course, means
that the life of the “B" batteries is
greatly extended.
THE VALVES
The valves used throughout are the
2-volt American type, taking only .06
of an amp for each filament, Conse-
quently, although eight valves are used,
the total filament drain is less than half
an ampere. A few years ago a single
valve would take this current. So al-
though this Is a big and powerful job,
it Is not particularly expensive to run
THE COMPONENT PARTS
The aluminjum base should be of
ample proportions to accommodate all
the componerts without crowding. The
size mentioned in the parts list should

be ample but for the depth. Certain
types of volume controls are rather too
wide to fit under a 2in. base, and on
this -account it may be wise to cither
obtain a small volume control or else
a base with a depth of 25 or 3in

THE SUPERHET, KIT

The superhet. coil kit used in the
original  receiver was the standard
Kriesler coil kit, exactly as used for
the a.c. operated sets. The kit itself in-
cludes the coils cans, paddicg unit,
ganged condenser, and so on, and is, of
course, all matched up ready for opera-
tion with only minor attention.

THE SPECIAL TRANSFORMERS

For class B amplification we must use
a special type - of input transformer. The
ordinary audio transformers cannot be
used for the purpose, ard only distor-
tion and trouble will reward any efforts
to use the ordinary type. Special trans-

formers for the job are readily available

and are quite essential. On the other
hand, the output choke is not so im-
portant, and, in fact, is quite unneces-
sary when the set is to be used to drive
& dynamic spéaker with a bullt-in input
tracsformer. For example, the Amplion
type L1 speaker is available with the
input transformer built into the job and
specially matched for the purpose, -
However, if an ordinary type of mag-
netic speaker is to be used, then the
output choke will be necessary.

CONDENSERS

The condensers and grid leaks and
80 on need no special comment, being

all more or less standard equipment. Any |
radio dealer will just naturally supply
the right gear in these lines when
ordered.
VALVES

The valves are of the American type,
but are readily available also in the
leading English and Continental brands.
Other valves than those specified can
be used if slight alterations are under-
taken, but we do rot advise this, If
four-volt valves are used they are only
available in types having the cap con-
nection connected to the plate and not
the grid, aslsthecasewdlum
fied, This means that in
the four-volt valves the leads trOm the
coil cans would need to be altered, and
all sorts of oscillation and other troubles
might creep into the job If the wiring
of the pate circuits gets mixed up with
that of the grids.

BATTERIES

The actual drain on the “B" batterles
wm average only a comparatively low
ﬂgure but at times when & loud passage
of music is reproduced it may be pos-
sible that the drain will rise to 20, or
even 30, milllamps. On this account it
is very desirable to use extra heavy duty
“B" batteries. They are not essential,
but, taking everything into consideration,
we would expect that the heavier bat-
teries, although costing more in the
first place, would ncmally save money
in the long run. The “C" bias battery
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ALUMINIUM SUBPANELS
BUY DIRECT AT FACTORY PRICES

We are actual manufacturers—Sell to you direct at factory prices.

NEW  ZEALAND
STATIONS

A Class

L.au bﬂ’r Station and Schedule
IVANZR.B., Agekland 329

912 kilpcyoliis: Week-days: 1030 »
noon, 3 pm. %o 10.30 p.m. approx
Sunoeay: 3 pam, 0 10 p.m. approxim
BB, Wellington.—418 metres,
e ycles Week-days: 10.30 a.m 0

Note the big savings—

Further Reduced Prices on Quantities,

We can supply Subpanels for all circuits featured in this book.

QUICK SERVICE-——WHILE YOU WAIT

to 1030 p.m, pproximatel
Size 160 x 8§ x 2 8 8 Sipe 12 x 12 x 8 : s s s a3 naay: 2 pm 0:(, 10 pfn ;pta‘:s\u- ‘. . -
Sige 12 x 10% x 2% . 47 Sirze Il SIHE B8 i iviea e ., B/ SYA~=N.Z.B.B.; Christchurch,—3
Slze 16V x 10% x % . an Size 17 x 11 x 2 % ! : 9800 Kilocyclen: Week-duys: 3 pan.
Size 18 x 19 x 3 .. G'R Sige 10 x P x 2 p.m. approximptely Sunday: 2 pau,. to 10
pm. np‘,,rnx.mucx).
SPECIAL PR]CES FOR SUBPANELS, STANDARD SIZES IVA—N.Z BB, Dunedin—481 meires, 650
l!';‘n x :‘l:. !gﬂn. :C g5’ 'q s/t Wl‘n x 1lin, x %in, at a9 s ¥ nz:?:":,’.fr:uyﬂ f';“mm\r;oigo ::'x?
n, x , X 2in, & i s o ¥ va. g 1AL 20%iIn, x Pgin, x Tin, at 63 ) 1
1in, x 9%in, x Bin, at . .. .. .. 4B 23in. x 1044in, X Tin. at /6 sk
l.';l‘n. X liin, x %0, &t .. .. . . A0 Sin. x 14in. x 2in, at R B Cl
A g s OBV BR R A Plus Sales Tax—All Previous Lists ass
Min, x 1ln, x %in. at MRSy 771 Cancelled. 1ZB—The La Gloria Gramophorie Co., 157

Kasnngar

TRANSFORMER CANS, 4} x 6 x Sm htgh rmld ntcel 1 /10
|

sprayed aluminium, price .. 1
sp‘c al I’rtee lav Qunhtv |

pe Road, Aveklana,—3i3 melres,
cles,

IW0 KU
120G Ancher, Hamilton. 480
metjes, 028 kilocycles
12)-Johns, Lid.. Chapcery Street, Auck-
Iand.—335 mctres, 1330 killocycles
1ZM—W. Rodgers, Massey Road,
Manuréwa.—347.9 metres, 1210 Kkilocyclea
1ZQ—Atwater Plane Co., Auckland. 252

COIL CANS, Specnal Pnce, IOd each

metres, 1190 kilocycles
Socket llnln“.(;:'l‘ !.‘c:. (;:1(!:: While You Small Holes Drilled, 1/- Dozen, :n'l‘-l;tﬁ-.—l::::skl:‘n j ‘Sl,ld.. Anckland.—278
1Z8%—=MecCab Kadios, Auckland.—211
- QUICK SERVICE—WHILE YOU WAIT B e v vt B ey R

B--The Ncrth Taranakl Radia, Seciefy,

Daily deliveries—Panels cut and bent while you wait. bn'lp.n nuumng-, New Plymouih.—24% me-

1.

' i Munro Steeet,
Napler.—3238 metres, 1280 kiloo)
3 ey 2 V. D. Abgell, = Queen’ &lrnl Mas-

terton &4 meires, 180 killocycles,

SYE—B, K. 8, Allen, Main St., Eketabuna. .
H-{, B, Hansen and Ceo., Ltd, S0
Street, Napier~238 metres, 1260

CNR. RILEY AND RESERVOIR STREETS, CITY

(Opp. Reservoir) FL.1887
lllllllllllllllIllllllllllllllllllllllllllllllll I—C. T, . Mante,  Eltharpe Avenae,

ik

——— ZK-D. A Morrisen and Co., The Ave-
noe, Wanganul 500 metres, 600 kilocycles
M —Atwaler Kent Radie Servies, Ltd.,
5 Gladstone Road, Gishorne--261 metres,
1150 kllocycles

ZR—RBadio Speciadities, Ltd., Victoria
Avenue, Wanganui 500 melres, 800 kilo-
cycles

LZW-LZW Broadeasting Serviee, Lid.,
H. Nimme and Sony' Bldg., Wellington.—
268 ¢s, 1120 ki)
Vow Zealand Farmers® Co nrﬂlllv'
\nn Christchurch. 150 metres, 1220 kilo-

@
wIEEEEAN R N R NN RN RN RR N IN NN ENANOERER
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Rectify the
matter NOW.

lll—h C “alth\‘h-r, 130 Dee Sireet, In
'rnnrglll 257 metres, 1180 "klioccycles
Service, Ltd., “ncAn-
Dunedin.—~246 metres 1220

You canpot
hope to succeed

if you do not know A.S. Learn all there is ; ;
or v o uu n it's Radle S i The Ceta- '
your job thoroughly. RE ?u learn by enrolling con. l,“’"',f",'}" 2 Cmetres. 1080 Kilo=
TO-DAY with: es

il“—ﬂudm Sales and FExchanges, Lid.
Clark), I'rlm-u Street, Dunedin-—
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needs to have plenty tappings in
order to make it possible to get a fine
variation of bias voltages. In the case
of the first detector, this bilas voltage is
particularly critical, and a volt one way
or another may greatly affect results.

THE ACCUMULATOR

The accumulator for the filaments is
only called upon to supply a little less
than half an ampere, s0 one with even
& small capacity will give quite good ser-
vice. However, the set is not suitable
for runring from dry cells, and either
‘way a difficulty arises because one cell
will not give quite sufficient potential
for the fillaments, whereas two cells will
give too much, and make it necessary
to fit some means of breaking down the
voitage.

THE SPEAKER

The very best speaker is not too good
for this job. Working on a powerful
station, it is possible to get up to about
1 watt of undistorted output. This
amount of volume is almost equal to
that obtaired from some of the all-
electfic sets, and will greatly overload
many of the old type of horn and cone
speakers. The speaker we would par-
ticularly recommend for the set is the
permanent magnet type  dynamic
speaker. These speakers are usually
fitted with special input transformers,
and although their list price may be
very high, it should be remembered that
they will save the cost of the output
choke which is otherwise necessary.

THE WIRING

The wiring is very simple, and it
should be an easy matter for even the
veriest novice to follow out circuit
diagram. The aluminium can be
used as the earth return for all negative
leads. For example, except in the case
of the two valves upon which the volume
control operates, the negative filament
terminal of the socket can be simply
connected to the base. In order to
make an effective joint in such circum-
stances, it is necessary to fit a soldering
lug under ore of the screws and nuts
holding the socket in place. It is quite
useless attempting to solder a lead on
to the aluminium in the usual way.,

v v
C-3vC-v

Switch
A—

C+8-

PARTS REQUIRED

1—Aluminium base.

1=—Superhet kit (Kriesler).

1—Vernler dial (Radiokes, Raycophone, Effoo).

1--Special input transformer (Radiokes, Lek-
mek). Type 37,

1 8l output choke (Radiokes, Lekmek)

ype 3-8,
1~5 mfd. fixed oondengr (Hydra, Polymet, .

Chanez, Wetless, 7.C.C.).

4—~.1 mid. fNixed condensers (Hydre, Polymet,
Chanex, Wetless, T.CC.).

1--01 mfd fixed condenser (Hydra, Polymet,
Chanez, Wetless, T.C.C., Alpha).

300025 mid. fixed coudensers (Renrade, Wet-
less, T.C.C., Alpha, Pilot).

1—0005 mfd. fixed condenser (Renrade, Wetless,
T.C.C., Alpha, Pilot).

1—2 meg. grid leak (AR.C., Remrade,. Inter-
national, Alpha, Pilot).

1--250,000 ohm Jeak (I.R.C., Renrade, Inter-
national, Aipha, Pilot),

1+-100,000 ohun grid leak (I.R.C., Renrade, Inter-
national, Alphe, Pilot, Radiohm).

110,000 ohm grid jeak (I.R.C. Renrade, Inter-
nalional, Alpha, Pilol, Radiohm). v

1—Radio frequency choke (Radiokes, Rayco-
hone, Kriesler, Univox).

8—-UX type sockets (Renrade, Raycophone).

130 ohm rheostat (Radiokes). Type 8-10
1—Fllament switch.
Valyes—2-34 ¢ (Radiotrom, Philips, Kenrad,
—32 '{ National Union, Muliard,
4-30 Cossor) .
Batteries—3—-45 volt “B" Batteries (/mpex,
Ever-Ready, Diamond, Volta).

1—§ volt “C" Battery (Impex, Ever-
Ready, Diemond, Volta).
1—2 volt Accumulator (Exide).

ADJUSTMENTS

Apart from the usual adjustment of
the trimmers of the tuning gang and

!

v - v

C-2v  B+672 C-6v  BHI3SV

the padding condenser along the same
iines as mentioned for the other supers,
there is also the adjustmert of the bias
battery voltages. These are most im-
partant. For the rf. and intermediate
valves it is probable that 2 or 3 volts
will ‘be ample to stabilise the job, and
yvet allow plenty of amplification, In
the case of the first detector about 5
or 7 volts will be needed, but the best
voltage can only be found after a little
experimenting. The audio stage needs
from 3 to 4 volts, and anyway this
voltage is not critical, being chosen to
give the most gair consistent with
decent reproduction. The idea is to use
as much bias as possible, and thereby
cut down the plate current consumed by
the audio amplifier to a minimum. Again
when ib comes to the output valves we
may find it necessary to tinker with the
bias voltage, Sometimes it will be
found that the set will only operate in
a weak manner when a very low bias
is applied, and as soor as the high
bias is applied fails to operate at all
This indicates a major fault, probably
in the: inpu¢ transformer, ard is not
normal at all. If & meter for measuring
current (millammeter) is available it
should be inserted in the “B” plus lead
to the output choke, so that the cur-
rent taken by the output valves can be
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carefully checked. The bias should then
pe adjusted when the set is not tuned
to any particular station, and should be
just sufficient to cut down the plate cur-
rent of the two ‘output valves to about
2 milliamps.
$HE AERIAL

As with most suphets, this job has
a certain amount of background noise,
particularly when working “flat out.”
On this account a large aerial is an
advantage in so far as it provides such
signal strength that there should be
little need to ever work the set .at
maximum setting of the volume con-
trol. For any given setting of the
volume control the noise level will be
constant, no matter how large the
serial. And so if & larger aerial means
reater signal strength it just natur-
ly follows that the louder signal will
end to drown the background noise, Of
course, in the same way, by retarding
the volume control and thereby cutting
down the actual amplification in the
et, the noise is decreased for a given
umount of output volume.

SERVICE AND ATTENTION

The Kriesler coil kit used in this set
is covered by a guarantee, and if at
any time any builder of one of these
sets doubts the accuracy of the match-
ing of the solls or anything like that,
the Kriesler Co. will be pleased to assist.
They have also a special ‘phone number
for service queries or ary questions deal-
ing with any of the superhets. using
Kriesler colls. This 'phone nNumber Is
MA3377, and is open during the usual
business hours only.

MORE REPORTS

FROM “W. W.”
READERS . . .

ALL STATIONS ON 10FT. AERIAL

‘[& M. FREEMAN, Nicholson Street, Greens-
) borough, South Brisbane — .

“Having been a reader of the constructional
articles since 1026 appearing (o ‘Wireloss Week-
ly,! T thought you would be glad of a report
of the above set (Universal Four).

“The set was bullt as near as possible a5 a
duplicate of the one appearing In the article,
except for two small substitutions. A imtd.
condenser was used to bypass the cathode of
the second detector, and a .00025 instead of
0005 from the plate of the same valve.

“Report: Sensitivily was very good, all
Bastern atations of 200 watlts and over re-

ceived on the er on & 10ft, wire thrown
over the nea picture. New Zealand, West
Australia, and ten Jups' stations received on
sn ordinary indoor serial. Much greater sensi-
tivity on shorter wavelengths—1 microvelt at
200, to 10 at 550,

“Selodtivity, as far as cutting out local sta-
tions, excellent; others half a degree, 3 metres
away, received clear of interference.

“rone—iair on Amplion magoetio, curve fell
shavply at Both ends.
. ng very

.
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\[R. E. A. WESTCOTT, MecDonald
T8 Lisarow, N.B.W. (20/8/°32):—
“Actin

loted the Universal Four Battery Su

t i all that "Wireless Weekly” clalmed.

Above: A plan view, show=
ing layout,

Road,

on your recent advice, I have com-

rhet
Se-

lectivity is almost uncanny, and tone Is won-

derful on & long aserial 00fL,
long.”
L J - -

_Faom Mr, E. Gilbert,
Belmont (28/9/82).—
“In my spare time lately I have been

Deyon, Maud

high and 80ft

Street,

work-

i on a Stromberg-Carison superhet. as des-

cribed In “Wireless Weekly' some tim
(January 15). Since completing it 1
been . getting good interstate reception
indoor aerial without earth,

find the

¢ ARo
have

on_an

scte

vexg‘ sensitive all over the dial, and have the
add!

ng unit at Is peak

k¥

ROM Mr. Jack Hodder, of 27 Oxford
Paddington (27,/9/52) —
*“1 am the proud owner of an S-valve
heterodyne 'hl‘:rh I
!

article in ° Weekly,'

(having Just
well clear of £YA and at good volume).”

held

Strect,

super-

bullt up according lo your
March

18,

called ‘Outsupering the Superheterodyne.' i

am 350 delighted
nl

with results that the Jfirst

ight I tested It out, which was, of course, a

few months Ago. 1
windows and throwing my chest out, ‘or
I say your chéit? Anyway-—congratul
My super. brings in 200, SCK, IHA, an
without either esarth or aerial—is this
or just ordinary?™

felt like opening all the

should
ations!
d 4QG

good

1“80!! Mr. M. Carter, 18 Quoen Street, Rock=
hampton, Q, (29/9/32).~—

“I have built the Universal Four as a bat-
tery set with very gratifying results, It was
intended for our shack on the coast at Emu
Park, where I am giving it a try-out. S0 far
1 have received 44 stations— from los
Angeles overloads the speaker from 5.30 till
8 p.mn I also like the topne. It's only when
one hears = station like "KFI under
conditions, with no Iinterference, Lthat one
begins to realise the shortcomings of our Aus-

tralian stations. T ean hear all day
long on the loud-speaker.”
FUKTHER REPORTS

At 1. p.m. on Monday, July 18, “‘Wireless

Weekly" recelved the following telegram:i-—

“PURTHER REPORT ON BATTERY SUPER-

SET GIVEN CAR TEST, AND ALL A
STATIONS IN VICTORIA AND THIS STATE
COME IN WELL AT NIGHT. ALSO MANY B
CLASS VOLTAGES OF SET FAIRLY ORITI-
CAL, A8 SET STOPS OSOILLATING WITH
LESS THAN 60 ON SCREENS AND 80 ON
PLATES. DRANSPFIELD."

At 430 on the same day another telegram
was recelved:—

“HAVE MADE FINAL ADJUSTMENTS, AND
AM NOW RECEIVING LAUNCESTON LIKE
SYDNEY IN DAYLIOHT. DRANSFIELD."

A subsequent telephone call from Adamin-
abyluezve the call-signs of further stations
recelved.
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Clrenit for Line Filter.

For Suppressing Power Supply Noises

HE remarkable popularity of the
superhet. and the general trend
towards the use of sensitive re-
ceivers have spelt a lot of trouble
for the Radio Inspector. If someone
buys a nine-valve superhet. and
stretches out for KFI, but only’ man-
ages to pick up a roar from the nearest
sub-station, then he writes to the
Radio Inspector to get his assistance in
suppressing the noise at its source.
However, in most cases this is not

: possible. For example, the ordinary

suburban sub-stations that one sees

. mounted up: on poles may be stepping

down from 11,000 volts. This voltage
is very high, and, naturally, no mat-
ter how perfect the insulators, there is

@ certain amount of leakage, and so on.

This actually generates radio frequency
signals very simlar to those transmitted
by the broadcasting stations, except that
they are not tuned to any definite fre-_
quency. They are fed in on the power
supply and come through the loud-
speaker as a crackle or roar. When the
set is Operating on local stations the

noise may be hardly audible, but when

the volume control is fully advanced
the sensitivity of the set is so increased
that the noise may be amplified to such
an extent that it completely ruins re-
ceptlon_.

THE CURE

- There is no actual cure -for the
trouble, but quite a considerable help is

" a line filter to stop the noises from

being fed into the set via the power
supply. There are several types of line
filters and many ways of making them,
The usual recommendation from the

" Radio Inspector himself is merely a
~ couple of 150-turn honeycomb coils, one

in each lead of the power supply. Others
prefer to add by-pass condensers from
each lead, and their capacity may be
anything from 0005 to 4 mfds.’ each.

~ Personally, we do not recommend the

fitting of large capacity condensers

‘across the 240 a.c., considering that .1

mid, is ample capacity to by-pass radio
frequency currents, without passing any
appreciable ac. For the chokes, any

‘ol the honeycomb coils -are  effective,

R 2

the chief thing to watch being the
gauge of wire. It should be sufficiently
heavy to pasg the total current drawn
by the set without heating up or giv-
ing any appreciable voltage drop—18
gauge wire is about the gauge necessary
for the average set.

VOLTAGE RATINGS.

When speaking of condensers, we wish
to mention that the most important
point of all is the voltage rating of. the
condensers placed across the 240 a.c.

Should the condensers break down the
fuses will be blown. In order to stand
up to continual working on 250 volts a.c.
and the peaks which occur in the usual
domestic power supply, we strongly re-
commend condensers rated to stand 1000
volts at least. The usual voltage rating
of condensers is for momentary test on
de, and there is a big difference be-
tween this test and constant working on
a.c. After all, the voltage rating cannot
be too high, and since all condensers are
comparatively cheap, we recommend the
highest voltage rating obtainable.

THE CHOKES.

The honeycomb chokes have several
minor features to réecommend them, but
a description of a choke which sounds
remarkably efficlent has just been for-
warded by Mr. Withers, of Surrey Hills,
Victoria, and for the benefit of other
readers, here is the description:—Each
choke consists of 1lb. of 18-gauge d.c.c
wire wound on & former. The two form-
ers are bullt up by using three pieces of
bakelite, each 6in. square, mounted on a
centrepiece of din. bakelite, The actual
width of the slot formed between each

ELIMINATING HUM IN THE
“1932 SERIES."

IF any hum trouble is evident with the

resislance coupled versions of eilher
the 1932 Series” or the “'Outsupering”
it may be advisable to make a slight
alteration in_the filter system. Instead
of running the can of the first electrolylic
condenser (the one connected to the rec-
tifier filamenis) lo carth by mounting the
can directly in the base; it should be com-
pletely insulated from the base. Then a
lead should. be lgken from the can to the
centre lap of the high tension secondary
winding of the power transformer. By
oing this’ the main bias resistor becomes
included in the filter circuil, and should .
remove the last trace of hum.

square is lin. The two windings are
alongside each other, but wound in op-
posite directions. The wire is wound
straight into the slots, with a thickness
of empire cloth between each layer, and
the whole job thoroughly covered with
insulation tape. According to Mr. With-
ers, who built up one of our “Outsuper-
ing the Superhet.” sets, he was unable
to tune in 6WF (Perth) because of the
noise until he fitted one of these chokes
in each power lead. Now he can get
this station very clearly, without any
noise at all.

PRECAUTIONS,

There are many precautions which
must be taken to ensure adequate safety.
As all readers should know, the 240 volts
supply from the power mains is far
more dangerous than any of the higher
voltages that may be encountered in a
radio set. Any of the plate voltages, for
example, which are delivered from the-
rectifier, are not really dangerous, be-
cause, as soon as a fairly heavy current
is drawn, as in the case when one acci-
dentally short circuits the high tension
with one's fingers, the voltage drops con-
siderably. There is a limit to the amount
of current which can be handled by the
rectifier. On the other hand, the power
supply will deliver anything up to about
10 amperes before the fuses blow, and
10 amps. is suffieient current to boil
one's blood in quick time, THEREFORE,
THE GREATEST CARE MUST BE
TAKEN WITH ALL GEAR INTENDED
FOR DIRECT CONNECTION TO THE
POWER SUPPLY.

The whole of the choke unit, together
with the condensers, should, for prefer-
ence, be mounted up inside a kerosene
tin with the top soldered on, and the
whole unit connected to earth with a
plece of heavy-gauge wire. In this case
any fault or short circuit will probably
mean nothing worse than blown fuses,
The chokes should be carefully con-
stritted, then fitted in the tin, soldered
down, and then, but not before, be con-
nected to the power supply In the lead
from the power plug to the set. Need-
less to add, rubber bushings shoulq be
fitted where the power flex passes

through the sides of the tin, so that
there is no chance of the flex being
bared by the rough edges of the holes,
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Here they are—

= —— All the Parts for All the Circuits
=————— Just Compare these Prices !! !

The 8-Valve Class “B” The 6v. Battery Superhet. The New Radiokes Superhet.

Superheterodyne Complete Sot of Parts, inclading Valves. Complete Set of Parts. including Valves and
(Speaker and Batteries extra.)

Complete Set of Parts, including Valye 3 IR
heavy duty B Batteries, 1 9v. C Baltery, “and £7/8/_ Nett £12/17/6 Nett

v, Clyde Accumulator, Speaker extra

£16/10 Nett The 9v. 58 Series Superhet.
/ Push Pu“ Audio End Complete Set of P ';:'a fh- luding Valves and
Ou(.gupering the Superhet. Complele Sot of Parts including Valves and £19/5/ Nett

Parts for the Tuner, including Valves, Speaker,

£9/10/- Nett - £9/12/6 Nett Jensen D15 Speakers ' 31 /g

All resistances. Each

Jensen D9 Speakers 50 /-

Resistance-Coupled Amplifier Universal 4v. Superhet. All resistances. Each
Set of FParls, including Valves and Speaker, « i v -
£6/5/, Nett Amplion Fovmaguitie Tpeanie. T T vitee Radiokes New Design Power Trans.

(Batteries extra.) former
S50-350 100 m/a v. 2 amps

The Baby Superhet. £14/15/- Nett v, 10 ams. 4v, 2 amps. 18/ each

Complete Set of Parts, including Valves and

Sptaker,
£11 Nett 1
.l Martin de Launay Ltd.,
T'he $uperhelerodyne Tuning Clarence and Druitt Streets, Sydney
(‘g:ll"t(e Set of Parts, including Valves, CORNER \ King a“d B’:"‘;’;‘;' SMt::zrs Newcasue
£8/8/- Nett ( "Phone, New. 955;

- Whenlass 52 ISSUES
Wi rCI€SS DELIVERED POST FREE

4 FOR ONE YEAR
“"WIRELESS WEEKLY" gives you the complete

' <broadcasting programmes from every important

| station in Australia a week in advance in addition

' to topical news and articles and a technical con- .
| : . ; .

|

structive article by a qualified radio man.

SUBSCRIPTION FORM
To the Editor, "Wireless Weekly,” Box 3366PP, G.P.O.
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! issues), 6,/6 post free.




THE SUPERHETERODYNE BOOK

Issued by “Wireloss Weelly™

HOW TO MAKE A

This power transformer, having tappings for all
voltages, is snitable for use in any of the receivers
deseribed in this book. It is not difficult 1o make,
and will save the consistent experimenter many
shillings, It is a reprint of a “Wireless Weekly”

contribution by N. Huey.

NDOUBTEDLY cne big drawback
to bullding in succession all the
sets described in™“‘Wireless Weekly”
(and other technical journals) is
the fact that power transformers of
different ratings are so often specified,
and In our (that is to say, yours and
mine) present financial state the pur-
chase of an additional power trans-
former while anagher perfectly good cne

goes to waste is quite out of the ques- .

and 4
giving us a
As it is unlikely
that the windings will all be used at
their full current and voltage ratings at

75 volts at 3 amps., 225 watts;
volts at 8 amps., 32 watts;
total of 1095 watts

the same time (e.g. it is unlikely that
using 4-volt valves the Initial stages of
any set will draw more than 6 amps
from the 8 amp. winding), s0 we may
rate our transformer at 100 watts, and
design accordingly. From the usual de-

tion. So we are led to the idea of a sign formulae: for small transformers
10 110
00 350 %00 Iowmoi'l:noo' 15 50 zs 41715 0 )5 4

100 M A

3A 8A

Fl(;l

“universal” transformer, one which can
be used in a set requiring a transformer
of practically any specifications.
Such " transformer must have a high
voltage secondary giving a range from
300 to 400 volts centre tapped at 100 ma.
and various voltages up to 750 for half-
wave rectification, with a 281 or similar
tube. The filament windings must pro-
vide voltages of 25 4, 5 and 75 at
varions amperages: at least, three wind-
ings will be necessary. F=tst, a 2 amps
winding giving 7.5, 6 or 4 volts, to allow
for any type of rectifier tube, Seccnd,
% 3 amp. winding for the output tube or
tubes giving 75, 4, and 25 volts, to
allow for type '50's, Continental, or 45
and '47 types. Last but not least, an 8
amp. winding to heat the remainder of
the tubes in the set (rf., detector, if
stages, etc.) and allowing for voltages of
25 and 4 veits, to be used with types
24, '27, '35, ete,, and Continental tubes
The windings and taps for such a trans-
former thus appear as in Pig. 1.
Coming now ‘to the design of the
transformer, we find first the wattage
rating: We have 400 volts at 100 ma.
40 watts; 7.5 volts at 2 amps,, 15 watts;

with stalloy cores, and allowing a flux
density of 60,000 lines to the square
inch, we obtain the primary turns per
volt as 35 and the core area necessary
as 2.15 square inches. Allowing from
3'to 5 per cent. for regulation, we may
use a figure of 36 as the secondary
turns per volt,

Turning now to the core, Levenson's
and other city dealers supply laminations
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In edch corner for a 5-32in, bolt. The
width of the central leg Is 1iin, Divid-
ing 2.15 (the required sectional area) by
125, we get 1.72in, as the required
depth of the core. This is near enough
to 1%3in., and the slight extra core area
will give us ap additional margin to pro-
vide for iron losses due to the holding
down bolts and the slight air gap intro-
duyced by the two cuts at the bottom of
the middile leg of the core. The lamina-
tions are inserted into the coils (when
wound) by bending the centre leg at an
angle of about 20 degrees to the re-
mainder of the Jamination, inserting
through the three formers and bending

as shown in Fig. 2, punched with a hole flat again. Alternate laminations should
WINDING TABLE
e MR RN TR _Tuens T Tanved
Primary |25 B and S 840 | 765, At end of 17th
% 8WO | 18 lsyers of 45 turns layer.
S PR - . anm conper. 4}.1{‘-(}‘ one of 30 turns. |
Secondary 28, ar and 8. 1440/ 1440 {180, 360, 1440, 1980,
(34 BW.G {48 Inyers of 80 turns|2520, and 2700, At
| Enam copper | each end of 3rd, 6th, 24th,
‘ “~ |93rd, 42nd. snd 45tn
P M e - o A e (3 L <,| layers
Filament— {12 B. and 8 | 16 | @ turns At end of
25 and 4V, 8A (14 8 wW.G {Two layers of 6 and| first layer,
L IDec, copmer _Oone of § turns. |  Leads 4, 28, 0.
Filament— 16 B and 8 Eg ¥ _and 15 turns,
2.5 4 and 7.5V, 3A 18 SW.G {One ayer of 15 and| Leads 0, 2.5, 4, 7.5
Yo e __1De.c _copper " d lonr ‘n\-r nl 12 _turns
Filament— 16 B. aud 8§ "15 and 18 turns,
4. 5 and. T5V. 3A ikt Sw.a {One layer nt 15 and one Leads 0, 4, 5, 1.5
D.e.e copper. | layer of 12 turms. |
— -
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be inserted from opposite ends, See Fig.
3

The windings are in three formers,
one each for primary and h.t. secendary,
and one containing the three filament
windings. The formers are made of
stout cardboard 1-16in. thick, and their
construction is shown in Figs. 4 and 5.
First the two square ends are cut to the
dimensions and the corners
rounded. The als of the inner
square are now cut along, but not the
sides of this square. We now have a
square of cardboard with four triangular
flaps, The tips of these flaps are now
cut off, as shown in Fig. 4. The next
move is to wrap the Jong strip around a
block of wood 1 15-16in. x 1 3-8in.,, glh-
ing the overlapping portions; seccoline
is the best adhesive, though any simi-
lar “stick-fast,” or even ordinary gum,
will be quite effective. Now the con-
structor proceeds to insert the flaps of
the end pleces into the central portion
of ‘the former; after making sure that

1%
Rl ksl —_—

&3 )
N l%"—*—?-]
5? - < oy e I
i I.\/! % | 3%
IN
t%:q T
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the ‘end pleces fit well they may be
seccotined to the remainder of the for-
mer.

When dry, the winding may be pro-
.ceeded with. The former'is mounted on
& block of wood 1 7-8in, x 1 5-16in., and

THE SUPERHETERODYNE BOOK
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primary and filament formers should be
passed out through one end of the for-

mer, while those from the secondary
pass out through both ends; those leads

marked 400, 350, 300, and 0 through one .

end-and plus 150, plus 300, plus 350, plus
400 through the other. Leave a length
of about six inches protruding to allow
for accidents in assembly, ete. It is Im-
portant to note that all leads should
come out at the same side (not end)
of the former. See Fig. 6. Winding
may now be proceeded with, the reél
of wire being mounted on a horizontal
pail in preference to letting it lie on the
floor, The wire should be fed on evenly

\yo ap

e - -
- -
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Pum— |9§'-——->|4—- - lg
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secured firmly by tacks at the edges and
by small wedges (matches will do good
service for these). Do not actually tack
through the former; this i{s mcst un-
“desirable, For convenience the opera-
tion next described may be performed
before placing the former on the block.
Locate - accurately the centre of the
block, and drive squarely into it an
1-8in. or 3-16in. metal drill, leaving a
little over an Inch of the shank pro-
truding, When winding, this is gripped
in the chuck of .a breast drill, which
in turn is. mounted horizontally in a
vice. The start of the winding is pass-
ed through a small hole in the end of
the former, and may be secured  tem-
porarily to a tack in the block, or by
@ knot in the wire. All leads from the

and without kinks. At the end of each
layer, wind s plece of white paper
around the winding. Turmns may be

counted by observing the numbgr of re-

Issued by “Wireless Weekly”

The Laminations

voliitions of the handle of the drill and
multiplying this by the ratio of the gear-
ing on the drill; this may be determined
by counting the number of teeth on the
crown and pinicn wheeis of the drill and
dividing the former by the latter,

Taps are best brought out by .solder-
ing a length of thin flex to the correct
point on the wire, The joint should be
covered by sticking-plaster, this being
less bulky than insulation tape. Take
care not to have two of these joints
directly abcve each other, as the mecha-

nical pressure caused by their bulk is

conducive to breakdown. If desired,
Empire cloth instead of paper may be
used for insulation between  layers at
points where taps occur. Where it is
necessary to lead the flex from the tap
across the width of the former, place
a small strip of Empire cloth both be-
low and above it, The taps to the fila-
ment windings may be taken out with
thicker flex or normal hook-up wire.

When winding the filaments, place at

least three thicknesses of Empire cloth
between each winding. After each coil
is finished it should be thoroughly im-
mersed in molten paraffin wax and
when dry a layer or two of Empire cloth
seccotined over the top. !
When winding, the figure correspond-
ing to each tap should be marked In
pencil on the former where it comes
out, Each lead is thén cut short, pro-
vided with the appropriate length of

o 3 . s 0 T ® L3
° ’% & w s OO T ) < ®ix0
5 '
i
; END A END B
PRIMARY SECONDARY OTHER END OF SECONDARY fFILAMENTS

3 Fic 6 ' i
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spaghett! and soldered to a soldering
lug so that it will just reach its cor-
responding terminal on the panel of
1-8th inch bakelite which is drilled as
shown in Fig 7. Each terminal con-
sists of ap 1-8in. serew 3-8in. long (and
nut) provided with a soldering lug above
the panel for the purpose of connec-
tion. - The panel is supported on the
four holding down screws (5-32in. x
38in) by means of four extra nuts; the
holes for these screws should be 3-16ths
of an inch in diameter. The coils should
be arranged in the order shown in Fig.
8. The laminations should be screwed
down tightly by means of the iron
mounting clamps as supplied by Leven-
son’s and other city dealers.

The core contains 5ilb. of stalloy lam-
inations. Suitable clamping brackets
will be required to hold the core lam-
inations together. The other materia)
needed is as follows:—

§lb. 12 B. and 8. or 14 SW.G. deeo
copper wire,

(b, 16 B. and S. or 18 SW.G. dec
copper wire,
END A
b ,END B
umnk L J y
77 VA R
723 Y/ = LEADS
V4 W4 %
PRIY 'SEC! "FNS!
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MAKE USE OF THE “W.

EADERS should note

they can obtain information

R about any of these

from “Wireless Weekly.™”
are three separate information
services, all under the personal

supervision of the technical
editor, (1) A free service through
the columns in the back of the
“Wireless- Weekly.””
service, queries being answered
over the air from Station 2CH
on Wednesday evenings between
8 and 8.30. (3) A -reply-by-
return-mail service, for which a fee
of 1/- is charged. For the 2CH

service letters should be addressed |
“Hull, ¢/o0 2CH, 77 York Street, |

the
is

both of
address

for

the

Sydney,” but
other services

~ “Radio Information Service, Bwx

| 3366PP, Sydney.”

sets |

There |

(2) A free
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ilb, 32 B. and S. or 34 BW.G. enamel

copper wire,

#lb. 25 B. and 8. or 26 SW.G. enamel

copper wire,

22 1-8in. x 3-8in. screws with nuts,
4 5-32in. x 3kin. screws.

12 5-32in. nuts,

44 scldering lugs.

About 1 yd. spaghetti.

About 1 yd. thin flex.

About 1 yd. thick flex.

About 12ft. strip Empire cloth.
Cardboard, paper, seccotine, paraflin

wax, ete,

that

To preven{ vibration it is desirable to
wedge the coils tightly on to the core
by thin slips of wood. It will be found
convenient to follow the winding table
as set out. Constructors should be
careful to use the correct formers to
wind each coil on. This transformer
will give long and efficient service to
anyone building it, being the home-
made version of the Radiokes “Univer-
sal” power transformer lately placed on
the market.

W.” INFORMATION SERVICE

FORWARD THIS COUPON WITH YOUR QUERY

To the “Wireless Weekly” Radio Information Sewice
Box 3366PP., C.P.O., Sydney.

Please answer the accompanying query

(a) Free of charge through the columns of . op qup
“Wireless Weekly” at your earliest convenience. |

(b) Free of charge over the
session from 2CH at 8.0 p.m.

(c) In a special letter by return mail for which

I enclose one shilling in | postal notes
| wmoney order
| stamps '® .
RULES o All  branches of the “Wireless Weekly” Information Service are |
e governed by the jollowing rules: (1) Readers are requested to Mmit |
the number o©f questions oend (o be ox concise as poasibie; (2)

Replies by post will not ezceed BO0 words;

stances be given over the telephone; (4) Az nearly as posyible all preferential distinctions

(6) No special circutls can be supplied, and

wectal dalgm for tremsformers, cofls, or other such apparcius can be given; (6}
service does not include the answering of peneral Questions,

between trade brands will be avoided,;

scope of th
is Electricity?"
with that phase
sincerely ond eficlently
extent

Readers are

inpited to make suggestions for articles deiling at length

of radio in which they are interested; (7)
fo the best of the ¢Mm’ o‘

0! the channels of {nformation avaflable to hi

legs  Weekly” for any wmisinterprelation or misdirection of the imformation thus supplied.

. : SERVICE
air during your - NOT
Wednesday. REQUIRED,

(3) Imformation cannot under any circume
no
The
sich as “What

All questions are answered
the Technical Editor, and to the

m. No Uability attaches to “Wire-

R — et
—— e ——
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~ Mr. Country Man!

There are Superhets—
—and Superhets

Here is the ideal |
Superheterodyne for you!

The combined efforts of three progressive Radio Houses

“MULLARD”
“LEK-MEK”
“COLVILLE MOORE”

A five-valve superhet. for the man who must have a superheterodyne.

Being battery-operated, it is both economical and inexpensive and
quite easy to build. It is super-sensitive and selective, making it the
ideal superhet. for any country man. Every part is guaranteed.

Complete Kit of Parts for this Ideal Set:—

MULLARD VALVES ]
J

LEK-MEK COILS 12/10/-
COLVILLE MOORE ACCESSORIES &R2110

Speaker & Batteries Extra.

For high grade parts, super-sensitive Receivers and all Radio
accessories.,

COLVILLE MOORE

WIRELESS SUPPLIES
4 ROWE STREET, SYDNEY
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A Superhet, with unusnal features
deseribed  below,

ity of double-spot tuning

A 465 ke, inter-
mediate frequency channel is em-
ployed which eliminates the possibil.

THE SUPERHETERODYNE BOOK

is

Page Sixty-Nine

Superheterodyne

unselective the rf, stage or stages may

cuit design, improvements in vacuum

tubes, ete, it Is very diffienlt to
obtain a receiver which will stay
modern and still give results as good
as “the latest.”

In the “Ultra" superheterodyne, we
think we have gone a long way towards
solving the problem. The circuit em-
bodies certain features which lift it
above the ordinary, even in superhets
In the first place, the circuit employs
the 465 kc. intermediate channel, used
in conjunction with 58 as Intermediate
amplifier,

This combination has certain advan-
tages which the older type could not
attain,

If the 465 kc. channel is used with
the 35 type amplifier, the gain is de-
finitely not good enough, Hence, 175
kc. is essential, Even with the 35 the
noise level at satisfactory sensitivity
figures is in general too high, With the
58, the noise level is quite unmanage
ably high. The higher amplification of
the 58, however, enables improved sen-
sitivity to be obtained, using the 465
kc. channel, and, at the same time, a
noise level which is on a par with a
good, straight t.r.f. receiver,

Another advantage, very considerable

IN these days of rapid changes in cir-

in its effect, is the absolute elimination
of double-spot tuning,

Consider a station of frequency 1500
ke. An image effect occurs at a fre-
quency lower by twice the intermediate
frequency. When 175 ke. is used, this
image will appear at 1150 ke, when,
with two average tuned circuits, and
high gain intermediate stages, there is
generally sufficlent rf. signal allowed
through to at least produce objection-
able whistles on stations of about this
frequency (1150 kc.).

However, when the inteemediate fre-
quency channel is 465 ke, the image
of a station on 1500 kc. must appear at
1500-—(2 x 465) kc., Le., at 570 ke. For
example, the image of station JAK.
Melbourne, would appear midway be
tween TZL and 2CO, while that of the
station with next lowest frequency, 2AY
would appear at 550 kec., above 2C0 on
the wave:band. Naturelly, all other
stations would have their images at still
higher wave-lengths, We say “would
have” adyisedly, for even the most un-
selective of r.f. circuits has sufficient
attenuation to prevent serious trouble
when mistuned by over 900 ke,! How-
ever, as shown above, there is no possi-
bility of "double-spotting, on any station
in the broadcast band, no matter how

be. This feature, as anyone who lives
under a broadeast station will witness,
is in itself a great improvement,

It will be observed that the first
harmonic of the frequency difference is
on a frequency of 930 ke. (exactly on
3UZ). Thus it is essential to have “clean,”
sinusoidal oscillations. A 56 is used as
oscillator. The separate oscillator tube
is thus seen to be an advantage, as it
is difficult to get autodyne quite har-
monlic-less. With a 56, used in a circuit
of suitable constants, and with a suit
ably - designed coll, practically pure
sine-waveg are generated, thus eliminat-
ing possible trouble due to the inter-
ference of the harmonic with 3UZ, It
may be stated that 3UZ is not the only
station that would suffer, as a region
of instability would obtain for 30 kec. or
so ®ther side, with the set working at'
maximum sensitivity,

The circuit employed then is the
plain, straightforward six-tube and rec-
tifler, A 58 i3 used as r.f. amplifier
before the detector; high gain is ob-
tained in this stage, due to the full
amplification of the 58 being made use of,
This is possible, due to the high effici-
ency aerial and r.f, coupling units, These
are pure impedence capacity couplers.
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Syandard Power Choke may be
used w place of FC &a
7500 obhrn Shunt Field
substituted .

The aerial and r.f. coupling chokes are
s0 arranged that the electromagnetic
coupling between primary and second-
ary is a minimum. Thus the coupling
is practically=pure electrostatic, with a
minimum of damping on the tuned cir-
cuits.

It will be found that when recetving
locals, the output circuit overloads be-
fore the volume control is anywhere
near full on. To make possible smooth

control of local stations, a 1500 ohm °

“sensitivity attenuator” is embodied “in
the bias control of ‘the rf. and LL
amplifiers.

The intermediate frequency trans-
formers give a splendid band-pass eflect
on 465 ke Adequate ' selectivity

is given by -the four tuned eircuits,

while the gain of the stage brings the
overdll sensitivity to a remarkably. satis-

factory level.

A 57 occupies both first and
second detector sockets. A 58 may
be usew as frst detéctor, but - results
are not so good unless special arrange-
ments are made regarding the pick-up
from the oscillator,

The audio dircuit is simple resistance-
capacity coupling, the only features dif-
fering from mnormal being that the
sereen of the 57 is fed direct from its
anode, - instead of from B positive,
This makes for smoother amplification,
since any variation in anode current
and voltage is automatically recorded in
sereen constants also. The penthode grid-
Jeak is decoupled back to cathode, in-
creasing bass response considerably.
The third control may conveniently be
used for tone. The form of this may
be left to personal taste. The four-
point switch working in conjunction
with a tri-valued condenser, from pen-
tode grid to earth, is perhaps the sim-
plest. A conunuously varying tone
control is, of course, productive of better
results, but necessitates a 250,000 ohm
rheostat, in series with, say .05 mfd.
‘7The best position for this is to use the
quarter meg. variable as a potentio-
meter, feeding the plate of the 57
second delector, the moving arm goes

C Ot

to the .06 condenser, the other side of
which goes to earth.

A power transformer capable of de-
livering 70-80 ma. at 420-430 volts en-
ables the use of a 1200 ohm series

speaker field as power choke. Trans-
formers are avallable which will do
this, .and also furnish up to 120 ma.
at 250-260 volts, so that the usual filter
choke may be used, and a shunt speaker
field makeg up the total draw from the

- »
- -
s

THF ULTRA SUPERHET.

Parts List
1-Suttable base, 14 X 10 x 2%.
1="Ultra” inclined full vision dial(Radiokes

" 1—Kit of superhet. colls, &c. (Radiokes).

I—Power transformer (Radiokes (1-12), Krigs-
ler, Raycophone, Univox),

115,000 ohm voltage divider (Remrade, Radio-
kes, Raycophone, Kriesler, Univox).

110,000 ohm ditto (Rediokes, Remrade, Rayco-
Raycophone).

110,000 ditto (Rediokes, Renrade,

phone).

1—400 ohm ditto (Radiokes, Renrade,
phone),

1125 ohm ditto (Radiokes, Renrade, Rapco-

* one’ . .
(Radiokes, Renrade,

2 ohm c.t, resistors
Raycophone) .

12 meg. grid leaks (Renrade, Pilot, I.R.C.,
Alpha, International),

1Y meg grid leak (Renrade, Pilot, ILR.C.
Alpha, International).

I—% meg. ditto grid leak (I.R.C., Renrade, Pilot,
Alpha, International, Radiokes,)

110,000 ohtn potentiometer (Chancery, Rayco-
phone, Univer, Radiokes.)

6—.5 mfd. fixed condensers (2 blocks of 3)
(Wetiess, H

201 mid
Alpha),

2,001 ditto (Wetless, Renrade, T.C.C., Alpha),

200025 ditto (Wetlesy, Renrade, T.C.C, Al-

hah.
'.'—fgcmrcuolyuc (Sprague, Dulytic, Polymet,
.C.)

1100000 ohm -grid leak

1—2mid, flixed condenser

1—.1 mfd. flixed condenser. ¢

1—Radio frequency - choke (Radiokes,
phone,, Univox, Kriesler). \

Sockets-4 G-pin, 2 S-pin, 1 4-pin (Reénrade,
Raycophone),

Neccasary screws, wire, solder, &c.

156 L{Ken-Rad, Radiotron,

Rayco-

Rayco-

rg, Chanex, TLC.C..
Mo (Wetless, Renrade, T.CC.,

Rayco-

Philipk,

Valves—1--87 Naticnal Union, Cossor).
1—47 | -
358 (Mullard)
180 )/

Speaker—D.C. dynamie, with 1200 ol fleld cofl
a=d Inoul transformer, matched for pentode
iAniplion, Sqrom, Jersen, Bilee) .

X

o — = —

@®

1

W
1-12 Ti

pack to about 110-120 ma. Either of
these alternatives is quite satisfactory.

The construction of the recelver pre-
gents no trouble, The chassis in the
photograph is 14in. x 10in. x 2iin, and
all components fitted in quite easily.
The only point needing watching is to
be careful to mount the components in
such order that it will not be necessary
to remove one in order to mount an-
othér, For example, it is necessary o
mount u;e triple gang before the tuning
unit, which comprises the three tuning
colls (aerial, rf. and oscillator). The
tuning unit is mounted sub-panel,
under the triple gang. The whole lay-
out has been arranged with a view to
keeping the leads as short as possible.

The same layout may be preserved
with a larger chassis, which will make
the job ecasier to assemble and wire,
although no difficulty is presented with
the small chassis if due care is taken.

In adjusting the receiver, the follow-
ing method is recommended as wiving
peruf‘ect alignment as quickly as pos-
sible,

Turn the set into a three-valve, two-
tuned circuit job by placing the grid
clip of first detector on second detec-
tor, having first removed the lead from
the second 1f. assembly to second de-
tector., Now line up the r.f. circuits
exactly, making a note of the tuning
positions of the locals received.

Having set the dial on a high fre-
quency station, such as 28M or 2CH;
revert to the full superhet, circuit. The
station tuned to may or may not still
come in; without touching the triple-
gang’s tuning knob, adjust the capacity
in Jhe oscillator circuit to maximum
sensitivity, by means of the trimmer
on the gang member, and the padder,
Thestrimmer should on no account be
left nearly hard in.

Now proceed to a low frequency sta-
tion, such as 2FC or 3AR, or there-
abouts. Set the gang to the position
to which the station tuned with the
set as a three-valve. Then adjust to
maximum output by means of padder
alone, Unless things were perfectly
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balanced, this will have the effect of
throwing the alignment out at the high
frequency end of the spectrum. Hence,
to finish the job of lining up, return
to the high frequency station selected
in the first place and check the align-
ment by adjusting the trimmer on the
oscillator gang member, A slight ad- |
justment will in general be necessary.
It may be that a further trip to the |
low frequency end and back will result
in & finer adjustment, but, in general,
this should not be required.

Actual tests of the receiver show that
it is capable of very fine performance

The high sensitivity is accompanied
by a lower noise level, as explained
above. This means that the effective
sensitivity has been considerably In-
creased from the value possible with 35
tubes and 175 ke. 1f. channel.

When making these tests, for input
to the receiver, the signal generator
was coupled to the antenna circuit by
means of a standard dummy aerial,
constants 20 mh,, 200 mmfds, and 25
ohms. To match the single penthode
output tube, a resistance load of 7500
ohms was connected to the tube, In
order to prevent its loading effect, the
voice coil circuit was opened during
test.

Average sensitivity recorded during
tests was 2.5 microvolts absolute, equiva- |
lent to 0.6 microvolt per metre. Maxi- |
mum noise level occurred at 600 ko,
equivalent to 45 per cent., and mini-

!
|
mum was 35 per cent. at 1400 to 900 ke. ‘
Band width at 1400 kc. and ratio of 100 ’
times field strength 18, and at 1000 kec.
17, and at 550 ke. 18.5. |
It will be seen from the above fligures |
that the job is a definite advance on |
current practice, and this, coupled with |
the ease of construction and adjust- |
ment from the guaranteed parts avail- !
able, should commend itself to all those |
readers who demand and get the best i d
in radio :

At the top of the page is shown
the layout of the Ultra Super-
het. Immediately above is the
sub-panel wiring diagram. On
the left is a rear view of the

rl’l‘l‘il'l'r,



Page Seventy-Two

y o
CONDENSERS

MICA MOULDED

Made in Bakelite Cases in all
sizes, from 0061 (e 01 mid
Every Condenser is guaranteed
to be within 10 per cent. of ils
rated value, sud Is tested up
to 1000 volts, D.C Made in
Australia.

000t to 0000 mid
001 te 00 mifd.
ol mfd,

Ask fir the Condenser In the
Httle green case

THE SUPERHETERODYNE BOOK Issued by “Wireless Weekly"

Accuracy in Superheterodyne construction is ABSOLUTELY essen-
tial—that is why, almost without exception, manufacturers through-
out Australia use T.C.C. “padding” Condensers for their sets.

We have installed a highly specialised equipment fpr testing these
components with fractional accuracy. Details of this useful service
are available on application.

?50“! ,nu:l

X 3
.’a L\_\.ky

1 Watt Type, 10,000 ohms to 5 meg, ohms
2 Watt Type, 2,000 ohms to 2 meg. ohms,
3 Watt Type, 10000 to 50,000 ohms,
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IMPORTANT NOTICE

Durham LR.C. Resistors, made by the International
Resistor Company, should not be confused with Re-
sistors bearing a similar name

The Durham LR.C. Resistors are manufactured un-
der a patented process which cannot be duplicated.

Look for the Trade Mark on Every Resistor

FOX & MACGILLYCUDDY LTD.

Advt. of WM. J. McLELLAN, Bradbury House,

160
CONDENSERS

ELECTROLYTIC

Manufactured by the Telegraph
Condenser Co London, sup-

NOYES BROS. (Sydney) LTD. 95 e the larecut Catte

W holesale Distributors=—New South Wales:

Radie, and Breadeasting Com
panies throughoeut the world,
-
J > ) I There Is a T.OC,
ictorian Distributors: for every purpose
Australasian Engineering Equipment Co., Pty., Lid.,

Evans House, Bourke Street, Melbourne

Condenser

Manufacturers are invited to
call or write for information
voncerning any type of Con-
denser required

8 mfd. .. .. 9/6

55 York Street, Sydney 7mfd. .. .. 96
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SUPER-PHONIC
RADIOTRONS
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Radiotrons 46, 56, 57, 58 and 82,
featuring Dual Grid, Super Triode,
Triple Grid, and Super - Control
Triple Grid Amplification, with
Mercury Vapor Rectification —
create new and outstanding valve
performance.

The types 56, 57 and 58, in the
“radio frequency system," offer
the last word in selectivity, sensi-
tivity, volume control and quiet-
ness of operation.

Types 46 and 82 give unexcelled
audio - frequency performance,
resulting in outstanding tone qual-
ity and fidelity of reproduction.

These Radiotrons give greater out-
put per valve with same signal in-
put.-

Obtainable from Radio Dcalers
Everywhere

,. A
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