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THE P:H. 57 

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 superheteródyne 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 pin) .. .. 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 .. .. .. .. 14/. 
P.H. 224 R.F. Amplifier and Detector (S.G.) .. .. .. 16/- 
P.H. 235 Variable Mu R.F. Amplifier (S.G.) .. .. .. .. 16/. 
P.H. 245 Power Amplifier .. .. .. .. .. .. .. .. .. 14/6 
P.H. 247 . .. .. .. .. .. .. .. Power Penthode .. .. .. 16/- 16/- 

P.H. 280 Full Wave Rectifier :: :: 14/ - 

PRICES OF P.H. VALVES ARE NOW SUBSTANTIALLY REDUCED 

1 It 40 
VALVES 
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The 
CWPERHETERODYNE 

OOM 
III; manner in which the superhetero- 
dyne has jumped into polrularity dur- 
ing the last twelve months is little short 
of amazing. \ vrar ago there were 

probably not more than a Ilwtt:and of 

there re ccivers in Australia. To -day 

we estimate from correspondence receked and 

a careful survey of the market that there are 

no fesser than 50.($K) in operation. Furthermore, 
you could not bus a commercially -built super- 

heterodyne in 5vdnev a rear ago. whereas to- 

day all Sydney manufacturers, with the CXCe:t- 

tiort of Iwo. are making these sets. 

What is the rea -on for this sudden focns-- 

ing of attention upon c circuit not entirely new? 

The superheterodyne has been hi existence for 
eight or nine year basically the system is 

an old one; what then, has caused its sudden 

ri-e? 
We do not beliese that anyone in the radio 

trade or any listener -in will think '.e are over - 

matins the po?ition when we sa'. that it is due 

mainly to "Wireless Weekly... More than any 

other contributing factor we have been held 
responsible for the boots of the superhet. Its 

rise and progress have coincided in every way 
with the development of special design and 

their ptdliration in "Wireless. Weekly. - 
other periodical in u>;tralia, until the last 

month or two. has so much as described a 

superheterodyne. and the radio trade was from 
the beginning chary of following the bold 
eonr-e set by our technical policy. Not until 
it. was clear that the radio public was defin- 
itely following our lead did a few adventurous 

ntanufaetnrers enter the field. 

No amount of publicity in "Wireless 
Weekly," however, cowed possibly ha'e made 
the superhet. so popular had not a special set 

of circumstances combined with the sision and 

cnergv of our technical editor. \fr. A. G. Hull. 

When B stations began springing up on all 
side a year or so ago. it ~sass immediately e% 

dentfrom our corre,pondeuue that thousands 
of lit eners were experiencing interference. 
Familiarity with the T.R.F. circuits, then main- 
ly in vogue, made us doubt its capability to 
meet with glen situation. A brush with the 
authorities showed that no assistance could be 

expected from that quarter. \1r. Hull thus 
turned his attention to the superheterodyne 
which had a reputation for selecti% ity, and was 

lacing used to combat a similar problem in 
America. \t about the same time there be- 

gan to appear successive series of new valves, 

which made it pos.sib'le by the application of 
considerable ingenuity- and careful .turfy to 

rid the -uperhet. circuit of much of its 

frightening complexities. 

'Ir. Null has not let the matter rest since 
then. 'I he superheterodyne set: had been 

changed from a bulky complicated ten -sane 
circuit to a compact, simple and inexpensise 
set of front three to 6se valves with three tinges 

the range. sensitivity, and selecti%its of the old 
job, and ten time- its reproductive quality. 

The circuits described in this book are the 

product of this effort, to give Australian listeners 
receivers better than any preioutly available. 
and 'the success this effort has ntet with is 

testified by the huge ntunber now in use. Some 

of the:,e circuits have been described in "\\ ire- 

lcas Weekly," but they 'have all been revised 
in the light. of Etter experimental ion, and several 

entire') 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 ear: throughout 
Australia. 

TI(E 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 c Batteries are now being used wherever efficiency is 

Everywhere essential. 

The establishment of an additional -factory in Sydney ensures 

the excellent standard of Diamond Battery Service. 

A 

RAD:O & TORCH BATTERIES 
Faetory Representatives : 

REG. ROSE & COY. 
Kembla Building, Margaret St., SYDNEY 

'Phones: BW21 14.BW2115.BW2116 

Vicioian R.i,r .enrntit.s: 

The Hendon Electric Co., Melbourne. 
Agents in all States, Manufactured by Widdis 
Diamond Dry Cells Pty. Ltd., Sydney and, Mel 

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

THE term "Superheterodyne" simply 
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 chief advantage of the super - 
het. was its stability. Even without 
screen -grid valves or neutralising it was 
possible to use several stages of ampli- 
fication 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 2IIW from 2KY, but also 
place other stations between them, 
without a-11 y 
overlapping ,:,- 
whatever. Owing 
to the ever-in- 
creasing number 
of stations on 
the air this se- 
lectivity is of 
great value to 
t hose who wLsh 
to ensure con- 
sistent reception 
of interstate sta- 
tions. such as 
7110. 1UZ, 5DN, 
40R. 2CA. 7LA, 
and 4BC. which 
are normally 
overshadowed by 
the locals. The 
reason for the 
stability and se- 
lectivity of the 
superhet. is ex- 
plained later. In 
the old days on 
account of the - 

ttrA 
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comparatively low gain available from 
the valves then in use the usual 
superhet. was a very complicated 
and expensive Instrument, 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- 
swe. 

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 rl. amplifier 
ahead of the first detector. The r1 - 
amplifier also helps ,to further Improve 
the selectivity and range of the job. 
Apart from these minor considerations 

- } 
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A modern superheterodyne showing neat, efficient and simplified layout 

the superhet. remains fundamentally 
the die. Those enthusiasts who wish 
to keep up to the minute in design will 
do well to brush up their 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 prodúce 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 oscillation 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 stability will 
be clearly understood when we point out 

that a frequency 
of 175 ko, is 
equivalent to a 
wavelength of about 1700 
metres. M o s t 
readers a r e 
aware that their 
sets are more 
inclined to be 
unstable at the lower wave- 
lengths. So it is 
with the super - 
het., and we find 
that even three 
electrode valves 
can be used for 
Intermediate 
amplifiers with- 
out any oscilla- 
tion trouble. In 
the modern eh -- 
cults this feature 
is in Itself not so 
important as be- 
fore the advent 
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of screen -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. 

Why the .Celtici vile ? 

At first glance it may not be easy to 
understand why the superhet. gives such 
improved selectivity. It can be more 
clearly understood when we consider the 
requirements for tuning -in a desired sta- 
tion. If we heterodyne 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 

M/VVV\NWVV VVVIA 

TILE BCPEltUETE1tODt VE fItf.CIPLL 
In diagram A err have the frequency, of the 
current of tb carrier rain" of the Incoming 
signal. In tt we bow the frequency of the 
current of the ~Illation. whlrh are derived 
from lb. usclllat'.r calve. When the two 
current are combined am hare rnoltnt 
frequency u aho..o in diagram C. Din - 
Crumb I) and E. hán the same frequency allrr rectification. It ..III he seen Unit the 
new frequency formed he the beating of 
the too treuurnrin from the original signal 
and the ...dilator h., formed fregnenry f a much inneer ..aretenglh. 

4000 metres. Therefore without any 
ultra selectivity in the intermediate 
stages we find the set is in effect many 
times more selective then the ordinary 
set. 

I nalysing n Alodel n Srf perhet. 
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 detect. but is merely 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 can be handled corn 
tenably'. 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 similar arrangements to those usu- 
ally found in popular sets of the tuned 
radio frequency type. 

.What 7'lie Broadcast I. istener Should Know 
About The Operation of a Superheterodyne 

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

leading manufacturers recently re- 
ceited a complaint from one of their 
distributors to the effect that they had 
lost the sale of a set on account of the 
line tuning necessary. They were beaten 
to the sale by a rival, whose set was so 

al 
poor in selectivity that any station could 
ee b' -rd 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 station's 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 vas considered "noisy." mean 
nit; find ii was actually sensitive enough 

to pick up small electrical disturbances 
or trace of static. This noisiness is 
quite essential if long range reception 
la 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 -noise. 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 a 

small amount of static should be heard. 

SEf,SONAL EFFECTS 

In summer -time static is usually rife 
and reception o; far distant stations -is 
likely to be anything but entertaining. 
However. in (-inter-time the static 
usually clears away for months on end. 
when 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 ttming to require 
careful adjustment, but this is not a 

difficult matter; in 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, end distortion will also 
be introduced through other causes. Tile 
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 WiTll 
ADJUSTMENTS 

If a ready-made superhet is purchas- 
ed it will be properly aligned, and on no 
account should any of the adjusting 
screws be altered. The slightest mis - 
adjustment will throw 4.he 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 renders should take this 
warning seriously, as it may save a lot 
of worry and perplexity. 
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The selectivity 
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cure of.a Rood t.r.f. 
set. 

THE superheterodyne has gained an 
Immense following In the last 
twelve months. but there are still 

a few; engineers and enthusiasts 
who appear to regard the superhet with 
awe. It Ls 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 
readers 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 
o: coils 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 snatched up 
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The sensit vitl curve of a t r.f, set 

SUPERHET. 
Versus 

TUNED R.F. 

A Few 
Pointed 

Remarks 
For Those 
Who Doubt 

the Advantages 
of the 

Superhet. 
on an oscillator. However, after much 
trouble the set was O.K., or as near to it 
as possible, and 'se then tested it out up 

against a five -valve superhet (five valves 

in all as ag-ain$t the other's six). As re- 
gards selectivity the difference in the 
two sets was amazing, the t.r.f. job 
would just separate the locals with dif- 
ficulty, and the only Interstate stations 
which could be heard below 2BL 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 intersate 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. 

SENSIT)IVIT} 

At its best the t.r.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 fUY A SUPERHET, 
if you intend to buy a factory -built re- 
ceiver you should watch "Wireless 
Weekly" carefully. From time lo time 
sets are reviewed. and their performance 
curves are published. From these it is 
possible to determine the exact capºbili- 
Les of the set as recorded on an accu- 
rate signal generator equipment. The safe 
way to buy a :el is on performance 
curves, and these can only be seen in 

the columns of "Wireless Weekly.' 

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 immediately decided that 
it was not worth while wasting space on 
the t.r.f. 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 t.r.f. set Ls fast becoming 
obsolete, and within the space of a few 
years the Lr.f. set which lists at more 
than £30 will be a thing of the past. At 
present some factories think that super - 
bets are unsuitable for mass production, 
but surely the fact that the American 
factories produce five mllion superhets 
u year without difficulty is certain proof 
that they Can be turned out in large 
quttnt ties if handled properly 
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WHOLESALE HOUSE 

DEALERS PLEASE NOTE 
WHETHER IN CITY, SUBURBS OR COUNTRY O 

YOUR SUPPLIES FROM US 
TAIN 

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. 

We can supply full Kits of Parts and give you SAME DAY SERVICE FOR - 
THE BABY 
SUPERHET. 

THE 9-58 SERIES 
SUPERHET. 

1932 SERIES PUSH- 
PULL AUDIO END 

THE UNIVERSAL FOUR 
VALVE SUPERHET. 

THE SIX VALVE 
BATTERY SUPERHET. 

THE 1932 SERIES 
SUPERHET. 

THE ULTRA 
SUPERHET. 

THE 8 VALVE CLASS B 

SUPERHET. 

1932 SERIES SUPERHET. 
RESISTANCE -COUPLED 

AMPLIFIER 

FEATURED IN THIS MAGAZINE 

We can also supply Kits of Parts for all Wire less Weekly Circuits. 
For Smart Intelligent Service-'Phone M2675 -2676-2677-M4657-4658-4659. 

J 

BLOCH & GERBER LTD. 
With which is associated the 

WELDON ELECTRIC SUPPLY COMPANY LTD. 
'Phones: 

M2675-6-7 
M4657-8-9 

46.48 YORK STREET, SYDNEY. 
Tekegrame: 

LESAS 
SYDNEY 
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Siugle dial Superliets are 
critical receivers to put in- 
to operation. and require 

.pef_ial knowledge. 

The 
Trucking of 

S INGLE DIAL 
THE general theory of why and how 

a superhet. works Ls fairly easy to 
understand, 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 incomiiag signal is "mixed" 
with a signal from an oscillator to form 
a heterodyne signal of 175 Kc. for am- 
plification in the Intermediate stages, 

LI 

L2 

3 To Set. 

The circuit of an delitator for superhet. 
testing. 

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

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 tot 
a station tuned to 1500 Kc, then the os- 
cillator must be tuned to 1675 Kc. If 
we move the r1. up to 1000 Kc. then 
the oscillator must move to 1175 Kc. 
If the r.f. tunes to 600 Kc, 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 a circuit has 
a capacity of .0005 and a coil of 200 

7 

UPERS 
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 PAIDDER 

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, Le., from 675 
Kc. to, not three times that frequency, 
but to only 21 times as much, i.e., 1675 
Kc. So for the oscillator tuning con- 
denser the maximum capacity must be 
Only the square of 21 (61) times the 
minimum. So in order to arrive at such 

LI C I L2 

The resonant circuit The resonant circuit 
of the r.t. 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 
so we find that the maximum capacity is 
61 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 whlcri 
will fix up this difficulty. In actual 
practice it has been found advisable to 

t 
110 

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 is a 1 

mid. freed condenser, or something about 
that capacity. 

1108 TO USE TIIE OSCILLATOR - 

We take It for granted that the super 
has been built from a reliablecoil kit, 
and that the intermediates are aligned 
to 175 Kc. 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 out -side oscillator Ls 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. 
\t the same time rocking the normal 
dial to make sure that the station Is 
correctly tuned by the r.f. end of the 
set. Having the station tuned in to per- 
fection, then stop. the outside oscillator, 

rand taking great care not to disturb the 
dial setting, remove the outside oscil- 
lator and the wire which is shorting the 
set ocillator. Now, still paying 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 a turn either way. 
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After All -Service IS Important Even in Supersets. 
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 particularly important where Superhnts. are concerned-Meta which are beyond the capabilities of most service men. In the fopoo- Ins Kits of Parts every item la guaranteed le be In accordance with the specifications. In the "assembled seta faithful and high-cisW work - mamma is a condition of your purchase. Nor have prices been in fisted to reach Ibis ideal. In the light of our II fears of experience we state definitely that Is Is not possible to reduce the foilewin price* and still maintain the sae high quality and render the service which Is so eaenllal where the bigger outfits are concerned. On tsameis standard even whoieeate pried do not compete with those listed below. 

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

SMALL-BUT EFFICIENT 
9,s/3t.) 

THE BABY SUPERHET, 
Complete Kit of Parts. as specified, with 
Ken -Kid Valves and Jensen Speaker. 

813/17 6. 
Complete, Tailed, and Guaranteed. £14/11/6 

11ItE's A moors JOB. 
(This Issue.) 

EIGHT -VALVE "CLASS B" 
SUPERHET. \ Parts as sperl1k^d, ulth Ken-I:.rd Valves 

and Kola l'ermagnetle Speaker .. E17/IS/6 
Complete, Tested, and Guaranteed. £1% 19rrr 

NEW NINE VALVE "58" 
SERIES SUPERHET. 

(This Issue.) 
Parts as specified. with KenRad Valves 
and Jensen 101n. Speaker .. .r £Yo/tit/. 
Complete, Tested, and G teed, £21116/- 

FOR TIM COUNTRY,IAN- Tills IS OUR ItECOSIMF\D\TION. 
("N.W.." 69.11 

UNIVERSAL FOUR SUPERHET. 
For \.C.. Batteries, or Car. 

the Kit of Parta, as specified, with hen - 
Hatt Valves and ~Olen LI Speaker (or anv 
make chosen) .. .. .. .. .. .. £ lá. 
Complete, Tested, and Guaranteed, with 
\ alees sod Speaker (s. base) Lin 

With Ilota 1'ermagnetie- 
The Kit .. .. . . . .. £ lI 
Completed Y IS 

SIX VALVE BATTERY 
SUPERHET. 

(This Issue.) 
Parts as specified, with Coar~.or and :Bullard 
Salves and Rola I'ermagnetie Speaker. 

£ 13/S/-. 
Complete, Tested, and Guaranteed, £ 1e./S/-. 

NEW RADIOKES SUPERHET. 
(This Issue.) 

Part. at specified, with Ken -!tad Valves 
and Jensen Speaker £ 17/6/ - 
Complete. Tested. and Guaranteed. £16/S/- 

A QUALITY 3011. Mils Issue.) 
The Superhet, Tuning Unit, with. Restnt- 
ance-roupled Amplifier . £tara/. 
With Push -full Amplifier £19,17/6 
Ail rte. as *Prettied. with Jensen lies, 
Speaker, Philips or Ken-Rad Vain -s. Com- 
pleted. Tested, and Guaranteed 
Resistance .. .. .. E Ip'3I- 
Push-Pull , , .. £ JII/17/s 

THESE ARE Or D /RIr.VDS KECOMMEvOF.D 
H! Os:- 

("W. tit ." %/6e'1".) 
THE ECONOMI SUPF.It1IET., at £ Id/1nr-. 

COMPLETE KIT OF )'tRI'S. 
With Speaker (Amplton sr Jensen), Ken-Rad 
or Philips Valse-s. and all parts, as speci- 
fied. £141110/. (Ve'll Help You Build It. tumbled, Tested, and Guaranteed. 

£ 17.30/-. 

("W.W.." 1/7/'Sí.) 
TILE RADIOKES --VALVE SUI'EltII[T. KIT. 

With Ken -Had Valves and Jensen Speaker. 
and all parts exactly se gp`elfed. Simple to 
Build-Real Superhet. Tone and Selectivity. 
flame -d Chaásis and Blue Print seenli.d, 
The Kit , .. £ 16/S/ - 
The Set. ~tabled. Tested, and nns'-n. 

NOTE:-A8 Kit, of Parts ad- 
vertised on this page INCLUDE 
SI'EAKCIt, and should not be 
eompared with "complete" kits 
ubose advertised price does not 
Inelurte Speaker. 

771415 ísYll't!!au 

THE W iRELES 
-4r- RADIO SHOP IN TOWN' 

"Our Reputation is Your Pro- 
tection. Money hack guarantee." 

Some nay Service to Country 
Clients. Ertabi shed Eleven Years. 

IF YOU REQUIRE A SUPERHETERODYNE, BE SURE THAT 

IT IS MADE AS A SUPERHET. SHOULD BE MADE 

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 S*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 Outastpered 

Superhet. 8, and The 8 Valve "Clams 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 tsU DE EXCLUSIVELY FROM MATERI ALS WHICH WE SUPPLIED. 
OUR STAFF INCLUDES MEN \\HO HAVE HAD YEARS OF PRACTICAL EXPERIENCE WITH SUPERHETERO- 

DYNE SETS AND THEIR KNOWLEDGE AND ADVICE ARE AT YOUR SERVICE. 

'PHONE 

MA2775 
s s,, is ROYAL ARC ADE.sroNÉY. 

MAIL ORDER 

SPECIALISTS 
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One of the new 3 -valve Super - 
heterodynes using the latest 6= 

prong values-extremely selec- 

tive-simple and inexpensive 
to build - and ideal for diffi- 
cult locations. But read the 

article. 

The 

BABY 

.k 

,ro - 
_ q + \ 

., front view of the 
finished set, millet) 
occupies the. mini - 
sn um amount of 

space. 

UPERHETERODYNE 
SO much has already been written 

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- 
a baby superhet with some very inter- 
esting features. Only four valves are 
used in all, yet quite a number of islter- 
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. ThLs 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 Ls that 
there is rib hum trouble whatever, and 
if built 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- 
formers. or anything like that. The 
chief point is to obtain a decent match- 
ing of impedances with a special type 
of loud -speaker having an Input itsns- 
former with an impedance of 55.000 
ohms. But even with the ordinary type 
of speaker quite fine results can be ob- 
tained. 

alAXIMU111 UNDISTORTED OUTPUT 

The only feature which may not meet 
with the entire approval of all types of 
listeners is in the matter of maximum 
undistorted output. This is limited to 
about 11 watts 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 

usual type of circuit. If you want fine 
reproduction with excellent selectivity. 
then this is the set, but If you want an 
amplifier to supply music for dancing 
and so on, then this Ls 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. 

SELECTI -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 occupy 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. Hyde. Parra- 
matta, Coogee, Maroubra, and so on, to 
whom this job will have a particular 
appeal. 

THE P ARTS 

The aluminium base should be of 
fairly heavy gauge aluminium or steel. 
Any flexing of the base Ls going to make 
the alignment of the trimmers a very 
difficult matter. \Vith the gang in cor- 
rect alignment, jest 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 so. It is not large 
enough for the "Universal" power trans- 
former. So if a "Universal" power trans- 
former is to be used, then the base will 

need to be a couple of,inches wider and 
deeper. 

TIIE COIL KIT 
The coil kit used in the original set 

was a Lekmek kit, which 1s sold as a 
unit containing the three solenoid coils. 
their cans, the two intermediates (can- 
ned), a three -gang tuning condenser, 
padding condenser, and its shunt con- 
denser. 

TIIE POWER TR \NSFORMER 
The power transformer shown in the 

photographs is rated at 385 volts at 75 

m.a., with filament windings of 21 volts 
3 amps., 21 volta le 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. 

TIIE 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., 
.apart from the bleed current in the 
divider. On this account we suggest a 
15,000 ohm voltage divider, or one of 
even lu vcr resistance. A voltage 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 is car- 
ried, and on this account a rood quality 
grid -leak will serve. Similarly, the 45(10 
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C 

Circuit Shows How New Valves Are Used :: 
/57 

.1-127j) 

1 RE D_ .vital 

B 

CI 

V. D. 

List of Parts Required 
1-Aluminium base, site 12 x lo!y s 2!a. 
1-Lekmek special cod kit. 
1-Power transformer 1Radiokee, 1-12, Krtester, 

Dareire. Raycoph,te, Onitvot), 
t-V.rnlcr dial (Radlokes, Daretle, Ragcophone, 

(Intros. Effco)., 
t Voltage divider. 15.000 ohms (Radtokes, Rea - 

rode. Krissicr, Onlcos, Raycophona). 
t-3000 ohm reslsior to carry 10 ma. (Renvade. 

Radiokes, LR.C., Alpha, Krlesler. Rayeo- 
phoae). 

1-4500 ohm resistor to carry 10 m.a. (Renrade, 
Radlokes, ¡Jt.C., Alpha, grittier. Repro- 
phona). 

2-1 mid. fixed condensers (WeUess, Polymer, 
Hydra, Chane:, D.C.C.). 

2-.1 mid. axed condensers. (Wetless, Polymer. 
Hydra, Chanel. T.C.C.). 

1-I mid. electrolytic condenser (Dutytic, Poly - 
met. Sprague, T.C.C.). 

1-.02 mfd. fixed condenser (Renrade, Wetle_s, 
Pilo:. T.C.C.. Alpha). 

I-.002 fixed condenser (Renrade. Wettess, Pilot, 
T.C.C., Alpha). 

1-l0.000 ohm potentiometer (Radlokes, Unl- 
Pos. Pilot, Chancery, Raycophone). 

Valve socket. -2 6 -pin, 1 6 -pin. 2 4 -pin Ikea - 
rode. Kayeophone). 

Necessary screws, wire. solder, terminals, Sc. 
Vnlres-1-57 (Stvita rd. (lasso?. Radiotroa, 1-47 Kea-Rad, National (7nlo.. 

- Philips. Re.). 
1 

Speaker--8pec(al 56.000 ohm impedance, with 
2500 ohm field (Jensen., Amplioa, Sax* . 

JubSiee). 

ohm resistor carries only about 6 to 10 

ma., and so grid -leak will serve the pur- 
pose. However, grid -leaks of this par- 
ticular resistance are scarce. Fortu- 
nately, anything from 4500 to 6500 ohms 
will serve, and if the worst conies to the 
worst two 10.000 ohm grid -leaks can be 
fitted in parallel to give the desired re- 
sult. 

CONne,N SERS 

The two .1 condensers specified can 
be replac 1 with condensers of .5 or 1 

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

THE BY-PASS CONDENSER 

From the plate of the pentode to 
earth we have a by-pass condenser, and 
the choice of its capacity determines the 
final 'tone of the set. With a .002 as 

Padde r 
6,3 

58 
IntiN°1 sun Int n°z 

W11irE 

80 

2/i ; 385 385 

47 

oÍ 
Special ,Spicr 

5v 

specified the tone remains brilliant and 
contains plenty of high notes. Many 
listeners do not like crisp reproduction. 
preferring a deeper Or thicker tone. The 
impression of a better low note response 
is obtained 1f 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 voldme control can be replaced 
with a 5000 ohm one without in any way 
affecting results. 

r: 

2,500 
F. C. 

The circuit diagram 
using the new 

valves. 

THE VtL%Ea 
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 are recom- 
mended, but are not essential. Anyone 
desiring to 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. 

. t. . 

rear view of the set 
showing .position of the 
valves and special shields. 
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Exrerel'Siijle s 
THE SPEAKER 

As mentioned elsewhere, it Ls very un- 

portant to have the special high-impad- 
nnee 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 be Harsh, 

due to the presence of distortion caused 
by the fact :hat the impedance; are not 
matched 

L LOUT 
The layout shown in the original vet 

Ls strongly recommended, and It Is very 

nece sary 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 b.; modified a little. but the 
eon-ral sequence of the coils will be 

found fairly difficult to change without 
introducing 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 
tang Is carried out with twisted flex, 

and should prevent no difficulty. 

"JOEY'S" 

i peculiar form of "Joey" (whistle 

and squeak) can occur in a superhet if 

there is any exposed -wiring attached to 
the oscillator tuning circuit. This is 

due to various high frequency signals 

stetting into the oscillator circuit, beat- 

ing with it and being amplified in the 
usual way. To stop this trouble It may 
be necessary to fit copper braid as a 

..hielding over the leads to and from the 
padding condenser and from the grid 

(1 the combined detector and oscillator. 

SETTING TIlE VOLTAGE DIVIDER 
CLIPS 

In orderto 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 - 

ales roughly by setting the plate clip 

about one Inch from the high potential 
end of the average voltage dhider. The 
:.seen tapping will be about two-thirds 
cf the way down to the low potential 
end, with the volume control clip about 
an inch from this end. A fair ides of 
the settings necessary in the original 
receiver can be obtained from the photo- 
graphic view of the under -panel wieine, 

11. 

'1 he above tiew- of 
the base shows how 
simple the wtrine is. 
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UNIVERSAL KIT 53-11 (SUPERHET) SUPER -FOUR KIT 42-E (Superhet) 
Comprising: 2 Shielded Coils (Aerial and Oscilla- 
tor), 2 Inter. Freq. Transformers I Padder Con- 
denser and Trimmer. I 2 -Gang Condenser, 1 Coil 
of Hook-up Wire, Instructions and Diagrams. Util- 
ises 4 Valves, 2/236, 1/239, 1/238. For operation 
from 6 -Volt Accumulator, or froín 6 -Volt A.C. 
Transformer. Recommended for Motor Car Set or 
Home Battery use 
PRICE _._..._... £4141 - 

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 Broadcasting Stations owing to double spot 
tuning. 

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

Comprising: 3 Shielded Coils (R.F. Aerial and Os- 
cillator). 2 I.F. Transformers, I Padder Condenser 
and Trimmer, I 3 -gang Condenser, Coil of Hook- 
up Wire. Instructions and Diagram. Utilises 6 

Valves, 2/224 \, 2/235, 1/247. 1/280. Uses'R.F. 
Stage instead of Selector. Excellent for Country. 
Daylight reception certain. £5/5/ - PRICE .. - 

PRODUCT OF 

Lekmek Radio Laboratories 
(w. S. GILNtOCtt) 

75 WILLIAM ST., SYDNEY 

terstate. 
PRICE 

Comprising: I Aerial Coil in Shield, I Selector Coil 
in Shield, I Oscillator Coil in Shield, 2 Intermediate 
Frequency Transformers, I 3 -Gang Condenser, I 

Padder Condenser and Trimmer, I Coil of Hook-up 
Wire I Set of Instructions. Utilises Four Valves. 
I type 57, I type 58. I type 47 and 1 type 280, 
as used in the Baby Super Het £5/5/- PRICE 

SUPER -FIVE KIT 51 (SUPERHET) 

Comprising: 3 Shielded Coils (Aerial, Selector and 
Oscillator), 2 I.F. Transformers, I Padder Con- 
denser and Trimmer, I 3 -gang Condenser. In- 
structions and Diagrams. Utilises 5 Valves. 2/224A, 
I/235, 1/247. 1/280. Equipped with Selector Cir- 
cuit. Excellent for Met.opolitan work - good I..- 

Low Noise Level- £5/5/- 

POWER TRANSFORMER 5I -TS. PRICE £11101 - 

POWER FILTER CHOKES. PRICE 8/6 
INTERMEDIATE FREQUENCY TRANSFORMER 

PRICE 12/6 
.UDIO TRANSFORMER (B.C.I.). PRICE£2121- 

\UDIO Cl IOKE 53-B. PRICE 15/ - 
SI IIELDED TUNING .COILS. PRICE ,...., 4/6 

SALES AGENTS 

Speakers (A/sia) Limited 
70 CLARENCE ST., SYDNEY 
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Beginners Will Find This Diagram Useful 
I. T. Field 
A 

AA To Speaker 

Below is .t complete esplanation of the wiring drawn fur 
beginners. 

VOTr: The rapacity of the chant condenser should read .outrai. 
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R-EACTIOV CONTROL 
It should be noticed that. as described, 

the set is intended for operation by an 
intelligent person. The volume cotit of 

is so arranged that when fully advanced 
the set will burst into oscillation, Just 
before the point of oscillation the set is 
extremely sensitive, and, what ¡ mote. 
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 lot 
u.se by all members of the family, and 
so on. a limiting bias resistor will be 

needed for the intermediate valve. A 

400 ohm resistor. by-passed with a .5 or 

7 

ZOO volts 

To 
Selector 

Coil C 

100 volts 

To 

Aerial 
Coil 

.1 mid. fixed condenser, will be neces- 
sary between the cathode of the 58 and 
the moving arm of the potentiomet- r 

INTI?RSTTE 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 buildings, 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 sonic cases it will 'be found 
that the set will operate better without 
an aerial. but with the earth wire on 
the aerial terminal. 

CONCLUSION 
In finishing ofT this article on the sub- 

ject of a four -valve superhet we 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 
superlft.. 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 t.r.f. type, and we do know that it 
cheap to build and cosy to get into 
operation, but we leave it at that. 
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New 9 Valve 58 Series 
Kriesler Superhet Kit, Com- 
plete Coils, 1.F. Transformers, 
Padders, Gang Condenser, 

Knobs, and Boxed. 

Retail Price 
All Dealers 

EVERY KIT PERFECT IN EVERY RESPECT. ,GUARANTEED. 
'Phone or write for our Representative to call on you. 

KRIESLER RADIO Co. Ltd. 
LEVEY & BUCKLAND STREETS, CHIPPENDALE, SYDNEY.'PHONE, MA4413, MA4430 
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The 9-58 SUPER. 
A 9 Valve Superheterodyne for 58 Type Valves 

1 front view of the fin- 
ished set. 
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out with a pair of the new 46 type 
valves as Class A amplifiers in push- 

The Component. THE performance of a well con- 
structed and adjusted superhet.of 
the normal seven -valve type can pull. Glancing through the parts list there 
hardly be improved upon. It 

is usually quite impossible to use greater 
sensitivity than about 5 m v. Even if 

The Circuit 
The r f, and intermediate Circuits are 

are a few items which may be more 
fully detailed. The ase is large, but 

:here Ls no particular static or thunder- arranged after the style of about 90 per even so, considerable juggling may be 
storm about, there is enough noise in cent. of the popular commercial receiv- necessary to get all the parts stowed 
the atmosphere to make It impossible 
to use a greater sensitivity than 4 or a 
microvolts except for perhaps two or 

ers, but when we come to the second 
detector we start the differences. First 

' of all a 56 type triode is used Instead 
away without crowding. The depth of 
the base must be at least 3ín. 

three nights In the year. Similarly in of the more popular screen grid. The 
the matter of selectivity, it is not de- 
sirable nor reasonable to have a greater 

detector is then resistance coupled Into 
another 56 used as an audio amplifier. The Pother Transformer 

selectivity than that readily obtainable 
with u more or less ordinary superhet. 

This in turn feeds the primaiy of a 
high grade Input push-pull transformer The Universal power transformer is 

Therefore why should ae describe a driving the pair of 46 valves, The 46 ideal for this set, and the full 400 tolls 
nine valve superhen? The answer is is used with the screen tied to the plate can be used for the high tension. There 
quite an easy one-"Simply to get 
greater volume and better fidelity when 
receiving both interstate and local sta- 

at the socket, and in this condition 
works after the style of the usual 45 
type valve except that less plate cur- 

is no objection to loading up the push- 
pull valves with about 400 volts, An- 

tions." The single pentode Ls O.K. in rent is drawn, yet the undistorted out- other transformer entirely suitable is a 
its way, but there comes a time In the put is maintained. type readily available with a high ten- 
life of nearly every radio enthusiast The advantages of cutting down the sion rating of 350/350 volts at 110 when he longs for greater volume, bet- 
ter bass note response, and a general 

total current drain are considerable, as 
unless we are careful we will find that milliamps. At the slightly lower drain 

improvement In fidelity. One of the the total wattage of the power trans- taken by this set the actually d.c. volt- 
most reliable methods for attaining former will get up to about 100 watt. age after rectification, and filtration 
these improvements Ls to use a push- making it an. expensive and cumber- will be somewhere between 300 and 400 pull audio syseem. Well, here Ls a 
superhet with all the charms of the 

some job. However, as described the 
total drain is not excessive, and the or- 

volts and O.K. for the purpose. The 
ordinary superhets, bu;, with the addt- dinary power transformer or the "Uni- choke, of course, has merely to handle 
tton of a powerful push -pu.: stage. The versal" will suit the purpose down to the total high tension current, and so 
new typos or valves are used through- the ground. a 100 ma, rating is O.K. 
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The Circuit Diagram. The tapping for the volume con- 
trol potential Is taken at 1200 ohms front the earthed 
end of the special voltage divider. The screen tapping 
is taken at 21400 ohms, leaving the top cod of the vol- 

tage divider a section of 3250 ohms. 

The Coil Kit 

The Coil kit used in the original re- 
ceiver shown in the photographs was 
one of the standard Kricsler superhe4. 
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 
sell us the coils, and the padding con- 
denser and its shunt capacity. 

Condenser:. 

All the fixed condensers are readily 
available, and there is nothing par- 
ticularly critical about their capacities, 
although it is always safer to follow 
out, our recommendations in this mat- 
ter if It causes no inconvenience. Those 
who prefer deep reproduction (mellow) 
may prefer to replace the .0003 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 
Job. 

Ilre Resistors 

The wire -wound resistors all need to 
be capable of carrying the current that 
will pass through them. The special 
resistor Ls one having tappings at 600. 
600, 1200, and 3250 ohms. These were 
turned out for the "1930 Four" 111 the 
good old days, and are 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 7a0 ohm resistor has to carry the 
plate currents of both of the output 
salveR, 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 
best that can be purchased, there is 
little else to be said about them. 

2 
New Nine -Valve 58 Series 

Superhet. 
1-Aluminium bac, size 18 x 12 z 3. 
1-Power transformer (Radlokes (1-12), Cai- 

ror, Raycophone, Krlakr). 
1-Filter choke. 30 henry, 100 m.a. (Rodlokes, 

Usieoe. Raycophou, Kreuter), 
1-Krieeter superhet, coil kit. 
3-8 mid. flee trolytic condensers (Sprague. 

T.C.C., Polymet. Dulytkl 
1-2 mid. fixed condenser (t4ctlerc T.C.C., 

Chaser, hydra). 
11-.3 Fixed condenser (Wettest, T.C.C., Chases, 

Hpdral. 
4-.1 Fixed condensers (Wettest, T.C.C., Chanel, 

Hydra l . 

3-.01 Fired condensers (Remade, Wettcu. 
F.C.C. Polyaeet, Pilot, Atphal. 

1-.001 Fixed condeneer (Renrade, Wetleu, 
T.C.C,. Potymet, Pilo', Alpha), 

$--.0005 Piked condensers (Renrade, Wetlesy, 
T.C.C., Potyrnet, Pilo', Alpha). 

1-"1030 Four" special tapped resistor (Radtokea. 
Renrade), 

1-250 ohm wire -wound resistor (Renrade, Radi- 
okes, Rayeophone, Alpha. Krkslerl. 

1 750 ohm wire -wound re-istor 175mu) (Ren- 
rade, Radtokes, Rayeophone, Alpha). 

1-30u0 ohm wire -wound reslstor (Resnik. 
Radlotes, Rayeophone, Alpha, £Nester). 

1-10.000 ohm Potentiometer (Chancery, Jtayeo- 
phose, Unlooz, Krierler, Radiokes.) 

1-10,000 ohm grid leak (Renrade I.R.C., Alpha, 
Pilot, Radioh , international), 

1-30,000 ohm grid leak (Renrade, J.R.C., Alpha, 
Pilot, lsttrsattonal, Radlorr1p). 

1-50.020 ohm grid leak (Renrade, I.R.C.. Alpha, 
Pilot, Radioh-n. Jnter'atlonal). 

1-250,000 ohm grid leak (Renrade, t.R.0.. 
Alpha, Pilot, international). 

1 -1 -me grid leak (Rtarade, J.R.C., Alpha, 
Pilot, international). 

1-Radio iregucocy choke (Rayeophone, Sad) - 
n _es, Krinule, Alpha,, 

1r-Pu_h-pall Input tranzformcr tASSC) (rer- 
ranti, Pilot. ¡deal, Radtolcesl. 

Socket!. -3 5 -pin; 5 5 -pin, 2 4 -pin (Rayeophone, 
Renradei. 

Valle -3-58 
3 -SG (1P/itttvs, Radiot row, Ken-Rad, 
2--46 jl t:alkmal Union, Bullard, Cos - 
1 --80 ar c e.). 

Speaker --DC dynamic, with 2500 ohm Reid and 
push-pull input tran'tormer (Jensen, Amplion. 

Sa.n... Jabber' 

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 01 

reach, and we want to make it quite 
clear that the job can and will operate 
In a fine manner, even a Ith a 7'6 
transformer. 

The Loud Speaker 

The loud -speaker needs to be of the 
d.c. dynamic type with a field coil hav- 
ing a resistance of 2500 ohms. Ilowever, 
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 
voiles will serie the purpose nicely. 

layout 
The coils are mounted on a bracket 

under the base, directly under the gang. 
In this position we get nice short leads 
for the grids of the valves, and also 
neat and compact layout. The leads to 
the,1plates are also short, giving' us 
many advantages for this system of 
layout,. 

The Wiring 

The wiring will be carried out m 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 occur, 
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Ad justrnent 

The adjustment of the coils is car- 
ried out in exactly the same way as 
for any other superhet. First of all, 
the trimmers arc 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 2tJW the aerial and r.f. trimmers 
are adjusted whilst the dial Is kept 
rocking. When best results arc obtain- 
ed the dial is s.vung over to a station 
above 2FC and the process repeated. 
However, this time it is the oscillator 
and padder that arc adjusted, the 
aerial and r f. 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 IV'orries 

Troubles with the job should be very 
few and far between. The Kriesler kit 
is exactly the same as used in the 
Kriesler production jobs, and so It 
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 easily. 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 M1A3377, 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 loot 
over the sets after completion and carry i 

out any final adjustment or alignments 
necessary. Doubtless this remarkable 
manner in which the coils arc guaran- s 
teed and ,serviced Is responsible for the 
popularity they enjoy. 

THE SUPERHETERODYNE BOOK 
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THE ALPHA SUPERHE7' KIT. 
SINCE the sets described ín this book 

were designed the Eclipse Radio Co.. 
of Clarence Street, !mac introduced a new 
coil kit, under the name of "Alpha." 
This coil kit is designed for use in super- 
hel circuits haying o pre -selector stage 
about of the first r.f. uoh'c. With slight 
modifications to the circuit it con be used 
in the following supen: "The 9-58.- 

. -1932 Seri<s;" "Outspering." and the 
"Battery 8." The coil kit is supplied 03 

a un,!, and contains' the four solenoid 
coils (aerial, selector, r., and oscillator), 
two intermediate trawl omens, a four- 
ganº condenser, all the necessary cans, 
Ow padding unit, shunt capacity, and so 

on. The "Alpha" coil kit is mailable 
from .ill radio dealer.. at £4/17/6. 
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What about a let for your ear? Mere 

are a few points to watch in the in 
stal]ation of radio receivers in auto- 
mobiles. Special vahes which do not 

pass interfering noises from the 
ignition system- and other devices for 

successful operation. 

THE 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 the propcsal. The idea is not 
new by any means-as a matter of fact, 
it is about three years since "Wireless 
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 acquainted 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 P %ST 

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 weep- 
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 must of the 

4," 
Fr' 

i 

noise was being t -, 
carried into the 
radio set via the 
car battery and 
the filaments of ,/ 
the valves. A 
ready cure for t 
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 available in Aus- 
tralia, and. of course they help very 
considerably in the suppression of inter- 
ference noises, but also have other 
special advantages. 

FLUCTUATING 1O1.TAGES 
For a 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 

't 

r411 

' 'USING TIIE NEW \ ALVES 
I, practical/v all of the circuits shownn in this book the nett sit 
prong valves can be used to replace the screen -grids specified. Tu 
fit the 58 instead of a 235 it is only necessary to alter the valve 

socket and connect the eara terminal to the cathode at the socket. 
The new 57 will replace the 221 type valve similarly, but in the case 
of the 56 a slight alteration may be required. In oscillator circuit< 
the 56 is likels to cause a continuous howl unless the value of the 
grid -leak is reduced to 50.00D ohms. Tire new 46 will replace the 
245 type t nlve as a Class 4 amplifier if tlw sockets are changed in 
a push-pull circuit, but the total high tension current drain, drops 
a little. Fortunately, this usually ruearn.% merely a slight rise in 
voltage. and the circuit balances up satisfactorily, 

! 

J 

applied voltage varies, and the filament 
does not withstand such treatment 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. 
The fine, in fact hairlike, filament 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 1s not de- 

sirable to have an unsightly aerial erect- 
ed on the car, the set needs to have 
plenty 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 eat 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 consideraucns 
into account., it appears that the Uni- 
versal superheterodyne represents tito 
ideal set for the car. 
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Reducing, the size of the Suln'rhet-a 
circuit designed for a.c., batteries, or 

motor car. 

Introducing the 

4 VALVE 

rs 

Showing the comparative size of the set. 

UPERHE TER ODYNE 
THE next article deals with the con- 

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 its features and the circuit 
upon which its performance depends. 

INTERCIIANGEABLE 
The first interesting feature is the 

u ay in which the set is interchangeable 
for operation from either batteries, a car, 
or the electric power supply. This has 
been 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 a moment's notice. 

TILE CIRCUIT 
The circuit provides for the very 

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 pentode operating s.s 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 
t which is also rather unconventional in 
battery sets). The screen -grid detector 
is fed through a high -impedance choke. 
and drives an indirectly -heated pentode 
output, valve. 

SIMPLIFIED COIL KIT 
The coil kit used is not the same as 

has been specified by us previously, but 
is a special job, having only two sole- 
noid coils 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. er 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 any way affect the general perform- 
ance of Lie Job. 

THE OLD BATTERY SUPER -HET. 
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 second was the need for two -dial 
control. After considerable negotiations 
to stronger weed might express the idea 
better) with the various coil manufac- 
turers we managed to .'et 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. 

TILE 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 coil kit, there 
is little else except a few resisters and 
condensers. These are fitted to make 
the job entirely automatic as regards 
bias, so that no "C" battery is required, 
no matter from a hat source of power 
the set Ls operated. By saving the cost 
of the bias battery, and also making 
it possible to run the batteries to a very 
low figure ulthout affecting results (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 a few months. 

SINGLE DI L 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 it Ls a very easy 
mutter 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 U.S. 

PERroltM.\NCK 
But after all, It is 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 
2K0 from 3AW, and 3BA from 5AD, 
and other stations 10 kc. apart were 
readily separated. Of course, the very 
powerful locals spread over the dial a 
bit, but even so, 3B0 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 hypes of valves, particularly 
the r.f. pentode, which strikes us as be- 
ing a remarkably fine valve. 

TONAL QUALITY \ ITH SUPERHETS. 
CERi' 1 radio entlutsinsts /rove an idea that the superhetero- 
dyne cannot have the same tonal quality as an ordinary t.r.f. 
set. This is quite wrong. A superheterodyne with properly 

adjusted intermediate coils has a decidM band-pass effect, meaning 
that a 10 k.c. band width is obtained with steep sides. In practice, 
this means extreme selectivity without cutting the side bands. With 
a t.r.f. set extreme selectivity is almost certain to mean that the 
high notes will be attenuated, but in a good superhet. high notes up 
ter 8000 cycles frequently reill come through without discrimination. 
Actually, fete of the Australian stations attempt to transmit an) 
musical frequencies above about 5000 cycles, so this response is 
ample. 
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We give a name to mu -t of our 
-Wireless Weekly" circuits, not to 
disguise revamped circuits familiar 
by outer Hanes, as is frequently the 
practice with some technical maga- 
zines, but for our readers' couvéni 
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 
-1," we do not think we have over- 
stepped the bounds of this policy. 
Not only is its range universal, but 
it is al -o univer-al in its applica 
tion, being suited for use with bat 
terics, a.c. maim or in a motor car. 

THE tremendous strides marking 
the development of radio design 
during the past three or four 
years have previously been 

mainly evident in the improved 
results obtainable with all -electric 
receivers. The battery operated re- 
ceivers 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 resulta to 
,iny great extent. It is fairly safe to 
say that as regards ability to log sta- 
tions the battery set of to -day Ls very 
little better than Its forerunner of four 
or five years ago. Things In the 'di- 
electric line are entirely different, how- 
ever, and the all -electric jeb 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 cf the number of valves em- 
ployed, can hope to Compare with this 
new job. The "snag" is the filament 
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 
"13" batteries should last well. 01 
course, the difficulty is not serious when 
the set is used as u automobile radio 
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set, as an ampere or so is comparatively 
nothing to a car buttery accustomed to 
a charging at 12 amperes and a similar 
drain. 

1'E'1tFORJI tNCE 
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 received cleanly and 
clearly, but in an 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 
the strength of the signal from the 
nearby station which is likely to cause 

r ii 
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A tier of the finish- 
ed set-the b a » e 
measures only 10 a 11. 

interference. For example, at North- 
bridge there was no difficulty about 
separating 2K0 from 3AW, although 
only 10 K.c, separates these stations. On 
the other hand, 20B spread over a fair 
width on the band, and very nearly 
crept into 3UZ and 3E10, although these 
stations are a lot more than 10 K.c. 
away. However, there Ls this much that 
can be said-we've never seen or handled 
any Ir.". set which had anything like 
the *electivity. Tonal quality and 
volume are also quite up to the stun 
dard of the best battery sets, although 
possibly not quite up to the "Class B" 
standard. 

TBE t'%RTS REQUIRED 
For the set as a plain battery job 

there aro not many parts needed, and 
quite a few of those specified arc really 
extras. hued in order to eliminate the 
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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 applleá voltage drops, the 
bias becomes proportionately reduced, 
so that the set will give good tonal 
quality and general performance down 
to the last dreg of current from the bat- 
tery. 

THE BtSE 
The base specified is of rather small 

dimensions, but the components flt 
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. 

TITE COIL K11 
It is quite beyond the scope of the 

average home builder. or even the moss, 
advanced home builder, to attempt to 
construct the cell 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- 

LIST OF PARTS REQUIRED 
1-Aluminium has, size 10 x 8 x 2. 
1-lakmrk Spt.cial Kit. 
1-Dial to sutt t6(Ieo, Radiates, Rincuphone). 
1-8peclal Hltih-impedance choke ILekmeh. 

Redlokes). 
1-.01 mid. fixed condenser (Wetter*. Polgwet, 

T.C.C., Reared*, Chants, Alpha). 
1-.02 mid. fixed condenser (Well.)!. Polymer, 

T.C.C., Renradf, Chancy, Atphin. 
1-3000 ohm re3tator (10 ma) tRenrada, Radl- 

ekea, Roycophaas). 
1-1200 ohm rotator (20ma) (Rented., Radiates. 

Rayeophonfl. 
1 1 megohm grid leak (1JI.C., Renradc, Pilor, 

Jntrrr.attonal, Alpha). 
1-50.000 ohm grid leak (I.R.C., Remade, 

ltadlohn, Pilot, International. Alpha). 
1-15.000 ohm grid leak U.S.C.. Renrada. 

Radlohm. Pilot. International. Alpha . 
3-.6 mid. fixed condensers (Weiess. T.C.C., 

Hydra. Chanezl. 
I-1 mid. fixed condenser (Wftleu, T.C.C., 

Hydra. Chasaxi. 
1-.00025 fixed condensAr (Pilot. T.C.C., Renradc. 

Krfeele. Alpha). 
1-Radio frequency choke (Raycophonc, driea- 

ler, Radlokea, Alpha). 
1-10,000 ohm Potentiometer (Raycophone, Chan- 

cery, Radlokea). 
3-Vale, cans. 
2.-UY type sactsts (Renradc. Raycophonc). 
Necessary wire. solder, cap clips, eta. 
Valves-American types. 2-236. 1-238. 1-331 

I.alloaal Union, Kfn-Rad, Philips, ,Mallard, 
Cam', Radio! ronl, 

Speaker --Suitable Jensen, Am plion (Type Ll), 
Jubilee, Saxon. 

Batteries -05M0 volts "13" supply (Rapti, We - 
woad, ).Der -Ready, Volta). 6 Volt, "A" sup- 

ply (Lridel. 

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

THE IUGII IMPEDANCE CHOKE. 
A special choke having u very high 

impedance is necessary to feed the 
screen grid detector. If this is not 
readily available it may be substituted 
by a secondary of an audio transformer 
of high quality. such as a Philips, Fer- 
ranti, or similar brand, If an audio 
transformer is used it can be connected 
with the primary and secondary in 
series 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 components if It i5 to 
give best results. The condenser and 
resistor values should be adhered to 
strictly, as a few microfarads or a few 
thousand ohms variation may make a 
lot of difference. 

5 

SpeaKer. 

I 

BtMAX 

WIRE -WOUND ItESISTOIIS 
The wire -wound resistors should be 

fairly accurate, particularly the 3000 
ohm bias resistor for the combined de- 
tector 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 bias 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- 
abla.current fs the 50,000 ohm job, but 
even so a one -watt 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 r.f. chokes, 
which can be obtained quite cheaply. 
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41PLIO 
MAKES AVAILABLE DYNA MIC SPEAKERS FOR 

BATTERY OPERATED RECEIVERS 

A 

LI 

At Long Last the owner of a Battery -operated Receiver can 
now enjoy dynamic reception through the release of the 
Amplion" Permanent hlagnci (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 -your 
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. 

PRICES: 
LI, as illustrated .. . . .. £6/17,6 
L2. in Cabinet .. .. .. .. .. .. .. .. .. . .. £8/17/6 

SPEAKERS (A'sia) Ltd., 70 C LARENCE ST., SYDNEY 
P11ONE. 1tSVllt1. fl LI\E41 

JP - 
w 

The remarkable BELF-11EALLYty properties a DÜLYTICS-thrlr invulnerability I. 
breakdown, together nllh other superior 
features of manuf*elute. make them the 
{deal Condensers fir us, wherever 1:leclro- 
lyties are required. 

D 
at01rtar0 

. LECTROIYTIC CONDENSERS 

rs.01 ..saw 

nt all radio dealers 

Factory Representative -,:- 
H. HECHT & CO., 
Sydney and Melbourne. 

:...... 

, In the manufacture of modern Elec- 
tric Sets where absolute dependability 
is necessary, leading Radio Engineers 
and Technicians invariably specify 

DULYTICS. 

In lao ITpn:- 
,rml-Dr,, positive healing. 
$ mf, eapacltf, g3tn, work- 
ing roltace, (Peak V. Suur.) 
Oulylle Plgtalls. 10e. 
capacity. l.Sr. work- 
ing voltage (3.Se. 
rea1. 
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THE Vt tLt ES 
It is very necessary that the valves 

tilted 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 i8 
useless writing in for informa- 
tion on how to build the set and 
vet use the A415 type valves they 
have on hand, or some. 
thing like that.. 

* 

5 

LAYOUT 
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 

..... ,. -,,._......._.... 

>I^1......1,...1, 
......,, s..., 

1.1 
11.10~1 

-"v] 

a 

Showing layout 

To B- 

the other components stowed away un- 
derneath in the neatest pcssible way and 
without using any longer leads than 
necessary. 

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 Rex, so that hum trouble will 
not be experienced if the filaments are 
operated by alternating current from a 
power transformer. 

ABOVE PANEL WIRING 
On top of the base there is a little 

wiring which is not covered by the pic- 
ture diagram, which shows only the 
underside of the base. There are the 
leans to the caps (grids) of the valves, 
of course, and also the leads from the 
coils 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 cir- 
cuit. and may cut out some slight dif- 
ference In r.f. potentials, due to using 
the .4ase as the return. However, the 
point is not at all impgrtant. 

B 'ITTE:RY 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 original the filaments were used for 
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SÍX'_FIJLL-TÚÑDCI rfºiJITS ° 

_NÉW-.SÍX :PRÓÑG VALVES 
P fjC I S I O NU: S É L É CnvlT1^ 

'..si.,NGL1±-..SFPoT .TU ING 
REÁL-YCOPIIONE. 

. ---- 

; N IGfirj1 M El',P U; i i,"D 
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. 
Raycophone superiority ir, easily demonstrated --quickly recogni.ed 
and appreciated. Hear it i Compare it! Let us arrange a borne 
demonstration or post printed matter. 

Price £42/10/-. Easy Terms 
ALL RADIO DEALERS AND HARRINGTONS, LTD., 

"ed"hIJ ., 2 
- t 

Other Features:- 
Beale Piano-Ftnlsh Cabinet, 

Rnpcophpne Preclslon Chassis 
Fsetxstve Superhet. Tuning Condensers. 

Sealed Inter. Frequency Transformer. 
A Product 0/ the Famoss Raycophonc 
Talkie Company, which has installed over 
140 equipments In our leading theatres. 

BRANCHES ALL STATES 

BATTERY 4 

SUPERHETERODYNE K I T 
The Kit of . the Year ! 

This Superhet. Kit combines 
IIIGII EFFICIENCY* 
SIMPLICITY OF CONSTRUCTION 
EASt OF OPI R %TION 

%li Intermediate Frequency Transformer» are balanced on a signal generator and tested on the air in a standard act. The LEK-MEK Universal Kit .. .. .. .. .. .. .. .. T4/4/- 

OTHER PARTS REQUIRED 
Aluminlune Chassis-Iota. a sin. x 21n, 6 6 Raycophone F.V. Dial 13/6 111gó Impedance Choke 15/ - MI Flare (ondene..,, T.C.C. . S/6 .O Fined Condenser. T.C.C. .. S/0 3500 ohm W.W. Resister lit 4000 ohm W.W.' Resistor (ltaycophonr) l/6 Grid Leak. .1 Meg. .. .... 2/6 Grid Leah. to 1104 .. S/_ Grid leak. IG.1aM St- ! Fixed Condensers. .OG, al per condenser 1/5 
1 Flied ('ondenser, I mid, dí - Cited Condenser. .000.4 1/6 
I Rayeophone II F. Choke 2/6 Potentiometer. Chancery II/0 S Rayeophone Vale* Can* al s.,. 1/ti 6 Raveaphone UT Suck.fts at 1/- 
4 itayeophone Valve Clips at ad 
%Sire, Bordnere, Screws. lit. 1I - 

VIA LS: r x 11,Ye_s.: 
1 x UT 
t s 1T37ó 

Batlrries. Loud Speaker, at pries,, current. 
Send for illustrated pamphlet describing the Universal superhet. 

2S/ each 
116/ each 
! / each 

c,:., -k, 

r 

NOTE: 
Apply to Harlington. for 
handsome photograph of the 
completed chests. 

r 

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

/OF All RADIO DfAIIRS 
AND 

LIZ 
pHOTORADIO.ON(MERCI.ANTS 

386 George Street, Sydney 

%lelhoarne Brisbane. Adelaide, Hobart. Frills. 
and Katoomba. 

Vessesw t 1e. 
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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 terminal. A pair of separ- 
ate flex leads are taken out through a 
hole In the back of the base for the 
speaker. 

THE 'E(OND DETECTOR BIAS 
Bias for the second detector is ob- 

tained by a 15.000 ohm bias resistor 
fitted between the cathode terminal of 

the valve socket and earth with a half- 
mfd by-pass condenser. It may seem 
strange, but this value can be varied to 
:suit individual tastes. According to the 
engineer in charge at the Lekmek 
laboratories, the chassis they built up 
worked best with a 50,000 -ohm resistor, 
but in our case 15,000 appeared better 
in every respect. Values of from 10,000 

to 100,000 ohms can be used without 
greatly affecting results. 

IMPROVING THE TONE 

To get the very finest tonal quality 
it, Ls desirable to place a quarter-me- 
gohm grid leak across the high im- 
pedance 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 dawn the gain a trifle. How- 
ever. the average person accustomed to 
hearing the average battery set will he 

more than pleased with the reproduc- 
tion from the set as It stands. 

TILE 1ERIAL 
For use in the city areas or In any 

location 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. 

1DJUSTING TIIE 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 
2S111, 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 sonic 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 tins until the station 
comes in best. The set should then be 
correctly aligned, but an eighth of a 
turn one way or another may be neces- 
sary to get best results from the very 
tar -distant stations. The idea to keep in 
mind is to adjust only the aerial trim- 
mer on the gang condenser when deal - 
lug with stations of low wave -length 
thigh 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 city 

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 
Kc. away would be expected. This is 
due to the fact that an Intermediate 
frequency of 175 Kc. can be obtained by 
beating the incoming signal with an 
oscillator frequency either above or be- 
low it. 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 resonance, 
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 tar, 
with a very small aerial, or else as a 
battery set' in a location far remote 
from powerful transmitters. However, 
readers 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 7ZL (Hobart) will not be re- 
ceived 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 resulta. Need- 
le -,o to add, the set should be just on 

r 

3 

w 

Sub -panel view -compare 
with wiring diagram ou 

previous page. 

the verge of oscillation to give the very 
best range. 

18 1 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 Ls to arrange a plug 
on the filament wires which can be 
plugged into the dash light adaptor. For 
an aerial 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. 
1n.some cases, considerable experiment- 
ing can be done, such as trying the 
framework of the car as an aerials 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 10,000 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 
eitlej a magneto or a distributor, 
HIND 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 -volt accumu- 
lators. Needless to add, if the 6 -volt 
valves are fitted to a 12 -volt accumula- 
tor, they will not give satisfactory ser 
vice; in fact, they wili probably expire 
in a few moments. 
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ALL -ELECTRIC OPER,ITION 
The sot is also ideal for all -electric 

operation, and in the article below 
we detail the construction of a 
power unit to which the set can 
be plugeed to make it all -electric. 
It Ls elk very suitable for operation 
from an eliminator, as the current drain 
Is very low. In this case, a filament 
transformer can be supplied by all deal- 
ers to supply the necessary 6 volts for 
the filaments, so that, with the aid of 
the eliminator and a transformer, cost- 
ing a few shillings, it is possible to have 
an all -electric version of the Job. Those 
who intend to u.se the set as an all -elec- 
tric can follow out this article exactly, 
and then build the power unit as an en- 
tirely separate unit. 

for the Universal 
AS 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 details 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 and 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, 4he plug for the leads and other 
minor odds and ends, will also be need- 
ed. 

THE. POWER TR INSrORMER 
The power transformer for the Job 

can be a special one, having a secondary 
winding of 150 150 volts at 30 m.a., with 
a 5 volt 2 ampere filament winding. and 
another winding of 6 volts 2 amps. But 
what we particularly recommend for the 
Job is the Universal power transformer, 
of the type fully detailed on another 
page. This can be made up by an en- 
thusiastic home -builder, or can be 
bought ready made in a variety of 
brand e. If a "Universal" transformer is 
built or procured it should be suitable 
for this set, and, also for nearly every 
set to be described for a couple of years 
to come. 

THE FILTER CHOKE 
Similarly in the matter of the filter 

choke, a 30 henry 50 milllamp choke 
will serve, but we recommend the builder 
to use a 30 henry 100 m.a, choke, so that 
it will be more efficient for this Job, and 
also likely to be suitable for all types of 
sets to come for quite a time. 

240A C 

4 Valve Superhet. 

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

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 mid. paper 
condensers. Needless to add, they must 
be capable of withstanding the voltage 
applied, which will be only 160 volts 
a.c. Practically any paper condensers 
should stand that voltage. 

THE N OLTAGE DIVIDER 
The voltage divider can 'be either a 

15.000 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. Alter 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. 

LYOUT 
Individual ideas can be exercised 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 tee- 
minal bosrd showing underneath the 
base, and the electrolytics will mount 
so 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 
Job. 

CON\ECTfONS TO 171E 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 oldvalve rf the Jr: 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 Ls kept hot by the 
application of a soldering iron. 

OLTi6ES FIIOMI THE "UNIVERSAL" 
At first sight it may appear difficult 

to get the desired voltages from the 
"Universal" power transformer. This is 
the solution-for the secondary use that 
portion of the original secondary 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 volts a.e., by taking one lead 
from the 2.5 tap of the 3 amp. wind- 
ing. and the other from the 7.5 tap. 
The valves are rated 6.3 volts for the 
filaments, but are specially designed ,for 
automotive use where fluctuating volt- 
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. 

TIKE el ECIUTIONs 
?e) one should attempt the construc- 

tion 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 anyone 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 lead from the power plug. 
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INDEPENDENT 

REPOIZT On The 

Universal 4 Valve 
Battery Superhet. 

Br 1he lies. H. It. DRANSFIi'.LD, 
Adaminabt. 
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LOCATIOII.-Adaniln,lbl N.B.W., 32e miles 
from Sydney. 

QUALITY OP LOCATION. -Poor for reeep- 
''ou. but improves about 10 mile' out of town. 
bets giving fair reeulta here Ore exe-!lent re- 
ulte when taken out a few mile!. 

AERIAL. -e0 feet loner. 35 feet nigh at one 
end. 12 feet above Let at low end. 

CART -IL -Three feet of rusty water pipe 
driven into moist ground Loud lust wound 

uround pipe. 
RECTPTTON.-The CnIt1v.!y of the vet was 

abnormal. 51 stations were logged follow 
et night. between 7 o'clock and 11.90 
o'clock:-2CO. 7ZG 3AR, SCK, 270. 6WF. 
.CL 4Q0. 31.0. 2BL, -HO. 4RK. 30Z, 201$. 
.UN, 3140. 40R. 3/111. 2011. 2KY. 3876. 7LA, 

20D. 2UW. SRC. 3YB ff), 2VWO. 3DB. SKA. 
2CH. 250. 3WR. 28:1. 411K. 30K. 38A. SAD, 
_,tO. /110. 2XN, 3KZ. 4BH, 3GL. 2KO. SAW. 
2WL, 2AY, KZRSt Manila. 2YA IN. Zealand,. 
1 French station, 2 Jape. 

DAYLIOHT RECEPTION. -The daylight re 
c.ptlºn ahnuld make this se a wond'rful god. 

nd for the man on the land. Here are the 
t- ult :-Sforning reception between 7 a.m. and 
1 p.m.: - 

3C0. 7ZL Ifahntivl, 3AR, Wit 2F0. 31.0. 
.BL. 20B. 311Z. 20 W , 2 NC. 28M 

,111 the A elan stations provide quite good 
entertainment but the B elms ate quite audible 
all over the room. except for 200 and 30Z: 
*a. quality le below normal from there latter 

Ion.. 
SENSITIVITY. Thu little t contains alt 

the punch for night reception that anycere 
could require while on several of the A sta- 
llu the volume control ha, to be operated 
in the daytime. At night time. except for 
very long distances. a abort serial of 12 feet 
aerate the room was' found sufficient. and the 
,lecavtty wan Improved at nIth' POT com- 

far'.ebl erep'lon of all the Sauern A sta. 
)dlJ a t.lrc mattre_z, made an exceli_nt sansei. 
Both A a'ations in both N,B.11. and Victor,.. 

IL a ca.. -,qua a wua.ttL-rnt.uttartL.I a.xt.t.. 
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.ere quite audible on the <s peaker 
wine length of hook-up wire 
about 1 foot long as an aerial 
ºnridertng the dtatancs. this la 
wonderful. 

SELECTIVITY. -With ion; 
aerial good selectivity Is obtained. 
but too much volume for com- 
fort. 

The reception from one or two 
small stations was spoilt by second 
spot tuning. This was overcome 
In the present location by using 

an Indoor aerial Some trouble was experl- 
enCd here with USA. stations working o0 
the same. or almost tho earns, wavelengths. 
These were too weak to work the detector, but 
were strong enough to form a third frequency 
beat which made Itself apparent In slight 
whLt1e or distortion. This happens only In 
three place, On the dial and only With 
long outdoor aerial. Por country location. 
using an average aerial, say. I)0 feet by 30 

feet. the ,electivity la all that can be desired. 

A FAITHFUL AND ACCURATE 
REPORT. 

I. REGINALD DRANSFIELD. of 

Adaminaby, do declare that the . 
foregoing report is a true. faithful, and 
accurate one of less carried out with 
the nett, battery superheterodyne. wing 
onlg four ',aka. Given under my hand 
this 16th day h lulu. 1932. 

61 GNI+L, 

lY1TNESS .... y 

and situated tar away longer aerial can be 
used. 

VOLUME -As already stated, there le more 
volume than la required. In Adaminoby. 326 
tulles by rail from Sydney. with an Outdoor 
aerial, the daylight reception from 2P0 te Sitf- 
ilcient to overload the speakers 

TONE. -The tone leaves nothing to be de- 
sired, and working Into a good permaggnnetic 
speaker. la not tar off the tone of direct - 
couple' set. The tone much resembles that 
of the High -Power Two, with a very good 
transformer. 

GENERAL REMARKS. -Op to this point no- 
thing but genuine !seta have been given for 
the benefit of the readers of 'W.W.' but a 
few remark/ in general review would be use- 
ful, 

The beauty of the set 11e7 in the fact that 
it can be used for D.C.. A.C., or battery ope- 
ration. In towns like Conms with only 
D.O. supply, It could be conrertrd to an all. 
elec:rlo /et, es many reader, of "W W." are 
now doing; but the Technical Editor had bet- 
ter advise In this direction. as It la no Job 
for novices. 

Ti.T101 second greet advantage of the set le 
that it can be used with an indoor aerial. In 
country centres, where the static is eomcttmei 
very bad, thia la godsend. ea the not , 
level falls 50 per cent. with an indoor aerial. 

As the set hest been sent to me to report 
on, 1 feel that a word of erltietsm le tent. - 
eery. It concerns the volume control When 
used with a normal aerial here the volume 
control falls to cut the volume enough for 
comfort even when right in. and I was forced 
to nee an indoor aerial to get anyhting Ilk. 
res.pnabk action out cf It. The Editor may 
be able to Lupeet "ray out of It for us. 

1 would gonolude this report with a augg ;- 
lion I do not think that the selectivity 
would be sufficient for country towns like 
Camden. which are about 50 to 60 miles from 
the city. It might be an advantage to acid 
a band pep filter in front of the drat valve 
for the use of clove country listeners, way 
within 80 miles of Sydney. It would al o 
prevent any chance of double spot tuning 

At the conclusion of the teat, for a joke. 1 

hooked the set on to an ordinary wire firr 
screen in front of the fire and continued to 
receive all the tartern A chase station and 
about eta of the Bt I reward thee al the um 
o,1t tending achievement in the h!'.'ory 01 
N;trelecn Weekly. it put. every ''her 
including the Infinite 81x into the backoround. 
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SELECT 
your valves From 

the mosE comprehensive 
¢e in the world .. . 
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7/Ie New - Mullard 
ENGLISH 

4 VOLT 
AC VALVE 

SERIES 

1 

E F NQLANO' 
Ask your dealer for New 

Characforistit Shoo' and Price 

List, 

u T` 
lT 

dief ; 7{reNew f bhaNiard 
ll _c4Nc J/ 

M 11/!lSS) nL 
AC VALVE 
'SERIES 

ldcert/lc.;«.et el the .¡¡al/ard Radfo Company Winded. /Jeas Ofree: J!-Ctdreaes Street, Sydaei. 
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The 
6 Valve 

A 7,7'LR Y 

SUPER - 

HE7: 
IN order to put the country cousin 

Cn the same footing as the more for- 
tunate (?) city dweller, the Radtokt. 

factory has turned out a special 
superheterodyne coil kit for battery sets. 
This job is somewhat similar to the new 

types of superhet kit, as used in the 
"U;tra" a -c. receiver, but has an Inter- 
mediate frequency Cf 175 KC. Using this 
kit it has been passible for us to design 
a battery set with many attractive fea- 
tures. By using the double -grad special 
combined first detector and oscillator 
we manage to keep the total number of 
valves down to six, yet have the practi- 
cal limit of gain In eeery part of the 
set. There is an r f. stage ahead of, the 
first detector. which entirely eliminates 
second spot tuning, an intermediate am- 
plifier using a screen grid valve with 
very high gain. The second detector is a 
very sensitive valve, and then follow 
two stages of audio, using resistance 

ay 

a 
014 

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

I'ilE CIRCUIT DETAILS. 

We trust that the matter of the com- 

bined detector and oscillator does not 
call for any great explanation. The 
same system was used in the battery 
superhet described in "Wireless Weekly" 

.w...+ :...:....--Awns=e ..... 

er. 

t flan slew of the set, iho.inn lay14,1 f 'ruts. 

t 
1, 

L 

A 

rtew uf the com- 
pleted receiver. 

last May, and proved itself very effec- 
tively. The valve works as both a sensi- 
tive detector and reliable oscillator, and 
of course. saves quite a considerable 
amount of both A and B current. When 
taking into consideration the amount or 
current taken by a separate oscillator, it 
seems only logical to use this system for 
battery sets. The combination oscine - 
ter and detector also has a further ad- 
vantage in that background noise la a 
Lot lower when the separate oscillator is 

dispensed with. 

PERFORMANCE 

If this job Ls 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 acts 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 builder. 
In other words, we do not recommend 
this set for the "greenest" novice, but 
more to those who will be in a position 
to get the maximum performance frn7 
the job, and then appreciate the per- 
formance. 

TIlE 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 In our photographs 

THE COIL KIT, 
The coil kit Is a special job, made for 

the purpose by the Radiokes people, and 
on no account must the old types of coil 
kit be used. in the first place, the old 
kit will not fit under the base; and. 
secondly, the a hole affair is of entirely 
different design. 

Fll i; ittislsi'01ts. 
The h0 -ohm wire -wound resistor is 

necessary to drop the filament voltage 
for the double -grid valve. This valve 
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-- 
These are the valves specified d 

for the B rySuper- et t_ S1 
- 
X 

This diagram shows the inrier construction of 
the Cossor 410 L.F: Note how the filament is 
held - not only at top and bottom -but also 
by four extra insulated hooks in the middle. 

Point 
Suspension 

...._eliminates 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 

2-410 S.G 24/- 
2-410 H.F.' 15/- 
1-415 P.T. 24/ - 

Distributors for Australia: 

W. O. WATSON & CO., LIMITED 
279 CLARENCE ST., SYDNEY. 

BRANCHES Al.!. STATES 

+: 
100 PER CENT BRITISH 

VALVES 
Australi.I,I Representative for A. C. Cossor Ltd., London: 

C. D. Maclurcan, 26 lunieson St., Sydney. 
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SG410 PMIOC 

A. 8671 v 

Parts Required for 
6 VALVE BATTERY SUPER. 

1-Aluminium bate, 12 X 12 a 3. 
1 Vernier dint. 
t -Radlokee euperhet. kit. Type S.S. 

1 -20 ohm ware -around rericter -Ikadtokes. Rapco- 
phone. Krtesie.t. 

t-200.000 ohm Potentiometer (Chancery, Pilot,. 
^ 100.000 ohm Grid leaks (Rtnrade. 1.R.C., 

Pilot, Alpha, international,. 
3 : mew. Grid leaks (Renrade. I.R.C.. Pilot. 

Alpha, International. 
3 .00035 Fixed condensers tRen-adc, T.C.C.. 

Pilot, Alpha. Wetly .1. 
1 .1 mid. Fixed condenser* (Iretne's. Polyatt. 

Chase:, T.C.C., Hideo) 
.01 mid. Fixed condem.ere (treeless. Polpmet, 
Chang:, T.C.C., H}tla.1 

1-1 mid. I'ixrd condenser (ili;dra. T.C.C.. Wet- 
less. Chanss). 

1- Radio frequency choke (Radlokes, Rapco- 
ahhne. Alpha. Xriel1eri. 

4- UX cockele. 3 UY IRakeopiionc. Rsnrade). 
t'alre&- r-Corior 41080. 2-Coswr 4LOHP. 

1--Corsor 41SPT. 
1-SIullard PMIDG. 

ripliker-(Amptton. Jensen. Saxon, Jubtlse. etc., 

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 resistance is 20 oluns. The most 

comenlent 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 POTENTIO.IIETER. 

the potentiometer which is used for 
the volume control is wired as a rheo 
scat, one of the outside terminals being 
left unattached. The potentiometer 1s 

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 potentiometer avail- 
able, to make sure that it does not burn 
out in service. 

(iltl D -í.11A K.. 
the grid -leaks are small but. important 

tcatures, and again we strongly reconl. 
mead the use of the very best obtain - 

SG410' 410wr 

0002s 

Swrtca 

A - 

able. The actual values are not parti- 
cularly criticaL 

CONDENSERS. 
Since the voltages available 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 coils 
are mounted beneath the base. For 
convenience sake a UY socket Is mount- 
ed on the top of the base to take the 
battery leads. 

é 

-43 ? 
N 

. 

ti 

4t0l+r prtt5 

(37-C C- 8t11.5,! 

OPERATION. 
The alignment and operation pf 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 Radfokes products are covered by 

a comprehensive guarantee, and of 
course the coil kit specified for this re- 
oelver comes under this guarantee. Any- 
one requiring further information about 
it would be well advised to write direct 
to the Radiokes people-The Metropoli- 
tan Electric Co., Cleveland Street. Red- 
fern. 

...._- ,d. -- r ' n 

A sub -panel r1els et 
Ibe set. 
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A New Addition 
to the Famous 
CHANEX 'aye 

Factory Representatives: 

H. HECHT & CO., 
Sydney and Melbourne 

Chaise': Pigiail Condensers are 
now available in fhe following 

capacities: 
.3mf., .2mf. .1 mf., .05mf. .01 mf. 

(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. 

A GOOD RECEIVER 
DESERVES THE 

o BEST OF BAT- 
TERIES - SO 

"A" ` DEMAND 
uB» º_ u 

C 7C 
J. 

BATTERIES 
FOR POWER 

PERSISTENCE 
AND PURITY . 

Factory Representatives for N.S.W.: 

SPEAKERS (A sia) LIMITED, 70 CLARENCE ST., SYDNEY 
SEND FOR PUBLICATION No. VI. 
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'Denotes power in (lie aerlal 

AUSTRALIAN BROADCASTERS 
A complete official list of the 4 and B class broadcasiir g 

Dtatiuns in Xustralia. 
Stations 2MMV and 2XL. preciously in this list, are now oil the air. 

I t 1. Oise. w t.E:\G'rIs N %MIE AND CtTL - DIAT. \Iü:N.G'111 5 %5i1. ¿%. 

51CN , So, 1 rOwcu, iac. 1 t41CArION 1 SIGN 'Co, I EOM*, kite. 1 
LOCATION 

2¡1¡ V V 
t..: meters i NstiMal Broadcasting Station. ¡ j ¡ w(1 metres. Mustrorr5. l.ld., 
300 'netts. Rota lag 31.0 and SAR, 01111L 1113$ '(Setts Studio: LYrle Uouse, Murray 54, 

:$1IÚ .ails CURUtt 1. 1 V` L 300 ..tts. PERTH. 

L 
3t; melrea, ! National Broade..+tine Station, I 

I I .A k'ry,ira I Studio: 1.Ilrabelh strtet. I 

t 13a "a la. 1196\1íT, 

)¡ K I 
/IBC 

JIJ .111 { 

9C metre,. 
1115 'cities I 
(loft watts. 

J. B. Chamber and Co.. 
Studio: 1s Adelaide :Street. 

11111511\NI.. 

3AR 
192 melees. National Broadcasting station, rat) `fc: met rr. Mobile Broadcasting Sert ke, 
G16 k'cycica. Studio: 19" Russet! Strew, l V{ I 1115 k'eyele.. I 4.10 Little Co16toi Street, 

7,0Mí ratio. SilLi1OLRSL. 1 95 "a b. HCWIOURNL. 

' 

5(,K 
1 2 Incites. National Itrordtssllnc. Station. 

=. k'r vies. (telavinR SCI_ 
;..uU salts. CItt ST\L It l[OOK. S.A. 

1 
,'c.0 n.rtres, Rirerina Itre.fdeastinc Co.. 
Ill\ t'eyrles. i 16 Fitannurice Street. 

tel watts.* 1V %G/.1 A. 

LN"t 
`I 

l" V 
l L I metre ' National Broadcasting Station, 

.1:: k'eyclea. I Studio: P$."$ Market street, 
5000 waits. I SfD5EY. 

!, 1 R I 
A./ 

1 

LI$.4 metres. 
1110 kbyeles. i 
Iaf watts. 11 

Amalgamated Wireless. 
(%'sia). Ltd.. 

TOWNSVILLE. 

/s, 'IT I IS% metres. National Broadcasting Station, 
W N m.. k'eerles. Studio: bay Street, 

V `, till , SfalY wait J.l II, I1. 

l; 

_-Sll K I V Jll i 
2t{ melrea. SUB Itrnsdcaat Llg tile. Pty., Ltd., 

11Nft k'cycles. I Studio: 3d Flinders Street. 
SOO ratt.. MELBGUR,.S. 

2YA 
718.1 .l Y.Z, Broadcasting Board, 
1;u k'eyelr,, Wellington. 

311(11) Nola, Nk:13. ZEALAND. 
I :2 metres. I N'flüarns' Agencies. Lid.. 

I I1W 'cycles, Address P.O. Boa 11 

Jle watts. MACK.tE. 
I 411 mrtrrs. National Rntades.ting !:tattoo, 

5CL 30 k'eyelea. I St udia: Ilindhmar.h SgOrrc, 

3.íí1r1 .alts. ADCi.,\ID1'_. 

t1 

F, KA 
:.Wt metres. 1 Sport Radio B'easting Co., Ltd., 

122.10 k'r,tles, 1 Studio: Al Flinders Street. 
:+111 "atta. ADELAIDE. 

4QGI 3!e: metres. 1 National Broadeaetlne Stollen. 
:WIk'c eles. I Studio: rfu state Innur. Midis., 

(1'4Yí "all RKis1t$NE. 

A¡¡ 2 a -f í'lí n( Churches, 2111 metre... 
1210 ItIO k'ryelrs.M 17 fork Street, 
Ut "alt.. SYDNEY. 

zz 
I/ \, VIV 

metrrs. National ttrosdra.tln Mallon 
K1111 k'e3eIea.l Studki 1';n\ 110+.AÍ Street, 

í11p "alt., I SIF,I.Itf.(rRNr.. 

s 

6KG 
metres. 

1S 11 k'eycle.. 
!oí1 watts.* 

Goldfields Broadcasters, Lid., 
Bourke Street. 
KtLGOORI.IE. 

lt. metres. National Broadcasting Station, 
x i.', k'evel,.. i{ Studio: 9(í-0Úl Market Street, 2BL 5Wq "alts. I NEWS -El. LN 111111 

211 metres. 
1215 k.eretes. 
9(100 waits.* 

National Brcadeasilne Station. 
Relaying 2FC and tBL, 

NEWCASTLE. 

M Y K fiP 
lli Jl a. 

8ti metre ¡ studio: %Irhni.ons. Ltd- 
antic k'cyrk+.I Barrack Street. Barrack 
Ywt cast U. Pia[T11, 

S W K 
VVV t F it 23$ metre. 

lí00 ,,oases. two 
3n . a !r, 

\Pans., ratio B'taatlnt rty., Ltd - 
Studio: 'Reid street, 

W .'. GAR.ITT L 

J1H1V 7H0 El metre+. Commerrlal Broadra.lera Ltd., 
>tw k'ry'eles. Studio: A2 Elirabcld Street, 

3n watts. MOM \RT. 

Cl[ 
G1`J 

^,i i.l metre,. 
1270 'carlea. 
1000 watt... 

Catholic Broadcasting Co., 
Australia House. Carrington St.. 

s%UNEY. 

iK,. 4RK 
$ 830 mr National Itroadra.tine station, 

Oid k'YeIe.. Relaying 1(,G, 

l 20111 walls. ROl'KIIAt11'tON, 3TR 
l 334 metres. 

1.xe ktyeles. 
51f walla. 

Giptlsland B'ea.ting Service, 
lddreaa: Raymond Street, 

SALE. 

¡ 
3 U G 

4'11 metres. ¡ Oliver J. Nilsen and Co., j 
u.IN k eyeJrs. I Studro: l$ Rourke Street, 4B lR 
34)0 watts. l 111 WtO1 $SR. i '93 metre.. 

1: e t k'eyeles. 
200 to Alta.* 

Brisbane Brwdcasting Co., 
Media: King (louse. Queen St.. 

BitlSit,\KE, 

lA_ 

( ::10 melt, Thee.ophical Broadcasting St.. 
p5í1 k'cleies. Studiot 29 1111(11 Street 

$1_Mw' wane. SEISM t. A _ 

2241.11 metres. 
1300 Mercies.C'wealth 

50 watts. 
Ballarat Breadealen Pty Ltd.. 

Bank rildca. S(uri Bt.. 
R,\LL\lla[T. 

5llN - 

312 metres. Hume Broadcasters Ltd., 
10 'cycles. Studio: 't Rundle Scree(, 

IIr111 "alt., ADELAIDE. 
A 

a1 5AD 
229 melrea, 

1 310 k'eyclea. 
3110 waits.* 

A l rertl.er sets .pa pen 1.1.1.. 
Studio: Neameuth Street, 

ADLL%IIIE. 

VVV lli 
U, 

319 metre Amalgamated Wireless f1sla, :n kgyrlt,. Ltd. Studio: hangaroa Flat 
wt waU I BF\DIGO. 

/110 22: metres. 
220 k?Tele, . 

in walla. 
NI. J. Oliver, 

Address: P.. Ito5 ix, 
GUNNED Ill. 

a 't 1 300 metres. Gold Radio Serelee. 

`/SIIIAAA_ 
I krwn krye1M. Studio: Rutl, en Street, 

3.I) walU. TOOWOOSIIIA. 

T (KO i 1 "93.34 melts. 
13:0 'evelrs. 

'::.11 carita. 

Rockhampton BroadeaatLrg Co.. 
Studios in 

ROCKUAMI'rON. 

3HA 
Í11 .9: mrtrrs. Western rrovinee Radio Cu., 

Iit10 k'e.111,..I 3; Gray Street, 
cart "ally. ltAS,ILTfr.V, 2XN 

.:1 metre.. 
13.10 k'eyele,. 

;.n watts:* 

Cr, W. Eaton, 
lddreaa: I.G. Itu71 13118. 

1JsSIORE. 

4/ U E 
,'!13 metres. Radio House, 

1n k'eyelea. Studio: n[: George Street.,3KZ 
law( "at SYDNEY. 

22 metres, 
13.10 kcycles. 

9110 watts. 

SRZ Broadcasting Station. 
'Studio: 10 victoria Slrett. 

ttitLItOUKNE. 

5PI 
9.BA metres. f1 Midlands broadcasting services. 

1011 k'tyelea I studio: Ellen Street. 
311 watts PORT LittlE. 

1T 
LE Z+iiJJl 

217.3 metres. 
1310 k'cycles. 
Met watts.* 

Broadcasters (Ault.), Ltd., 
9t odic: 9.s 99 Queen Street. 

111113B LYE. 

2C A 1./ 
metrrs. A J. Ryan. 

1 

píí7 
050 Meech-,/Uneaten,gatnn, 
:.0 ",eta. CANBERRAI 

1 /'Y -N V 
2111 metre.. 

18!111 k'eycln 
50 waU.. 

Goulburn broadcasting Co.. 
Studio: Auburn street, 

GOtLBDItN, 

4MB 
f 2143 metres. 1 Nlaryberoneh Broadcasting Co., 

1 

lion k'eyeln.. Wynne's Station. 
watts.- Jl[ARY'BOI[Ot'Git. Q. 3GL 

211 metres. 
Intl k'eytlrs. 

00 watts. 

Geelong Broadcasting Pty., Ltd.. 
Studio: National Mutual Dings., 

GEELONG. 

(t 

bk.metres. 1 Trades and Labour Council, 
1010 kejtles. Studio[ Goulburn Street, 
13101 calla. $ DNEY. 12K0 

919 melees. 
11 k' 111eyeies. 

!40 watls. 

Ne"topic ItroadeaIing Co., 
Hunter Studio: $7 unter Street. 

NEWCASTLE. 

[`s( ::.5 met yea, Swan 11111 Broadcastingr 
3JH Jtnw r,rlea. l C.. 

M1 wart f SWAN met. SAW 
"10,b nr'rr., Vogue Broadcasting Cu.. Lid.. 

1123 k'a clew. IIU slaJesty's Theatre. 
Mot waits MELBOUILNF, 

I 7LA 1 213 metre.. Findlay and Wilt, Broadcasters, 
11100 k'eyeies. e7 Brisbane `Street, 

pa) watt LAtNCESTON, 
2VSL ^200.14 metres.; 'N oU.ut;mrg Broadcasting Cu., 

745: k'e>oles. Address: If9 rrro"n Street, 
50 Dales. Wo1.1,C,.COONG. 

2HD 
2:0 metres. 1 'Ovules Broadcasting Co.,íúaleca 
íl10 we'd.... l studio: Cicle Centre. 
stn "oiL,. NEWCASTLE. 2AY 

20$ metres. 1 Rice, 
1(íu1 k'eyeies. Studio; tin Dean Street. 

Sí1 'atis. .1í('R1'. \. 

I :1: metre.. 1 Radio Broadcasting 145., 

2t1V 113: k'ryclro Studio: Ealing's Redo.. WI St., 
131)0 u.tts. 11 ONLY. 11 3AK 

3Mí metre; 
l 

lkron RrwJrasting ertler, fAd, 
3300 k'eenle.. 19.1 Elizabeth Street, 

5n "acs. 6lLi.B(17IINE. 
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The Ultra A.C. Superhet Chassis 

L \eai ran rnlrlrnl ratio rith ra11 dlalnrler. 
Y. COI 'Merrill with can. 

thus rompletelr prntrrleA. 
3. Itakellard cloth tnw.IMs 

former. 
It. Simple and effective old mounllnr device. 
6. Contact loco protrude Ihrourb bottom of can I 1 ' 

and rha..ls. f/ 
43. Rrsylanee prJmary rind 

Ingo. 
I 

9I 

, 

I 
. 

I 11 

S 

Superhets.-two of them, each perfect for 
a 7 valve A.C. operated sat. The Battet 
designed for the country listener. 

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

Build one of these superhets. Start to - 
ducts from your Radio Dealer. 

Parts for Ultra A.C. Superhet. 
1 Suitable Item., U a IS a . 

! Itadiokee Vernier Dial. 
1 Kit of Radlokm. superhet. Coils. etc. 

I Radlokes Power Transformer, 
1 I3.me1 ohm Itadietea 1 olt.ar Divider. 
I Somme nhan itarllokrs Wire -Mound Iteai.tor. 
J moon ditto fltadlotesl. 
! 100 oho. ditto (Radiokrs). 
I 113 ohm ditto lltadlekesl. 
110 ohm Itarllokrs C.T. )testator. 
1 : rote. Grid Leak. 
I rs reek. Grid L..k. 
I 's rnrr. Grid Leak. 
1 ktkono ohm ltadiohm 
1 Wei ohm itadlokes riztail Ilesl.tor. 
1 S1100 ohm ltadlokes Pigtail Reictnr. 
1 1o.10e1-ohm Itadlukes 'Potentiometer. 
ü 3 % .S mfd. Condenser Block.. 

.01 mid. Eisen Condensers. 
.1011 ditto. 

1 norn5 ditto. 
I Orr I terlrotvtir. S mid. 
S Wee ditto, t3 mid. 

1 

3 
II 

1 

Radiokes New Se 
The Coils from which the Radic 
are built up embody the folio 
suitable (or use with new or old 
matched, perfectly screened and 
on bakelised-cloth low -loss forme 
vice, and convenient solder ,lugs F 

base at the bottom of the can. 

These Coils will supersede all typ 
present. 

k:r 7iíeIVw/IetoJ( 
¿. c"-'"- ' 
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#11 'íhe14 
its own sphere. The Ultra Superhet_, 

;ry Superhet., a 6 valve set specially 

Radiokes Products, each fully guaran- 
cfully designed. 

ay, and order Radiokes Precision Pro - 

1 Iladlekea Radio rrrgneney Choke. 
.er kel.-.1 6 -pin, 2 '-pin, 1 A -pin, 

Nrrresar. serest., %Vtrr, Solder. rte. 
valves -21:, I ':, 1 It. t ;.11, I M0. 
Speaker -11.C. Dynamic. unit 1:00 ohm Arid 

input transformer matched for Pentode. 

r r . 

o 

' "i 
1194 

t'f 

a 

roil sad 
T 

S}¡ 

ay 

414 
a. 

.111. 

Parts for Battery Superhet. 6 

1 Mun.ínium Ra.e, If x I. 
I Itadl..kea upprrhel. Kit. 
I :M ohm Radiokr. ire -wound Rralatoe. 
I 2IM1.IMM1 uhn. Pntrotiometrr. 

IIMI,III01 ohm 1:udiohn.a, 
; 'neg. Grid Leaks. 

S ,aNr_'. third Cundrnu.r.. 
I mfd. Fixed Condrn.rr.. 

1 1 Told. Fixed Condeno.r, 
I R..diokr, Radio Vrrq,rney Choke. 
I fd %orket., S Ut. 
Vn It.o.- Co'ror JI"G. 2 Cogor 110111, I Co -sor 1151T. 

I Stallard Pat IDG. 
Snhahle breaker. 

eries Coil Kits 
jokes New Series Coil Kits 
owing features. - They are 
Id tubes they are perfectly 
3 sealed. They are wound 
ners. Simple mounting de - 

projecting through bakclite 

ypes made by us up to the 

ow cid/o.' 

The Battery Superhet 6 Chassis 
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The 1932 SUPER - 
235 

R2 

235 224 
"o 

L3 
L4 

R4 
C3 = = C4 

1 T R3 227 -c2 

PC 

HERE is a reprint of the original 
article published in our issue of 
January 15. 1932, which really 

started the superhet. boom. The 
various versions of the sets described 
here have been built by hundreds, even 
thousands. of readers, and to 99i per 
Cent. of cases remarkably fine results 
were reported. Although published some 
time ago, and using file 235 and 224 type 
valves, these sets are by no means out 
of date; in fact, their general perform- 
ance should come right up to the must 
modern standards. To anyone wanting 
a really reliable and trustworthy job we 
have no hesitation in giving them our 
fullest recommendation 

HOW ITS DONE 

rleHE Idea in our minds when starling 
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 so we are adding the descrip- 
tions of three excellent audio amplifiers 
In each case it might be also kept in 
mind 'hat any one of these amplifiers 
will be particularly suitable fár gramo 
phone amplification or demonstration 
work. We fancy that all types of en- 
thusiasts will be able to glean their 
shilling's worth of information out of 

IMPORTANT NOTICE 

L5 

U,V no account must the 
trimmers of the inter. 

medial.; units rewrite any 
adjustment or toniperine, 
The inlerntediates are de- 
finitely tuned before de- 
livery. and niust not be 
tampered a iti, in any luny. 
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. 

Q Similarly the coils should 
not be removed font their 
cans, and peirtirularly in 

Q the Cale of the .f. coil, 
they must be handled very 
carefully. If the uindiato 
are scraped or damaged in 
any waY their performance 
will be irr. uarably inn 

paired. 

The Superheterodd 
1-Alueuiniura base, seconding to the audio 

system used, 19 x tai x 2. or 1641 x 1054 
x 3. 

1-15tromberg-Cariton superhet. kit of coil%, 
Cana. paridera. Intermediates eLe., 
11.1.5-P.C.). 

4-.b mfd. fixed condenser* (.1 or I will dol. 
iCI. 3.4.5.1 IChanex. 111dra, T.C.C.. wal- 
ks*. 

1-4003 add. axed eondenrer (C2). (T.C.C.. 
a'etlea.+, Alpha. Pilot, Renradel. 

1-10,000 ohm gridlet (R31 I1,R.C., Rtnradt. 
Radloh..a. In teraallon al l . 

nc Tuning L/íit 
1-15,000 ohm, dittos 2 watt type sa4.1 Ditto.% 
1-10,000 ohm. potentiometer wire -wound (ills 

(Chancery. Radiates. Raycophone). 
1-250 ohm. w'lre -IL mold roalator to carrry 2.1 

ma. IRS). (Ran rode. Estesler. Rad.olva. 
R abrvphwne 1. 

4-UY %else sotSela fRrarade, Raiicophonc). 
1-01441. (DareUe. Radlohes. Raycophose) 

VALVES 
1-221 type valve Phipps. Radiotron. Eel: 
1-224 type saire l aud, itallcrd. National 
22-23s type valves Union, Costor, etc. 

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 building and getting enthu- 
siastic about three and four valvesets 
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 
curse th....dt.wtmeut of '- trimmers has 
been accomplished in less than ten min 
utes and then one setting was perfectly 

te 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 materialiie. 
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 tune 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 piffle. 
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 IIUM 

1 N 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 push-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. 

WIIICII TO SELECT 
"\`; I'CH 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 audio stage. This eliminates 
any of the harshness of the pentode. 
calls for a low voltage power trafls- 
former, and is simple and easy to get 
into perfect operation. For thane who 
wish to boast. WO their neighbors that 
they have a superhet with nine valves 
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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 salves 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. 

THE COST 
T the moment of arising we are not 

able to tell exactly what the cost of 

the kits is going to be. but we fancy do°9 
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 Roing to swing to 
the push-pull Job. As It has much 
greater Mallo gain than the others. It 

A front rtru of the 
'uperhel. with the 
pu..h-pall audio end. 

should give terrine range, whether the 
coils are correctly lined up or not. 

PERFORM \N('t: 
' CURING the building 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 
beyond about halt -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, 
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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 difficulty 
in keeping 2GB quite clear from 3UZ on 
the one side and 3B0 on the other. The 
performance of the resistance -coupled 
job was very much the same, but th" 
push -puller was far more sensitive: 
this sensitivity could not be used on ac- 
count of the increase in the noise picke 
up along with the signals. However 
conditions permíiaing, a better idea of 
the capabilities of this Super. should be 
evident in a better location. 

1 Rent den of the 
huperhet. with thr 
re.t.tanre - coupled 

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 journ al. 

Circuits 
THE NEW 9 VALVE 58 SERIES 

SUPERHET. 
THE UNIVERSAL FOUR 

THE NEW RADIOKES SUPERHET 
THE BABY SUPERHET. 
THE SUPERHETERODYNE TUNING 

UNIT 
PUSH PULL AUDIO STAGE 
RESISTANCE COUPLED AUDIO 

STAGE 

include:- 
DIRECT COUPLED AUDIO 

STAGE 

THE 8 VALVE "B" CLASS SUPER- 
HETERODYNE 

OUTSUPER(NG THE SUPERHET 8. 

THE RADIOKES BATTERY SIX. 

Full stocks of all standard valves 
on hand. 

Tune any one of the; above circuits with u 

1tr1DIOPIIOI\E GAM; COADE.1SER 
England's prese.ni-day outstanding condenser for 

T.R.F. or Superheterodyne tuning. 

Ir holesnle 

ywdd y 
C7M TITI ÉD 

Kudio -Su p pl iers: 

For Quick Service, Ring B2409 -B2410 

"MERINO HOUSE," 57 YORK ST., SYDNEY, N.S.W. 
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be obtained, and a 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. 

T11E SIXES 
TILL valves specified must be used. 

Aud deviation in this respect is car- 
ried out at the builder'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 amplification factor& 
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 Jive 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 were simply 224 types 
with different labels. They are not. 

THE L'tYOUT 

THE best plan will be to follow the lay- 
out shown in the photographs as 

near as possible If the coils are mounted 
on a bracket suitable for fitting wider 
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the base, but it is desired to use them 
on top of lt, 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 oft. 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 lids of the cans held rigidly under 
the coil brackets. 

THE FILAMENT WINDING 
IN the ease of the wiring of the fila- 

ments care must be paid to the cur- 
rent carried by the various wiring. It 
should be remembered that the 224 and 
235 -types take 11 amperes each. If six 
of these are w1r: d in parallel the total 
drain through the supply wires to the 
first valve will be 101 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 pairs of 
fairly heavy wire. such as rubber -covered 
poser flex, should be run up, with only 
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A sub -panel wive of the Super. with push- 
pull audio system. 

three valves pulling current from each 
of the pairs. 

18SEMBLING THE PUSII-PULL JOB 
1F the coils arc mounted under the 

base as shown for the push-pull Job, a 
certain amount of Ingenuity is required 
to get the parts assembled in their 
proper order so as to avoid awkward 
situations which may arise; for example, 
it the coils arc mounted before the tun- 
ing gang. Personally, when 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 componcnss 
on top of the base were then all mounted 
permanently and the wiring of the recti- 
fier and the filaments of the valves was 
completed before the coils were mounted. 
The necessary holes to take the red 
leads through to the terminals of the 
stators of the tuning gang must be 
drilled before the coils nre mounted, so 
that the leads can be pushed through 
as the coils are slipped into position. 

IOUNTING THE PADDING UNIT 
TILE padding unit should he 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 
oscillator valve. The pudding unit 1 - 
mounted so that the adjuster can be 
reached with a screwdriver through this 
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FOR USE IN ALL CIRCUITS FEATURED IN THIS BOOK 

"The Fine Valves of Radio" 

-that means entirely 
free from Gas! 

rucvnry Iieprºswunticva: 

y 
Keep House, \\ /j titeEwou House, 

155 Clarence St.., ' Little Collins St., 
Sydney Melbourne 

'Phone: 80305.6 J 
9%.'Phone: 

F2528 

J+1 \ \\ \. \ 
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NOW et the Super. with the .,o y 
rebtactce teupled system. 

NOT FOR -THE ,IIUG" 

ALTHOUGH perfectly satisfactory In 
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 fairly simple, but 
hardly simple enough for the beginner. 

THE TUNER 

I E first Item is the tuner, and this 
will be needed for all audio sys- 

tems. It could also be used to add on to 
an existing audio amplifier. For ex- 
ample, anyone owning a good "1930 

"Four" will simply alter his existing 
set aria fit the tuner. If insufficient 
filament current is available, an extra 
transformer can be obtained cheaply, 
and can then be built into the tuner 
The ordinary tappings of h - 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 r.f. 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 af- 
fected in any way. 

SELECTING THE P I,ItTs FOR THE 
TUNING UNIT 

GLANCING 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 coils under the base, in 
watch case the 161-x 10. x 3 base will 
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just serve nicely. If, however, either of 
the other audio systems is to be em- 
ployed, then we would suggest the longer 
base, pith t -he coils 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 
so far as thelengths of the grid leads 
are kept at an absolute minimum. 

THE KIT 
THE next item is the whole heart of 

the job, the ltromberg kit. This 
comprises not only the four coil units 
with their cans, but also the intermedi- 
ate coils 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 -PSBR CONDENSERS 
THE values of the by-pass condensers 

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

THE MICA CONDENSER 
THE small'mica condenser of .0005 Is 

an important item. and wé strongly 
advise readers to use this capacity .only 
or a .0006.mfd. 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 -attire set 
gets reaction with a variable condenser. 

t) 

TILE GRID -LEAKS 
THE 10,000 ohm grid -leak is also a 

rather critical value, although 
smaller resistances down to .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 
VOLUME is controlled by the potentio- 

meter Rl. This potentiometer is 

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 "Emmcostad" ,will serve the 
purpose quite well. If potentiometers 
of lower value are on hand. or if the 
potentiometer specified fails to give 
sufficient control, a little more current 
should be fed through the potentio- 
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- 
sLad. Similarly with the resistance - 
coupled job -the earthed end of R6 can 
be treated in a similar manner. 

. REACTION! 
THE resistor R2 can be omitted by ex- 

perienced radio enthusiasts who 
know how to handle 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 on the 
r.f. and intermediate valves. At the 
point one degree before the oscillation 
takes place, maximum sensitivity can 
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RENRADE RESISTORS 
The Le Resistor of Merit 

W 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 thetefore provides 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- 

FIT RENRADE AND BE SATISFIED 

K. W. REYNOLDS 'LTD. 
200 CHALMERS STREET, SYDNEY, N.S.W. 

A. G. DAVIS 
N1'1% .tl 1iI1 1% M.E.I. 

AGENTS: 
SCOTT & HOLLADAY 

PICTOHII. NCSTCItN lCStR\LIA. 
U11:1,4JLAND. T \S MAN I %. A\1) 

NCW ZEALAND. 

NEW TOWN McLAREN LTD. 
4o1rI11 41.. 51 BALI%. 
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hole. Similarly 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 

ri`HE 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. II a pick-up is 
available, 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 t.ntll 
the valves warm up. After the set has 
warmed up it is 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 lob has, to be per- 
formed. 

THE SUPERHETERODYNE BOOK 
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ALIGNING THE TRIMMERS 
THIS 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 oscillator 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 I of the gang. trim- 
ming each section until 2BL is coming 
in at full blast. Doubtless during this 

Se ontberg-Carlson Super- 
heterodyne Coil Kit 

COLOR COO«. 
Intermediate coite- 

E olu-Red. 
Plate -Green. 
Earth -Yellow. 
Grid- Blue 

Arrt i CCII 'No. 1 t 
Aerial -Blue. 
11rUe-Brach 
Grid -Red. 

Other Colt Units- 
Ptat"-Blur, 
Earth -Oreen. 
B taus --Black 
Orld-Red. 

Oactiiator Unit-- 
tathode-YeUow. 
Alas Reriator-Oranre. 
Reaction -Bile. 
Padden- Orvfi. 
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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 arc 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 arc 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 
2SM, 217W, or 2NC. For preference an 
even farther 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 lined the trimmers of the 
other sections for 2AY, now swing up to 
2PC..3AR, or 2CO. Do not adjust any 
other trimmers except the adjuster of 
the padding unit. A few half turns of 
this adjuster should now bring thee.. 
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 sections 
with the screwdriver again not more 
than a quarter of a turn should be 
needed for each section. 
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c.)0.- 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 across. 

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 npt let you down on the job! 

WETLESS CON ENSERS 
AUSTRALIAN MADE 

Wholesale 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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200 v 
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224 
R.f.c. C8 

R7 

R5 

80v. R6 

C7 

R8 

21v 24v 

227 

C13 
i{ 

24 5 

245 
f15 -15-6-n 

F.C. 
2,500 

280 

C11 

CH 

C12 

PARTS REQ 
1-Power transformer. 350/300 y. at 100 in.. 

e v. 2a., 240 v. 3a , 24á v. 100. IRadfOkes. 
Krteaier, Unitws, Rapcophosal 

1-30 Hent7, 100 mill. choke (C.H.) (Radioku. 
1-12 Kte rsler, Untoos, Raieophone). 

1-Push-pull audio transformer (AT.) (Ideal. 
Pfrrantt, Pilot, Unleash 

1-Radio frequency choke (R.F.0.1 (Rad(okcs, 
Rapeophone //nester, Untootl. 

1-3000 ohm wire -wound resistor, to carry s0 
mule. (RD) (Rearade, RadloXes. Rarcophone. 
X Healer, Uaisosi. 

3-2000 ohm wire -wound resistor* to carry 60 
Mills. (Re. RIO) (Rearade, Radiokea, Krtu- 
tcr, Rapeophone, Unt.ot). 

1-750 ohm 10 -watt wire -Round rotator (11.12) 

UIRED FOR THE PUSH-PULL A 
(Resecde, Radlokes, Rajcophase, Krlesier, 
Matzos). 

1-20 ohm centre -tapped resistor (R11) (Res - 
rode. Radiote&, Raycophono, Krlesler. Una - 
cost. 

1-.01 axed mica condetlxr (CO) IT.C.C., Wet - 
teas, Revradc. Alpha.) 

1-.002 axed mica condenser ((713) (T.C.C., Wet. 
leis, Rearade. Alpha.) 

1-.001 fixed mica condenser (0141 (Optional) 
(T.C.C., Waleu, Reared*, Alpha). 

1-.0005 Axed mica condenser (Cl) (T.C.C.. 
Wolfeas. Snared., Alpha.) 

3--8 mfd. electrolytic condensers (C10. 11, 12) 
(Poirotet, Sprague, Dalptte, T.C.C.). 

1-1 mid. fixed condenser (CO (Hydra, T.C.C., 

UDIO END 
Chaves, Wettest). 

1-.5 taxed condenser (Ce1 (Hydra, T.C.C., 
Chase:, Wetlessl. 

1-50.000 ohm grid -leak (R7) (Rearade, LR.C.. 
Alpha International. Radtokea). 

1-350.000 ohm grid -leak (R8) (Rearade, 
Alpha, International). 

1-1 megohm grid -leak (RS) (Rearade, I.S.C. 
Alpha. International). 

2-UY, 3 UX sockets (Penrod*, Rapeophone). 
Valves -1 224 type valve; 1 227 typo valve: 

2(5 type valves; 1 280 type valve (National 
Union. Philips, Mallard. Kin -Red. Coasor, 
Radlotron). 

Speaker -2500 Ohm d.c. type (P.O. (Jensen, 
Arnplton, Saxon, Jubilee). 
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FINAL. JUGGLING 
IT should be now quite an easy matter 

to tune in any station prntlble with 
due regard to static, but a little liner 
adjustment may be needed to get the 
necessary separation between stations 
such as 3B0 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 knittin? 
needle mentioned in another article l± 

should be fairly easy to prod the plates 
to. find just which ones need bending. 
It should be remembered that bending 
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 lest at its original 
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The t 
Pre -Selector 
7Valve... ... Radioc 

newest and finest 
Super - Het KIT. 

Wholesale Only: 

Do not confuse this kit with other inferior kits at present being 

sold. This kít 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 :- 
1 4 -Gang Condenser and Dial. 
1 Set Pre -Selector Coils (4 coils). 
I Set Intermediate Transformer (2 coils). 
1 Pndder Condenser. 
1 Circuit. 
2 Knobs. 
1 Escutcheon Plate. 

Full sized Circuit Diagram and instructions are enclosed. 

Retail Price 

ECi.IPSE £4 / 17/s 

Radio Pty. Ltd , 
Manufacturers of High Grade Radio 

Receivers and Components 

137 Clarence Street, SYDNEY" 

Obtainable at 
all leading 
Radio 
Houses. 
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A sub-p..nel %Jew of toe iuprr. with ~cel- 
1 auuplyd audio system, 

position. Naturally, only the section of 

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

.-et 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 tin 
preseion. The job is quite simple, and 
prob..bly 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 PUSII-PILL \UDlO SYSTEM 

T hIE audio system suggested for thane 
who want the greatest number of 

valves for a given cost is the push-pull. 
The circuit follows along the lines of the 
"Super -six for A.C." ("W. W".. 10/10(31) 
and there is nothing about it which 
is likely to give any trouble,. The value 
of the resistor R7 may stand a certain 
amount of variation, 30.030 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 wí11 be most minute. 
The condenser C14 is optional, and 
many who like brilliant reproduction will 

prefer to leave 1t out of the circuit_ Ito 
purpose is merely to tone down the high 
notes a trifle to give the Impre aion of 

"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. lids switch can 
then he broui ht throutth to the front of 
the panel as a "one control switch-" 
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T11E RESISTANCE -COUPLED 
SYSTEM 

'fliIS system is somewhat similar to 

that employed in the "Advance 
1932" receiver ("W. W.", 8/1/32). It re- 
presents the only truly satisfactory 
method of emplo}ing the 247 type pen- 
tode. With this system of feeding the 
bias on to the grid of the pentode, in- 
stead of the more conventional auto- 
matic blaming system, it is possible to 
obtain the most excellent reproduction 
of the low notes, so that with the cir- 
cuit .s 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 worth 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. 

TIIE DIRECT -COUPLED SYSTEM 

f i OR 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 
tarty recommend the 247 pentode 
for direct -coupling. however, as it is 
very critical to faulty resistance~, Etc., 
and is too readily overloaded. It is fine 
for the resistance coupling spitem, but 
not . o good, in our opinion. for direct - 
coupling. Ho:e er, as an alternative, we 

to 
c ' 1 

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 FA43N 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 do 
these circuits. Students of design may 
be a little surprised to notice that the 
special tapped resistor is the same as 
used with a 245 type Output valve. This 
is poesible on account -of -the total drain 
of the plain and auxiliary grid of the 
pentode being approximately the- seine 
as for the plate of the 245 alone. 

SPEAKERS 

IT will be noticed that we have catered 
Cor 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 
8090 ohms resistance. is required, where- 
as the direct -coupled job is suitable for 
use with an a.e. 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 360/350 at 100 m.a., 052a, 

219v9a. 25 vi1S0. (Dareile, Radloker 1-12. 

(Intros, Krtealer, Rapeophone). 
1-30 Henry 100 mill. choke (CAL) (Radiate*, 

Krkaler, Unite:). 
1-Radio frequency choke (R.P.O.) (Radtokea. 

Xrieater, Unloox. Raycophone). 
1-.0005 mica condenser (C3) (Hcsrade, Wet - 

less, T.C.C., Alpha). 
1-.001 mica condenser (CS) (Renrade, Wetlesa, 

T.C.C Alpha.) 
1-.01 mica condenser (C3) (Renrade, Wetlesa, 

T.C.C., Alpha). 
2-6mtd. electrolytic (CS, CT) (Sprague, T.C.C.. 

Polymer, Drlytic), 
2--.6 mid, condensers (01. C6) (T.C.C., Hydra, 

Webers, Chant's). 
1-1 mid. fixed condenser (C4). (T.C.C. 

Hydra, Wetlesa. Chaser.) 
1-Centre-tapped resistor, 20 ohms (R11) 

(Radloker, Renrade, Royc,phone). 
1-250 ohm wire -wound realstor (R12) (Radloker, 

Rearade Xrieeler.) 
3-80.000 ohm grid -leaks (RS, 6, 7) (Jlenrad . 

I.R.C., International, Alpha. Radlohml. 
3-100,000 ohm grid -leaks (R10, R13) (Rented*. 

I.R.C., International, Alpha. Redfohml. 
1-250.000 ohm grid -leek (RS) (Renrade, I.R.C.. 

Alpha. l ate r sa tla n al. l 

1-0.S mes. grid -leak. IRS) (Renrade, I.R.C., 
Alpha, International). 

2-UY 1 IYX socketa (Raycophose. Renrade,) 
Valves-I 224 type valve: 1 247 type valve: t 

260 type calve (Ken -Rail. Philips, Radio- 
Iron, Corso,, Mallard, National Union). 

Speaker -3500 ohm D.O. type (r.0.) (Jensen. 
- Saxon, Ampllon, Jubilee.) 

224 

Resistuuce- 
Cou pled 
tudio 

R9 

RIO ÍC4 

.16T76 -11n, 

247 

SPk0r. 

2,500 

224 

R5 } 

` R6 

R.E.c. 
bó 

Cl 

R7 R8 R9 

R11 

o 

Direct - 
Coupled 
Audio 

C7 - 

'C443 

R15 

R 1 0 R12 R13 
C4 

C5 
11} 

280 

á 
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Parts Required for the 

DIRECT - 

COUPLED 
AUDIO END 

1-Power Transformer, 475 Volta at 40 ma., 
2 ,V.6s., 45.1a., 6c.a (Radlokes, (Intros, 

?irelsler, Raycophone). 
1-30 Henry 50 m111. choke (Radlake,, Rsyeo- 

phone, Kreiger, Univos) (C.H.) 

2-4 mid. fixed condensers. to work at 500 e. 
(Chants. Wetleu, T.C.C., Hydra). (C4, 6.). 

2-3 mid. filed condensers, to work at S00 V. 

(Chases. Witless, T.C.C., Hydra) (C3. 51. 

1-1 mid, fixed condensers, to work al 000 V. 
(Chaney, weft's, T.C.C.. Hydra) (CI). 

1-0005 mid. fixed condenser, to work at S00 
V. (Chan!:, Witless. T.C.C., Hydra) (C2). 

1-002 mid- fixed condenser, to work at 500 
e. (Chaney, Wettest, T.C.C., Hydra) (C7). 

1-8pec=a1 tapped resistor 490. 910, 2350, 3540 
ohms (Radiok*a, Renrade), (RS, S. 9, 10). 

1 -.-Radio frequency choke (Radloke,. Rayco- 
phoae. Krelsler, Unloox). (R.P.O.). 

3--26.000 ohm grid leaks (Renrade, Radlohns, 
International. Alpha, I.R.C.) (R13. 14) 

3-100.000 ohm grid leaks (Renrade, Radloh,n, 
M.R.C.. international. Alpha) (RS. 13) 

1-300,000 ohm grid -leak (Renrade. Radio)n, 
1.R.C., International. Alpha) IR111. 

1-20 ohm centre -tapped resistor (Renrade, 
Radlohm, I.R,C.. International, Alpha) 
IRIS). 

1--400 ohm wire -wound resistor (Renrade. Ra- 
dtohw, 1-R.C.. International, Alpha) IR7) 

-UY. 1 UX sockets (Renrade, Raycophonel. 
Valves -1 224. 1 260 (Notional Union. Philips, 

Millard. Radloiron. Coasor, Kea-Radl. 
1-Philipp C443 or Mullard P11124A pentod'-. 
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WHAT THEY WANTED TO KNOW 
F'TER the publication el, the con 
Astructional article on the "1932 

Superheterodyne" ae Invited 
queries from readers. After these 

were answered we were able to get a 
very good idea of the type of questions 
asked ,by readers about auperhets. Here 
is a selection of the points raised by 
querists, together with an idea of the 
way in which they were answered. 

Q.- You speak of separating 3130 from 
2013 as though it were a task, but I 
can do that already on my present set, 
so 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, 2013 spreads over half the 
dial. In your location you should be 
able to put another two or three sta- 
tions between 2013 and 3130. 

Q.-Where will I mount the electro- 
lytics in the resistance -coupled version? 

A.-In the square on top of the base 
bounded by the second Intermediate coil 
can, the power transformer, the output 
pentode, and the edge of the base. 

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

Compiled fi'olif Coi res- 

pondence Received. 

A.-No, the valves are O.K. at this 
voltage when biassed as shown in the 
circuits published. 

Q. Can I tune in 61VF (Perth) on 
your superhet. with the same purity of 
tonal quality as a VERY local station 
when 2PC 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 noises, 
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- 
cuits published have recorded sensitivity 
figures on accurate testing equipment to 
prove them more sensitive than any set 
previously described in "Wireless 
Weekly" or any other Australian tech- 
nical journal. 

Q.-Can I use the " " ganged 
condenser with the coils? 

A.-No, the capacity Ls unsuitable. As 

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 built 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 proportion to the noise level 
so that they will not be worth hearing. 

Q. Will you please post me buck a 
full explanation of why the superhetero- 
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 
x 9 x 2? 

A.-No. 

-HOW TO MAKE SUPERHET.. COILS 
TO 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 construc- 
tion only when dealing with a complete 
readv-wound coil kit. 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 transformer 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 

in order to get a 'certain degree of uni- 
form distributed capacity. etc.. 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 coils. 
and only recommend that the sets be 
built with the particular coil kit speci- 
fied for the purpose. 

Circuit of a typical American 
7 valve Super. 

01Je cu ,a.it. eo 
C«7 O, it 7 ca J 

e,rA cat pr <v;kat 
` o .. 

U. 
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"NEVER HAD OR HEARD A' SET LIKE IT" 
How Radio Enthusiasts Have Responded 
to the "W. W." Superhets. Builders Loud 

in Their Praises. 

ROOP of the 'popularity of the super- 
heterodyne is shown by the remarkable 
reception accented our own "lest ouper- 
bet." It Is reported by the manufac- 
turers that several hundreds of ,:its of 

parts have been supplied. and so far as we 
know there is not a single case in which major 
trouble bas born encountered. A little hum 
lyre and maybe a power pack warming up else- 
where. but. generally speaking, 99 per cent. of 
the builders appear to have obtained Imme- 
diate results, here are a few extraer, from 
lcttcre received:- 

61SP %ND TUC JAYS. 

31a 
A. F.UNEY, f 48 Pope Road, 

1 Blackburn..M VOictoriSa, saoys: "Flue minutes 
alter switching It on for the first time I tuned 
In 6WF 4BC. and one o! the Japs. I was using 
an outdoor aerial o! about 40ft. It is a won- 
derful set, and more then fulfils my expect" - 
'Ions. You are to be congratulated on your 
work In preparing each a wonderful combtna- 
tton. 1 am quite certain that there Is nothing 
to Australis to beat it." sir. Mounaey used 
the original resistance -coupe d audio end. 

_:t UUROPF'.t%S! 
31 R_ K. L. 1VIAMS. of 8 Clifton 8tseet, / 

Prospect, South Australfa, writes: 
got all the necessary parts for the realstance- 
coupled job. I completed this act about, tcn 
days ago, and there is no doubt about it what- 
aocver. So good are the results that I think 
a detailed report may be of Interest. In the 
first place. I had no difficulty In getting the 
art into operation -in fact. it proved to be the 
easiest set that I have ever Built In this re- 
spect, nor did 1 experience any difficulty in 
lining up the condenser gang. hum level 
was very low. Indeed. The selectivity L ex- 
cellent and the range phenomenal -on a short 
indoor aerial practically every station in Aus- 
tralia comes in at strong speaker volume, ea 
also do many stations outside Australia, such 
as KZRM IMtanila) and VUC (Calcutta); TCO, 
3AR, end 31.0 come In at full speaker volume 
here In Adelaide at midday, a notoriously bad 
locality for reception. On Saturday morning 
I was up early, and was able to log 23 Euro- 
pean stations at strong speaker volume, al- 
though It was then quite light. Some of the 
stronger stations. mostly Germans, were held 
until 6.15 a.m. This was on an Indoor aerial. 
and moat of there stations could be heard 
quite plainly Using 6ft. length of wire held 
In the hand. This performance la almost In- 
credible. but I can assure you that, I woke the 
others In the house up to hear these stations -the ,quietest a.n. set I have ever heard, 1 

have never enthused over any set as I do over 
this superhet." 

SELECTIVITY UNCANNY 
MOTHER builder to give us report Is air 

a V R. Stewart, of '0 Hillard Street, East 
Malvern, Victoria. His letter runs: 'Z have 
built a push-pull job exactly as described, and 
can faithfully as that it Is all you claim it to 
be. The selectivity is uncanny, and the range 

sell..30 stations were logged in one hour 
on 3 (let of aerial, The tone leaves nothing 
to be desired I have built various sets to 
'Wireless Weekly' ins:ructiona. Including the 
1930 Pour and 1930 Three. but i have never 
had or heard a set to equal this super." 

annitO'CHING THE ULTISIATE 
STII.L another report worth comment la one 

received from Air. Gilbert H. Hay, of Gil- 
bert H. Hay, Ltd.. Perry House, Brisbane. Ac- 
cording to Mr. Hay: -- 

"Your ffuper. Is the best all-round set I have 
heard, and reflects great credit on your tech- 
nical department. Prom a selectivity point of 
view it is quite outstanding. For instance, 
there is net the slightest difficulty In repara - 
tine 2UW from 413C. or 5CL from 4Q0 We 
picked up the Siamese station, but static bas 
prevented us from really testing the eel on, 
distance. The tone Is excellent. To sum the 
thing up. you have produced a set having 
Venetic: tone, excellent range, extreme selec- 

tivity, with ease of control and all the sen- 
sitivity that can be used. What more could 
anyone want? Yon seem to have achieved 
omething approaching She ultimate in re- 

ceiverA, as ¡sr a Pre ent equipment snows. 
In conclusion. I would . he to express my ap- 

predation of your kindness and conalderation 
in replying to my former queries. 1 have been 

dote follower of radio development, and 1 

can say without fear of contradiction that 
'Wireless Weekly' has done more towards radio 
development in 'ustralia than all other factors 
combined (that is, excluding such actentine 
achlevenients 43 the 233 variable -mu valve.)" 

DID THE I'IPO!SIBIF. 
A. ROBERTS (Warrnambool. Vic., ki 26í41'32):- "I constructed a 1932 Superhet. resistance - 

coupled Job. Just went ahead and built it as 
described by you, and It was as simple to get 
going as a Ateccano model. event prat pop, 
and within an hour got eterything worth get- 
ting In Australia and about It. 

I turned It over to its owner, and be and 
it have been my beat advertisement ever since. 
Previously I have had a soft spot In my sys- 
tem for high gain' stuff, a la 'Wireless World,' 
but this set did the Impossible, and converted 
me back to normal again.' 

LOGGED EA BTtTiOV3 
roars L. HARRIS. 5 Everton St., Hamilton, 

"Having built the 1932 Push-pull Super - 
het . at the present moment have the 
set In operation. urine a borrowed ,speaker, 
and as for sensitivity and selectivity. it would 
be hard to beat. Last night, in spite of 
interference, I logged 34 stations, three of 
which were only separated by 10 k'cyeles from 
each other, the stations being TKO, 3AW, and 
2WL" 

Tnh+I.I' PIfi.NOMENAL 
RA2 CIS O. MILLER. A Inst. RE., VKSBF, 

1. Murray Bridge. S.A., (16/9/'321' - 
"Accept a word of thanks for the excellent 

circuit published In 'W.W.' of July 29, Super - 
het, Pour. Have constructed this job both 
as battery and D.C. all -electric, and cannot 
fault 8. Sensitivity L truly phenomenal, 2 
feet of flex being sufficient for all A stations. 
Quality L also very good, and power L more 
than usually required for home reception." 

ALL THE t %ND It STITIOVS 
1ROM H. .1. BELL. 45 Princess Street, Wll- 
g, Ilamatown Vie, (23/8/'321:- "If you will recollect back a few months 

you will remember me asking you in despair 
for an auto radio circuit. \Veil. sir, my 
patience was amply rewarded a few weeks 
ago erlth your publishing the 'Universal' four - 
valve superhet.. and feat I owe you a -debt 
of gratitude, ao Y take this opportunity of 
thanking you with all sincerity for your 
splendid article. I built the job to spectnca- 
tlons, gave 1t a enc.-night teat, and sent It 
away up to Hamilton. The job certainly 
showed great promise on brief test, no trouble 
was experienced in pulling in ail A and B 
stations in the Commonwealth't the only snag 
was the correct voltage on the screens for 
general stability." 

OUT'UPEhED! 
1t. MORRIS. 167 Crawford Road, Inglewood. 

West Australia, writes (30/6i32): - 
"Some time ago yea published some A.Q. 

superhee circuits, among which was an article 
entitled 'Outsuperinq the Superhet.' Welt, this 
took my fancy, so started to build one with 
a few alterations, which included two 247's in 
plan -pull in the Output stage so my Set was 
built up of ten valves in all. I had very 
little difficulty In changing the resistances, etc., 
to snit the pentodes. and so I got the set 
working O.K, 

e "The setexceeded all my expectations so 1 
sin dropping you this note to let you know 
how it L behaving." 

"Well, up to date 1 have logged the following 
stations, all at loud -speaker strength. I have 
never used headphones on the set: ¡CO. 3AR, 
6CK. 2PC, 6WP, 6CL, 4Q0. 3L0, 2BL, OPR. 
4RK. 3UZ. ZOE, OLIN, 380, 3HA, 5P1, 2KY, 
21ID. 2Uvt, 6114 48C, 4TO, 3DB, 6KA, 2CH. 
6KO 250, 3W11. 2811. 413K. SAD, 4R0,' 3KZ, 
41311. 205. TKO, 3AW 7UV. ¡AY, 

"Also KZR.1f. S Jape. and a station which I 
think is Durban, although I sin not quite sure, 
and Radio Bangkok. of Slam. 

"There are also others, but I cannot catch 
their call -signs. 

' These stations have not been heard every 
night, but over a period of about six week.. 

I.ów-powered ,!-felon, s.rch as MR slid 2AY. 
gave me quite a pleasant surprise alien 1 hcure 
them. 

"Static some evenings is pretty bad, but 
SCK always provider, a wonderfully clear pro- 
gramme until 9.30 p.m., and this evening 3UZ 
is still going, although It is now 9.35 pin.. 
local time." 

MI ST tTlONS IN Plt E MINUTES , fR. H. WEISS, Cobram, Victoria (6 n32e. 
L A report concerning the Universal Four - valve Superhet.:- 
'The act was built exactly as specified, and 

In couple of minutes sufficed to line up 
the job. Then five minutes' trip along the 
dial brought in 48 stations, without waiting for 
Identification. Since then, all the Mallory 1n 
the 'Wireless Weekly' slats have been logged 
and !dentined, also 7UV, Ulverstone, and 4MB. 
not yet in your ILtw. Japanese station coffee 
in very well from eight o'clock onwards, while 
stew Zealand and Manila are also Well received. 
An outside aerial le feet high and 35 feet 
long Is used, and half of it passes within 5 fret 
of Iron roofs. Tone. volume, and selectivity 
are all O.K." 

"EXCEU2iNT KSULTS" 
lilt. 0. HAMMOND, Newman College, Mel - 

1L bourne University (30,8/32):- 
"I have built the Radlokes Superhet., but 

hare fitted it with the Cayada Loftin P7hite 
(SOS's), recently described In your Journal. Re- 
sults excellent. both for sensitivity, selectivity, 
and, of course, tone," 

"IB9oLUTEGY P,-AWLF»S" lR. M. E. COLLETT, of Lisarow (4/9/'3T): 
"You might be Interested to know that the 

Universal tour Super wasn't much of a success 
in this district owing to second Spots -at night 
it was practically impossible to get any slatton 
free from whistle of some sort. However. 
having fitted preseleetor unit, this job b 
absolutely marvellous. The man told me Ii" 
had already logged 69 stations clear on one of 
the wets I built. 

"The selectivity Is uncanny-KPl comes in 
solidly on a 90ft. aerial till he closes down 
about 6.15, without a trace of 5CK. 

"In conclusion, I would like to compliment 
you on this roper job and tender few thank., 
too, as these supers {lave been the bc't adver- 
tisement I ever had." 

GOOD PUSCfl IY DSYLIGIIT 
NN,. A. COOPER, Mt. McDonld, via Mint - 

dale, N.S. W.: - 
wish to let you know what a wonderful 

success the battery Superhet. Is that was 
published in 'Wirele,i Weekly' some three 
months ago. and I also wish the paper the 
beat of luck in the future. I always take 
'WAY.; and have built several circuits out of 
it. and in each case they do all that you claim 
for them. I built the 100 per cent. battery 
set, and It is a splendid performer, the tone 
being the best I have heard for a battery set. 
W'e1L now I have built up the Snpe'het. and hi 
is a splendid performer. and it works won- 
derfully. I pus an R.F. stage ahead of the 
first detector, and en extra audio stage. With 
these additions, the act hen more plinth in 
the middle of the day up here than is neces- 

ry. The selectivity is very good, and any 
station in the band can be cut out completely 
with ease. 

"I have received about GO stations to date. 
I have also received KPIt KEL, ROO. and 
some other American stations. KZRM and 
several Jape. are received at good strength. 
When I say I got 1SF1 I did get him, too, with 

lenty of punch, any amount to load the little pentode up pretty well. At night, It is quite possible to use a abort piece of wife about loft, long, and still get more volume 
than la necennary on the majority of station. 

"Such stations as 2YA. 7LA, SCL, 4YA, TEL. IYA. and a few other tar distant stations come 
In at good room strength on an indoor 
aerial. I have been reading up what others 
hare been doing on this little set that you so 
well described. ,and thee seem to be doing very 
well. I think that the Superhet., as lone as 
It is put togélher well, Is the receiver 01 the 
future, 

-Wishing your paper continued suceee. " 
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Later Information 
on the 

1932 SUPERH ETERODYNES 
APER. several hundred of the "1832 F' 
series" were built and reported 
upon we got a few additional ideas 
about their constxuction, etc. 

Here arc a few paragraphs taken iron 
a short article published after the main 
constructional article dealing with the 
"1932 Series":- 

PUSH-FULL SIOST EFFECTIS E 

Some readers misunderstood our re- 
commendation as to which version to 
build. We were inclined to the resist- 
ance -coupled job on account of ita sim- 
plicity, but for straight-out results we 

would rather back the push-pull job, as 

it 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 Ls probably the best value 
for money. 

THE CURRENT DRAIN 

Quite a number of readers doubted 
the current drain figures given. A: 
biassed in the circuit, the two 935 valves 
will draw about 5 ma. each. The two 
detectors will only draw a fraction of a 
millitunp between them, not several 
milliamps 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 
superhgts Ls likely to run flat out for 
long-the 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. 

OSCiLL%TION 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 R. should 
be replaced with a similar type of re- 
sistor. but one having a resistance of 
100.000 ohms. There Ls a slight vari- 
ation in the screen currents drawn by 
different brands of a ariable-ins valves. 
and this accounts for the need for this 
alteration in some cases. 

RESULTS ANT) 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 3Alt, 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 un hour to get away from him 
once he started to tell us oo the stations 
received and the general merits of the 
job. 

STATIONS THAT CAN BE LOGGED 

Once 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, 5\D, 2M0. 3DB, 4TO, 
4BC, 311A. 3B0, 3UZ, 4RK. 7H0, 3W. 
4Q0, 5CL, SCK, 3AR., 7714 and 2CO3 and, 
of course. the local stations. There will 
be left still a large number of stations 
which are unsuitably placed on the dial 
hi 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 
7LA. 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 locutions it may be possible 
to log American broadcasters from 5 

p.m. onwards, but these are fairly 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 easy matter to lug KZRAM, Aianila, 

between 11 p.m. and 1 a.m., 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 25L. Except in 
favorable locations 6WF (Perth) will re- 
quire the same attention as KZi.M. 
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 AtNGE 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 Ls to cut out the pre -selector tun- 
ing stage between the r-1. 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 1t up to the 
cap of the second valve (the first de 
Lector). 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- 
moved 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 
euttdng out of the pre -selector will re- 
sult in two -spot tuning conning into evi- 
dence, but this will not be worth con- 
sidering after. the locals have closed 
down. Fortunately, the second spot oc- 
curs 350 kc. below the normal frequency 
of the station, so that the second spots 
of all the local stations are just noticed 
on points of the dial which would 
otherwise remain vacant. The ..xcep- 
tion is in Melbourne, where 3UZ is 31 
kc. above 7ZL, so that two -spot tuning 
cannot be tolerated in certain Melbourne 
locations. With the pre -selector In cir- 
cuit there is no tendency to ftro-spot 
tuning 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. hen cutting out 
the pre -selector will at least bring up 
the sensitivity to a pretty high standard. 
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A RANGE OF 

Oniteleit0 
TO MEET ALL NEEDS 

STROMBERG CARLSON, \ ho 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. 

CABINET 

"S'ENSER" .. .- 

"CONVERTIBLE" 

532 
(4 valves and 

rectifier) 
.,., t.. .. .. ... £35/15/0 

"CpNVERTIBLE" Phono-Radio Corn. 
£39/10/0 
£5 bination .. 5/5/0 

"CHAUCER" .. .. .. .. £47/0/0 
"CHAUCER" P.hono.Radio Contbinapon £01/5/0 

RING B7581 

632 (5 valves 
and rectifier 

complete will. A.to. 
inatic Clarifier) 

£40/0/0 
£43/10/0 
£59/5/0 
£53/5/0 

£66/17/6 

(10 lines) and Noyes 
a home demonstration 

802 BATTERY -OPERATED 

For the Country Lis ever, or for wherever 
Alternating Current k not available, there 
is no finer receiver than this S -salve Bat- 
tery -operated Superheterodyne, having 
the simplicity of operation of the all - 
electric set and equal, if not superior, per- 
formance. Gives daylight reception of in- 
terstate st lions at full loud speaker 
strength, and with minimum battery con- 
sumption. Price, in 
Spenser nser Cabinek corn - £45/12/6 píete with batteries .. 

Bros. ill arrange 
by a local deTll.. 

Stromberg-Carlson Superheterodyne Coil Kit 
if you wish to build your own Superhet.. use this kit of components, similar to lhasc lased in standard Slrentber[- 
Carisen rerrlrers. Comprises 7 Set of f COIL. a 4 -Gann Conden.rr, ! lntermrdtstr Transformen, l(: 

[liolesale Distributors: 

NOYES BROS. (SYDNEY), LTD. 
115 CLARENCE ST., SYDNEY. 'Phone B7581 (10 lines) 

Showrooms: 39 York St., Sydney 11 Watt St., Newcastle. Elizabeth St., Brisbane 
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WORKING un with the superhets. 
recently described. we came 
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 set with the 
alterations 'is shown here, and it will be 
seen that it is a very attractive pro- 
position. 

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 rectifier. 
The speaker field is used as an addi- 
tional choke, and this. together with a 
fully decoupled audio system, results in 
un entire absence of hum. 

SUPER HETERODYNE SEi ECTIYITY 
Many readers were surprised when 

they raw theft we embodied a pre selec- 
tor circuit in the original "1932 Super - 
bets." They expected that the superhet. 
etas 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 
heats with the frequency of the incoming 
signals to produce a third frequency, 
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UPERING 
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 is also 
oscillating at the correct frequency to 
give a 175 k.c. 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 r.f. tuning Ls 

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 
tuo-valve sets it has been known to 
spread right over the dial from 0 to 100. 
Naturally this spot showed up the second 
channel interference of the, early super - 
!lets., and on .this account we made a 
sure job of the Stromberg super by 
using the band-pass or pre -selector cir- 
cuit ahead of the first detector. This 
cut out the trouble all right, but on 
second thoughts it appeared to us that 
we were in a sense wasting a coil, can, 
condenser section. and only cutting down 
the gain of the job with the pre-selee- 
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 
is a scheme for taking full advantage of 

Greater range, leas 
background noise, in 
this de luxe edition, 

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

NEW PRiMMARIES 
The coil kit. requires alight alteration, 

but this is very simple. The bottom 
turn of the secondary of the band -puss 
coil unit and the normal primary of the 
r.f. 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 tine gauge copper wire. At a pinch 
even 34 gauge d.s.c. 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 care 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 along_aidu each other. It, does nut i 
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matter if the former Ls a bit loose in the 
secondary. it can be packed up with u 
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 t.r.i. set, such as 
a "1930 Four" or "Advance 1932." 

ALIGNJIFNT 
The alignment provides no more 

difficulties than normal, and fortu- 
nately this point has not been in the 
slightest atom troublesome. Prom re- 
ports received (and published else- 
where in this book) it appears that the 
coils 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 

124 

I'arts for the I{esíaoalr-Coisplee1 
I m 

1 --Power Transformer 350/350 at 100 in n.. 5s2a, 
1.I ívl'Su iDarefle. Radiokea 41-121, 

Unbar. )(riesler. Raycophone). 
I-30 Henry 100 mill. choke (C H.) (Radlokes, 

Kriesler, Unlrosl. 
I Radio frequency choke (It.P.C.1 (Itadiokes, 

Krttlfer. Unfros, Ras-eophone). 
1--.0005 talca condenser 4021 (Renrad%, Wet - 

less, T.C.C., Alphal. 
1-.001 mica cofdenrer (Ca) (Renrade, Waders, 

T.C.C., Alpha.) 
1 mica condenser (C3) (Renrade. li'etlese, 

T.C.C., Alpha). 
2-Smfd_ elrctroistle (CS, C7) (Sprague. T.C.C., 

Polymer.. Dulytiel. 
^ 5 mfd. condensers ICI, Chi (T.C.C.. Hydra, 

Wettess, Chanel. 
1-I mid_ fixed condenser (C4. C4A) (T.C.C.. 

/l ydra, Wetlss. Chaney., 
1-Centre-tapped resistor, 20 ohms (R11) 

%Kadiokes, Renrade. Rayeophone). 
1-.250 ohm sire -!round resistor ,R121 (Radiokes, 

Renrade. Kriasler.) 
2-50.000 ohm grid -leaks 1R6. T) (Renrade, 

I.R.C., International. Alpha. Radiohv), 
4-100.400 ohm grid -leaks IRS. RIO, R13, R13A1 

4Rrnrade, I.R C.. International, Alpha, 
Radiohml. 

1-250.000 ohm grid -leak (R.$) (Renrade, t.R.c.. 
Alpha, international.) 

1-0.5 meg. grid leak (R9) (Renrade. I.P,.C., 
Alpha international. Radiohml. 

2-UY 1 bx sockets IRayeophon. Renrade.) 
Valves --1 224 type valet; 1 247 type valve; 1 

260 type salve iKen-Rad, Philips, Kaalo- 
Iron. Cossor. Mallard, National Union(, 

Speaker -2500 ohm D.O. type (Y.O.) (Jensen, 
Saxon, Ampllon, Jubilee.) 

C3 I _ C4 

Parts for the Toner 
1-Aluminium base, 19 x 915 x 2. 
1-8tromberg-Csrloon superhet. kit of coas, cans, paadert, 

5 -PC.) 
4-.5 mfd. fixed condensers (.1 or 1 win do) (C1, 3, 4. S (Chant's, Hydra. r.C.C., 

tyetlesal. 
1-.0005 mid. fixed condenser (C2) (T.C.C., Witless. Alpha. Pilot, Renrade). 
1- 10000 onto. grid leak 41131 tl.R.C.. Renrade. International, Alpha, kadloS",.l 
I- 15.000 ohm. ditto, 2 -watt type 1R4) 11 /LC.. Renrade, lnternattoral. Alpha 

Radiohm.) 
1-10.000 ohm. potentiometer, wire -wound (R1) (Chancery, Radiuses. Rayouphonel. 
1-230 ohm. wire -wound resistor to carry 15 ma. 4R31 (Renrade. Kriesler, Radtotesl. 
4- UY valve sockets, 6d worth resistance wire 
1 Dial (Pilot, Almon'', kadlo.rest. 
Valle 1 327 type; 1 734 type; 3 235 type (Ken-Rad, Phlifps, Radlolron. Mallard 

National, Caton, Cojact, etc.) 

To Ga,o 

To Enara 

o KT. 

w75 -90v 

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 -couplets 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 Ls of 50,000 
ohms or more. 100,000 ohms is specified 
and shown as R13A. There Ls not the 
slightest need for this extra condenser 

R5 

RG 

224 

R13 
C5 

C6 

Intermediates. etc (Li - 

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

OTHER %UMMO STSTEMts 

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, so 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. U any readers 

247 

R9 

R10 Z C4 

R12 

C8 

t2Sj 

280 

j2,500 

Circuit of the re,ist- 
anee-reupled atapa- 

aer, 

7 
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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 
up with components, and we doubt if 
there Ls an easy way out. 

Whilst on the subject of the super - 
heterodynes we wish to clear up any 
misunderstandings which readers may 
pick up from the reports received from 
readers about the far distant stations 
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- 

1. 

! o 

.. 
tit 

,wi 
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caslon on which to fully extend the set. 
Probably considerable tinkering has 
been done also with the trimmer con- 
densers in order to get nearly perfect 
alignment for the setting of the dial 
on which the far distant station Is ex- 
pected. Thrown on to any old aerial 
in any location, and with fairly indif- 
ferent adjustment, it. should be passible 

t... 
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E lE TiRO$.í 

0 

to obtain stations from all States In 
Australia, but more than this calls for 
more or less freak conditions. 

The extra valve of this job will bring 
the total filament drain up a little, and 
is also going to affect the high tension 
drain by a matter of a milliamp or two. 
However, most power transformers will 
serve the Purpose quite well, and we 
used an ordinary standard transformer 
without any apparent trouble. The pack 
did not warm up greatly. and there was 
no trace of hum. This was a pack 
known as type H455. We ran the de- 
tector and output valves from the 21 
volt 3 amp. winding and the two r1. 
valves, the first detector, oscillator, and 
intermediate valves from the 21 volt. 8 
ampere winding, so that the fílament4 
overload was negligible. 
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YOU CAN'T BUY QUALITY AT 

A BARGAIN PRICE 

e 

J 

Penny Wise-and POUND FOOLISH 

*1ESLER' 

z I 

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

£411716 COMPLETE KIT Complete 
Coils. l. F. 

TranafotTttera, Padden, 
Gang Condenser, Knobs and Boxed. 

£411716 
Levey 
Chippendale, Sy 

Bue MA 4413 and Sts., 

KRIESLER RADIO Co. Ltd. 'Phon" MA 4430 
FACTORY R1P7n5aI' TATI%rs: GILBFRT I.ODG1: AND CO., LTD., Adelaide. Melbourne. Perth. J. D. S. MORIRISON, Brisbane. W. AND G. 

GFNDERt: PTY.. LTD.. Hobart, Launceston. BYRNE MOTORS. LTD.. Rockhampton. 
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8 VALVE "CLASS B" SUPERHET. 
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The finished receiver. 

The famous "B Class" Amplification System is used in 
this receiver which is for battery use. 

THIS Is a superheterodyne which is 
a trifle different from the usual 

run. It Ls an eight -valve battery 
Job. using the same coil kit as 

the big nine -valve ac. job de- 
scribed elsewhere, and in many 
respects resembles that job. It employs 
the famous "B" class audio ampilfer 
with two output valves working in what 
is called a push -push circuit.. Not only 
does this scheme cut down the battery 
consumption to a very low- figure, but 
furthermore the actual battery current 
consumed becomes proportional to the 
volume of the job. If the volume con- 
trol is advanced fully and the set tamed 
to u nearby station, quite terrific volume 
can be obtained, and the "B" battery 
current` rums up to 20 or even 30 milli - 
amps. On the other hand, when -playing 
softly the "B" battery current drops to 
about 10 mlllamps, and, of course, means 
Chat 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 Ls not particularly expensive to run. 

VIE COMPONENT P%RTS 
The aluminium base should be of 

ample proportions to accommodate all 
the components without crowding. The 
size mentioned in the parts list should 

bé ample but for the depth. Certain 
types of volume controls are rather too 
wide to fit under a 21n. base, and on 
this 'account it may be wise to either 
obtain a small volume control or else 
a base with a depth of 21 or 31n, 

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, padding unit. 
ganged condenser, and so on, and Ls, of 
course, all matched up ready for opera- 
tion with only minor attention. 

THE SPECIAL TR %NSFORIIERS 
For class B amplification we must use 

a special type of input transformer. The 
ordinary audio transformers cannot be 
used for the purpose, and 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 
a dynamic speaker with a built-in input 
transformer. 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 

so 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. 

V %LVES 

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 not advise this. If 
four -volt valves are used they are only 
available in types having the cap con- 
necUon connected to the plate and not 
the grid, as is the case with those speci- 
fied. This means that in order to use 
the four -volt valves the leads from the 
coil cans would need to be altered. and 
all sorts of oscillation and other troubles 
might creep into the job if the ti+irlrg 
of the pate circuits gets mixed up with 
that of the grids. 

B ITTEitIES 
The actual drain on the "B" batteries 

will average only a comparatively low 
tigúte, but at times when a loud passage 
of music is reproduced it may be pos- 
sible that the drain will rise to 20, or 
even 30, milliamps. 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 actually save money 
in the long run. The "C" bias battery 
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ALUMINIUM SUBPANELS r 

BUY DIRECT AT FACTORY PRICES 
We are actual manufacturers -Sell to you direct at factory price,. 

Note the big savings - 
Further Reduced Price. on Quantities. 

We con supply Subp+toela for all circuits featured in this book. 

QUICK SERVICE -WHILE YOU WAIT 
She III a S a 

Si,. 1: a lets tt 
she 1691 a Ill' a 
She 18 a 1-' a .. . 

SPECIAL PRICES 
Ctn. a Sin. a :in. at .. .. 

1:In, x INn. º tln, at . 

141n, a 9Y,ln. a 71n. at .. 
ism. x 111n. a 21n. at .. .. 

lain. a Pin. x tin. at . . 

loin. a Jo'4in. at 244D,. ü.. 
171n. a )lln. x gin. at . .. 

. .. .. . 1 I .1 1' a 1. s 0 . .. .. .. .. .1 1 

., , _ 4 ` ltl+e 11 a 10 a . a ,. .. ,. .. .. . 7 - 

. . .. 11111 54,e 17 a 11 a 2 " , .. .. .. .. 1 

. . f,0 site le a 014 a t . .. .. .. .. a 

FOR SUBPANELS, STANDARD SIZES 
.. .. s,' 11.1n x 111n, x Yin, at .. .. . . d 9 

10141n. a p4dn. x L'/n. it ... 6'J 
335n, a t0/;In. a!In. at . . .. .. 
tl1n. s Illn, a 21n, al 

Plus Sales Tas-6,11 Precious 1Jats 
Cancelled. 

1 5 
0/10 

. .. .. t 
.. 1 

TRANSFORMER CANS, 43 a 6 a 5in, high, mild steel 
1 
/ O sprayed aluminium, price .. .. .. .. 

Spx al Prier ter Quanlitr. 

COIL CANS, Special Price, led each 
Sorbet Halts (gut to Order While Ion Small HolesWalt. 

ad Each. 

QUICK SERVICE -WHILE YOU 
Drilled, I1- Doirn. 

WAIT 
Daily deliveries-Panelo cut and bent while you wait. 

HARRY CRABB, LTID., 
CNR. RILEY AND RESERVOIR STREETS, CITY 

(Opp. Reservoir) FL1887 CI 
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hope to succeed iitti '' 

e .t 

You cannot 
!n 

}rt 

If you do not know 1112 I° 
your job thornughlt, >3 k i 

Let us help you a1ó»3. I 111;- 

r 
lY 

THE AUSTRALIAN SCHOOL 

We Supply Parts 
for Vie practical course. and they become 

the Student's OWN PIIOPICRTlt. Send the 
Coupon for our 42 -page 

Free Booklet 
which explains the syflabns of the HOME 
STUDY instruction method' contained in 

Ten Courses 
some of which are:-Hsy+nners Practice) 
(.tune: Advanced Course: A.O.P.C. (Ama- 

ur Projection: Mot Cade. 
Cannot; 

le ¡k icing; 
Sound 

British DiplDmas 
Inch as lai.LW.T., Aawe.LW.T.. Student 
I.WV.T.. can only be obtained through our 
School: u we are the Offialal Repreettta- 
UTo In Ae trap, for the Institute of Will- 
ing Technology «London/. 

Free Employment Service 
Our rmployment service la at the 'terries 
of all atuden', and we do everything 
paesab'.e to place them In suitable. po'1- 
I on. in the Radio Trade. 

'V 
A 
t. 

." V 

Rectify the 
matter NOW. 
Learn all there is 
to learn by enrolling 
TO -DAY with: 

OF RADIO ENGINEERING 
Suitable Terms 

are aviUsbie, but you are at liberty to 
mention what you can afford. Your tug- 
ge3tton wall reach* our earnest considera- 
tion. Remember: There are NO BINDING 
CO:STRAIT $ to sign when enrolling WITH 
1113 - 

Freese rend withered obligation your 
FREZ Bn.skt-t, 'Sound Radio Eeoklrer- 
tap." 

AUSTRALIAN SCHOOL 
OF 

RADIO ENGINEERING - 

We nbtey Not e . Railway Sonar-, 
SYDR$Y. 

Zti 10 s /all se e, Ls , adds e, oa t 
or ' 

1". . 710 

NEW ZEA LAND n 
STATIONS 

A (ala- 
C 'Ion and schedule. 

tarklºnd.329 met rct 
91..1. LLo , '1 : 

" -duy-: 10 30 a.m. to 
n. .n, 0 p.m. to 20 lU pm. approxlmatN_ 
l.tt .ay: p-rn te 10 win. approximately. 

:YAW.$,U.H., Wrlllntton-116 ntttrt , 

'JO kiloeycln: u'e,.k-anya. 10 20 a.m. to 
noon. i p.m. to 10. 1 p.ot, apuroxrmately 
tl ülday: 3 pm. to 10 p m approx.matety. 

Chrlsaehuren.--. . metre . 

900 Elise) -1 . I -It-4 u. :o 10.20 
p : approaictut.ly" Btioda,- J p -in. 'o 10 
p m. approatroately. 

tY t-Na..n.n., UuneNn.-491 mein. 
kllo't'' : weaS-dut.. 1 lint. to 10.30 p.m 
app..,x4natelt, Mandel 'rn" to 10 4 in 

ppror e 1. 

B Class 
IZB-The La Gloria Gramophone Co., 1.1 

Raanganape Road, Aueklann.-..4,a mesa 
heI guar c' 

1111-G. e. Anchcz. Hamilton. 1 

e ' e 1 ktlocycl' 
4/J-khns. Ltd.. Chancery treat, tuck- 

land- .J mltry . 1330 kllt'rycle 
IZ\I--w . W. Redeem. 34 lusty (toad. 

5tanerewa -.47 0 melre7, 1210 kllocych 
IZQ-Abater Plano Co.. turkiand.-1-44 

ID r ll!`0 kllºtyclea 
1ZK-he,i.. Zany. Ltd.. tuckland- 7 

m - . 11 kth'ye 
1/-NrCabds nadlus Auckland -:11 

rn 4_l toryc' 
era -The Kcrth Taranaki Radio SeeieI . 

Empire Itulldlnas, New l'lymouth...144 file- 
t. . 12..0 kilocycles. 

.`7.11-T. It. Roston, 9 Munro turret. 
Naplar.---:30 metre,. 1.10 kilocycles. 

tZD-W. D. tnseD, 1.4 Queen Street. Mat,- 
tertoo.-334 metrtj, 1150 kllaeycic_ 

¿YE -R. G S. Allen, Clain St.. Etttabuna. 
1211`(. R. Hansen and Co., Ltd.. 59 

Latham Street. Napler.-230 me' I 
kllacyelea. 

T. C. nand,, Eblhorpe Arena., 
Gbbarne.-201 metres. 1150 kilt,. ek 

/.CD. A. Morrison and Co., The Arr. 
nue. Wansanol,.-;AO metres, 620 hilaxycle 

7Z31-..%tealer Kent Radio Service, Ltd.. 
218 Gladstone (toad. Ghborne--3et metre , 

1150 
kUlcycle-. 

-7.R-Radio Speclallties. Ltd.. \'Ietorla 
%venue, ttanganul.- St,0 mutes, 000 1014- 

cycl 
1ZW t w Broadcasting Service, Ltd.. 

H. NImmo and Sons' Bldg.. Wellington. -- 
PS metres. 1120 klloeyelt 

3ZC-..ew Zealand Farmers' Co-ar.ataae 
tun, Christchurch.= 100 metre . Il kl'o- 

IZI-(L C. Raichrlor. 190 Dee Street, In 
vercarglll.-2o1 metre,, 1100 kilocycles. 

41L --Radio Service, Ltd.. CAI Martn. 
draw Road. Dunedin. -240 metr- . 1 

ktterarl . 

41O--Ilarnett's Radio Supplies. The t]eta- 

go , Dunrdln.-270 metre.«. IOW liia- 

ZW-Rdlo Sales and ysehangea. Ltd. 
1%. A. Clark), Princes Street, Dunedin. - 
25d mitre9. 1100 klla'rcl 

1131-J. D. 3leierrn, I PrIMes strr-t. 
Danedln.-271 metres. 1000 klla2Idea. 

J_1 PANESE 
STATIONS 

To be heard b, Ocean 9 
midnight. 

J TAK -Tat/cogs .. 
JOAK-Tokt 0 . ... 
JOFlt-Hiroshima . . 
.111K-eapporo 
J OCK -Nagoya 
JOCK -Kumamoto .. 
JOPIc-Bhhuoka 
.1011K-eendat .. 
J QAR-Uarten 
JOHK-OrJka 
IJWK-Kanayawa . 

JOFK-Okayama .. 
JODK-Ke1Jo 
MINK -n.4~ "... 
J0011 -Kioto , . 

*JDtK traps^1113 
k 

p.m and 12 

9rD 337 1 k 
10 

6x10 3s9 10 1kc r 
tx 1e1 10 k . 
910 370 10 k,w 
7C0 Ii00 10 C 

775 326 90 t' 
770 310 10 

760 305 500 trato 
7.10 400 10 k w 
710 423 3 . 

65 437 t100 satf 
43:. 1 

6,"1 471 tk ,,a 
5 471 34,0 at' 

in addition on e st.,1 
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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 bias voltage 113 

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, so one with even 
a small capacity will give quite good ser- 
vice. However, the set Is not suitable 
for running from dry cells, and either 

' way a difficulty arises because one cell 
will not give quite sufficient potential 
for the filaments, whereas two cells will 
give too much, and make it necessary 
to fit some means of breaking down the 
voltage. 

Tilt, 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 obtained from some of the all- 
electic 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 wince 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 the circuit 
diagram. The alumlr-ium base 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 or.e of the screws and nuts 
holding the socket in place. It Ls quite 
useless attempting to solder a lead on 
to the aluminium in the usual way. 

23! 
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C-Cr-7v A- C B - 

PARTS REQUIRED 
t-Alumlutum base. 
1-8uperhet kit (Krieger). 
1-Vernier dial (Radlo..ws, Raseophoae, SDco). 
1-Special input transformer 1RadtokeI, Lek - 

melt). Type 2-7. 
1 --Special output choke (Radiates. Lekntek). 

Type 5.8. 
1-.5 mid, fixed condenser (Hydra, Polymef, 

Chace:, Wailer), T.C.C.). 
a....1 mid. lilted condensers (Hydra, Potymet, 

Choaax, Witless, T.C.C.1. 
I-.O1 mfd. flied condenser (Hydra, Polymer, 

Chace:, Werless, V.C.C., Alpha). 
3-00035 mid. axed condenses (Renade, Met - 

leek, T.C.C., Alpha, Pilot). 
1-0005 mid, fixed condenser (Rewrote, Wettcss, 

T.C.C., Alpha, rnorl. 
I :neg. grid leak :neg.eak 11,R,C., Renrade,.lnter- 

natioaal, Alpha, Pilot). 
1-260.000 ohm grid leak (1.R.C., Renrade, inter- 

national, Alpha, Pilot). 
1100,000 ohm grid leak (I.R.C. Rearade, Inter- 

national, Alpha, Pilot, Radiohm). 
1-10,000 ohm grid leak ll.R.C. Rearade, lnter- 

ntrltonal. Alpha. Ptlol, RadlohR). 
1-Radio frequency choke (ltadiokes. Sueco- 

pphone, Krieger. Unlock). 
s-U.\ type sockets (Rantade, Rayeopaonel. 
1-30 ohm thermion (Radlokes). Type 5-10. 
1-Filament switch. 
Value* -3-34 (Radiotron, Philips. Kenrad, 

5- 12 National Union, Mallard. 
4-30 Cossor). 

Batteries -3-15 volt "B" Batteries Umper. 
Seer -Ready. Diamond. Volta). 

1-9 volt "C" Battery (tmpex, Ever - 
Ready. Diamond, Volta). 

1-2 volt Accumulator (trade). 

ADJUSTIME\'TS 
Apart from the usual adjustment of 

the trimmers or the tuning gang and 

r d(l 
L 

II ;11 

230 

AT. 

C yii r 5+6715C*6v 8+135v 

230 

230 

the padding condenser along the same 
fins as mentioned for the other supers. 
there Ls also the adjustment of the bias 
battery voltages. These are most im 
portent. For the r.f. and intermediate 
valves it is probable that 2 or 3 volts 
will be ample to stabWse the job, and 
yet 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 Ls not critical, being chosen to 
give the most gain 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 aminimutn. Again 
when 1t comes to the output valves we 
may find it necessary to tinker with the 
bias voltage. Sometimes ' it ell) be 
found that the set will only operate In 
a weak manner when a very low bias 
is applied, and as soon as the high 
bias is applied fails to operate at all. 
This indicates a major fault, probably 
in the input transformer, and is not 
normal at all. If a meter for measuring 
current (mlllanimeter) 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 1 

, 

I 

s 

A rear idea of the 
set. 
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carefully checked. The bias should then 
be 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 ntilliamps. 

o 

WIIE AERIAL R. 
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 ar.y given setting of the 
aolume control the noise level will be 

constant, no matter how large the 
ferial. And so if a larger aerial means 
treater signal strength it just natur- 
illy 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 
imount of output volume. 

SERVICE AND ATTENTION 
The Krtesler coil kit used in this set 

is covered by a guarantee, and if at 
any time any builder of one of these 
nets doubts the accuracy of the match- 
ing 01 the soils or anything like that, 
the Kriesler Co. will be pleased to assist. 
They have also a special 'phone number 
for service queries or ar.y questions deal- 
ing with any of the superhets. using 
Kriesler coils. This 'phone number is 

MA3377, and is open during the usual 
business hours only. 

f nt ' 
Int In t. 

N°2 

MORE REPORTS 
FROM "W. W. 

READERS . . 
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ALL ST%TIONS ON lorr. At ni \L 

`1 . 
Ai FREEMAN. Nicholson Street, Greens - 

borough. South Brisbane:- 
"Having been a reader of the constructional 

articles since 1926 appearing rn 'Wireless Week- 

ly: I thought you would be glad of a report 
of the above set (Universal Fbur1. 

-The set was built as near as possible as a 

duplicate of the one appearing In the article, 
except for two small eubstftutions. A /mad. 
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: Sensitivity was very good, all 

Eastern stations of :00 watts and over re - 
dyed on the speaker on a 10ft. wire thrown 

over the nearest picture. New Zealand. West 
Australia, and ten Jape.' stations received on 
an ordinary Indoor aerial. Much greater sensl- 
tivtt), on shorter savelengths--i microvolt at 
AO, to l0 at 550, 

"Selectivity. as far as cutting out local sta- 
tions, excellent; others half a degree. 3 metres 
*say, received clear of interference. 

'Tone-fair on AmpllOn Magnetic. curve fell 
barely at both ends. 

Tuning very easy." 

UNCANNY 
AM E. A. WESTCQ'IT, McDonald Road, 
iLL Lisarow, 5.13. W. (29/8/'32) 

"Acting on your recent advice, I have corn - 
plated the Universal Pour Battery Supethet 
It Is all that 'Wireless Weekly' claimed. Se- 
lectivity L almost uncanny, and tote Is won- 
derful on a long aerial toff. high and soft 
lone.' 

. 
puma Mr. E. Gilbert, Devon, .Maud Street. 

Belmont (118/9/33).- 
'in my spare time lately I have been work- 

ing on a Stromberg-Carlson auperhet. as dos- 
cribed in "Wireless Weekly' tome time ago 
(January 15). Since completing it I have 
b_en.getting good interstate eptlon on an 
Indoor aerial without earth. I find the set 
very sensitive all over the' dial. and have the 
padding unit at is peak (having Just held 
KFI well clear of 4YA and at good volume)." 

e 

FROTH Mr. Jack Hodder, el 51 4)uford Street, 
Paddington <Z1/9114).- 

"I am the proud owner of an 5 -valve super- 
heterodyne which I built up according to your 
article in 'W1ri4. - Weekly.' March 16 
called 'Outsupering the Superheterodyne.' I 
am so delighted with results that th dint 
night I tested It out, which was, of course, a 
few month' ago, I felt like opening all the 
windows and throwing my cheat out,'or should 
I say your ch6t? Anyway-congratulations! 
My super. brings In 2CO, SCK, SHA. and 4QG 
without either earth or aerial-ls this good 
or Just ordinary?' 

'7 
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0 
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t 

Above: A plan view. show- 
ing layout. 
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FROM Mr. H. Carter, la Queen strert, Reek- 
hampton, Q (29/9/32).- 

"T have built the Universal Pour as a bat- 
tery set with very gratifying results. It was 
Intended for our shack on the coast. al null 
Park, where I sin giving It a try -out. So far 

1 have received 44 stations-KFI from Los 
Angeles overloads the rpeaker from 5.30 till 
e p.m. I also like the tone. It's only when 
one hears a station like KPI under good 
condition*. with no Interference, that one 
begins to realise the shortcomingsof our Aus- 
tralian Jations. I can hear WIC all day 
long on the loud -speaker." 

YOHTIIFR REPORTS 
At 1 p.m. on Monday. July 18. "Wlrelesa 

Weekly" recoiled the following telegram: -- 
'FURTHER RiPORT ON' BATTERY SUPER- 

SET., SST GIVER CAR TEST, AND ALL A 

STATIONS IN VICTORIA AND THIS STATE 
COME IN WELL AT NIGHT. ALSO MANY H 
CLASS VOLTAGES OF SET FAIRLY CRITI- 
CAL. AS SET STOPS OSCILLATING WITH 
LESS THAR 60 ON SCREENS AND 90 ON 
PLATES. DRANSPIELD." 

At 4.30 on the same day another telegram 
was received:- 

"HAVE MADE FINAL ADJUS'T'MENTS, AND 
AM NOW RECEIVING LAUNCESTON LIKE 
SYDNEY Ile DAYLIGHT. DRANSFIELD." 

A subsequent telephone call from Adamin- 
aby gave the call -sons of further cat onn 
received. 
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Circuit for Une railer. 

For Suppressing Power Supply Noises 
THE 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 
passible. For example, the ordinary 
suburban sub -stations that one sees 
mounted up on poles may be stepping 
clown from 11.000 volts. This voltage 
is very high, and. naturally, no mat- 
ter how perfect the insulators, there is 

a certain amount of leakage, and so on. 
This actually generates radio frequency 
signals very similar 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 - 
cep, Ion. 

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 ntfds.' each. 
Personally. we do not recommend the 
ratting of large capacity condensers 
across the 240 a.c., considering that .1 

tnfd. Is ample capacity to by-pass radio 
frequency currents. without passing any 
appreciable :r.c. For the chokes, any 
of the honeycomb coils -are effective, 

the chief thing to watch being the 
gauge of wire. It should be sufficiently 
heavy to pass 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 
d.a, and there Is a big difference be- 
tween this test and constant worsting 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 CIIOKES. 
The honeycomb chokes have several 

minor features to recommend them, but 
a description of a choke which sounds 
remarkably efficient 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 lib. of 18 -gauge d.c.c. 
wire wound on a former. The two form- 
ers are built up by using three pieces of 
bakelite, each 6in. square, mounted on a 
centrepiece of sin. bakelite. The actual 
width of the slot formed between each 

ELiMINATINC HUM iN THE 
"1932 SERIES." 

IF any hum trouble is evident with the 
resistance coupled versions of tither 

the "1932 Series' or the "Oubupering" 
it may be advisable to make a slight 
alteration in the filter system. Instead 
of running the can of the first electrolytic 
condenser (the one connected to the rec- 
tifier filaments) to earth by mounting the 
can directly in the base, it should be corn 
plotely insulated front the base. Then a 

lead should, be token Iron, Mc can. to the 
centre tap of the high tension secondary 
winding of the power traru/ormer. 13y 
doing this'the main bias resistor becomes 
included in the filter circuit, end should 
remove the last trace of hum. 

square Is lira. 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. 

PR.ECAUTIOVS. 

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 sufficient 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 
piece 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- 
strfftted, 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 should he 
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---r- 
All the Parts for All the Circuits 
Just Compare these Prices ! ! ! 

The 8 -Valve Class "B" 
Superheterodyne 

Complete Set of Parts. Including Valves, 1 
heavy duty B Batteries, I as. C 'natters. and 

Clyde Accumulator. Speaker extra, 

£16/10/- Nett 
Out-supering the Superhet. 

Parts for the Tuner. Including Valve, 

£9/10/- Nett 
Resistance -Coupled Amplifier 
'set of Parts, Including Valves and Speaker. 

£6/5/- Nett 
The Baby Superbet. 
Completa Set of Parts. Ineludlnt Valves and 

Speaker. 

£11 Nett 
The Superheterodyne Tuning 

Unit 
Complete Set of Parts, Including Valves. 

£8/8/- Nett 

The 6v. Battery Superhet. 
Complete Set of thins. lnetnding` Valves. 

Speaker and Batteries extra.) 

£7/8/- Nett 

Nish Pull Audio End 
Complete Srt of fans Including Valves and 

Speaker, 

£9/12/6 Nett 
Universal 4v. Superhet. 
c.inowe Set of Parta. Inol°dint Valves and 
%motion l'ermagnetie Speaker. 

(Batteries extra.) 

£14/15/- Nett 

The New Radiokes Superhet. 
Complete Sr( of l'..rts, Including Valves and 

Speaker. 

£12/17/6 Nett 
The 9v. 58 Series Superhet. 
Complete Set of Parts, Including Valve. 'and 

Speaker. 

£ 19/5/- Nett 
Jensen D15 Speakers 
111 resistances. Each .. .. 
Jensen D9 Speakers 
tit resistances. Each .. .. .. 

31/6 
50/- 

Radiokes New Design Power Trans- 
former 

3.0.110 100 rn/a. 6v. . amps. 
".6e. °m`".18/- each Y2.61".i, 0 amps. iv. :amps, 

Martin de Launay Ltd., 
CORNER 

Clarence and Druitt Streets, Sydney 
'Phone, M4268 

King and Bolton Streets, Newcastle 
'Phone, New. 959 

WI 1- Se 52 ISSUES 
. T1L'T IT1L'1aT1 nnci 

FOR ONE YEAR 
''WIRELESS WEEKLY" gives you the complete 

.broadcasting programmes from every important 
station in Australia a week in advance in addition I. 

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. 

Please forward "Wireless Weekly" for a period of 
for which 1 eiiclose for 

(Add Exchange to Country Cheques.) 
/. 

NAME 

ADDRESS 

.t; 

Subscription Rates: 12 months (52 issues), 13/- post free; 6 months (26 
issues), 6/6 post free. 
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HOW TO MAKE A 
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This (tower transformer, having tappings for all 
toltages, is Imitable (or use in any of the reeeiters 
described in this book. It is not difficult to make. 
and will cave the consistent experimenter man" 
Ilillink,. It is a reprint of a "Wireless \\'eeklt" 

contribution by N. Hney. 

UNDOt HTEDLY ene big drawback 
to building in succession all the 
sets described In "Wireless Weekly" 
rand other technical journals) is 

the fact that power transformers of 
different ratlines are so often specified, 
and in our (that La to say, yours and 
miner present financial state the pur- 
chase of an additional power trans- 
former while another perfectly good One 
toes to 1. aste 1.s quite out of the ques- 
tion. So we are wwto ^^the idea of a 

5.sid 

7.5 volts at 3 amps.. 22.5 watts: and 4 
volts at 8 amps. 32 watts; giving us a 
total of 109.5 watts. As It is unlikely 
that tire windings nlll all be used at 
their full current and voltage ratings at 
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), so we may 
rate our transformer at, 100 watts, and 
design accordingly. From the usual de - 
sien formulae for small transformers 

10o5=500 soot , saw or111-75 
,OO 1v1 A TA 

Frc l 
"universal" transformer, one which can 
be used in a set requiring a transformer 
of practically any specifications. 

Such a transformer must have a high 
voltage secondary giving a range from 
300 to 400 volts centre tapped at 100 ma, 
rind various voltages up to 730 for half - 
wave rectification, with a 281 or similar 
tube. The filament windings must pro- 
vide voltages of 2.5. 4, 5, and 7.5 at 
various amperages: at least, three wind- 
ings will be necessary. l',st, a 2 amps. 
winding giving 7.5, 6 or 4 volts. to allow 
for any type of rectifier tube. Second, 
a 3 amp. winding for the output tube or 
tubes giving 7.5, 4. and 2.5 volts, to 
allow for type :50's, Continental, or '45 
and '47 types. Last, but not, least, an 8 
ttlnp. winding to heat the remainder of 
the tubes In the set (r.f., detector. 1.f, 
states, etc.), and allowing for voltages of 
2$ and 4 volts, to be used with types 
24, '27, '35. etc., and Continental tubes. 
The windings and taps for such a trans- 
former thus appear as in Fig 1. 

Corning now to the desist) of the 
transformer, we find first the wattage 
ratine: We have 400 volts at 100 ma. 
40 watts; 7.5 volts at 2 amps., 15 wattss; 

r"" O 2 5 0 l 4 

3A $A 

with stalloy cores, and allowing a flux 
density of 60,000 lines to the square 
inch, we obtain the primary turns per 
volt as 3.5 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 3.6 as the secondary 
turns per volt. 

Turning now to the core, Levenson's 
and other city dealers supply laminations 
as shown in Fig. 2, punched with a hole 

1,, 

c 

0 

FIG Z 
1n each corner for 'a 5-32ín, bolt. The 
width of the central leg is ltin. Divid- 
ing 2.15 (the required sectional area) by 
1.25, we get 1.721n. as the required 
depth of the core. This is near enough 
to 14in., and the slight extra core area 
will give us an additional margin to pro- 
vide for iron losses due to the holding 
down bolts and the alight air gap intro- 
duced by the two cuts at the bottom of 
the middle log 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 lamination, inserting 
through the three formers and bending 
fiat again. ,Alternate laminations should 

Primary . _ . .. . 

,eeendar .. .. . 

WINDING TABLE 
Wire 

25 B. and 8 
6 8Wo 

Erma. cooper. 
B. and 8. 

34 B.W.O. 
Lnem. copper. 

I'iIamenl- 
2.5 and 41. , SA 

'Mamma - 
2.5. 4 and 7.5V, SA 

t tl..ment- 
4, 5 and. 7.5V, 25 

11 B. and 8. 
14 8íí'.O. 
u ex. eop',er. 
16 B. and 8 
IR B.WO. 
',c.c. copper. 
18 B. and 8. 
16 8.W,í 
D.e.o copper. 

Turne 
640. 

la layen of 45 turns 
and one of 10 turne 

Tanned 
765. At end Of 1 ith 

laver. 

1440/1440 180, 360, 1440, 1950. 
45 layers of 60 turna 2520, and 3700. At 

- ch. end of 3rd. 6th 24th. 
.. 93rd, 42nd, and 45th 

la era 
16 

Two layara of 6 and 
one of 3 turns 

17 
O. :ewer of IS and, 
one laorr of 12 turn+ 

27. 
One layer of 15 and on 

layer of 12 turne 

a. turna. At end of 
ffrac layer. 

L_ ad 14. 2.5, 0. 
9 and 15 tams. 

Leads 0, 2.5, 4, 7.5. 

111 and le turns. 
Lead. 0, 4, 5, 7.5. 
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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. seccndarry, 
and one containing the three filament 
windings. The formers are made of 
stout cardboard 1-161n. thick. and their 
construction is shown in Figs. 4 and 5. 
First the two square ends are cut to the 
dimensions shown, and the corners 
rounded. The diagonals of the inner 
square are new 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 of!, as shown in Fig. 4. The next 
move is to wrap the long strip around a 
block of wood 1 15-16in. x 1 3-8ín., gttl- 
ing the overlapping portions; seccotine 
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 pieces into the central portion 
of 'the former; after making sure that 

Isfec- 
^ 

/, 

/\ 
3q 

FIG 4 

A 

3; 

the 'end pieces 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 
a block of wood 1 7-81n. x 1 5-16in, and 

FIG 3 

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; thine 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, etc. It is im- 
portant to note that all leads should 
come out at the same side (not endi 
of the former. See Fig. 6. Winding 
may' now be proceeded with, the reel 
of wire being mounted on a horizontal 
nail in preference to letting it lie on the 
floor. The wire should be fed on evenly 

L 

4 "9 I I -I 
I a i , I . e a 

e e 

--- 01'-+-- IV +- 18 - Y --pit--1 yd_____, 

'FIG 5 

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 is 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 
1-81n. or 3-18tn. 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 
a knot in the wire. All leads front the 

and without kinks. At the end of each 
layer, wind a piece of white paper 
around the winding. Turns may be 
counted by observing the number of re- 

' o 
Yto íSo 

PRIMARY SICOMOuºY 

The Laminations 

volutions 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 pinion wheels 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 i, 
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 
seccoUned ever 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 then cut short, pro- 
vided with the appropriate length of 

*to" irD 

END B 
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spaghetti 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 an 1-8in. screw 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 
tour holding down screws (5-321n. x 

31in.) by means of four extra nuts; the 
holes for these screws should be 3 -laths 
of an inch in diameter. The coils should 
be arranged 1n 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 531b. cf stalloy lam- 
inations. Suitable clamping brackets 
will be required to hold the core lam- 
inations together. The other material 
needed is as follows:- 

ilb. 12 B. and S. or 14 S.W.O. d.c.c. 
copper wire. 

;lb. 16 B. and S. or 18 S W.O. d.c 
copper wire. 

LEAD 

ENDA END B 

PRI. SEC. 'FRS. 

Fro8 

MAKE USE OF THE 

LEADS 

k 
4%4 

3M4 
FIG 7 

o 
0 210 240 

IC 121 

'4lJll 350 500 
0 

+900 
}8C . 

+350 
181 

t.7Vll 

o 

O 

18t 

150 

2( 

7.5 

4 7.5 
0 0 

4 

1zg 

o V r 
ilb. 32 B. and S. or 34 S.W.O. enamel 

copper wire. 
blb. 25 B. and S. or 26 S.W.O. enamel 

copper wire. 
22 1-81n. x 3-81n. screws with nuts. 
4 5-32in. x 311n. screws. 
12 5-32in. nuts. 
44 soldering lugs. 
About 1 yd. spaghetti. 
About 1 yd. thin flex. 
About 1 yd. thick flex. 
About 12ií. strip Empire cloth. 
Cardboard, paper, secco'ine, paraffin 

wax, etc, 

READERS should note that 
they can obtain information 
about any of these sets 

from "Wireless Weekly.'; There 
are three separate information 
services. all under the personal 
supervision of the technical 
editor. (I) A free service through 
the columns in the back of the 
"Wireless -Weekly." (2) A free 
service, queries being answered 
o'er the air from Station 2CH 
on Wednesday e' enings between 
8 and 8.30. (3) A -reply-by- 
return-mail service, for which a fee 
of If- is charged. For the 2CH 
service letters should be addressed 
"Hull. c/o 2CH. 77 -York Street. 
Sydney," but for both of the 
other .ervices the address 5s 

"Radio lsiformation Service, box 
3366PP, Sydney." 

To prevent .ibration 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. W." INFORMATION SERVICE 

FORWARD THIS COUPON WITH YOUR QUERY 
1 To the "Wireless Weekly" Radio Information 

Box 3366PP., C.P.O., Sydney. 

Please answer the accompanying query 
(a) Free of charge through the columns of 
"Wireless Weekly" at your earliest convenience. 
(b) Free of charge over the air during your 
session from 2CH at 8.0 p.m. Wednesday. 
(c. ) In a special letter by return mail for which 

I enclose one shilling in I pone:note. 
1 money order 

"imps ' 

RULES : 
Ail branches of the ^WWlreless Weekly' Information Serrice are 
governed b. the /ollowfng rules: 41) Readers are requested to limit 
the number of questions and to be ca concise as passtbte: 121 

Replies by post will not exceed 500 words: 131 information cannot under any clrmam. 
stances be paten ove' the telephone; (4) As nearly as posslbte all preferential distinctions 
between trade brands will be avoided; (51 No special circuits can be supplied. and no quota: designs lot transformers, colts. di other such apparatus can be Oven: (61 The 
scope o/ tilt service dots not Include the an nccrine of general Questions, such as "What 
is Electricity?" Readers are Invited to make suggestions for articles dealtnp at length 
with that phase of radio In which they are Interested; (71 All questions are answered 
sincerely and e?Iclentty to the best o/ the chillty o) the Technical Editor, and to the 
Steer o/ the channcis of In/or/natters arratta,ie to him. No liability attaches to -Wire- less Weekly' for any ptlslnterpretalton o, misdirection of the information thus supplied. 

Service 

STRIKF OUT 
SERVICE 

NOT 
REQUIRED. 
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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 
LEK-MEK COILS £12/10/- 
COLVILLE MOORE ACCESSORIES 

Speaker & Batteries Extra. 

For high grade parts, super-sensiíire Receivers mid all Radio 
accessories. 

COL!/ELLE MOOIUF 
WIRELESS SUPPLIES 

4 ROWE STREET, SYDNEY 
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A Saperhet, with unusual features is 
described below. A 165 Ac. inter- 
mediate frequency channel is em- 
ployed which eliminates the possibil- 

its of double -spot tuning 

4 

w 

. 
.4 

"r 

The ULTRA 
Superheterodyne 

/N these days of rapid changes in ter- 
cult design, improvements in vacuum 
tubes, etc., it is very difficult 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 a8 intermediate 
amplifier. 

Thix combination has certain advan- 
tages ,ehich the older type could not 
attain. 

If the 465 itc. channel is used with 
tie 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 tune, a 
noise level which Is on a par with a 
good, straight t.r.f. receiver. 

Another advantage. very considerable 

in its effect, is the absolute elimination 
of double -spot tuning. 

Consider a station of frequency 1500 

kc. 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 sufficient r.f. signal allowed 
through to at least produce objection- 
able whistles on stations of about this 
frequency (1150 ke.). 

However, when the intermediate fre- 
quency channel is 405 kc., the Image 
of a station on 1500 kc. must appear at 
1300-(2 x 485) kc., i.e.. at 570 ke. For 
example, the image of station 3AK. 
Melbourne, would appear midway be' 
tween 7ZL and 2CO3 while' that of the 
station with next lowest frequency, 2AY 
would appear at 550 kc., above 2C0 on 
the waveband. Naturrlly, all other 
stations would have their images at still 
higher wave -lengths. We say "would 
have" advisedly, for even the most un - 
selective of r.f. circuits has sufficient 
attenuation to prevent serious trouble 
when mistuned by over 900 kc.! How- 
ever, as shown above. there is no possi- 
bility of double -spotting, on any station 
in the broadcast band, no matter how 

unselective the r.f. stage or stages may 
be. This feature, as anyone who lives 
under a broadcast 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- 
monic -less. With a 56, used in a circuit 
of suitable constants, and with a suit 
ably designed coil, practically pure 
sine -waves are generated, thus eliminat- 
ing possible trouble due to the inter- 
ference of the harmonic with 3UZ. It 
may be stated that 3UZ Ls not the only 
station that would suffer, as a region 
of instability would obtain for 30 kc. or 
so 'Ather side, with the set working at' 
maximum sensitivity. 

The circuit employed then is the 
plain, straightforward six -tube and rec- 
tifier. A 58 1s used as r.f, ainplifler 
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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10000 12S 1500 

Note :- 
Standard Power Choke may be 

used an place of F C s a 

7500 ohm Shunt Field 
substituted. 

S7 

56 

.; ürlituum 
90 

s -_, 
4,. -----Jwt---r i0000 

58 

The aerial and r.f. coupling chokes are 
so arranged that the electromagnetic 
coupling between primary and second- 
ary is a minimum. Thus the couplini 
is practically -pare electrostatic, with a 

minimum of damping on the tuned cir- 
cuits. 

It will be found that when receiving 
locals, the output circuit overloads be - 

lore the volume control is anywhere 
near cull on. To make passible smooth 
control of local stations. a 1500 ohm 

"sensitivity attenuator" Is embodied 'in 
the bias control of the r.f. and 11. 

amplifiers. 
The intermediate frequency trans- 

formers give a splendid band-pass effect 
on 465 kc. Adequate selectivity 
is given by . the four tuned circuits, 
'Aline the gain of the stage brings the 
overall sensitivity to a remarkably satis- 
factory level. 

A 57 occupies both first and 
second detector sockets. A 58 :nay 
be useh as first' detector, but results 
are not so good unless special arrange. 
inents are made regarding the pick-up 
from the oscillator. 

The audio dlrcult is simple resistance - 
capacity coupling, the only features dif. 
fering from normal being that the 
screen 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 
screen constants also. The penthode grid - 
leak is decoupled back to cathode, in- 
creasing bass response considerably. 
The third control may ^-onvenlantly be 
used for tone. The form of this may 
be left to personal taste. The four- 
pomt switch working in conjunction 
with a tri-valued condenser, from pen- 
tode grid to earth, is perhaps the sim- 
plest. A continuously varying tone 
control is, of course. productive of better 
results. but necessitates a 250.000 ohm 
rheostat. In series with. say .05 mfd. 
The best position for this is to use the 
qua:t:r meg. visitable As a potentio- 
meter, feeding in. plate ui the 57 

second detector, the moving arm goes 

oa 

Pad 

57 RFC 

40v 100v $SOv 
n f,v.'. Nkwsis 

15000 v. D. 

to the .05 condenser, the other side of 
which goes to earth. 

A power transformer capable of de- 
livering 70-80 ma. at 420-430 volts en 
:.bles the use of a 1200 ohm series 
speaker field as power choke. Trans- 
formers are available wluch 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 makes up the total draw from the 

THE ULTRA SUPERHET. 

Parts List 
1-Auttable base, 14 s 10 a Th. 
1- Ullaa" Inclined full claim dtal(Radtates 
1-Kit of superhe'. coils, &c.. (Radlokes). 
I- Power transformer IRadtokes (1-12), Xr(es- 

ler, Rakeophene, Unfrox . 

1-15.000 ohm voltage divider IRenrade, Radio- 
kc., Ralreophone. Xrtesler. Unioor. 

110.000 ohui ditto (Radiakes. Ittwradc. Rayco- 
Rareophonej. 

1-10,000 ditto tRadiokea, Renrade, Raped - 
phone). 

1-400 ohm ditto (Radlokes, Renrade. Ragma- 
n/hem I. 

1-125 ohm ditto (Radlokes, Renrade. Repro - 
phone). 

2--80 ohm e.t. resistors (Radlokes, Renrade, 
Raycophone. 

1-2 men. grid leaks IRenrade, Pilo:, I.R.C., 
Alpha, International, 

1 ', mew. Arid leak (Renroda, PRot, J.R.C., 
Alpha, Inlernattonall, 

1 .3 melt. ditto grid leak (I.P.C., Remade, Pilot, 
Alpha, International, Radlo2u.1 

1-10.000 ohm potentiometer (Chancery, Rayeo- 
phone, Uniroz Radlokes. 

6-.5 mid. fixed condensers (T blocks of 3) 
(Wettes. ll pdra. Choncr. T.C.C.1. 

3~_0l mfd. ditto (Wetlesa, Renrade. T.C.C.. 
Alpha). 

2-.001 ditto (Wetleu, Reierad-, T.C.C., Alpha,. 
2- .00o25 ditto (Weticaa, Rearadc, T.C.C., Al - 

2 'IcsElectrol>tic (Sprague, Drlytic, Polymer, 
T.C.C.I 

1-100000 ohm 'grid leak 
1-2nifd fixed condenser 
1-.1 mid. nixed condenser. 
1-Radio frequency cho..e (Radl.ekes, Rayco- 

pho'.' (Wear. XNes:eel. 
Socket', -1 6 -pan. 2 5 -pin, 1 4 -pin IPenrade, 

ReproP!oaol. 
NeccraarY screws, wire, solder. Ce. 

1 56 II/fen-Rod, Radtot ron, Philip,. 
Valves -1 57 Aatit,'tal Union. Coming. 

2-47 - 
3 sa (tvllardl 
1-0o 

Speaker-D.C. dynamic, with 1200 ohm field roll 
aed remit trsnetorm»r. matched far pentode 

Su ion. Jear.'n, Jnbde. 

---=~a 

47 
01 
4. vc 

F.0 
-.: 1200 

O.,» 

pack to about 110-120 ma. Either of 
these alternatives is quite satisfactory. 

The construction of the receiver pre- 
sents no trouble. The chassis in the 
photograph is 141n. x 101r.. x 211n.. 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- 
other. For example, it is necessary to 
mount the triple gang before the tuning 
unit, which comprises the three timing 
coils (aerial, r.f., and oscillator). 'rite 
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 easier 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 giving 
perfect 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 leiid from 
the second 1.f. assembly to second de- 
tector. Now line up the r t. circuits 
exactly, making a note of the tuninr 
positions of the locals received. 

Having set the dial on a high Ire- 
quency station, such as 2852 01. 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 .the oscillator circuit to maximum 
sensitivity, by means of the trimmer 
on the gang member, and the padder. 
The ,trimmer 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 thine= 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 u further trip to the 
low frequency end and back will result 
in a 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 ho. LI. 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 
tunes field strength 18, and at 1000 kc. 
17. and at 550 he. 18.5. 

It will be seen from the above figures 
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 
m radio. 

-. -, . e 
' ,.r- 

`war 

.16; 

. . 

R ' 
f 

4 

E 

' 

b. 

POWm ` ER 

ras 
,x,LE,CTRos 

A c 

fr... . 
-.+7 

. T V -- - .( a J a 
r ` ,, 

, 4 . 

---i 

At the top of the page is shown 
the layout of th,e Ultra Super - 
het. Immediately above is the 
sub -panel wiring diagram. On 
the left is a rear view of the 

receiver. ver. 
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CONDENSERS 
MICA MOULDED 

Made to IIakelle Casts in all 
sires. from .0001 to .01 mid. 
Esrey Condnt-.er is teed 
lo be s.lthln lu per cent, of Its 
rated salae Mid I. tested up 
to 1000 lolls, U.C. ' ?lade In 
Australia. 

.Waft to .000p mid. 
.001 to .000 mfd. 
of mid. 

Ash f,, the Condenser In the 
little green ease. 

e 

STT`Y^r 
4 r, ,FAIT a ` .,1. 

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 for testing these 

components with fractional accuracy. Details of this useful service 

are available on application. 

0 \ a Iu,00o Ortrtt o \< . 

Theme Resistors are accUrelely 
rated. All units will he found 

lo nary Ices than plus or minus 
10 p r omit of rated Value. 
They aill not 1xrred lh,dr oil. 
'anal tohranre of n, utanee 
stt.r years of nu% and may he 
depended upon to do faithfully 
their !,hart of work Dr!d4nea 
lo he soldered directly Into the 
circuit, 

1 Watt Type, 10,000 ohms to 5 mee. ohms. 
2 Watt Type, 2,000 ohuts to 2 mrg., ohms. 
3 Matt, T) pe, 10,000 to 50,000 ohms. 

The-p roved superiority of the 

sootu 

tote range of Durham I R C Rejlators 1, the fundts 
mental reason that most realo it manufacturer. u -e thin, se 
tandard equipment LOW 

NOISS: LEVEL. *Witty to stand 
overload. fmpervlout to tool,- 
Lure. In all standard re . t 

ns .s.ohms.m s.. fro 2000 ohm u y 

RItAM 
IMPORTANT NOTICE 

Durham I.K.C. Resistors, matte In the internal -Iona' 
Resistor Company, should not be confused with Re- 
sistors bearing a similar name. 

The Durham f,U.C. Resistor% are manufactured un- 
der a patented process which cannot be duplicated. 

Look for the Trade ,Klark on Emery Resistor 

(Wholesale Distributors-\en' South Wales: 

FOX & MACGILLYCUDDY LTD. 

NOYES BROS. (Sydney) LTD. 

Victorian Distributors: 
Au.trbltsian Enptiuecrine Equipment Co., Pty., Ltd., 

Evans t'louse, Bourke Street, Melbourne 

Advt. of AVM. J. McLELLAN, Bradbury House, 
55 York Street, Sydney 

. 

J 
T.C.C. 

CONDENSERS 
ELECTROLYTIC 

Stanutactored by the Telegraph 
Condenser Cu., London. sup- 
pliers to the tdmlralt,. British 
C.P.O., and the largest I able. 
Ifadlo. and Broad, sating (om- 
panles throughout the rorld. 
nicer 1. a 1.('.C. Condenser 
the every purpose. 

Manufacturers art Insitrd to 
call or ante for inf..rmatlon 
coneenuno any t,pr or Con 
denSrr rrqulred, 

8 mfd. .. . , 9 '6 
7 mfd. .. .. 9 6 

- . .v,s. t - 

4T i ` :. ,i %. %MXfa , -[ . - - 
'S r .. .r ypr 

e _-s- 
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How much is summed 
up m that one forceful 

word !\- and there's just as much\and 
more 

in the New EVER-READY\Radio 

Batteries 

-for they are PACKED 
wit POWER 

Steady, 
strong, 

reliable 
under all climatic 

conditions, 
the New EVER \- 

READY 

Radio Batteries 
are the, outcome\ 

oft 

thirty-two 
years' reséarch 

in the world- 

wide EVER -READY 
Laboratories. 

I 

Latest type cells-each 
in its sep- 

arate new -process 
insulating 

tube 

so that no current 
leakage 

is\` 

possible, 
and a new protective 

\ 
seal top which 

guarantees 

full voltage 
to the public. 

Insist on EVER -READY 

-- there is only one 

BEST 
Battery 

! 

- =. illb 

Manuf.'4 
it d by 

THE EVER -READY 
CO. 

(GT. BRITAIN 
LTD.) 

Sydney 
and London. 

AUSTRALIA'S RALIAS BEST 
gRTrER1t5 

! 

TORC HES;R EFIlis F. -._q,. RAES 
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THE 

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. 

r. 

These Radiotrons give greater out- 
, 

put per valve with same signal in- 

put. - 

Obtainable from Radio Dealers 
Everywhoro 

w`"rv.w,.sri:Si"5"` 
Jt' 

0O r 72 
R F .c},, 

AMALGAMATED WIRELESS (AUSTRALASIA) LTD. 


