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OF A GRANDFATHEP 

CLOCK, BUT A TYPI-

CAL  "RACK  AND 

PANEL" OUTFIT  OF 

A MODERN  SOUND 

EQUIPMENT  WHICH 

YOU CAN BUILD YOUR-

SELF. SEE FULL DE-

TAILS INSIDE. 
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E 444 
GOLDEN 
DIODE 
£vrLd_ 

SCREEN 
CRID 
(SIX-PIN) 

THE E444 Diode Screen Grid 
renders possible the economi-

cal incorporation of the DIODE prin-
ciple in modern set production, offer-
ing at the same time the high gain of 
the screen grid audio amplifier, which was 
lacking in the triode types. 

it is capable of delivering 30 volts to the grid 
of the power valve with on input of only two 
volts, and consequently can be used successfully 
for gramophone as well as radio reproduction. In 
addition, automatic volume control is available if 
desired. 

The Golden Range, of which the E444 is an outstand 
ing type, offers performance of unequalled efficiency 
a fact which manufacturers have quickly appreciated • 

FOR BETTER RADIO 

IL fil PS 
GOLDEN RANCE 

A typical circuit ar-
rangement  incorpor-
ating the E444 Diode 
Screen Grid as a com-
bined second detector 
and first audio stage 
in  a  conventional 
superheterodyne. 

"THE GOLDEN 
RANGE" 

TYPE  I PRICE 

E4521   18/6 
E445   18/6 
E444   19/6 
E455   18/6 
E4431-1   18/6 
E443iNg   22/-
1561   

rI ;Ras 
.Advt. of Philips La mps (Australasia) Ltd. (Radi o Dept.). H ea d Offi ce  and Showrooms, Corner Clarence and Margar-st 

Streets, Sydnex.  
It 
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lEIDITCR MAIL 

THIS month we have built up for readers a modern 

Superhet, "The Saxon Five," which is well within 
the range of the average pocket, and easily constructed 

by the novice. A feature of th's set is that it employs the 

new 2A7 tube, which is a combined oscillator and detector, 
and thus dispenses, without losing value, with an extra 

tube. 

On the smaller side, we have built up a two valve A.C. 

job for local work, since we have experienced a continuous 
demand for this type of set.  One of its most important 
features is that it employs the new 2A5 pentode, a tube 
capable of great amplification and output. 

The various Courses we are running —"The Three R's 
of Radio," "Making Your Own Records," and the 
"Talkie Series" —still continue to attract much interest, 

particularly the Three R's. 

We have had numerous letters from readers telling us 

that this particular Course has made some of the most 
difficult problems of radio clear to them. 

As there is a continuous demand for early numbers of 
"Modern Sets," we would like to hear from any of our 

readers who have complete sets dating from June 1, 1932, 
and who would like to dispose of them. 

We have provided a feast this issue for the shortwave 
fan.  In the "Ham Super Six" we claim we are presenting 
absolutely the last word in A.C. shortwave receivers. 

It was designed and built up only after a careful study 
had been made of the latest technical developments in this 
direction here and abroad.  Readers who build this set 

up can rest assured that nothing in Europe or America will 
be more up to date than this receiver. 
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1 

to  1 1 M odern Sets 

I 

I 

W HY NOT 

become a 

Regular 

Subscriber 

9 • 

for 9/-

we will send it 
POST FREE 
to you 

for 12 months 

THE MANAGER, "MODERN 

48a Queen Street, Melbou 

Please enrol me as a subscriber to 

for 12 months, post free, for which 

(postal notes). 

Name   

Address   
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General View of the Completed Receiver. 

The ECONOMY T WIN 
A Modern Two Valve A.C. Receiver, Employing the Latest 

2A5 Output Stage with Audio Decoupling 

)UGH conditions are becom-
ich that receivers with ex-
selectivity are needed for 
-.e.ception,  there exists a 
-,et builder and experi-
fers a simple receiver. 
',any radio writers ne-
of man in their en-
fe up the latest in big 
s.  That such sets 
'•d is only right, yet 

through choice or 
-build a large set 
--3et because he 
mild one. 

that the set 
irticle was de-
apparatus, and 
all the local 

strength, with 
ss located near a 
As a second set 

By C. A. CULLINAN. 

THE PARTS THAT ARE 
NEEDED. 

1 A. W.A. .0005 mfd. Variable Conden-
ser, Cl. 

1 Rrdiokes 13-plate Midget Conden-
ser, C2. 

1 T.C.0 0.00C25 mfd. Grid Condenser, 
C3. 

1 0.1 trid Paper By-pass Condenser, 
C4. 

1 0.1 mfd Papar By-pass Condenser, 
C5. 

1 T.0 C. 001 mfd. Condenser, C6. 
1 10 mfd. Electrolytic Ccndenser, 35v. 

peak, C7. 
1 001 T.C.C. Condenser, CS. 
2 7 mfd.  Electrolytic  Condensers, 

T.0 C., 500v. peak, 400v. working, 
C9, C10. 

1 Radio Frequency Choke. 
1 1 megohm Carbon Resistor, 1 watt 

R I. 

250,000 ohm Carbon Resistor, 1 watt, 
R2. 

100,000 ohm Carbon Resistor, 1 watt, 
R3. 

1 rnegohm Carbon Resistor, 1 watt, 
R4. 

250,000 ohm Carbon 
R5. 

Marquis 10,000 
R6 

400 chm Wire 
ter, R7. 

ShIe'ded Aerial Coil, Li, L2. 
Dynamic Speaker, 2500 ohm 
(Amplion), FC. 

Rar:iotron 57 Valve, Vi. 
Radiotron 2A5 Valve, V2. 
Radiotron 280 Valve, V3. . 
Power Transformer, with one 5 volt. 
2 amp. Winding, one 21- volt, 3 
amp. Winding, and one C.T. Sec-
ondary Winding, 350 volts aside. 
PT. 

Resistor, 1 watt, 

ohm Potentiometer, 

Wound Bias Resis-

Field 
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2 6-Pin Sockets. 
1 4-Pin Socket. 
3 Terminals. 
1 Valve Shield for the 57. 
1 Chassis, 11 x 7 x 2 inches. 
1 Vernier Dial. 
3 Knobs. 
Flex, Wire, Screws, Etc. 

in the home, it is ideal, since it is cheap 
to make, and if fitted to a neat cabinet 
can become a real musical instrument. 
The grouping of the apparatus is 
such that a very small chassis is 
needed, and it could very well be built 
up as a midget receiver if the builder 
was so inclined. 
The valves used are the type 57, type 

2A5 and type 80. The 2A5 is an out-
put pentode delivering three watts into 
a matched speaker. and to cut down 
the highs of the pentode a tone con-
trol is fitted, This gives just sufficient 
variation to cut out the surface scratch 
in broadcast transmission, or pick up 
reproduction, of gramophone records. 
Unlike many of the tone controls fitted 
to commercial receivers, it does not 
mutilate speech to any extent through 
total elimination of the highs. 
An examination of the circuit shows 

that it is quite a standard one, the 
screen grid detector being resistance 
coupled to the audio valve. No volume 
control is fitted, but the coupling re-
sistor, R5, can be replaced by a poten-
tiometer of one quarter megohm, the 
moveable contact going to the grid of 
the 2A5 valve.  If fitted this control 
could be placed under the dial so that 
there would then be four controls. 
The loud speaker should be one that 

will match the 2A5, and have a field 
resistance of 2500 ohms. 
Specifications for the power trans-

former are that the high tension wind-
ing should be capable of delivering 380 
volts each side of the centre tap, and 
the usual filament windings.  Such 
transformers, in various physical forms, 
are available from dealers. 
The coil is shielded to improve the 

selectivity and should be a commercial 
one designed for such work. 
No comments are needed in regard 

to the building of the set as the photo-
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telee 

Plan View, Showing Under Chassis Wiring. 

graphs clearly show the manner in 
which the various parts are placed. 
In wiring, the filament and high ten-

sion leads are cabled together to make 
for neatness.  No speaker plug is em-
ployed, mainly on the score of eco-
nomy, the speaker leads being con-
nected directly, in the case of the field 
windings, to the electrolytic conden-
sers. 
The grid leak and condenser were 

connected to the variable condenser, 
but could very well be placed inside 
the coil can.  If placed outside the 
coil can, it should be placed as far 
away from the rectifier as possible, 
otherwise an objectionable hum will 
be heard. 
When the set has been wired a volt-

meter should be used to check over 
the various voltages.  The output of 
the rectifier will be in the vicinity of 
400 volts, while the plate potential on 
the 2.15 will be about 240 volts with 
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The Circuit Diagram of the Economy Twin. 

Page Five 

260 approximately on the screen of this 
valve.  Measuring front cathode of the 
power valve to earth a reading of 16.5 
volts should be obtained with a plate 
current of 34 milliamperes. 
It will be noted that the detector 

tube is shielded and that a cup is fitted 
to the top of this shield.  This is 
necessary to avoid instability which 
often occurs when the various tubes 
are close together. 
Here are some suggestions which 

may be d: further use.  As mentioned 
before, a volume control can be fitted 
quite easily, by replacing the 2A5 grid 
resistor by a potentiometer of the same 
value. 
Should the builder prefer a deeper 

tone, then a 0.01 mfd. condenser should 
be connected directly between the plate 
and screen of the output tube, and if 
even  greater  variation  of tone  is 
wanted, the 0.01 tone condenser  in 
series with the tone control should be 
replaced witti a larger one.  In some 
instances, condensers as large as 0.1 
mfd. are used in this position. 

Record Reproduction. 
The usual place to insert a gramo-

pick-up is to break the cathode cir-
cuit of the 57, but this does not give 
very good lift. 
Better results can be obtained by 

fitting a switch so that when the set 
is wanted for gramo. reproduction, a 
resistor of 1000 ohms is inserted into 
the cathode circuit of the 57 and by-
passed with a condenser of 0.5 mfd. 
at least.  The pick-up should then be 
connected between the grid of the 57 
and the chassis.  However, care must 
be taken when doing this that the 
stability of the receiver is not upset 
when used for radio reception. 
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Looking Down on the Completed Receiver.  Note How the Tuning Con-
densers are Ganged! 

The HAM SUPER 
The  Ultimate in Ham Receivers, Employing Electron 

Coupled Oscillation and Separate Beat Oscillator 
Constrr cted 

W ITH the increasing congestion on 
the amateur short wave bands, 
the simple detector and audio 

arrangement is gradually giving way to 
the more selective types of T.R.F. and 
super receivers. 
Long experience with the regenera-

tive detector has familiarised us with 
its ability to give great gain and sensi-
tivity, but to a lesser degree it is poor 
in providing selectivity. 
In simple short wave receivers re-

generation is used primarily to give a 
beat note with the incoming signal, 
but in this job regeneration has been 
utilised to give selectivity, with gain 
as  a secondary  consideration.  Of 
course, the two are somewhat s'milar, 
because the apparent high selectivity, 
due to response to the desired signal 
frequency, is the result of the high am-
plification at the regenerative circuit's 
resonant frequency, and only ordinary 

by V. W. White, VK3VL and Described by 

amplification at other frequencies. The 
regenerative circuit gives high selectiv-
ity because the resistance normal to 
the gr:ci circuit is Cancelled by the nega-
tve resistance provided by the valves' 
operation. 

The Circuit. 
Tho circuit consists essentilily of the 

first detector using the 57 valve, a 
57 as high frequency oscillator, a 58 
as first intermediate, amplifier, and a 
57 as second detector.  For high gain 
tit's feeds into a transformer coupled 
audio stage, using the ind'rectly heated 
59 output pentode. A (C. W.) beat os-
cillator is provided at the intermediate 
frequency, so as to beat against the 
continuous wave signals to make them 
audible. 
It is most desirable that regeneration 

be aPplied to a preceding R.F. amplifier 
rather than a detectar. The regenera-
tive stage should operate in a linear 

C. M. Scott. 

fashion—that is, the va:ve must be 
biased to the middle of its curve, so 
t:iat its characteristics will be as con-
stant as possible.  A detector cannot 
o.)27.1te as a detector in this way. 
Secondly, it is preferable to apply 

regeneration where the signal is weak; 
that will be near the front end. 
Referring to the first intermediate 

frequency stage in the schematic dia-
gram, it will be noticed that regenera-
tion is provided by the tickler coil L7 
in the cathode circuit coupled to the 
grid coil of the input transformer.  Re-
generation, and hence selectivity, is 
controlled over the tuning or working 
range by the variable resistance R9, 
connected across the tickler through the 
block:ng condenser C8.  This control 
acts as a variable R.F. short across the 
tickler, thus effectively controlling the 
ferlback to the grid circuit. 
The blocking condenser prevents the 

- 
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cathode resistor R10 from Deing shorted 
out. The IT, transformer must be well 
built, as absolute stability is essential 
in the tuned I.F. circuits. 

The Component Layout. 
Referring to the top view of the com-

pleted chassis, three box shields are 
shown. The box nearest the front right 
hand corner houses the first detector, 
and some of its associate parts; the re-
mainder of the resistors and condens-
ers are mounted directly below under 
the chassis. 
Coming to the left along the front, 
n.-.:  o srield houses the high fre-

quency oscillator and some of its as-
socrate parts.  Next to this is mounted 
the 59 output valve, and directv be-
hind, towards the back, is the second 
detector. The box mounted at the back 
left hand corner is the beat oscillator, 
and back towards the right again is the 
first I.F. amplifier. 
It will be noted that the tun'ng con-

densers Cl and C2 of the oscillator and 
first detector respectively are ganged 
together and tuned by a vernier dial 
at the left hand side.  The tuning d'al 
in this position affords great ease in 
tuning over long periods. The schema-
tic diagram is drawn in an unconven-
tional manner, so that its layout corres-
ponds with that of the actual arrange-
ment of the chassis. 
The first detector and oscillator are 

tuned by five plate Formo condensers 
C2 and Cl respectively, ganged toge-
ther.  Connected in shunt or in paral-
lel with each condenser is another five 
plate Formo condenser C3 and C4. 
which are controlled from the front 
panel. These help in the alignment and 
padding of the two. stages. When once 
adjusted for a particular band, they are 

S Elf 

THE PARTS THAT ARE NEEDED 

1 2 Gang Tuning Condenser (Formo), 
5 plates per section, Cl and C2. 

2 5 Plate Forma Condensers for pad-
ding, C3 and C4. 

1 13 Piate Midget Condenser (tuning 
beat oscillator), C6. 

1 23 Plate Midget Condenser (padding 
beat oscillator), C7. 

11 T.C.C. Mica Condenser, .035 mfl. 
C3. 

3 .00025 mfd. Grid 
C9. 

2 .03325 mfd. Plate 
sers, C10. 

1 mfd. Condenser, 
50,000 ohm 1 watt 
cillator. RI. 

5))) ohm wire wound 
1 watt, R2. 

53)0 ohm Potentiometer, R3. 
103,0)0 ohm 1 Watt Carbon Resistor, 
R4. 

13.033 ohm 1 Watt Carbon Resistor, 
RS. 

7003 ohm 1 Watt Resistor. R6. 
30)0 oh n 1 Watt Resistor, R7. 
50 0)3 ohm 1 Watt Carbon Resistor, 
R3. 

53)0 ohm Potentiometer, R9. 
333 ohm Bias Resistor, RIO. 
53,3» ohm 1 Watt Carbon Resistor, 
Rh. 

1 1 megohm -41 Watt Grid Leak (de-
tector), R12. 

1 

1 
1 

1 

Condenser Mica, 

By-pass Conden-

Cll. 
Grid Leak for os-

Was Resistor, 
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1 50,030 ohm 1 Watt Resistor, R13. 
1 2500 ohm 1 Watt Resistor, R14. 
1 10,030 ohm 1 Watt Resistor. R15. 
1 25,0)3 ohm 1 Watt Resistor, R16. 
2 Intermediate Frequency Transform-

ers, one with reaction 465 KC/s, 
Ti, T2. 

1 Audio Frequency Transformer T3. 
1 Sectionalised  type  Short  Wave 

Choke, 3 to 8 millihenry, RFCI. 
4 Ordinary Broadcast Choke, RFC2. 
1 Philips PH59 Valve. 
4 Philips PH57 Valves. 
1 Philips PH58 Valve. 
1 20 ohm C.T. Filament Resistor, R17. 
5 6 Pin Valve Sockets. 
1 7 Pin Valve Socket. 
1 Metal Chassis  134  inches  x 12+ 

inches x 24 inches. 
Metal Panel, 14 in. x 7 in. 
1 Panel, 12+ inches x 7 inches, metal. 
5 Six Pin Valve Cans with tops. 
1 Vernier Dial. 
1 7 Plate Midget Condenser. CX. 
1 4 oz. Reel No. 20 D.C.C. Wire, No. 

28 D.C,C., No. 18 Enamel. 
1 2 or. Reel No. 36 D.S.C. 
9 Plug-in Coil Formers and Three Soc-

kets to take same. 
1 453 ohm Bias Resistor, R18. 
1 10 mfd. Electrolytic  Bias By-pass 

Condenser., C12. 
J. .0311 mfd. Fixed Condenser, C13. 
1 Amplion Permanent Magnet Dyna-

mic Speaker to suit the 59 output 
valve. 

left alone, and not touched any more, 
t lit thcre is really only one tuning 

callt:-01.  • 
Che gr'n control R3 is in the cathode 

circuit c." the first detector, and has a 
value of 5393 ohms. The detector coil :s 
quite orthodox, but the oscillator coil 

has been especially designed for the elec-
tron coupled oscillation, which is an-
other feature, by providing a tap near 
the bottom end of the grid coil for the 
cathode connection. No R.F. stage has 
been prov'ded before the first detector 

(Continued on page 27.) 
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SOUND  ON  FILM 
RECORDING AND REPRODUCTION ON FILM PRESENT 

NO DIFFICULTIES THIS WAY 

The Second of a New Series of Articles on this Interesting 
Subject, which will Prove of Value to Our Readers 

THE GAIN AMPLIFIER. 

S0 minute is the output of a con-
denser  microphone  or  photo-
electric cell—that is, the type of 

cell used in talkies —that it becomes 
necessary to employ at least two, and 
sometimes three, stages of amplifica-
tion to bring the volume up sufficiently 
to work a pair of head phones.  The 
amplifier that does this work is cal7ed 
the "gain," or pre-amplifier, and, see-
ing that another amplifier follows di-
rectly after it, the need for care both 
in construction and use becomes ap-
parent.  If the builder takes sufficient 
care, he will have no trouble, but the 
slightest error  committed  here can 
cause untold worry and possibly make 
it extremely difficult to eliminate un-
wanted noises for which there is no 
apparent reason.  So it behoves all 
who construct this amplifier to  re-
member to spare no pains to see that 
they use only the best material and 
adhere exactly to the  specifications 
given in this article. - 
The circuit is very nearly the same 

as that of the article described in our 
last issue, the principles of which were 
fully described there, with the excep-
tion, of course, that our object this 
time is voltage gain  and not power 
output, and the auto-transformer, in 
the grid circuit, has been  omitted. 
Three  256  valves  are  employed, 
coupled in series, and provision has 
been made to supply voltage for the 
P.E. cell  or condenser microphone, 
whichever happens to be used; and it 
will be noted that both these compo-
nents are "directly coupled" in the cir-
cuit, which is something that has not 
been attempted before. 
A gain control is provided for in the 

circuit, and once  set need not be 
touched again, except when a change-
over is made from  microphone to 
photo-electric cell.  In some instances 
it can be omitted altogether.  Being 
all A.C., filament leads must be kept 
entirely away from plate or grid leads 
and in 16-gauge lead-covered wire, the 
lead covering being properly •earthed, 
and wItere a joint occurs either the 
lead fused together or junction boxes, 
sold for use in lead-covered  wiring 
systems, used.  Plate and grid leads 
must be as short and direct as pos-

PA R T  2. By W. GREEN. 

A Typical  Rack and  Panel  Type 
Amplifier, which is part of the Sound 

Equipment. 

sible, must be kept well apart, and 
covered with braided copper shielding, 
which must be well earthed. 
Leads to P.E. cell and microphone 

should not exceed ten feet in length, 
and each lead separately shielded and 
taken directly from the interior of the 
amplifier case and well  soldered to 
their respective points of contact.  No 
terminals are permissible in this par-
ticular case, as dirty or bad joints give 
rise '•o endless, noises which are very 
difficult to trace. 

The actual amplifier components are 
mounted on a piece of engraver's zinc 
4 in. by 12 in., which fits inside a 16-
gauge copper box, 15 in. by 5 in. x 64 
in. high, with a detachable lid, which 
must be an extremely good fit.  This 
box is bolted to the zinc shelf at the 
top of the panel, and it is preferable 
to place some sponge rubber to act as 
a shock  absorber,  cut to  form a 
washer round each bolt before it is 
screwed up (not too tightly). 

It will be noted that the base for 
mounting the components is smaller 
than the box, and the reason for this 
is that each corner of the base is at-
tached to a spring which is fitted in 
-turn to a screw-eye near the top of 
the box, in order to prevent micro-
phonic ringing of the valves.  An ad-
ditional help in this regard would be 
a rubber sponge placed in the bottom 
of the box, and the base being just 
allowed to rest lightly on it. 

Al wiring With the  exception of 
filaments is placed on the top of the 
base, and the components are mounted 
there, too.  The chokes should be 
placed at an angle of 45 deg. to the 
edge of the panel directly between the 
valves to which they apply. 

Where the A.C. or D.C. output and 
input leads enter or leave  the box 
their shielding should be firmly sol-
dered, and the actual leads themselves 
covered with braided metal covering 
(earthed) until they reach the base, in 
order to minimise the risk of jars or 
knocks being transmitted to the valves 
and causing them: to ring or howl. 
Considerable  thought  has  been 

given to the method of coupling the 
two amplifiers —that is, the gain and 
main  amplifiers —together,  and,  al-
though there is a method of coupling 
them directly, it was deemed inadvis-
able to present it to the amateur ow-
ing to the fact that accidents could 
quite easily occur, and costly  ones, 
too; and for a slight impairment of 
notes above 5000 cycles and below 50 
cycles, which few speakers can repro-
duce, and the ease afforded, a com-
promise was effected and a Ferranti 
A.F.7 transformer substituted.  This 
transformer should be mounted on the 
lower shelf with the main amplifier, 
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and affords a ready means of coupling 
any device required ahead of the main 
amplifier.  As for its tonal quality, 
there is no other transformer that can 
appfoachlt, and resistance coupling is 
definitely out of the question. 
The power pack is quite conven-

tional, and in addition to supplying the 
current for the gain amplifier does so 
for the monitor amplifier, which will 
be described later on.  The new 5Z3 
rectifier is again used in this pack, 
and, being worked considerably under 
load, supplies a steady, rippleless, di-
rect current output.  Filter condensers 
should be the best, and electrolytic 
condensers  cannot  be  used.  The 
whole of this pack is mounted in space 
provided in box at the bottom of am-
plifier panel. 
This covers most of the ground that 

is not readily apparent from an exami-
nation of the circuit.  There are no 
deviations from  it, and  the parts 
specified must be used if success is to 
be attained. 
It may be as well to mention that 

two or more P.E. cells or condenser 
microphones may be coupled in par-
allel into the amplifier without any 
alteration to the circuit, but only con-
denser microphones should be used. 
Other microphones can be used, but 
alterations are necessary before this 
can he done. 

E -  THE GAIN AMPLIFIER 
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List of Parts for Gain Amplifier. 

3 UY256 valves (Kenrad). 
1 5 3 valve (Kenrad). 
1 Ferranti A.F.7 transformer. 
1 Power trans. (Wendel), 715 x 715 at 

50 mils., 5 volts at 3 amps. 
1 Filament trans. (Wendel), 24 volts 

at 3 amps., 2/ volts at 1 amp., 4 
volts at k amp. 

3 UY sockets. 
1 UX socket. 
1 Resistance R9, 500,000 ohms. 
1 Resistance R1, 5 mils., 2530 ohms. 
1 Resistance  R2,  2.5  mils.,  50,000 

ohms. 
1 Resistance R3, 5 mils., 1200 ohms. 
1 Resistance  R4,  2.5  mils.,  50,000 

ohms. 
1 Resistance R5, 5 mils., 1350 ohms. 
1 Resistance R6, C tapped, 25 ohms. 
1 Resistance R7, 500,000 ohms. 
1 Resistance R8, 5 mils., 18,000 ohms. 
3 Fixed condensers, C 2 and 3, 8 mfd. 

(1500 volt test) hydra. 
Fixed condenser, C4, 4 mfd. (1000 
vo:t test) hydra. 

Fixed condenser, C5, 2 mfd. (1000 
volt test) hydra. 

3 Chokes, 300 ohms (Wendel), special. 
1 Centre tap filter choke, 60 henries 

(Wendel), 50 mils. 
7 Fixed condensers, C 8 and 9, 4 mfd. 

(2000 vo't test) hydra. 
Fixed condenser, C10, 8 mfd. (2000 
volt test) hydra. 

Page Nine 

THE MONITOR AMPLIFIER. 

N order to get some idea of the re-
'. sults that are being obtained dur-
ing either recording or reproduc-

ing, a speaker is worked in the operat-
ing box or sound blimp, so that the 
operator can gauge the volume level 
and assure himself that  microphone 
p'acings are correct. 
Sometimes this speaker is worked 

directly from the output of the main 
amplifier, and in other instances from 
a small sub-amplifier fed from one of. 
the intermediate stages of the main 
amplifier_  In this instance it is ad-
visable to work a small amplifier di-
rectly from the output of the gain 
amplifier, as matching of output im-
pedances is essential  for recording> 
and to use a Monitor speaker from 
the main output would entail depar-
ture from standard parts; and it is 
proposed in these articles not to in-
corporate  anything that  cannot be 
readily  obtained  by  the  amateur 
builder. 
There is nothing new or extraor-

dinary in the circuit.  Two stages of 
transformer coupling  are  used, em-
ploying a 56 and B405 valve.  Power 
is obtained from the gain  amplifier 
pack through series resistors, and the 
filament supp:y from a small filament 

(Continued on page 31.) 
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Bring Your Crystal Set 
Up To Date 

A Cheap and Selective Crystal Set for the Beginner 

EVEN in this day of modern radio 
there is still a little scope for the 
old crystal set. Beginners are al-

ways starting in the experimental field 
of radio, and the kick-off usua.ly starts 
with the construction of a simple crys-
tal set. 
We have brought the old crystal up 

to date, in that the whole arrangement 
is mounted neatly on a metal chass:s, 
and provision has been made so that 
the selectivity can be adjusted accord-
ing to where the listener is situated. 
No crystal set in the true sense can 

be called selective, but we have done 
our best to get the utmost selectivity 
without losing too much volume. 

The Circuit Diagram. 
As may be seen, the circuit is com-

paratively simple, but in actual opera-
tion it is very selective.  It has pur-
posely been designed to suit a .00035 
variable condenser, which is the only 
tun:ng apparatus necessary. 

Selectivity. 
There are three aerial taps (Nos. 1, 

2 and 3), which serve to provide dif-
ferent degrees of selectivity. Using an 
average aerial of. say, 6-9 ft.. number 1 
tap will cover 3AR and 3L0 (or in 
N.S. W. 2FC and 2BL). This tap, how-
ever, whllst it is sufficiently seiective to 
tune in 3AR (or 2FC) without any in-
terference. will not separate the other 
stations.  Number two tap is more se-
lective and will fulfil most require-
ments.  For very sharp tuning, how-
ever, it is necessary to use nuniber. 
three tap. • 

Constructing the Set. 
The wiring diagram provides all the 

information necessary.  In regard to 
the coil, however, a few hints will he 

Double cotton-covered wire of num-
ber 22 o-auge should be used.  The 
bakelite -former is 3 in. in diameter and 
3 in, in length.  Pierce two holes, ap-
proximately half an inch apart. _R .in. 
from one erid.  Leaving about three 
inches  clear,  pass  the  wire  twice 
through these holes and wind on 27 
turns.  Make a le:op two inches long 
and twist it • together, baring the end 
with a knife. 
This wire will go to the second ba-

nana socket at the back of the chassis. 
Then wind another ten tiiiim-siantl make 
another loop similar to the previous 
one, connect this loop to the third 
banana., socket. 
Continue on—another 11- turns—and 

pass the wire twice through ,two 

The Parts That Are Needed. 
1 Meal chass:s, 8 inches x 5f inches x 
3! itches.. 

1 Bakclite or cardboard former. 3 in. 
diameter, 3 in. long. 

1 .0)05 mfd. variable condenser, A. W.A. 
1 Plain four inch dial. 
2 Banana plugs. 
4 Banana sockets. 
2 Phone terminals. 
1 Glass barrel type crystal detector. 
1 4 oz. reel No. 22 D.C.C. wire. 
2 Yards single flex. 
1 Pair headphones. 
1 Neutron or Mighty Atom crystal, 

half an inch apart. Leave three or four 
inzhes of wire over for connection to 
the moving plate terminal on the con-
denser, and to the earthed or fourth 
banana socket.  The other end of the 
coil, that is the start of the first turn, 
goes to the first socket. 
The coil and condenser are mounted 

underneath the chassis, so that the 
four inch dial lies on top where the 
crystal detector is also mounted. 

Mounting the Coil. 
Two small angle brackets are at-

tached to the ends of the bakelite or 

fo;iner,  and mounted by 
main.; of these to the back of the chas-
s.s, they must be long enough to allow 
a clearance of at least three-quarters 
of an inch between the side of the coil 
and the back of the chass.s, on which 
a strip of bakelite is screwed to take 
the banana sockets. A window two and 
a half inches long, by half an filch wide, 
is cut in the back of the chassis, over 
wh ch the  above  bakelite  strip  is 
m punted. 
The chassis on which the whole re-

ceiver is bui.t measures eight inches 
long by five and a half inches wide, by 
threa and a half inches deep.  Either 
16 o: 18 gauge metal will be suitable. 
Although we have specified a .0005 

m ld.• condenser in the list of parts, a 
.09935 mfd. will do just as well, al-
th an i w.th the extra capacity it wid 
ha po,,sible to tune in the ship stations 
on ('):) metres. 

Wiring. 
For wirin; a thin, single flex, wire 

will be found the most convenient. 
Mark off each wire on the diagram as 
y ia pat it in the set.  Tighten all ter-
.:1:1111_; and screws. 

Operating. 
Make sure that your aerial and earth 

are good, and connect the set up with 
(Continued on page 33.) 

The Circuit Diagram. 
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The SAXON FIVE 

A Modern Super Employing the 
Latest Electron Coupled Oscillator 

Featuring the 2A7 Pentagrid Converter and the 2A5 Output Pentode. 

By C. M. SCOTT. 

0 marked has been the develop-
ment of the superheterodyne in 
recent months that it is now pos-

sible for even the mere novice to con-
struct a set which will give phenome-
nal results, and yet be easy and cheap 
to build. 
The trend in super design has been 

towards  fewer  and  more  efficient 
tubes, and research in this direction 
led to the development of the new 
Pentagrid converter, or mixing tube, 
which reduced the number of valves 
effectively to four plus the rectifier. It 
will not be out of place to state here 
briefly the characteristics of this revo-
lutionary tube. 
The Pentagrid converter, commonly 

known as the 2A7, is an entirely new 
tube, combining an oscillator and de-
tector of highest efficiency in one glass 
envelope. 
The various elements of the tube 

are. brought out to a small seven-pin 
base, the control grid of the detector 
section being connected to the termi-
nal on top of the glass enve'ope.  As 
the  connections  to  the  seven-pin 
socket will not be familiar to some of 
our readers, we have included a dia-
gram giving full particulars. 
In the 2A7, as described above, we 

have two entirely different tubes, elec-
trostatically shielded from each other, 
but coup"ed together by the electron 
stream  from the  common  cathode. 

Actually the 2A7 replaces the usual 57 
autodyne tube, which  has  been  so 
popular in the past. 
The autodyne system, although effi-

cient in many ways, has a Very serious 
disadvantage, this being the fact that 
the tube requires to be . biased so as 
to act efficiently as an anode bend de-
tector, and at the same time it must 
be an independent oscillator to create 
the beat frequency, which when mixed 
with, the incoming signal results in 
the intermediate frequency. 
Naturally, to try and make a valve 

perform  both  these  functions  effi-
ciently is impossible.  If, for argu-
ment sake, we bias the detector for 
maximum sensitivity, we would  find 

• 



Page Twelve 4•011DIE k SE L S November 1, 1933. 

that these conditions were not alto-
gether favourable  for  the  tube to 
work as an oscillator, so consequently 
the  oscillator in some  cases would 
cease to oscillate at some particular 
part of the band.  To overcome this. 
the bias had to be so adjusted that we 
struck the hannv medium where the 
oscillator  osci'lated  throughout  the 
tuning range, with a slight reduction 
in detector sensitivity. 

Technical Details of the 2A7. 
Reference  to the  circuit diagram 

will at once di.close that the 2A7 com-
prises one ordinary screen grid and 
one triode combination. Starting from 
the normal plate, we have the se.reen 
and then the control grid of the screen 
grid section.  Below this comes •-liat 
is known as the anode grid, which is 
the plate of the triede section: 0-ten the 
triode grid, the common cathode, and 
the filament. 

Analysing the Circuit. 
Starting at the aerial end, we have 

a tuned aerial coil. AER, coupled to 
-a band pass coil. PRE. which tunes 
the detector portion of the 2A7. and 
the oscillator coil. OSC, which is at-
tached to the tr;ode seetion.  Thi. is 
followed by a 175  KC intermediate 
stage employing the 58 tube, a 57 
second detector resistance coupled to 
the new 2A5 indirectly heated pen-
tode.  The speaker field (2500 ohms) 
is used as a choke, and, together with 
a decoupled audio system, results in 
an entire absence of hum. 
The Saxon kit, from which this set 

was built, is simplicity itself.' compris-
ing everything from the smallest screw 
to a full range of valves.  A stamped 
metal chassis  makes  assembly easy 
and, fast, and error in component lay-
out cannot be made. 
An assembly diagram has also been 

The sub-chassis wiring and lay-out should be followed as near as possible to 
that shown in the above illustration. - 

provided, key-lettered and marked, to 
aid the constructor in the layout of the 
components on top of the chassis. 
The layout of the components un-

derneath should be followed as near 
as possible to that shown in the illus-
tration of the under chassis view.  Of 
the two coils shown lying on their 
sides in this under chassis view, that 
nearer the back is the OSC (oscilla-
tor coil), while AER (aerial coi!) is 
next to it on the front side.  Arrange 
the resistors and the fixed condensers 
so that they are neat, and keep all 
leads as short as possible.  ' 
Having assembled what components 

we can, a start can be made on the 
actual wiring. 

Wiring. 
It is always good practice to start 

with the power pack and the filaments 
first.  Begin with the twisted wiring 
of the filaments. The first three tubes 
are wired together and connected to 
the 2.5 volt winding marked to carry 
the heavier current, while the 2A5 pen-
tode is wired to the remaining 2.5 vo't 
winding marked to take the lower cur-
rent.  The 5-volt secondary supplies 

Cathode 

Oscdial. or Grid 

Cap on Valve 
Detector Grid 

H e at e r 

o 

Oscil ator Plzte 

2K1 SOCKET CONNECTIONS— 

Det Plate 

Screen 

icreen from?below 

only the rectifier filament, which. bv 
the way, is a 280.  Shunt both the 2.5 
volt windings with centre tapped fila-
ment resistors and earth the centre 
tap.  The two outers of the high ten-
sion secondary winding on the power 
t,ansformer  are connected  to  the 
plate terminals on the rectifier socket, 
and the centre tap is taken to one side 
of the speaker field and to the nega-
tive terminal of one of the electrolytic 
condensers.  of, 
When  connecting up  the mains 

make sure that they are connected to 
the correct terminals on the volthge 
adjuster, AC. 
The screen grids of the 57. 58, and 

the 2A7 are supplied from the high 
tension maximum through  a 12,000 
and 500.000 ohm resistor connected, as 
shown in the circuit diagram. 
All "lates of the 2A7. 58, 57. and 

the 2A5 derive their high tension vol-
tage from the high voltage maximum 
lead, which comes from the filament 
of the rectifier. 
The volume control is a 5000 ohm 

job; one end is connected  to  the 
aerial, the other end to one side of 
the 200 ohm bias resistor and the 8000 
ohm résistor; the centre moving arm 
is earthed. 
The distance switch, AS, is mounted 

on the front of the chassis.  When 
the 90 ohm resistor is brought into 
action by the closing of this switch, 
the input signal is reduced for local 
stations.  This will prevent overload-
ing the 2A5 output pentode.  The 
pressed steel chassis used  measures 
15 x 8 x 3 inches. 

Wiring the Coil Kit. 
The coil kit consists of three coils— 

aerial coil, band pass and oscillator 
coil.  The circuit diagram explains 
clearly all the connections to the coils. 
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The aerial coil is marked A for aerial, 
E for earth, S for stator of 1st vari-
able condenser, and X for the lead 
to the X marking on the, band-pass 
coil (second stator of variable con-
denser).  The band pass coil has two 
more connections —G for the grid of 
the 2A7 tube and E for earth. 
The oscillator coil.. (3rd stator) is 

marked E for earth; G for grid con-
necting to one side of .0001 grid con-
denser. P for plate of oscillator, and 
B puis for high tension lead coming 
dir  off the electrolytic condenser. 

addition to these coils, there are 
twb intermediate coils or transform-
ers peaked at 175 Kc.  These are 
tandard, and the bases are - clearly 
'marked P (plate), B plus, G (grid), 
and E earth.  All coils have been 
correctly lined up before leaving the 
factory,  so no further adjustments 
should be necessary.  Note that the 
E terminal on the second intermediate 
does not go directly to earth, but 
through the pick-up plug, P.U., which 
can be pulled out when recorded music 
is required from a gramo. pick-up. 

The Intermediate Frequency. 
The intermediate frequency ampli-

fier, which operates at a frequency of 
175 Kc/s, has a remarkably high gain, 
which is obtained by the use of tuned 
honeycomb coils. 
Note that the oscillator feed back 

winding is not connected to the pri-
mary of the intermediate transformer, 
but B plus is fed direct to the primary 
of the T.I.T. as well as direct to the 
oscillator feed back winding, and from 
there to the  oscillator plate.  The 
cathode of the 2A7 is taken to earth 
through a 450 ohm resistor by-passed 
by a .1 condenser.  The .05 (50,000 
ohm) resistor is the grid leak; con-
nected between grid and cathode, it 
provides a conducive return for the 
grid or path for the grid current. This 
value selected is a compromise; much 
higher values may sustain too high a 

THE PARTS THAT ARE NEE 
1 20,000 ohm voltage divider—Saxon. 
1 Centre tap resistance. 
1 50.000 ohm resistance —Saxon. 
3 500,000 ohm resistances —Saxon. 
1 25,000 ohm resistance—Saxon. 
1 250,000 ohm resistance—Saxon. 
1 90 ohm wire wound resistance— 

Saxon. 
1 450 ohm wire wound 

—Saxon. 
1 200 ohm wire 

Saxon. 
1 420 ohm wire wound bias resistance 

—Saxon. 
1 Saxon 3-gang condenser, complete 

with dial, pilot light and escutcheon 
plate. 

1 Padder condenser—Saxon. 
4 .1 by-pass condensers. 
1 .5 by-pass condenser. 
2 8 mfd. electrolytic condensers. 
1 .0001 condenser—Saxon. 
1 ea. fixed condenser, Saxon—.01, .03, 

.0001, rubber mountings for vari-
able condensers. 
...••••• • de 

bias resistance 

wound resistance— 

DED FOR THE SAXON FIVE.. 
1 5000 ohm volume control—Saxon. 
1 Voltage adjustor—Saxon. 
1 Centenary 5-v. coil kit-3 coils with 

aluminium cans. 
1 R.F. choke—Saxon. 
1 Set 175 Kc. intermediate transfor-

mers —Saxon 
1 Power transformer—Saxon. 
1 5 valve chassis —Saxon. 
1 ea. Tung-Sol-2A7, 58, 57, 2A5, 280. 
. 6 Valve cans. 
1 7-pin socket, small type for 2A7. 
3 6-pin socket. 
2 4-pin socket. 
1 Banana socket. 
3 S.G. Clips. 
1 2-way local distance switch—Saxon. 
1 Earth terminal. 
1 Pick-up shorting plug. 
2 Grommetts. 
1 A.C. cord. 
1 B.C. adaptor. 
3 Knobs. 
1 .002 mfd. condenser, for use with 3-

plate padder. 

voltage in the modulator circuit, and 
smaller values detract from the sharp-
ness of the emitted oscillation  fre-
quency.  Condenser .0001 is the grid 
condenser. 
- The padder condenser is in lifted 
position (not grounded), and it is ob-
vious that any screwdriver will com-
municate hand-capacity.  In adjust-
ing padder unit, turn screw a little each 
time (fractional turn of driver). Note 
that driver has to be removed each 
time a small turn is made. 
The oscillator coil is clearly marked, 

and no difficulty will be experienced 
in wiring the coil leads to their re-
spective positions on the 2A7 socket. 
The grid condenser and grid leak 

must be mounted direct over the 2A7 
socket for shortest leads (see repro-
duced photograph of under  chassis 
layout). 

A .002 mfd. condenser not shown 
in the circuit is connected in parallel 
or shunt with the padder.  This con-
denser must be used, otherwise the 
circuits will not track. 

The Condenser Gang. 
As the condenser gang has been 

carefully lined lip, handle it gently; 
rough handling, naturally, is liable to 
damage it, which will result in trouble 
when the receiver is completed.  The 
gang is mounted on rubber buffers to 
secure it in a floating position, so as 
to minimise any chance of resonance 
effect with the cabinet. 
Two wires are soldered to the under 

side of the gang before mounting 
same, one to No. 1 stator and one to 
No. 3 stator.  The middle gang, No. 
2, has its lead coming from the grid 
cap of the 2A7 tube, and is soldered 

(Continued on page 25.) 

c---'5-TLI3E-SLIPERHETERODYNE 

Schematic diagram of the Saxon Five, giving full circuit details. 
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THE design of the secondary coil 
for the usual type of simple sole-
nod transformer with untuned 

primary and tuned secondary will now 
ne undertaken. 
First, since the tuning unit is to be 

used over the broadcast range, we 
know that it must have a tuning range 
from 600 metres down to 200 metres 
or lower.  Many combinations of in-
ductance and maximum capacity values 
can be used, but present-day practice 
recommends either a 0.0005 mfd. vari-
able  condenser  (maximum  capacity 
with plates all meshed) or a 0.00035 
mfd. condenser for tuning.  The con-
denser will have a certain minimum 
capacity (plates all unmeshed), which, 
together with the inductance and dis-
tributed capacity of the coil, will deter-
mine the minimum wave length to 
which the circuit can be tuned.  It is 
best to calculate the dimensions of 
the coil necessary to tune to the higher 
wave length with ,the maximum ca-
pacity of the condensçr first, and then 
check back the minimum wave length 
on this basis to see if it falls within 
the required range.  There are many 
formulas which can be used in the cal-
culation of the various factors. 
Let us assume then that we have a 

variable condenser whose maximum 
and minimum capacities are 0.00035 
and 0.00003 mfd., respectively.  The 
broadcast  range  from  200  to  600 
metres is to be covered with a tuning 
coil 2 inches in diameter, wound with 
number 28 D.S.C. (double silk covered 
wire), 
First the inductance necessary to 

produce resonances at 600 metres with 
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a capacity of 0.00035 mfd. can be cal-
culated from the formula W.L. = 1885 
y LC where L is in microhenries and 
C is in microfarads.  It can  be 
changed to the form 

Wavelength' 
L —   

18852 C 
Now the formula for the inductance 

of a single layer solenoid is 
L -= 0.025 N' R' 1K. 

Where L is in microhenries 
N is turns per inch 
R is radius of thet solenoid in inches 
1 is the length of the solenoid in 
inches. 

K is the form factor. 
K depends on the ratio of length to 

diameter.  Values of K for various 
values of this ratio are usually given 
in tabular form.  Obviously, the cal-
culation is complicated. 
It must be remembered that this 

method of coil design applies only to a 
single coil of wire isolated in space and 
connected to a variable condenser. The 
moment another coil is brought into 
the vicinity, the conditions change. 
For instance, if this coil is to be used 
with an untuned primary coupled to it, 
it will be necessary to use one or two 
more turns on it than the number ob-
tained from the charts.  This also 

Fig. 102.A. 

Diagramatic sketch 
showing loose coupling 
between L3 and L4. 

Fig 102.B. 

The graph showing the 
relation  between  in-
crease in coupling and 

current. 

holds true when a tickler coil is used 
with it.  If the coupling between the 
various coils is loose, however, there 
will not be much change in the induc-
tance of the secondary, so no correc-
tion need be made.  The sanie pro-
cedure applies to the coupling devices 
used in impedance or tuned plate R.F. 
amplifiers. 
The design of the untuned primary 

coil presents several difficulties, and in 
most cases the final design represents 
conriromise between several factors. 
Since the function of the primary coil 
is to transfer energy to the secondary 
through the medium of its magnetic 
field, it would seem that best results 
would be obtained by a large number 
of primary turns so closely coupled to 
the secondary coil that all of its lines 
of force link with the secondary. This 
condition would best be met by wind-
ing the primary on a form and placing 
it inside of the secondary, either as a 
concentrated winding at the centre or 
a distributed winding equal to the 
length of the coil.  If we built a coil 
in this manner we would find that the 
tight coupling produces several very 
serious objectionable effects. A study 
of this will now be made. 
Let coils L. and L., (Fig. 102) be so 

arranged that loose coupling exists be-
tween them—that is, L is separated 
from L, so that only a small number 
of its lines of force link with L4.  If 
the tuning condenser is varied from 
zero to maximum capacity, we find 
the current varies as shown by curve 
A of Fig. 103, having a maximum 
value at the resonant point. This curve 
has a sharp peak if the coupling is 
sufficiently loose, and the tuned cir-
cuit is selective; in fact, it may be too 
selective. 
If the coils are moved closer to-

gether to tighten the coupling we 
might expect that as the field of coil 
L: linking with coil L, is stronger, the 
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current in coil  L,  will  be greater. 
This, however, is not the case.  The 
current in L. set upi by L. is in snch a 
direction as to set up a magnetic field 
opposing the field produced by L. 
(Lenz's Law), and this effect will be 
stronger the greater the current flow-
ing in Lu. As the nehural frequency 
of the L., tuned circuit is increased 
from zero to maximum by the variable 
condenser, we find that as we approach 
the resonance frequency the current in 
L. gradually rises.  As the current 
becomes stronger, the opposing field 
also increases, correspondingly reduc-
ing the effective or inducing field. 
As a matter of fact, a point will be 

reached where the current in Lu will 
cease to increase, or actually decrease 
at the previous .resonance point, as 
shown by curves B, C, and D, in Fig. 
103.  The closer the two coils are 
placed together, the more marked will 
this effect be, as shown by curves B. 
C. and D. which represent successive 
degrees  of  coupling.  The  double 
humped curve D represents an extreme 
condition where there are two reson-
ance points—that is, the same station 
comes in loud at two points separated 
on the dial.  This, of course, is due 
to too light coupling between the 
primary and secondary coils. 
The quest on now arises as to just 
what proper value of coupling is ne-
cessary for best results.  Let us con-
sider L. and Lu ( Fig. 102A), situated 
ten feet apart.  Then, since there is 
practically no linking of the magnetic 
field of L. with Lu, the coils have no 
effect on each other. If we now bring 
them together slowly we shall come 
to a point where the field of the prim-
ary links with the secondary, inducing 
a weak current in it.  As the coils 
are brought closer together more and 
more of the magnetic field of L. links 
with Lu, resulting in a gradual increase 
of current in the secondary.  Finally, 
as the coils are brought still closer, the 
current in the secondary reaches such 
value that it reacts seriously upon 

the primary, as we have described, 
causing the effective field to be reduced 
and the current weakened.  The point 
where the secondary current no longer 
continues to increase as the coupling 
is tightened is called the point of criti-
cal coupling.  This is shown graphic-
ally in Fig. 102B, where it is seen 
that as the coupling is increased from 
zero the current in L. passes through 
a maximum.  Therefore, for best re-
sults the coupling must be adjusted to 
the critical value.  Looser coupling 
than this results in poor transfer of 
energy, closer coupling results in poor 

Fig. 103 (left). 

Graphical representation 
of selectivity and broad-
ness in a tuned circuit. 

Fig. 103.A (right). 

selectivity, and  also results  in the 
secondary condenser tuning the prim-
ary coil through the agency of the re-
versed magnetic field:  This tuning 
of the primary results in oscillation 
tendencies similar to those in the tuned 
plate regenerative set.  (Notice that 
the selectivity of coil L. is governed 
by something else besides its resist-
ance—namely, the tightness of coup-
ling.)  Now that we have found that 
there is a critical value of coupling 
which  is desirable,  the next prob-
lem is to design the primary coil to 
pt.:lance this coupling. 

Primary Impedance. 
The coupling depends not only on 

the physical spacing relation between 
the primary and secondary, but also 
on the number of primary turns.  It 
is evident that we have two variables. 
Either a small number of primary 
turns  can be placed  close to the 
secondary, as in Fig. 104a, a medium 
number of turns can be placed at a 
small distan:e from the secondary, as 
in Fig. 104B, or a large number of 
tu -n;  can  it-t placed  at a greater 
distan:e  front  the  secondary,  as 
in  F  111C  In  each  case,  the 
coupling may be the same, but which 
is best?  This is answered by con-
sidering the plate impedance of the 
tube.  It is generally known that for 
maximum amplification from a three-
electrode vacuum tube, the impedance 
of the external plate load must be 
equal to the internal plate impedance 
of the tube.  For the 210A tube work-
ing as an R.F. amplifier with 90 volts 
on the plate and —4.5 volts grid bias. 
this is about 12,000 ohms.  It is im-
practical to use a primary coil having 
enough turns to produce this high im-
pedance, for then the reactive voltage 
across it would tend to cause violent 
feed-back through the plate-grid capa-
city of the three-electrode tube, as ex-
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plained in a previous chapter. 
Laboratory  measurements  have 

shown that in practical amplifiers using 
201A type tubes, the tubes go into 
violent oscillation with an inductive 
plate load much smaller than that ne-
cessary for ortimum amplification. This 
is indicated by Fig. 105, which shows 
the curves taken at three different fre-
quencies (corresponding to 200, 300, 
and 550 metres) between the values of 
plate reactance necessary to produce 
oscillation, and the tube plate impe-
dance.  Taking the 300-mètre curve, 
it will be seen that the tube will oscil-
late with the given circuit characteris-
tics with a positive plate reactance of 
less than 100 ohms, while 6500 ohms 
is necessary for a primary which will 
match the plate impedance of the tube. 
The curves also show that as the late 
impedance is increased by decreasing 
the plate voltage, the amount of plate 
load reactance necessary to produce 
oscillation is also increased.  (This is 
why oscillation control by a variable 
high resistance in the plate circuit is 
effective.) 
Also, such a large number of turns, 

self-tuned by their distributed capa-
city, would tend to tune the Plate cir-
cuit, further increasing the oscilla-
tion tendency. Here is where the com-
promise is effected.  The number of 
primary turns and their relative loca-
tion with respect to the secondary are 
governed in practical work by the cir-
cuit conditions.  In multistage stabi-
lised R.F. amplifiers where there is 
always some regeneration present, the 
number of primary turns on the R.F. 
transformers of 2 or 3 inches d:ameter 
is kent down to around 10 or 15 to 
keen the plate reactive voltage down, 
and they are placed from I to 1 inch 
from the filament end of the secondary 
f.-)- proper coup jug.  On a one-stage 
R.F. amplifier a greater number of 
primary turns can be used.  In per-
fectly neutralised bridge circuits, ob-
viously the greatest number of turns 
can be used with high gain in both the 
transformers and tubes. 
It is evident from this detailed dis-

cussion that the final design of the 
primary coil of the interstage tuned 
R.F. transform?r must necessarily be 
a compromise between selectivity, gain, 
oscillation tendencies, simplicity, and 
cost. 

Fig. 104. 

Three forms o primary 
and secondary coupling 
are illustrated here. 
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Making Your Own Records 
A New Series of Articles which will tell you about this 

Fascinating Hobby 

STUDIOS FOR ORCHESTRA 
AND BANDS. 

TUDIOS that are to be used tor a orchestral recording are naturally 
more  elaborately equipped than 

studios intended for vocal work only. 
In the first place, two or more rooms 
are required, and more than one at-
tendant is necessary. 
The recording room is adjacent to 

the studio, and is separated from the 
latter by means of the double wall 
which is insulated against the trans-
mission of sound from one room to 
the next.  The advantages to be ob-
tained in locating the two rooms ad-
jacent to each other are two: first, the 
input leads from the microphone are 
kept as short as possible, thus mini-
mising the picking up of extraneous 
noises, and second, the man at the 
mixer has a full view of the studio, so 
that at times he may anticipate the 
action in the studio, which in itself is 
a tremendous aid in obtaining a good 
recording. 
Fig. 62 shows a black schematic of 

the apparatus to be used. It is recom-
mended that at least two, if not three, 
microphones be used, so that proper 
pick-up of the different pieces of an 
orchestra may be accomplished. 

Mixer Technique. 
Under ordinary conditions the mixer 

dial should be set at the beginning of 
a record, and not touched thereafter. 
Of course, there are exceptions to this 
rule; for example, when the mixer man 
sees that his level indicator is jump-
ing past the danger mark on some par-
ticular notes, he is justified in cutting 
down his volume and then raising it 
when the danger is past. 

A fad-r system commonly used for 
mixing two cutting heads. 

Sonic operators are not very careful 
in the placing of the microphones for 
best pick-up, and as a result of this 
they have to resort to twisting the 
mixer dials to obtain the best results. 
...This procedure is not recommended. 
The less manipulation of the controls 
during the recording the better chance 
there will be for a good record. 
The most common fault to be found 
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among mixer men is their marked ten-
dency to try and do the work of the 
orchestra leader. Some have their own 
particular ideas on how much high or 
low frequencies there should be re-
corded, and, as a result, the record is 
usually an interpretation of the mixer 
man's idea of the piece rather than that 
of the leader, much to the chagrin of 
the latter.  Some maestros now have 
the level indicator placed in front of 
them to enable them to control their 
volume more easily by signalling their 
band instead of leaving the interpreta-
tion of their piece to the mercy of the 
mixer man, who is usually a better 
technician than musician. 

Double Turntable. 
The use of a double turntable is ab-

solutely essential in that continuous 
recordings may be made.  The turn-
tables should be provided with a fader 
so that the cutting in of one record 
while the other is being cut out is ac-
complished without any loss of sound. 
The tables should have a shift mechan-
ism so that they may be run either at 
78 r.p.m. or 33 1-3 r.p.m. The large 16 
inch records (33 1-3 r.p.m.) which run 
from 12 to 15 minutes continuously, 
are especially suited for the recording 
of radio programmes.  A full quarter-
hour programme can be fully recorded 
on one disc.  If the radio recordings 
are to be made for individual radio 
stars, then it is inadvisable to give 
them a 33 1-3 record because of their 
inability to obtain 33 1-3rd r.p.m. re-
producing tables.  When the double 
turntable is used, the fading should 
be  carefully  done.  Every attempt 
should be made to make the change-
over when there is a lull in sound, for 
instance, when a chorus is ended, or 
when a change of action is being de-
noted by music. 
Aluminium should not be used for 

16 inch slow speed records, because 
the fibre or thorn needle that is used 
for playback wears its point out before 
the record is finished, with the natural 
result of poor reproduction.  Only 
materials that can be played back with 
steel needles should be used for the 
large records. 
The method of connecting the radio 

receiver is shown in Fig. 62.  It is 
noted that when switches Si and S2 
are closed, the outputs of both the 
radio set and the mixer are fed to the 
cutters.  This  hook-up  allows  the 
studio to make novel records, for ex-
ample, announcements can be made 
over the regular voice system to intro-
duce any radio programme, and talks 
in the studio may be recorded with a 
radio musical programme. 
The phonograph turntable provides 

Fig  62.  Switching arrangement for con - 
necting either alone, or in any combina-
non  the  microphones,. radio  or  phono-
rtra nh to the recording amplifier, 

the facilities for dubbing, or re-record-
ing, as it is more correctly known, and 
is connected into the circuit by switch 
S3 (Fig. 62). 

PORTABLE RECORDING. 
Portable recording machines, while 

fundamentally the same as studio types, 
have more intricate problems to be 
solved in their design.  They must 
contain th c same apparatus as the 
studio machine, but in less than half 
the space. 
Portable machines may be either 1.-.at-

tery operated or a.c. operated.  The 
choice of either type will depend en-
tirely on the locality where the ma-
chine is to be used. 
The a.c. job possesses the advantage 

that it is more compact, has fewer 
cases, .and is much easier  to carry 
around.  At the same time, it has the 
disadvantage that it is not of any use 
where a.c. is not available.  Of course, 
one may take a motor generator set 
to the d.c. district, but when it is to-
be used where no type of current is 
available, it is of absolutely no value. 
The battery operated job, on the 

other hand, can be used anywhere, out 
in the open, on expeditions, etc.  The 
biggest disadvantage that this type has, 
lies, of course, in the batteries.  They 
have to be replaced and charged, and 
this type is a little more complicated 
in setting up, and the chances of mis-
takes are increased considerably in in-
terconnecting. 
Any  portable  recording apparatus 

should be made so compact that it is 
not bulky in carrying.  It should be so 
light that whoever is to carry it, can 
do so without undue effort.  It should 
be sufficiently rugged to withstand the 
many jars of transportation without 
any mechanical or electrical damage 
being done.  Finally, the units should 
be so arranged that they can be con-
nected together with certainty in a 
minimum of time.  The equipment 
should be capable of picking up, am-
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plifying, and recording a fairly wide 
hand ot frequencies. 
An a.c. operated portable recording 

machine is built into two separate 
cases.  One case contains the turn-
table, recording head, and level indi-
cator, while the other contains the 
amplifier and control panel.  A loud-
speaker is not provided, but provisions 
are made for phone playback.  The 
phones serve a dual purpose.  In 
recording they may be used for moni-
toring, while in playback they may be 
used for listening in.  An attenuator 
pad is provided, so that there is no 
danger of overloading them. 
The three stage amplifier consists of 

three separate units, each built upon 
a separate panel, with all the panels 
being the same in size.  These units 
are supported one over the other by 
four threaded steel rods, which pass 
through holes at the corners of the 
panels. 
This construction has several im-

portant advantages.  Any unit which 
becomes defective or out of date may 
be easily replaced.  There is a mini-
mum• of unoccupied space, because the 
parts of one panel may be arranged 
to fit down into the unoccupied space 
of the others.  As examples of this, 
the bypass condensers are on the 
bottom of the middle unit and the 
switch on the upper unit.  The metal 
framework is used for the common 
ground connection in the system. 
The lower unit is the power supply; 

the middle unit, the three stage am-
plifier; and the top unit, the switch-
ing panel which holds the microphone 
input transformer and current indicat-
ing meter.  Two '27 type tubes are 
used in the first two stages, and two 
'45 type tubes are used in the push-
pur power stage. 
The chokes in the power supply were 

carefully chosen for weight, size and 
resistance.  The latter figure must not 
exceed 300 ohms per choke to permit 
a satisfactory voltage supply.  An 
electrolytic condenser was used for fil-
tration because it combines small size 
and weight with high capacity. 
Four wires connect the power sup-

ply to the amplifier.  The two outer 
leads supply '27 and '45 filaments. The 
Iwo inner wires, between the lower 
units, are the plus and minus of the 
"B" supply.  The minus connection is 
used in addition to the frame work for 
the sake of certainty. 
As shown in the diagram of the 

*tompurs  slurs 
amp ifier, Fig. 72, the grid and plate 
circuits of the tubes are isolated trom 
each other electrically by a condenser 
and resistance filter network. This re-
sults in the greatest possible amplifica-
tion without circuit oscillation.  All 
of the important wiring in the three 
units is made with shielded wire, with 
all of the shields grounded.  This pre-
caution is absoiutely necessary in the 
switching panel. 
The microphone transformer is as 

far from the power transformer as it 
was possible to locate it.  With the 
transformer, as shown, the hum picked 
up is sufficiently small not to be 
noticeable. 
The switching arrangement is such 

that in one position the various units 
are connected for recording, and in 
the opposite position they are then con-
nected for playing back the record 
through a speaker.  In either the play-
back or the neutral position, the bat-
tery circuit supplying the microphone 
is open.  The milliammeter is con-
nected permanently in one of the 
microphone legs.  To read the current 
in the other leg, it is only necessary to 
reverse the microphone plugs. 
The  amplifier  is cushioned  from 

mechanical shock by means of sponge 
rubber underneath and on the threaded 
steel rods. • 
The carryng case is of black imita-

tion leather.  The dimensions are 9 
in. x 12 in. x 18 in., and the total 
weight is about 30 pounds. 
The volume indicator panel is loca-

ted in the turntable carrying cases so 
as to minimise the number of wires 
between the amplifier and the recorder. 
A 250,000 ohm potentiometer, R12, 

is  used  far  varying  the  input 
signal to the tube, thus controlling the 
swing of the indicating needle.  This 
potentiometer is purposely located in-
side the case, so that once the setting 
is made, there is no chance of acci-
dently changing it.  A 50 ohm rheo-
stat, R15, controls the filament vol-
tage on the level indicator, while the 
plate vo:tage is controlled, by a 10,000 
ohm potentiometer, R13. 
In this turntable case are located 

two ordinary plug receptacles connec-
ted in parallel.  One of these con-
nects to the main lighting circuit, while 
the other supplies a.c. to the ampli-
fier.  The output of the amplifier is 
connected to the cutting head  by 
means of a cord and plugs, the latter 
being three microphone plugs, which 

Fig. 72.  Schematic circuit of the equipment with amplifier of the Portable 
Sound Recorier. The filter'ng of the power supp:y shown is very important. 
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are red, green and black.  The col-
our system is used to facilitate the 
making of the connections when speed 
in setting up is necessary.  Phone re-
ceptacles are provided in the amplifier 
for monitoring purposes. 
The dimensions of this case are 9 

in. x 13 in. x 18 in., and its total weight 
is about 25 pounds.  It is made of the 
same material as the amplifier case, 
and one man can easily carry both of 
these cases. 

OPERATING A SHORT- WAVE 
RECEIVER. 

TUNING a short-wave set is an 
entirely different matter to tun-
ing a regular broadcast receiver. 

A great many details make up this 
difference, as short-waves or high fre-
quencies hase characteristics  unlike 
tnose of medium waves. 
Receivers, too, are made somewhat 

differently, inasmuch as the wavebands 
covered must be compensated for by 
a series of coils, and not just one set 
of coils, as in the medium wave broad-
cast receiver.  It is simply a matter 
of the operator learning how to tune 
h s set. 
A good receiver does not solve the 

question of results on short-waves, for 
tin operator also must learn some-
thing  about  short-waves  and  their 
peculiarities. 
Once this is mastered it is just as 

simple to get distant stations in ordin-
ary circumstances, as it is to get local 
broadcasters. 
To start with, all controls such as 

aerial couplings, condenser, potentio-
meters,  trimmer  condensers,  etc., 
should be kept near the point where 
max:mum volume is found, or where 
the loudest signal is heard from the 
local stations. 
The reaction control should be kept 

just past the point of regeneration, or 
where a swishing sound can be heard. 
To turn the reaction control on too 

fir is just as bad as not having it on 
enough.  Now slowly rotate the dials 
which govern the wavelength to which 
the receiver is tuned to.  Don't skim 
over the dials and expect stations to 
came rolling in. 
When looking for stations the lis-

tener should time his reception, or tune 
to certain wavelengths at certain times 
of the day.  It is a good idea to log 
as many of the local stations as pos-
sible and mark down their dial set-
tings. 
Since stations do not appear on 

every part of the dial, these will act as 
guides in locating weaker and more 
distant stations. 
Short-wave stations have a habit of 

changing in strength from time to 
time, these changes being principally 
due to the length of the daylight path 
between the station and the listener. 
Difference in time is another factor 

which must be realised.  It is no good 
looking for a broadcaster when the 
station engineers are asleep! 
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Conducted by 

CHARLES M. SCOTT (VK3CS). 

Solving the L.C. Problem in 
Short- Wave Receivers 

THE determination of inductance 
employed in radio frequency cir-
cuits in short wave receivers pre-

sents a very interesting problem, be-
cause  the  theoretical  computations 
differ from the practical interpreation. 
By this we do not mean that the 

theory is erroneous; rather that pheno-
mena encountered in practice are sel-
dom considered in theory. 
Referring to Fig. 1 we have a fixed 

inductance  and  a variable capacity. 
Suppose we wish to cover a certain 
waveband or wish to make the circuit 
resonant to a certain wavelength, or 
at a certain frequency.  With known 
values we can arrange to make any 
circuit resonate providing that  the 
components are available.  The tuning 
capacity in such a circuit is of such 
nature that it is continuously variable 
between 0 and the maximum. 
In order to determine the value of 

the inductance required to resonate a 
circuit to a certain frequency we must 
know the capacity of the tuning con-
denser and, knowing this, the accom-
panying tables can be used. 

Inductance-Capacity (L.C.) Table. 
Wavelength  Inductance 
(Metres)  (Microhenrys) 

.000025  .00005  .0001 
Mfd.  Mfd.  Mfd. 

10  1.128  .564  .282 
15  2.440  1.270  .635 
20  4.516  2.258  1.129 
25  7.020  3.510  1.755 
30  10.120  5.060  2.530 
35  13.784  .6.892  3.446 
40  18.  9.  4.5 
45  22.8  11.4  5.7 
50  28.  14.  7. 
55  34.04  17.02  8.5 
60  40.36  20..28  10.14 
65  23.76  11.88 
70  27.56  13.78 
75  31.66  15.83 
80  36.02  18.01 
85  40.68  20.34 
90  45.60  22.80 
95  50.81  25.41 
100  56.32  28.16 

Fig. 1. 

Starting with the low wavelengths, 
we show relation between inductance 
capacity and the wavelength for .,ome 
of the values of tuning capacity utilised 
in shortwave installations.  The in-
ductance values considered in the table 
shown on this page range from 0 to 
approximately 56 microhenrys, and the 
capacity values from 25 to 100 micro-
microfarads, or from .000025 to .0001 
mfd.  This table shows the maxi-
mum wavelength covered by any com-
bination  of  these  inductances  and 
capacities.  By  utilizing this  chart 
one  can  select  for  himself  the 
desired  value  of  inductance  and 
capacity  required  to  cover  a cer-
tain waveband.  The selection of the 
capacity will govern the extent of the 
band, the larger the maximum value 
of the condenser the greater the wave-
band.  In  connection  with  these 
capacity values, it is understood that 
these condensers are of the variable 
type and the values shown are ap-
proximately maximum. 
It is usually customary when deter-

mining the waveband of a certain in-
ductance, capacity combination to as-
sume that the minimum wavelength 
is governed by the minimum capacity 
of the condenser.  While the mini-
mum capacity of the condenser pro-
vides a specific value of capacity, this 
value is not the minimum value in the 

circuit.  When we consider that every 
coil possesses a certain amount of 
capacity between the turns, and that 
the wires leading to the coil from the 
condenser likewise possess a certain 
amount  of capacity, and the tube 
capacity is in shunt with the tuning 
capacity, and the load placed upon 
the plate circuit of the tube in ques-
tion adds to the effective input tube 
capacity, the minimum capacity across 
the inductance is no longer the mini-
mum capacity of the condenser, but 
this value  plus all the other capa-
cities mentioned.  This is the reason 
for the lack of anticipated waveband 
when a coil condenser combination is 
designed and placed into operation. 

Using the Table. 
The  use  of  the  Inductance-

Capacity Table is simple.  Let us say 
that we desire to reach a maximum 
wavelength of 30 metres, and our 
tuning condenser has a maximum capa-
city to 50 micromicrofrads, or .00005 
mfd.  What value of inductance is 
necessary so that WC: can reach this 
wavelength with the above-mentioned 
capacity? Referring to the table, if we 
look down under the column headed 
.00005 mfd. and work down till we are 
opposite the 30 metre mark, as shown 
in the column on the left.  We find 
that the inductance required is 5.06 
microhenrys.  Now it is not good 
practice to arrange a circuit, where tit,: 
desired wavelength is covered with 
the maximum condenser setting, so we 
add about 10 or 20% to the inductance 
va'ue given in the table. 
Suppose that we reverse the prob-

lem to illustrate the further use this 
table can be put to.  What value of 
capacity is required to tune a con of 
18 microhenrys to 80 metres? 
From the Inductance Table we find 

that a .0001 mfd. condenser will be 
necessary.  Again let us assume that 
we desire to know the wavelength 
range of an inductance of 18 micro-
henrys and a .000025 mfd. condenser. 
What would be the maximum wave-
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length range covered by this combina-
tion?  Referring to the LC table we 
find that the maximum wavelength for 
these values of L and C is 40 metres. 
Should the values be in between those 
shown in the table, approximations can 
be  made which will be quite Inear 
enough for practical purposes. 
Having determined, the inductances, 

let us now delve into the construction 
of the coils.  We know what value 
of inductance is required; let us now 
determine just how many turns are 
necessary.  Conventional practice has 
definitely decided that the single layer 
solenoid,  space wound, is best for 
short wave inductances and we will 
not deviate from this decision. 
In the second table is shown the 

relation between turns per inch and in-
ductance with various coil diameters. 
Two diameter sizes are considered-
namely. 2 inches and 3 inches.  The 
inductance ranges are from .2 micro-
henrys to 47 microhenrys. The length 
of the winding has been considered to 
be 1 inch. 
The diameter of the wire is not at all 

critical and is usually left to construc-
tor to use what he thinks best. 
From our L.C. table we may find 

that an inductance of 18 microhenrys 
is required to tune to some predeter-
mined wavelength.  Now if we wish 
to use a 2 inch diameter former look 
under the column headed 2 inch diam. 
till an inductance as near to 18 is 
found. 
We find that in this case 18 falls 

between 16.9 and 21, which corres-
ponds to 18 and 20 turns, so we can 
adopt 19 turns as being the correct 
number of turns.  These 19 turns 
must be space wound so that the 
coil when finished will be 1 inch long. 
These tables Should prove of great 

value to listeners who are always try-
ing new circuits and building new 
sets. 

Inductance-Turns per Inch. 

Inductance. Inductance. 
Turns per inch.  2 i  • n. cham. 3 in.diam. 

2  208  .258 
,4  .8  1. 
6  1.87  2.3 
8  3.37  4.14 
10  5.2  6 . 5 
12  7.7  9. 
14  10.  12.7 
16  13.  16.6 
18  16.9  21. 
20  21.  26.5 
22  25.2  31.3 
24  30.  37.3 
26  35. 
28  41. 
30  47.56. 

W8XAL Again 

W 8XAL can now be heard after 
10.30 p.m. on 49.5 metres, re-

laying  the  programmes  of  WL W. 
Keep a watch for this station. 

4t OID E R  S EI S 

Hourly Tuning 
Guide 

W e.. again pres mt to you this month 
another hourlY tun'ng guide, giv-
ing the broadcast and principal 

'phone stations.  Some short-wave sta-
tions are irregular in operation, and 
some work only  at small peKods of 
time -like fifteen rn:nutes or so; but 
with a litt e undestanding of various 
stations this chart should prove most 
helpful.  • 

time is given in Eastern Aus-
tral an standard, which  is 10 hours 
ahead of G.M.T. 
Key to Code. -Sun., Sunday; Mon., 

:-.1.mlay: Tue, Tuesday; Wed., Wed-
nesday; Thu., Thursday; Fri.. Friday; 
Sat.. Saturday. 
Stations followed by the letter "A" 

transmrt for the first fifteen minutes 
o_ the hour on y. Those followed by 
the letter "B" transmit for the first 
half-hour only, and those foil:owed by 
the letter "C ' for the last half-hour. 

Midnight to 1.00 a.m. 
19.68, Radio Paris; 25.02, FZS; 25.28, 

GSE; 25.57, PHI; 31.50, GSB; 28.00 
GBP: 23.5, VLK; 49:7, Java;  58.3, 
PMY; 77.5. PKIAA; 31.28, VK2ME. 

1.00 a.m. to 2.00 a.m. 
19.68, Radio Paris; 25.28. GSE; 25.57, 

PHI: 23.09, GBP; 28.5, VLK; GSB, 
31.59; 46.6, REN; 31.28, VK2ME. 

2.00 a.m. to 3.00 a.m. 
25.41, 12RO; 25.51, DJD; 31.5, GSB; 

46.6, REX; 49.51, VQ7L0;.50.00, Mos-
cow (C). 

3.00 a.m. to 4.00 a.m. 
25.40. 12RO; 25.51, DJD; 31.5, GSB; 

46.5, REX; 49.5, VQ7LO; 50.00, Mos-
cow. 

4.00 a in. to 5.00 a.m. 
252, Radio Paris: 31.5, GSB; 46.6, 

REX; 49.50, VQ7LO: 50.00, Moscow. 
5.09 a.m. to 6.00 a.m. 

31.50,  GSB;  46.6;  REN:  49.5, 
V071.0; 50.00, Moscow; 50.28, HVJ 
(A). 

6.00. a.m. to 7.00 .a.m. 
31.50. GSB: 49.6. GSA; 49.83, DJC; 

51 91, Moscow; 31.38, DJA. 
7.00 a.m. to 8'.00 a.m. 

25.25, W8XK; 25.36, W2XE; 25.60, 
Rujo Paris; 31.33, DJA; 31.5. GSB; 
43.85, W8XK: 49.6, GSA; 50.00, Mos-
ow. 

8.01 a.m. to 9.00 a.m. 
25.25, W8XK; 31.36, WIXAZ; 31.38, 
DJA; 31.48, W2XAF: 31.50, GSB; 
48.85, W8XK: 49.60, GSA. 

9.09 a.m. to 10.00 a m. 
13.23. W8XK: 25.60, Racto Paris; 

31.35, WIXAZ; 31.48, WIXAF. 
10.09  to 11.00 a.m. 

2525, W8XK: 20.02, KAY; 19,54, 
K  . 

11.03 a.m. to Noon. 
25.6. Rad:o Par:s; 23.02, KAY; 19.54. 

EWU. 
N-vm to 1 p.m. 

25.25, W8XK; 25.60, Radio Paris. 
1.00 n.m. to 2.00 p.m. 

2e+.25, W8XK (Sun.); 25.6, Radio 
Paris. 
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2.00 p.m. to 3.00 p.m. 
25.25, W8XK  (Sun.); 25.6, Radio 

Paris. 
3.00 p.m. to 4.00 p.m. 

23.25, W8XK (Sun.); 30..75, VLZ; 
40.6, ZLT (C). 

4.00 p.m. to 5.00 p.m. 
20.03, Russ.an Tel. (C); 30.75, VLZ; 
31.28, VK2ME (Sun); 40.6, ZLT. 

5.00 p.m. to 6.00 p.m. 
20.09, Russian Tel. (B); 30.75, VLZ; 

31.28, VK2ME (Sun.); 40.6, ZLT. 
6.00 p.m. to 7.00 p.m. 

19.81,  GSF;  25.53,  GSD;  30.00, 
J lA A. 

7.00 p.m. to 8.00 p.m. 
19.81, GSF; 25.53, GSD; 30.00, J1AA; 

31.28, VK2ME (Sun.). 
8.0.) p.m. to .9.00 p.m. 

1/.85, RAU; 20.09, Moscow; RNE. 
2.;.01; 28.50, VLK; PKP, 28.8; 29.25, 
PM'S;  IIAA.  30.00;  PK1 WK.  49: 
31.28, VK2ME (Sun.); 31.55, VK3ME 
( \Ved., Sat.). 

9.00 p.m. to. 10.00 p.m. 
14.55.  PMB:  15.93,  PLE;  16.30. 

PCK: 16.5, PMC; 16.28, PCV; 16.88, 
GSG: 17.12, DEB: 19.85, RAU; 20.00, 
Moscow;  25.00,  RNE; 28.00,  GBP; 
23.50. VLK: 30.00 J1AA; 20.02, KAY; 
49.5,  S'ngapore:  58.3.  PMY;  70.2, 
RV15: 31.28, VK2ME (Sun.); 31.55 
VK.311E (Wed., Sat.). 

10.00 p.m. to 11.00 p.m. 
S in as from 909 p.m. to 10.00 p.m., 

for W8X.AL. 49.5, 
11. 0 p.m. to Midnight. 

1/.63. Radio Paris; 25.02, FZS; 25.28. 
GSE; 25.57, PHI; 28.00, GBP; 28.5, 
VLK;  49.5.  Singapore:  49.7,  Java: 
53.3, 1' \IV: 31.28, VK2 I E. 

New Depth 
Sounder 

A. W.A. to Fit Echometer. 
T HOUGH the echometer invention, 

by means of which masters of 
ships can at any moment ascertain the 
depth of water beneath their keel, has 
not long been available in Australia, 
Amalgamated  Wireless (Australasia) 
Ltd., has a'ready been authorised to 
fit this device to a coastal steamer. 
The Huddart Parker liner, Wanga-

nella- was equipped with the echo-
meter by A. W.A. when the vessel was 
built in the United Kingdom, and the 
experience  of  that  company  has 
prompted the latest enquiry. 
The echometer, in brief, is an elec-

trical instrument for ' transmitting sig-
nals from the keel of the ship to the 
bottom of the sea, and receiving the 
echo on return.  By means of an ex-
ceedingly delicate adjustment, the time 
elapsing between the transmission and 
receipt Of the signal is measured and 
is recebrded by the echometer in terms 
of fathoms, indicating the depth of 
water.  This instrument is now rapidly 
becoming standard equipment in the 
British  mercantile  marine,  and  no 
doubt it will be found invaluable for 
shipping in the shallow waters which 
characterise parts of the Australian 
coast. 

• 
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SHORT W AVES 
Notes and News 

PROVING. 
RECEPTION CONDITIONS IM-

T N the past, and even at the present 
time, there is a general opinion that 
the winter months are best for 

radio reception.  To a certain degree 
this is true of medium wave broad-
casting, and of static conditions; but 
the  experienced  short-wave listener 
knows very well that reception during 
the winter nights is indeed very poor, 
with the exception of comparatively 
near-by transmissions and perhaps an 
occasional American broadcast. 
As we have mentioned  before in 

these pages, great changes in recep-
tion conditions take place around about 
the equinoctial periods, and the spring 
equinox  this  year brought  with it 
many stations which have been lost 
for over  six  months.  Signals  at 
night  are  steadily  increasing  in 
strength,  and  should  reach  their 
maximum early in December and keep 
this strength till somewhere near the 
end of February or early in March. 
The summer nights are undoubtedly 

the best time of the year for listen-
ing, and, judging by the present con-
ditions, we can look forward to a good 
season.  The lower wave stations be-
ginning to break through after 9.00 
p.m.  are  as  follows:—PLE,  15.93 
metres, 18.83 megacycles; and PMC, 
16.5  metres,  18.18 megacycles, are 
regularly engaged in telephonic com-
munication with  PCK, 16.3 metres. 
and PCV, 16.82  metres, Kootwijk. 
Holland. 
The first two stations mentioned are 

located at Bandoeng, Java, and are all 
audible, and occasionally play recorded 
music for testing purposes and special 
broadcasts. 
GSG, Daventry, England, the Em-

pire broadcast transmitter on  16.86 
metres, 17.79 megacycles, is also aud-
ible after 9.00 p.m., but only a carrier 
can be heard so far. 
Radio, Paris, 19.68 metres, is also 

starting to come through from 11.00 
p.m. onwards, increasing in strength 
towards midnight.  Also the Empire 
station GSF is audible between 9.00 
and 11.00 p.m. qn 19.82 metres. 

CQN, MACAS, CHINA. 
CQN of Macao, operated by the 

Portugese Government authorities, is 
on the air now and again after 10.000 
p.m. on 49.8 metres. 
Reports on the transmission and re-

quest  musical numbers  have been 
asked for by the station announcer. 

MANILA-U.S.A. RADIOPHONE. 
KAY, Manila, P.I.,  20.02  metres. 

14.980 KC/s, has been heard in con-

stant telephone communication  with 
San Francisco between 10.00 and 11.00 
a.m. 
This wave is particularly good for 

long-distance complete daylight paths. 
KAY has also been working with 

DFB, Berlin, on this same wave-length 
between 10.00 p.m. and midnight. 

NE W STATION FOR SINGAPORE 

A STATION whose call sign ap-
pears to be ZHI. has been heard 

f -ly regularly recently on approxi-
mately 49.5 metres. 
The company own.ng the station was 

named several fines, but was unidenti-
fied through the prevailing static. Com-
plete detais of the B.B.C. Empire pro-
grammes, c,113. and wave lengths were 
given from time to time, making it ap-
pear as if there was some connection 
between them. The time difference was 
2 hours 40 nfnutes and, during the 
transmission the announcer mentioned 
the calls of other stations heard in the 
east and including RNE. 
The station closes with "Good-night. 

Sweetheart," and the British National 
Anthem." 

Landlines Down 
EFFECT OF HURRICANES. 

Wireless to Rescue. 

THE departure of Mr. W. G. Clarke 
for Fiji in connection with the 
wireless services of Amalgamated 

Wireless, recalls the utility of radio 
communications. across  the  rugged 
country in the interior of Viti Levu, 
the principal island in the Fiji group. 
Hurricanes are one of the chief bug-

bears of life in Fiji, frequently sweep-
ing the country from end to end.  In 
1930 the telegraph line running from 
Suva to Lautoka, over a distance of 
150 miles, was blown down for a con-
siderable portion of its length.  This 
line passes through rugged country, 
with mountains rising in places to a 
height of over 4000 ft.  To repair the 
broken wires and re-erect the telegraph 
poles would have been costly work. 
The resources of A. W.A. were such 

that, at the request of the Legislative 
Council. modern wireless transmitting 
and receiving equipment was quickly 
transported to, and installed at, Lau-
toka.  Three days after the storm 
communication with Suva was again 
established. 
This service was found both efficient 

and expeditious, and shortly afterwards 
the Government decided not to re-
erect the landlines.  Instead, an ar-
rangement was made with Amalgama-
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ted Wireless to carry on communica-
tion by radio between the two towns. 
That arrangements has been operative 
for three years, and seems likely to 
continue indefinitely. 
The wireless services of Amalgama-

ted Wireless on the Australian main-
land are frequently called into opera-
tion following upon breakdowns of the 
landline. 
In 1928 the submarine cable connect-

ing Thursday Island with Cape York 
was broken, and for over two months 
ail the telegraphic traffic was carried 
by the wireless stations of A. W.A. 
Similar breakages in the landlines oc-
cur also in the far north-west of Aus-
tralia between Broome and Wyndham. 
Here the A. W.A. stations at Darwin, 
Wyndham and Broome are brought in-
to action to avoid delays in normal 
telegraphic traffic. 
On occasions, the A. W.A. wireless 

stations have maintained communica-
tion between Hobart and Melbourne. 
Repairs  to  that  cable usually  are 
speedily carried out, but in the isolated 
tropical country of the North, days, 
even weeks, sometimes elapse before 
a repair gang can reach the scene of 
a breakage. 

• 
RADIO RECORD. 

A  MALGAMATED  WIRELESS 
reports that the company's coastal 

station. VIC, Cooktown, recently in-
tercepted messages transmitted from 
the  commercial  station  at Nassau, 
Bahamas. 
Nassau is 10.600 miles from Cook-

town, and this feat of reception is 
thought to be a world's record in point 
of distance for the commercial wave-
length of 600 metres. 

Short- Wave 
By-Pass Condensers 

1 nas been suggested that, to be on 
the safe side, it is often• a good 
plan to use mica-dielectric by-pass 

condensers in short-wave receivers, in 
order to avoid the risk of instability 
that may be brought about by those 
the paper-dielectric type if they are 

not entirely non-inductive. 
You may be under the impression 

that the right value of by-pass conden-
ser in a short-wave receiver is the 
saine as that in a set designed to cover 
wavelengths between, say, 200 and 2000 
metres. 
This is a mistake.  Ignoring altoge-

ther the possibility of inductive pro-
perties, a capacity very much lower 
than that customarily used is suitable 
for a set which deals only with the 
higher frequencies.  For most short-
wave sets a capacity of 0.01 mfd. is 
quite as effective as the value custoni-
arily employed in broadcast sets. 
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Generating the 
Ultra-Short Wave 

PART 5 

GASEOUS GENERATORS. 

BY passing electric current through 
rarefied  gases  in  transparent 
vacuum tubes a wide variety of 

visible  and  invisible  wave-lengths 
can  be  generated,  the  resulting 
output  depending  on  the  gas,  its 
pressure,  the  material  of  the 
container, and the intensity and fre-
quency of the current.  Some of these 
waves fall into the heat region at the 
shorter-wave end of the region here 
discussed, but the effects are too com-
plex for discussion here. 

Precautions. 
In addition to the obvious precau-

tions as to voltage stability, mechani-
cal rigidity and protection against tem-
perature changes, ultra-high frequency 
generators or amplifiers are all to be 
treated with care to prevent field-con-
centrations on any part of their glass 
envelopes, as local heating easily rises 
to the  point of destruction.  It is 
usually necessary to lower the voltage 
as the wave-length is shortened, to pre-
vent this type of damage.  "Mashes," 
or stem seals, are especially vulnerable, 
and should be watched for signs of 
brushing or other distress. 
Any construction in which metal 

touches insulation should be watched 
closely if it is in or near the tuned 
circuit, as sharp edges or corners may 
cause flux concentrations which will 
waste power and impair stability ij a 
small oscillator, or destroy the insula-
tion of a larger one. 
In all ultra-short wave oscillators a 

capacity current of several amperes 
flows through the tube, tending to 
over-heat the grid, which should be 
watched rather carefully. If it becomes 
heated to a fairly bright red secondary 
emission may take place with a sudden 
rise of current and a grid burn out. A 
"littelfuse" in the plate supply is of 
some protection. 
All tubes with oxide coated filaments 

tend to lose emission soon, at these 
wavelengths,  while  XL  (thoriated 
tungsten) filaments are inclined to be 
extremely varying in their behaviour. 
Unfortunately, some of the best tubes 
from other standpoints (type '52) have 
this style of filament.  If there is any 
considerable amount of 5 and î meter 
work, we may expect to see plain 
tungsten  filaments  again  in power 
tubes. 
With regard to electron oscillators 

of the Barkhausen-Kurz type, Kohl 
finds that there is invariably a tuned 
circuit present, ordinarily inside the 
tube itself, and that it may accordingly 
be designed to work best at a particu-
lar wave-length, though somewhat flex-

Ile about that point.  If this is sus-
tained we may also expect to see 
special B-K tubes shortly. 

Power Outputs of Tubes at Ultra-
Short Waves. 
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*Lower limit of oscillation in re-
generative circuit. 
I-Lower limit of electronic oscillation. 
NOTE. —Magnetron efficiencies can 

be run as high as 80% if an adequate 
load-impedance is possible, but at ultra-
short waves the output drops rapidly 
because this impedance is impractical. 
This considers the plate-circuit effi-
ciency only, not counting filament or 
field power. 

This is the circuit of the electron-
cpeplei oscillator described below. 

ONE form of the electron-coupled 
.oscillator.  Li and Cl, with the 

filament, grid and screen, form an or-
dinary Hartley oscillator of the shunt-
feed variety.  .Since it is necessary to 
put the screen at ground voltage (as 
far as r.f. is concerned) the right-hand 
end of the coil Ll is grounded, and the 
screen by-passed to ground through 
C5.  Since the filament is not at 
ground r.f. voltage, it must be fed 
through r.f. chokes, and this is done 
very cleverly by using the coil Li as 
the choke, the filament current going 
in through one half of the coil and re-
turning through a wire run inside of 
the tubing of which the coil is made. 
L3 is the usual feed-choke, and, like 
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Li, and Cl, must be suited to the 
wevelength.  C6 is as small as con-
sistent with the wavelength, since we 
must avoid excessive coupling to the 
circuit,  C2-L2,  which  is ordinarily 
tuned to the 2nd harmonic (half way) 
of the circuit Li-Cl. Constants are 
determined by wavelength, as in any 
oscillator.  Condenser C is necessary 
to protect the filament. 

FADING EXPLAINED. 

W llY  do  some  stations  in the 
broadcast band fade so badly, 
others not at all?  Some semi-

d:stant stations fade, always the -saine 
ones, while other stat'ons, far mare 
distant, never fade?  Why are some 
areas poor for receiving certain short-
wave frequencies of certain stations, 
and yet even the same short-wave fre-
quencies of dther stations come in 
well?  Has th:s anything to do with 
sun spots?  What are sun spots, and 
what are their effect? 
The fading on the broadcast band is 

prooably due to the same cond:tions 
that cause fading on , the short-wave 
bands.  It is believed that the •trans-
mission from the station travels on an 
enduring sky wave in a more or less 
steady angle, a sort of inverted conical 
representation from the transmiss:on 
point, and strikes the layers of con-
ducting media in the upper atmosphere, 
to be reflected back to earth.  The 
other wave, or ground wave, is not en-
during, but within short distances of 
the stat:on both might be received. The 
reflection back to earth from the ion-
ised strata is uneven, as there are at 
least four strata, and the wave may 
even be delayed there awhile.  Henze 
the return to earth may result in phase 
displacement that also varies.  When 
the phases on return are 180 degrees 
apart the reception stops.  When it is 
less than 180 degrees apart it is dim-
inished.  When there is no phase dif-
ference the signal is full strength. This 
waxing and waning is fading. The re-
flect:on back to earth depends on the 
distance of the layers from the earth 
and on the frequency of the transmis-
son (wavelength), so some stations ;.•ven 
in the broadcast band have ass:gn-
ments that result in large fading areas, 
often semi-distant from the transmitter, 
whereas at greater distances the trans-
mitter lays down its signal much more 
steadily. The same condition in short-
wave reception is called sk:p-distance, 
as it is more pronounced, and there are 
areas where the sky wave does not 
come down, represented as the base of 
the isoceles triangle.  Sun spots have 
about the same general effect on radio, 
in that radio reception is best when 
the sun-spot activity is least.  We are 
now in a period of low-activity, and it 
will get still lower, so that receptiten 
now is good and will be even better 
within the next two years. This is one 
reason why short waves are holding 
such exceptional interest right now. 
The sun spots are not well understood. 

(Continued on page 26.) 
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A DE.PARTMENIT TO HELP SOL''  THE VARIOUS TECHNICAL PROBLEMS W HICH ARE 
ENCOUNTERED BY THE RADIO SET BUILDER AND EXPERIMENTER. 

I wish to construct a four valve and 
rectifier  autodyne  superhet,  using 
valves from the Golden Range.  If you 
have a block on hand of such a circuit 
I would be very pleased if you would 
publish same, giving briefly the values 
of the various components. —R.J., Can-
terbury, Victoria. 
Yes, it so happens that we have on 

hand the very circuit you require, em-
ploying the E452T, E455, E444 and the 
E443H, also 1561 rectifier.  This cir-
cuit is shown in Fig. 1 on the next 
page.  You will note that the tuning 
circuits consist of one aerial coil, one 
pre-selector coil, and one oscillator 
coil. 

Where is the best place to put a 
volume control?  I have always put 
it ahead of the detector, but I find 
many circuits where the volume con-
trol is in the audio amplifier. —A.J.S., 
South Melbourne, Victoria. 
The type of volume control and its 

placement will depend considerably on 
receiver design.  Thus, if the detector 
(or second detector in superhetero-
dynes) is fully protected from danger 
of overload, it is permissible to put 
the control in the audio channel, al-
though this should be done in a man-
lier not to constitute change in volume 
a control of tone as well.  One ad-
vantage of such location is the avoid-
ance of detuning effects, otherwise in-
evitably present. However, in a super-
heterodyne these would not be serious 
in the intermediate amplifier.  Grid 
bias variants have shown detuning to 
as much as 20 kc. for the controlled 
circuit near the high frequency end of 
the broadcast band.  Theoretically, at 
least, the volume control should be a 
gain control and an input control, be-
cause the amount of gain should be cut 
down to reduce the noise, and the 
ambunt of signal input cut down to 

prevent  cross-modulation  and over-
loads of other types.  So, compound 
controls are sometimes used.  There 
is no altogether satisfactory volume 
control, so far as we know, and most 
engineers must feel mildly stumped 
when they come to the control fea-
ture.  Perhaps the day will come when 
constant  output tubes  will be de-
ve'oped, so that one may make a per-
manent setting, and the volume will 
come up to that in nearly all instances, 
at least will not exceed the predeter-
mined value.  A close approximation 
to this could be made with the present 
duo-diode tubes, using the rectifier for 

This  Free  Technical 
Information Service is 
Open to All "Modern 
Sets" Readers.  When 
Forwarding Your Ques-
tion Be Sure to Give 
Every Detail Possible 
Regarding the Type of 
Receiver,  Make  and 
Type of Valves and 
Speaker, and All Details 
Which  You Consider 
May Help Us to Solve 
Your Trouble. Only in 
Special  Circumstances 
Can We Answer En-
quiries by Post. 

auxiliary biasing of each tube (auto-
matic volume control), and the ampli-
fier section (whether triode, quadrode 
or pentode) for gain.  However, the 
circuit would be awkward, and no 
doubt the constant output tube will 
see the light of day some time. 

Would you tell me if it is necessary 
to use extra heavy wire for the grid 
and plate leads in a short-wave re-
ceiver,  rather  than  thinner  wire? 
Should the losses be kept as low as 
possible despite the fact that I intend . 
us'ng regeneration?—R.K., Box Hill, 
Victoria. 
It is not necessary to use awkwardly 

thick wire for the leads you mention. 
No.  18  or equivalent is sufficient. 
Especially is this true since the coils 
themselves hardly would be wound 
of coarser wire.  It is assumed that 
you refer to frequencies no higher than 
30 megacycles.  For ultra frequencies 
thicker wire should be used, say, No. 
14, 12, or even i-inch diameter hollow 
copper  tubing.  The  circuit  losses 
should be kept as low as possible, and 
regeneration should not be relied on 
to  come  to  the  rescue,  because, 
strangely enough, the results are bet-
ter with a low-loss circuit, using re-
generation, than with the other type, 
where regeneration is also included. 
This does not seem consistent, since 
regeneration may be expressd as a 
state of negative resistance, and it 
would seem, therefore, that all r-f re-
sistance has been overcome.  Another 
consideration is that in short-wave re-
ception the frequency range to be cov-
ered is enormously wide, and the so-
called regenerative circuit may become 
non-regenerative at the higher fre-
quencies unless due precaution is taken 
to constitute the circuit losses as low 
as practical.  As a general rule, the 
simplest  regenerative  circuits  work 
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best, and that means circuits with the 
fewest parts and most sensible layout. 
A great deal more depends on the lay-
out than most short-wave enthusiasts 
realise. 

I intend to construct "The Economy 
A.C. Two described in the March issue 
of "Modern Sets," but would like a 
little more information on the coil 
winding.  Would you send me the fol-
lowing information: -
1. The number of turns on tuning 

coil L2; number of turns on grid coil 
Li, and number of turns on reaction 
coil L3? 
2. Could this set be converted to a 

three-valver if required?—C.L., Oat-
lands, Tasmania. 
As the circuit stands, it will prob-

ably be too sharp for your locality, and 
the signals will consequently be rather 
weak.  We therefore advise you to 
swing the connections of the tuning 
and grid coil over, making a standard 
circuit; the tuning condenser will then 
be earthed in the ordinary way. 
The coils required are as follow: — 
The tuned coil, L2, which will now 

become the grid coil, consists of 103 
turns of 30 gauge (36 gauge will do if 
same is on hand).  The coil, Ll, 
which now becomes the aerial coil, 
consists of 15 turns of 36 gauge wire, 
and the reaction coil consists of 35 
turns of 36 gauge wire.  Either enamel 
or d.c.c. wire can be used. 
The circuit could be easily trans-

formed into a three valve job by sub-
stituting a 56 in place of the 59, and 
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Fig. 1. The circuit diagram asked for by R. J., Canterbury, Victoria. 

follow this stage by another resistance 
or transformer coupled stage using the 
59. 
Note that Ll should be raised about 

'1-16th inch from the tuning coil, L2, 
This can be done by winding several 
turns of brown paper about half an 
inch wide, round the _coil L2 before 
you start the winding of Ll. 
When resistance capacity coupling is 

employed in place of the more usual 
L.F. transformer, would it be better 
to err on the side of over-biasing 
rather than under-biasing the amplify-
ing and output valves?—" Worried," 
Ringwood, Victoria. 
Even in the best regulated and most 

ambitious amplifiers, occasional over-
loads are likely to occur, and it is as 
well to take a little trouble to minimise 
their ill-effects. 
An over-biased amplifying valve will 

act as an anode-bend detector when 
it is overloaded, and if under-biased, 
grid current will flow momentarily. Of 
these two evils, anode-bend rectifica-
tion is by far the least harmful.  When 
grid current is flowing the coupling 
condenser will acquire a charge, and 
the audible distortion resulting from 
a momentary overload will be pro-
longed until the charge leaks away. 
It is not difficult to ascertain defi-

nitely what is happening, provided that 
a milliammeter be inserted in series 
with the anode of the valve.  If the 
meter needle kicks upwards we have 
an indication that bias is on the high 
side, as it should be.  A downward 
deflection shows that grid current is 
flowing. 

A COMBINED VOLUME 
CONTROL. 

THE sensitivity of most modern sets 
is regulated by means of a variable 
resistance or potentiometer, which 

is generally arranged to decrease the 
sensitivity of the H.F. amplifier by 
over-biasing the grid of the valve (or 
valves).  Those who have fitted a 
gramophone pick-up to an existing re-
ceiver may have wondered whether it 
is possible to make this resistance 

serve the dual purpose of radio and 
gramophone volume control. 
Unfortunately, it is hardly practic-

able to do this, as a fairly elaborate 
switching scheme would be required 
in order to enable the potentiometer 
to carry out both functions.  But if 
we  cannot  avoid  the  use  of 
two  potentiometers,  we  can  at 
least  avoid  control  knobs  by 
making use of one or other of the 
many modern components that may 
be linked together mechanically in such 
a way that their spindles rotate simul-
taneously. 
Although the "radio" and "gramo-

phone" potentiometers may be me-
chanically linked —or ganged—it by no 
means follows that they will be elec-
trically interconnected; as a rule the 
wiring to each will be entirely sepa-
rate. 

*  *  * 

OVERHEATED GRIDS. 

W HEN an A.C. mains set works 
satisfactorily for some time after 
first switching on, and then ex-

hibits a general falling off after per-
haps half an hour, it is generally safe 
enough to assume that grid emission 
is the trouble.  The most probable 
cause of this highly undesirable effect 
is the application of an excessive volt-
age to the valve heaters when operated 
in this way, particles of the emissive 
material may be "spluttered" from the 
cathode on to the metallic mesh of the 
grid; the temperature of the latter will 
also be raised unduly, and it will then 
act as a kind of secondary cathode. 
A fairly definite proof as to whether 

this effect is really responsible for poor 
performance is afforded by switching 
Off the set and waiting for a few min-
utes for the valves to cool off. 
Then, if the receiver is turned on 

again, and it behaves satisfactory for 
a while, but soon dies out, this second-
ary emission is probably the cause.  It 
is, of course, possible that only one of 
the valves is defective, and the next 
step is to attempt to find it by carrying 
out a series of eliminative stage-by-
stage tests. 
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Practical Hints and 
Tips 

POPULAR QUESTIONS AND  ANS WERS. 

MAN-MADE STATIC. 

W HAT is the transposed lead-in, 
what is its effect, how can one 
be put up? Will it cut out man-

made static?  Is there anything else 
you can suggest to do this? 
The transposed lead-in :s the connec-

tion from the horizontal or flat portion 
of the antenna system, brought down 
in such a manner as not to pick up 
anything.  This manner is .the trans-
position of the leads, either by us.ng 
twisted pair, or by using insulation 
blocks, to criss-cross the two wires 
brought down. There must be two for 
tran3posit.on.  One .s connected to 
the aerial itself, and the other, which 
is grounded at the set end, may be 
open at the other end, but, if long, 
has to be grounded at several points, 
including the far end, for effectiveness. 
The system works in the manner you 
suggest to el m:nate man-made static, 
because such interference is usually 
close to the earth, and if all pickup is 
confined to a well-elevated aerial, the 
other and undesirable energy not be-
ing picked up. the trouble disappears. 
Besides the interference com.ng over 
the air, there may be some getting in 
through the a-c Enes, and this may be 
reduced or eliminated by winding two 
coils on two forms about 2 inches in 
diameter, 100 turns of No. 18 insulated 
(bell) wire, putting the two coils in 
inductive relationship, running one a-c 
lead th -ough one, the other a-c lead 
through the other, free ends of the 
cols to the a-c cable to set, and con-
densers of 1.0 mfd. or greater capacity 
from the two extremes of each coil to 
ground (total four condensers).  If 
there is less interference when the 
ground wire is off the set, but greater 
hum when such omission is made, re-
versing the connections to one of the 
filter coils just descr'bed may correct 
that 'condition. 

LAZY MAN'S OSCILLATOR. 

\)vouLD it be possible to construct 
a local oscillator that would func-
t' on over one frequency band, and 

then use its harmonics for the higher 
frequencies to be covered? This struck 
me as feas:ble in a wide-frequency-
range receiver, because the frequency 
ratio of the oscillator could be held 
the same (as it would be) and the 
frequency ratios of the r-f end lined 
up with that, instead of the more 
usual method of padding the oscillator. 
Yes, this method works, but it is not 
very good.  The fact that harmonics 
aretsused results in multiple harmonics 
yielding response as the frequencies be-

come quite high. When this condition 
is combined with insufficient selectivity 
at the r-f level, two stations are heard 
at the same t.me. One set actually was 
produced commercially that did include 
such a method. 

W HEN TO LISTEN FOR S.W. 

s there any particular time for lis-
1 tening to. short waves? 

Yes. The most important consid-
eration is to try to tune in a stat.on 
when it is on the air, not when it is 
off the air.  This requires, first, that 
due considerat:on be given to the time 
diffe:enze, and, second, that a close 
check be made on the frequencies and 
hour.  As short-wave stations are near-
ly all experimental, they change their 
transm:ssion hours frequently, and even 
their  frequencies  occasionally,  espe-
cially as so:ne transm:tters have several 
frequencies they can use.  Besides, 
the general rule of the shorter the 
waves the earlier in the day you should 
I:sten (computed from daybreak), and 
the longer the wave the later the day 
or night, is worth remembering.  In 
particular, from daybreak to 4 p.m. or 
so, try 13 to 20 metres; from 10 a.m. 
to 10 p.m. try 20 to 35 metres; at night 
try 35 to 80 metres. The higher wave-
lengths are for n:ght transmission, too. 
Whether you are east or west of the 
transmitter has some effect, also. 

FREQUENCY-HOLDING SUPER. 

W HAT precautionsshould be taken 
to hold the frequencies in a 
superheterodyne? 

The oscillator should be stabilised. 
the padding of the oscillator should be 
done with an air-dielectric condenser, 
or accurate fixed condenser of mica-
dielectric, which has been vacuum-im-
pregnated with wax; the intermediate 
coilsshould be on moisture-proof forms 
(non-hygroscopic), the coils at the in-
termediate level should be wax-impreg-
nated, and the condensers tuning them 
should be air-dielectric or accurate fixed 
condensers as above described.  The 
stabiEsation of the oscillator is of the 
utmost importance for such a preci-
sion objective as you outline.  The 
trimming condensers on the r-f and os-
cillator tuning capacities should be a'r-
dielectric, not postage-stamp type, and 
should have stiff spring tension.  A 
precision dial should be used, so that 
d'al shift or misreading will not be 
thought to constitute frequency shift. 
The travelling light type of dial should 
not be used, because of the inductive 
.and capacity effects of the moving leads 
at the higher frequencies even in the 
broadcast band. 

BIASING PO WER STAGES. 

N 'the construction of an output 
(power) stage, using push-pull or 
otherwise, which s better, self-bias 

or hleeler-bias?  I see self-bias used 
a great deal, but bleeder-bias gets all 
the praise.  Also, need a condenser be 
in.ed across the self-bias resistor in 
push-pull? 
In the construction of the output 

stage ,f or a rece.ver the difference is 
not enough to be noteworthy.  There 
are conflicting considerat:ons. The self-
bias method does not require any by-
pass condenser, for if the stage is truly 
symmetrical there will be no signal 
current through this resistor, the phases 
being 183 degrees apart at any instant. 
The power output for the B voltage 
availaPle is less by the self-Was me-
thod, or lower B voltage may be used 
for. the same  power  output  if the 
bleeder-bias method is used: However, 
the bleeder-bias method always  re-
quires a bypass condenser, and to be 
effective at the  low  frequenc es it 
should be very large, high in the nÉcro-
farads.  If cost is a factor, since a 
specially-well-filtered circuit is needed, 
the bleeder-bias has that much against 
it. The difference is not great enough 
to make an audible impression on per-
sons for whom such output stages are 
bu:It. 

S the relationship between the maxi-
'. mum and minimum capacit es of a 

condenser strictly in accord with 
the frequencies?  What is the rule 
about the change in inductance in re-
spect te. frequency, also change in num-
ber of turns?  Has res stance an effect 
on r-f resonance? 
The maximum caoacty divided by 

the minànum capacity gives the con-
denser's capacity ratio.  The frequency 
ratio is the square root of that.  The 
frequency changes approximately as 
the  inductance.  The  frequency 
changes  directly  as  the  number 
of turns for small changes in turns. 
but f  large changes (suffic'ent seri-
ously to affect the shape factor) the 
frequency changes as the square of the 
number of turns.  Resistance affects 
next 2130 to 4363, etc., with increasing 
frequency difference between extremes 
as  the frequency of the bands  in-
creases. 

Neon Pilot Lamp 

IN a receiver I am asked to build there is small current to spare, as 
it is battery-operated, and so I 

would have to dispense with a pilot 
lamp. unless one could be obtained 
that drew only a small amount of cur-
rent, around 1 milliampere or so. 
You could use a small neon lamp, 

which would draw even less current 
than what you state, and could have it 
operated from the B batter'es.  There 
are some such lamps that light on 85 
volts, so 90 volts would be perfectly 
safe. 
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THE SAXON FIVE. 
(Cont:nued from page 13.) 

on top of stator No. 2.  The two 
earth wires are taken to the under 
side of chassis and securely soldered 
to it. 

Lining the Condenser Gang. 

The alignment of trimmer condenser 
of gang as well as padder condenser 
is an easy matter, providing the golden 
rule is known. 
Commence by screwing the padder 

all the way down (insert screwdriver 
through hole in chassis) then loosen it 
about one turn.  Now swing the dial 
to a station low on the scale, for in-
stance, 3A W, and adjust trimmer No. 
3 (oscillator trimmer) very carefully 
as the signals come in.  Usually the 
condenser gang will set itself to the 
trimmer No.. 2.  When you have ad-
justed No. 3 to full volume, trim up 
No. 1 and then go over all three trim-
mers in turn till you attain the utmost 
on this wave length.  Always keep 
your volume control back as far as 
possible.  This enables you to hear 
the  slightest  variations  in  signal 
strength  while tun'ng.  Then  tune 
son.c  station  on  the  other  end 
of scale, say, 3AR.  Do not touch 
the trimmers, but adjust the padder 
for maximum volume.  Then  tune 
to 2CO3 and by rocking the condenser 
backwards and forwards on 2C0 ad-
just  padder  to  maximum  signal 
strength. 
This completes the lining up of gang, 

but, of course, this should be re-
checked on one or two distant stations, 
as, for instance, 2KY, 2BL, 2FC, or 
2CO. 

Stations Logged. 

If lining up and adjustments have 
been made correctly, and for prefer-
ence. an outdoor aerial used, no trouble 
should be experienced in logging all 
the Australian A and B class stations, 
with, perhaps, the exception of one or 
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two of the very low powered B class 
stations, which usually get buried be-
neath the more powerful ones.  Many 
of these stations are not on their exact 
frequency, and consequently hetero-
dyne each other slightly, making log-
ging difficult. 
The Australian stations heard on 

actual test are to numerous to mention 
here, any standard station list will be 
as near to our log as you could pos-
sibly get.  From outside Australia, 
when the set was operated 10 miles 
from Melbourne, 2YA Wellington was 
logged  at  good  speaker  strength. 
Among foreign stations heard were 
KZRM Manila, HSP1 Bangkok, Siam, 
the regular Japs, and the high powered 
Chinese station, XGOA.  It is inter-
esting to note that, according to of-
ficial statements, the power used by 
KZRM is only one kilowatt, and that 
used by HSP1 is 2i k.w. 
For ordinary reception on Australian 

stations only a short piece of aerial 

chassis, key lettered 

wire will be required for good speaker 
volume. 
The 90 ohm resistor, which is at-

tached to the moving arm of the dis-
stance switch, is switched out of circuit 
when distant stations are being re-
ceived. 

Operation. 

The volume control, VC, controls 
the volume by increasing the bias on 
the 58 intermediate tube, and at the 
same time as the bias is being raised 
the aerial is gradually being earthed. 
The 200 ohm limiting resistor in the 
cathode of the 58 prevents the tube 
from becoming underbiased. 
These connections form a very effi-

cient and effective form of volume con-
trol.  Should you be situated only a 
few miles from a powerful station, the 
90 ohm resistor, which is in shunt 
across the aerial primary coil, can be 
reduced to 30 or 40 ohms.  This will 
prevent blasting if the volume control 
is turned partly full on. 

ALUMINIUM SHEETS 
FOR CHASSIS AND SHIELDING W ORK. 

We stock a wide variety in Metals as required in Wireless Set building, and also for model engineering con-
struction. 

LET US CONSTRUCT YOUR CHASSIS AND SHIELDS. 

We can supply the special chassis used in all the receivers described in this issue of "Modern Sets." 
"The Economy Twin" Chassis, 5/3, plus freight.  All prices inclusive of Sales Tax. 

ALL DRILLING EXTRA. 

All work carried out to your specification.  Phosphor bronze, brass, and copper sheets.  Zinc sheets as used for 
battery manufacture.  Send for price list of aluminium, copper, brass, phosphor bronze, and zinc sheets. 

GEORGE W HITE 8 CO. 

280 POST OFFICE PLACE 

Established 79 Years. 

METAL MERCHANTS. 

MELBOURNE, C.1. 

'Phone: Central 1100. 

• 
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THE  NE W 

SUPER-PHONIC 
RADIOTRONS 
BRING 266 TONES OF RADIO TO LIFE! 

To-day—hear at last what you have missed—hear REAL MUSIC on 
the Radio!  Hear the amazing difference!  266 tones of the orchestra, 
formerly "lost in the air," bring their added richness, mellowness, 
thrills and glamour to stirring music produced by the latest audio cir-
cuits made possible by the complete line of new SUPER-PHONIC 
RADIOTRONS. 

THESE 266 "SILENT TONES" BROUGHT TO LIFE BY THE 
NE W SUPER-PHONIC RADIOTRONS. 

29 "Silent Tones" of the Piano. 
35 "Silent Tones" of the Trombones. 
29 "Silent Tones" of the Harp. 
19 "Silent Tones" of the Saxophones. 
8 "Silent Tones" of the 'Cello. 
30 "Silent Temes" of the Bassoons. 
7 "Silent Tones" of the Piccolo. 
30 "Silent Tones" of the Tubas. 
7 "Silent Tones" of the Kettle Drums. 
17 "Silent Tones" of the Bass Viol—and 55 "Silent 

Tones" of other musical instruments. 

EQUIP  YOUR  RECEIVER  WITH  THE  AMAZING  NE W 
SUPER-PHONIC RADIOTRONS. 

FRALID11 01FIR O NS 
ASSOCIATED G ENE RAL ELECTRIC SUPPLIES CO. LTD., 

93-95 Clarence Street, Sydney. 

Corner Queen and Little Collins Streets, Melbourne, C.1. 

A MALGA MATED W IR ELESS (A/SIA) LTD., 

47 York Street, Sydney. 

167-9 Queen Street, Melbourne. 

(Advertisement of Amalgamated Wireless Valve Company Ltd.) 

Grid Dip Meter 

YOU have not described a grid dip 
meter, although this type of in-
strument is widely used. 

The grid dip meter draws too much 
power from the measured circu:t, which 
it therefore detunes somewhat.  While 
that type of meter is in general satis-
factory, it cannot be said to come near 
to the highest requirements. 

DIODES AND NEGATIVE BIAS. 

TN some of the latest circuits employ-
]. ing the diode detector, no obvious 
provision for negative grid bias may 

be seen, it does actually obtain a suit-
able negative voltage from the recti-
fied carrier wave.  This is a truly 
automatic arrangement, as the negative 
voltage impressed on the valve will, 
enable it to deal properly with what-
ever signal may be applied:  The bias 
voltage which the valve obtains is that 
which the L.F. valve grid circuit is in 
tion across the load resistance, with 
developed in the process of rectifica-
under all conditions, be sufficient to 
parallel. 
It is a convenient circumstance that 

bias may be so easily obtained in bat-
tery-operated sets with diode detection. 
and that the harmful flow of grid cur-
rent may be avoided without any com-
plications.  Luckily, grid current does 
not commence to flow in the average 
battery set until the grid is made posi-
tive with respect to the filament—a 
condition that can never obtain in the 
arrangement under discussion. 

FADING EXPLAINED. 

(Continued from page 21.) 

although their manifestations and ef-
fects are; so the situation is compar-
able to that of electric:ty itself.  One 
may say that strong electron activity 
has a bearing on sun-spot activity. Sun 
spots lower the effective height of the 
ionised layers, and thus reduce dis-
tant reception, as the angle of reflec-
t:on is about the same, but the distance 
between the Points of departure and 
return is less. 

9/-
BRINGS YOU 

"Modern Sets" 
FOR 

TWELVE MONTHS, 

POST FREE. 

••••••••••• 
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THE HAM SUPER SIX. 
(Continued from page 7.) 

to give pre-selection; this causes slight 
double spotting or image interference, 
but it w.11 be no worse than with other 
receivers that have no T.R.F. stages 
ahead.  If the constructor wishes he 
could; as an extra refinement, provide 
an extra stage of R.F. before the first 
detector, but this would entail extra ex-
pense, three stages to line up, and more 
coils. 
The method adopted to couple the 

oscillator to the first detector is some-
what different to the usual arrange-
ment.  The plate of the oscillator is 
coupled to the control grid of the first 
detector through a small 7 plate mid-
get condenser Cx. The suppressor grid 
is connected to the cathode in the con-
ventional manner. 
The chassis is constructed from a 

piece of 16 gauge alluminium, the com-
pleted job measuring 131 inches long, 
121 inches wide, and 2i inches deep. 
The front and left hand side panels can 
also be in 16 gauge metal, the dimen-
sions for the front being 14 inches x 
inches and the side is 121 x 7 inches. 
The two box shields for the first de-

tector 1,nd oscillator measure 7 inches 
deep, 4:1 inches wide, and 41 inches 
high, w'ni:e the box can for the beat 
oscillator is 3i inches deep, 41 itches 
wide, and 5 inches high.  Sh'elds are 

Type 
Type 

PRICE: 
£3/17/6 
£5/0/0 

AN CIDIE12  S Elf S 

fitted with 1 inch flanges at the bottom 
for fixing to the chassis. 

The Intermediate Frequency. 

The intermediate stages do not differ 
very much from the usual type except 
for the regenerative feature. 
The input transformer Ti contains 

the usual primary and secondary wind-
ings L5 and L6, spaced approximately 
1 inch or 1 A inches between centres, 
with the small tickler winding L7 
coupled to the grid coil about one half 
to one inch to the outside of the grid 

.The  intermediate  frequency 
shou:d be approximately 465 KC/s or 
somewhere between this value and 550 
KC/s, and the identical coils L5, L6 
should have an inductance of between 1 
and 1.3 millihenry-s.  The size of the 
tickler will depend largely an the in-
ductance of the secondary. The tickler 
may be made up by wincEng four or 
five turns of 30 gauge D.S.C. wire or 
equ:valent over the former, on wh:ch 
the other coi s go.  Although four 
turns was found quite suitable in the 
original receiver, it may be necessary 
in other cases to put on as many as 20 
turns. Have the tickler in a small bunch 
so that its position on the former can 
be varied. 
First connect the transformer up 

unshielded wh:le the correct size of 
the tickler is being determined. with 

Twenty-seven 

the regenerative control omitted.  The 
tickler can then be moved along the 
former, turns added or taken off until 
the valve just begins to oscillate. This 
state of gentle oscillation can,.be ob-
served by .a slight drop in current in 
the pos:tive screen voltage lead.  The 
w nding of the 'feedback coil must be 
in the right direction so that feedback 
will be in the right phase. 
Refit the can and make the final ad-

justments from outside by means of a 
screwdriver through a hole in the can. 
The coupling R.F. leads should all be 

shielded  thoroughly,  the  necessary 
shielding be ng indicated by the dotted 
line on the diagram. 
The second I.F. is similar to the first 

except that it has no tickler winding. 
Like the first I.F., it should have the 
plate by-pass and R.F. choke inside 
the shield can.  The second detector's 
grid leak and condenser can be mountea 
as shown in mid-air, between the trans-
former and the second detector valve. 

The Second Detector and Beat 
Oscillator. 

The second detector is a 57.  Grid 
leak detection was found to give a much 
greater output and more sensitivity 
than anode bend or bias detection. 
This 57 is transformer coupled to the 
59 r.titpiit pentode, which can feed into 

(Continued on page 29.) 

4111110ti  
"0" and "L" type Permanent-Magnet Dynamic Speakers 
For use with all types of Battery-Operated and All-Electric 

Receivers 
Thousands already Sold are giving Reproduction from SMALL BATTERY 
SETS comparable in Volume and Quality to Powerful A.C. Sets.  Modernise 
your set by fitting this Speaker and obtaining perfect dynamic reproduction. 
The fitting of Amplion  "0" or  "L" Speakers  definitely and permanently 
eliminates the hum problem. 

MAGNET BY 

Write for free copy of Bulletin No. 12, giving details of Amplion Permanent 
Magnet Dynamic Speakers; also chart showing Amplion Matching Trans-
formers required to match up with any type of output valve on the Australian 1 market. 

Descriptive Bulletins also gladly forwarded, giving details of Amplion Electro 
Dynamic Speakers, Giant Exponential Horn Speakers, etc. 

VICTORIAN DISTRIBUTORS: 
AUSTRALASIAN ENGINEERING EQUIPMENT CO. PTY. LTD., 

415 Bourke Street, Melbourne, Cl. 

C U a l O r s %£\:, • 

k P ‘L: TYPE. 

i e eN 

,...k. - • ....  

L ADVERTISEMENT OF SPEAKERS (A/sia) LTD., 70 CLARENCE ST., SYDNEY. 
,----..  —,....--  
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Only at Vealls! 
Only at Vealls. with their Four Big Stores packed with Electrical and 
Radio Goods, can you buy all your needs —no matter your require-
ments, Vealls can supply —at the price you wish to pay. 

Write or call for a copy of Vealls latest price-lists, thousands of items 
from which to choose. 

The "Ham" Super Six and 
 the Parts that are Needed 

2 13-Plate Midget Condensers .. 
1 13-Plate Midget Condenser, Radiokes 
1 23-Plate Midget Condenser, Radiokes 
11 T.C.C. Mica Condensers, .005 mfd. 
3 T.C.C. Mica Condensers, .00025 mfd. 
2 T.C.C. Mica Condensers, .00025 mfd. 
1 1- mfd. Condenser .. 
1 50,000 oh m 1- Watt Grid Leak for Ose. 
1 5000 oh m Wire- wound Bias Resistor, 

1 5000 oh m Potentio meter (variable) .. 
1 100,000 oh m 1- Watt Carbon Resistor . 
1 10,000 ohm 1- Watt Carbon Resistor .. 
1 7000 oh m 1- Watt Carbon Resistor 
1 3000 oh m 1- Watt Carbon Resistor . 
1 50,000 ohm 1- Watt Carbon Resistor .. 
1 5000 oh m Potentio meter (variable) 
300 oh m Bias Resistor . 

1 50,000 oh m 1- Watt Carbon Resistor .. 
1 1 M ,.-,goh m 1/4 -Watt Grid Leak . 
1 50,000 oh m 1- Watt Carbon Resistor .. 
1 2500 oh m 1- Watt Carbon Resistor . 
1 10,000 oh m 1- Watt Carbon Resistor .. 
1 25,000 oh m 1- Watt Carbon Resistor . 

3/5 
3/5 
4/9 
2/3 
1/6 
1/6 
3/-
1/3 

1/-
5/9 
1/3 
1/3 
1/3 
1/3 
1/3 
5/9 
1/-
1/3 
1/3 
1/3 
1/3 
1/3 
/3 

ea. 2 Intermediate Frequency Transfor mers, 
one with reaction, 465 KC/s 

4 Ordinary Broadcast Chokes 
1 Philips PH59 Valve  .. 
4 Philips PH57 Valves  .. 
1 Philips PH58 Valve  . 
1 20 oh m C.T. Filament Resistor . 
5 6-Pin Valve Sockets 
1 7-Pin Valve Socket .•  . .  • . 
1 Metal Chassis, 13 1/4  in. x 123 ;n. x 21/2  

9/9  ea. 
2/-  re 
17/-
15/6  „ 
15/6  „ 
1/-
1/-
1/-

13/6  " 
1 Metal Panel, le in. x 7 in.  ..  2/3 
1 Metal Panel, 123 in. x 7 in.  2/-
5 6-Pin Valve Cans, with tops ..  1/3  „ 
1 Vernier Dial  8/11 „ 
1 7-Plate Midget Condenser  2/9  
1 4 oz. Reel No. 20 D.C.C. Wire, 1/-; No. 

28 D C.C.. 1/10; No. 18 Enamel, 9d. 
1 2 CZ . Reel No. 36 D.S.C.  . .  3/- 
9 Plug-in Coil  Formers  and  3 Sockets 

to takc same ..  1/-
1 450 oh m Bias Resistor ..  • • * • • • 1/- 
1 10 mid. Electrolytic Bias Bypass Con-

3/- 
1 .0001 mfd Fixed Condenser  1/6  " 

Here are the Parts Required to 
--=-BRING YOUR CRYSTAL SET UP-TO-DATE-

1 Metal Chassis, 8 in. x 54 in. x 34 in.  7/6 
1 Bakelite or Cardboard Former, 3 in. 

diameter, 3 in. long ..  6d. 
1 .0005 mfd. Variable Condenser, A. W.A. 9/11 
1 Plain 4 in. Dial ..  .. • • 5d. 
4 Banana Sockets .  .  .  2d. 

ea. 

91. 

VEALLS 

2 Banana Plugs  .. 3d.  ea. 
2 Phone Terminals ..  2d.  „ 
1 Glass Barrel Type Crystal Detector . 2/-
1 Neutron or Mighty Atom Crystal .. 1/2  
1 4 oz. Reel No. 22 D.C.C.  1/2  „ 
2 Yards Single Flex ..  ld. yd. 
1 Pair Head Phones .. .  18/6 ea. 

243-249 SWANSTON STREET, MELBOURNE. 
168-172  SWANSTON STREET, MELBOURNE. 

299-301 CHAPEL STREET, PRAHRAN. 
3-5 RIVERSDALE ROAD, CAMBER WELL. 

'Phones: 
Cent. 2058 (5 lines), 10524 (2 lines); Wind. 1605; W 5160. 
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(Continued from page 27.) 
a dynamic or magnetic speaker, or 
through a suitable output transformer 
to headphones. 
The beat oscillator circuit consists of 
an electron clompled arrangement having 
a small tuning condenser (13 plate mid-
get) in parallel with a 23 plate midget, 
and a .0001 mfd. fixed condenser, both 
of these midgets being contro.led by 
knobs on the end left hand panel for 
a handy beat note adjustment.  Here 
again the R.F. leads to the grid and 
to the detector must be well shielded. 
By adjusting the beat oscillator a weak 
signal can be made to peak right out 
of the background, and if interference 
is experienced on one &de of the carrier 
listening can be carried out on the 
other side. 

The Coils. 
First detector primary Li is wound 

with No. 36 d.s.c. wire, and consists of 
the number of turns shown in the table. 
The number of turns on the grid coils 
L2 are also shown in the tab:e.  The 
3500 KC grid coils L2 and L4 are 
wound w'th No. 20 D.C.C.; 1750 KC 
grid coils with No. 28 D.C.C., both close 
wound.  The 7000 KC grid coils and 
14,000 KC/s grid coils, are wound with 
No. 18 gauge D.C.C., or enamelled 
wire spaced to occupy a length of 14 
' inches.  Taps are from the ground 
ends of the detector coil. All coil dia-
meters must be 14 inches. 

Coil Data. 
Band  Li  L2  L4 
1750 KC  10  55  55  tapped at 
I to 3rd of total turns from ground end. 
3500 KC  6  28  28  tapped at 
to 3rd of total turns from ground' end. 
7000 KC  5  11  11  tapped at 
to 3rd of total turns from ground end. 
14000 KC  3  5  5  tapped at 
to 3rd of total turns from ground end. 
The cathode tap on L4 will vary for 

different sets because of the slight dis-
crepancy between the circuit constants; 
try various positions between 4 to 3rd 
of the total turns from ground end. 
The beat oscillator coil consists of 

140 turns of No. 30 gauge D.S.C. wire 
wound on an inch and one half (Hin.) 
diameter former.  Length of winding 
1 7/8 inches. This coil must be tapped 
al. 30 turns from the ground end. 

The Power Supply. 
The power supply is built in a sepa-

rate un t and consists of the conven-
tional full wave 1561 rectifier, power 
transformer, three 8 mfd. electrolytic 
condensers, and two 30 henry chokes. 
A double choke filter has been used 

as an extra precaution agaMst hum. 
The unit can be placed near the set so 
that the leads to the filaments and 
high tension points need not be tong. 
The pack should be caplble of sup-

ply'ng between 180 and 250 volts to 
the high tension  positive term.nal on 
the set.  The filament supply can be 
brought out in two 24 volt lines, which 
must carry between them 7 amps. 

Lining Up. 
Rough lining can be done in the 

intermediate circuits by using the C. W. 

44 CID E R  SI L S 

A Plan View of the Under 

beat oscillator as an I.F. signal gene-
rator, although a separate oscillator 
using the same circuits and constants 
will be more satisfactory. The or'ginal 
circuit of th's receiver was pub'ished in 
a recent issue of "Q.S.T.,". but modifi-
cations have been made which greatly 
improved the overall gain without sacri-
ficing any select'vity. 
Using  a separate  test  oscillator 

"Q.S.T." recommends the following 
procedure for lining the intermediates: 
(1) 'rune the test oscillator to about 

525 K.C., if this T.F. is selected by 
checking against a broadcast receiver 
tuned to the extreme low-frequency end 
of its tuning range. 
(2) With phones connected to the 

output (and with an 0-50 or 0-100 
mil iammeter connected in the detector 
plate lead, if one is at hand), loosely 
couple one end of an insulated lead to 
the test oscillator outout, and loop the 
other around the grid lead of the I.F. 
valve. Set the regeneration control at 
minimum (stiorting the ticker). The 
beat oscillator should be "off." 
(3) Tune the Primary and sec-mdary 

of the second I.F. transformer to reso-
nance as indicated by a h'ss in the 
ohones, or by minimum in second de-
tector plate current. (Plate current 
drops w'th gr'd detection.) 
(4) Transfer the oscillator coupling 

lead to the grid of the first detector and 
tune primary and secondary of the first 
I.F. transformer in the same fashion. 
(5) Now tune in a ham band signal 
from a steady local oscillator, say the 
crystal stage of the transmitter or the 
frequency meter. Turn the regenera-

Page Twenty-nine 

Chassis Wiring and Lay-out. 

t'ye control full on. Make the final ad-
justm-nt of ttie tickler coupling, setting 
it at the point where the I.F. just sp'lls 
into oscillation.  Before doing this it 
would be well to smear corodion on the 
form, so that the tickler w'll become 
fast in the final positon without further 
disturban ce. 
(6) Very  carefully  touch up  the 

tuning of the first and second I.F.' 
stages so that the I.F. is just on the 
verge of osci.lation, as will be indicated 
by the characteristic ring:ng sound in 
the phones. Adjust the selectivity con-
trol if necessary. 
(7) Switch on the beat oscillator and 

set it so that the beat note is of the de-
sired p.tch, with the signal tuned in 

Reduce the sensiivity by backing off 
the gain control, if necessary, so that 
the sign -t1 does not overload the I.F. 
stage. to block it or throw it into os-
cillation.  If os-illation starts, back 

(Continued on page 33.) 

W HAT ABOUT A NE W 
BATTERY. 

On page 33 appears an advertisement 
for batteries on terms.  This struck us 
as a particu:arly good idea for those of 
our readers who have not the ready 
money to put out at once for a battery, 
and, as a consequence, are being de-
prived of a considerable amount of 
pleasure and instruction. 
We have investigated the offer made 

by this particular firm, and can assure 
our readers that they will receive an 
absolutely square deal. 

a 
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SOUND UN FILM. 
(Continued from page 9.) 

transformer in the box at the base 
of the panel. 
The whole of the gear is mounted 

on a piece of engraver's zinc, which 
is bolted to the bottom of a copper. 
box 12 inches long, 4 inches: wide, and 
5i inches- high, the base panel being 
held away from .the bottom of the 
box by  inch spacing washers to pre-
vent sub-panel wiring from shorting. 
The lid of the box must be a good fit. 
When the whole of the gear is as-

sembled and placed in the box, it must 
be bolted to the front panel imme-
diately below the gain  amplifier,  a 
hole having been previously cut in the 
front p enel to accommodate the lock-
ing nut and shaft of the volume con-
trol. 
Panicular care must be taken to see 

that the grid lead of the input tube is 
well shielded, and the shielding pro-
perly  earthed, using  flexible metal 
braid for the purpose. 
A close study  of the circuit will 

supply all the detail necessary to en-
able the constructor to go ahead with 
the job without difficulty. 
Any reasonably good parts can be 

used, but those specified will certainly 
give much better results, so it would 
be advisable to adhere to the list given 
and avoid trouble. 
A small dynamic speaker is recom-

mended, but if a magnetic speaker is 
available it can be used in the output 
of this amplifier.  Field excitation for 
a dynamic speaker can be taken from 
the gain amplifier pack, as indicated 
in the circuit; but in this case be sure 
to put resistance in series with the 
field in order to maintain the current 
flowing in the resistor at 44 rnilliamps, 
which is- the usual current for 2500 
ohm speakers.  In this case the total 
resistance would be 14,545 ohms, less 
2500 ohms, leaving 12,045 ohms. 

List of Parts. 
1 UY256 valve, Radiotron or Kenrad. 
1 B405 Philips valve. 
1 Ferranti A.F.5 transformer. 
2 25 mfd. condensers, hydra 1000 volt 

test. 
2 1 mfd. condenser, hydra 1000 volt 

test. 
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Schematic Diagram of the 

1 160,000 ohm resistance, 15 mils. 
1 60,000 ohm resistance, 20 mils. 
1 16,000 ohm resistance, 50 mils., for 

eliminator bleeder. 
1 500,000 ohm resistance (variable) ; 
1 UY socket. 
I UN socket. 

THE PERFECT PUSH-PULL 
AMPLIFIE R 

TO call this amplifier the "Perfect 
Push-Pull Amplifier" is apt to be 
a trifle misleading.  It is as per-

fect as tubes and speakers will permit 
it to be, aild the "permission" of some 
speakers is sufficient to cause one to 
have designs on the lives of the people 
who foist them on an innocent and 
unsuspecting public. 
This amplifier is definitely not for 

use in recording, and only for those 
who desire the utmost in tone for re-
producing  either  from  pick-up  or 
radio.  The principles involved  are 
identical  with those described  last 
month, with the exception that the 
last valves are in push-pull. 
A 256 valve is coupled from its plate 

Perfect Push-Pull Amplifier. 

directy to the grids of the final valves, 
passing  the  speech  frequencies 
through the primary of an auto trans-
former, which gives an added impetus 
to the signal input, and at the same 
time puts the grids of the 2A3's out of 
phase.  These 2A3 valves must be per-
fectly matched, and for this reason I 
would reccommend 'hat major makes 
o valves be used, otherwise difficulty 
will be experienced in matching up. 
Common sense and a study of the 

circuit and parts list should make fur-
ther comment on this amplifier un-
necessary.  Those who bui7d it will 
be more than satisfied and find that 
the tone and 7 watts undistorted out-
put it delivers is all that is claimed for 
it and justify any expense incurred. 

List of Parts. 

1 500,0.00 ohm Var. resistance, R4. 
1 UY socket. 
2 UX sockets. 
2 Centre tap resistors, 25 ohms, R5 

and R6. 
1 25 mfd. cond., Cl. 
1 2 mfd. coud., C2. 
1 4 mfd. con., C3. 

(Continued on page 33.) 

SUPER QUALITY, LONG LIFE 

WENDEL PO WER EQUIPMENT 

Power Transformers from 50 to 1000 watts.  Micro-
phone, Class B, Output, Dual and Input Push-Pun 
Transformers. 

Fiber Chokes, Special Resistances, and all types 
\Vinding Requirements. 

W ENDEL ELEC. CO • 
14 ST. FRANCIS ST., MELBOURNE, 

Opp. Myer's, Lonsdale St. 

of 

Transformers  de-
signed  for  Sub-
Chassis Mounting. 

Pty. Ltd. 
F 6917. 
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The Outstanding Success 
Of 1933  • • •  •  • 
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,«. The Saxon 5 Super-l-leterodyne  1 ... ., ..,......„........,....,....,...,  :. 
The Saxon 5 A.C. Super-Heterodyne Kit Is undoubt-

•  •  •  •  also in this issue  edly the outstanding Super of 1933.  Build this re-
ceiver with every confidence; it will give you all that 

you desire in radio reception. 

The Economy  
£ s. d. • 1 3-Point Voltage Sw:tch (Saxon) . 0 1 6 Twin 1 Chanex Condenser, .0001 mfd.  ..  0  1 1 Chanex Condenser, .001 mfd..  ..  ..  .. 0 1 0 O I 

Parts   Required  1 Chanex Condenser, .03 mfd. ..  .. .. .. 1 Chanex Condenser, .01 mfd. ..  .. ..  .. 
1 Chanex Condenser, .002 mfd. .. .. .. .. ..  00 1 0 

1 0 

o 1 0 1 
1 A. W.A. .000s mfd. Variable Condenser  SS 
1 Radiok,3s 13-plate Midget Condenser ..  9/11 ea. 3/5 

14 Chanex Condenser, .5 
mmffdd.... at .1/2. . each . : 

2 Poly met 8 mfd. Condensers, at 5/- each . 00 41 O 10  o 
1 T.C.C. 0.00025 mfd. Grid Condenser .. ..  1/7  1 Saxon 2-gang Condenser .. .. ..  ..  .. ..  1 2  3 
1 0.1 mfd. Paper Bypass Condenser ..  ..  1/2 
1 0.1 mfd. Paper Bypass Condenser .. ..  1/2 1  21 vVee.iccoo Aerial Coil 3 0 

1 Velco Oscillator Coil .. .. .. .. .. .. .. ..:  3  0 1 T.0 C. 0.01 mfd. Condenser . .. .. .. .. ..  2/9 
odiilat.e. * .  .Transformers,.• . . . at. • 8 / 9. 00 1 10 mfd. Electrolytic Condenser, 3.5v. peak  3/-

O 17 1 0.01 T.C.C. Condenser .. .. ..  ..  .. .. ..  2/9 
2 7  rufd.  Electrolytic  Condensers,  T.C.C.,  1 Velco Padder Condenser ..  ..  ..  ..  0 3  0 • • 

500v. peak, 400v. working .. .. .. .. ..  6/-  1 Local Distance Switch (Saxon) .. ..  .. ..  0 2  66 1 
1 Radio Frequency Choke .. ..  ..  ..  ..  ..  2/-  1 Sax9n Midget Speaker .. .. .. .. .. .. ..  1 4  9 
1 1 megoh m Carbon Resistor, 1 watt  ..  ..  1/3  1 Saxon No. 16 Transfor mer .. .. .. .. • • • • 0 18  3 
1 250,000 oh m Carbon Resistor, 1 watt .. ..  1/3 1 1 Pr. Pickup Ter minals .. ..  .. .. ..  ..• • 0  1 0 
1 100,000 oh m Carbon Resistor, 1 watt .. ..  1/3  4 Velco Resistors, at 1/- each .. .. ..  • • 0 4  0 
1 1 megohm Carbon Resistor, 1 watt . .. ..  1/3  .. 2 Radiokes Resistors, at 1/6 each .. ..  0 3 0 1 250,000 oh m Carbon Res:stor, 1 watt ..  ..  1/3 
1 Marquis 10.000 oh m Potentio meter .. .. ..  5/9  6 Carb. 1- Watt Resistors, at 1/3 each  .... .• : 0  7 6 
1 400 oh m Wire-wound Bias Resistor  ..  ..  1/-  1 Radiokes R.F. Choke ..  ..  .. • • 0 2 o 
1 Shielded Acrid]. Coil .. .. .. .. .. .. .. ..  3/0  ,,  1 Marquis 5000 oh m Potentio meter .. .. .. 0 

.. 
r .. ..  • • 0 5 9 - 

1 Dynamic Speaker, 2500 oh m field, (A mplion)  $1/6  1 Saxon Chass.s  .. .. .. .. ..  ..  ..  • • 00 1180 3 
1 Radiotron, 57 valve ..  ..  ..  ..  ..  ..  .. 15/6  „  6 1 Radiotron. 2A7 valve ..  .. ..  ..  .. 
1 Radiotron, 2A5 ‘alve .. .. ..  ..  .. ..  .. 17/- • • 0 15  6 
1 Radiotron, 280 valve .. .. .. ..  ..  ..  .. 12/6  „  1 Radiotron, 58 valve  ..  ..  ..  ..  .. 

1 Radiotron, 30 valve .. .. .. .. • • ..  ..  0 17  0 
1 Po wer Transfor mer, with one 5v. 2 amp. 0 1 Radiotron, 2A5 valve ..  .. ..  ..  ..  . •  17  0 

w nd:ng, one 2%v. 3 amp, winding, and 
one C.T. secondary winding, 350v. aside 21/-  .,  4 Dar  ley Sockets, at 541. each .. .. ..  ..  0  1 8' 

2 6-pin Valve Sock es .•  ..  ..  ..  ..  ..  ..  1 /  P e  1 Dar ley Socket, 7-pin . .. .. .. .. .. ••  0 0  0 
1 4-pin Và.lve Socket, Velco ..  ..  ..  ..  .. 10d.  3 Valve Cans, at 1/3 each .. .. .. .. ..  ..  0 3  9 
3  2d.  1 Radiotron, Si  valve ..  ..  ..  . . 0 15  6 

1 Valve Sh'eld for 57 .. .. .. .. .. .. .. • • 1 4 
1 Chassis, 11 x 7 x 2 inches .. .. .. .. .. ..  8/-  „ 
1 Vernier Dial, full vision .. .. .. ..  ..  ..  S/11 
3  «d.  -»1 1.10W W "•111 W rneof%"11.1eme rnar rnm.M /V1 We. 

VEALLS PAY FREIGHT ON RETAIL ORDERS 
Vealls pay freight on all Victorian Retail Orders  confidence that you are not paying any more for 
excepting Radio Cabinets, and on all Retail Inter-  your radio goods than the customer who buys at 
State Orders excepting Batteries, Accumulators,  our counters.  Get the habit. Try Vealls first — 
and Radio Cabinets.  You can therefore buy with  always. 

VEALLS 
168-172 SWANSTON STREET, MELBOURNE. 
243-249 SWANSTON STREET, MELBOURNE. 

299-301 CHAPEL STREET, PRAHRAN. 
3-5 RIVERSDALE ROAD, CAMBER WELL. 

Cent. 2058 (5 lines), 10524 (2 lines); Wind. 1605; W 5160. 
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THE PERFECT PUSH-PULL 
AMPLIFIER. 

(Continued from page 31.) 
1 8 mfd. cond., C4. 
2 100,000 ohm resistors, R7 and R8. 
Next month we will describe some 

new departures  in microphones and 
describe how to use and get the best 
out of them and the other equipment 
associated with this apparatus before 
dealing  with  sound-heads  and  re-
corders. 

BRING  YOUR  CRYSTAL  SET 
UP TO DATE. 

(Continued from page 10.) 
the beiana plug in No. 1 socket. Turn 
the dial around at the same time as you 
adjust the cat's wh:sker. When a sen-
sitive point is found you will hear a 
station, during broadcast.ng hours. 
If you require more selectivity to 

separate the stations, use number two 
or three sockets. 

Convenience of the Set. 
AL the components have been moun-

ted on the chassis so that a cabinet will 
not be necessary. The set may be laid 
hor:zoutally or vertically. Neither way 
will affect its operat'on. If at any t me 
an arrplifier is desired, that described 
in the December issue of "Modern 
Sets," 1932, will be most suitable. 

THE HAM SUPER 6. 
(Continued from page 29.) 

off on  the  selectivity  control  also. 
When the adjustment seems satisfac-
tory, tune the receiver through the zero 
beat, and check the ratio of the signal 
on the peak to the s:gnal on the image. 
If the adjustments are correct, the ratio 
1,ot..ld be something like R9 to R1 or 
R2.  The image should be barely 
audible. 
Uo not expect to get the full measure 

cf :erformance at the first trial.  As 
with e‘ery piece of radio gear, realisa-
tion  of the  maximum  performance 
comes with familiarity and experience 
in handling. 
Go over the adjustments until you 

are completely familiar with the whole 
thing.  The constructor must use his 
initiative in laying out the components 
and wiring up, as space will not permit 
a paint to point wiring detail.  It is 
no use wiring up the set any old way, 
and then blame the circuit design be-
cause poor results are obtained. 
In conclusion, let us discuss briefly 

the various merits of the finished job. 
(1) Controllable R.F. selectivity such 

that response at least 40 db. down can 
be obtained at 2kc off resonance. With 
not  more  than  two  transformer 
coupled I.F. stages of usual frequency, 
this order of selectivity is practicable 
only when there is a high-selectivity 
single circuit, such as a piezo-electric 
(quartz) filter, or one using negative 
resistance (regeneration or dynatron 
action). 
(2) Overall stability commensurate 

with the high selectivity. 
(3) A separate oscillator coupled to 

the second detector to beat with the 
intermediate frequency for heterodyne 

C. W. reception.  An autodyne (oscil-
lating) second detector, for instance, 
would not serve. 
In general the receiver comes up to 

all these requirements. 
On actual test this outfit definitely 

had it all over any other ham receiver 
we have ever tried.  The selectivity is 
really remarkable, and makes contact 
with other countries during the peak 
periods when conditions are goad very 
much more easier and satisfactory. 
The results are good, and there is no 

reason why any other Hans cannot be 
successfu., if he goes about the job in 
the right way. 

BLIND  W ORKERS'  COURAGE. 
(Continued.) 

The products of these brave Vic-
torians are sold throughout the State 
in  competition  with  these  foreign 
goods. So, when you next buy a mat, 
or matting, remember the Blind In-
stitute hand, and help our skilful work-
men to earn a living for themselves 
and their families.  Remember, too, 
that these blind craftsmen keep them-
selves, by their own labour, assisted 
by the compassionate allowance which 
generous citizens subscribe to the In-
stitute to encourage them in their 
work. 

Blind Institute workmen also pro-
duce basketware and brushware, and 
tune pianos and pianolas. 

Their Eyes Are in Their Fingers. 

The skilful craftsmen employed at 
the  Blind  Institute have overcome 
their tremendous physical handicap— 
and how tremendous it is—and per-
form really marvellous feats of tech-
nical skill by touch alone. 

The coir mats and matting produced 
by these workmen are of equal, if not 
superior, quality, to that manufactured 
by native sighted labour in other coun-

Radio, Cycle or Car 

BATTERIES ON TERMS 
Payments at the rate of 1/- In 
the  £1  per  week.  Delivery 
guaranteed the same day as or-
der is placed.  Every Battery is 
fully covered by the Manufac-
turer's Guarantee.  Each inquiry 
receives the personal and confi-
dential attention of one of the 
principals.  Remember!  We do 
not ask you to purchase any par-
ticular make of battery.  You 
have the whole range to select 
from at current List Prices. 

For Further Particulars, cut out 
and mail this advertisement to — 

MORGAN & WRIGHT 
35-39 Little Latrobe St., 51' 

Melbourne, C.1. 
If unable to write or call, 'phone 

F 6441. 

Nov., '33. 

m m m 

tries.  The  products  of  Victoria's 
blind workmen, branded "Blind In-
stitute" mats and matting, are on sale 
practically everywhere.  When you 
buy mats give a thought to these 
brave people who, facing difficulties 
that one can hardly realise, earn a liv-
ing for themselves and their families 
and keep themselves, assisted by the 
compassionate allowance which gene-
rous citizens subscribe to the Insti-
tute to encourage them in their work. 
Insist always on "Blind Institute 

mats and matting." 

Piano tuning is another activity that 
occupies workmen from the Blind In-
stitute. 

A FE W COPIES OF FOLLO WING BACK NUMBERS OF "MODERN 
SETS" AVAILABLE. 

Star Feature Listed in Each Case. 

July, 1932. 
"D.X. SCREEN GRID 4." 

August, 1932. 
"AN ALL- WAVE BATTERY 2." 

September, 1932, 
"THE SCREEN GRID SUPER 

SIX." 

October, 1932. 
"THE LEKMEK SUPER 5." 

December, 1932. 
"THE COCKIES D.C. THREE." 

9d. per Copy 

January, 1933. 
"THE SIMPLEX A.C. 4." 

February, 1933. 
"THE AUTODYNE FOUR A.C." 

April, 1933. 
"THE MODERN A.C. THREE." 

May, 1933. 
"PUSH-PULL SUPER." 

August, 1933. 
"THE AMPLION SEVEN." 

Post Free. 

"MODERN  SETS,"  48A  QUEEN  STREET,  MELBOURNE,  C.1. 
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froe PI-IILIPS RADIO 
PRESS sERvicE 

NEARLY 6,000,000. 
The  total  number of registered 

listeners in England is now nearly six 
millions. 

POLICE BROADCASTING. 
All patrol cars in the service of the 

London  police  will  in  future  be 
equipped with a short-wave transmit-
ting installation.  In order to avoid 
interference with regular  broadcast-
ing, the police will make exclusive use 
of Morse signals for their 'communi-
cations.  So Londoners will not be 
able to join in the excitement of track-
ing down criminals, which is nowa-
days  such  a popular  pastime  in 
America. 

PARLIAMENT ON THE AIR. 
We are informed that microphones 

are being fitted up in the assembly-
room of the Spanish Parliament both 
for the purpose of sound amplification 
and for the broadcasting of certain 
meetings by the Spanish broadcasting 
organisation. 

HEAR, DOUBLE! 
A French radio journalist who ap-

parently feels equal concern for the 
enjoyment of listeners and for the in-
terests of the radio trade, recommends 
the simultaneous use of two receiving 
sets.  According to him, the stereo-
scopic  effect  obtained :n this way 
makes a "surprisingly agreeable" im-
pression on the listener. 

RADIO ON RACE CARS. 
The idea is contemplated of equip-

ping race cars with a,' short-wave radio 
installation, the object being to keep 
the driver in communication with his 
helpers in the fuelling-pit throughout 
the race, enabling him to give them, 
instructions and to receive informa-
tion about his position or about the 
movements of his competitor. 

NOTES ON ROUMANIAN 
BROADCASTING. 

At the recent annual meeting of the 
Roumanian  Broadcasting  Company 

numerous  details  were  furnished, 
which give an interesting insight into 
the scope and trend of . Roumanian 
broadcasting.  Thus, it was stated 
that during the past year the com-
pany had performed in their own stu-
dios a total of nine operas, twelve 
operettas of  Roumanian composers, 
and fifteen operettas of foreign origin, 
besides giving weekly broadcasts of 
opera . and symphony concerts from 
the Bucharest concert hall.  The pro-
grammes further included twenty fes-
tive performances and  commemora-
tions, nineteen choir evenings, forty-
two broadcasts of a religious nature, 
nineteen broadcasts of church services 
and fifty-two chamber  music  even-
ings.  Over 250 artists performed be-
fore the Roumanian microphone. 

BREDO W'S RESIGNATION. 

Practically  the  entire  European 
radio press has  deyoted  words of 
praise to the German broadcasting di-
rector, Dr. Hans Bredow, who was 
recently relieved of his important post 
at his own request.  Hess mentioned 
as one of the pioneers  of wireless 
communications and as the founder of 
Germany's broadcasting organisation. 
As already reported, Dr. Bredow in-
tends to commit to paper the expe-
rience gathered by him in the course 
of thirty years in the domain of wire-
less telegraphy,  wireless  telephony, 
and  broadcasting.  In  addition to 
•this, however, it _appears that he is 
still continuing active work in his do-
main.  At any rate, we understand 
that he has accepted the invitation of 
a Spanish committee that is at present 
studying the broadcasting conditions 
in Germany to go over to Spain in 
order to assist in the organisation of 
Spanish broadcasting.  It is stated 
that Dr. Bredow will accede to this re-
quest,  and be shortly leaving for 
Spain. 

SUPER-PO WER TRANSMITTER 
FOR INDIA. 

The Government of British India 
is planning to build a powerful broad-

casting station which will serve chiefly 
for disseminating the programmes of 
the British Empire Station throughout 
India.  Up to the present there have 
only been a few unpretentious weal 
stations in India. 

IN JAPAN. 
We understand that the Japanese 

Government is making every possible 
effort to prevent Japanese listeners 
from listening  to  foreign  stations. 
Considering that the European and 
American stations  are hardly heard 
at all in Japan, it is obvious that these 
measures can only .be directed against 
the transmissions  of the 75-kilowatt 
station at Nanking and (in the future) 
against the programmes of the new 
Russian 100-kilowatt station in Siberia, 
both of which will probably be used 
for the purpose of Communistic pro-
paganda. 

NO SUBSIDY FROM BROAD-
CASTING FUNDS. 

The  English  Postmaster-General 
has requested Parliament to abolish 
the annual subsidy of £17,500 which 
the B.B.C. have to pay to the Covent 
Garden Opera for a period of five 
years on the strength of an agreement 
entered into in 1931.  The  reason 
given was that the financial position 
of the B.B.C. no longer warrants the 
payment of such a sum. 

FOR SALE CHEAP. 

4 Imported 5-Valve Sets bare, 

perfect order.  Ideal sets for the 

country. Walnut Table Cabinets. 

"Radion," 

c/o. "Modern Sets." 

W E REGRET THE DELAY 

IN THE PUBLICATION OF 

THE SHORT W AVE HAND-

BOOK.  THIS BOOK W AS 

HELD UP SO THAT NE W 

CIRCUITS COULD BE IN-

CLUDED. 

HO WEVER, COPIES WILL 

SHORTLY BE AVAILABLE. 

1.••••••••• 
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DO  YOU  WANT 

DIS T A N C E? 
WELL,  YOU 

Short Wave Fans 
SEND YOUR SHILLINGS ALONG FOR 

The Short Wave Hand 
Book 

Post Free 

100 Pages Brimful of the Latest A.C. and D.C. Sets — Call Signs  Overseas 

Programmes — All the Short Wave Information. 

Published by 

MODERN  SETS 

48a Queen Street, 

Melbourne 

MODERN SETS, 

48a Queen Street, Melbourne. 

Please send nie  copies of the Short Wave 

Handbook, for which 1 enclose  in Postal Notes or 
Stamps. 

Name   

Address  

s. 
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Build your O wn 

MOUNTING 
SCREWS 

PRESSED 
STEEL FRAME 

ADJUSTING 
SCREWS 

MICA 
INSULATION 

NON 
HY DR C7SC:OPIC 
SYNTHETIC 

MOULDED 

FOUNDATION 

SILK COVERED 

IMPREGNATE D 

WINDINGS 

144b10EL SILVER 
-SF4UNGS 

SILVER 

LACQUERED 

SHIELD 

VAOIYPED C AGES  ,T  NI 

TERMINAL STRIP 

HEAVY DUTY 

IMPREGNATED 

WINDINGS 

STA CLOY 

LAMINATIONS 

HOLES FOR 
ADJUSTING 
TRIMMERS 

SPUN 
ALU INIU 
SHIELD 

PRESSED STEEL 

SHIELD 

WITH SPECIAL 

VENTILATION 

HORIZONTAL 

MOUNTING 

THOROUGHLY 

INSULATED 

TERMINAL STRIP 

4,-5.011MBIP 

Above is shown the Saxon  inter-

mediate and can, whilst the lower 

picture  illustrates  the new type 

Saxon power transformer.  Saxon 

parts may be liad for the construc-

tion of any circuit from a midget 

or a car set to the most compli-

cated Superhet. 

even if you have never built 
a radio before, you can build 
the "Saxon Superheterodyne 
Five" with 

SAXON 
PARTS 

The fascinating hobby of radia is open to all now that 

. these easy-to-fit Saxon parts are available.  You can 

now build the very latest in Five-valve Superhets., em-

ploying the wonderful new 2A7 and 2B7 Valves, and, 

if you wish, Automatic VO1ume Control, the famous 

Saxon Five, the wonder circuit.  This receiver has a 

truli' remarkable performance, and is capable of receiv-

ing inter-State and foreign stations.  You save pounds 

buying your radio this way, and have the fun and plea-
sure of building it yourself; and it is a pleasure with 

these  specially-designed  Saxon  Parts.  Experienced 

radio builders, too, like the way these Saxon Parts slip 

together, and the professional air of the finished job — 

the smart silver finish of all coil cans, variable con-

densers. valve shields,  chassis  frames.  etc.  Special 

Saxon Parts Literature, giving chassis photos., circiiit 

diagram, and assembling instructions,  is free  at all 
dealers. • 

SAXON  CONDENSERS,  COILS,  INTERMEDI-

ATES. & PADDER UNITS ARE ALL PERFECTLY 
MATCHED & TESTED. 

o 
RADIO 
PARTS 

at ‘ailla 
MAL AUS — 

LI P S E  RAL) PTY LTD 
nntnate ç̀fli4FY ADFLAME BRIÇ MNE 

Obtainable from Leading Dealers 

in All States. 

Made in Australia by 

ECLIPSE RADIO PTY. LTD., 

Melbourne, Sydney, Adelaide, 

Brisbane. 
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