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IUSINESS MUST ST ILL C O « N  . .

Over four long years of hard, gruelling 
slogging, man-power problems, pro
duction difficulties, regulations that 
strangle, taxation that quells the 
stoutest heart . . . yes, it's not been 
easy on the home front. . . but it's not 
been easy in the hills of Crete, the 
sands of Libya and the rain-drenched 
jungles of New Guinea . . . yet the sun 
is beginning to shine a little more con
sistently, the first massive signs of 
better things to come are unmistak
able. We've seen it through so far and 
who's to say the last "pinch" will 
witness us falter. Already we here at 
CROWN are planning for a brighter 
and better future when Tom comes 
back and Dick takes up his old job, 
when Harry's back at the testing bench 
and Charlie is once again a customer. 
In the meantime we're still 'flat out" 
on Defence work, so we ask you to be 
patient. Remember our distributors are 
eager to help you meet all essential

civil requirements, they are anxious 
to make things as easy as they can 
for you— consult them always

CROWN RADIO COMPONENTS 
INCLUDE

B /C  Coils, "Permatune" or A ir Core.
S/JV Coils, "Permatune" or A ir Core. 
l.F. Transformers, "Permatune”  or A ir Core. 
Tuning Units (with and without R.F. Stage). 
Dials (edgelit and celluloid).
’’’rimmers. P adder s.
Voltage Dividers.
W /W  Resistors.
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EDITORIAL

As this is the first issue in the year 1945 it may be permissible 
to reflect on the problems that have been surmounted in the past 
and mention the bright prospects for the New Year.

It has been a part of editorial policy to avoid stressing the 
problems of the times and it has been gratifying to note that 
our subscribers seem to have appreciated them without our 
belabouring the subject.

Now, these actual lines are being written in a caravan on 
Phillip Island, for the holidays. A koala bear is grunting 
as he nibbles the gum leaves overhead.

The prospects are quite rosy.
Charlie Mutton has recovered from the Amplifier Contest 

and several articles from his pen are already in the kitty 
waiting for future issues. Included is a new series on electronics.

From a newcomer, J. G. Du Faur, are some handy articles, 
too, and there isn’t any doubt that these will be highly 
appreciated. They are of a high standard, like the Du Faur 
article in this issue.

Enough to make any Editor happy is a fine series of articles 
on radio theory and fundamentals, written by Charles Aston, 
already well-known to our readers as a contributor who really 
can make difficult theory both easy and interesting.

With the paper position easing and the above articles in 
hand it is clearly evident that 1945 is going to be a happy year 
for “Radio W orld” and its readers.

—A. G. HULL.
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PORTRAIT OF THE 
PAST . . .

Remember when you could go to your radio dealer and ask for any R.C.S. 
component you wanted— and get it without any trouble? It seems a long 
time ago, but those days are coming back before very long— and when 
they do, ivhatever the industry demands in the way of new radio and elec
tronic apparatus, R.C.S. w ill be ready and waiting with the exact type o f  
equipment required.

There’ll be one big difference though. The R.CJ). coils, condensers and 
dials built for your post-war set w ill be better than anything R .C S. have 
ever made before. That’s because new methods of manufacture, new mater
ials, and new ideas have been developed and perfected in the R.C.S. research 
laboratories to meet Service requirements—and the result is a wealth of 
knowledge and experience that w ill be at YOUR service with Victory . . .

R . C . S .  R A D I O  P T Y .  L T D , ,  S Y D N E Y ,  N . S . W .
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POWER TRANSFORMERS
How to design and build your own.

■ The average radio enthusiast' has a fairly good idea of what 
a power transformer is and how it functions. However, it is 
felt that some details of the theory behind these components 
and methods of their construction in the home workshop may 
be of interest.

A pow er tran sfo rm er is a piece’ 
of equipm ent by m eans of 
which a lte rna ting  cu rren t 
m ay be changed from  one 

voltage to  ano ther and consists 
essentially  of a  lam inated  steel core 
a p rim ary  w inding which is gener
ally  tapped  fo r connection to  supply 
m ains of various voltages, second
ary  w indings fo r supplying high 
tension and filam ent voltages and 
th e  insulation  betw een these com
ponents.

T he Lam inations
T,he core which is m ade of thin 

lam inations of special steel (gener
ally silicon steel) acts as a  closed 
m agnetic c ircuit around  which the 
coil w indings are form ed. If  a 
prim ary  is wound around  the core 
and connected to  an a.c. line of 
suitable voltage, cu rren t will flow 
■in th is coil and m agnetise the core. 
This cu rren t is known as the ex
citing  current.

The m agnetic flux produced by

the exciting cu rren t will be of an 
a lte rna ting  na tu re  and any tu rn  of 
wire surrounding  the core will have 
la voltage induced in it  by th is vary
ing flux. I f  a  second coil (called 
the secondary) is also w ound around 
the core, it  will have a voltage 
induced in it by the a lternating  
flux produced by the cu rren t pass
ing  th rough  the prim ary. The m ag
nitude of the secondary voltage 
will be proportional to  the num ber

By
J. G. DU FAUR

B.E., A .M .I.R .E. (Aust.)

of tu rn s on it  and inversely p ro 
portional to  the num ber of tu rn s 
on the prim ary.

W hen the p rim ary  of a tran s
form er is connected to  a  suitable
a.c. supply, the m agnetic flux p ro 

duced, which may be re fe rred  to 
as increasing and decreasing lines 
of m agnetic force in the core, cuts 
the p rim ary  w indings tw ice for 
every cycle of supply frequency; 
the flux produces a back voltage 
in the p rim ary  (com monly known 
as back e.m .f.) which is in d irect 
opposition to  the supply voltage.

Core Losses

If  the core is made from  high 
quality  steel which has only small 
losses induced in it  by the fluctua
ting  m agnetisation  effect, the back 
e.m.f. will be alm ost equal and 
opposite to  the p rim ary  applied volt
age and thus the cu rren t passing 
th rough  the p rim ary  w inding will 
be p roportional to  the difference of 
these tw o voltages. The m agnet
ising cu rren t therefo re  is generally  
small because in a p roperly  de
signed tran sfo rm er little  difference 
exists betw een the tw o abovem en
tioned voltages. In the same way 
as the back e.m.f. is generated  in 
the p rim ary  coil, an e.m.f. is also 
induced in the secondary coil, since 
it  is also cu t by the flux established 
by the prim ary.

No cu rren t can flow in the sec
ondary  unless a load such as a re-
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sistence is placed across its te rm in 
als. W hen a load is applied, cu r
ren t flows th rough  the secondary 
winding and sets up a fu r th e r flux 
which is opposite to  th a t produced 
bv the prim ary. This causes an 
overall reduction of flux in the core 
and thus th e  am ount of cu rren t 
flowing in  the p rim ary  increases to  
restore the original flux density 
caused by the m agnetising current. 
I t  can therefo re  be seen th a t the 
g rea te r the cu rren t draw n from  the 
secondary w inding, the g rea te r will 
be the cu rren t which flows in the 
prim ary.

Steel cores will only ca rry  a 
lim ited am ount of m agnetic flux 
and if the flux density  is increased 
beyond a  certa in  point, sa tu ra tion  
occurs. W ith  th is condition, the 
core is conducting all th e  flux it 
is able to  carry  and the num ber 
of m agnetic lines of force cannot 
be fu rth e r increased.

V arious losses occur in all tra n s 
form ers— these are of th ree  main 
types—eddy cu rren t, copper and 
hysterisis losses.

Reason fo r L am ination

E ddy cu rren t losses appear as 
heat in the steel core and are caus
ed by m agnetic lines of flux cu t
ting  the core and producing  cu r
rents in it  as the core tends to  act 
as a short circuited  coil of one tu rn . 
These cu rren ts, flowing th rough  
the core, dissipate energy in the 
form  of heat. F o r th is reason, 
tran sfo rm er cores cannot be made 
of solid m aterial, bu t are lam inated, 
each lam ination being insulated 
from  the next, e ither by an oxidised 
film, o r a coat of varnish. This 
makes the resistance of the core 
to  electric cu rren ts generated  by the 
flux very high and thus lim its the 
am ount of pow er dissipated.

Copper losses w ithin a tra n s
form er also appear in the form  of 
heat and are simply caused by the 
cu rren t flowing th rough  the re- 
sistence of the windings.

These losses are , in both cases, 
the p roduct of the cu rren t in amps.

squared, m ultiplied by the resist- 
ence concerned in ohms and are 
m easured in  w atts. To minimise 
copper losses, it  is necessary th a t 
the length of w indings be as small 
as possible and th a t the wires used 
be as large in cross section as p rac
ticable so as to  minimise the re- 
sistence.

H ysterisis losses in the core re 
sult from  the fac t th a t energy is 
required  to  carry  iron  o r steel 
through cycles of m agnetisation. 
They m ay be m inim ised by a care 
ful selection of the type of m ater
ial used fo r the fabrication  of the 
core.

O btaining M aterial

As it is now difficult fo r set 
builders to  obtain pow er tran sfo rm 
ers, it  is proposed to  give p rac 
tical details of how to  m ake these 
com ponents a t home. The process 
is a ra th e r long and tedious one, 
but very efficient units can be ac
complished if sufficient tim e and 
care is taken.

The first m a tte r fo r considera
tion is where to  obtain the neces
sary  w ire, lam inations and insula
tion.

Secondhand wire is generally  not 
difficult to  p rocure, as most radio 
shops can supply lim ited quantities, 
e ither enam el o r cotton insulated. 
The main difficulty is th a t shops 
are often  unable to  te ll the  buyer 
the accurate  guage of th e  scrap 
wire they  have to  sell and it  is 
therefore  advisable, if  possible, to  
borrow  a m icrom eter and take  this 
along w ith you when the purchase 
is made. D etails of the d iam eter 
of all S.W.G. and B. & S. gauges 
of w ire can be obtained from  p rac 
tically  any electrical o r radio hand
book.

Using Secondhand W ire

Much secondhand enam el cover
ed wire available a t p resen t has the 
insulation badly chipped and the 
enamel has flaked off in various 
places. This wire is very unsatis
fac to ry  fo r w inding transfo rm ers 
in th a t, if  a  short c ircu it occurs 
between tw o ad jacen t tu rns, the 
un it will overheat and be quite use
less in practice. T herefore, when 
buying enamel covered wire, make
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sure th a t the insulation is in good 
condition. Cotton and silk covered 
wires, if obtainable, are less sus
ceptible to  th is trouble , bu t as their 
covering is considerably th icker 
than enam el, difficulty m ay be ex
perienced in pu tting  the required 
num ber of tu rn s around  the core in 
the space available.

Salvage Cores

L am inations may be easily ob
tained by purchasing a b u rn t out 
pow er tran sfo rm er —  these are 
readily available from  secondhand 
wireless shops a t a small cost. If 
you are able to  p rocure a tran s
form er in which the p rim ary  wind
ing is in tac t, this will be an advan
tage ; in th is case only new second
ary  w indings need be provided, as 
in practically  all cases the prim ary 
is closest to  the core. However, 
since w indings on comm ercial tran s
form ers are all p u t on by m achin
ery, difficulty is always experienced 
in replacing as m any tu rn s as can 
be taken  off. F o r this reason, it is 
advisable to  purchase a core which 
is ’considerably la rger than  the 
type used in a com m ercially built 
tran sfo rm er of the size and speci
fication which it is desired to  make.

L et us assume th a t a b u rn t out 
un it has been procured and tha t, 
as is generally the case, its p ri
m ary  winding is broken, thus ren
dering the whole un it useless. In 
this case, the lam inations should be 
taken out and pu t on one side. 
Then proceed to unw ind the wire 
and p u t in on to reels, as it  may 
be handy la te r  on. W hen all the 
wire has been taken  off, a card 
board o r processed pap er form er, 
h e reafte r referred  to  as the “coil 
fo rm er,” will rem ain. A  piece of 
wood which will tigh tly  and com
pletely fit inside this fo rm er should 
now he made, its length being two 
or th ree tim es th a t of the fo rm er 
•(see fig. 1). A nail, p referab ly  2in. 
or 3in. long and a t least iin . dia
m eter should be driven in to  the 
dead centre of th is piece of wood 
in such a m anner th a t it lies along 
the axis of the form er. The head 
of the nail is now cu t off with a 
hacksaw so th a t the rem aining shaft 
will fit tigh tly  into the chuck of an 
o rd inary  hand drill (see fig. I .) .

N ext p rocure two square pieces

of thick cardboard  to  ac t as sides 
and cut holes in th e ir centres so 
th a t they fit snugly over the ends 
of the coil form er. These should 
be ju s t small enough in overall 
length to  allow the core lam ina
tions to  be assembled over them , 
w ithout touching. The .sides should 
be fitted and glued to  the ends of 
the fo rm er and the whole assembly 
set up in a vice (as shown in fig. 
1). The core form er can now be 
made to  ro ta te  uniform ly by tu rn 
ing the drill handle a t a  pace which 
will enable the w indings to  be ap
plied fa irly  quickly.

Rev. C ounter D esirable

If possible, a revolution counter 
should be procured and connected 
by means of a piece of flexible wire 
to  the ro ta tin g  form er so th a t the

num ber of tu rn s wound will be re
gistered. I f  a revolution counter 
oannot be obtained, one can often be 
purchased cheaply in an electrical 
junk  shop as p a r t of an old w att- 
hour m eter. If  no rev. counter is 
available, it is necessary to  count 
the w indings as they are applied 
and this becomes tedious in cases 
where the num ber of tu rn s exceeds 
a few hundred, not to m ention the 
fac t th a t if  the count Is lost, one 
m ust s ta r t all over again.

I t  is now proposed to  give simple 
details of how to  determ ine the 
num ber of tu rn s  and the most su it
able gauge of wire fo r each wind
ing.

H aving selected a lam inated 
core, determ ine its to ta l cross sec-

O O

l a m i n a t e d  s t e e l  c o r e .

C O KE A R E A  -  A 'x B "  w .

F ig  3

tional area. This is the area of the 
middle leg o f the core which is 
generally  equal to  tw ice the area 
of each outside leg (re fe r fig. 3). 
I t  should be a t least 1} square 
inches, as any reduction in core size 
below this value will be poor eco
nomy, necessitating an increase in 
the num ber of tu rn s on every 
winding.

The num ber of tu rn s fo r the p ri
m ary  is determ ined solely by the 
core area and can be calculated 
from  the following equation :—
P rim a ry  turn s —

5.8 X  P r im a r y  S u p p ly  V oltage

C ore a re a  in  sq u a re  inches.

Thus, if the core area is l j  sq. 
inches and the supply 230 volts, the 
p rim ary  tu rn s will be 1069. If  a 
highly efficient pow er tran sfo rm er 
capable of producing goofl wave 
form  is required, the num ber of p ri
m ary tu rn s may be increased by 
approxim ately  20 per cent. The 
above form ula assumes th a t the 
frequency of the supply is 50 cycles 
per second.

The num ber of tu rn s fo r each 
secondary w inding is determ ined as 
follow s:—

Secon d ary  turn s —

P rim a r y  turn s X  secon d ary  volts X  1 . 0 5

P rim a ry  volts

This form ula assumes th a t 5 per 
cent additional tu rn s  are required 
on each secondary to  allow fo r volt
age drop in the winding when the 
load is applied and will be found 
to  w ork ou t quite well in practice.

To determ ine the gauge of wire 

(Continued on next page)
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required  fo r each w inding, it  is 
first of all necessary to  know the 
cu rren t which will flow.

W ith regard  to  the prim ary , the 
cu rren t can be determ ined as fol
lows:—

C urren t in  p r im a ry  —

1.25  X  Se co n d a ry  vo lts  X  Secon d ary  am ps.

P r im a r y  su p p ly  voltage.

The fac to r of 1.25 allows fo r 
eddy cu rren t, hysterisis and p ri
m ary m agnetising cu rren t losses.

If  there  is m ore than  one second
ary  w inding, the p roduct of the 
amps and volts required  from  each 
of these w indings will have to  be 
determ ined and th e ir  to ta l sum 
found. The cu rren t in the p rim ary  
will then  be equal to  this figure, 
m ultiplied by 1.25 and divided by 
the p rim ary  supply voltage.

C alculating Gauges

H aving ascertained the prim ary  
cu rren t, the  co rrect guage of wire 
to  use is deducted from  the table 
in the tex t. In  p ractice it is not, 
advisable to  use w ires th inner than  
38 SW G, as these are too easy to 
b reak when w inding by hand. The 
gauge of w ire used is not critical 
and m ay be anything equal to  or 
th icker th an  the  recom m ended size 
shown in the table. In any p a r
ticu la r instance, the th icker the 
wire used, the b e tte r  will be the 
regulation of the winding and the 
lower will be the losses caused by 
cu rren t flowing through it. H ow
ever, it  is desirable to use the 
sizes recom m ended as if  la rg e r wire 
is used, difficulty m ay be experien
ced in fitting the necessary num 
ber of tu rn s  in to  the space avail
able.

W hen the cu rren t flowing in each 
secondary w inding is known, the 
correct gauges of wire fo r these 
windings can also be determ ined 
from  the table. The figures shown 
are based on the assum ption th a t all 
windings are capable of carry ing  
one am pere p e r 1,200 circu lar mills 
of cross sectional area of wire.

If a centre tapped  high tension
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secondary winding is desired for 
supplying a full wave rectifier, the 
cu rren t in each half of th is wind
ing is 0.78 times the rectified D.C. 
cu rren t; in a w inding required  to  
supply high tension to  a ha lf wave 
rectifier, the  cu rren t is 1.S8 times 
the D.C. ou tpu t current. These fac
to rs  m ust be taken  in to  account 
when deciding the co rrect gauge of 
wire to use fo r high tension second
aries.

W hen sufficient of the correct 
gauge of wire fo r the prim ary  
winding has been obtained, a hole 
should be made w ith a pin through 
one of the cardboard  sides of the 
coil fo rm er and  the end of the 
w ire pushed th rough  from  the inside 
(see fig. 2).

Insulating  Core

B efore s ta rtin g  to  w ind the p ri
m ary  coil, which is generally  a p 
plied first, it m ay be advisable to 
w rap a layer of friction  tape  around 
the original coil fo rm er if  this is 
no t in good condition and will not 
act as satisfac to ry  insulation  alone 
betw'een the p rim ary  and the steel 
core of the transfo rm er. This in
sulation should be a t least 3/32in. 
th ick  and before the w inding p ro 
cedure is started , it should be made 
absolutely certain  th a t the windings 
will not in any way contact the 
steel lam inations when they  are 
la te r  fitted.

P rim ary  W inding

W e can now commence to  wind 
the prim ary  coil by tu rn ing  the 
drill handle and guiding the wire 
uniform ly on to  the coil fo rm er as 
it ro ta te s ; the wire should be kep t 
ta u t so th a t the w inding occu
pies a minimum of space. I t  should 
commence directly  a t one end of 
the fo rm er and be applied uniform ly 
over the surface, care being taken 
th a t no tu rn s fall on top  of one 
another. W hen a com plete layer 
has been finished, a piece of heavy 
brow n paper should be cut the 
w idth of the layer and w rapped 
around  it fo r insulation  purposes 
before proceeding to  wind the sec
ond layer back over the first. This 
brown paper should be coated with 
shellac a f te r  it is aplied, the var
nish im proving its insulation p ro 
perties and helping to  hold it in 
place.

The above procedure is continued 
until the to ta l num ber of tu rn s re 
quired fo r the p rim ary  windings 
have been com pleted, when the wire 
is cut and a fu r th e r hole made 
th rough  the Cardboard side of the 
fo rm er through which it  is inserted, 
thus holding the w inding tight.

P rim ary  Tappings

If it is desired to  make tappings 
on the p rim ary  w inding so th a t the 
tran sfo rm er can be used on differ
ent supply voltages, ex ternal wires 
m ust be soldered to  the w inding a t 
the ap ropria te  num ber of tu rn s  and 
brough t ou t th rough  the cardboard  
side in the same m anner as the ends 
of the coil are trea ted . Any flux 
rem aining a fte r  the soldering has 
been com pleted m ust be cleaned off 
before proceeding fu r th e r w ith the 
winding. A t any place where a 
tapp ing  or jo in t is made, th is should 
be w rapped with twro thicknesses of 
brown paper to  act as insulation 
fo r the connection.

W hen the p rim ary  is finished, at 
least th ree  layers of fric tion  tape 
or alternatively  seven o r eight lay
ers of brown paper are wound over 
it  before any a ttem p t is made to 
s ta r t w inding the secondaries. The 
thickness of the insulation  between 
the p rim ary  and secondary windings 
is most im portan t and the construc
to r  should not proceed w ith the 
secondaries unless he is thoroughly 
satisfied th a t adequate insulation 
exists betw een the tw o windings, 
as the p rim ary  is connected to  the 
supply mains and therefo re , lack 
of insulation betw'een it  and the 
secondary can be exceedingly dan
gerous. A b reak  down between 
these two windings m ay place the 
chassis in which the tran sfo rm er is 
to  be used in d irect connection with 
the mains.

Secondary W indings

All the secondary windings re
quired can be applied in the same 
m anner as described above, suffi
cient insulation being applied be
tween each.

Some difficulty may be experien
ced in tigh tly  applying the heater 
windings, as they are generally  made 
of heavy gauge wire. This m ay be 
easily overcome by looping a piece 
of friction  tape  around  the first tu rn  
of a coil and then w inding on the

ELECTRONIC PHOSPHORS
The w ar has accelerated  research 

in the field of phosphorescents, the 
tiny  crystals w hich convert invis
ible radiations to  visible light. Some 
phosphors are so sensitive th a t  cur
ren ts sm aller than  one hundred- 
m illionth of an am pere will excite 
descernible lum inescence, whereas 
sim ilar m aterials in  coatings as th in  
as tissue paper can w ithstand  high- 
voltage electron bom bardm ent of 
sufficient in tensity  to  crack an un
derlying Pyrex  glass disc. P rac
tical applications o f phosphors are 
found in television kinescopes, fluro- 
escent lam ps, oscilloscopes and 
“magic eye” tun ing  indicators.

following tu rn s so th a t they  are  ap 
plied over the tape  and thus hold 
the coil in place (see fig. 2). The 
end of each coil is held in position 
by applying a layer of fric tion  tape 
over it.

Insulation
The thickness of the insulation 

betw'een w indings is determ ined by 
the peak voltages existing between 
them . The resistance betw'een the 
high tension secondary (if there  is 
one) and filam ent winding^ has to 
be high, as five o r six hundred peak 
volts m ay exist betw een them . F ila
m ent w indings alone, being of low 
voltage only, require  a  minim um of 
ex ternal insulation, w ith the ex
ception of the rectifier h ea te r wind
ing which is norm ally a t a  high 
poential above earth .

W hen the windings have been 
completed, the lam inated  core may 
be assembled around  them  and bolt
ed together; care being taken  to 
see th a t the core does not touch 
any of the outside windings. P re 
ferab ly  a layer of insulation  should 
be w rapped around  the outside coils 
before the lam inations are assemb
led.

A fte r assembly, it is advisable 
to  d ry  the tran sfo rm er ou t in a 
very low oven fo r a few hours, 
p a rticu la rly  if it  still contains wet 
shellac on the brow n paper insula
tion  between the windings. This 
d rying out procedure will often 
raise to  a considerable exten t the 
insulation p roperties o f the unit.

W hen the tran sfo rm er is finished, 

(Continued on next page)
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(Continued)

i t  is m ost desirable th a t insulation 
tests be carried  ou t before connect
ing it  to  the mains. An ordinary  
m ultim eter m ay be used fo r this 
purpose; the highest ohms scale 
should be used and the insulation 
resistance checked between each 
winding and the steel core. I f  the 
insulation is satisfactory , these re
sistance values will be so large th a t 
the m eter will no t indicate o ther 
th an  an open circuit. The resist
ance betw een w indings and the core 
should be a t least five megohms, 
bu t most com m ercial m ultim eters 
are incapable o f read ing  as high as 
th is figure.

I t  is generally  not necessary to  
m ake a term inal board  fo r m ount
ing to  a home-made transfo rm er, 
as the ends of the w indings can be 
soldered d irectly  to  the valve sock
ets in the set o r tes t equipm ent in 
which the un it is to  be used. I t  is 
advisable to  cover the leads from  
the tran sfo rm er w ith spaghetti in
sulation which should be pushed 
well up into the w inding so th a t

TRANSFORMERS shorting cannot posibly occur be
tween the leads and the chassis 
where the tran sfo rm er is m ounted 
to  it.

I f  a term inal board  is required  
fo r the sake of neatness, the one 
belonging to  the original b u rn t out 
u n it can be re-used and m ounted in 
the same way as before or, a lte r
natively, a  new term inal s trip  can 
be made up from  a piece of thin 
bakelite with soldering lugs rivetted  
to  it  a t appropria te  distances 
around the edge.

N ot fo r Audios
A w ord of w arning! Do not 

im agine it is easy to  wind a  satis
factory  audio tran sfo rm er m erely 
using the da ta  given in th is article. 
Good audio tran sfo rm ers are  very 
difficult th ings to  make and precise 
details of the xiermeability and flux 
density of the core m ateria l under 
various conditions are necessary be
fore a sa tisfac to ry  un it can even be 
designed.

Once again, as the wire used in 
these units is generally  very fine and 
m any thousands of tu rn s are re
quired, they are horrible th ings to

S.W.6.
W ire

Gauge

Nearest 
equivalent 

B. & S. W ire 
Gauge

Maximum
R.M.S.

Current
permissible in 

winding

14 12 5.4 amps.
16 14 3.4 „
18 16 1.9 „
20 19 1.1 „
22 21 0.65 „
24 23 0.40 „
26 25 0.27 „
28 27 0.18 „
30 28 128 m.a.
32 29 97 „
34 31 71 „
36 32 48 „
38 34 30 „

Table showing cu rren t carry ing
capacity  of w ires fo r tran sfo rm er 
winding.

a ttem pt to  m ake by hand. P rac 
tically  any radio shop is able to  
supply new or second-hand audio 
transfo rm ers fo r a few shillings, 
which will p robably  be much more 
satisfac to ry  than  a home-made 
unit.

I N V E N T I O N S  W A N T E D  
S U G G E S T IO N S  W A N T E D  
IMPROVEMENTS W A N T E D
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ARMY INVENTIONS DIRECTORATE 
W IL L  PROVIDE F INANCE AND 
SECURE TECHNICAL ASSISTANCE TO 
DEVELOP EVERY SOUND ACCEPTABLE 
SUBMISS ION FOR HELPING THE 
NATIONAL WAR EFFORT.
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Sydney
Adelaide
Brisbane
Perth
Newcastle
Hobart

31 Spring Street 
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232 North Terrace 
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Gledden Building, Hay Street 
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Telephone MU 361 1 
B W  3871 

,, Cent. 8127 
B 6662 
B 7763 

Ham. 91 9 
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Tales o f  P h a se  In verters
The past history o f resistance-coupled push-pulls.

I  In a recent issue we published some observations about phase 
inverters in general and about the A504 (Radiotron) circuit 
in particular. In this article our contributor expressed his 
opinion that the type of phase inverter used in this circuit 
was not as good as it should be. His remarks have drawn 
a reply from the Amalgamated Wireless Valve Company Pty. 
Ltd., and the reply is published in full on another page in this 
issue.

T A LK of phase-changers brings 
back mem ories to  the w riter, 
alm ost to a sentim ental de
gree, and so these w ords on 

phase inverters in general have been 
w ritten .

Going back to 1928 or so, the 
keen radio enthusiasts of the day 
discovered push-pull, and found 
w hat could be done w ith the big 
210, 250 and 245 type  valves which 
had been in troduced  shortly  before 
th a t date. A lm ost in every case a 
push-pull audio tran sfo rm er was 
used and the m erit of the F e rran ti 
AF5C was duly appreciated . Few 
people of the tim e ever im agined 
th a t there could be such a th ing 
as push-pull w ithout an audio tran s
form er. The years rolled by. A bout 
1931 there  was a v isitor to  A ustra
lia, a fam ous English radio engin
eer, C aptain Eckersley, who was a 
keen exponent of a p lan to  re-in tro 
duce long waves (1,000 to  2,000 
m etres) fo r A ustra lian  b roadcast
ing.

Use Long W aves

The E ckersley p lan did no t m eet 
with official approval and the use 
of long waves does no t appear to 
have been thought about since. This 
m ay or m ay no t have been a wise 
move, and there are some old- 
tim ers who still say th a t long 
waves are  the only way to  ensure 
good country  service in daylight. 
W hilst the P arliam en tary  Commit
tee on B roadcasting  is so active it 
should try  to  get a copy of the 
pam phlet on the Eckersley plan 
which was published a t the tim e of 
his visit. I f  television and frequency 
m odulation systems are to  be spon-

By

A. G. HULL

sored we might as well have long- 
vave broadcasting  as well!

W hich is slightly beside the point.

A t an interview  E ckersley let 
drop th a t his home set had a para- 
phase audio system. A t the tim e I 
was technical ed ito r of “W ireless 
W eekly” bu t had only the vaguest 
idea of w hat “paraphase” m eant, 
in fac t, I probably though t th a t 
E ckersley said “paraphR ase,” bu t I 
rushed off and got to  w ork in the 
lab., and, in due course, appeared 
a super-technical artic le  on how to 
build  “E ckersley’s Own.” I  m en
tion  all th is because it  was my first 
encounter w ith push-pull, o ther than 
from  an audio transfo rm er.

P araphase amplifiers did no t get 
fa r  a t th a t tim e, bu t a t least an 
inquisitiveness was aroused, and a 
w istful eye was kep t open fo r anjv 
th ing  to  do with ways and means 
of dodging the expensive audio 
tran sfo rm ers norm ally associated 
with push-pull output.

Some tim e in 1932 an  article on 
cathode drive w as noticed in an 
overseas m agazine and although it 
did no t deal d irectly  w ith push- 
pull it gave me an insp iration  and 
I tr ied  ou t a set w ith a p a ir  of 
push-pull pentodes, driving one 
from  the p late  circuit and the other 
from  the cathode circu it of the 
detector. Results were m ighty good 
to  the ear, and I was extrem ely 
elated  fo r a  short tim e, bu t ju s t 
couldn’t  realise th a t I  had stum b
led across som ething of g rea t in te r
est.

Theory A drift
T ry ing  to  convince myself th a t it 

really  was push-pull, I shorted  one 
of the ou tpu t grids to  earth , and 
when th is failed to  cu t back the 
perform ance by fifty  per cent. I 
made the fa ta l m istake of presum 
ing th a t it was no t really  pushing 
and pulling. The “B arnes” m ystery 
circuit came later.

So the “ 1933 S tan d ard ” as it

(Continued on next page)
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PHASE INVERTERS
(Continued)

became known, rem ained on the 
bench fo r m any m onths before I 
had sufficient courage to  release it 
publicly.

A ctually  the release came about 
through a  visit by Mr. E . H. Scott, 
from  Chicago. Mr. Scott is a  mil
lionaire who m akes the w orld 's 
most expensive receivers. H e was 
in Sydney on a visit and I had  been 
showing him the lookout from  
Bulli Pass and so on, and eventually 
invited him to  come out home and 
hear the “ freak .” Mr. S co tt was 
greatly  im pressed and I was suffi
ciently encouraged to  m ake the 
splash which brought th e  “S tan 
d a rd ” into  the limelight. I t  was an 
extrem ely popu lar set fo r home 
builders and enthusiasts. Ju s t how 
popular I never really  knew until 
a  few weeks ago when a coil m anu
fac tu re r happened to  te ll me th a t 
he sold 12,000 k its of coils fo r the 
S tandard  in th e  first tw o m onths 
a f te r  the circu it was published.

F lo a tin g  In p u t

The “S tan d ard ” circuit used a 
phase in v e rte r of som ewhat sim ilar 
type to  the one under discussion 
elsewhere in this issue, bu t w ith a 
m ajo r difference. In  my “S tan d ard ” 
circuit I  applied the inpu t between 
grid  and cathode, no t betw een grid  
and earth . This was possible with 
the diode-biassed detec to r circuit, 
bu t had tw o big draw backs which 
eventually  resulted  in its  loss of 
popularity . The first was th a t the 
diode c ircu it could not be readily  
adapted  to  supply a  suitable voltage 
fo r autom atic volume contro l and 
the second was th a t the circuit 
could no t be used as an  amplifier 
fo r a  gram ophone pick-up.

F u ll G a in  U sed

On the o ther hand i t  had an ad
vantage in th a t the full gain of 
the inverter valve was obtained and 
actually  amplified the signal. As 
is appreciated  to-day, the phase in
verter w ith floating cathode and 
input between g rid  and ground does 
not have any gain from  the valve 
used in this position.

The first tim e I ran  across the 
phase in v e rte r o f the type which 
la te r  becam e so popu lar in circuits

such as the A604, was a t the am pli
fier cham pionship which I conducted 
on behalf of “W ireless W eekly,” in 
1934. The winning am plifier had a 
p a ir of big 550 volt pentodes in the 
ou tpu t stage, driven from  a phase- 
changer. A  com paritively narrow  
band of audio frequencies was hand
led, bu t it  was backed by plenty 
of pow er and m ost of the d istortion 
was lopped off w ith the lopping of 
the highs. The lows were fa irly  well 
lopped to  balance and the n e tt re
su lt m ore satisfac to ry  th an  you 
might expect, although you’ve p ro 
bably guessed as much, fo r the am 
plifier was the u ltim ate w inner of 
the cham pionship and received much 
com m endation from  both technical 
and m usical judges as well as those 
enthusiasts who com prised the audi
ence.

A fte r all, it  takes a lo t of d is
to rtion  to  g ra te  on some people’s 
nerves. N ot th a t such a sta tem ent 
should be taken  as my com m ent in 
this la te s t phase-changer con tro 
versy.

A  Q u a lity  A m plifie r

The nex t m ilestone in the phase 
inverter business as it concerned 
me, was in  1934 when I  bu ilt up 
an am plifier using a p a ir of 50 type 
ou tpu t triodes, driven by a p a ir  of 
27’s and  these driven by a phase 
inverter, the whole rig  being re
sistance coupled th roughout. This 
amplifier sounds good to  me and I 
was no t surprised  to  find, on having 
it  tes ted  a t  the Lekm ek L ab o ra to r
ies, th a t  i t  was flat from  30 to 
20,000 cycles w ithin half a decibel. 
As m entioned in last m onth’s issue, 
this doesn’t  mean everything, bu t 
a t least it  is a  good foundation  
on which to  work.

The 50 type ou tpu t valve is a 
g rand  valve in every way, too. I 
rem em ber in  this case how much 
be tte r they  sounded than  e ither 2A3 
or 45 types, both of these being 
tr ied  in sim ilar circuits. Some 
months before I had been discussing 
valves w ith John  Moyle, who was 
my assistan t a i the tim e and I had 
an em phatic sta tem ent th a t the 50 
type valve was ou t of date and 
would never be used again  in any 
“W ireless W eekly” circuit. The 
am plifier w ith the 50’s was so good, 
however, th a t I ate hum ble pie, 
made ray apologies to  John , and so

Detector circuit of the original 
"1933 Standard"

the  c ircuit was published as a H i- 
F i Amplifier of 1934.

In p u t to  the phase-changer was 
again betw een grid  and cathode, 
not grid  and earth . This m eant 
th a t neither side of the pick-up 
could be earthed , and precautions 
had to  be taken  to  avoid hum 
trouble. The use of half meg grid 
leaks in the g rid  c ircuits of the 50 
type valves brought down the w rath 
of the valve im porters, who sta ted  
th a t th is was against the recom 
m endation of the m akers. In  p rac 
tice I found th a t the valves did not 
appear to  m ind the high g r i d 'r e 
sistance, although I took care to  see 
th a t filam ent voltage was correct 
and th a t no parasitics were around 
to  cause any overloading. The 
valves in the original am plifier serv
ed me fo r a couple of years and 
then I sold the outfit when I left 
Sydney on a  w orld trip . So fa r  as 
I know it  is still going strong. The 
above rem iniscences are all to  do 
with the inverte r w ith the input 
signal “floating” above ea rth  po ten
tia l, and I have no t had m ore than  
passing experience with the type of 
inverter used in the A504. Conse
quently  I do no t wish to  become too 
involved in the present controversy.

I am a g rea t believer in the co
relation  of labo ra to ry  w ork with 
p ractical listening and as a final 
check on any labo ra to ry  w ork I 
like to  te s t any  set or amplifier 
under-actual listening conditions. 
I have come across some horrible 
examples of mis-applied theories in 
the past and I th ink  the w orthy 
F lig h t/S e rg ean t took a big risk 
when he m ade such sweeping state-

(Concluded on page 16)
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IN DEFENCE OF “A504”
■ From the Amalgamated Wireless Valve Co. Pty. Ltd. comes 
this comprehensive coverage of the subject of phase-inverters 

and their performance

IN the issue of N ovem ber 15th 
there  appeared  a con tribu ted  
article entitled  “Research into 
Phase-C hangers” which refers 

to  R adiotron C ircuit A504 which we 
feel m ight lead  some of the readers 
of the “A ustralasian  R adio W orld” 
to  make incorrect inferences regard 
ing the phase-splitting circuit. This 
type of c ircuit is, of course, quite 
an old one bu t it  has been very well 
iried  ou t over a num ber of years 
and its popu larity  during  recent 
years in U.S.A. has been m arked, 
p articu la rly  in view of the earlier 
A m erican preference fo r the twin 
triode  circu it which the w riter of 
the article recom mends. This tw in 
triode circuit is capable of giving 
quite good results when correctly  
ad ju sted  bu t it requires accurate 
ad justm en t of the tapp ing  which 
feeds the grid of the second half of 
the tw in valve. Unless th is ad ju s t
m ent is made accurately  the two 
sides of the push-pull amplifier will 
be out of balance. I f  an a ttem pt 
is made to  use fixed resistors in the 
form  of a voltage divider in place 
of a variable ad justm ent, there will 
be eases when the mism atching of 
the two halves of the tw in triode 
valve is sufficient to  cause notice
able unbalance. I t  is fo r this reason, 
together w ith some o ther m inor 
d isadvantages which need no t be 
stressed here, th a t this c ircuit is 
no t recom m ended by us fo r use by 
the average home constructor.

Inheren t B alance

The phase sp litte r w ith equal p late 
and cathode load resistances is in
heren tly  balanced and does no t re
quire any ad ju stm en t beyond en
suring  th a t the tw o Vesistors are 
tru e  to  label. In Circuit A504. it 
will be seen th a t these two re 
sistors each have a resistance of 
.05 megohm while a  fu r th e r  resistor 
of 5,000 ohms is used to  provide 
g rid  bias. This grid  bias resistor 
does no t affect the balance between 
cathode and p la te  sections of the

load since the grid  of the second 
0V6-G ou tpu t valve is fed from  
the junction  of the .05 megohm 
cathode resisto r and the 5,000 ohm 
cathode bias resistor. I t  would have 
been possible to  take  the second 
6V6-G directly  from  the cathode of 
the phase sp litte r valve, bu t in this 
case the load resistance would have 
had to  be reduced to  .045 megohm 
so th a t the whole resistance be
tw een earth  and the point from  
which the tapp ing  is taken  off to 
the follow ing grid  is .05 megohm. 
In passing, the cathode bias resistor 
m ay be calculated by dividing the 
whole load restance (in th is case .1 
megohm) by the amplification fac
to r  o f the valve (in this case 20, 
giving a cathode bias resisto r of
5,000 ohms).

B alanced Loads

This type of phase sp litte r ir re 
spective o f the circu it in which it 
is used, is inheren tly  self balancing 
since the cu rren t th a t flows th rough  
the cathode load resisto r is 
the same as the cu rren t th a t 
flows th rough  the p late  load 
resisto r (assum ing th a t no 
g rid  cu rren t is flowing) and the 
audio voltages across each sec
tion  of the load are, by Ohms Law', 
equal to  the cu rren t m ultiplied by 
the resistance. W e thus have a de

ligh tfu l type of phase sp litte r 
which is as nearly  fool-proof as any 
circuit could be. Its  inherent bal
ance between the tw o sides of the 
push-pull am plifier is due only to  
the values of these tw o resistances 
and is no t in any way affected by 
the valve which is used. A ny type 
of triode valve, o r pentode con
nected as a  triode , m ay be used in . 
th is position w ith satisfaction  p ro 
vided th a t the necessary ad ju s t
m ent is made to  the cathode bias 
resistor. A general purpose valve 
having an am plification fac to r of 
about 20 is therefo re  more desir
able than  one having a  very high 
or a  very low am plification factor. 
A valve w ith a very high amplifica
tion fac to r has a lim ited grid  swing 
and lim ited p la te  swing and m ay 
overload when used to  drive a final 
stage having a high g rid  bias, such 
as a 'triode valve. In  any case, 
even ap a rt from  th is divider, there  
is very little  point gained by in
creasing the am plification fac to r 
above about 20. A valve having a 
very  low am plification fac to r (e.g. 
6F6-G triode o r 6V6-G triode) is 
less desirable since the reduction  of 
d isto rtion  is due to  negative feed
back which is reduced by the re
duction in am plification fac to r, so 
th a t the d isto rtion  would be slightly

(Continued on page 15)

The Australasian Radio World, January, 1945. Page 13



ELECTROMCS
..the key to Tomorrow

T h e_ radio valve is really an electron tube. It controls electrons—the smallest 
particles of matter known to science. It operates in the world of sub-atoms, where 
these electrons travel at speeds approximating the speed of light—186,000 miles a 
second!

In  the development and applications of electronics to the science of war and of 
post-war industrial problems, PHILIPS are playing a major role.

Philips scientists and engineers have long been putting the electron to work 
for the welfare of man. They have pioneered and developed many electronic 
vacuum tubes, apparatus and appliances whose purpose is to labour, to entertain, 
to instruct, to heal.

Remember, when you handle a Philips Valve you have in your fingers the key 
to the most uncanny yet the most potent discovery of modern times.

P H I L I P S
Lamps and Lighting Radio and Television . Transmitting Equipment . Electronic Devices . X-Ray Apparatus .

Electrical Equipment for Industry, etc.

PHILIPS ELECTRICAL INDUSTRIES OF AUSTRALIA PTY. LIMITED
S y d n e y  —  M e l b o u r n e  —  A d e l a i d e  —  P e r t h  —  B r i s b a n e



A504
(Continued)

higher than  w ith a higher amplifica
tion factor. There are, however, 
cases in which it is necessary to  
use a valve with a  low amplifica
tion fac to r, e.g., when- it  is required 
to operate power valves having a 
very low resistance betw een grid 
and filam ent, such as types 2A3 or 
50 on fixed bias.

Good F eatures
This flexibility regard ing  the 

choice of a suitable valve, and the 
fac t th a t the balance is independ
en t of the valve are very strong 
reasons fo r the use of such a  cir
cuit provided th a t it  gives equiva
len t perform ance. The theoretical 
analysis of such a phase sp litte r is 
ra th e r com plicated and only the re
sults will be referred  to here. The 
inpu t resistance is much higher than  
th a t fo r an o rd inary  am plifying 
stage and is som ething like 10 times 
the resistance of the grid  resistor. 
W ith  a grid  resistor of 1 megohm, 
as in c ircuit A504, the  in p u t re
sistance would be about 10 meg
ohms. This beneficially affects the 
bass response fo r a given size of 
coupling condenser from  the p re
ceding stage. The whole stage is 
“ho t” and  any a ttem p t to  m easure 
voltages across e ither cathode or 
p late sections o f the load resistance 
is likely to  cause erro r, even when 
a valve volt-m eter is used. The p re
ferred  method of checking balance 
is e ither through m easuring the grid 
cu rren t w ith a m icro-am m eter, or 
in the p la te  c ircuit using tw o separ
ate tran sfo rm ers  o r chokes In place 
of a centre tapped transfo rm er.

A capacitance connected between 
the cathode of the phase sp litter 
and earth  has the effect of causing 
treble boosting in this side of the 
amplifier, and even the very small 
capacitance between cathode and 
heate r is sufficient to  give a  slight 
am ount of treb le  boost which causes 
a slight degree of unbalance, at 
high audio frequencies only, be
tween the two sides of the push- 
pull stage. This small unbalance, 
which occurs a t high frequencies 
only, is of no p ractical im portance 
since the pow er handled a t these 
frequencies is so small th a t the dis
to rtion  is negligible in any case; one 
half of the am plifier could easily 
handle the full ou tpu t a t these fre 

quencies even if  the o ther half be
came inoperative.

Im proved Hight
This tendencj- tow ards treble 

boosting has been used as a method 
o f providing a “ treble boost” form 
of tone contro l which has been de
scribed in overseas periodicals. Even 
the large am ount of unbalance 
brought about by a fa irly  large 
capacitance between cathode and 
earth  is not sufficient to  result in 
any p rac tica l increase in d istortion 
over the whole amplifier.

W ith Feedback
A fu rth e r fea tu re  of the phase 

sp litte r is th a t the ou tpu t im ped
ance of the cathode section of the

load resistance is different from 
'th a t  of the p la te  section of the load 
resistance. This is b rought about 
by the negative feedback and those 
who have studied th is sub ject will 
appreciate th a t the cathode section 
is sub ject to  negative voltage feed
back while the p la te  section is sub
jec t to  negative cu rren t feedback. 
The actual form ulae fo r the ou tpu t 
resistance across these two sections 
o f the load resistance are  given on 
page 45 of the R adio tron  Designers 
H andbook under the heading 
“E d ito r’s N ote” (recen t im pressions 
only). F rom  the description given 
in your article, i t  seems likely th a t 
the 6V6-G valves were unstable

(Continued on next page)
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A504
(Continued)

righ t from  the beginning of the ex
perim ent and although this instab il
ity  was cured by the insertion  of
50,000 ohm grid  stoppers, nothing 
was said to  indicate th a t the same 
method was tr ied  w ith the A504 
type of phase splitter. I t  is quite 
type of phase splitter. W ith any 
possible th a t the instab ility  in  the

ou tpu t valves was the cause of the 
“p ip” on the peak of the wave form  
instead  of being the resu lt of the 
type of amplifier, and p articu la rly  
w ith one incorporatiing  negative 
feedback, it  is highly desirable to  
keep the leads betw een the two 
p lates and the ou tp u t tran sfo rm er 
as short as possible.

Percentage Feedback
A fu rth e r po in t is in reg ard  to

8 0 L2 A G E N T S  r o f t  A U S T R A L I A :  P H O N E  B W  2 3 0 5

Vm. J.McLELLAN &CO.
B R A D B U R Y  H O U S E ,  5 5  Y O R K  S T R E E T .  SY D N EY

IRC PRODUCTS HELP DEFEND DEMOCRACY
ON ALL FRONTS'

1 At sea, ashore and aloft, at home 
I and abroad, IRC Resistors are do- 
jj ing their job. In aeroplanes and 
1 ranks, battleships and submarines, 
I they have been thoroughly tested 
1 in the critical laboratory of active 
| service. From the world's hottest 

and most humid climates to the 
coldest and driest, they are with
standing the strain of rigorous 
service in practically every type 
of equipment where resistors are 
required.
This widespread use of many types 

H of IRC Resistors in modem defence 
< equipment is a natural result of 

IRC's many years of specialisation.

the percen tage of feedback used. 
This percentage is p roportional, not 
only to  the ratio  of the voltage 
divider resistances in the feedback 
circuit bu t also to  the voltage gain 
between the point to  which the volt
age is fed back and the po in t on 
the ou tpu t stage from  which the 
feedback voltage is taken. In the 
case of c ircuit A504 the gain in 
the phase sp litting  stage is slightly 
less than  un ity  w hereas in the am pli
fier using a tw in triode  the gain is 
approxim ately (23) tim es in this 
stage. This amplifier th e re fo re  has 
a very much higher degree of nega
tive feedback th an  th a t used in c ir
cu it A504. The reason why a high
e r degrfee of negative feed back 
was no t used in circuit A504 was 
in order to  make possible the use 
of a conventional type of m agnetic 
pick-up. A ny increased percentage 
of feedback would make i t  neces
sary to  use a pre-am plifier w ith all 
bu t the m ost sensitive types o f pick
up.

DISTORTION
F o r perfec t reproduction  the 

sound issuing from  the loudspeaker 
should be an au ra l replica of the 
sounds in the studio. W hen this 
fails to  happen as judged  by a 
critical ear, or by the movem ents 
of tell-tale m eter needles inserted 
a t correct positions in the pow er 
feeds, d isto rtion  is occurring .'

C ontrary  to  popular belief, the 
high-frequency portion  of the c ir
cuit is often  the cause of m ore dis
to rtion  than  the low -frequency side. 
The in troduction  of so m any high- 
pow ered broadcasting  stations has 
made the question of selectivity 
ra th e r an acute one.

PHASE INVERTERS
(Continued from page 12)

ments a f te r  a few looks a t an os
cilloscope hitched up to  a single 
example of a phase inverter. There 
will alw ays be the doubt th a t the 
true  fau lt was som ething in the 
way of a “dud” valve or o ther com
ponent.
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T H E  T E L E C H R O M E
■ The Telechrome, Mr. J. L. Baird's latest invention, eleminates 
the revolving discs and lenses previously necessary for colour 
and stereoscopic television.

&<u* —• Screen

TH E  colour and stereoscopic 
p ictures now appear directly 
upon the screen of the 
cathode ray  tube, so th a t 

colour and stereo television can now 
be received on appara tu s  as silent 
and efficient as the pre-w ar black 
and white receivers.

The Telechrome differs from  the 
black and w hite cathode ray  tube 
in having tw o cathode ray  beams 
and a tran sp a ren t double-sided 
screen. The fro n t of the screen 
being coloured blue-green and the 
back red, one cathode ray  beam 
produces a blue-green p ictu re  on 
the fro n t surface, the o ther a red 
p ictu re  on the back surface, the two 
blending to  give a p ic tu re  in na tu ra l 
colour.

Coloured Glasses Used

F or stereoscopic viewing coloured 
glasses are used, the le ft and righ t 
eye p ictures corresponding to  the 
left and righ t eye im ages (a  p rin 
ciple well know n in the cinem a). 
Stereo television w ithout the use of 
glasses has been dem onstrated  by 
Mr. B aird, bu t th is is still a t too 
early  a stage to be practically  ap
plied.

B rita in  is well ahead in the field 
of colour and stereoscopic te le 
vision. B oth are  B ritish  inventions 
and were shown fo r the first tim e 
by B aird  in 1928.

Stereoscopic television is unique 
to th is country  and has never been 
dem onstrated  abroad, while the only 
colour dem onstration  staged in 
U.S.A. employ B aird ’s original re
volving disc system.

Television in colour has p re 
viously been accom plished by three 
methods. In the first dem on
stra tion  of colour television re
volving discs were used by 
Mr. B aird  to  accomplish the 
scanning and also supply the colour 
component. In  his second m ethod 
the scanning was done by the 
cathode rav  tube and the colour

■"—  fffrf \ kreen
Screen \ j Screen. V

\ S e r t r n y  y

fteorron Ses'1

RedScr»»n.

supplied by a  revolving colour disc. 
In his th ird  m ethod im ages produced 
side by side on the face of a cathode 
ray  tube were coloured by sta tion 
a ry  colour filters and superim posed 
by p ro jection  vipon a viewing screen.

No Moving P arts

Of these m ethods the first two 
come within the category  of mech
anical systems.

The th ird , which requires no m ov
ing parts, m ight be best described 
as an electro-optical system, as the 
colour is added to  the image by 
optical means. This system has the 
very considerable d isadvantage th a t 
the fluorescent screen cannot be 
viewed directly , th e  coloured image 
being obtained by pro jec tion , which 
involves a substan tia l loss of light.

The presen t system  is entirely  
electronic, the coloured im age ap- 
bearing  d irectly  upon the fluores
cent screen— tw o cathode ray  beams 
being requ ired  fo r a tw o-colour 
system and th ree fo r a three-colour 
system. These cathode ray  beams 
are  m odulated by the incom ing sig
nals corresponding to  the p rim ary  
colour p ictu re  and impinge upon 
superim posed screens coated with 
fluorescent pow ders of the appro 
p ria te  colours. F o r example/ in a 
tw o-colour system  the tw o cathode 
ray  beam s scan the opposite sides 
of a th in  p la te  o f tran sp a ren t mica, 
one side of which has been coated 
w ith orange-red  fluorescent pow der 
and the o ther w ith blue-green fluore
scent powder. Thus the screen has 
form ed upon its fro n t face an image 
contain ing the • o range-red  colour 
com ponents and on its  back face 
an image contain ing the blue-green 
com ponents; these images are sup
erim posed and thus give a p icture  
in n a tu ra l colour. (See Fig. 2.)

W here three colours are to be 
used the back screen is ridged and 
a th ird  cathode ray  beam added, the 
fro n t face of the screen giving the 
red  component, one side of the 
back ridges giving the green com-

nd  3 .— D ia g ra m s  o f  Ih* n e w  lu k e t  fo r  eo to u r a n i  
il tr e o ic o b tc  te lev is io n .

ponents and the o ther sides of the 
ridges the blue com ponent. (See 
Fig. 3.)

A two-sided tube  has been d e 
veloped and will be shown receiving 
a p ictu re  from  a 600-line trip le  
in terlaced moving spot tran sm itte r 
using a cathode ray  tube  in com
bination  w ith a revolving disc with 
o range-red  and blue-green filters. 
The receiving cathode ray  tube is 
shown in the diagram  (Fig. 2). The 
screen is a lOin. d iam eter disc of 
th in  m ica coated on one side w ith 
blue-green fluorescent pow der and 
on th e  o ther w ith o range-red  fluor
escent powder. (The colour m ay 
alternatively  be provided fo r the 
back screen by using a white pow der 
and colouring the mica itself.)

Two-way Tube

The tube shown in Fig. 2 m ay 
be viewed from  both back and 
fron t, but if  used in  th is way one 
set of viewers see a m irro r im age, 
also coloured m ica m ust no t be 
used, and a  filter has to  be in sert
ed between the back viewers and 
the tube  to  keep the colour values 
co rrect and com pensate fo r the 
ligh t lost in the m ica and fluores
cent pow der when the direction of 
viewing is reversed.

A nother type of tube can only 
be viewed from  the fro n t, b u t hav
ing one cathode ray  beam perpen
dicu lar to  the screen simplifies the 
set-up of the appara tus. The tubes 
give a very b righ t p icture , due to 
the absence of colour filters and the 
fac t th a t special pow ders are used 
giving only the desired colours 
which are seen additively.

The tubes give excellent stereo
scopic television im ages when used 
w ith a stereoscopic tran sm itte r.

(Continued on page 27)
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I f  w ill be of In terest to many o f those In 

the Hadlo Industry to note that Mr. Lay  
Cranch, A .M .I.R .E ., has joined Kingsley as 
the Research Engineer o f Parts Division 
and that "Perm aclad" was brought to a 

successful conclusion under his guidance.

Kingsley announce "Permaclad" I.F. Units, Coils, 
etc., representing one of the most important 
contributions to Radio Component Manufacture 
In recent years. Complete stocks are now being 
made available from our Authorised Distributors 
throughout Australia.

FEATURES
"Permaclad" Component* show "Q "  values approx. 33% 
greater than the conventional type of Units. This means 
less loss.

•jf The restriction of the magnetic field by the "Permaclad" 
principles permits a smaller shield to be used withoirt 
affecting the inductance or "Q " values.

•jt; "Permaclad" Units are smaller than the conventional type 
units.
"Permaclad" Units are specially designed for "replace
ment" work.

KINGSLEY RADIO PTY. LTD.
225 Trafalgar Street. Petershair N.S.W. 
380 St. Kilda Road, Melbourne, Vic.

Telephone: LM 4466 
Telephone: MX 1159
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FACTORS IN HIGH FIDELITY
■ In the past, many articles have been written in both highly 
technical and popular radio magazines regarding the subject 
of high fidelity reproduction.

TH OUSANDS of radio am at
eurs have built amplifiers 
and radio receivers, each of 
them endeavouring to  obtain 

perfect reproduction of recordings 
and radio reception. A t the same 
tim e, engineers at radio factories 
have spent long hours perfecting  
the receivers which th e ir companies 
m anufacture with a view to  incor
pora ting  small im provem ents which 
add to  the a ttrac tio n  of the ir sets 
insofar as the sound which they 
reproduce is concerned.

A Definition
The question is— w hat is high 

fidelity, and w hat does th is term  
mean to  the average listener, the 
person who takes an in te rest in 
every day radio program m es?

I t  has been sta ted  au thorita tively  
th a t a  high fidelity piece of sound 
equipm ent is th a t which is capable 
of uniform ly reproducing sound 
waves w ithin one continuous spec
trum  in which the p roduc t of the 
lowest and highest frequencies 
heard is in the vicinity  of 500,000, 
it being assum ed th a t minimum 
low frequency response is not 
g rea te r than  100 cycles per second.

To elucidate th is definition, take 
fo r example an am plifier w ith a 
relatively flat frequency response 
betw een the lim its of 50 and 10,000 
cycles per second. This equipm ent 
can be regarded  as a  high fidelity 
unit, as it will be noted th a t the 
product of these two figures is 
500,000.

Balanced R eproduction
Sim ilarly, it  will be seen th a t an 

amplifier which has a minim um uni
form  response of 100 c.p.s. will 
have a m aximum response of 5,000 
c.p.s. if  the p roduc t of these two 
figures is to  equal 500,000. Such 
an am plifier will of course, in p rac 
tice, also reproduce to  a  lesser ex
ten t frequencies below 100 c.p.s. 
and above 5,000 c.p.s. T herefore, 
in o rder to  obtain high fidelity ou t
put. it is of little  advantage build

ing equipm ent capable of rep ro 
ducing satisfactorily  the very high 
audio frequencies between 8,000 
and 15,000 c.p.s. unless detail is 
paid to  the reproduction  of the 
low er frequencies such as those be
low 100 c.p.s., thus obtaining 
balance between the upper and 
lower audio limits. By effecting 
th is balance of response, the ou t
put from the speaker sounds al-

By
J . G. DU FA U R, B.E., 

A .M .I.R.E. (A ust.)

most identical to  the original p ro 
gram m e or recording.

The average frequency of the 
musical reproduction  heard from  a 
radio speaker is in the vicinity of 
TOO c.p.s.; therefo re  ano ther m eth
od of calculating  the m ost desirable 
frequency response lim its to  be in
co rporated  in the audio amplifier, is 
to  determ ine the m inim um  uniform  
frequency response which can be 
obtained w ith the design in mind 
and divide this frequency into 700; 
the answ er should then be m u lti
plied by 700 and the resulting  figure 
will give the optim um  desirable 
frequency lim itation  of the equip
ment.

This effect depends considerably 
on the resistance o f the plate  and 
grid resistors used in the amplifier. 
L arge resistances will perm it high 
overall am plification of the unit, 
bu t the g rea te r they  are, the 
g rea te r will be the relative a tten u 
a tion  a t the high frequency end of 
the audio spectrum .

Points to  W atch

W ith this in mind, if high fidelity 
response is required, the values of 
all p late  resistors in audio am pli
fiers should be kep t to  a minimum. 
The use of low resistances in these

positions will, of course, reduce 
the am plification of the stage con
cerned, bu t this defect has to  be 
accepted if good reproduction  is re 
quired. The lim itation  of the re 
sistors cannot be carried  too, fa r

Loads fo r Triodes
If triodes are used as amplifiers, 
reduction of the value of the plate 
load resistance much below th a t of 
the p late resistance of the tube will 
result in d istortion , so therefore , 
a sa tisfac to ry  medium between 
these two lim itations m ust be de te r
mined. W hen pentodes are used as 
amplifiers, load resistances can be 
as small as 2,000 o r 3,000 ohms 
if necessary, w ithout in troducing 
distortion. V alues of this na tu re  
are however, not economical or 
necessary in audio equipm ent, but 
are common in television video fre 
quency amplifiers where uniform  
response up to two o r three m ega
cycles is required.

(Continued on next page)

M ELB O U R N E 
T E C H N IC A L  
CO LLEGE

(PHYSICS SCHOOL)

Courses for 1945 will include:

E L E C T R O - A C O U S T I C S  (Theory, 
design and testing of microphones, 
speakers, amplifiers, etc.).

ELECTRONICS (Advanced profes
sional course dealing with theory 
and applications of gas and vacuum 
tubes).

•

For details, intending students should 
consult Mr. S. L. Martin, B.Sc., B.Ed., 
A.I.P., or Mr. J.  Straede, B.Sc., 

A .M .I.R .E . (Aust.).

The Australasian Radio World, January, 1945. Pago 19



(Continued)

The average listener to a wireless 
set fitted  w ith a  variable tone con
tro l system /generally p refers to 
operate the equipm ent in such a 
m anner th a t the “lows” are boost
ed; such tone controls generally 
lim it the high frequency response 
above the vicinity of 3,000 c.p.s. 
owing to the fac t th a t they con
sist of condenser netw orks in the 
amplifier which by-pass the higher 
notes.

Tone contro ls of this type effect 
an am plifier in a different m anner 
to  th a t generally  believed, in th a t 
they not only lim it th e  high notes, 
b u t also reduce the distortion. As 
an example, let us assume th a t a 
certain  design of tone control fitted 
in the ou tpu t c ircu it of an am pli
fier a ttenua tes  all signals above
3,000 c.p.s. to  such an ex ten t th a t 
they may be regarded as negligible.

HIGH-FIDELITY I f  the ou tpu t tube is a pentode, as 
is generally  the case, th ird  h a r
monic d is to rtion  will be the most 
p revalen t of the to ta l harm onic 
d istortion  present. I t  is therefo re  
obvious th a t, as the th ird  harm onic 
of 1,000 c.p.s. is 3,000 c.p.s., all 
th ird  harm onic d istortion  produced 
by audio signals above 1/000 c.p.s. 
will be com pletely elim inated by 
the tone control. In  the same m an
ner, second harm onic d istortion  
orig inating  from  signals of 1,500 
c.p.s. and higher, will also be abol
ished.

Mellow Tone C ontrol

I t  is m ainly fo r th is reason th a t 
the sound em anating from  an 
average wireless w ith a pentode in 
the ou tpu t and w ithout inverse 
feedback, is m ore mellow when 
the tone contro l iS used to  a tten u 
ate the high notes; the so fte r re 
sponse is only p a rtly  due to  the 
lim itation  of high frequency audio 
notes which are p a r t of the original

transm ission.
The above argum ent, of course, 

only applies w'hen the tone control 
is fitted  to  the p la te  circu it of 
the ou tpu t stage, as it is in this 
stage th a t most of the distortion 
occurs.

E ars M isleading

It is my experience th a t some 
listeners p roudly  te ll th e ir friends 
w hat excellent reproduction  they 
receive on th e ir  p a rticu la r set and 
w hat w onderful tone they  th ink  it 
has, w’hether the response is good 
or not. Many receivers simply 
g ra te  w ith d istortion , yet their 

.ow ners, having become used to 
them , are m ore than  satisfied with 
th e ir perform ance.

Recently, the owner of a 5 valve 
m antel model superheterodyne, 
which had  refused to  w ork any 
longer, b rough t it to  me fo r ad
justm ent. W hen the set had been 
overhauled, it  gave quite good r e 
production fo r the small type of

^ ^ V ic to ry  will transfo rm  our transfo rm er supply position, 
but, until then, we regret we can meet only Defence 
requirem ents of these well-know n ABAC lines . . .

0  Air-cooled power transformers up to 2KVA.

£  Small-size current transformers for rectifier in
struments.

£  Audio and carrier frequency transformers on 
silicon steel or nickel alloy cores. ABAC t r a n s f o r m e r s

d  11, 16 and 31 point svntches. protjuct 0f T R IM A X  TRANSFORM ERS
_ _ , , D IV ISIO N  OF CLIFF & BU N T IN G  PTY. LTD.$  Custom-built sheet metal. 2g 35 F|eming(on Rd Nril Melbourne, Vie.
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Industrial Electronicsequipm ent th a t it  was, except fo r 
the presence of a slight am ount of 
hum. It was therefo re  decided to 
replace the filter condensers in  the 
pow er supply and following this 
procedure/ the set sounded excel
lent. However, the owner, a fte r 
having taken  his wireless home and 
tu rned  i t  on, was m ost distressed 
a t w hat he called the change in 
tonal quality  which had been made 
and asked w hether the original 
hum could no t be reinstated , as he 
p re fe rred  its soothing and soften
ing effect.

N ot Commercial

W ith th is so rt of th ing  happen
ing every day w ith m any listeners 
to  wireless program m es, one won
ders ju s t how fa r  high fidelity sets 
should be developed fo r general 
use. In the m anufactu re  of high- 
fidelity equipm ent, considerable ex
tra  cost is involved com pared with 
th a t of the average radio receiver 
in use to-day. The additional qual
ity required  probably  costs £5 
m ore per wireless set and i t  is 
doubted w hether th is ex tra  expense 
ig considered w orthw hile by the 
general public.

N ot Plea»ing

Recently, I had the pleasure of 
hearing a special amplifier, con
sisting of a double push-pull a r 
rangem ent of directly-coupled tubes 
which on te s t w ith a beat frequency 
oscillator and ou tpu t m eter, proved 
to  have a practically  linear response 
up to  30,000 c.p.s. This amplifier, 
connected to  a t.r .f. tuner, did not 
sound at all p leasing when tuned 
to  a local station  a t which a studio 
stage p resen tation  was being b ro ad 
cast. The reason fo r th is unpleas
antness was the excellent rep ro 
duction of high frequency noises 
norm ally no t heard  on a wireless 
set and perhaps to  a lim ited ex
ten t, the fac t th a t the baffle used 
on the speaker was incapable of 
giving very high quality  response 
on the low frequency end of the 
audio spectrum .

This example once again illus
tra te s  the well-known fac t th a t p e r
fect reception is. no t alw ays the 
most popular and indicates how 
essential it is fo r balance of high 
and low notes to  be obtained in 
sound reproducing equipm ent.

A ccording to  the report of the 
B ritish Ins titu tion  of R adio E ng in 
eers to  industry  generally, radio 
engineering has been synonym ous 
w ith en terta inm en t, and, p rio r to  
1939, the application of electronic 
principles in  the industria l field was, 
save fo r the m ost elem entary' p u r
poses, confined alm ost entire ly  to  
the radio and light electrical engin
eering industries. T h a t th is was so, 
was no t because the equipm ents in 
use were unreliable o r dem anded 
the constant a tten tion  of skilled 
engineers, bu t because industry  
generally  had not appreciated  or 
had no t even been made aw are of 
the versatility  of this new branch of 
engineering.

W ar has done much to  a lte r th is 
s ta te  of affairs. The vita l p a r t  th a t 
electronics has played, in all phases 
of w^ar production, has led to  a  fa r  
w ider knowledge and appreciation 
of its industria l scope. The intensive 
research  and developm ent th a t  con
tinues unrem itting ly  is opening en
tire ly  new fields of application un
til now there  is hard ly  a single 
branch of industry  th a t cannot

The presen t day public seems to 
p re fe r the small m antel model radio 
set to  the console cabinet type and 
generally, the sm aller the wireless, 
the m ore eager they  are to  possess 
it. This fac t can no doubt be p a r
tia lly  accounted fo r by the ease with 
which a sm all receiver m ay he 
moved in the home, b u t such a set 
is unable to give high-fidelity re 
sponse in view of the fac t th a t the 
sound baffling system  em ployed in 
it lim its the ou tpu t of the low fre 
quency notes. Such receivers are, 
however, capable of satisfactory  
high frequency reproduction  and 
thus if care is no t taken  to  lim it 
the “highs”, unbalance occurs be
tw een the maximum and minimum 
response and produces the some
w hat tinny  reception often  en
countered. F u rth er/ sets such as 
these are fitted  w ith sm all speakers 
which generally  have directional 
characteristics, particu la rly  in re 
gard  to  th e ir  h igh-frequency ou tpu t 
and thus a listener seated directly

benefit in one way or another by 
an in telligent application of elec
tronics.

A large num ber of applications 
of electronic devices has been made 
during w artim e in the field of elec
trica l machines and industria l p ro 
cess control. Such devices include 
voltage regulators, speed and p ro 
cess contro llers, m o to r controllers 
and w elding tim ers, as well as equip
m ent fo r the detection  and control 
of rad ian t energy, the control of 
heat in resistance w elding and the 
contro l of tem pera tu re  in resistive 
and inductive heating. These de
vices can be set to  operate w ithin 
precise lim its and give indication 
aurally , visually or m echanically 
wheta certa in  lim its are exceeded; 
the lim its can be established in 
term s of colour/ shade or density, 
tim e or speed, ro ta tio n  or vibration, 
tem pera tu re  or hum idity , physical 
size or shape, continu ity  or in te r
ruption  of flow, silence or noise, 
compression o r expansion or even 
changes in the chemical o r m etal
lurgical composition of a body.

— “P ractica l W ireless” (E ng.)

in fro n t of the wireless hears more 
high notes than  one a t the side of 
the receiver.

4 F requency M odulation

Much discussion has recently 
taken  place in the press re the 
possible installa tion  of frequency 
m odulation equipm ent in this 
country  fo r the transm ission of 
radio program m es to  the public. 
The tw o m ain advantages encount
ered with frequency modulation 
transm ission are, firstly , th a t man- 
m ade and atm ospheric sta tic  is eli
m inated and secondly, th a t, owing 
to  the extrem ely high radio fre 
quencies a t which frequency m odu
la ted  transm issions are radiated , 
much g reater band width signals 
are perm issible, m aking very high- 
fidelity reception possible, provided 
th a t the receiver is capable of re 
producing the high-quality  signals 
available. However, the cost of

(Continued on next page)
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(Continued)

frequency m odulation receivers with 
wide band audio amplifiers is much 
higher than  th a t of p resen t day 
am plitude m odulation sets, m any 
more valves and com ponent parts  
being necessary in the form er type 
of unit.

Owing to the num ber of am pli
tude m odulated broadcast stations 
in A ustra lia  a t  p resent, it has been 
necessary to  arrange th a t their 
ca rrie r signals are only ten  kilo
cycles ap a rt in o rder th a t  they can 
all be fitted  into the 200 to  550 
m eter band.

I t  is therefo re  necessary th a t the 
upper audio frequency lim itations 
of these transm issions be m ade in 
the vicinity of 5,000 c.p.s. as o ther
wise in terfe rence would be experi
enced from  one station  when

HIGH-FIDELITY listening to the next on the dial, 
owing to  the fact th a t the audio 
frequencies concerned m odulate the 
ca rrie r signals and thus determ ine 
the w idth of the side bands. In te r
ference of this na tu re  would be p a r 
ticu la rly  predom inant if the “highs" 
were no t chopped on the sidebands 
of two sta tions of equal pow er w ith 
ca rrie r signals 10 k.c. ap a rt and 
which were sim ilarly  situa ted  with 
regard  to  distance from the re 
ceiver.

Side B and Lim its
W ith frequency m odulation, how

ever, the side band limits to  com
mercial tran sm itte rs  may be ex
tended to  plus or minus 15,000 
c.p.s. if necessary# owing to  the 
u ltra  high radio frequencies used 
fo r th e ir ca rrie r signals, and  the 
fac t th a t frequency m odulated s t a 
tions do not in terfe re  w ith one 
another.

However, in view of the above 
comments, consideration has to  be 
given as to  w hether the additional 
fidelity obtained w ith th is g rea te r 
“side band” width is worthwhile, 
p articu la rly  in view of the ex tra  
cost o f the equipm ent required  for 
reception of such transm ission and 
th a t the general public m ight not 
appreciate  the im proved audio fre 
quency range available.

E a r  Response
The ability  of the hum an ea r to  

reg ister decreases g reatly  above
2,000 c.p.s. and the older people 
become, the less response they  have 
to  the higher audio frequency 
notes. I t  is also known th a t women 
hear a g rea te r percentage of the 
high notes th an  men. The response 
of the ea r also depends on the 
loudness of the program m e or re
cording listened to. In the rep ro 
duction of an orchestra, the same
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CIVILIAN SETS IN U.S.A.volume of sound should be exper
ienced by the listener as th a t which 
he would hear if he w ere actually  
listening to  th e  orchesti-a a t the 
auditorium  or studio in which it is 
playing. W hen the ou tpu t from  a 
loud speaker is reduced below 
norm al volume in a case such as 
this, the response of the listener’s 
ea r to  the low er audio frequencies 
commences to  drop off. W hen the 
volume is very  low, a ttenuation  
begins a t frequencies as high as 600 
c.p.s. and below 70 or 80 c.p.s., 
the response heard  is so small th a t 
it is over-ridden by inheren t r e 
ceiver noise. On the o ther hand, 
when the volume is very loud, the 
average ear has p rac tica lly  uniform  
response to  all frequencies up to
1.000 c.p.s.; the  response rises 
slightly from  there  to  approxim ately
6.000 c.p.s. where the ears’ ability  
to  hear decreases again  as the fre 
quency increases above this figure.

C ontest P erform ance
A t the recent am plifier contest 

held by the “L istener In ”, some 
amplifiers w ith excellent overall 
audio frequency response rep ro 
duced needle scratch  noises to  an 
unpleasant extent. W hile th is char
acteristic  indicates the ability  of 
an am plifier to  am plify uniform ly, 
it  is no t enjoyable to  listen to  and 
therefore* en tries having these p ro 
perties were elim inated  from  the 
finals. This testifies th a t fo r good 
reproduction  of gram ophone re
cords, some m eans m ust be incor
pora ted  in the sound reproducing 
equipm ent, which will a tten u a te  to 
some ex ten t frequencies a t which 
needle scratch  occurs if  pleasing re-r 
p roduction  is required. Such means 
are, of course, adopted  by the 
broadcasting  stations fo r the elim 
ination  of all such noises before 
the ir signal goes on the air.

Reserve Pow er Needed
A mplifiers designed fo r high- 

fidelity w ork m ust have ample re 
serve pow er to  cope w ith loud notes 
which occur in orchestral and band 
selections, o r else these will not be 
tru ly  reproduced and will appear 
in the form  of distortion.

As an example, a receiver which 
is reproducing an orchestral con
cert a t say, 2 w atts  average ou t
pu t, should be capable of a m axi
mum undisto rted  ou tpu t of 6 to  
10 w atts so th a t the peak response

“The radio industry  and trade  is 
now getting  ready  to  produce and 
sell a billion dollars of civilian radio 
p roducts every tw elve m enths, two 
or th ree  m onths a f te r  G erm any 
falls,” declares Dr. O restes H. Cald
well, fo rm er Federal Radio Com
m issioner, now ed ito r of “E lectronic 
Industries” (U .S.A .) who fo r many 
years has compiled the statistics of 
the radio industry .

encountered  can be com pletely re 
produced.

I f  an am plifier is to  reproduce 
w ith a high degree of quality  the 
in pu t signals applied to  it, harm onic 
d isto rtion  within the equipm ent, 
m ust be minimised. Judg ing  from  
the results of . recen t am plifier con
tests, it appears th a t the most 
p ractical, economical and conven
ient w ay to  minimise such d isto r
tion  is to  use push-pull Class A ou t
p u t valve amplifiers and, if  possible, 
push-pull d river tubes, as w ith this 
arrangem ent, d is to rtion  caused by 
the even harm onics is cancelled out 
in such stages. W ith  push-pull 
Class A triodes only very sm all th ird  
and higher o rder uneven harm onics 
are produced and thus good quality 
reproduction  is obtained.

T riodes Popular

O wing to  the well-known quali
ties of the o u tp u t pow er triode 
type 2A3 fo r absence of harm onic 
d istortion- practically  all amplifier 
cham pionship w inners use these 
tubes in push-pull in the ou tpu t 
stage of th e ir  amplifiers. A p a ir 
of these valves is capable of giving 
7 w atts of undisto rted  ou tpu t as 
a Class A am plifier and appears 
to  be very hard  to  beat fo r inex
pensive good reproduction . Pow er 
pentodes in Class A push-pull give 
good production, particu la rly  when 
inverse feedback is used in the am 
plifier system. However, owing to  
the fac t th a t the m ajo r harm onic 
with these tubes is the th ird , push- 
pull operation  alone causes little  
reduction in to ta l distortion .

Phase d istortion  which occurs as 
a resu lt of the fac t th a t p la te  to 
grid  coupling condensers have a

The figures assume th a t no sub
stan tia l num ber of television sets 
will be d is tribu ted  during  the first 
twelve months of civilian radio 
sales. W ithin a few years, however, 
annual television volume m ay be ex
pected to  duplicate in do llar volume 
th a t of radio sets— selling say one- 
sixth to  one-quarter as m any te le 
vision units a t prices averaging six 
o r fou r times those of p resent radio 
sets.

low er reactance to  high frequency 
notes than  to  low ones does not 
m a tte r very much in audio am pli
fiers, as it is no t noticed by the 
hum an ear. H owever, it  is w orth 
m entioning th a t this type of dis
to rtion  in television video amplifiers 
is m ost objectionable and has to  be 
s tric tly  lim ited in such equipm ent.

The Loud Speaker

The final reproduction  of an am
plifier depends to  a large extent 
on the loud speaker itse lf and on 
the gram ophone pick-up if one is 
used. The charac te r of both these 
com ponents is dependent upon the ir 
ability  to  reproduce uniform ly 
w ithout d istortion , the complete 
range of frequencies in the audio 
spectrum  in the same m anner as it 
is necessary fo r the am plifier to 
have these properties.

In  some com m ercial speakers, 
the im pedance characteristic  has a 
bad habit o f rising considerably 
in the vicinity of 70 or 80 c.p.s. 
and this defect is often  very notice
able in the form  of “booming” at 
th a t frequency.

The speaker is unable to  rep ro 
duce sa tisfactorily  unless it is su f
ficiently baffled. M any articles on 
speaker baffling arrangem ents are 
available for those in terested. Re
ference in th is connection is made 
in the “A ustralasian  Radio W orld” , 
da ted  F eb ruary  16th, 1942. I t  ap 
pears generally  th a t an ordinary  
piece of heavy wood or celotex 
approxim ately  4 ft. square or 
la rg er gives excellent all round 
baffling characteristics and a con-

(Confinued on next- page)
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good results, is to  use two i.f. stages 
in the receiver, i.e. 3 i.f. tran sfo rm 
ers and off tune  these to  a slight 
ex ten t in such a m anner th a t each 
of the six tuned  circuits peak at 
frequencies varying from  minus
5,000 to  plus 5,000 C.p.s. off the 
standard  in term ediate frequency 
used. This p rocedure results in a 
fa irly  uniform  response over most 
of the audio frequency spectrum  
in the side bands. I t  is no t advised, 
however, th a t experim ents along 
these lines be conducted unless an 
oscillator is available which can be 
used to realign the receiver if sa t
isfactory  results are not obtained.

W obbler fo r Testing
The most desirable type of test 

equipm ent fo r use in this connec
tion  is a w obbleator, used in con 
junction  w ith a cathode ray  oscil
loscope, w hereby an actual p icture  
of the band width curve m ay be 
obtained and the effect of individual 
ad justm ents on in term ediate fre 
quency trim m ers m ay be watched.

I t  is m entioned brifly th a t ra n 
dom noise heard  in the loud speaker 
is to  some ex ten t p roportional to 
the band width of the in term ediate  
frequency stages and therefore, 
although increasing the band width 
im proves the fidelity response, it 
also- to  a lim ited exten t increases 
m.ise such as atm ospheric static.

B e sure of your next issue—  
place an order with your 
newsagent.

TELEVISION NEEDED
A pasha in N orth  A frica has an 

in ter-com m unicator system th a t 
perm its him to contac t each room 
in his harem  when necessary.

In terested  in im provem ent, he 
asked M ajor B aruch, fo rm er U.S. 
announcei-, now in A frica, “H ow is 
television progressing in your 
country, M ajo r?”

—E lectronics (U .S.A.)

to  give tru e  space consciousness of 
the sound resources. One of the 
amplifiers in the final heats of the 
“L istener In ” com petition rep ro 
duced the space effect quite well 
by the use of two large baffles, 
each fitted  w ith speakers and 
m ounted side by side.

Freedom  from  Hum
Finally, the absence of hum from  

a loud speaker cannot be over
stressed if good quality  production 
is required, particu la rly  when the 
speaker is norm ally operated  a t low 
volume. By the addition of two 
o r three ex tra  semi dry 8 m icro
fa rad  electro ly tic condensers in 
various p a rts  of the am plifier as 
decoupling filters, generally  hum 
present in the best of units can be 
reduced. A lthough small am ounts 
of hum are no t very noticeable 
from  a loud speaker operated  a t 
norm al volume, the reduction of 
th is ill effect considerably im proves 
the tone of the un it when elim in
ated.

(Continued)

s tru c to r who uses such a baffle will 
experience response com parable in 
p ractice w ith th a t obtained by most 
box baffling systems. An instance 
of the suitab ility  of such , a baffling 
board occurred  in the recent “L is
tener In ” contest in th a t the “C ham 
pion of Cham pions” w inning am pli
fier was fitted  m erely w ith a large 
flat rec tangu lar baffle about 6 ft. 
long by 4 ft. high. The la rger the 
baffle, of course, the b e tte r  is its 
ability to  reproduce low notes. The 
effect obtained by using a rec
tan g u la r baffle in preference to  a 
square one is th a t some of the low 
notes are a tten u a ted  more than 
others, thus giving a very smooth 
overall frequency response.

Selectivity Effects
It m ust be realised th a t in a 

superheterodyne radio receiver, it 
is little  use em ploying a high-qual
ity  audio am plifier and speaker if 
a tten tion  is not paid to the band 
width of the in term ediate  fre 
quency stages. If  these stages are 
of the highly selective type, they 
will severely a tten u a te  the higher 
audio frequencies m odulated on to 
the carrie r signal, and the amplifier 
will then only reproduce this a t
tenua ted  signal which it receives 
from  the second detector. P re fe r
ably, in term ediate  frequency re- 
ponse curves should be perfectly  
square and of a w idth sufficient to 
cover a range of a t least 10 kilo
cycles fo r good reproduction.

Square Response
M any attem pts have been made 

by receiver m anufactu rers to  ob
ta in  square response effect in i.f. 
stages and some excellent results 
have been obtained/ bu t the cost 
of receivers em bodying th is char
acteristic is generally  high. The 
am ateu r m ay obtain  fa irly  good re
sults in this regard  by either of two 
methods. The first is to  shunt the 
secondaries of each i.f. coil w ith a
50,000 or 100,000 ohm resistor, thus 
reducing the “Q” of the coils and 
thereby w idening the resonant band 
width. The use of resistances in 
this m anner however, considerably 
reduces the am plification of the in 
term ediate  frequency stage.

The o ther method, which gives

HIGH-FIDELITY

Some m ention m ust be m ade of 
the fact th a t when one is listening 
to  an orchestra, the sound comes 
from  the whole stage, w hilst a 
b roadcast of such a program m e 
rad ia tes from  a point source, such 
as a loud speaker and thus loses 
the space effect of the real p e r 
form ance. This deficiency is diffi
cult to  overcome in comm ercial re
ceiving equipm ent, bu t considerable 
im provem ent can be realised by set 
building enthusiasts if two or three 
p roperly  baffled loud speakers are 
used in the ou tpu t of the receiver 
and arrangem ents made fo r these 
speakers to  be m ounted 10 to  12 ft. 
apart. This is well w orth try in g  if 
not considered too bulky and com
plicated ; the effect obtained tends

W ith all the above fac to rs in 
mind, it  becomes difficult to  com
pletely specify exactly  w hat m ight, 
in p ractice, be term ed a high-fidel- 
ity  reproducing un it and it becomes 
obvious th a t some types of equip
m ent will be m ore pleasing to  the 
average listener than  others which 
technically  have b e tte r high fidelity 
characteristics.

* * *

More than  one hundred and fifty 
new electronic tubes and th ree hun
dred types of appara tus, no t made 
by anyone before the w ar, have 
been developed by the R adio C or
poration  of A m erica fo r the U.S. 
A rm ed Forces.

— “E lectronics” (U .S.A.)
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ACOUSTIC TYPEWRITERS
■ There seems to be no limit to the future of electronics. 
Here ore details of electronic devices which obey words of

command

ON E of the m ost spectacular 
of recent developm ents in 
electro-acoustics is the u tili
sation o f hum an voice sounds 

fo r the contro l of m achinery. The 
endeavours of the A m erican inven
to r  D udley, to  render a typew riter 
en tire ly  voice operated  (A m erican 
P a ten ts , 2,195,081 and  2,238,555) 
give an  im pressive p ic tu re  of the 
inheren t possibilities of this la test 
branch of sound engineering. I f  the 
pace of the p resen t research  wo#k 
can be kep t up, it  is quite possible 
th a t by the end of the presen t w ar 
a means fo r replacing m anual 
operations by voice ac tua tion  can 
be p u t a t the disposal of the dis
abled. In  fac t, the desire to  p ro 
vide fo r the needs of disabled war 
casualities seems to have given a 
pow erful im petus to  this develop
m ent and a g rea t num ber of pa ten ts 
concerning voice ac tua ted  elctro- 
m echanical devices has been filled 
since 1940, m ainly in the U nited 
States.

Audio A uto Telephone

One of the m ost rem arkable of 
these devices is an au tom atic  te le
phone exchange system , developed 
in the laboratories of the W estern 
E lectric  Company. The frequency 
com position of the w ords “one,” 
“ tw o,” “three,” etc., is utilised to  
generate  the energising impulses 
fo r a uniselector o r o ther type of 
telephone relay  system, so th a t the 
dialing action is entire ly  replaced 
by the use of spoken words. This 
system  obviously lends itse lf to  all 
sorts of experim ents on the “robo t” 
line, as the switch contacts thus 
opera ted  could be associated with 
electric devices o ther than  te le
phones.

To explain the action of these 
devices it will be necessary to  make 
a  short reference to  the cpmposi- 
tion of speech sounds as explored 
by the research w ork of S ir R ichard 
P aget in E ngland  and  I. C randall, 
Sacia and others in the U nited 
States. I t  has been shown, th a t a

vowel sound consists of a group of 
frequencies, bearing no simple h a r
monic relationship one to  the o ther 
and being characteristic  for the 
vowel itself, while a single addi
tional frequency, vary ing  w ith d if
fe ren t individuals accounts fo r the 
variations in voice pitch. The char
acteristic  frequency group, as the 
m ajo rity  of au thors agree, contains, 
as a  rule, tw o frequencies only, 
though a th ird  frequency occurs, 
according to  C randall, in the A m eri
can pronunciation  of “e r” as in 
p art. The following table  gives 
some of the characteristic  vowel 
frequencies according to  Paget.

English A m erican
f l f2 f l f2

a (ta lk ) . . 558 886 645 1,024
oo (pool) 383 724 431 861
e (teem ) . . 332 2,434 431 2,435
o (tone) .. 430 790 724 1,218
a (fa th e r) .. 790 1,254 861 1,149

A detailed list of English and 
A m erican vowel com ponents (fo r 
which the reader is referred  to 
P aget, “H um an Speech,” Kegan

Paul, 1930) shows th a t the separa
tion  between ad jacen t frequencies 
is 5 to  7 per cent, th roughou t the 
vowel scale. Thus selective separa
tion  of these com ponents by tuned 
LC circuits does no t offer in itself 
too g rea t difficulties. To type a 
vowel sound on a speech-operated 
typew rite r it  is necessary to  apply 
th a t sound to a suitable microphone 
or o ther sound sensitive device, 
single ou t one of the characteristic  
irequencies appearing  in the ou t
p u t of the device and guide the 
cu rren ts  or voltages thus obtained, 
by means of a set o f reactive ele
ments, to the controlled section of 
the appara tus. This consists, in 
D udley’s system  of a set of small 
electrom agnets, each associated writh 
one of the tuned  circuits and ac
tu a tin g  levers of the typ ing  mech
anism. The m agnets are fed with 
impulses o f unidirectional curren ts, 
obtained" from  small m etal rec ti
fiers which are s itua ted  between 
the resonant circuits and the wind
ings of the m agnets. V alve rec ti
fiers to  ensure a sufficiency of ener
gising cu rren t fo r the electrom ag
nets and an au tom atic  gain control 
to  elim inate am plitude differences 
in the sound inpu t as a controlling 
fac to r, will, as a rule, also be in-

(Continued on next page)

Basic circuit of speech analyzer used in a voice-controlled lift.
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TYPEWRITER
(Continued)

corpora ted  in the device.

The use of consonants fo r voice 
actuation  is a m ort difficult propo
sition. The elem ents en tering  the 
frequency m ake-up of a  consonant 
sound are very num erous and it 
appears, th a t the frequencies them 
selves are of less im portance than  
is th e ir ra te  of change in time. 
W hile it is quite possible to  “tune 
in” to  frequencies contained in 
vowel sounds, i t  is a m ore difficult 
task  to  provide a c ircuit responsive 
to  the tim e derivatives of varying 
frequencies, irrespective of their 
in itia l and final values. F u rth e r, 
no definite sta tem ent can be made

df
even as to  the value of —

dt
fo r a given consonant sound, as 
this value also depends on the

na tu re  of the vowel sound p reced
ing the consonant. “L ” in “eel” is 
characterised  by a drop of fre 
quency from  2,298 to  1,722, while 
in “all” a rise from  912 to  1,36(5 
takes place (P ag e t). C onsonant 
sounds cannot thus be handled by 
simple LC arrangem ents and more 
complex circuits have to  be design
ed to  deal with consonants 
and vow el-consonant combinations. 
Much work rem ains to  be done in 
this direction.

L ift Control

The final stage of a circu it for 
lift-contro l as used by the au tho r 
on a passenger lif t  in  London is 
shown in the figure. The lift, which 
has been p u t a t the au th o r’s dis
posal fo r the purpose of the ex
perim ents by M arryat and Scott, 
was of the usual “call b u tton” co n 
tro lled  type, the bu ttons operating  
floor relajrs, which, in conjunction  
with other, au tom atic  arrangem ents

determ ine the movements of the 
car.

Both vowel com ponents con 
tained in the words “tw o” (fo r 
calling the lif t to  the second floor) 
and “ th ree” fo r the th ird  floor r e 
spectively are utilised. The final 
relays (R E1, R E2, etc.) are, ac
cordingly, of such construction, 
th a t they  do no t close th e ir con
tac to rs  unless both of th e ir coils 
(L l 'L l"  and L2', L2" respectively) 
are energised. The c ircu it shown 
is, in principle, the same as wras 
used in the experim ents in London, 
though, as can be seen, it rep re
sents an adap ta tion  fo r A m erican 
accent and its action is as follows.

Suppose th a t the w ord “twro” 
which, it  will be recalled, has com
ponent frequencies, 431 and 861 in 
its frequency m ake-up, is spoken 
into the microphone, c ircuits m ark 
ed 431 and 861 being resonant to  
these frequencies will build up and 
apply a lte rna ting  poten tia ls to  the

./A W ." /.V A V ., ,V .V .V A V .V .% \S V /A V .% W A V .V V V /,V .V A V .V ., .V .V ." .V .V ." 5V ," .V .V .V ,V ." .y ,

FIFTEEN SELECTED RADIO BOOKS
FROM

TECHNICAL BOOK & MAGAZINE CO.
297-299 SW ANSTO N STREET (Opp. Melbourne Hospital), Cent. 2041. Melbourne, C.t.

1. Radio Handbook 9th Edition 16/- 1/- pstg.

2. A.R.R.L. Handbook, 1944 ... 11/6 9d. pstg.

3. Amateur Radio Handbook Eng
lish Edition ........................ 8/3 9d. pstg.

4. Ghirardi Radio Physics Course 40/— 1/3 pstg.

8. Henney— Radio Engineering
Handbook .......................... 40/—

9. Radiotron Designers' Hand
book ................................... 5/—

10. Rider— Frequency Modulation 1 2 / -  
1 1. Rider— Servicing

Superheterodynes ..............  8 /—

15

15
Terman's "Radio Engineers' Handbook" 
1st Edition. 4th Impression, 1943 
1,019 pages 48/- 1/3 postage

------------- 15--------------

15

5. Ghirardi— Modern Radio
Servicing ............................  40/—

6. W eller— Radio Technology .... 35/-
7. Australian Official Service

Manual, Vol. 3, 1939 15/—

1/3 pstg. 
1/- pstg.

7/-
12. Rider— Automatic Volume

Control ...........................
13. Caverly— Primer of

Electronics .......................... 16/—
14. Boltz— Wireless for Beginners 12/6

1/- pstg. ;j 

6d. pstg. *1
6d. pstg. 5 

?
6d. pstg. i.

|
6d. pstg. ,■

9d. pstg. J> 
6d. pstg. J
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WRITE, CALL OR PHONE FOR BOOKS ON OTHER SUBJECTS.
FULL RANGE OF R IDER'S FA M O US RADIO BOOKS JU ST  ARR IVED
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gas-filled discharge tubes GT1 ana  
GT2. Points B l, B2 and B3 are 
connected to  a source of bias sup
plying the necessary negative poten
tia l fo r cut-off, in the usual m anner. 
The positive peaks o f the potentials 
obtained from  the resonant circuits 
overcome p a rt of the standing 
negative bias applied to  the grids, 
and tubes GT1 and GT2 strike. 
These two tubes pass cu rren t, the 
fo rm er through winding L I ' and 
L2' of relays RE1 and R E2, and 
the la t te r  through winding L2" of 
RE2. Only relay RE2 has cu rren t 
in both its windings and therefore  
only this relay operates. RE2 is 
w ired in parallel with the call bu t
ton  switch fo r the second floor 
and will therefo re  ac tua te  the floor 
relay  system in such a way as to 
bring  the car to  rest a t floor twTo.

How It W orks
The action of the circu it on re 

ception of the sound inpu t “ three," 
is sim ilar, RE3 being then the 
ac tua ted  relay. The fu r th e r  winding 
1.3' shown in the cathode circuit of 
tube GT3 may be used in conjunc
tion  w ith sim ilar arrangem ents to 
those ju s t described to  call the lif t 
to  the fifth floor in response to  the 
w ord five, frequency 861 being also 
a com ponent of the vowel sound 
“i”. Switch SW  is common to all 
anode circuits and is m om entarily 
opened and closed w henever the car 
is in motion, so as to  pu t the gas- 
filled discharge tubes out of action 
and then enable them  to receive 
fu r th e r calls. This switch may be 
operated  by a ram p m ounted ex te r
nally on the side of the lif t  car, 
in much the same way as are the 
shaft direction switches of electric 
lifts.

The actual input frequencies to 
the w indings of T l ,  T2 and T3 are 
no t necessarily identical w ith those 
picked up by the microphone. I t  
is a b e tte r  idea to  convert the in
p u t frequencies in such a w ay as to  
increase th e ir separation  

f l  —  f2
------------- , otherwise

fl
noises generated  by the presence 
and activities of the speaker m ay 
cause serious in terfe rence. (L augh
te r  and coughs are sources of the 
w orst com plications, the la t te r  in
variab ly  causing the lif t to  proceed 
to  the ground floor!) A suitable 
conversion is described by the func
tion  F  =  Af —  B which, as simple

TELECHROME
(Continued from page 17)

(The blue-green and orange-red 
im ages form ing a stereoscopic p a ir 
and being viewed through colour 
glasses.)

New Form  of Scanning
In the p resen t form  of scanning 

all the lines in successive fram es

calculation shows, will increase the 
separation  of ad jacen t frequencies 
f l  and f2 from

f l  —  f2 F l  —  F2 f l  —  f2
----------- t o -------------- =  ---------------

f l  F l  f l  — B /A
f l  —  f2

which is g rea te r th a n ----------.
f l

A distorting  valve generating  the 
A th harm onic of its grid input 
and a frequency changer in con
junction  with a local oscillator of 
a frequency ou tpu t B is then need
ed to obtain the conversion re fe r
red to.

are o f the same colour, the colour 
hanging with each successive frame.

In the new form  of scanning now 
being developed successive lines 
are of different colour and the 
num ber of lines is made a non
m ultiple of the num ber of colours, 
so th a t every line of the complete 
colour picture has successfully 
shown each of the p rim ary  colours.

The object of this is to  reduce 
colour flicker. W here fram e by 
fram e colour alteration  is used 
flicker becomes prom inent in any 
large area of a single colour: fo r '  
example, if the p ictu re is showing 
a large blue area, this blue appears 
in the blue fram e only. W hile the 
red and green fram es are appear
ing it is not shown, so th a t the 
frequency of the repetition  is re 
duced and flicker accentuated. W ith 
line by line colour a lte ra tion  each 
colour appears in every frame.

This form  of scanning does not 
lend itself to  the revolving disc 
system.

— “Practical W ireless (Eng.)

SAVE MONEY 
WITH A

Make sure you get every issue as soon as 
it is published. Place an order with your 
newsagent or send direct to us for a 

subscription.
IT SAVES YOU T IM E !
IT  SAVES YOU M ONEY !

W e guarantee that every subscriber has his 
copy posted the same day it comes off the 

press.

SPECIAL 
RATES

•fc 6 issues 5/3
♦ 12 issues 10/6
*  24 issues 20/-

POST FREE

Enclosed p’ease find remittance for 10/6 in payment for an annual subscription 

to the "Australasian Radio World/' commencing with the issue.

N A M E...........................................................................................................................

STREET and NUM BER

C IT Y .........................................................  STATE.....................................................

THE AUSTRALASIAN RADIO WORLD
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WAR-TIME RECEIVERS IN ENGLAND
Interesting Details of Trading Control

TH E  annual peacetim e ou tpu t 
of the English radio industry  
was in the neighbourhood of
1,250,000 sets, bu t few have 

been made since the w ar, and up 
to  the end of 1943 the num bers 
being made did not provide fo r the 
replacem ent demands.

The w artim e civilian receivers in 
tended fo r mem bers of the public 
w ithout means of listening, and no t 
fo r those who already have a set 
in w orking order, are, as from  Ju ly  
1st, controlled by The W ireless R e
ceiving Sets (C ontrol of Supply) 
O rder, 1944, which relates to  the 
sale, hire purchase and ren ting  of 
wireless sets m arked w ith the words 
“W artim e Civilian R eceiver.” The 
substance of the O rder is as fol
lows:

The sets m ay not be sold a t prices 
in excess of those shown below:

vCO E *S > « s
'8 > ,"3  
= E S

A
.C

.
Se

t 4J4->aj ay

s. d. £ S. d.

CO 5 2 0

CO 6 0 0
To re ta il cus
tom ers (price 
including P u r 
chase T ax) . . 12 3 4 
A.C. Mains

10 19 0

These prices m ust include deliv
ery charges, bu t in the case of 
sales to  wholesalers and  retailers, 
are sub ject to  a cash discount of 
not less th an  2 i  per cent, where 
paym ent is made by the end of the 
ca lendar m onth following th a t in 
which the sets are  despatched. H ire  
purchase and sim ilar agreem ents 
fo r which a maximum service 
charge is fixed under the second 
schedule of the O rder m ust provide 
fo r an in itia l paym ent of not less 
than  £2, and m ust be fo r a term  
of not less than  six nor m ore than 
24 calendar m onths. The first in 

stalm ent m ust not become payable 
until delivery of the set, and the 
service charge m ust not exceed 20 
per cent, of the balance of the 
maximum cash sale price, exclusive 
of purchase tax , a f te r  deducting the 
in itial paym ent. I f  the agreem ent 
is fo r a period of 18 months or 
less, o r the final instalm ent is ten 
dered before the due date, the se r
vice charge m ust be ad justed , if 
necessary by a refund  so as no t to  
exceed the appropria te  percentage 
shown below:

Period betw een date of 
agreem ent and date of Per- 
accrual o r paym ent of las t centage 

instalm ent

N ot exceeding 12 months 12J 
Exceeding 12 m onths, bu t

not exceeding 18 months 15

No ad justm ent, however, need be 
made if the custom er a t any tim e 
a f te r  delivery of the set becomes 
more than  one m onth in a rre a r  in 
paym ent of the instalm ents due. 
B a tte ry  sets m ay not be rented. 
R enting agreem ents fo r A.C. mains 
sets m ust provide term s not less 
favourable to  the custom er' than 
the following;

The custom er m ust be a t liberty  
to  term inate  the agreem ent a t any 
tim e on giving one m onth’s notice 
o r paying one m onth’s re n t in lieu 
thereof. The tra d e r  m ust not te r 
m inate the agreem ent before the

SOUTH AFRICAN  
BROADCASTING

W hat is believed to  be the only 
FM tran sm itte r  in use in the B ri
tish Comm onwealth is being op era 
ted  experim entally  by the South 
A frican  B roadcasting  C orporation. 
This fact is learned  from  the an 
nual report of the C orporation, 
w'hich stresses the need fo r m aking 
im m ediate provision fo r the estab 
lishm ent of a television service in 
the U nion a f te r  the war.

end of six years unless the cus
tom er fails to  pay  the m onthly 
ren t when it becomes due or to  
observe reasonable conditions as to  
the use and care of the set.

The tra d e r  m ust m aintain  the set 
in p roper w orking order a t his own 
expense, and the custom er m ust 
give him all reasonable facilities fo r 
this purpose.

A ny deposit required  from  the 
custom er m ust no t exceed £2, and 
m ust no t be fo rfe ited  to  the trad e r 
if the custom er pays the m onthly 
ren t fo r 30 consecutive m onths and 
re tu rns the set a t the end of the 
agreem ent in good condition (fa ir 
w ear and te a r  excepted).

The m onthly ren t m ust no t ex
ceed:

s. d.
fo r any of the 1st 80 mths. 13 6 
fo r any of the next 42 mths. 7 6 
fo r any m onth th e rea fte r  5 0 

and the to ta l am ount paid o r pay 
able by the custom er (including 
any deposit which has been fo rfeited  
or rem ains liable to  fo rfe itu re  for 
non-paym ent of ren t) m ust no t at 
any tim e exceed

for the first 30 months . . £16 
for the next 42 months . . 12 
By the term s of the Musical In 

strum ents and W ireless O rder, 1944, 
it is unlaw ful fo r any person to 
remove the w ords “W artim e Civi
lian R eceiver” from  any set on 
which they  have been m arked, or 
to  m ark those words on any set 
except by licence of the B oard of 
Trade.

— “Practica l W ireless”
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ALL T IM ES ARE EASTERN AUSTRALIAN  
STANDARD T IM E  

Presure on space only permits of un
usual Loggings or alterations in schedules 
or frequencies.

Readers will show a grateful considera
tion for others if they will notify me of 
any alterations. Please send reports to 
L. J .  Keast, 23 Honiton Avenue W., 
Carlingford. Urgent reports, 'phone Epping 
2511.

OCEANIA
Fiji
VPD-2, Suva ..................  6.13me, 48.94m

Heard at 6.30 pm, good sig. (Miss 
Sanderson).

New Caledonia
FK8AA, Noumea ............ 6.208mc, 48.39m

Heard nightly, 7-8 pm (Miss Sanderson)

New Zealand
ZLT-7, Wellington .......  6.71 me, 44.68m

Heard nightly (Miss Sanderson).

AFRICA
Algeria
AFHQ, Algiers ................  9.60mc, 31.22m

Heard in relay with U.S. stations at 
8 am with news at good level. 'Cross 
Section" followed (G illett).

AFHQ, Algiers .............. 9.535mc, 31.46m
Also heard at 8 am in parallel with 
31.22 m. (G illett).

Belgian Congo
RNB, Leopoldville .......... 15.17mc, 19.78m

Closed a t 11 pm after presenting AFRS 
programme (G illett).

RNB, Leopoldville ............ 11.64mc, 25.76m
Best of the RNBs. Relays W LW K  at
6.30 am (Gaden).

RNB, Leopoldville ............ 9.78mc, 30.66m
Heard from 3.45-5.15 pm (Miss San
derson, Dr. Gaden).

French Equatorial
FZ I, Brazzaville, ............ 15.59mc, 19.25m

Some very good reception, especially
10.15 news (Gaden). Heard closing 
at 10.45 pm after giving a programme 
from the Armed Forces (G illett).

FZ I, Brazzaville ...........  11.97mc, 25.06m
Heard well when opening at 2 am 
(G ille tt).

FZ I, Brazzaville ............ 11.687mc, 25.67m
Opens a t 2 am with good si§. (G illett).

Madagascar
Radio Antananarivo .......  6.14mc, 48.86m

Antananarivo appears to be using 48.86 
m. regularly now. On a number of 
occasions have found them on this 
spot until closing at 2 am (G illett). 

CR7BE, Lourenco Marques, 9.86mc, 30.42m 
Logged with wonderful volume around
6.15 am with great musical programme.

GREAT BR ITA IN
GRN ................................. 6.195mc, 48.43m

Heard at 6 pm with news at dictation 
speed (Cushen).

IND IA
ZO J, Colombo .............. 15.275mc, 19.64m

Heard with Delhi relay till 2.30 pm 
— takes own programme till 3 pm—  
then with Delhi till sign off with "Auld 
Lang Syne" at 3.25 pm (Cushen).

SEAC, Colombo .............. 11.81 me, 25.40m
Roars in lately at night (Pepin).

CENTRAL AM ERICA
Panama
HP5G, Panama ................ 11.78mc, 25.47m

Em Suffolk and myself have identified 
this one. Heard at fair level around 7 
am with a variety of programmes—  
Latin-American music, Sports commen
taries and Spanish language talks 
(G illett). Heard fairly well before 
breakfast (Gaden).

KP5A, Panama .........  11.696mc, 25.65m
One of my favourites; heard fairly well 
oefore breakfast (Gaden).

SOUTH AM ERICA
Brazil
PRL-8, Rio de Janiero .... 11.72mc, 25.60m 

This is by far the best South American 
I have ever heard (Gaden). (Schedule: 
5.30-6.15 am; 7.10 am-12.42 pm. Eng
lish daily except Mondays.— L.J.K .)

Dutch Guiana
PZX-5, Paramaribo .....  15.395mc, 19.48m

Good some nights, but not heard any 
English. Erratic as to skeds (Gaden). 
(See "New Stations"). Good level when 
closing with Dutch National Anthem 
(G ille tt).

Ecuador
HC JB, Quito ................  12.445mc, 24.08m

Heard from early evening at great 
strength.— L.J.K.

HCJB, Quito ..................  9.958mc, 30.12m
Heard regularly each evening from 
8.45-10.15. Signal very good (Miss 
Sgnderson).

U.S.A.
San Francisco unless otherwise mentioned.
K W IX , ............................. 17.76mc, 16.89m

Splendid signal till closing a t 5.58 am
(Gaden).

KW ID , ............................. 17.76mc, 16.89m
Very good on opening at 6 am (Gaden).

KROJ ............................... 17.76mc, 16.89m
Heard daily opening at 11 am (Pepin).

KGEI, ....  ......................... 15.13mc, 19.83m
Heard closing at 8.30 pm (Miss San
derson). (Thought I heard KGEI the 
other morning around 11 in parallel 
with KGEX (19.57 m .).— L.J.K.

KGEX, ............................. 7.25mc, 41.38m
Very good signal nightly (Miss Sander
son). (Since Miss Sanderson's report 
left Melbourne, I find KGEX has voices 
behind, especially in early part of trans
mission. I often hear, G for George,
R for Robert, etc.— any one any ideas? 
— L.J.K .)

KROJ, ............................... 6.1 Omc, 49.15m
Strong signal at night ruined by hum 
(Cushen, Edel, Perkins, Miss Sander
son).

dthef thdrt Prised fctfltidhS
(Items with an asterisk (*) are carried 

over from December issue)

W LW L, C'nnati ................  15.23mc, 19.67m
Signs at 5.45 am; re-opens at 6 am 
(Cushen).

*W N RX, New York .......  14.55mc, 20.61m
At 12.30 am, "This is Columbia Broad
casting Station, New York." Then on 
in French, and at 12.45, Italian (Edel).

*W N RI, New York .......  13.05mc, 22.98m
Good at 9 pm (Matthews).

W LW L, C'nnati .......  13.022.5mc, 23.03m
Heard at 6 am (Cushen). (Note: Call 
at 6.45 am is W LW L.— L.J.K .)

W LW K , C'nnati ............ 11-71 me, 25.62m
Sched. 5.30-7 am (Cushen).

*W JQ, New York ............ 10.1 Omc, 29.97m
Heard at 6.30am (Young, Gillett, 
Cushen). (This Press Wireless Station 
situated in Hicksville, N.Y., was away 
back in 1942 one of the best signals 
on the air. They ceased operations 
about February, 1943. I sent them a 
report very early jn the piece and for 
want of fuller particulars, not knowing 
at that time the owners, I simply ad
dressed my letter to Short-Wave Radio 
Station, W JQ , New York City, N.Y. 
It was returned "Unknown." Such is 
fame.— L.J.K.

WBOS, Boston ................ 9.89mc, 30.31m
Heard well at 5 am with prog, from 
AFRS (Cushen). This is the call in 
early morning with all English prog. 
Good at 6.30 am (G illett).

W N RA , New York .......  9.855mc, 30.44m
Heard closing at 11 pm (Cushen).

W LW R, C'nnati ............ 9.75mc, 30.77m
Heard from 1-6 am (Cushen, G illett).

W RU W , Boston ................ 9.70m.c, 30.93m
Very fair with special prog, at 11 pm 
(Cushen).

*WGEX, New York ............ 9.55mc, 31.41m
" X "  appears to be the call on this 
frequency at 7 am— quite a good signal 
(Gaden). (Yes, 9.55 me is reserved for 

"X " ,  schedule being 7-11 am; the call 
on 9.53 me 31.48 m is "O "  or " A "  
according to schedule.— L .J.K .)

*W LW R, Boston .......... 7.832mc/ 38.30m
Good at 8.30 am (Matthews).

*WOOW, New York .......... 7.82mc, 38.36m
Good at 10.30 am (Matthews).

W RUL, Boston ................ 7.805mc, 38.44m
Very good in special prog at 11 pm 
(Cushen).

W N R i, New York ............ 7.56mc, 39.66m
This is call, now, at 7 am (G illett). 
(W as previously W N RX .— L.J.K .).

WGEO, New York ............ 7.25mc, 41.38m
One of the best Yanks at 5 pm (Cushen)

W N RX , New York .......... 6.1 Omc, 49.10m
News at 7 am (G illett).

U.S.S.R.

Moscow unless otherwise mentioned
15.33mc, 19.31m— see "New  Stations".
12.26mc, 24.47m— Calls BBC at 10.30 pm

(Cushen).
15.75mc, 19.05m— Seems to be the best 

for English programme, nightly from 9 
o'clock; news at 9.40— L.J.K.

RW-15, Radio Frunze .... 5.93mc, 50.54m 
Heard well at 10 pm (Edel, Young).

---- , 8.94mc, 33.54m— Heard at 9 pm
(Edel, Young).

---- , 9.48mc, 31.65m— Heard fairly well
around 4.30 pm (Young).
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(Continued from page 29)
Items with an asterisk (*) are carried 

over from December issue.

Canada

*CBFX, Montreal ................ 9.63mc, 31.15m
Good at 10 pm (Matthews, Young). 
(Delhi back on this, frequency mars 
reception here.— L.J.K .)

France

Radio Paris ....................  15.355mc, 19.53m
See "New Stations".

Radio Francais ................  15.24mc, 19.69m
Have heard male and female announ
cers on the old Paris wave-length, at 
good strength (Gillett, Young).

Radio Paris ..................  15.095mc, 19.87m
See "New  Stations".

Radio Paris ..................  9.56mc, 31.38m
Reported by Mr. Young and Dr. Gaden 
as heard around 3.30 pm. Mr. Edel 
found them signing off at 11.34 pm. 
(This is one of the wave lengths in 
p/l with 19.87 m.— L.J.K.)

Radio Paris ....................  7.245mc, 41.44m
See "New  Stations"

Iraq

*Radio Baghdad ............ 7.095mc, 42.32m
Good in English at 2.30 am (Matthews).

Jerusalem

^British Mediterranean .... 11.72mc, 25.60m 
Has been heard with news in English 
at 10.45 pm. Very good signal (G illett).

^British Mediterranean .... 9.67mc, 31.03m 
In p/l with 25.60 but not as strong 
(G illett). (Same position here, Rex.—  
L.J.K.)

Mexico

XEW W , Mexico City .......  9.50mc, 31.58m
Good at midnight (Edel).

Middle East

JC JC , location unknown .... 7.22mc, 41.55m 
Received verification letter stating 7.84 
me withdrawn last June. Also men
tioned location must remain secret 
(Cushen).

W VLC, Leyte ................  iS.^Omc, l€ .l4m
Good at 8.45 am (Gaden, Ferguson, 
G illett).

W VLC, Leyte ................ 17.74mc, 16.91m
Good at 9 am (Matthews).

W VLC, Leyte ................ 14.85mc, 20.20m
Heard around 11.45 pm (Gaden, Fer
guson).

W VLC, Leyte ....................  7.795mc, 38.44m
Heard about 8.30 pm (G illett). Good 
at 10 pm (Gaden, Matthews). Heard 
closing with RCA at 10.54 pm (Cushen, 
Pep in ).

*WVLC, Leyte ..................  9.302mc, 32.25m
Is very strong at 11.15 pm with com
mentary for the U.S.A. (Gaden, M at
thews, G illett). •

SW ITZERLAN D

Berne

HER- ............................. 12.965mc, 23.14m
Very poor signal on Tues. and Sats. 
owing to morse.— L.J.K.

HER- ....  .................... . 11.775mc, 25.48m
News in English daily except Sats. at 
7.20 am; news in nat. lang. daily 7.30 
and 8 am.— L.J.K.

HEI-5 ............................. 11.715mc, 25.61m
One of the best signals on the air from 
6-730 pm on Tues. and Sats. Eng. Tues. 
nat. lang. Sats.— L.J.K. Heard at 2.10 
am in French. Call " le i la Suisse" 
(G illett).

HEO-4, ........................... 10.338mc, 29.02m
News in nat. lang. daily at 5.45 am.—  
L.J.K.

HEK-3 .................................  7.38mc, 40.65m
News in nat. lang. daily at 11.30 am. 
— L.J.K.

HET-3, ...... ......................  7.36mc, 40.78m
Good strength when closing at 1.50 am 
(Matthews).

HEI-2 ...............................  6.345mc, 47.28m
News in English daily at 7.20 am;* nat. 
lang. 7.30 and 8 am.— L.J.K. Heard 
in afternoon at 2 o'clock (Young).

HER-3 ............................. 6.165mc, 48.66m
News in nat. lang. daily at 11.30 am—  
L.J.K. Good signal at 1.45 pm (Young).

SwedeH

*SBT, Stockholm ............ I5.l5m c, 19.8lm
Fair to good at 9 pm (Matthews)

*SBO, Stockholm .......  11.705mc, 25.63m
Good at 1.30 am (Matthews). Heard 
at 5 am (G illett).

*SBU, Stockholm ............ 9.535mc, 31.46m
Opens with bells on Sundcys at 8 pm; 
signs off at M/N (Cushen).

Syria

*FXE, Beirut ..................  8.035mc, 37.34m
Good signal on closing at 7.15 am with 
"Marseillaise" (G illett). Good with 
news in English at 1 am (Matthews).

Turkey

*TAP, Ankara ................  9.465 me, 31.70m
Now using English on Mondays, Tues
days and Fridays at 6.30 am. On Mon
days put over a Post Bag Series when 

t listeners' letters are acknowledged. I 
heard announcer say there were three 
transmitters at Ankara, viz., TAR, TAP 
and TAQ, but that an order had been 
placed for three more.— L.J.K.
When listening to No. 9 of Post Bag 
Series on Xmas Day announcer said 
the success of the series was such that 
they were considering making it 30 
minutes and in the daytime (ouj; night 
time) using TAQ also.— L.J.K.

Vatican City

*HVJ, ........................... *17.445mc, 17.20m
Heard around 12.15 am (Young).

West Indies

Cuba

COCY, Havana ............ 1 1.737mc, 25.56m
Heard giving call in English at 6.30 
am— Spanish language follows. *  Fair 
signal (G illett).

*COCX, Havana ................  9.27mc, 32.36m
Great signal at 8 am (Matthews).

Haiti

HH3W, Port-au-Prince .... 10.13mc, 29.62m 
"Congratulations on logging HH3W—  
heard same myself this week"— W ally  
Young). Thanks, Walter.— L.J.K . "Your 
old friend HH3W too noisy for me." 
(Gaden).

Sole Australian Concessionaires:

GEORGE BROWN & CO. P T Y . LTD.
267 Clarence Street, Sydney

Victorian Distributors: J. H. MAGRATH PTY. LTD., 208 Little Lonsdale Street
Melbourne

As the Ultimate factory is en
gaged in vital war production, 
the supply of Ultimate com
mercial receivers cannot be 
maintained at present. 
SERVICE: Ultimate owners are 
assured of continuity of ser
vice. Our laboratory is situated 
at 267 Clarence Street, Sydney. 
Servicing of all brands of radio 
sets amplifiers, as well as Rola 
Speakers is also undertaken â  
our laboratories.
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NEW  S T A T I O N S
PZX-5, Paramaribo, 15.395 me, 19.48 m:

Well, here is a sitting shot for those 
South American hunters to add Dutch 
Guiana to their lag, and what is more 
at an hour that is somewhat unique 
for that part of the globe. PZX-5 is 
heard at quite good strength from 
around 8.30-9.23 pm . . .  I say around 
advisedly, as the schedule varies, but 
they can be counted on to be "on the 
a ir" most nights at 9 o'clock and the 
Dutch National Anthem signifies their 
closing, which is anytime from 9.23 to 
9.30. It was the playing of the anthem 
that attracted the attention of Roy 
Hallett. He rang me up mentioning the 
approximate wavelength and time thal 
he had heard it and I called to mind 
a note from W ally  Young that had 
arrived that morning advising me of 
(Paramaribo. So we will credit Young- 
Hallett with first honours. Since then 
other ether-combers, Leo Edel, Dr. Gaden 
and Rex Gillett, have written in about 
it.

Radio Paris, 15.355 me, 19.53 m: "le i 
Paris Radio Diffusion Francais" is the 
call heard at 9 pm. A  weak signal, 
plus very annoying morse spoilt what 
may be quite a good station reported 
by Mr. Edel. Cannot announce schedule 
as it fias not been heard, if given, but 
some nights are still there at 1 or 1.30 
am.

Radio Paris, 15.095 me, 19.87 m: Here 
is a real "honey" of a signal, com
parable with the 19 metre band BBC's 
at this hour, 10-11.30 pm. This item 
wjiich has been re-written should have 
appeared in the December issue of 
"A .R .W ." but with a good deal more 
"copy" was squeezed out owing to 
pressure on space. Rex Gillett wrote 
me the last week in November telling 
me he had heard a station at 10.45 
pm on 19.87 metres announcing as 
" le i Radio Diffusion Francais". All 
attempts this end failed to find it and 
apparently they jumped to 19.53 metres. 
But now they are back again on 19.87 
metres with programme directed to 
French Indo-China; for this information 
I must thank Mr. Edel. A fter opening 
at 10 o'clock with "Marseillaise" a male 
and female announcer talk till 10.45 
when bright cabaret “ type music con
tinues till 11.15. Then the Annamite 
language is employed till close down at 
at 11.30 by "Marseillaise". Signal right 
through is R 9 Q 5 and according to 
announcement are on additional wave
lengths4 of 31.19, 31.38 and 31.58 m.
I found them with a weak signal on
31.58 metres, say R 5 Q 3, but not a 
sound on the others, although a few 
weeks ago Paris was heard on 31.38 
metres at that time.

Radio Paris, 7.245 me, 41.44 m: Rex
Gillett advises he heard Paris a few 
weeks ago at 5 am with male and 
female announcers, but when Delhi 
opens they are overpowered. This is an 
old Vichy frequency and will be well 
worth watching.

Moscow, 15.53 me, 19.31 m; Another fre
quency for the U.S.S.R. whose trans
mitters are already legion. This one 
could very easily be passed over as 
the signal at 9.40 is very weak. Fol
lowing the Soviet Anthem an English 
programme is heard.

XGOY, Chungking, 6.165 me, 48.66 m:
Another station with the fidgets of the 
old time South American frequency 
jumpers has been located here. Opens 
at 10 pm with news headlines followed

by Chinese programme. News in Eng
lish for 10-15 minutes is given at M/N. 
Mr. Edel and I found this one, one 
night when having a "session" a t his 
home.

KCBA, 'Frisco, 11.14 me, 26.92 m\
KCBF, 'Frisco, 9.75 me, 30.77 m j

These two are bracketed because they 
are twin-like in their habits. First heard 
at 1.30 am by Mr. Edel, who 'phoned 
me (with considerable thoughtfulness) 
after breakfast about his catch. I have 
since kept a watchful eye on them and 
so far can go on record with: Heard 
closing with very faint signal a t 4 
pm. Re-open at 4.30 and stay in 
parallel with KW V, KRCA and KW ID  
(9.57 me) until 5.45 pm, when KW ID  

drops them. A t 7 o'clock KCBA and 
KCBF close, returning at 7.30 with 
K W V  when they pick up KRCA and talk 
in Japanese for the rest of the evening. 
After midnight musical programme is 
heard till 1 or 1.30 am (I think KW V 
drops them at 9 o'clock and closes). 
According to their frequent announce
ments are operated by Columbia Broad
casting System. Signal is quite o.k. in 
late afternoon but at night morse is 
a little troublesome. KCBF seems the 
stronger at all times.

KN BA, 'Frisco, 15.15 me, *19.81 m. *
KNBC, 'Frisco, 13.05 me, 22.98 m.

Running o$er the bands during the 
holidays I came across these two new 
outlets of the National Broadcasting 
Corporation, heard in parallel with 
KG EX, 15.33 me, 19.57 m, 7 am-3 pm. 
Signal from 11 am on KN BA  is good, 
but KNBC is only fair.— L.J.K.

ZN k, Aden, 6.75 me, 44.38 m: Mr. Edel 
during an all night sitting came across 
this new one. Programme in Arabic, 
but at 2 and 3 am announce in Eng
lish that they are transmitting on 24.76 
and 44.38 metres.— Nice catch, Leo.—  
L.J.K.

KRHO, Honolulu, 6.12 me, 49.02 m: This 
Hawaiian who made his debut first week 
fn January comes in at terrific strength 
from 6 p.m. till closing at 2 am. Pro
gramme is "For the enlightenment and 
entertainment of the peoples in Japan, 
China, Formosa, Manchuria and Korea. 
This programme can also be heard on
1,000 kilocycles in the medium wave 
band." (Programme is mostly in Eastern 
language, but there are frequent an
nouncements in English. An harmonic 
of this very strong station will be heard 
on 12.24 me.— L.J.K.

KRHO, Honolulu, 17.80 me, 16.85 m: Just 
after ringing Ted Whiting to tell him 
of KRHO on 6.12 me, he rang me to 
say he heard them on 17.80 me. I 
found them there on Sunday, 7th inst., 
from 11.30 till closing at noon. An
nouncer said, "This has been a special 
broadcast by KRHO, A  Voice of America 
broadcasting from Honolulu, Hawaii, 
transmitting on 17.8,me in the 16 metre 
band. Our programme is heard in re
gular transmission from 5 pm till 1 am, 
Japan time, 0800-1600 G.M.T. on 6.12 
me in the 49 metre band." To-day, 8th 
inst., I could not find them on 16 
metre band, but signal yesterday was 
R 8 Q 4 .— L.J.K.

CHANGE OF FREQUENCY
KRCA, 'Frisco, has moved from 9.49 me 

to 6.19 me, 48.47 metres. Opens at
6.30 pm in parallel with KES-2, 8.93 m.
33.58 metres, and is heard much more 
clearly than when on 9.49 me. KRCA 
is also heard on 15.13 me, 19.83 m, 
opening at 9 am.— L.J.K.

[ ALL-W AVE. ALL-WORLD -DX CLVB
<

: APPLICATION FOR MEMBERSHIP

<
<

The Secretary,
A ll-Wave All-World DX Club, 
243 Elizabeth Street, Sydney. 
Dear Sir,

1 am very interested in dxing, and am keen to join your Club

Name
<
<

Address..........................................................
(Please print
both plainly) ............................................................................

<

4
<

• < 
' My set is a ..................................................................................

1 1 enclose herewith the Life Membership fee of 2/— (Postal Notes or .
Money Order), for which 1 y*HI receive, post free, a Membership ■ 

’ Certificate showing my Official Club Number. NOTE— Club Badges ] 
■ are not available.

(Signed)..................................•...............................
(Readers who da not want to mutilate their copies can write out the details

required.)
«
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J ^ k o t t w a v e  ? £ e i r i e w

CONDUCTED B Y  

L. J. K E A ST

N O TES FROM  MY DIARY

N EW  Y EA R  R ESO LU TIO N
I am in troducing  a new column in 

this issue under the title  “SAYS 
W H O ?” and  would like to  know 
from  members if it appeals. I t 
will afford m em bers an opportun ity  
o f expression and become a so rt of 
debating  colum n un til such tim e as 
doubtful stations are definitely ta b 
bed. I find mem bers often hear 
stations th a t they hesitate to  p u t 
under any p a rticu la r country , and 
th is is understandable  with the great 
num ber of relays th a t are tak ing  
place. F o r instance RNB, L eopold
ville, is often  heard in A FRS p ro 
gram m es— rem em ber the confusion 
when they  w ere heard some months 
ago relaying the BBC a t 2.30 p.m. 
W ell it  is to  ventilate th is type of 
query  as well as to  provide an 
opportun ity  fo r listeners to  say 
th e ir piece in addition to  the short, 
sharp, snappy loggings they  send in 
which will still go in the classified 
column.

UM BRIAGO

I was delighted to  hear th rough  
K R O J, 17.76 me, on D ecem ber 16, 
th a t an  A m erican destroyer had 
picked up the en tire  crew of the 
Super-F ortress th a t did no t re tu rn  
to  Saipan from  the N agoya Mis
sion. B ut I had to  smile when we 
were to ld  the g ian t bom ber was 
nam ed U m briago. L isteners to  the 
A rm ed Forces Radio Service will 
rem em ber U m b r i a g o  is the 
im aginary  pal of Jim m y Snozzle 
D uran te  in the series “ Comedy 
C aravan.”

E RR A TA
U nder the p arag raph  The E ver 

Bending Beam, K R O J was shown as 
9.89 m.c., 30.31 m etres. This should 
read : 6.10 m.c., 49.15 m., 6-11 p.m. 
South Pacific.

R A D IO  QUIZ

Seems to  be some doubt as to  
w hat is the co rrec t frequency fo r 
the new Colum bia B roadcasting  
System stations KCBA and KCBF. 
On one th ing  we all agree, th a t 
is, the  frequencies are 9.75 m.c.

and 11.14 m.c. B ut who belongs to  
which?

I listened again  to-day, 8th inst., 
and am hoping Mr. P rin te r will be 
able to  squeeze1 this in. I tuned  to 
9.75 m.c. and at 4.30 p.m. heard 
announcem ent: “This is The Voice 
of A m erica, s ta tions KCBA and 
K CBF operated  by Columbia 
B roadcasting  System, tran sm itting  
on 9.75 m.c. and 11.14 m.c., in the^ 
30 and 26 m etre band, as authorised 
by the F.C.C.”

Well, it  looks as though the 
position is the reverse of the p a ra 
graph elsewhere in this issue.

Both stations go into paralle l 
with K W V  till closing a t 7 p.m. 
Re-open a t 7.30 p.m. w ith same 
announcem ent a t a t 4.30. B oth close 
a t 2 a.m.

CH A N G ES ON T H E  A IR

Effective 1700 G.M.T. or 10 a.m., 
10th Ja n u a ry  P.W .T. ( th a t is 3 a.m. 
Thursday, 11th Jan ., Sydney). The 
Voice of A m erica will be heard over 
the follow ing frequencies:

• D irected to  The Philippines. — 
7.25, 15.21, 6.12, 7.46 and 13.05 m.c.

D irected to  C h in a— 9.57, 7.23, 
15.29, 6.06, 17.80 and 11.14 m.c.

D irected to  Jap an .—-9.55, 9.57, 
9.70, 13.05, 11.14 and 6.12 m.c.

D irected to  Indonesia, Burm a, 
Thailand, Indo-China and S.W. 
Pacific.— 7.23, 13.05 and 9.70 m.c.

In m ost cases News in English 
will be heard ON the H O U R, every 
hour.

W H A T! NO SUGAR?

As from  last O ctober, Home 
Town News heard  over the ’Frisco 
stations has been known as “Sugar 
R eport.” The title  was evidently 
determ ined by the fac t th a t a sweet 
young thing, in troduced as “Y our 
Sugar” gave the names of musical 
item s th a t punctuated  the news sup
plied by the A rm ed Forces Radio 
Service, read  by an arm y officer. 
Well, w hether it  is a  New Y ear 
resolution or w hat have you, I do 
not know, b u t Sugar has gone and 
the old m onnicker is being used 
again. I  will certain ly  no t subscribe 
to  th e  idea th a t Sugar has run  out, 
notw ithstand ing  the fac t th a t we

were presented w ith a new Sugar 
each week.

By the way, there  is a possibility 
th a t Domestic News from  the 
States m ay from  Jan u a ry  10th be 
increased to  30 m inutes and be 
read a t d ictation  speed. W ith the 
happy knack the Y anks have of 
finding unusual item s of news, I am 
sure this would be welcomed.

SAYS W H O ? . . .
“N oum ea very kindly sent me a 

verie. I believe lo ts of the lads in 
the past have reported  them  w ith
out result. V erie was a le tte r .”— Dr. 
Gaden.

(Yes, Dr. G aden, a lo t o f the 
lads, including yours tru ly , have 
w ritten  w ithout receiving an ack
nowledgment. Several of the le t
ters, like mine, had Reply-Coupons 
enclosed. I  th ink  Roy H a lle tt re
ceived a photo of th e  lassie who 
used to  announce from  FK 8A A .— 
L.J.K .

•
“Service D igest” is now heard  on 

W ED N ESD A Y S a t 11.15 a.m. over 
K R O J 17.76 m.c., 16.89 m.— L.J.K .

•
The opening m arch used by 

CFRX, T oronto , 6.07 m.c., 49.42 m. 
is “ Bond of Freedom ” according to 
a reply  received by Dr. G aden in 
answ er to  his enquiry.

•
R ecent verifications received were 

from  X EQ Q , TGW A  and CR7BE. 
The card  from  X EQ Q, Mexico City, 
was an a ttrac tiv e  postcard  depict
ing a  native Mexican in  colour. 
TG W A ’s card  was the usual one 
showing the coun try ’s na tional bird, 
the Quetzal, and they  also sent a 
72 page booklet about G uatem ala. 
CR7BE, Lourenco M arques, sent 
th e ir usual card  verify ing my re
p o rt of las t April. (G ille tt).

•
I  was very pleased to  receive a 

rep o rt from  W. H. Pepin, of P erth , 
logged during his b rief leave from  
the m ilitary.

I was very  pleased to  receive a 
le tte r  from  P riva te  W. H. Pepin, 
of M aylands, W .A., who during his

(Continued on next page)
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brief ieave found  tim e to  “ru n  over 
the dial.” Mr. Pepin  before  jo in ing  
the A rm y was a  regu la r con tribu to r 
to  these pages. H e says, “W ell, I 
hope some day in  the n ear fu tu re  
conditions will be back to  norm al.”
I am sure we all subscribe to  th a t 
thought.— L.J.K .

Sent ou t over 700 messages p ick
ed up  here from  our men in terned  
in enem y country  and heard  over 
Tokyo, Singapore, Shanghai, etc., 
th is year.— Cushen, Invercargill, 
N.Z.

W CBN, N.Y., 16.83 m .; W GEO, 
N.Y., 19.57 m ; W CBX, N.Y., 19.61 
m. and W RUS, Boston, 19.83 m. all 
good a t 10 p.m. (M atthew s).

•

L indsay W alker, of P erth , who 
w rites the b roadcast band notes fo r 
the W .A. S hort W ave League has 
been selected fo r a Commonwealth 
E ngineering  Cadetship and will be 
in M elbourne fo r 14 m onths, to  do 
field work. H e will re tu rn  to  P erth  
in F eb ruary , 1946, to  com plete his 
U niversity  course in E ngineering. 
— “The B roadcaster.”

(C ongratu lations! L indsay did 
no t confine his R adio dialing to  the 
broadcast band and  often  sent in  a 
long and  in form ative rep o rt to  these 
pages.— L .J.K .)

•
Mr. Rex G illett reports hearing 

E g y p t on 7.22 m.c., 41.55 m., from  
12.30-6 a.m.

Dr. Gaden says he heard  W LW R 
on 18.16 m.c., 16.52 m. a t good 
strength  in a.m. He does not men
tion  exact tim e bu t it m ust be be
fore 7, as a t th a t tim e I can hear 
“nu ttings” .— L.J.K .

A new Indian has been heard on 
15.22 m.c. a t 1.30 p.m.— Cushen.

•

A good opportun ity  to  try  the 
selectivity  of your set is to  tune to  
G W R, 15.30 m.c., 19.61 m. (schedule 
is 8-9.15 p.m.) say about 9 p.m. 
S tay  tuned and w atch them  quietly 
w ithdraw  a t 9.15. A w hisper away 
you will find G SP on 15.31 m.c., 
19.60 m., has commenced business

and  will continue till 10 p.m .— 
L.J.K .

•

W ally Y oung w rites: “H ave 
heard  a muffled voice on approxi
m ately  24.52 m etres a t  n igh t.” 1 
am w ondering if  he has been listen
ing to  the elusive T F J, Reykjavik. 
Only th ing  against th is is they were, 
when heard  a couple of years ago, 
only audible in the afternoon  and 
then fo r a b rief 15 m inutes.

•

Probably  the first of the BBC 
tran sm itte rs  to  show up near m id
day is GSD, 25.53 m etres, who in 
the last q u a rte r  hour o f the ir 7.15
a.m.-12.15 p.m. transm ission to  
South A m erica can be heard at 
quite good streng th .— L.J.K .

R adio M aroc was recently  logged 
on a fewT occasions on approxim ately 
36.65 m etres a t 6 a.m. French lan 
guage and a classical concert were 
presented.— G illett.

•

Saipan heard  w ith a call th a t 
sounded like N PL A  or NBL-8 on 
7.35 m.c., 40.82 m., a f te r  the first 
recent Tokyo raid .— Cushen.

H eard  BBC in F rench un til 7
а.m., then G erm an using “V  fo r 
V ic to ry” ( . . . — ) in terval signal 
and announcem ent, “H ier ist E ng- 
la n t” repeated  th ree times. Approx.
б.04 m.c., 49.67 m.— G illett.

( I f  anyone hears o r knows of 
call-sign, please oblige.— L .J.K .)

•

Mr. Cushen w rites: “A B SIE, 
Office of W ar In form ation , A m eri
can Em bassy, London, verified with 
a long le tte r  from  M argare t Gill, 
T ransm itte r Intelligence. They 
sta ted  schedule is now 3.30-11 a.m., 
and th a t they use m any BBC tr a n s 
m itters, in fact, all broadcasts are 
on BBC tra n s .: GRB, GSL, GW H, 
G RR, GRT, G W J, GW O, GWC, 
G W F, GW A, G W I, GWM, GW L, 
GSA, GRS, and G SW .”

•

A B SIE  has taken  in to  use 49.59 
m etres, and is a t good streng th  a t
7 a.m., the same program m e being 
carried  on 49.92 m etres.— Gillett. 
(GSA and GRB— see above.)

XGOY heard  on an announced 
frequency of 6.165 m.c., 48.66 m.— 
G illett. (See “New S ta tions” )

Re these new CBS stations. Have 
you noticed the way the 7.30 p.m. 
announcem ent goes? KCBA and 
K CBF, then the frequencies 9.75 
and 11.14 m.c. in the 30 and 26 
m etre bands. Makes it  look as if 
A is on 9.75 and F on 11.14.—Gaden 

(Yes, see “N otes F rom  My 
D iary” under R adio Quiz.)

Received verification card  prom 
ised by JC JC . W ell w orth, having. 
I t  is cream  coloured and has a lot 
of detail. O perated  by Forces 
B roadcasting  U nit, Middle E ast 
H eadquarters, Cairo. They also 
operate JC PA , 1391 k.c., JC FA , 795 
k.c., JC LA , 1019 k.c. and JF P A , 
950 k.c.— Cushen.

Leopoldville on 19.78 m etres is 
generally poor a t opening bu t im
proves, closing nicely a t 11 p.m. I 
find no in terfe rence w hilst he is on 
bu t a f te r  his A nthem  finishes, 
Spanish can be heard. Suspect 
TGW A .— Gaden.

A good signal at 6.15 p.m. is 
GRN, 6.195 me, 48.43 in., when 
playing Allied E xped itionary  Forces 
program m es. Schedule is 6-8.30 
p.m. and 1.30-4 a.m. A E F  p ro 
gram m es are heard on G R J, 7.32 
m.c., 40.98 m. from  8.45 p.m.-1.15
а.m.

•

Seein’s believin’ says the guy from  
M issouri, but w hat about hearin’? 
K W V  on 10.84 m.c., 27.68 m. even 
as la te  as 7.15 p.m. on Ja n u a ry  8th, 
when closing said, “ O ur program m e 
continues on KRCA on a frequency 
of 9.49 m.c.” Maybe the engineers 
and the program m e clerks are not 
too chum m y; KRCA has been on
б.19 m.c. fo r last week a t th a t hour. 
—L.J.K .

•

H eard  a new B.B.C. frequency a t 
9.30 p.m. in G eneral Forces P ro 
gram m e, 9.90 m.c.— Ted W hiting.

(Yes, is heard as early  as 8.05 
p.m ., giving program m e details fo l
lowed by D aily Service. V ery nice 
signal.)
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Speedy Query Service
(Conducted under the personal supervision of A. G. Hull)

J.M . (Marrickvillo) enquires about 
meter shunts and series resistors for 
mulfi ranges.

A.— Sorry, but we haven't the 
space to deal with all your queries 
in these columns. The subject was 
explained in detail in our issue of 
November, 1939, and copies of this 
issue are still available from our 
Sydney office, price 1/- each.

* * *
D.J.C. (East Malvern) enquires 

about the frequency of which the 
oscillator tuning circuit is resonated, 
in a typical modern superhet.

A .— Theoretically the oscillator 
frequency can be higher or lower 
than the signal frequency, so long 
as the difference is equal to the in
termediate frequency. In practice it 
is usual to have a higher frequency 
for the oscillator using fewer turns 
on the oscillator coil and the padder 
condenser in series with the main 
tuning. Both these factors help to 
bring up the resonant frequency of 
the oscillator tuning circuit to the 
required figure.

* * •*
"B a rb "  (North Brighton, Vie.) 

sends rflong two circuits of shunt-fed 
audio transformers and asks which is 
preferable.

A.— There should be no difference 
in results. The high tension supply 
is (or should be) effectively by
passed to earth, so that as regards 
the audio component they should be 
considered as being at the same po
tential. So that no matter whether 
the primary returns to earth or high 
tension, the audio position should re- 
main the same.

As regards direct-current there 
will be a big difference, noticeable 
mainly as regards the strain imposed 
on the coupling condenser in one 
case and the insulation of the pri
mary .winding in the other. If the 
primary is earthed the coupling con
denser will need to stand the full 
peak of the initial high tension volt
age, or the normal peak voltage plus 
the peaks of audio, whichever may 
be the higher. In the other case the 
primary to secondary or primary to 
core insulation will need to stand 
these voltages. So you can take your 
pick.

GREETINGS
The Editor wishes to 
express thanks for the 
many cards received from 
readers and regrets that he 
is unable to acknowledge 

them all individually.

H.E.F. (Collinsville, Q.) is a cattle
man who is interested in two-valve 
superhets for short waves, but using 
high tension of 45 volts or less.

A.— W e would have the gravest 
doubts about the chance of getting 
efficient converter operation from any 
type of valve when working on 45 
volts. Trouble enough is encountered 
even when 135 volts is used. If 
any other readers care to let us know 
of their practical experience we will 
be pleased to pass them on, but from 
what we have heard in the past we 
have formed the opinion that the re
generative type of set would be pre
ferable, even . if capacity effects are 
a problem. It is easy to mount large 
formers on to old valve bases to 
make plug-in coils of the type you 
mention.

I t  is well-known th a t pentode and 
beam  pow er ou tpu t stages have 
poor frequency response and appre
ciable d istortion. These defects are 
m anifested m ainly in  tw o ways. 
F irs t the speaker tends to  have 
“hang over,” th a t is, the cone and 
the voice coil assembly tends to 
v ibrate a t its  own n a tu ra l period 
when a  tran sien t or a  steep wave 
fro n t signal is applied, and  the 
amplifiers o u tp u t will be f a r  above 
norm al when a  signal is applied 
whose frequency is equal or close 
to  the m echanical resonant f r e 
quency of the speaker. This does 
not occur in a  triode because the 
low im pedance source shunts the 
speaker’s counter e.m.f. and effec-

POLICE TELEVISION
Television, coupled w ith o ther 

post-w ar developm ents will be used 
in the no t too d is tan t fu tu re  as 
pow erful aids of police, F ran k  J . 
W ilson, Chief of the U nited  S ta tes 
Secret Service, said  recen tly  in 
A merica. “Television,” he said- 
“will lend itself particu la rly  to  the 
protection  of the public, not only 
by carry ing  p ictures of crim inals a t 
large, bu t in prom oting  public edu
cation against traffic dangers, 
against sports which prom ote ju v 
enile deliquency and  o ther menaces.

J.T . (Balgowlah) osks about vibra
tor set design.

A.— It is much easier to get quiet 
operation if you indirectly-heated 
valves, and so long as the heavier 
current drain is not an insuperable 
obstacle we would strongly recom
mend the 6V7G and valves of that 
series. Factories can and do use bat
tery-type valves, but they have plenty 
of trouble with them and have to 
stick closely to layout and wiring of 
their prototype which may take six 
months to develop.

* *

B.M. (Casino) enquires about 
back numbers.

A.— Yes, the issues listed are all 
available from this office at 1 /— each, 
post free.

tively dam ps the vibration. A  pen
tode or beam tube with enough feed
back to  approxim ate a triode’s p late 
resistance will behave sim ilarly. The 
second effect is a response which 
rises w ith increasing frequency; 
th is happens because the p rim ary  
inductance of the ou tpu t tran sfo rm 
er presents an appreciable (and, of 
course# varying) load to the tube 
th roughou t th e  audio spectrum . In 
a triode stage the tran sfo rm er’s in
ductive reactance is high com pared 
to  the tu b e’s p la te  resistance ex
cept a t the very lowest audio f r e 
quencies, and thus a fa irly  uniform  
response is obtained. As in the first 
case, feedback will enable a team  
pow £t or pentode tube to  give simi
la r  perform ance.

TRIODE VERSUS PENTODE
By Richard Crane in "Electronics", September, 1944.
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*  difficult w eld ing problem , Eimac labora- 
m% ■eckmcians compounded a w eld ing alloy that 

be applied with a paint brush. The alloy flows 
*sJji trader an arc to com plete the weld, yet subse- 
■csc heating to temperatures as high as 2900  de- 

Centigrade w ill not destroy the weld.
5®ch is but an example o f  the application o f  the 

c m c e  o f  metallurgy in the "science behind the 
^e*ce o f  electronics.” Th e extent to which Eimac 
■gxaetrrs went to solve this relatively small prob- 
■m nrveals tw o important facts:—(1.) The thorough- 

o f  Eimac Engineering, and (2.) Th e complete- 
o f  their engineering facilities. Th e leadership 

htcb  Eimac valves enjoy throughout the w orld in 
I phases o f  electronics is attributable to the sound- 
m  o f  this engineering.

Performance o f  any electronic equipment is a 
trtct reflection o f  the performance o f  its vacuum 
iHes. Hence it is advisable for users and prospec- 
re users o f  electronics to look  first to the vacuum 
ily c requirements. Because Eimac makes electron

w ives  exclusively their advice to you is un- f S P E C T R O G R A P H ... Analysis determines 
xscd _ nd can be o f  great value. A  note ou tlin ing exaet characteristics o f  metals to be joined. 

_T problem  w ill bring such assistance w ithout 
o r  obligation.

^ INC., 170 San Mateo Ave.,San
^  o»; Son B'une. California and Sa il Lake City. Ur<

E x p »n  AgenH: IR A 7 .A R  0  H A N S E N .
JM  C U y St.. San Irancitco  I I ,  C aliforn ia , V. S. A.

e  - * r  fm r yam v copy c f  Eltc 
Tei-nn—a 64 pagt book 

^  '• ‘iy  tu aa tra uJ— corering 
s h  o f  E/eitronirs 

am * m^wy o f  i l l  important 
» pm i W riu tn  in  lay-

• «  • iangmagt.

A lloy  flows easily an d  weld is quickly completed under arc.

The  Sc ience B e h i n d  the Sc ience o f  Elec tronics
•s the focusing o f  a ll branches o f  uience upon the development 

and  improvement o f  electron vacuum valves.

M E T A L L U R G Y . . .  Compounding special 
alloys o f  metals.

Follow the leaden

O P  I I  c S . . .  Tor S t u d y in g  the effects o f  processing. E L E C T R O S  IC S ... Welded elements in  electron
vacuum tiilves u ijhstund tremendous kvat.
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LOOK W H A T  A.R.C. HAS DONE FOR 
T H IS  M AN

" I'm  blessing the day I started learning Radio 
at the A.R.C. As things stand at present, I 
have earned enough to cover all my expendi
tures. These include: (1 ) the Course paid 
for; (2) two meters, value pre-war £26—  
worth a lot more now; (3) four radios to 
learn on and experiment with, plus a fair 

amount of stock on hand, value roughly £15; 
and, best of all, worth more than all, a 
decent future/'

— H.B., Western Australia

SECURE YOUR POSITION IN 
WHILST FOLLOWING YOUR

YOU CAN START R IGHT A W A Y
Of the many industries crying out for skilled 
men, none is more important to the Nation 
than Radio. W e offer you the opportunity 
to enter Radio either in industry or in the 
fighting forces. Here are three good reasons 
why you will benefit if you become Radio 
Trained:—
1.— You will enter today's most progressive 

industry.
2.— You will be pulling your weight in the 

war effort.
3.— You will have a splendid career ahead of 

you when the war is over.

THE POST-WAR WORLD 
PRESENT OCCUPATION

PREVIOUS KNOWLEDGE  
UNNECESSARY

You don't need a knowledge of Radio or Elec
tricity. We'll give you all you need of both 
— you'll start at the beginning, building up 
knowledge just as carefully and systematically 
as you would lay brick after brick in Its 
place when buliding a wall. You get the 
knowledge you want presented in a manner 
that makes it easy to learn FAST.

G LU IN G  WOOD W ITH  
RADIO WAVES

Incredible as it may 
seem, on R.F. "spot- 
gluer" has been tested 
under Active Service 

conditions similar to those of ordinary produc
tion. Exhaustive tests have clearly demon
strated that this process can successfully be 
used for tacking together layers of wood 
veneer. This operation is necessary to mould 
plywood shapes, such as aircraft fuselages, 
wing elements, stabilizers, etc. Here is a 
great new application of Radio which speaks 
well for the future. Truly it may be said 
"Radio wonders will never cease."

COSTS L ITTLE
Think of this— for a few pence per day—  
actually less than many fellows spend on to
bacco— you can prepare yourself for a  man- 
sized job in Radio.

AUSTRALIAN RADIO
COLLEGE PTY. LTD. 

•  ■ t-  
Cnr. BROADWAY & CITY ROAD 
SYDNEY - Phone M6391-^6392

SEND FOR THIS 
FREE BOOK

First thing to do if 
you want to secure 
the facts about Radio 
is to send in for 
"Careers in Radio and 
Television," a  lav
ishly illustrated book 
published by the Col
lege and available to 
approved enquirers. 
Send in coupon your 
copy now. It's free 
and post free.

To Mr. L. B. GRAHAM , Principal,
Australian Radio College Pty. Ltd. 

Broadway Sydney. 'Phone, M 6391-2 
Dear Sir,— I am interested in Radio. Please 
send me, without obligation on my part, 
the free book, "Careers in Radio and Tele
vision."
NAME ....................... .................................................
ADDRESS .............................. ..........................
........................................................... A .R .W 3

war find you looking 
for any type of employment 

belong to the tragic ranks of the 
unskilled?

STAFF SUPER!,, if so, get to work immediately and join the 
ambitious young men who realise that Radio 
offers them limitless opportunities for ad
vancement and an assured future.

PrTnted by the Bridge Printery, 117 Reservoir St., Sydney, N.S.W., for the proprietor of the “ Australasian Radio W orld,”  Elizabeth St., Sydney.


