
THE S.T.C. STAND AT DAVID JONES' "ROMANCE 
OF RADIO EXHIBITION" . . . . See page 3 

PRICE, 1/-
Registered at the G.P.O., 
Sydney,  for transmission 
by post os o periodical. 

MAY   1941 

2 4-PAGE SECTION 
FOR SERVICEMEN 

ALL-WORLD TWO 
FOR BATTERIES 

SIMPLE AMPLIFIER 
WITH EXPANSION 

BUILD YOURSELF 
A MULTI-METER 



•  e.. HOME 
CONSTRUCTORS 

* Build  the  famous 
C.R.P.6 Receiver describ-
ed on page 30 of this issue, and 
insist on "Crown" components. 
Coil Kit for this outstanding Receiver, "Crown" 
C.K.4, comprising — 

1 x DP3/13-42 Unit  Price 
1 x T31 Trol. 1 FT -1  £ 4/1 7/- 
1 x T32 4Trol. 1 FT -2 
Dial to suit "Crown" ) Price 
FD3B "H" Gang. 

* Specify "Crown" Trolitul replacement parts for 
better profits and reliability in service. 

* The potential replacement and conversion market is con-
tinually increasing as receivers now in use grow older. Replace-
ment of new large dials for old, and conversion to dual-wave 
tuning are two suggested means by which old customers may 
be retained and new prospects gained, pending the purchase 
of a new receiver. 
It is confidently predicted that those Dealers and Resellers 
who familiarise themselves with "CRO WN" products now, 
will be enabled to take full advantage of this trade movement 
and so enjoy a constant source of revenue the whole year 
round. If in doubt at any time regarding the suitability or 
practicability for a given purpose of any of our lines, please 
write us, when complete and prompt reply to your mail will 
be made. 

51- 53 MURRAY STREET (767 /eplion /if#t'262 

purtmonT - SUDIIEU  • -2 lines ) 

TOOL  
MOULDED& 
#906#4711) 

ir Available 

THE  RELIABLE fromAuthorised 

LINE Distributors 
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monthly by A. G. Hull. 

Editorial Offices: 117 Reservoir St.,Sydney,N.S.W. 
Telephone: MA 2455. 

Subscription rates: 1/. per copy, 10/6 per year (12 
issues), post free to Australia and New Zealand. 

OUR FRONT COVER 

Over 7,000 people visited Radio Hall at David Jones' 
George Street Store during the "Romance of Radio" 
Exhibition held last month. 

Prominent among the leading radio manufacturers 
exhibiting was Standard Telephones and Cables Pty. 
Ltd., with the particularly attractive stand shown on 
this month's front cover. 

The display featured a working display of actual 
radio component construction. 

Many visitors stopped to watch the deft fingers of 
the girl operating the coil winding machine. 

Other portions of the S.T.C. display, not included in 
our picture, featured o bridal effect, with the sugges-
tion of an S.T.C. radio receiver as a wedding present. 

VC15X,  15 mmfd.  List Price    
VC40X, 40 mmfd.  List Price   

The ULTIMATE in 
SUPER SENSITIVITY 

CR AFT A CREED 

SHORT- WAVE 

GEAR 

Acknowledged by leading engineers as the most efficient short-wave 

and ultra-short-wave equipment available.  Scientific design, precision 

construction  and  completeness of  range — these are  three  reasons 

why you should make RAYMART the standard equipment for your 

construction.  Write for descriptive leaflet and price list. 

RAYMART DIALS, TYPE TXD 

Individually spun, heavy, solid nickel 
dials  with  engraved,  not  etched, 
divisions and handsome knobs. 

TXD, diameter 4 in.  12/9 

TXJ, diameter 2.¡ in.    9/6 

CERAMIC SHORT-WAVE MICRO-VARIABLES 

For  the "All-
World  Tw o" 
insist on RAY-
MART Midget 
Condensers. 

"RMX" insula-
tion  ensures 
greatest effic-
iency at high 
f requencies, 
ball races are 
electrically 
shorted. COM-
PLETE RANGE 
AVAILABLE. 

  6/9 
  7/6 

RAYMART 
TRIMMERS 

Single - spaced con-
denser unit which may 
be  dismantled ana 
re - assembled  with 
double-spaced  spac-
ing if required.  Basic 
structure  is  of  the 
single - ended  type, 
with a triangular plate 
of  "RMX"  low - loss 
high-frequency  cera-
mic os stator support 
and insulator. Single-
hole  mounting  with 
the  mounting  boss 
acting as rotor spindle 
bushing. 

Telegrams: "Jonmar," Sydney Telephone: BW 3109 13 lines) 

JOHN MARTI Nr.,11: e 1 6 5. 
RADIO e ELECTRICAL 

SUPPLIES 

116-118 CLARENCE STREET, SYDNEY 
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The job of the stern-looking cove at the left is to make sure 
that each order to MARTIN DE LAUNAY'S leaves the place 
with the slickness of greased lightning.  For the purpose of this 
illustration the staff wear anxious looks, although, really, they 
need not. 

Martin de Launay's stock is so comprehensive that the filling of 
any order is only a matter of minutes.  Even more important to 
you is the keenness of the pricing and the high quality of the 
products.  These are features which only a big, highly-efficient 
organisation, such as MARTIN DE LAUNAY PTY. LTD., can offer 
you. 

SYDNEY —corner Druitt and Clarence Streets —M 2691 (5 lines) 
and at Newcastle and Wollongong 

IIIART/N DE LAI/NAYS" 
FOR EVERYTHING ELECTRICAL 

ËmicDn 
This issue should really be a special birth-

day issue, as it is just five years since that 
sunny day in May of 1936 when the first 
issue of the "Australasian  Radio World" 
appeared. 

Instead of putting our quota of paper to 
the glorification of the success which has 
been achieved, we offer something a lot more 
practical.  It takes the shape of a special 
section for servicemen. 

We feel, however, that the occasion does 
call for a little praise for those who have 
guided the destiny of the paper. Tribute must 
be paid to the policy which has been so stead-
fastly maintained. Suggestions for obtaining 
wider circulation by the introduction of ex-
traneous articles of a "popular" nature have 
been repeatedly declined. Success is the prac-
tical proof that the radio trade and those in-
terested in technical radio are pleased to 
maintain a magazine devoted exclusively to 
their interests. 

Owing to this somewhat restricted editorial 
policy, it has taken time to attain our present 
circulation, but we are now quite confident 
that we have a complete coverage of radio 
enthusiasts, set-builders, factory technicians, 
country dealers and in fact all those interested 
in the technical side of radio throughout the 
whole of Australasia. 

We also find that our Short-wave Section 
has a strong following among keen listeners 
who want authentic information. The number 
of copies being posted to various consulates 
and to foreign countries is indicative of the 
good work done by the original short-wave 
editor, Alan Graham, who is now abroad with 
the A.I.F., and our present short-wave editor, 
L. J. Keast. 

It is interesting to note that in strong con-
trast to the advanced technical features in 
this issue, we also offer on article on a two-
valve headphone set which is based on the 
design of a similar receiver which was featured 
in our original issue of May, 1936. 

A. G. HULL 
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The 

ALL- WORLD 
TWO 

Designed for 
little set can 

headphone use and battery operation, this 
be built either as on all-waver or for short-

waves only. 

AKED to name the most popular 
and successful receiver ever 
published in "Radio World," 

Earl Read, the founder of the paper, 
who has been closely associated with 
it since its inception, had no hesita-
tion in naming the "All-World All-
Wave Four," which was detailed in 
No. 1 of Volume No. 1, the first issue 
of "Radio World," published 'way 
back in 1936. 
Thousands of these little sets have 

been built and have given wonderful 
service. We offer no apology for using 
the circuit as a foundation for a 
1941 version. 

Construction 
It is a mistake to think that all 

the enjoyment in set-building lies in 
making elaborate six and seven-valve 
superheterodynes.  The smallest set 
is just as fascinating to build, and 
there is always the added thrill of 
getting the utmost in results from 
the simplest and cheapest of equip-
ment. 
This little two-valver, for example, 

if built and handled correctly, will 
give consistent reception of short-
wave stations in every continent of 
the world. New York, London, Paris, 
Berlin, Moscow — it brings them all 
in. Though headphones will generally 

Rear view, showing layout. 

A general view of 
the  short - wave 

model. 

be used, in good locations there will 
be enough volume from the powerful 
shortwave  stations  to  operate  a 
magnetic speaker. 

How the Circuit Works 
The "All-World Two" is an ideal 

set for beginners to build. 
The circuit shows that a type 1J6G 

twin class "B" valve is used as com-
bined detector and audio amplifier, 
a separate triode section being used 
for each purpose. There are really 
two separate valves housed inside 
the glass envelope of the 1J6G; in 
fact, in this circuit two separate tri-
odes could be used instead. 
Used in this way, the 1J6G works 

splendidly.  The reaction control is 
velvet-smooth in operation — the de-
tector sliding in and out of oscilla-
tion without a trace of "ploppiness" 
— while the amplification given by 
the second triode section provides a 
useful step-up to signals, which are 
still further amplified by the output 
pentode. 

Short-wave Only 
The "All-World Two" can be built 

in either of two versions. Using low-
capacity tuning condensers, it makes 
a neat little job for short-waves only. 
Fitted with larger condensers, a full-
scale dial and using the R.C.S. or 
Radiokes special coil kit made avail-
able for the purpose, it will tune over 
practically the whole of the short-
wave band as well as the broadcast 
band in full.  Our original chassis 
was built to take advantage of the 
highly-efficient Raymart short-wave 
components of which a limited stock 

is still ¡available.  These imported 
short-wave components are beauti-
fully finished and are most efficient. 
As will be seen from the photographs, 
they make the set look most attrac-
tive to the eye of the keen amateur 
experimenter. 

For Broadcast 
On the other hand, if coverage of 

the broadcast band is required, it is 

"ALL-WORLD TWO" 
Ports List 

Short-wave Version 
1—Steel base, 6" x 41-" x 2" (Arcadian). 
1—Masonite panel, 6' x 61" x 1" (Price's 
Radio). 

1—Suitable coil (R.C.S., Radiokes). 
1—.0001 Bond setting condenser (Roymorti 

(C2). 
1—.0001  Reaction  condenser  (Raymart) 

(Cl). 
1—.000015 Band-spreading condenser  ( Ray-
mart)  (C3). 

1-1 suitable dial (Raymart). 
1—Indicator plate (Johnmar). 
1-20 ohm rheostat (R.C.S. Radiokes). 
2—.25 megohm 1 watt resistors (I.R.C.). 
2—.5 megohm 1 watt resistors (I.R.C.). 
2—.01  mfd. mica condensers  (T.C.C.). 
1-3 megohm 1 watt resistor (I.R.C.). 
1—.0001 mfd. mica condenser (T.C.C.). 
1—Radio frequency choke (R.C.S., Radiokes). 
1—Switch, 2 b   sockets for 'phones, 2 

octal sockets, 1 5-pin socket,  1 7-pin 
socket, I 7-pin plug for batteries, 2 in-
sulated  terminals,  knobs,  'ere, screws, 
sundry hardware, 1 pair headphones. 

VALVES — 
1-1J60 (Radiotron, Philips, Brimar, Mullard). 
1-1L5G (Radiotron, Philips, Brima«, Mullard). 

BATTERIES --
2-1+-volt "A" cells or 2-volt accumulator 

(Clyde, Exide). 
1-41-volt "C" battery. 
3-45-volt "B" batteries. 
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fol the I 

"ALL WORLD TWO" 
R.C.S. Coil Kit K178 for the set in this issue comprises — 

1—Broadcast Band Coil 
1-16 to 20 metre Coil 
1-40 to 120 metre Coil 

Originally developed by R.C.S., these "plug-in" coils have been produced by 
them to standards of maximum efficiency for several years. Hundreds of sets 
throughout Australia are operating at peak efficiency because these tried and 
tested R.C.S. coils are installed. 

Specify R.C.S. Coil Kit K178 
R.C.S. CV50 Tuning Condenser 

Code 
DA-7 

NE W R.C.S. DIAL 
The new D. W. Portable Kit Dial, Code DA-7, 
has all parts supplied ready to assemble, and 
it has a glass scale with both B.C. and S.W. 
Bonds clearly marked, finished in white with 
green background.  The special walnut escut-
cheon is easy to fit and requires an aperture 
of 3" x 3.'  It is the only portable dial which 
can be edge-lit.  Available for use with "H" 
type Gong Condenser on 1600 and 550 k.c. 
and 13.7 to 40 metres S.W. bands. 
Code DA-7   Price  9/-

• 
R.C.S. D. W. UNIT 

Type DW36, as illustrated, consists of Aerial 
and Oscillator Coils, Wave Change Switch, the 
necessary B.C. and S.W. Trimmers and Padder 
mounted together, wired up ready to assemble 
into a set utilising 465 k.c., the bands being 
S.W.  16 to  50  metres, and  B.C.  1500 to 
550 k.c.  Code DW36    £1/7/6 

R.C.S.  Code  DW35,  as  above,  with  R.F. 
Stage   £3/7/6 

19/6 
9/— 

R.C.S. TROLITUL MIDGET 

CONDENSERS 

R.C.S.  Mid-

get Conden-

se rs  are 

made in two 

types,  using 

Trolitul sup-

ports,  thus 

guaranteeing 

pr cc tically 

no loss. 

The 14-plate equals old style 23-plate 
capacity.  The  M.C.  type  may  be 
ganged. 

e 

STAR AND M.C. MIDGETS 

o 

73 

1; • r: 
CC O. 

10  3  I 2 I CV34 I 3/6 ; CV4I I 6/9 
15  3  I 3 I CV35  3/9 I CV42 I 7/3 
25 ' 3.5 1 4 I CV36 4/- I CV43  7/10 
35  4  5 CV37 I 4/3  CV44  8/6 
50  4  7 CV38  4/9 CV45  9/-
70  5  9 CV39 I 5/4 CV46  9/6 
100  6  14 CV40 15/11 CV47  10/9 

OBTAINABLE FROM YOUR LOCAL 

DEALER 

RADIO Pty. Ltd. 
50 GLEBE STREET, GLEBE 

Telephone: M W 2405 

R.C.S. TUNED I.F.'s 
The  new  R.C.S.  perme-
ability - tuned  I.F.'s  are 
wound on special Trolitul 
formers  into  which  are 
inserted  the  adjustable 
iron cores.  These R.C.S. 
permeability-tuned  I.F.'s 
are the most dependable 
and efficient I.F.'s it is 
possible to produce. They 
should be used whenever 
the  optimum  in  results 
is required. 

465 K.C. I.F.'s 

When two I.F.'s are used: 

1E162    13/9 
1E163    13/9 

When three I.F.'s are 
used 

1E164    13/9 
1E164    13/9 
1E163    13/9 

Air Core 465 K.C. 

1E107,  1st I.F.   7/6 
1E108, 2nd I.F.   7/6 

Air Core 175 K C. 

1E68, 1st I.F.   7/6 
1E69, 2nd I.F.  7/6 

• 

IF162 

R.C.S. TROLITUL 
BROADCAST COILS 

These coils are available 
in  both  Air  Core  and 
Permeability tuned types. 
The  latter are adjusted 
to ensure maximum effic-
ciency  in  our laboro• 
tories. 
AIR CORE "H" GANG 
E342 Aerial  6/6 
E343 R.F.    6/6 
E344 Os.    6/6 
PERM. TUNED "H" 

GANG 
E345 Aerial 
E346 R.F. 
E347 Ose. 

T.R.F. TYPE-AIR CORE 
T88 Aerial   6/6 
T89 R.F.     6/6 
787 R.F. with reaction     6/6 

8/6 
8/6 
8/6 
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desirable to use a main band-setting 
condenser of much greater capacity, 
and a full-sized single-gang tuning 
condenser becomes necessary.  The 
fundamental  circuit  remains  the 
same, and the only alteration requir-
ed is in the matter of the coils and 
the condenser. 
As it happens, this also means a 

certain amount of alteration to the 
size of the base to accommodate the 
larger condenser.  Another problem 
that arises is that the shaft of the 
bigger condensers is also bigger, so 
that a different type of dial becomes 
necessary. 

Band-spreading 
The grid winding is tuned by two 

variable condensers in parallel. The 
two work together to give what is 
known as band-spread tuning.  By 
its use, each waveband can be split 
up into small sections by means of 
the band-setting condenser, and then 
each section is covered by the small 
tuning condenser. 
For example, if a station on about 

31 metres is required, the band-
setting  condenser  is adjusted  to 
roughly 30 metres. Then the search-
ing is done on the other dial, but, as 
the capacity of the condenser it con-
trols is very small, only a few metres 
will be covered in one complete rota-
tion from zero to full capacity. This 
means that stations that would oc-
cupy only a few dial divisions on a 
set without hand-spread, in this re-
ceiver are spread nearly all over the 
dial. In this way tuning is not only 
made much 'easier, but more certain, 

Circu:t diagram, which is identical for both models. 

Compare this photograph of the wiring with 

the picture  diagram  below. 

too, for some bands are very con-
gested, and stations in them are 
easily missed. 
To tune continuously across a band, 

the band-setting pointer is advanced 
20 to 25 degrees at a time, and the 
main tuning control is rotated from 
zero to maximum on each occasion. 
The amount the band-setting con-

denser should be advanced each time 
depends on the capacity of the tuning 
condenser.  To tune to the lowest 
wavelength given by any coil, both 
should be set with the moving vanes 
"full cut." Now, to tune across the 
band, the smaller condenser should 
be slowly rotated until it is "full in." 
To cover the next few metres with-

out a break, the band-setting con-
denser should be adjusted, the tuning 
control returned to zero, and then 
slowly rotated again. The band-setter 
is now advanced to this capacity, the 
tuning dial set to zero again, and 
so on until the while band is covered. 
(Actually there is no need to return 
the tuning dial to zero each time the 
band-setter is advanced, as searching 
for stations can be performed when 
the tuning control is moving in either 
direction.  It should be mentioned 
also that the process is nothing like 
as laborious as it sounds. It has been 
explained in detail only because a full 
understanding of the tuning procedure 
is needed before the most can be ob-
tained from any set.) 

Leaky-grid Detection 
A .0001 mfd. grid condenser and 

3 megohm grid leak is used for the 
detector. The former value should be 
adhered to, but in some cases it 
might be found that a higher value 
of grid leak, up to 6 or 6 megohms, 
will give better results. A 3 megohm 
leak will, however, generally give 
smoothest reaction. 
A reaction winding is connected in 

the plate circuit of the detector to 
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Radiokes Coil Kit for the "All World Two" guarantees you best results because Radiokes per-
fected design and construction is superior to all others. The Radiokes Coil Kit consists of three 
plug-in coils. 

Insist on Radiokes Coil Kit 1036   19/6  Radiokes Tuning Condenser, MCT50   9/— 

Radiokes Intermediate 
Transformer 

One - piece mechanically 
sound  Trolitul  formers 
and base — the highest 
standard I.F.'s available. 
A special feature is the 
round base, suitable for 
round or square cons. 

Type  List Price 

A.I.F.  Air Core)  .  7/6 

1.I.F.  I Iron Core)  1 V-

P.1.F.  Perm»  13/9 

RADIOKES B.C. COIL 

Trolitul  rigid  construction, 
available  in  air  core  and 
permeability types. 

Type ACB, Aer., R.F. or Osc 

List Price   6/6 

RADIOKES D. W. UNIT 

Highly-selective unit with exceptionally wide 

range.  To match "H" type gong condenser. 

Incorporating 4-in-1 padder.  Solidly mounted 

with coils. 

Type DWU-1 

List Price 

27/6 

Radiokes Broadcast Coil 

RADIOKES 

"H" TYPE COILS 

WILL TRACK 

WITH 

RADIOKES 

"H" TYPE DIALS 

ONLY. 

e 

RADIOKES DIAL DWD-7 
• Dial shows broadcast and dual-
wave stations clearly marked in 
white on green. 

• This dial can be edge-lit! 

• Neatly finished walnut escut-
cheon of attractive design. 

• The aperture required for thc 
dial is 3 in. x 3 in. 

• For "H" Gang, B.C., 1600 to 
550 k.c. c  S.W. 13.7 to 43 
metres. 

Radiokes Dial, Type DWD-7  9/.. 

RADIO SUPPLIERS PTY. LTD. 
Sole Agents for Radiokes Products, 

Wingello House, Angel  Place, Sydney.  'Phone Et 4586. 
Radiokes  can give  you  delivery  from stock of  any  of  the following 

Precision Products — 
Audio Transformers 
Audio Chokes 
Bakelite Stampings 
Coils of all types 
Coil Units 

I.F. Transformers 
Line Filters 
Laminations 
Midget Condensers 
Power Chokes 

Terminals 

Trimmers 

Volume Controls 

"TrolituI" Mouldings 
Dials  Solder  Lugs  Formers, etc. 
If you have difficulty in obtaining immediate delivery of any Radiokes 
Products, let us have your name and address.  We can arrange supplies. 

Our new Radiokes leaflet is available post free. 

NAME 

ADDRESS    R. W., May 
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"ALL-WORLD TWO" 
Ports List 

All-wave Version 
1—Steel base, 6" x 41" x 2" (Arcadian). 
1—Masonite panel, 6" x 61" x  (Price's 

Radio). 
1—Suitable  coil kit  (R.C.S., Radiokes, type 

K48). 
1—Band-setting  condenser  (R.C.S.,  type 

CV50). 
1—.0001  mfd.  reaction  condenser  (R.C.S., 

Radiokes). 
1-00015  mfd.  band-spreading  condenser 

(R.C.S., Raliokes). 
1—Suitable dial  (R.C.S., Radiokes). 
1—Indicator plate  (Johnmar). 
1-20 ohm rheostat (R.C.S., Radiokes). 
2—.25 megohm 1 watt resistors (I.R.C.). 
2—.5 megohm 1 watt resistors (I.R.C.). 
2—.01  mfd. mica condensers  (T.C.C.). 
1-3 megohm 1 watt resistor (I.R.C.). 
t-0001 mfd. mica condenser (T.C.C.). 
1—Rodio frequency choke (R.C.S., Radiokes). 
1—Switch, 2 banana sockets for 'phones, 2 

octal  sockets,  1 5-pin socket,  1 7-pin 
socket, 1 7-pin plug for batteries, 2 in-
sulated  terminals,  knobs,  wire,  screws, 
sundry hardware, 1 pair headphones. 

VALVES — 
1-1J6G (Radiotron, Philips, Brimar, Mullard). 

1 1.5G (R di t  Phili s Brimar, Mullard). 1—  a o ron , 

BATTERIES — 
2-1 1 -volt "A" cells or 2-volt accumulator 

(Clyde, Exide). 
I-41-volt "C" battery. 
3-45-volt "B" batteries. 

feed back to the grid winding a por-
tion of the r.f. energy appearing in 
the plate circuit. Properly controlled, 
reaction gives an enormous increase 
in sensitivity, and improves selec-
tivity, too. 
In this set feed-back is controlled 

by a midget reaction condenser, a 
very popular method which always 
gives good results. 

About the Batteries 
Three different kinds of batteries 

are required: an "A" battery to sup-
ply 2 volts for the valve filaments, 
"B" batteries to supply the plates, 
and a "C" battery to put a negative 
bias on the grids of the audio section of normally sub-normal intelligence. 
and output pentode.  ! There  is to-day far too  much 
An accumulator is preferable for "spoon-feeding" being done, which re-

"A' supply, as it is less expensive in suits in so many boys obtaining dead-
the long run, but instead two 11/2- end jobs in radio factories. Parents 
volt dry cells connected in series (or are led to believe that their sons are 
four in series-parallel for more eco-
nomical operation) can be used.  "good at wireless," when actually they 
If an accumulator is chosen, one are not the least adapted for it and 

with a capacity of 60 ampere hours ' can  only  look  at  pictures  in  a 
or more should be obtained, to avola I magazine. 
the need for constant re-charging Cheap To Build 
If dry cells are used, then a resis-
tance must be included in circuit to 
break down the voltage from three 
to two. A rheostat has been incor-
porated for this purpose. 

just the rheostat until two volts are 
applied to the filaments. 
Next set the aerial pre-set con-

denser about half-way out and slowly 
advance the reaction control. A hiss-
ing sound will be heard, followed by 
a soft "plop," indicating that ale aet 
is oscillating.  The control should 
then be slackened off a trifle, and the 
timing  dial  rotated  to  pick  up 
stations. 
The set should never be allowed 

to oscillate, because in this condition 
t will create interference with the 
reception of nearby listeners. Besides, 
it is never in its most sensitive con-
dition when actually oscillating; for 
best results, it should be just on the 
verge of oscillation. 
A good idea is to try the set out 

late at night, or at some time during 
the  day  when comparatively  few 
people are listening-in. In this way, 

you will get the "feel" of the set 
without annoying anybody. 

A Good Aerial Is Essential 

For a small set like this, a good 
aerial and earth system is 'essential 
for best results.  The aerial should 
not be longer than 65 or 70 feet, and 
if possible should be 30 to 35 feet 
high, unshielded by trees or buildings, 
and well insulated from the far end 
right to the aerial terminal of the 
set. 
The earth lead should be short, 

direct, of fairly heavy gauge wire, 
and well soldered to a metal pipe or 
other metal object driven deep into 
permanently moist earth. 
If a good earth cannot be obtained, 

than it will probably be found that 
the set will perform better without 
an earth at all, particularly on the 
short waves. 

CODE OSCILLATOR FOR 
By L. J. ALEXANDER 

WOULD like to say that I think 
"Radio World" ranks high among 
radio magazines, but I think it 

should do more to encourage set-
builders to learn something about 
radio besides soldering together a kit 
of components. Surely there is, for 
instance, no need for the two photo-
graphs on page 25 of the March issue; 
one ought to be quite enough, even 
for first triers; if it is not, they ought 
to have sufficient interest in radio to 
find things out and to think for them, - 
selves. 
Surely, too, there is no need for a 

circuit diagram, a picture diagram 
and an under-chassis photograph. I 
consider that a picture diagram is 
quite unnecessary 'even for a person 

Some Operating Hints 
After everything has been given a 

final check, plug in the valves, coil 
and the headphones, connect up the 
aerial and earth leads, and finally 
the battery plug. Switch on, and ad- a .5 meg. potentiometer in the cathode 

I am enclosing some data on my 
code practice oscillator which I think 
should be of interest to those not 
able to spend e/10/- on the job now 
featured. 
The circuit gives a T9 note, with no 

sign of "key clicks" or chirp, strong 
enough to drive two pairs of 'phones. 
This output is easily increased with 

A.C. 

circuit, but at the same time the pitch 
of the note drops. 
The constants shown allow of 100 

microamps plate current. 
Valves type 27, 55, 56, 75, 76 were 

found to perform identically, and, no 
doubt, other types such as directly-
heated triodes will also give satis-
factory performance. In view of the 
cheapness of a 27, the complete unit 
should easily be built for 15/- at the 
very outside. Mine, assembled from 
junk, cost me nothing. It is in a 
sheet metal case 51/2 " x 4" x 2U," and 
is plugged in to our household re-
ceiver for its voltages by means of 
a length of four-way flex. The 2 meg-
ohm resistance placed as shown ren-
ders it impossible to get a shock off 
the key or 'phone terminals if plug-
ging them in while voltages are on. 
Hoping my letter is of use. —Yours, 

etc., 
LEN J. ALEXANDER. 

21 Cheltenham Road, 
Cheltenham, N.S.W. 
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Some Notes on Simple 

VOLUME EXPANSION 
By C. PARRY, A. M.I.R.E. 

EXPERIMENTS  on  the  audio-
acoustic part of radio apparatus 
is always fascinating, probably 

because, after all, it is what we ulti-
mately hear that counts. 
With all the circuits and data for-

mulated to enable "pleasant hearing" 
to be possible, attention turns from 
time to time to volume expansion. 
Many circuits have been published 

on this, but unless such schemes may 
he simplified they are only likely to 
appeal to a competent technician. 
However, there is a simple and 

effective method, but, as in common 
with many "simple" schemes, there 
are quite a number of complex facts 
to be considered. Unless this is done, 
the value is lost, due to inefficiency, 
and we might as well not start at all. 
In order to develop our simple cir-

cuit effectively, let us consider very 
briefly all the facts. 

Reason 
If we consider the overall charac-

teristics of, say, a recording, to its 
ultimate presentation at a receiver, 
we realise that control operators not 
only cut down large signals to pre-
vent overcutting and the like, but also 
raise the level of low passages to 
overcome surface noises. This atte-u-
ating is also a variable factor dep-nd-
ing on the operator and the conditions 
of initial presentation. 

( Developmental Engineer) 

The output v. input curve will there-
fore look  somewhat like that in 
Fig. 1A. 
Obviously, to give the same volume 

range as the initial item, we must 
have a varying amplification in our 
receiver, with a compensatory curve 
as in Fig. 1C. 
Thus, it is not only necessary to 

increase strong signals, but also to 
decrease weak ones — a fact little ap-
nreci ated  in  expansion  systems, 
mainly due to technical difficulties. 
Also, any electrically automatic ex-

pansion has a constant amount of ex-
pansion, whereas the amount of com-
pression is a widely varying factor. 
It is evident that at best our at-

fempt at expansion will be quite in-
adequate theoretically. Nevertheless, 
if we take other factors into account, 
a false illusion will be created, which 
has quite a pleasant psychological 
-ffect, and, although the exnanQion 
may be imperfect. the aural effect 
will be quite desirable. 

Considerations 
A few more points must be con-

,-idered.  Firstly, the overall  fre-
quency response should be fairly flat. 
This is because if any frequency ob-
trudes, then, of course, expansion 
occurs here before the rest of the 
spectrum  and  consequently sever? 
overload or distortion may result over 

INPUT  S!4NIIL fr1I X. 

those frequencies which are amplifie 1 
more than the rest of the band 
covered. 
This is important in the light of 

later statements. It does not mean, 
either, that the response of the audio 
section of the receiver should be 
"flat." In order to compensate for 
various losses and so on, both the low 
and high frequencies should be "up" 
several Db. above the level of 400 
cycles. 
Unless this is done, the full per-

ception of symphonic variation pos-
sible with the aid of expansion is quite 
lost. 
The rate of expansion or the delay 

in action is very important. If we 
had electrically-controlled transmis-
ion we could easily devise suitable 
expansion. As transmission is, unfor-
tunately, manually crntrolled, a com-
promise must be struck. 
It is fortunate, too, that the delay 

in heatirg of a normal "pilot light" is 
sufficient to be suitable for use in 
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such circuits, àpace, however, does 
not permit discussion of this very in-
teresting aspect of expansion. 

Balanced Tone 
Another important point to con-

sider is that actually the low level 
passages will be much lower than nor-
mal. To create a "balanced" tone it 
is important that relative frequency 
levels should not be distorted by the 
ear.  Therefore, we must consider 
what the level is, to what it would be 
without expansion, find out the rela-
tive sensitivity of the ear at these 
levels, and produce some type of 
automatic compensation to work at 
low  levels -- otherwise  the "silent" 
passages  are  faintly,  but  surely 
reminiscent of a tin of nails . . . 
A number of  experiments  have 

shown that, to be perceptible, there 
should be at least 8 Db. expansion 
with conventional systems. 
At full volume, too, the distortion 

must be low. This is because loud 
passages are emphasised so much that 
any distortion is painfully evident. At 
no time should this be more than 
about 3% — at least, so it seems from 
our experiments. Therefore, no simple 
type of expansion should be used un-
less possible distortion is minimised 
by inverse feedback, or other suitable 
means. 
Naturally, a drop in maximum output 
is likely, to result. The more impor-
tant consideration is that the average 
level of sound will be considerably 
lower than normal if distortion on 
loud passages is to be prevented. 
Failure to recognise this has killed 
more than one circuit. 
Actually, for proper perception of 

volume levels, an amplifier having a 
power capability of about 15 watts or 
more is necessary. 
The fact that the average level is 

150 

•=nanfin.n- ,..{.ant.  

• •••,.”.inneE,_,:-- enUr  .. ,•-•In:   

-1.-  E.,!"_.....  eieMke rri.i nrd 11111110 Cffinreki"..1Firii 
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O  ,00  200  300 '  - 400  500 

PLATE VOLTS 

clown also means the ear's discrimina-
tion must be studied, so that more low 
frequency amplification than high is 
realised. Referring back, it is realised 
that this may cause unwanted distor-
tion unless this compensation is auto-
matically removed when the volume 
rises. 
This is difficult to achieve practic-

a ly, but is important to understand, 
so that too much will not be expected 
of the system used. 
Now, let us consider these facts and 

develop the simple circuit of Fig. 2. 

To use conventional arrangements, 
a simple amplifier and the popular 
6V6G valve will be used.  This has 
been chosen because of the increasing 
use of pentode amplifiers. For those 
with triodes, slightly different calcu-
lations would have to be used. 
After a number of selections, we 

obtained a lamp of 1.5 ohms cold re-
sistance and 21 ohms hot resistance. 
We have taken a 2.8 ohm voice coil, 
and used a 1.5 ohm resistance in 
series with the lamp. 

Transformer Effects 
Now, the primary load should be 

5000 ohms under normal conditions. 
At full output the secondary resist-
ance is: — 

(RL  Rk) Rs 
  = 2.40 ohms 
RL  Rk  Rs 

since RL = 21 ohms under these 
conditions. 

Now, if we get a transformer to 
suit a 2.8 ohm voice coil, obviously 

Make sure of 
maximum efficiency 
and longest fife — 

,toe 
pbe• 

M A S T E R 
I  a MI  I g 

ullard 
TELEPHONE: Mi 4688 MULLARD- AUSTRALIA  PTY.  LTD.,  367  KENT  STREET,  SYDNEY 
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IL NE 
LOSE 
CUSTOM 

eeei 

No other Resistor offers oil 
these outstanding 
characteristics: 

Accuracy.  Permanence. 
Absence of Noise. 
High Voltage Insulation. 
Complete Sealing Against Moisture. 
Metallized Resistance Principle. 
Crack and Break Proof. 
Vibration Proof, 
High Frequency Performance. 
Colour Coding and Marking. 

THEY STAY PUT 
watt (Type BT I w. )   9d. 

1 watt (Type BT1w.)    1 /-
3 watt (Type BT2w.)    2/-
3 watt (Type F3w.)    3/6 

Write for Illustrated Brochures: 
1. Operating characteristics of Insulated 
Metallized Resistors. 

2. Specifications and  operating  charac-
teristics of Power Wire-wound Resistors. 

Wm. J. McLELLAN 
&co. 

BRADBURY HOUSE, 

55 YORK STREET, 

SYDNEY 
14: 

ited =. 
.11.0 4 

(since the load is lower) the trans-
former should suit a higher load. If 
Rp is the primary load and T the 
transformation ratio, then :-

Rp  T2 5000 
-  =  -  
2.8  2.8 

But if the transformer is to match 
5000 ohms to 2.4 ohms, then the ratio 
is:-

5000 

2.4 
Then this same transformer used 

on the speaker alone will give a prim-
ary load of - 

5000  New primary 
-  

2.4  2.8 
= 5600 ohms 

This is our first step. If the normal 
transformer is used, the reflected load 
is - 

5000 X 2.4 
T' X 2.4 =   = 4200 ohms 

2.8 
which means that new operating con-
ditions must be selected for the valve. 
Now, the cold load given by the 

above formula is 1.45 ohms, and, using 
our 5600-ohm transformer, this gives 
a primary load of 2900 ohms. 
This load is drawn on the valve 

characteristics as shown in Fig. 3. 
We must now determine the distor-
tion from this load.  On using the 
usual procedure, this is found to be 
about 12%. In order, then, that dis-
tortion at no time be greater than 
3%, the feedback factor must be at 
least 4, when the lamp is cold. This is 
necessary, because full output may be 
reached without giving the lamp time 
to heat •up. 

Amount of Expansion 
Consider a certain power in the 

secondary transformer circuit. Then 
the dissipation in the speaker is given 
by:  Rt  ' 

Power X  - 
Rs 

where Rt is the total parallel resist-
ance. 
Thus, when the lamp is hot this is 

approximately: 
2.4 

2.8 

1.45 
When cold, this becomes - 

2.8 
Therefore,  the  drop  in  volume 

2.4 
causes a loss of power =. -  times 

1.4-5 
in the speaker alone. 
This is equivalent to a loss in am-

( 2.4  1/2 ) 
plification (voltage) of  - 

1.45 
times. 
Now consider the simple feedback 

arrangement of Fig. 4 - 
Es = a Eg 

where a is the overall amplification 
of the amplifier.  Also: 
E = Eg ± Ek 
= Eg + KBEs 
«.7._- Eg (I. ± KBa)   1 

12,  Rk 
K _  and B =   

R, ± R2  RL + Rk 
Now, the only factor causing varia-

tion is RL, or the factor B, which is 
known at its maximum and minimum 
values. 
If 13, is a "hot" value of (.065) and 

B2 the "cold" value of ( 1/2 ), then, using 
the previous formulae, we may show 
that the ratio of the two output vol-
tages for 13, and B2 is given simply by: 

1 + KB2a 
  R 
1 + KB,a 

i.e., Ka (B2 - RB2) = R - 1. 
Now, R should represent a total 

variation of at least 4, as already 
determined.  It must also take into 
account the gain variation due to the 
varying  power  absorbed  by  the 
speaker. that is, the total value of R 
is actually greater than the required 
feedback factor of 4 by the value - 

(  /2 2.4 )  1 

1.45 
In order to solve for K, however, 

we may use R = 4, so that: 
3 

Using 
Fig.  5, 

K =   
a(.5 - .26) 
12.5 

=  -  

a 
an amplifier system as in 
we  deduce  from  normal 

Page 12 The Australasian Radio World, May, 1941 



YOU DON'T SEE 
THE BUTCHER 

for 
APPENDICITIS 
Certainly not.  You want the best specialist in 

town, and in a hurry.  In much the same way 

the radio serviceman who knows refuses to re-

place worn-out valves in a sick radio with "bar-

gain" valves of unknown make.  Expert radio 

technicians the world over know that the best 

are no dearer . . . that Brimar British-made 

valves as used in the radio equipment of the 

"Queen Mary" and "Queen Elizabeth" are the 

best possible selection for any radio. 

BRIMA 
BRITISH  MADE VALVES 

New South Wales: Standard Telephones 
Cr Cables  Pty. Ltd., 252-274  Botany 
Rood, Alexandria. 

Standard Telephones Cr Cables Pty. Ltd., 
71 Magellan Street, Lismore. 

S.T.C.  Radio  Sales  and  Service,  389 
Hunter Street, Newcastle. 

/ -6 

* Because of their definitely non-microphonic properties, BRIMAR 
valves are especially suitable for portable radios. 

* Your nearest BRIMAR Distributor has ample stocks, and can 
assure you prompt delivery. 

BRIMAR DISTRIBUTORS : 
Queensland:  Trackson  Bros.  Pty.  Ltd., 
157-9 Elizabeth St., Brisbane. 

Victoria: Noyes Bros. (Melbourne)  Ltd., 
597-603 Lonsdale St., Melbourne. 

Standard Telephones Cr Cables Pty. Ltd., 
Bourke Street, Melbourne. 

Western Australia: M. J. Bateman Ltd., 
Milligan Street, Perth. 

Tasmania: W. Cr G. Genders Pty. Ltd., 69 
Liverpool  Street,  Hobart,  and  53 
Cameron Street, Launceston. 

South Australia: Radio Wholesalers Ltd., 
31 Rundle Street, Adelaide. 

New  Zealand:  Standard Telephones ir 
Cables Pty. Ltd., Trojan House, Man-
ners Street,  Wellington. 

methods of computation that a = 40, 
12.5 

K then = —  = .31. 
40 

An amplifier with fairly high am-
plification is required to take care of 
the loss incurred by expansion circuits. 
Should a type 75 be used as driver 
valve (or something equivalent), then, 
naturally, K will be correspondingly 
larger. 

Other Details 

We must now consider the "mini-
mum" volume effect should we use a 
valve combination in which detection 
and amplification are combined in one 
tube. This is due to the unbypassed 
section of the cathode resistor, which 
should not exceed about 1000 ohms for 
satisfactory results. 

Then, using the formula given for 
K, we obtain: 

R. — .31 RI 
= R, 

.31 
i.e., R, = 2300 ohms. 
which may, for practical purposes, be 

For details of on amplifier using 
this circuit for volume expansion, 

see page 39. 

equal to 2000 ohms and which sets a 
limit to the maximum value of RI. 
The total gain variation is now: 

( 2.4  )1/2  
4 X  —  = 14 Db 

1.45 

This may seem too great in actual 

practice, but is actually less for the 
simple reason that the lamp rarely 
has enough power dissipated in it to 
light freely, so that the amount of 
expansion is normally somewhat less. 

We must now consider the ear at 
the volumes encountered. Let us sup-
pose the balance is pleasing at high 
volumes, between low and high fre-
quencies. 
By considering the speaker effic-

iency at maximum dissipation (about 
3 watts) and the loss of amplification 
at low volumes, we are able to deduce 
from normal "ear sensitivity" curves 
that the response (at low frequencies 
100 cycles and less), should be twice 
as great as it is at frequencies above 
1000 cycles. 

(Continued on page 48) 
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MULLARD "65" IS GRAND PROPOSITION 
A set review by 
A. G. HULL 

SUALLY it is found that there 
is a close relation between the 
price of a receiver, the num-

ber of valves used, and the perform-
ance achieved. 
A most definite exception to this 

rule recently came to our notice in 
the form of the new Mullard model 65. 
Without mentioning names, a close 

acquaintance, who is famous for his 
knowledge a short-wave reception, 
happened to tell us that this little 
3/4 valve mantel model could hold its 
own with any of the 4/5 models. 

Such an extraordinary statement 
from a conservative source called for 
closer investigation. So we made a 
point of.obtaining one of these Model 
65 Mullards and put it through its 
paces. 
Once over the dial was 'enough to 

confirm the opinion that this little set 
has the most remarkable knack of 
bringing in distant stations with ease. 
On the broadcast band the general 
noise level of atmospherics and man-
made static was the only limitation to 
distance.  On the short-waves the 
weaker  overseas  stations  came 
through with a clarity which could 
only be classed as uncanny. 
We would hardly go so far as to 

say that the Model 65 will outperform 

/1.4\ 46.11.A1.41.41...116.&../L. , &.../à. is/h./LAI-16 

SPECIFICATIONS 

Brand: Mullard. 

Model: No. 65. 

Type: Dual-waver for A.C. 

Coverage: S.W., 16-50 metres; 
B.C., 540-1600 k.c. 

Price: £1711916. 

A companion model is the model 66 
for  battery  operation,  priced  at 
£25/17/6. 

"••••,, v,Inir.,   

each and every 4/5 valve receiver on 
the market.  Certainly the bigger 
models in the Mullard range have 
greater power. We would put it, quite 
definitely, that this Mullard job can 
hold its own with the average receiver 
using an extra valve. We would also 
say that on the short-waves it will 
play any station which can be played 
on any ordinary 4/5 valve receiver. 
The price of the Mullard Model 65 

is in keeping with the modest number 
of valves used, so that the nett result 

A photograph of the Mullard "65," showing the attractive appearance 

is a receiver which gives more stations 
per pound outlay than any other re-
ceiver we have ever reviewed in these 
columns. 

The Reason Why 

The exceptional sensitivity of such 
a small receiver aroused our interest 
so considerably that we determined to 
get a full technical explanation of the 
performance. 

A word or two with friend Bob Chil-
ton, radio engineer at Mullard, soon 
put us on the scent. 

Reason Number One is the use of an 
entirely  new  type  of  frequency 
changer valve in the first socket. 
Known as type ECH4G, this valve is 
a triode-heptode produced locally, but 
not yet released on the open market 
for general use. So far it has only 
been produced in limited quantities, 
and owing to conditions prevailing in 
the local valve factories there does 
not appear to be much chance of this 
valve being made available in large 
çuantities. 

The ECH4G is a triode-heptode, 
similar to the 6J8G, but, as Bob Chil-
ton puts it, "much hotter." 
Reason Number Two for the high-

gain is the use of another rather un-
usual valve in the intermediate stage. 
Known as type EBF2G, this valve is 

a diode-pentode which has a pentode 
portion specifically designed for use 
as an intermediate amplifier.  Most 

of the moulded cabinet. 

diode-pentodes were originally intend-
ed for audio work, and, although they 
are often used successfully in inter-
mediate stages, the EBF2G is slightly 
different in that it was produced for 
the purpose. 

Not all the credit for the extra-
ordinary amplification in the inter-
mediate stage can be attributed to 
the use of the EBF2G valve. The 
efficiency of the special intermediate 
transformers is also quite an impor-
tant factor. Wound with multi-strand 
litz wire, they are, designed to take 
every advantage of the high-gain 
which is possible with the associated 
valve. 

Reason Number Three is the use of 
an output valve with an extremely 
high mutual conductance. This valve 
is so sensitive that it can be fully 
loaded by the audio output of the 
diode detector, without any audio am-
plification being required at all. 

As might be expected of an organi-
sation which is actively interested in 
valves as well as receivers, Mullard 
have used  their  latest and  most 
efficient valves in a receiver specific-
ally designed for the purpose. As a 
result they have produced a receiver 
to sell at a modest price, but with 
performance out of all proportion to 
this price. 

Further details can be obtained 
from Mullard-Australia Pty. Ltd., of 
367-371 Kent Street, Sydney. 
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ILA‘ID1110 
CIIEMIEN'S • 

Day by day it becomes more and more evident that among our readers we 
now number practically every radio dealer and serviceman throughout the 
Commonwealth. In response to insistent demand, we offer a special section 

devoted exclusively to their interests. 
••••••••••11.11.1111 .11 .11. .1111 .1ed 

BUILD YOURSELF A 

SERVI-METER 
Compact, accurate  and  flexible, the "Servi-Meter" 
offers servicemen and set-builders a cheap and effective 
way of obtaining an instrument that takes care of all 
the tests generally made in checking over a receiver 

chassis. 

In "Radio World" for last Novem-
ber appeared complete constructional 
details of a portable version of a 
five-band all-wave service oscillator 
described in the January, 1940, issue. 
Designed to combine high accuracy 

with maximum flexibility and low 
initial and running costs, the new 
verson found immediate popularity 
with servicemen all over Australia, to 
such an extent that Slade's Radio re-
port that sales to date have broken 
all records. 

Features 

The reason for this is not hard to 
realise when the following features, 
summarised here for the benefit of 
new readers, are examined. 
The oscillator, which is housed in a 

compact crackle-finished steel carrying 
case measuring only 6" x 7" x 10%," 
provides continuous coverage from 150 
k.c. to 30 m.c. in five bands; 150 k.c. 
to 15 m.c. on fundamentals, 16 to 30 
m.c. on harmonics. 

Coils, band switch and attenuator 
are wired and sealed in a compact 
steel case, modulation choke and con-
denser gang being mounted externally. 
There are only four colour-coded 

leads to hook up to connect the foun-
dation unit into circuit. Band cover-
age is accurately pre-adjusted to track 
with the five-band direct-reading scale. 
Electron-coupled r.f. oscillator circuit 
ensures high frequency stability. The 
five-inch five-band dial, with non-slip 
planetary drive, is calibrated direct in 
k.c.'s, m.c.'s and metres. 
Provision is made for high and loin 

r.f. output, with a particularly efficient 
attenuator system (400-cycle modula-
tor note available when required). 
The last and one of the most im-

portant features as far as the ser-
viceman is concerned is that a com-
plete kit of parts, including valve and 
batteries, costs only £7/17/6. 

"Servi-Meter" Is Latest Instrument 

The encouraging reception accorded 

A view of the internal wiring showing the shunts and multipliers. 

Front panel of the "Servi-Meter" 

the "Radio World" oscillator led to 
the idea of the "Servi-Meter," to be 
described here. 
Bri+efly, the "Servi-Meter" is that 

most essential part of any radio 
technician's kit — the multi-meter. As 
in the oscillator, simplicity and flexi-
bility are combined with low cost, the 
final design giving all that the aver-
age serviceman wants, at minimum 
outlay. 
As well, the "Servi-Meter" is com-

pact enough to be carried in a pocket 
or service kit, or to be tucked away 
unobtrusively in a workshop. While 
it is one of the smallest instruments 
of its type to be produced in Aus-
tralia, both accuracy and appearance 
are equal to, if not better than, many 
of the larger and more expensive in-
struments. 
It will be noted that sockets have 

been used rather than a selector 
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ALL SERVICEMEN'S AND SETBUILDERS' REQUIREMENTS 

The very  latest in multimeters — 

University 1941, D.C. and AC.-D.C. 

multimeters. Available either in kit 

form  ready to  build  yourself, or 

completely bu It and tested.  Note 

the  ranges:  0-10,  0-50,  0-250, 

0-1,000 Volts D.C., and A.C.: 0-1, 

0-10,  0-50,  0-250,  M.A.:  0-500, 

0-50,000 ohms with internal bat- ; 
tery; 0-1.5 megohms with external 

45-Volt battery. 

PRE- WAR PRICES! 

D.C. only, kit of ports 

Wired and tested 

AC.-D.C. kit of parts 

Wired and tested 

£4/8/5 

£4/18/6 

£6/15/6 

£7/10/6 

All prices plus tax 

Carrying case and test prods are 
included 

Full building instructions, circuit 

diagrams, etc.,  are given  with 

every kit of parts. Terms avail-

able. 

We  ore  radio  engineers  and  warehousemen, 
specialising almost exclusively in servicemen's and 
set-builders' needs.  Consult us for the range of 
"University" portables, radio sets, kit sets, test 
equipment, amplifiers etc., etc.  Extensive stocks 
of all replacement parts carried. Our design and 
engineering departments will design and build any 

types of rodio receivers and equipment at trade 
prices. We ore distributors for, and stock, "Col-
ston" and "Polec" test equipment.  Let us quote 
you for any "Radio World" kit sets.  Before de-
ciding, always make a point of getting The Radio 
Equipment price first. 

RADIO EQUIPMENT PTY. LTD. 
E.S.A. BANK BUILDINGS, BROADWAY  'Phones: M 6391  and M 6392 Telegrams:  RAQUIP, SYDNEY 
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SERVI-METER 
(Continued from page 15) 

switch.  This  is  because,  though 
switching is perhaps handier in opera-
tion, it is more expensive and com-
plicated in wiring, and has the dis-
advantage of requiring more space. 
The "Servi-Meter" is housed in a 

black - lacquered pocket - size box 
measuring 2%" x 3%  x 6%."  A 
2%" Calstan Model 331 0-1 m.a. meter 
with universal scale is mounted, to-
gether with ten sockets and an ohms 
zero adjuster, on a frosted panel en-
r219=19=91=91=19=91=91=111=91=91=91=91=111E 

DEEDS AS WELL AS WORDS 
At  the  N.S. W.  championships  con-

ducted by the Model Aeronautical As-
sociation at Easter, first place in the 
section  for petrol-powered models was 
won by our A. G. Hull. 
The prize was a "Silent Knight" re-

frigerator, valued at £55, donated by 
E. J. HaOstrom, Esq. 
Mr. Hull's best flight, out of sight in 

9 minutes 58 seconds, broke the Aus-
tralasian record for contests held under 
the present rules, which al.ow a motor 
run of only 20 seconds. 
Principal factor in the success was 

the use of one of the latest American 
competition motors, which was sent to 
Mr. Hull as a Christmas present by one 
of  his  American  friends,  Mr.  David 
Houghton, circulation  manager of the 
technical radio magazine, "Q.S.T." 

:111E-111EMEME.-111E111-Z111E111E111E111E-IIIEMEIIIE 

graved in black. Red and black flex-
ible test leads are provided. 
The d.c. voltage and current ranges 

were chosen to take care of all tests 
necessary in the modern receiver. 
Voltage ranges are 0-10, 50, 250 and 
500 volts, and current ranges 0-1, 10, 
50, and 250 m.a. A 41/2-volt battery 
with a .5000-ohm "zero adjust" poten-

tiometer in a standard ohm meter cir-
cuit enable resistances up to 100,000 
ohms to be read off from the scale. 
The circuit of the "Servi-Meter" is 

shown in Fig. 1, while each function 
of the instrument has been separately 
analyseçl in Figs. 2, 3 and 4. 

Multipliers 
• Fig. 2 shows the common arrange-
ment of meter and multipliers, or 
series  resistances  of  appropriate 
values, for the measurement of d.c. 
volts. Fig. 3 shows how thiee shunts, 
or resistances in parallel with the 
meter, are connected to give the four 
current ranges.  (For the 9-1 m.a. 
range no shunt is required.) 
Lastly, Fig. 4 illustrates the con-

ventional series ohms circuit for a 
range of 0-100,000 ohms. 
Both assembly and wiring of the 

"Servi-Meter"  are  straightforward, 
though  particular  care should  be 
taken with soldering.  This applies 
particularly to the current shunt wir-
ing, as a poor connection here can 
mean serious error. 

Assembly  , 
The assembly is commenced by 

mounting the ten sockets, all being 
insulated from the metal panel with 
the erinoid washers provided. Next, 
the "zero  ohms" potentiometer is 
locked in position, its shaft also being 
insulated with washers. 
The shunts and multipliers can now 

be wired in, and finally the meter 
bolted in place and connected up. 

Operating Instructions 
The operation of the instrument 

presents no difficulties. 
To Measure Volts.—Insert the black 

lead in the common negative terminal 

Circuit of the complete "Servi-Meter." 

Fig . 3 
0-1 ono, 

ZERO 
AD1. 

Diagrams explaining the design. 

at the bottom of the panel and the 
red in the desired socket at the left 
of the instrument. 
To  measure  Milliamps. — Insert 

negative lead as before and the posi-
tive lead in the correct socket at the 
right of the panel. 
(NOTE. —If not certain of the value 

of the voltage  or current to be 
measured, start at the highest socket 
and work downwards until a suitable 
deflection is obtained.) 
To Measure Ohms. —Insert black 

lead in "neg." socket and red in 
"ohms" socket. Hold test prods to-
gether, which will cause meter needle 
to swing to right of scale.  Turn 
"ohms zero" knob until needle indi-
cates zero ohms. The value of a re-
sistance inserted between the prods 
can now be read off directly from the 
scale. 
In conclusion, the builder is assured 

of good results if the diagrams are 
carefully followed, and the completed 
instrument will do all that is claimed, 
proving itself a useful and indispens-
able adjunct to his present equipment. 
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MULTIMETERS 
TO SUIT EVERY 
REQUIREMENT 

e 
VALVE and CIRCUIT 
TESTERS for A.C. 
and A.C./BATTERY 

OPERATION 

Illustrated are four items from the "Palec" 
range.  Top left is the "M" multimeter, a 
workshop instrument for D.C. or D.C./A.C. 
measurements with optional sensitivities of 
1,000 o/v and  10,00 o/v. Prices range 
from £4/19/6 to £9/5/6. 

Next is the famous "Pelee" "VCT," a valve 
and circuit tester, which is available for 
either A.C. or AC/Battery operation.  Pro-
viding complete circuit testing and "emis-
sion" type valve test, the "VCT" lists at 
£15/10/-, or with built-in vibrator for 6-
volt D.C. operation at £17/17/-. 

At right is another famous "Pelee" pro-
duct —  the "G" series oscillator. Providing 
six-band coverage with direct-reading cali-
brations,  this  instrument  offers  "signal 
generator" performance at "test oscillator" 
cost.  Available with or without a built-in 
output meter, and in types for A.C., A.C./ 
Battery,  or  Dry  Battery  operation.  List 
prices range from £12/5/- to £18/12/6. 

Last,  but  not least,  comes the  "Pelee" 
"acorn  diode"  type  vacuum-tube  volt-
meter  which  provides  discrimination-free 
measurements over the range from 50 cps. 
to 50 MC. Complete with valves, this in-
strument lists at E13/15/-. 

90 VICTORIA ST., ASHFIELD, SYDNEY 
Telephones: UA1960-1987. 

LEADING DISTRIBUTORS ALL STATES 

'S S TION  The Australasian Radio World, May, 1941 

Always look for the "Pelee' brand when buying testing equip-

ment —  it ensures that the instrument is designed to meet YOUR 

requirements and is built to standards of quality made possible 

by Polec's precision engineering.  Furthermore, it is backed by a 

policy of technical service that protects your investment and helps 

you along the path to profitable servicing. 

• All  prices  sub-
ject to alteration 
without notice. 

• All  instrument 
prices  are  plus 
sales tax. 

• Illustrated  cata-
logue  available 
free and post 
free. 

Palec's ronge of  testing 
equipment is all-embracing — 
whether you want a miniature 
meter or a cathode-ray oscillo-
graph, a simple multimeter or 
a precision  signal  generator, 
Polec can meet your require-
ments at surprisingly low cost. 
Thousands of radio technicians 
throughout  Australasia  are 
using Palec instruments, many 
important  radio - electrical 
manufacturers, Government de-
partments,  Universities and 
laboratories —  our files of un-
solicited  testimonials  provide 
ample  evidence  of  universal 
satisfaction  and  demonstrate 
that "Palec" IS the symbol of 
Quality Test Equipment. 

PRECISION  TEST 

OSCILLATORS 

AND SIGNAL 

GENERATORS 

PRECISION V.T. 
VOLTMETERS FOR 

R.F. AND A.F. 
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SYSTEMATIC SERVICING 
Some Suggestions for the Radio Mechanic 

IN servicing receivers, a definite system of tracking down faults 
should always be followed. "Hit-

or-miss" methods should not be toler-
ated, as in nine cases out of ten they 
mean high charges and low profits. 
A well-equipped and properly-run ser-
vice department can not only show a 
good return, but also it is a valuable 
aid in building goodwill. 
The system for service procedure 

outlined  below  is  perhaps  more 
thorough than that generally used by 
servicemen,  but  it certainly  gets 
results. 
Suppose, for example, a radio comes 

in for service and, after a few minutes 
with the voltmeter, the serviceman 
finds it has a shorted screen by-pass 
condenser. Most servicemen would re-
place that condenser with an equiva-
lent unit and return the receiver as 
O.K. Methods like this do more to 
increase the cost of service than any-
thing else, because, while the charge 
may be low in the first instance, the 
chances are ten to one that there are 
more leaky condensers and perhaps 
weak valves in the set which will 
necessitate another call a few weeks 
later. If such a case occurs, the owner 
not only pays for two calls, but he 
may also begin to doubt the ability 
of the serviceman. 
The system developed by the writer 

includes rigid inspection and test of 
nearly parts of a radio chassis and 
speaker. For the sake of clarity, each 
test is numbered, described, and de-
tails of the test equipment used are 
given. 
Test No. 1 really includes the ser-

vice call. It is useless for a service-
man to rush into a home, collect the 
radio set, and rush it back to the 
workshop, because the trouble might 
easily be a faulty aerial wire, a short-
ed lightning arrester, a blown fuse, a 
break in the power flex, or a slipping 
knob or dial. A service call should in-
clude a rigid inspection of the aerial 
and earth system — and of the power 
circuit if the receiver fails to light up. 
If it lights but will not work, valves 
should be tested  and  replaced if 
necessary. 
If the fault is apparently in the 

chassis  itself,  the  set  should  be 
brought in to the workshop for re-
pair. This procedure applies to sets 
located within a limited radius.  If 
any great distance has to be covered, 
it is wise to treat the case as a special 
one and endeavour to repair the set 
on the job. 

In Test No. 2 it is assumed that the 
receiver has been brought in for re-
pair. The best procedure is to remove 

it from its cabinet and clean the dust 
out of cabinet and chassis. 
Then connect the receiver to a 

power outlet and hook up the aerial 
and earth. If there is still no recep-
tion, make a careful test of the valves. 
The ewer transformer may smoke, 

which indicates a short or a break-

'down. The rectifier plates may get 
red hot, indicating a short, probably 
in a filter condenser.  Of course, in 
the case of a faulty transformer or 
condenser, the unit must be replaced 
before further tests can be made. 
Test No. 3 includes the checking of 

all condensers and resistors. Faulty 
condensers are among the commonest 
causes of breakdown. For this test 
use a good condenser analyser capable 
of measuring leakage and capacity. 

(Continued on next page) 

NEW OSCILLOGRAPH RELEASED BY PATON 
To-day the cathode ray oscillograph 

is accepted as an invaluable instru-
ment, both by receiver designers and 
setvicemen, for stage-by-stage analy-
sis of performance characteristics. 
For this purpose, one of the most 

flexible, instruments on the market is 
the new Palee oscillograph released 
last month.  Brief specifications as 
supplied by the manufacturers, are 
given below, complete data being 
available on request from Paton Elec-
trical Pty. Ltd., 90 Victoria Street, 
Ashfield, N.S.W. 

Specifications 

Both "X" and "F" amplifiers have 
a voltage gain of approximately 50 
over the frequency range of 10 to 
100,000 sinusoidal cycles. 
The frequency range of both am-

plifiers is 10 to 100,000 sinusoidal 

cycles up, while the phase difference 
between each amplifier is zero in res-
pect to each other over the entire 
frequency range. 
The input impedance of both ampli-

fiers at 10,000 cycles is 450,000 ohms, 
so that its connection to observe the 
phenomenon occurring in any circuit 
will in no way affect the characteris-
tics of that circuit to any marked 
extent. 
The input sensitivity of the "Y" 

plates for full screen deflection is 75 
volts, and 90 volts for the "X" plates. 
The time base has a frequency 

range of 20 to 10,000 cycles, which is 
covered in four steps.  A separate 
buffer amplifier direct-coupled to the 
880 relaxation oscillator is used to ob-
tain high impedance matching and 
freedom from distortion in this part 
of the circuit. 
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NEW ARCADIAN 
DIAL RELEASE 
A new dial to meet every require-
ment — manufacturer, serviceman 

and home-builder alike. 

Fully calibrated . . . easily assembled 
. . . perfect vision . . . practically 
indestructible . . •. recrdy soon. 

• 

ARCADIAN 
Chassis Service 
Specials Department for 
dealers, servicemen and 

set-builders. 

Our Specials Department gives 24-
hour service on all orders, accuracy 
and workmanship being guaranteed. 

All original templates of "Radio World" 
and  contemporary  publications' metal-

work ore kept on file. 

Our representative calls on all dealers 
each Thursday morning to collect special 
templates and jobbing orders for delivery 

by following Friday afternoon. 

ASK YOUR DISTRIBUTOR FOR A QUOTE 

Build your set on a firm foundation 

USE AN ARCADIAN CHASSIS 

A PRODUCT OF 

ARCADIAN RADIO Pty. Ltd. 
TRADE ONLY SUPPLIED 

Any doubtful condenser should be dis-
carded, particularly if high voltage is 
applied across it. Many "call-backs" 
are eliminated if proper attention is 
given to the condensers, and it should 
be remembered that radio owners do 
not like their sets going out of action 
nbout once a month. 
Condensers should also be checked 

for capacity and, while making this 
test, it is as well to pull gently on 
the pigtails to make sure the -conden-
ser does not open intermittently. Re-
sistors should be checked with an ac-
curate ohmmeter or bridge, and any-
thing showing a tolerance greater 
than ± or — 10 per cent, should be 
discarded. Volume and tone controls 
are included as resistors, and should 
be checked and replaced if faulty. 
Test No. 4 includes an accurate 

check on all voltages and currents. 
This is best done with a multi-range 
meter, with plate break adaptors for 
measuring plate current.  It is of 
course important, especially with non-
a.v.c. sets, to have the volume control 
full on. This test should take very 
little time, because by now it is estab-
lished that valves, condensers and re-
sistors are in perfect order. 
Test No. 5 is purely a loudspeaker 

test.  Intermittent faults are some-
times caused by a break in the field 
coil or a break in the primary of the 

matching  transformer.  For  the 
speaker test, use a 400-volt power 
supply, with a 0-100 m.a. meter and 
10,000-ohm heavy duty potentiometer 
in series, and pass a heavy current 
through the field coil and transformer 
primary.  Any  intermittent  fault 
should show up immediately. 
The speaker should now be tested 

for rattles, using a good baffle for 
the purpose.  If there is even the 
slightest rattle, dismantle the speaker, 

04).: > > > > >4,„:). )..).: K. c.efre. 

NEXT MONTE ... 
SPECIAL 

SET-BUILDERS' 
SUPPLE MENT 

Order your copy now 
« x:»14:«11,44;e:44.;«;“>>.i.;r:;.4».¡,i,;n:4«:.eelel.:4414:4* 

clean out any dust or dirt, re-assemble 
it, and re-centre the cone. Elusive 
rattles may sometimes be cu—.: by 
applying a thin coat of glue over the 
voice coil and its assembly. Also in-
spect voice coil connections for breaks. 
The speaker should be in perfect 4 

prder befor2 it is returned to the 
cabinet. 

(To be concluded next month) 

THE SERVICEMAN'S SUPPLY HOUSE 

Many  "Radio  World"  readers, 
especially those who have dealt with 
them, will know Radio Equipment Pty. 
Ltd. as an organisation of consider-
able experience and repute in connec-
tion  with  radio  serviceman's  re-
quirements. 
Radio Equipment Pty. Ltd. are not 

only radio warehousemen, but they are 
engineers also. They have designed 
several fine pieces of test equipment, 
and quite a number of radio receivers, 
including a range of portables. All 
of these receivers have been designed 
and produced in the laboratory and 
workshop on Broadway, where Radio 
Equipment is located. 
Servicemen  and  set-builders  are 

A corner of the showrooms 
of  Radio  Equipment  Pty. 
Ltd., where servicemen can 
get expert advice on  both 
technical  and  business 

problems. 

F.-11177'z' 

bound to get what they are looking 
for at Radio Equipment. Knowing so 
well and intimately just what is re-
quired in radio service and the con-
ditions under which the average ser-
viceman works, , this firm is able to 
visualise immediately the parts or 
equipment which may be required for 
any particular job. 

One fine feature of the Radio Equip-
ment service is that their customers 
may contact them at any time for any 
tcchnical advice. A full staff of radio 
engineers is maintained by Radio 
Equipment, and these engineers are 
only too pleased to give any customers 
free advice on any type of radio 
te chnical matter. 
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The key is in his pocket 
but he won't use it 

His frezdom is barred by a door that he can open — easily. He docsn't know that the key is in his 
pocket. And there are hundreds like him. Hundreds of radio dealers whose Philips valve sales are 
limited because they do not realise that RADIOSERVICE is the key to permanent, profitable 
radio business. 

Established RADIOSERVICE is a key that opens more doors to profit than one: labour profits, spare 
parts profits — and new Philips valve profits. RADIOSERVICE leads to new set sales. Throughout 
Australia there are thousands and thousands of sets in need of repair, and the retailer who is pre-
pared to go out after this business and handle it in an ORGANISED way CANNOT FAIL to make 
big money. 

Philips will help you put your service section on the map. 
Write your nearest Philips office to-day for details of the RADIOSERVICE campaign. 

fI 

‘pie ore S VALVES 
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Now, more than ever, engineers are asking this question. 
Because they know that ROLA is definitely the best loud 
speaker and that nothing else is quite as good as ROLA. 

ROLA is the only loud speaker with 
all these outstanding features: 

Completely Dustproof 

Kappa Cones 

Permaflex Spiders 

Permaflex Construction 

Improved Magnetic Circuit 

Isoeore Transformers 

Australian Made Throughout 

All the way up from the raw material, Rola speakers are manufactured under 
the expert direction of Rob's specialised engineers. 

In order to safeguard supplies for the future, Rola undertook the manufac-
ture of magnet winding wires and magnet alloys. Thus is Rola pioneering 

two new Australian industries. 

THE BEST RADIO RECEIVERS USE ROLA, THE WORLD'S FINEST LOUD SPEAKER 

. . The NEW Rola Price List and 
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3han flu 

Descriptive Catalogue is now available 

ROLA CO. I AUST.)  PTY. LTD. 
Boulevarde, Richmond, E.I., Vic. 
116 Clarence Street - - Sydney 
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Maintenance and Service of 

VIBRATOR HIGH-TENSION UNITS 
A practical article for Servicemen . . . by "Engineer" 

THE advent of vibrator type "B" 
eliminators has caused much dis-
cussion among radio engineers, 

and much uncertainty in the minds of 
constructors.  Much has been said 
against vibrator type receivers and 
eliminators, mainly because of the 
moving parts involved, and the diffi-
culties encountered in filtering the 
output to secure a smooth, hum-free 
voltage supply. 
It should be remembered here that 

the vibrator has no more moving 
parts than the small motor generators 
available under various trade names, 
and which are generally accepted as 
a fairly satisfactory source of "B" 
supply. In addition, the motor genera-
tors  have delicate windings, more 
likely to develop faults than the com-
paratively simple vibrator, which is 
quite inexpensive to replace. 

Stepping Up D.C. 
The idea of utilising a low voltage 

D.C. source to create a high "B" volt-
age is comparatively simple.  Cer-
tainly it is impossible to step-up D.C. 
voltage by a transformer to high 
levels, because the magnetic flux lines 
created by steady D.C. are stationary. 
However, if we have a transformer 

with a six-volt primary and high vol-
tage secondary, and we connect a six 
volt battery to the primary, the flux 
lines, in building up, will induce a 
voltage in the secondary (remember-
ing, of course, that the primary in-
ductance will cause the current to lag 
at first and then increase)  Likewise, 
when the battery is disconnected and 
the flux lines collapse, a voltage will 
be induced in the secondary again. It 
appears then that if we connect and 
disconnect the voltage source at regu-
lar intervals, a constant voltage will 
be induced in the transformer secon-
dary, the exact potential depending 
upon the design of the transformer 
itself. 

Vibrator Provides Pulsating D.C. 
In the vibrator eliminators, the six-

volt supply is disconnected and re-
connected at very short and regular 
intervals by means of the vibrator 
itself. Thus we have the primary flux 
lines alternately building up and col-
lapsing, and inducing a voltage in the 
secondary winding. 
Perhaps it is as well to mention 

here that in order to induce a voltage 
in a coil, the turns of that coil must 

be cut by moving flux lines, or alter-
natively, the coil may be rotated in 
a field of stationary flux lines. The 
transformer depends for its operation 
on the former, while the latter ex-
plains the principle of the generator. 
Now the principle of the vibrator 

unit is understood, the next con-
sideration is to decide how to elimin-
ate the various troubles encountered. 
One important point to keep in mind 
is that the high voltage supplied by 
the secondary of  the transformer is 
pulsating D.C., and must be rectified 
and filtered as in the usual A.C. radio. 

Suppressing Vibrator Interference 
Radio receivers which depend on 

mechanical vibrator systems for "B" 
supply are usually subject to a cer-
tain amount of electrical interference, 

OH YEAH! 

In  the  "Australian  Women's 
Weekly" this week we note that — 

"Constance Moore gets the prize for 
the oddest gadget in town. She 
turned up at the Mocambe Night 
Club with a wrist-watch radio. She 
dropped it into a glass of water and 
it played a tune." 

unless precautions are taken with the 
design. There are four main methods 
in which this interference will affect 
a radio set. 
(1) Direct pick-up by either un-

shielded coils, exposed grid leads, or 
the aerial lead itself. 
(2) Plate modulation of the radio 

frequency or detector valves, due to 
improper filtering of the "B" supply 
voltage. 

(3) Heater or filament modulation 
of any of the R.F. amplifier or detec-
tor valves, due to insufficient filtering 
of the direct current source to the 
filaments and power supply. 
(4) Voltage pick-up in any, of the 

high frequency circuits (usually grid 
circuits), due to the chassis base be-
ing used as a common carrier of cur-
rent of the desired frequency and also 
the interfering frequency. 
It appears then that we are likely 

to encounter trouble in the design of 
a vibrator type receiver. Before con-
sidering further the possible methods 
of eliminating interference, the design 

of a vibrator power supply, with all 
the necessary filtering to keep inter-
ference  at  a minimum,  will  be 
considered. 

Synchronous and Non-Synchronous 
Vibrators 

Refer now to Fig. 2, which illus-
trates  the  circuit  of  a vibrator 
eliminator using a non-synchronous 
vibrator and a type 84 rectifier, and 
also to Fig. 1, which shows a syn-
chronous or self-rectifying type of 
vibrator. 

The vibrator is shown inside the 
dotted lines on the diagrams. This 
does not mean that the vibrator need 
be shielded separately from the trans-
former, etc., when the complete unit 
is in a metal case. However, when 
the vibrator is used outside a metal 
case it must be shielded. Most vibra-
tors are fitted inside a metal case 
which provides a satisfactory shield. 
The resistors R1 and R2 in the dia-

grams should be 100 ohms each, if 
the unit is for six-volt operation and 
fairly high output is desired. For out-
puts up to about 150 volts at 20 milli-
amps, as in Fig. 3, R1 and R2 are not 
necessary. These resistors should be 
connected as close to the vibrator 
points as possible, with one end of 
each resistor connecting directly to 
the ground lead of the vibrator. A 
centre-tapped  200-ohm  resistor  is 
quite satisfactory, and should be cap-
able of dissipating about 2 watts (100 
mills, with a six-volt supply). 

A Suitable Smoothing Choke 
The choke coils Li and L2 must 

necessarily  be  wound  with  fairly 
heavy gauge wire and  should be 
wound so that the distributed capacity 
is as low as possible. A choke which 
has proved satisfactory is one consist-
ing of about 80 turns of 16 B. and S. 
enamelled wire wound in four layers 
on a -éis in. dowel, with insulating 
paper between each layer. L2 may not 
be necessary, but it is as well to make 
provision for it, to keep interference 
at an absolute minimum. 
The condensers Cl and C2 should 

be .5 mfd. each. They must have a 
very low power factor at radio fre-
quencies,  and - their  leads  should 
preferably be very short for them to 
be effective. A condenser which has 
proved quite satisfactory for this pur-
pose is a non-inductive paper type, 
having copper braid leads soldered to 
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the foil. The earth return for these 
condensers should be as short as pos-
sible, and made direct to the chassis. 
The ground return for the vibrator 
should be soldered at the same point 
as the condenser returns. The choke 
L2 should be connected as close to 
the end of C2 as possible. 
Refer now to Fig. 3, which shows 

an alternative method of filtering the 
primary circuit. This filter is quite 
satisfactory for most receivers, but 
naturally the circuits of 1 and 2 are 
more satisfactory. 

The Condensers Required 
The condensers C7 and 08 should 

have a very low power factor at radio 
frequencies, and for them to be effec-
tive in eliminating interference, their 
leads should not be over a fraction 
of an inch long. Their capacity will 
depend on the transformers used, but 
about .006 mfd. is satisfactory for 
reasonably low output. Mica type con-
densers are recommended for this 
position. In some vibrators, these con-
densers are included as part of the 
assembly. 
The condenser C6 (see Fig. la) is 

usually .05 mfd. to .1 mfd., depending 
on the value of L3. This condenser 
should have low power factor at radio 
frequencies. L3 should be 500 micro-
henries to one millihenry, or higher, 
providing the self capacity is very 
small. The physical dimensions of L3 
should preferably be very small in 
order to confine its radiated field. 
The condenser C3 in Fig. 2 should 

be about .01 to .03 mfd., but will vary 
with the transformer. The most suit-
able value is best found by experi-
ment. 
The condensers C4 and C5 may be 

of the electrolytic type, and 8 mfd's 
each should be sufficient.  To keep 
hum low, C4 may be 12 mfd. and C5 
8 mfd. The power choke L4 may be 
of the small type, a standard 50 m.a. 
30-henry choke being ideal for most 
requirements. 
Regarding the synchronous type 

vibrators, a feature requiring close 
attention is the selection of the proper 
value of condensers across the secon-
dary of the transformer (07 and C8). 
Note here that one condenser may be 
used across the whole of the secon-
dary winding if necessary, as in Fig. 
2 and Fig. 3. In Fig. 3 .003 or .004 
mfd. is recommended in this position 
(C3). In general, where the trans-
former exciting current is low, C7 and 
C8 need only be of relatively low 
capacity, about .006 mfd. However, 
with high primary currents, 07 and 
C8 may be increased to .02 mfd. for 
minimum arc at the points. 

Special Transformer Required 
The transformer can be considered 

next. The design of a vibrator trans-

former is not simple, in that most 
vibrators function at different fre-
quencies, and it is difficult to obtain 
any details on the behaviour of trans-
former stalloy at the higher fre-
quencies.  However, excellent trans-
formers are available for all types of 
vibrators. 
In general, it is as well to have a 

large number of primary turns on 
the transformer, otherwise primary 
current may be excessive.  On the 
other hand, a primary with a rela-
tively high D.C. resistance will have 
poor regulation, and will be unsatis-
factory for class "B" circuits. 
A typical transformer to deliver 

200 volts at 40 m.a., using a core an 
inch each way, has a primary of 86 
turns of 18 B. and S. centre tapped, 
and 3,500 turns of 32 B. and S. centre-
tapped for the secondary. The prim-
ary turns may be reduced to as low 
as 72 if economy of space is essential, 
but  whenever possible  the larger 
number should be used.  More than 
this number may be used, but there 
seems to be no advantage in using 
more than about 100 turns on this 
class of transformer.  It has been 
found best to use more primary turns, 
even at a sacrifice in wire size, when 
space is at a premium. 

Electrostatic Shield 
The above transformer, with a good 

grade  of stalloy, should be very 
satisfactory. It is important to note 
that an electro-static shield is neces-
sary between primary and secondary 
windings if noise level is to be kept 
kw. 
The transformer just described will 

have an exciting current of about 2.5 
amperes with 6 volts across half of 
the primary winding. The condensers 
C7 and C8 in Fig. 1, with this trans-
former will be approximately .01 mfd. 
We have now considered the design 

of a vibrator unit in detail. Next, the 
troubles encountered in making a 
satisfactory vibrator type receiver, 
and methods of wiring them, can be 
discussed. 
The four ways in which a vibrator-
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operated radio receiver picks up in-
terference have already been listed. 
In order to eliminate direct pick-up, 
all high-frequency coils should be pro-
vided with separate shields. Grid leads 
should be kept as short as possible. 
The antenna should be shielded over 
its entire length, from the point 
where it enters the receiver to the 
antenna coil itself. An effort should 
also be made to make the mechanical 
design of the receiver such that all 
the power supply components are 
grouped together and are as far away 
from the R.F. end of the receiver as 
possible. 

Steel Box Provides Shielding 
Whenever possible, the parts shown 

inside the dotted lines on the circuit 
diagram should be enclosed in a steel 
box. In some cases it will help if the 
box has its own base, rather than 
using the chassis for this purpose. 
This will help to reduce radiation, and 
also minimise interfering currents set 
up in the receiver chassis. It is even 
a good plan to put the complete vibra-

(Continued on page 28) 
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BUILD THE "R.W." SERVI 
New Calstan Pocket-size Analyser is Che 
Build: Tests all D.C. Voltages, Currents, Resisi 

The "Servi-Meter" is housed in a black duCipc 
size case, measuring only 2-3/8" x 3-3/8 
fitted with frosted, black-engraved metal mix 
The "Servi-Meter" checks all voltages and c 
the standard radio chassis. Ranges comprise: 
250, 500 volts; 0-10, 50, 250 m.a.; resis 
100,000 ohms. 
Meter used is the standard 0-1 m.a. Colston fr 
universal type moving coil meter (34" flange d 
Sensitivity, 1,000 ohms per volt. 
All shunts and multipliers are triple-checkel 
curacy, which is guaranteed to be within plus 
minus 5%. Accuracy of ohmmeter circuit 
compensating. 
Instrument is supplied complete with robust 
black test prods, and 41-volt battery for ohmr 
cuit (mounts inside case). 
Complete £11 4/ 9/ 6 Assembled 

£ 4/ kit of parts es, and tested 

Over 1000 Servicemen Choose CALSTAN 223A Multi-Tester 
The Colston Model 223 combination valve checker and A.C./D.C. multi-meter is the 
only instrument of its type marketed in Australia embodying all the outstanding 
advantages listed below. 
• Combines the multiple functions of a Valve 
e Tester and Multi-tester. 
A new  type  meter  with a high-grade 
aluminium face, which will not crack or 
warp in any climate. . . . It is large, and 
all ranges can be read with the greatest 
possible speed and accuracy.  It is a really 
high-grade movement housed in an expen-
sive moulded Bakelite case, Requires only 
a small mounting space . . no mounting 
screws are visible and all threaded portions 
are brass inserts, firmly moulded into the 
case during the process of its manufacture. 

(Alibroted to STANdord 

New  style,  permanently  etched,  finger-
proof panel. 

• Con be operated from either 6-volt ac-
cumulator or A.C. mains. 

• Available with internal or external vibra-
tor, as required. 

e Tests every valve on the Australian market, 
including the new 1.4-volt series. 

e Tests Electrolytic  Condensers,  and  Paper 
and Mica Condensers. 

e Measures A.C. Volts up to 1,250, Output 
Volts up to 1,250, D.C. Volts up to 1,250, 
D.C. Milliamps up to 250, Ohms  from 
Ohm to 10 Megohms. 

e Set in good quality, leatherette Carrying 
Case. 

• Unconditionally  guaranteed  for  twelve 
months. 

D ist ri b  •u tors N.S. W.: Radio Equipment Pty. Ltd., Martin de Launay Pty. Ltd., Bloch and Gerber Ltd., United Radio Distributors,  
John  Martin  Ltd.,  Electric  Service  Co.,  Newcastle. QUEENSLAND: Chandlers Pty. Ltd.; A. E. Harrold, 123 Charlotte 

Street.  SOUTH AUSTRALIA: Radio Wholesalers Ltd., Adelaide; A. G. Healing, 151  Pine Street, Adelaide.  WEST AUSTRALIA: Norman J. 
Burnell and Co., 13 Queen Street, Perth. VICTORIA: Australian General Electric Ltd., Melbourne; Arthur J. Veall Pty. Ltd., Melbourne; 
Hartley's Ltd., Flinders Street, Melbourne. TASMANIA: Oatlands Garage, Outlands.  NE W ZEALAND: Turnbull and Jones, all branches. 
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"RADI O 

WORLD" 

ALL- WAVE OSCILLATOR 

ACCLAIMED BY SERVICEMEN! 
Since the "Radio World" All- Wave Oscillator was featured last 
November, orders have been pouring in from all over Aus-
tralia and as far afield as New Zealand. Many glowing testi-
monials have come to hand from enthusiastic builders, who 
endorse every claim made for this instrument. WRITE NOW 
for full details before steeply-rising costs compel an increase 
in price. 

Complete kit of parts, comprising 5-band founda-
tion  kit,  resistors, condensers, valve, batteries, 
metal carrying cose, scole, everything necessary £711716 
for complete assembly 

Colston Model 223 
Multi-Tester (A.C. only)  £16/2/6 

Colston Model 223A 
Multi-Tester (A.C. and vibrator) 

(plus sales tax) 

£17117/-
(plus sales tax) 

SI MEr RADIO 
arr. LTD. 

LANG STREET, CROYDON. N.S.W. 
PHONES...8J 5381 - 82. e 
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VIBRATORS 
(Continued from page 25) 

tor parts, as shown in the circuit dia-
grams, inside a steel box. 

Interference due to plate modula-
tion is easy to detect, and compara-
tively easy to cure.  The simplest 
method of detecting this form of in-
terference is to connect a resistive 
load equal to the load placed on the 
power supply by the receiver, and 
then supply  plate voltage to the 
valves from "B" batteries. If there 
is still interference present with the 
battery "B" supply, and the vibrator 
running, then it is apparent that in-
terference is occurring in another part 
of the circuit. 

However, if the interference is re-
duced when the receiver is operated 
from batteries, then the R.F. choke 
shown( as L3 in Fig. la is either too 
small or has too high a distributed 
capacity, or the condenser C6 is either 
defective  or  is not  of  sufficient 
capacity. Usually a .05 or .1 mfd. 
condenser is large enough. The choke 
coil should also be rotated slightly to 
make sure it is not coupling to either 
the power choke or transformer. The 
condenser C6 is quite often unneces-
sary with the valve type eliminator. 

Detecting Heater Modulation 

Heater modulation is usually de-
tected by operating the "B" power 
supply from a separate six-volt bat-
tery. When arranging for this, use a 
shielded cable and ground the shield 
to the chassis, otherwise the cable 
may radiate so much that there would 
be no decrease in the interference. 
It has been found that receivers 

having a high sensitivity will usually 
require two chokes between the power 
supply and the heaters. The use of 
the chassis as a common connection 
for all the heaters is not recommend-
ed, due to the possibility of voltage 
pick-up in the chassis. The heater line 
is best grounded at only one point on 
the chassis. 
The usual method is to wire the 

heaters together, then ground one of 
them to the chassis. The heater to 
be grounded should be found by ex-
perimenting to find the best point, as 
this may vary considerably. Also, care 
should be taken to make sure there 
are no radiating loops formed by the 
heater wiring, which might couple to 
some portion of the R.F. amplifier. 
Voltage pick-up due to improper 

grpunding of the power supply and 
R.F. amplifier 91ements is the most 
common source of interference and 
also the most difficult to locate. The 
simplest method of locating this type 
of interference is to short the grids 
of the valves, starting with the out-

put valve, and so determine in which 
stage the noise is originating. 

Common Source of Trouble in Sets 
Using A.V.C. 

A common source of trouble is 
found in receivers using automatic 
volume control. In such receivers the 
tuned circuits are completed through 

LI 

BMTERT TO FILAMENTS 

T? 

f16.4 

condensers by-passing the grid re-
turn to ground. If these A.V.C. by-
pass condensers are grounded directly 
to the chassis, a voltage which is 
developed across the common path 
between the point where the conden-
ser is grounded and the wiping con-
tact of the variable condenser, is pick-
ed up and applied to the valve grid. 

In order to eliminate this interfer-
ence, the by-pass condenser should be 
returned directly to the wiper on the 
section of the variable  condenser 
tuning that particular coil. Th el con-
denser wiper is best bonded to the 
chassis with a piece of heavy copper 
braiding. As a rule it is desirable to 
ground the variable condenser at only 
one point on the chassis. 
In order to check for interference 

on a completed receiver, the antenna 
lead-in should be shorted to ground 
through a .00025 mfd. condenser. If 
the interference appears with this 
lead shorted, but does not appear with 
it open, that would indicate improper 
grounding of the aerial primary. 
In some cases, this type of inter-

ference can be eliminated by return-
ing the ground end of the aerial 
primary to the condenser wiper. In 

others, it will be found that there is 
less interference when the A.V.C. con-
denser on  the  aerial  primary  is 
grounded to some point on the chassis 
rather than the condenser wiper. This 
is apparently due to an, out-of-phase 
voltage being picked up and balancing 
out the interference. 

Interference Arising In Driver Stage 

In  some' cases  interference  is 
located  in  the  grid  circuit  of 
the  audio  driver valve.  This is 
generally due to the return of the 
volume control being grounded at a 
point remote from the valve's cathode 
circuit. Also make sure that the first 
audio grid lead is well shielded, and 
does not run close to power supply 
or heater wiring. 

No discussion on vibrators would be 
complete without reference to satis-
factory filament filtering for directly 
heated battery valves, particularly 
when two-volt valves are connected in 
series — parallel to use a six-volt 
"A" supply. 

Fig. 4 shows a satisfactory filter 
arrangement.  Li is an iron core 
choke, of about 25 milli-henries induc-
tance at 2 amps. Cl and C2 are 500 
mfd. 12-volt electrolytic condensers. 
In some cases, C2 may not be neces-
sary.  In cases where an ordinary 
battery receiver is adapted for use 
with a vibrator, the filter in Fig. 4 
will be very satisfactory. The voltage 
may be dropped from six volts to 
two with a suitable resistance, if 
necessary. 
From this discussion so far it 

should be apparent that a great 
amount of work has been done on 
the design of vibrator units and re-
ceivers. There is still much more to 
be done, but from the details given 
so far it should assist constructors 
to  build  vibrator  receivers  with 
confidence. 

VALVE CHARACTERISTICS CHART 

Available Free from the Valve Company 

Comprising 20 pages, the new Valve 
Characteristics Chart, just released 
by Amalgamated Wireless Valve Com-
pany Pty. Ltd. will he found to be 
particularly  valuable.  Commencing 
with three full pages devoted to 
Australian-made Radiotron Valves, it 
features the "Standardised Radiotron 
Equipment Types," and, in its detail, 
far surpasses other technical refer-
ences of a similar kind. 
Fourteen pages are occupied with 

comprehensive characteristics on the 
complete Radiotron range of valves, 
whilst valve dimensions, socket desig-
nations and conneptions are fully des-

cribea .nd illustrated where necessary. 
The booklet itself features a much 

larger page size than previously (the 
overall dimensions now being 11" x 
9" approximately), thus permitting 
bolder type to be used, with con-
sequently clearer figures throughout. 
A study of this new Radiotron re-

lease makes apparent the fact it is the 
result of very careful and thorough in-
vestigation, and sets a nr, 
in characteristics chart production. 
Copies may he obtained by personal 

enquiry at the Valve Company, 47 
York Street, Sydney, or by letter en-
closing 3d. in stamps. 
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Empire 
Mantel . . . 
Smart,  yet  dignified, with an  easy-to-
read sloping straightline dial, the Empire 
Mantel  Cabinet shown  below  houses a 
variety of models, including 4, 5 or 6-
valve dual-wave receivers  for mains, 
vibrator or battery operation. 

Pick-Me-Up  . 
No •straggling  untidy  aerial  and  earth 
leads are needed for this Breville "Pick-
Me-Up," designed for  handy  transport 
from room to room. Even interstate sta-
tions can be played on the built-in loop 
aerial. Note the neat carrying handle cut 
in the top. 
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/94, 
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MAGNIFICENT RANGE OF 

CRAFTSMAN-BUILT CONSOLES 

This selection of Radios is from the Breville 1941 Beauty Parade, com-
prising a magnificent ronge of receivers of all types. Each is a leader in 
its field; each represents the lost word in modern design, dependability 
and honest-to-goodness value. 

• Breville is known throughout Australasia for the highest standards of quality — 
and, as always, the first manufacturer to introduce worthwhile Radio improvements. 

• Every Breville Rodio, regardless of price, is carefully engineered in every detail. 
There are no useless gadgets, no cheap mechanisms, no inferior parts, no sub-
stitution of poor engineering principles. 

e Thousands of Breville Radios are in daily use in all parts of the Commonwaelth, 
New Zealand and the Pacific Islands.  Hundreds of unsolicited testimonials from 
enthusiastic Breville owners tell of outstanding  performance and never-failing 
reception under all manner of conditions. 

• Every receiver in the 1941 Breville range possesses the tremendous reserve of 
sensitivity that won for Breville users two of the first three International (DX/ 
long-distance contests conducted by the "Australasian Rodio World." 

1.4-Volt Portables . 
Breville leadership in the 1.4-volt port-
able field is brilliantly maintained by 
Models 356 and 357, housed in the at-
tractive compact cabinet shown along-
side. Features include station-calibrated 
dial, beam power valve, special head-
phone sockets, new highly-efficient aerial 
system, separate  on/off  switch  with 
coloured  indicator, and provision for 
connecting larger batteries for regular 
home use. 
Write for new free six-page multi-color cata-
logue. Wholesalers and retailers in all States. 

RETAILERS  ARE INVITED TO WRITE  FOR 
DETAILS  OF  THE ATTRACTIVE  BREVILLE 

FRANCHISE. 

MANUFACTURED AND FULLY GUARANTEED BY — 

BREVILLE RADIO PTY. LTD. 
67-73 MISSENDEN ROAD, CAMPERDOWN, N.S. W. 

Phones: LA 3688 (4 lines/  Telegrams: "Breville," Sydney 
ALSO AT BRISBANE AND NEWCASTLE 
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6,1 C 6U7C, 

"C 6" .R.P. 
An engineered receiver design 
from the laboratory of Crown 
Radio Products Pty. Ltd. 

B
Y COURTESY  of Mr.  Lay 
Cranch, managing director of 
Crown Radio Products Pty. Ltd., 

we are able to give the full details 
of a powerful  dual-wave receiver 
which has been  designed in their 
laboratory. 

This receiver has been designed for 
the guidance of constructors using 
"Crown" components and, for •ease of 
reference has been designated the 
"CEPO." Complete data on the wiring 
of this receiver are offered as part of 
the  engineering service behind 
"Crown" components. 

Specifications 

The  complete "CEPO" assembly, 
with the exception of the loudspeaker, 
i, made up to a standardised pressed-

6U7C 

Ace, 

T 
e  BR R4 

R5 

A   

C 2, 

3 

686C  6V6G 

C o 

6,3 

Cil 

Roe 

2 12  R.2 

• c ,3 

R,' 

66 
C 17 

Col 

e 

V 

vvy.  
R4 " 

R 3 

S W  Pdofs  Bost P,/09.S 

6 Ocreu JocgEr,s-

/ 4 1)/N SOCK( r 
4 VALVE SHIELDS 
S PEll eflq  fr7EL P  1 5 00.11 

ANO a s 

W I R E N vrs , S c RLrvS E r C 

2 

O 

e 

on C. e 
8. 
03, Plot< 

A O. 01 4/ 

.1.41/C 

Ae , 6/ 

CO/I. CC .99er rinivs   

10 

12 

14 
15 
IC 

O• 25, 

L••M 
6 3 • 4.e 
.1' IV Ai/01.-
8 C.,. ^lot, 

CP'D"SIX 

5Y3G 

105. 

d - US U)  

/70. /.4.0.  Ito. 

CRP  BASE 
/SP  IFTs 
0P3 
O R  COIL U NI T 

DC3 
T RA NSFOR MER 8  O M4 

S I C "H *3 G A N G 

S7-3C DIAL 

1000 4 
FgeD 

T CJO 

Ci 

Ca 

C 

C • 

C f 

C6 

C7 

Ca 

C 

C 
C 

C 

C 

C e7 

C 

C 
2o 

C 2/ 

C0o9Dif9SEAt 

coos 

•; ,/ y 

2.. 

'Orb/ 8C90. 

51.or Roo. 

•0000s fi i ol.e• 

700 .• 
05./ 700 r 

•660os,/ •fl,i• 

•ai„,,, 600 

400 ,,44"  
25:.6/ /en 

.000.1 ./ /17,2 

.006,9" PlIco 
'0, t 600, 

r 

.POS if, Atria 
e-00. 
•••• • 

602 0 

p, 

43 

p e 

R 

92 

ne 

4 8 

9 

8, 0 

P 1/ 

R13 

47,4 

4,6 

7.50 

05 

,So 

Soo° 4 

•••••; 

la on" 

JO Oel 

.•••• 

5000 

•S ;66) 

'1" i.,•st (999f) 
200/1 

•i •,,r8 



The Australasian Radio World, May, 1941 RADIO SERVICEMEN'S SECTION Page 31 

steel chassis measuring 14 in. long, 8 
in. wide and 31/2 in. deep.  This re-
ceiver is designed to provide coverage 
of the broadcast (500-1,600 k.c.) and 
short-wave  (13.5-42m.)  bands, and 
operates from 200-260v. A.C. mains. 
Six valves are employed, their types 
and functions being as follows: —One 
6U7G, R.F. amplifier; one 6J8G, fre-
quency converter; one 6U7G, 455 k.c. 
I.F. amplifier; one 6B6G, detector, 
a.v.c. rectifier and A.F. amplifier; one 
6V6G, output tetrode; and one 5Y3G, 
rectifier. 

The Power Supply 

Power supply filtering is provided 
by the loudspeaker field and two high-
capacity electrolytic condensers, while 
oscillator plate supply stability is en-
sured by feeding the oscillator plate 
circuit direct from the rectified fila-
ment through a resistance-capacitance 
filter. 

Controls 

Five controls are fitted, these being 
for volume, tuning, wave-change, tone 
(continuous)  and  sensitivity  (con-
tinuous). The tuning control is of the 
"flywheel" type and operated in con-
junction with a large "Crown" type 
"ST3 (c)"  straight-line,  two-colour 
glass dial. This dial is particularly 
smooth in action, while its calibrations 
are both legible and exact. Other dials 

«fc 

Another  view 

of the "C.R.P." 

Six chassis. 

from the 'Crown" range can, of course, 
he used. 

The Tuning Unit 
The most outstanding comportent in 

the new "Crown" range is undoubtedly 
the "DP3" three-circuit "permatune" 
tuning unit. This "R.F. stage" assem-
bly incorporates several advanced f ea-
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HOMECRAFT'S SPEEDY SERVICE for SERVICEMEN 
Under  the  managership of  Mr.  R.  Lomplough,  late of the 
Lamplough Radio Coy., Homecraft's new Sydney branch main-
tains a special Radio Service Supply department. 

SET-BUILDERSI We 

Run by qualified technicians who will gladly assist with any 
technical problems, this department guarantees same-day ser-
vice, with double checking on all orders, lowest prices, highest 
quality components. 

maintain special stocks of "Radio World" kit-sets and all leading makes of components.  If it's featured 
in "Radio World,' WE CAN SUPPLY IT. 

1-1001EcRAF-ts 
PrY. LTD. 

HOMECRAFTS PTY. LTD., 
100-102 Clarence Street, 

Sydney. Phone: BW 4271  3 lines). 
Please place my name on your mailing 
list for all your Technical and Trade 
Bulletins of special inteest to servicC-
men. 

Name   

Address 
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"C.R.P. SIX" (continued) 
tures in design — prominent among 
them being the elimination of the 
usual broadcast padder adjustment. 
The importance of this last will be 
appreciated by all technicians who 
have wasted valuable time trying to 
make dial calibrations correspond with 
the actual tuning positions of broad-
cast stations, because with this new 
system dial and unit matching is 
merely a matter of adjusting the 
trimmers to bring one station into 
line — all  others  following  auto-
matically. 
The complete D̀P3" unit is a frame-

type assembly with base dimensions 
of 4 in. by 4 in., and a depth of 
barely 3 in. The frame proper is o 
plated steel and is divided into two 
sections — one carrying the broadcast 
and short-wave aerial coils and the 
other the corresponding R.F. and os-
cillator coils. Six separate coils are 
fitted and each is provided with its 
own  inductance  adjustment,  in 
the  form  of  a variable  high-
frequency "iron" plug, and its own 
trimmer.  All  adjustments  are of 
the screw driver type and are access-
ible from the bottom of the chassis 
when the unit is mounted into a re-
ceiver. A special two-position switch 
assembly is incorporated and pro-
vision is made for dial-lamp switch-
ing.  Connections to the unit are 
largely effected by means of t'rminal 
strips, although connectiors such as 
those to the tuning gang sections are 
brought out in the form of flexible 
leads. 
The electrical design of this unit is 

particularly  efficient.  As  already 
mentioned, each coil is provided with 
an "iron" plug, while highest-grade 
insulation  throughout,  multi-section 
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"litz" windings on broadcast  and 
accurately-spaced windings on broad-
cast and accurately-spaced windings 
on short-waves ensure optimum effic-
iency on both wave-bands. This initial 
efficiency is safeguarded by extremely 
complete impregnation against the 
effects of humidity.  The coils no--
mally employed in this unit are de-
signed to operate in conjunction with 
the 'H" type of straight-line-frequency 
tuning gang and with this gang cover-
age is provided over the 550-1600 k.c. 
broadcast and 13-42 metres short-wave 
bands. A variety of fully-calibrated 
dials of mcdern design is available to 
suit this unit. 

Tested By Us 
On test, this receiver gave a re-

markably good account of itself. On 
both wave-lands, sensitivity was high 
and noise was negligible, while the 
stability at all signal levels and under 
all conditions was beyond criticism. 
AH controls functioned perfectly, and 

INSTRUMENTS FROM RADIO EQUIPMENT 
Radio Equipment Pty. Ltd. has pro-

duced a range of quality multimeters 
under their brand name of "Univer-
sity." Readers will be particularly in-
terested in these multimeters. because 
they may be obtained in kit form 
ready to build yourself, or completely 
wired and tested. 
Handy for the radio dealer is the 

D.C. Senior Multimeter. This instru-
ment uses a "University" precision 
square-type meter with a clear open 
face, hating a total scale length of 
3% inches. The meter has a sensitiv-
ity of 1,000 ohms per volt, and has 
four ranges of D.C. volts and milli-
amperes.  The voltage ranges are 
0-10-50, 0-250 and 0-1,000 volts, whilst 
the current ranges are 0-1, 0-10, 0-50 
and 0-250 me. 
Two ranges of ohms, 0-500 and 

0-50,000, are had with an internal bat-
tery. 

The panel makes provision for an 
additional  switch,  which,  together 
with a rectifier, allows the reading 
of A.C. volts on separate scales. The 
ranges of A.C. volts are 0-10, 0-50, 
0-250 and 0-1,000 volts. 

"University" Oscillators 

The "University" range of oscilla-
tors designed and made by Radio 
Equipment Pty. Ltd. includes both 
battery and A.C. types.  They are 
housed in black crackle-finished metal 
cases, with silver etched indicator 
plates. 

New Oscillator 

Radio Equipment's laboratories are 
at present working on the design of 
an entirely new oscillator in both bat-
tery and A.C. versions. The instru-
ment will be available in a few weeks' 
time. 
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the A.V.C. action proved to be cap-
able of holding the output sensibly 
constant over an extremely wide range 
of signal levels. Added to this, selec-
tivity was excellent and no troubles 
were encountered due to cross-modu-
lation, spurious responses or image 

A photo. of the wiring and  (above)  the 
coil connections for the Crown coil unit. 

interference, even when the full 100 
feet of outside aerial was employed. 

Tuning Procedure 
The method of aligning the trim-

mers and adjusting the padder of this 
receiver is quite different from nor-
mal. The full details of the correct 
tuning procedure are given elsewhere 
in this issue in the special service-
men's supplement. 
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Fo r • • 

* Efficiency 

* Quality 

* Tonal 
Realism 

* Absolute 
Dependability 

Amplion (A/sia) Pty. Ltd. manufacture 

speakers to handle up to 30 watts output. 
approx. actual 

size) 

ó4 AM RION = 3« 
FIRST 

FIRST 

FIRST 

with Electrically Welded Speakers, AMPLION, as always, 
pioneers the way to Better Reproduction. 

with insulated  core,  sealed transformers  on 5"  type 
speakers. 

with the  homogeneous yoke,  pole-plate, cone-housing 
shell, allowing micrometer tolerances which con never 
become disturbed. 

FIRST with All-Australian designed loudspeakers. FIRST 

FIRST 

FIRST 

FIRST 

with  super-efficient  magnetic  design  which  allows 
greater undistorted output than any other speaker. 

with permanently centred cnnulus, Amplion leads the 
way in long-1:fe, trouble-free speaker units. 

with over-size cones, the AMPLION 5" type 5E7 has 
30 %  greater active cone area than any other 5" 
speaker, yet it is still only 5" x 5." 

and only Speaker using 64 oz. magnets for permags. 

DEMAND THE NEW 1941 AMPLION ELECTRICALLY WELDED SPEAKER 
RANGE FOR AUDIO PERFECTION 

Write for descriptive leaflet containing all the essential electrical and physical characteristics of Amplion Speakers 
and New Diphonic Speaker data. 

AMPLION (A/sia) PTY. LTD., 382 Kent Street, Sydney 
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CHANCE for WIDE-AWAKE RADIO MEN 
DEALER PROPOSITION FROM BREVILLE 

BREVILLE receivers have long 
enjoyed  a  reputation  for 
thoroughly-engineered models of 

exceptional performance. 
It was a Breville receiver which 

won the "DX" contest sponsored by 
"Radio World" a couple of years 
ago. 
There was nothing surprising about 

this win, as all Breville receivers seem 
to be able to out-perform similar 
types in other brands. 
Breville engineers, believing that 

often enough the ultimate sale of a 
set is dependant on a home demon-
stration have always made a point of 
getting the last ounce of range, selec-
tivity and tone.  They have concen-
trated on performance rather than 
the fitting of tricky gadgets and 
novelties. 
The  popularity  of  the  Breville 

brand and the prosperity of the radio 
dealers handling these sets indicates 
very clearly that this policy is in-
deed a sound one. 

Range for 1941 
Without listing an unweildy num-

ber of different types and models, the 
Breville range for 1941 offers every-
thing that the live radio dealer can 
possibly ask for. 
There are 19 fundamental chassis 

types, but also four alternative cabi-
net types, so the total number of 
different models available runs to 
over sixty. In the main range of all-
electric models there are eight fine 
chassis types. 

"Pick-Me-Up" Models 
First of all there are two mantel 

models of especial interest. 
Listed  as  "Pick-Me-Up"  types, 

these receivers are compact mantel 
models  with  in-built loop aerials. 
They can be carried about from room 
to room or house to house, and as 
soon as connected to the power sup-
ply they are ready for immediate 
operation, no aerial or earth wires 
being required. One model has four 
valves in all, and the other is more 
powerful, with five valves. 

All-electric Models 
Every taste is catered for in the 

main a.c. range, with a four-valve 
dual-waver,  a straight  five-valve 
broadcast model, five-valve dual-wave 
model, a long-range six-valve dual-
waver, and an  eight-valve  super-
powered model.  Each of these is 
available in a variety of cabinet 
styles. 
A "universal"  type  of a.c./d.c. 

model is also listed with six valves. 
It is equipped with a barretter valve 
for perfect voltage control and a 
special in-built line filter to reduce 
interference noises. 

Portables 
Two self-contained battery-operated 

portables are listed, one with four 
valves and the other with five. 
Both are listed at attractive prices. 

Battery Models 
In the battery range there are four 

models, two straight broadcast models 
and two powerful dual-wavers. The 
smaller of the  broadcast  models, 
using four valves, gives ample range, 
selectivity and power for normal use 
and yet has exceptional 'economy. A 
conservative estimate of battery life 
is 200 hours per charge of the fila-
ment accumulator and 1,000 hours 
from  each  set  of  high  tension 
batteries. 
Of the other battery models the 

most interesting is a powerful seven-
valve job, with an r.f. stage ahead 
of the converter and push-pull pen-
todes in the output. 
Driving  •a ten-inch  high-fidelity 

speaker, this model gives outstand-
tone, power and range, yet is reason-
ably economical, giving 130 hours per 
charge from the filament accumula-
tor and 600 hours from a set of "B" 
batteries. 

Vibrator-powered Models 

Breville engineers have put in a 
lot of research work on the develop-
ment of a strong line of vibrator-

Breville "Major" Console. 

Breville "Captain" Console 

powered models and these are cap-
able of performance of a high order 
and are completely reliable in ser-
vice.  These vibrator models range 
from an economical four-valve broad-
cast model to a de-luxe dual-waver 
with push-pull output. 
All the vibrator models are equip-

ped with accumulators to give about 
110  hours  of  service  from  each 
charge. 

4  Home-lighting Model 

Last, but not least, is a five-valve 
dual-waver which will operate direct 
from  a home-lighting plant, and 
available in 12, 32 and 50-volt ratings. 
It is available both as a mantel model 
and as a console. 

A Full-range Line 

We feel sure that every radio 
dealer will agree with us that Bre-
ville have available a model to suit 
every purpose and the selling agency 
is a most valuable one to obtain. 
Breville want to have representa-

tives in every country town and every 
suburb, and they are particularly 
keen about agents who have some 
technical knowledge so that they ap-
preciate the outstanding performance 
of all the Breville models. They are 
making a special appeal to readers 
of "Radio World" as they know that 
they will be the right type. 

We can strongly advise those in-
terested not to hesitate about get-
ting in touch with us in order to get 
full details of this dealer proposition. 

Address your enquiries to: —The 
Editor, "Australasian Radio World," 
117 Reservoir Street, Sydney. 
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Valve Data Sheets 

5/- (posted) 

20-page Characteristics Chart 

3d. ( posted ) 

28-page 
Equivalent Type Chart 

3d. (posted) 

HOLDALL YOU HAVE-
my All YOU CAN._ 

WAR SAVINGS 
CERTIFICATES 

r 
for better servicing 

RADIOTRON 
TECHNICAL REFERENCES 

EFFICIENT radio service demands modern and 
accurate testing instruments but . . . without a 

sound application of valve knowledge, no tech-

nician  can possibly  make full use of them. 

The RADIOTRON Technicon Library deals with all 

receiving types and provides comprehensive in-

formation on Australian-made Radiotron Valves. 

The RADIOTRON Unified Sales-Engineering Ser-

vice is at your disposal without charge. All en-

quiries regarding technical problems are invited. 

AMALGAMATED WIRELESS VALVE CO.  PTY.  LTD. 

47 YORK STREET —  G.P.O. Box 2516 BB —  SYDNEY 
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CORRECT FIELD EXCITATION 
ESSENTIAL FOR GOOD RESULTS 

The correct excitation of dynamic 
speakers is one which often receives 
little consideration from service-men 
and casual set constructors. 
In the electro type dynamic speaker 

the field coil, together with the associ-
ated iron yoke and core, comprises an 
electro magnet. The voice coil attach-
ed to the speaker cone lies in the con-
centrated field of this magnet, and 
this is the motor mechanism of the 
speaker. 
If the field coil does not produce 

sufficient magnetic energy in the air 
gap, the cone will not be driven by 
speech fluctuations in the voice coil. 
The amount of magnetism is then 
firstly proportional to the motor force 
required in the voice coil. In small 
speakers with light cones and coil as-
semblies and relatively unrestricted 
movement, less power is required than 
in larger or heavier type speakers. It 
will be found that the 5" speaker re 
quired between 2 and 6 watts of field 
excitation, while a 12" speaker may 
require 8 to 14 watts. 
The degree of excitation is limited 

on the upper range by more or less 
physical factors. Should the field coil 
wattage be so high that the heat 
generated is transferred by conduc-
tion and the temperature rise of the 
whole assembly causes mechanical dis-
tortion of components, then a limit is 
placed on the maximum field wattage 
usable. 
If the wattage is not sufficiently 

great, distortion will arise because of 
the reduced power-handling capacity 
of the voice coil, and rectification of 

the audio frequency signal will pos-
sibly be introduced. It is, therefore, 
advisable to operate all types of 
electro. dynamic speakers in accord-
ance with the recommended specifica-
tions of the manufacturers; a mini-
mum rating is advised, below which 
it is not good to venture. The maxi-

By NORMAN HEAD 
Engineer, Amplion  A'sia) Pty. Ltd. 

mum rating advised is usually that 
which is liable to introduce conditions 
which  would  effect  good  quality 
reproduction. 
The choice, therefore, of field coil 

resistances where currents flowing 
through them are already determined, 
is a matter which should be given 
considerable consideration. Or where 

field coils are connected across more 
or less fixed voltages the same also 
applies. 
The table shown herein should be a 

useful guide in this respect. The cen-
tral column, reading from top to bot-
tom, indicates the excitation wattage 
of the field coil between the limits of 
2 and 14 watts; on each side will be 
found columns headed by field coil re-
sistances, the figures in the left-hand 
column refer to the D.C. current flow-
ing in the field specified, and the 
figures in the right-hand column, the 
voltages impressed across the speci-
fied fields. 
The reader is advised to study, in 

conjunction with this field excitation 
chart, the recommended field voltages 
of the various speakers, which in Am-
°lion units, are as follows: — 

Type 

5E7  5" Electro 
7E12  7" Electro 
8E12  8" Electro 
12E12 12" Electro 
12E22 12" Electro 

De Luxe 

Watts 
Min. 
2 
6 
5 
6 
8 

Watts 
Normal 
4 
8 
6 
8 
10 

Watts 
Max. 
6 
10 
9 
12 

• 14 

SPEAKER FIELD EXCITATION CHART 

Field Ohmage WATTS 

Excitation 

Field Ohmage 

750  1000  1500  2000  2500  7500  . 7500  2500  2000  I 500  1000  750 

° E 
- 

: 
...d u 
e 
12 ir 

16 28 32 37 45 52 2 39 . 45 55 63 71 123 

, 

E.-

< 

ET 
.. 
'1 

23 40 45 52 63 73 4 55 63 77 89 100 173 

26 45 50 58 7 I 82 5 61 71 87 100 114 194 

28 49 55 63 77 90 6 67 77 95 110 123 212 

33 57 63 73 89 103 8 77  89 I 10 127 141  245 

35 60 67 77 95 110 9 82 95 116 134 150 260 

37 63 71 82 100 115 10 87 100 123 142 158 274 

40 69 77 90 110 126 12 95 110 134 155 173 300 

43 75 84 97 118 137 14 103 118 145 167 187 324 

For Wattage, current or voltage rabngs not shown above. the  . Copyright — Amplion , esio , Pty. Ltd, 
tollowIng equobor 'voy be used W = 128 

MULLARD Service. •  • 

For more than twenty-five years . . . from the days when wireless was unknown to all but 

a handful of experimenters . . . the name of Mullord has been synonymous with service . . . 
service to those who build receivers and those who maintain them. 

Following this ideal has enabled Mullard Valve engineers to set o standard of perfection in 
manufacture and performance that has never been excelled. 

THERE NEVER  HAS  BEEN  FOR  ANY PURPOSE A BETTER  VALVE  THAN  MULLARD 

I For over three watts of crystal clear, high-quality audio output, specify and INSIST ON Mullard 
Valves for the "Porto-Gram Amplifier" described this month.  Mulford types required: 1-6.17G, 

1-6V6G, 1-5Y3G. 

Ltd" 567-371 Kent st., 
M ./ ./ a irai d  TMeuiellpahrodn-eAustralia Pty. 

Sydney, N.s. w. 

Mi 4688 
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ALIGNMENT OF PERMATUNE UNITS 
Some Advice for Servicemen 

THE new "Crown" DP3 Perma-
tune unit incorporates several 
advanced  features in design, 

among them being the elimination of 
the usual broadcast padder adjust-
ment. This particular item, with re-
gard to dial tracking, has always been 
a source of trouble in adjusting a 
tuning unit to follow correctly the 
calibrated call-signs of stations on a 
modern dial. To this end, "Crown" 
have developed this new unit, and 
their engineers have eliminated a 
potential source of trouble in regard 
to dial tracking (namely, the broad-
cast  padder  adjustment),  because 
with this new system, dial and unit 
tracking, together with correct align-
ment over the full band between each 
circuit, is merely a matter of adjust-
ing the trimmers and the dial pointer 
to bring a station at each end of 
the band into line, the others fall-
ing automatically in their correct 
sequences. 
As the short-wave calibrations are 

"usually plotted after the broadcast 
calibration has been made, it is ob-
‘ iousl y necessary to obtain correct 
dial tracking on the broadcast band 
before attempting alignment of short-
wave. 

Broadcast Band Alignment 

(1) Tune to a known station at the 
high frequency end of the band, and 
adjust aerial and R.F. trimmers for 
maximum gain, irrespective of the 
dial pointer, then loosen grub screws 
of dial off condenser shaft. 

(2) Tune to a known station at the 
low frequency end of the band on or 
about 600 k.c. and, while holding the 
gang in place on this station by hand, 
rotate dial until the dial needle points 
to the station being received, then 
tighten up the grub screws of the 
dial to the condenser shaft. 

(3) Re-tune to a known station at 
the high frequency end of band, and 
adjust the oscillator trimmer until 
dial needle corresponds with the sta-
tion marking on the scale. (To move 
pointer down, turn trimmer in or vice 
versa). 

(4) Tune receiver to approximately 
1400 k.c. and adjust aerial and R.F. 
for maximum gain. 
(5) Re-tune receiver to the low 

frequency end of band, preferably to 
a distant station, with volume control 
full on, using an aerial of approxi-
mately 25 to 30 feet. 
(6) At this frequency or station, 

carefully adjust the iron cores of both 
the aerial and R.F. coils for maximum 
gain. 

(7) Do not on any account touch 
the iron core of the oscillator coil. 

(8) Re-tune receiver to 1400 k.c., 
and again adjust aerial and H.F. 
trimmers for maximum output. 
This completes broadcast alignment 

with correct dial tracking, an abso-
lute dead alignment between aerial 
and R.F. circuits, plus correct differ-
ences of frequencies between aerial, 
R.F. and oscillator circuits. 

Short-wave Alignment 

(1) Tune receiver until pointer is 
on approximately the centre of the 
16-metre band, and adjust the aerial 
and R.F. trimmers for maximum gain 
at this wave-length. 
(2) Re-tune receiver to 31 metres, 

and carefully adjust the iron cores of 
the S.W. aerial and R.F. coils for 
maximum gain at this wave-length. 
(3) Repeat Nos. (1) and (2). 
(4) Should the needle pointer be 

required to be moved up or down the 
scale at the high frequency end of 
the band (which will only be affected), 
adjust the oscillator trimmer until 
the 16 metre falls in approximately 
the centre of the band. 

Synopsis 

Having arranged complete cover-
age, tracking and alignment in this 
way, trimming at the high frequency 
end of band to bring all circuits into 
line on either B.C. or S.W. (as done 
with the aerial and R.F. trimmers 
and padding, so to speak, at the low 
frequency ead of the B.C. and S.W. 
bands), is done, by bending the aerial 
and R.F. curves to follow that of the 
oscillator with, of course, the differ-
ence of the I.F. frequency between 
the aerial/R.F. and oscillator curves. 
This, as it will probably be noted, 

assures absolute tracking between 
the aerial and R.F. coils themselves, 
and as mentioned previously between 
the super-imposed aerial and R.F. 
curves and the oscillator. 
This is a complete departure from 

the conventional system of padding 
as we know it, and has been used 
with excellent results, and as the ac-
tual padder used is a fixed mica type, 
frequency drift of the oscillator is 
brought to an absolute minimum. 
We wish to mention also that, when 

the adjustments to the aerial and R.F. 
trimmers are made, these trimmers 
should be kept at their highest capac-
ity rating consistent with obtaining a 
peak. 
Following the above adjustments 

closely, should ensure absolute track-
ing and optimum results. 

The Circuits of 
1937,1938, 1939 
Receivers 
in three volumes 

for 27/6 

This is Australia's ONLY Standard book 
of receiver circuits and data covering 
each year's models. There is NO OTHER 
WAY of securing complete reference 
year by year of every notional receiver. 

Imagine the convenience of being able 
to refer to the required receiver circuit 
at a moment's notice and have all the 
information you require. 
A small quantity of Volume I. (1937 circuits) 
and Volume ll (1938 circuits) is available at 
special  ion prices —  10/- each  stiff 
covers), 7/6 each (limp covers). Volume Ill. 
(1939 circuits) is priced at 15/- and 12/6. 
Thus, for 35/- you con secure all Australia's 
national receiver circuits for 1937, 1938, 1939 
In stiff-covered  Volumes, or only 27/6 in 
limp covers. 

Order from your bookseller, radio whole-
saler or the publishers, "The Electrical 
and Radio World," Box 1538V, G.P.O., 
Brisbane. 
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Model 321 D.C., actual size • DURMItt 
... built in many types and sizes! 
Triplett instruments have established a new standard of quality in the field. 

Precision accuracy at low cost, simplicity with extreme ruggedness and bridge 

type construction are features that evidence the most approved engineering 

practice. 

Magnets of laminated construction have each lamination exactly gauged 

after hardening, thus assuring accurate printed scale characteristics. This is 

one reason accuracy of scales, when not hand-drawn, can be as low as 1%. 

Triplett's exclusive method of maintaining absolute uniform pole piece accuracy 

supplants the more expensive milled soft iron type, and is far superior to 

those formed of soft iron. Cost magnets of cobalt and other alloys are used 

in some of the larger and more sensitive Triplett instruments and relays. 

D.C. Instruments are the D'Arsonval type with on extra light moving coil and 

reinforced parts.  A.C. instruments ore the movable iron repulsion type; ore 

air damped and have light moving parts. Both A.C. and D.C. have selected 

sapphire jewel bearings and highly polished pivots; white enamelled metal 

dials and moulded zero adjusters. Accuracy within 2°o except rectifier type 

instruments which carry a 5°0 guarantee.  Instruments supplied with pointer 

stops. 

THERMO AMMETER 
High Frequency  Accuracy 2% 

Triplett Thermo Ammeters correspond in size, 
etc., to corresponding D.C. models.  All have 
moulded cases.  Have external couples which 
withstand 50 ,', overload connected to meter 
with 2-foot leads. Couples are easily replaced 
when  necessary.  Internal  couples to order. 
External couples only, for any model. 

The Model 321, 3-inch dial, illustrated above, 
is available in 5 and 2 inch dials designated 
Models 521 and 221. 

Typical "321" ranges are: 0-1, 0-10, 0-50, 
0-100, 0-250, 0-500, 0-1000 Milliamperes. 

Thermo Ammeter 529-D.C.  539-AC. 

W. G. W ATSON & CO. PTY. LTD 
Head Office: 279 CLARENCE ST., SYDNEY. Phone: M 4331 (6 lines). Newcastle Branch: King & Bolton Sts., Newcastle 

Branches at Melbourne, Adelaide, Hobart, Launceston and Perth 

Distributors of "WATRIC" Products 

• 



PORTO - GRAM 
An electric portable gramophone 

with volume expansion. 

THERE is a groat deal of satis-
faction in the electrical repro-
duction of gaod recordings. By 

this means it is possible to bring 
grand  music  into even  the  most 
humble home. 
As with most things, however, there 

are varying degrees of perfection in 
this matter of reproduction. 
If you merely want a little bright 

music for a parlour dance, then it's 
quite a good scheme to get hold of a 
.neap pick-up and apply it to the 
radio set. You will then obtain quite 
satisfactory results for your purpcse. 
For example, the Victor Sylvester 
dance records appear to sound fine, no 
matter how poor the theoretical qual-
ity of the amplifier used. 
But then there are people who are 

musically minded; who want the best 
possible reproduction; who want a 
violin to sound like a violin; even 
want to be able to tell the difference 
between a piano and a banjo. 
Fortunately, a really good gramo-

phone amplifier is neither expensive 
nor complicated, and can be built by 

A  view  of  the 

ompliCer  chassis, 

which  uses three 

%.alves. 

any handy man in the course of an 
evening or two. 

Handy and Compact 
To get the utmost in fidelity it is 

nearly always necessary to use an 
amplifier which is anything but com-
pact.  For best results the speaker 
should be mounted well clear of the 
amplifier, and for preference on a 
large baffle board or in a special 
acoustic labyrinth or other form of 
box baffle. Such arrangements are un-

At  left — the  com-

pleted "Porto-Gram." 

Below — a  view  of 

the  wiring  which 
shows the placing of 

the  minor  com-

ponents. 

wieldy and unsightly, but up till now 
there has been no easy way out of 
this difficulty. 
The recent articles on acoustic com-

pensation, however, point to an easy 
way of getting quite good tonal qual-
ity and general performance from a 
simple and compact form of electric 
gramophone.  Even if the acoustic 
properties of the cabinet are not the 
best, they can be compensated for in 
the amplifier, the control of inverse 
feedback giving an almost unlimited 
control over the frequency response 
of the amplifier. 
The amplifier is simple in design, 

and only a handful of components are 
required, so that it can be built on a 
small base to fit inside a suitable 
cabinet. The size of the cabinet is 
limited mainly by the size of the turn-
table, the length of the tone arm, and 
the room necessary for it to swing. 
The photograph shows a suitable 

cabinet, although it is rather on the 
big side, having been designed as an 
all-round cabinet to suit an amplifier 
of this type, but also big enough to 
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AUSTRALIAN MADE 
. always available 

Behind Australian-made Radiotron Valve equip-

ment stands the largest radio valve manufacturing 

organisation in Atistralasia — extensive works, 

modernly equipped — skilled engineers, experi-

enced operatives—production capacity equal to 

maximum demand. 

For Initial Equipment,  Replacement  Types, 

Modification needs— 

ALWAYS SPECIFY . . . 

RADIOTRON 
AMALGAMATED WIRELESS (A/SIA) LTD. 

SYDNEY and MELBOURNE 

AUSTRALIAN GENERAL ELECTRIC PROPRIETARY LTD. 
SYDNEY, MELBOURNE, BRISBANE, ADELAIDE and HOBART 

Advertisement of Amalgamated Wireless Volve Co. Pty. Ltd. 

accommodate a suitable radio tuner, 
and further amplifiers for microphone 
work, as with a public address system. 
Similar cabinets are readily avail-

able from any good radio dealer, be-
ing made to order at short notice by 
the Western cabinet factory. 

The Circuit 
There are quite a number of differ-

ent circuits which can be used, and 
the main thing to be sure about is 
simply that the amplifier is suited for 
the purpose for which it is to be used. 
This applies especially to the amount 
of power required and the amount of 

ELECTRIC PORTO-GRAM. 
With Volume Expansion 

1—Suitable carrying case (Western). 
1—Base, size 9 x 6 x 2 (Arcadian). 
3—Electrolytic condensers, 8 mfd. 
1—Power transformer, 385v. 80 m.a. 
1—.5 meg. volume control ( I.R.C.). 
1-1.5 ohm resistor ( I.R.C.). 
1-20 ohm resistor, 1-watt ( I.R.C.). 
1-250 ohm 1-watt resistor (I.R.C.). 
1-1000 ohm 1-watt resistor  I.R.C.). 
2-2,000 ohm 1-watt resistor (I.R.C.). 
1-50,000 ohm 1-watt resistor ( I.R.C.). 
1-250,000 ohm 1-watt resistor (I.R.C.). 
1-500,000 ohm 1-watt resistor ( I.R.C.). 
1-1.5 meg. 1-watt resistor  I.R.C. I. 
1—.1 mfd. tubular condensers (T.C.C.). 
1—.5 mfd. tubular condensers (T.C.C.). 
2-25 mfd. electrolytics (T.C.C.). 
3—Octal  sockets,  1 6-pin  socket,  2-way 

switch, dial  lamp, knobs, sundry hard-
ware, etc. 

1—Gromophone motor (Callan', Garrard). 
1—Pick-up (Collaro, Garrard). 
1—Speaker, 5,000 ohm loaf, 1,500 ohm field 

(Amplion, Role). 

gain necessary to obtain this power 
from the type of pick-up used. 
Practical experiments with Parry's 

latest amplifier, as detailed in this 
issue, proved that it was ideal for the 
purpose, and we have every confidence 
in -recommending it as the most 
highly developed simple amplifier cir-
cuit ever offered in any part of the 
world. 
Used under the conditions intended 

it is a truly wonderful amplifier, 
bringing  out  reproduction  from 
records which few people realise is 
possible. 
Bass  notes  make  the  crockery 

rattle, and yet the highest notes of 
the violin come through with the ut-
most clarity and not a trace of 
screechiness. 
The acoustic compensation, in con-

junction with the volume expansion 
and tire distortion-free output allows 
truly brilliant reproduction to be ob-
tained. even when the volume is kept 
to quite a low level. This feature 
alone is worth considerable emphasis. 
Usually it is found that all brilliance 
goes from the reproduction when an 
amplifier is operating with the volume 
cut down. 

Practical Work 
Practical work with the amplifier 
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proved that Parry's theories were well 
founded and that values were not at 
all critical. In every way the circuit 
prbved ideal for service. 
Parry goes to considerable length 

to get some bass boosting, but in 
practice we found this unnecessary 
when using a crystal pick-up. Tests 
with several samples proved that they 
all tended to accentuate the bass, 
thereby suiting the amplifier without 
any need of the network suggested by 
Parry. 

A resistor with a fixed value of 
2,000 ohms was found to be com-
pletely satisfactory in place of the 
10,000 ohm  variable mentioned by 
Parry. 
As a result of this laboratory work 

we are able to offer a circuit and 
picture diagram of an amplifier we 
can thoroughly  recommend.  Those 
who wish to do further experimenting, 
however, can find almost endless scope 

(Continued on page 48) 

Forget that 
Biscuit-tin 
Complex ... ! 

WESTERN CABINET 
CHOSEN  EXCLUSIVELY 
FOR "ELECTRO-PORT." 

AMPLIFIER 
The cabinet for the "Electro-Port:' 
amplifier shown above was built by 
us  to  the  Editor's specifications. 
Strongly built, and covered in latest 
airway-canvassed leather-cloth, this 
cabinet is fitted with heavily-plated 
hinges  and  catch,  together  with 
carrying handle. 

WRITE NOW FOR QUOTATION 

Radio Cabinets For All 
Purposes 

Fo( years we have specialised in 
making cabinets for mantel radios 
of all types, for portables, and for 
test equipment. 
Forget that biscuit-tin complex and 
house that new chassis in a cabinet 
worth of it . . 

A CABINET BY WESTERN 

WESTERN 
MANUFACTURING CO. 
18  THIRD  AVE N UE 
FIVE DOCK - - - SYDNEY 

Phone   UA 3444 
Here is the circuit.  The picture diagram is above. 
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•  inattwave M vieue'"L'jil:EAST 
NOTES FROM MY DIARY  

Recruits Respond 
With this issue comes my thirteenth 

attempt to keep up interest in short 
waves for those who have already 
explored this fascinating avenue and 
an endeavour to get others to use that 
portion of their set that permits them, 
as Sir Ernest Fisk said when opening 
"The Romance of Radio Exhibition," 
"to open up that magic door which 
brings the world before you." 
The growing number of reporters, 

the new members of the All-Wave 
All-World DX Club and the record 
number of new. subscribers suggest 
that the policy has been approved. The 
lecturettes I gave at the Royal Em-
pire Agricultural Show and at "The 
Romance of Radio" Exhibition at 
David Jones attracted such crowds at 
all sessions that I am firmly con-
vinced of the ever-increasing interest 
in overseas listening. 
Fully aware of the excellence of 

the modern receiver, these distant 
countries now feel they can claim the 
world as their audience, and the con-
sequent international flavour of the 
programmes makes listening all the 
more  enjoyable.  This combination 
and the fact "long distance" per 
radio costs no more is undoubtedly one 
of the reasons for the converts. I 
was pleased at the two occasions re-
ferred to, to meet so many of our 
reporters. Quite a number I know 
only by name, but the general know-
ledge they had of overseas reception 
fully confirmed the impression I had 
gained from their exhaustive reports. 

Schedules Go Overboard 

The  American broadcasting sta-
tions, ever mindful of the interest in 
topical events, throw convention to 
the winds and schedules and pro-

grammes are sacrificed at a moment's 
notice when a sudden change in world 
affairs takes place.  An instance of 
this was the German invasion of 
Yugoslavia. WRCA, 9670kc, 31.02m, 
continued long after 4 p.m., their cus-
tomary hour for closing. Unfortun-

•••••••••••••••••• 

WITH THE REPORTERS 

Those helping this month are: — 
Wm. Bantow, Edithvale, Vic. 
A. Beattie, New Lambton, N.S.W. 
John S. Beatty, Kovieng, T.N.G. 
P. Byard, Launceston, Tas. 
A. T. Cushen, Invercargill, N.Z. 
A. Deppeler, Edmonton, Q. 
L. Edel, Rose Bay, Sydney. 
Dr. K. B. Gaden, Wollumbillo, Q. 
N. Gandy, Wellington, N.Z. 
Roy Hallett, Enfield, Sydney. 
H. I. Johns, Nelson, N.Z. 
B. W. Keats, Launceston, Tas. 
K. B. Mitchelhill, Muswellbrook, 
N.S.W. 

G. Muller, Newtown, Sydney. 
S. I. Nelson, Cairns, Q. 
W. H. Pepin, Maylands, W.A. 
Hugh Perkins, Malando, Nth. Q. 
M. Rogers, Hunter's Hill, Sydney. 
E. E. Seward, Marrickville, Sydney. 
R. Taylor, Mosman, Sydney. 
T. Whiting, Five Dock. 

Gentlemen, I thank you. 
South  Australian  reports  wanted, 

please. 
Send in reports as fast as you hear 

anything unusual; also items for "Help 
Wonted." 

ately, we were unable to benefit from 
the subject matter, as KGEI, opening 
at 4 p.m. as usual on exactly the same 
frequency, figuring their source of in-
formation was just as reliable, did 
their  best.  Result:  Bedlam  and, 

THE FALL OF GREECE 

Naturally  anxious  to  hear the 
latest news from Greece, I tuned to 
SVM on 30.196 metres at 5.35 a.m. on 
Thursday, April 24. When the sta-
tion did not open as is customary at 
5.40, I was uneasy as to its fate. 
However, at 5.48 I noticed a carrier-
Wave and, sure enough, Athens was 
there. But it was not our usual an-
nouncer and the news was not the 
cheerful reference to victorious ad-
vances we had become accustomed to. 
No, it was the statement that the 
Proclamation  of  King George  II. 
would be read. It was, and the emo-
tion of the reader could be distinctly 

noticed. After it was read, I thought 
for a while and then tried to pic-
ture this poor man in front of a 
microphone not knowing who would 
be his audience, but probably hoping 
the world would hear his sad story. 
Regrettable as the news was, I felt 
pleased I knew at least one person 
was listening. 
On Monday, April 2.8, SVM, Athens, 

was not on the air. Will this splendid 
transmitter be used by the Germans 
as they have done in other conquered 
territories? I feel glad now that I 
was one of the audience at the final 
curtain. 

strangely  enough,  the  New  York 
transmitter, if anything was a trifle 
the louder. 
WNBI,  11,890kc,  25.23m.,  who 

usually close at 4 p.m. stayed on an-
other hour or so, and the Columbia 
Broadcasting System outlet in Phila-
d.lnhia, WCAB, 49.50m, was heard 
till 7 p.m. 

And Still They Come 
All India Radio are being heard 

at terrific strength on 7290ke, 41.15m, 
from about 10.30 p.m. They may open 
earlier, but at 10.45 announce in Eng-
lish, "This is Delhi calling. We are 
also on VUD-4, 25.36m, and VUD-2, 
8.5.84m." They appear to leave the 
air on 41.15m. at 11.30 after an-
nouncement in Hindustani.  All at-
tempts to land them on 85.84m failed. 

A Familiar Voice 
When checking up mid-day recep-

tion on April 25, I happened to he 
tuned to London just as George Ivan 
Smith spoke in Radio Newsreel. He 
referred to several towns he had 
visited and gave a splendid picture 
of Lisbon with its now more than 
ever cosmopolitan  population  He 
mentioned the beauties of the Eng-
lish countryside and paid a great 
tribute to the courage of the Brit-
ishers whose one and only thought 
was, "There's a job to be done." 

Antics on 13 
I think we can shortly expect some 

antics from the 13 and 16-metre 
bands. This is just about the time 
when one night they will behave 
splendidly, while on the next their 
poor showing would almost suggest 
trouble with the set on that band. 
Reaching the height of their idio-
syncrasy about the middle of May, 
they will most likely refuse to be 
friendly until August, when from then 
on, they will show an eagerness to 
come into the field or, rather, the 
air again. 
Have noticed on several occasions 

during the last week, the 19-metre 
band has been poor between 9 and. 
10.30 p.m.  In fact, on two nights 
in succession it was impossible to 
hear anything. At 11 p.m. signals 
were back to normal. 

Welcome 
Welcome to Mr. John S. Beatty, of 

Kavieng, T.N.G., as a member of the 
All-Wave All-World DX Club. Mr. 
Beatty sends a list of loggings which 
shows  the  variation  in  signal 
strengths in his location compared 
with Sydney. 
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Listeners  are  reminded  of  the 
changes in Daventry schedules and 
frequencies, a good many of which 
will probably have been noticed be-
fore this issue arrives. Under "This 
Months  Loggings"  I have  shown 
most of the changes. 

Brief Mention 

Listeners are reminded that some 
of the United States of America adopt 
Daylight Saving as from April 27, so 
schedules shown under Loggings may 
• • a trifle. 
The new A.B.C. transmitter, VLR-8, 

25.51m, appears to be generally ap-
proved by reporters, affording a.much 
better signal, particularly in Queens-
land. However, there are times when 
1 wish they were a little farther 
away from GSD. 
Although the remarks heard may 

not be those of the oldest inhabitant, 
1 am suie we all welcome back to the 
air, OFE and OFD, Helsinki, Finland. 
They are both being heard daily in 
the  early  mornings  and  mid-
afternoons. 
Running over the 25-metre band on 

March 3L heard Radio Saigon open 
up at 10 a.m. All talk was in French. 
VLQ-3, 15,310kc, 19.59m, is being 

used in place of VLQ-7 for Transmis-
sion X. to North America. If you 
doubt this statement, sit up till 3.55 
a.m., when they are due to commence. 
MTCY, Hsinking, 9540kc, 31.43m, 

opens at 7 a.m. with news in English. 
WGEO. Schenectady, 9530kc, 31.48m, 

is now being heard well, and the 
session being continued till 3 pan. 
meets with general approbation. 
Looks as though XMHA, Shanghai, 

have forsaken 25.24m for their old 
love, 25.31m. Signal is splendid, and 
news at 9 p.m. by Carol Olcott can be 
followed with ease, but when VLQ-2 
later on appears things are NOT so 
good. 
That station heard after 2GB closes 

down is JOAK-2 in Tokyo, one of the 
broadcast transmitters of Japan on 
exactly the same wavelength as 2GB, 
viz.. 345m. 
The peculiar language round about 

8 a.m. on 31.51m is the Paris station, 
"Y," using Arabic. 
RW-15. Khabarovsk, on 31.36m, ap-

pears to have left the air of an even-
ing, with the result our old friend, 
KZRIVI, Manila, "The Nation's Sta-
tion" can again be enjoyed. 
Dr. Gaden tells me my favourite 

musical  programme  from  London, 
"Hi-Gang," is to finish on May 18. 
Perhaps that signals the oft talked-
of visit to Australia of Bebe Daniels 
and Ben Lyons. 
Roy Hallett tells me the Columbia 

Broadcasting System are building on 
Long Island, New York State, two 
new transmitters of 50 k.w. power, 
due to go on the air about September. 

8-VALVE TRIPLE WAVE MODEL 

Cut out 
this 
Coupon 
and post 
to-day. 

The only set of its kind obtainable on the Australian market! Speciclly 
designed for critical listeners who wont something better, something 
different, something more exclusive than the average set. It is out-
standing in performance and will eclipse anything you've ever heard in 
the way of reception; tone is magnificent, with full, mellow, deep, 
rich volume, and sensitivity of response has to be experienced to be 
appreciated fully. Dependability of operation and general satisfaction 
is guaranteed by "ULTIMATE" reputation — there is not a Setter 
set made! 

Fitted with exclusive  LIGHT RAY TUNING (obtainable only in 
"ULTIMATE"); Four Controls: Tone, Tuning, Wave Band and Volume; 
Short-wave band 16-50 metres, medium wave band 40-123 metres, 
broadcast band 1600-550 kilocycles; Electric Eye; A.V.C. Spin Tuning; 
Special 8" Rolo Reproducer; illuminated "Sliderule" Pointer Dial, etc., 
etc.  Specially protected against  insect  invasion and impregnated 
against humidity.  The ideal set for districts where reception is diffi-
ult or uncertain! 

ECRET GERMAN PEACE STATION! "Ultimate" Radio-owners can easily receive 
his stat: on on 30.76 metres from 5.45 to 6 a.m.  ,EaEt. Stand. Time ,. Hear 
slis special English session from the German Christian Peace Secret Station. 

GEORGE BRO WN C. CO. PTY. LTD., 267 Clarence Street, Sydney. 
Pleae send  me  particulars  of  "ULTI MATE"  Radio  Receivers  as 

cd,ertised in "Austra:asan Rodio World." 

NAME 

ADDRESS R W 

GEORGE BROWN CI CO. PTY. LTD., 267 Clarence St., Sydney 

The Australasian Radio World: MeYy 1941 Page 43 



Where 

ILIDIGGINGS 
ALL  TIMES ARE AUSTRALIAN  EASTERN  STANDARD 

known, schedules  are  shown, but  tsteners  must  remember  overseas  stations 
reserve the right la  make  alterations  w:thout notice. 

With the rapid improvement in dayl.ght recept:on, which has not yet reached its peak, 
more and more stations wi.I se heard for a longer period. 

AFRICA 
Abyssinra: 
12AA, Addis Ababa  ..  9650kc, 31.09m 
Schedule unknown, but heard around 5 a.m. 

Algeria: 
TPZ, Algiers  12,120kc, 24.76m 
Schedule:  4 a.m.  to 9 a.m.;  5.30  p.m. 
to 6.15 p.m. 
Good both mornings and evenings (Beattie). 

TPZ-2, Algiers  896,,kc, 33.48m 
Schedule:  a.m. to 9 a.m., 5.30 p.m. to 
6.15 p.m. 
Fa .: 7 a.m. I Nelson, Beattie). 

Belg:an Congo: 
OPM,  Leopoiavi Ile  29.59m. 
Schedule: 4.55 a.m. to 5.45 a.m. 
Pcor signal, fades badly (Beatty, N.G.). 

Egypt: 
SUX, Cairo 7865kc,  3815m 
Schedule: 4.30 a.m. to 6.30 a.m. 
R5 at 6.30 a.m. (Nelson, Beattie, Byard). 

French Equatorial Africa: 
FZI, Brazzaville  1 l ,965kc, 25.06m 
Schedule: 6-7 a.m., 4-4.30 p.m. 
Weak in mornings (Nelson/. Clear and loud 
in afternoons (Rogers, Beattie). 

Gabon: 
FHK. Librev:lie  . 9320kc, 32.18m 
Schedule: 7 to 9.15 a.m. 
R5 when closing  (Taylor). 

French Morocco: 
CNR-2, Rabat  I 1,940kc, 25.13m 
Not reported. 

French West Africa: 
Senegal: 
FGA,  Dakar  9405kc, 31.90m 
Not heard lately (Nelson). (Mr. Nelson was, 
I think, the first to  log  this station in 
Australia. -Ed.) 

God Coast: 
Rritish West Africa: 
ZOY, Accra  4915kc, 61.04m 
Mi., Taylor, Mosman, writes. "After many 
attempts, I at last heard ZOY on Saturday, 
April 5.  In English session at 4 a.m, they 
announced as ZOY, Accra, Gold Coast. Sig-
nal was 45." 

South Africa: 
Kenya: 
VO7LO, Nairobi  6083kc, 49.31 m 
Schedule . 2.15 a.m. to 5.15 a.m.  News at 
2.30 and 4. 
Generally an excellent signal. 

ZRH, Pretoria  6007kc, 49.94m 
)-(eard around 3.30 a.m. 

ZNB, Mafeking 5900kc, 50.95m 
Heard at 3.30 am. R5 (Taylor). 

Rhodesia: 
THE POST OFFICE STATION, Salisbury 

7317kc, 41 m 
Schedule: 2 arn. to 6 a.m. Relays Daventry 
at 4 a.m. Closes with ''God Save the King." 
R5 at 5 a.m. (Toy!or, Nelson). 

nortuquese East Africa: 
Mnpambique: 
CR7BE. Lourencn Mnrques  97)0kc, 30.9m 
Schedule  5 to  7 a.m. except  Mondays 
News 5.55. 
48 at 6 dm. (Nelson). 

CR7AA, Lourenco Marques  6035kc, 49.75m 
Weak, but aud be just at opening at 5 a.m. 

Portuguese West Africa: 
Angola: 
CRtiAA,  I obita  7614kc, 39.39m 
Fair  signal  on  Sundays  at  5.30  a.m. 

_ 
Natal: 
ZRO, Durban  9750kc, 30.75m 
Closes at 7 a.m. after B.B.C. News. 

Spanish Morocco: 
Radio Falange, Tangiers  7090kc, 42.31 m 
Schedule: 6 to 8 a.m.  All Spanish. 
R6 at 7 n.m. (Taylor). 

Madagascar: 
RADIO TANANARIVE, Tananarive 

6063kc, 49.48m 
Heard at 12.15 a.m.  Female  announcer; 
fair signal (Whiting). 

AMERICA 
Central: 
Costa Rica: 
TIPG, San Jose  9620kc, 31.19m 
Loudest of the Central Americans.  Stronger 
when closing at 2.35 p.m., March 24, than 
I have ever heard him at 10 p.m. (Gaden). 
Very good after VLQ closes (Ne(son). 

T1EP, San Jose  6695kc, 44.82m 
Ooens weakly at 10 p.m. (Nelson). 

T1LS, San Jose ....  6165kc, 48.66m 
Schedule: Opens at 10 p.m. 
Strong nightly (Gandy, Nelson). 

TIGPH, San Jose  5910kc, 50.72m 
Reported  being  heard  again,  so  here  is 
schedule- 10 to 11  p.m., 3 to 4 a.m., 9 
a.m. to 1 p.m. 
Slooan is "Rodio Alma Tice."  Opens with 
n  mcrc'.  one time, was Ted Lewis' 
"Good-night Medley." Address is: Apartado 
800, but you are warned they are slow at 
verifying -Ed. 
Salvador: 

YSPA, San Salvador  ...  10,400kc  28.55m 
Schedule: 11.10 p.m. to midnight; 4-6 a.m.; 
30 a.m. to 2.30 p.m. 

Signal is now weak (Byard). 

TG WA, Guatemala Sity  15.170kc, 19.77m 
Monday mornings from 5.30 a.m. to 8.15 

R6 to R7 when closing (Deppeler). 
TG5JG, Guatemala City  11,440kc. 26.22m 
Has been reported heard in late afternoon. 

TO WA, Guatemala City  9685kc, 30.98m 
Heard on  favourable  days till 2.30 p.m. 
Weak i Nelson). 

TGQA, Quezaltenango 6400kc, 46.88m 
Excellent Sunday afternoons at 4.30 p.m. 

TG-2, Guatemala City  r,200kr. 48.39m 
Closed at 6.04 p.m., March 23 (Gaden). 

British Honduras: 
ZIK-2,  Belize  10,600kc,  28.30m 
Schedule: Wednesday, Friday and Sunday, 
4 to 4.30 a.m., 11.30 to 11.50 a.m. 
Heard for first time Good Friday at 4.15 
a.m.  Siena? R4 (Taylor). 

Panama: 
HP5A, Panama City  11,700kc, 25.61m 
Schedule: 10 p.m. to midnight. 
Good at 10 p.m. (Nelson). 

HP5J, Panama City ...  9607kc, 31.22m 
Schedule: 10 p.m. till midnight. 
Good at 10 p.m. (Nelson). 
Heard  distinctly when closing  at  3 p.m. 
(Gaden). 

KHE,  Kahuku  17,980kc,  16.69m 
Heard  one  Sunday  morning  (Seeward). 
This  is a point-to-point  communication 
and no verification will be sent -Ed.) 

North: 
WNBI, Boundbrook  . 17,780kc, 16.87m 
Schedule:  Midnight to  10.45  a.m.  News 
1 a.m. 
R7 at 10 a.m. (Cushen). 

WRU W, Boston .  .  15,350kc, 19.54m 
Schedule: 5 to 8.35 a.m. News at 6.30 and 
7.30 a.m. 
Poor signal  (Beattie).  Will  probably im-
prove. -Ed. 

KGEI, 'Frisco  ...  15,330kc, 19.56m 
Schedule: 10.15 a.m. to 3 p.m. News,  0.45 
C. m. 
Heard  from  1.30 p.m.  with  fair  signals 
Beattie). 

WGEA, Schenectady .  15,330kc, 19.56m 
Schedule: 2.15 a.m. to 9 a.m.  News, 4.45 
and 7.55 a.m. 

WCBX, New York  15,270kc, 19.63m 
Weak at 7.30 a.m. 

WL WO, Cincinnati  .  15,250kc, 19.67m 
Schedule: 11 p.m. to 7.45 a.m.  News 11 
n.m. and 4.45 a.m. 

WPIT, Boston  15,210kc,  19.72m 
Heard up till 10.15 a.m. (Gaden). 
Schedule wanted. -Ed. 

WNRI, Boundbrook  )1,890kc, 25.23m 
R8 when closing at 4 p.m. (Cushen). Heard 
on Aoril 6 till  5 p. m.  Very good signal 
(Beattie). 

WBOS, Boston  11,870kc, 25.26m 
Schedule: 7 a.m. to 2 p.m.  News, 9 a.m. 
Weak at 9.30 a.m. (Nelson). 

WCBX, New York ..  11,830kc, 25.36m 
Schedule: 7 a.m. to 9 a.m.  News, 7 a.m. 
and 8.45 a.m. 

NE W  STATI O NS 
Azores: 
CT7AJ  Ponta nelnada, 4002kc, 75.00m: This 
is the station I referred to last  month. 
Mr. Taylor, of Mosmon, is positive he heard 
this station.  Here is what he says, "I don't 
blame you  for finding  it a bit hard to 
believe the reception of CT2AJ, but, never-
theless, it is true.  Here is how it came 
about.  I was listening around 75 metres 
one night at 10.45 when I heard a station 
on approximately 75 metres.  I listened till 
11 o'clock and then I heard "Ponto Del-
gada, Sao Miguel Azores."  I then looked 
un some American magazines I have and 
found CT2AJ on 74.95 metres, to be locat-
in Azores.  Also the time coincided with 
the schedule.  It has also been heard now 
et 8 a.m.  At both times it is R5." 
Going through my papers, I find this station 
is shown and frequency and wavelength. 
Azores, or Western Isis, Portuguese group 
in mid-Atlantic, 1500 S.W. of Ireland, and 
1700 miles E. of Nova Scotia; area 922 sq. 
miles; population, 254,000; capital, Aupra, 
on Terceira I. 
Ponta  Delgada,  on  Sao  Miguel,  is the 
largest town in the Isles, with a population 
of 16,179. 

India: 
VUD-2, Delhi (7290kc, 41.15m): This is not 
actually o NE W station, but has only been 
noticed durino  the last  month  as oper-
ative.  Opens at 9.30 p.m. with some pro-
gramme  as  VUD-4,  25.36m.  Closes  at 
11.30.  Heard announcing at  10.45,  they 
were on 85.84m and 25.36m.  Latter fre-
quency  is well  known to us, but so far 
have not heard them on theformer.  The 
41.15  signal  is probably as loud as any 
on the air. 

Another of the Secret  Stations  has  shown 
up. Location is unknown, but the language 
used is, as far as I can make out, "Sender 
Europaeischer Rundfunk" ("European Redo 
Station"). Stationopens at 7 a.m, sharp in 
German, and for about ten minutes gives 
a talk  in German.  After a brief pause, 
sometimes talks in French. Announce they 
are on the air at 9 p.m., 11 p.m., mid-
night and 2 a.m.  It is of course the 9 p.m. 
session I heard (7 a.m. Sydney), on 9.66 
mc,  31.96m.  Careful  tuning  is required, 
although strength is good, as 2R0-9, on 
31.02, is on one side, and WCBX, 31.09, 
on the other. 
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"tv10 E SIAIIONS VER 
POUND OUILP:f . . t ." seo›.p.à:OuRtà 

"Once over the dial was enough o con  ngin 

firm the 
ok opinion thot 

this  little set hos the  most remar kable knack  bri g in 

distant stations with eose. On the short waves th hch 

e weaker 

overseas stations come through with a clarity wi  could 
only be classed as uncanny • . . the nett result is a receiver 

which gives more stotIons per pound outlay than any other 
receiver we have ever  reviewed in these columns." —A.G. Null 

4\1. 
DUAL WAVE 
'TA.13LE 
MODEL S 
65 and 66 
4or A.C., Battery 
and Vibrator 
Operation) 

Power Operation: MODEL. 65, 200/2.60 volts,  Cabinet: Moulded Zonite ol particularly at-
A.C. electric mains.  MODEL. 66, one 2-volt  troctive design.  Dimensions: 151" X 9-V 
"A" ord three 45-volt  Batteries for it  1.  CO\OUC.  Burr-wolnLe,  w.th  Florentine 

odopted for vibrator operotion by the odd  bronze-tinish metal fret bars. lion of Mullard Special Vibrator Converter  Controls: «Tuning (front of cobinet), Wave-
Unit --one 6-volt  Battery) .  r.hange Switch iright side), Volume tleft ot 
Wove-bonds; 54o/1600  )Austrolosion  Cobinetl , with "Tone Control to rear.  Diol 
broadcast) and 16/50 Metres (Short-wove).  light switch cornb.Aes with l'one Control in 

Electrodynamic Speaker.  valves:  Special  dual  ond  tr)ple-purpose 
Reproduction: Specially designed 6" "R01.-A"  Model 66. 

pointer.  Austrolosion stations divided into  Worranty:  Covered bV  the  corePrehensIve Dial: Vertical  ponel tyçe with horizontai  MULLARD Master Vexes. 

JAAd 

States zones, with Short-wave scale in cen-  MULLARD guorantee for a period of twelve 

tral position for tuning ease.  m onths. 

SPECIFICef IONS ASO  'EECHNICAL DATA 

MULLARD-AUSTRALIA  PTY 

Model 65 

£17/19/6 

Model 66 

£25/17/6 
Complete 

ullard 
"RADIO FOR THE EMPIRE'S MILLIONS" 

LTD.,  367-371  KENT  STREET, SYDNEY. Tele.: Mi 4688 
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WRUL, Boston ....  11,790kc, 25.45m 
Schedule:  1 a.m.  to 3 a.m.  (News 2.-t5 
a.m./; 5 a.m, to o.35 a.m.  (News 6.30 
and 7.30). 
Appeared to be weak for week or so, bu) 
now  O.K.  Think  stays  on  till  9.30  on 
Sundays. -Ed. 

WRU W, Costeil  I,73Ukc, 
Schedule: 9 a.m.-1.50 p.m.  NCw  j a.m. 
Fair at 10 a.m. with News (Beattie). 

WLWO, Cincinnati  I dlukc, 2).62m 
Schedule: 8 a.m. to 10.45 a.m.  News, 8.30 
and 9.25 o.m. 
Good right through. 

KGEI, 'Frisco  96-rOkc, 31.02m 
Schedule: 4 p.m. to 6 p.m.  (News 4 p.m. 
and 5.55 p.m.); 10 p.m. to 3.10 a.m. (News 
(0.30 p.m., 12.30 a.m., 1.30 a.m., 3 a.m.). 
Lice a local late afternoon (Johnsi. Good 
at 2 a.m. (Cushen). 

WRCA, boundbrook  9670kc, 31.02m 
Schedule: 7 a.m. to 4 p.m. 
Very good from 3-4 p.m. 
On April  6 stayed on air after 4 p.m. 
KGEI, on opening at 4 p.m., interfered, bu: 
got the worst of  it, although both were 
spoilt (Beattie). 

Wt-rIX, New York  9650kc, 31.09m 
Schedule: 7 to 9 a.m.  News at 7 and 8.45. 

WLWO, Cincinnati ....  9590kc, 31.28m 
Schedule: 11 a.m. to 4 p.m. 
Signal  improving;  now  R8  at  4 p.m. 
(Cushen, Beattie). 

Screnectady  9550kc, 31.41 m 
Schedule: 9.15 a.m. to 12.15 p.m. 

WGEO, Schenectady  ..,.  9530kc, 31.48m 
Schedule: 6 a.m. to 3 p.m.  News, 7.55 and 
9.25. 
Exiended time is excellent, and they are 
asking for reports. -Ed. 

WCdX, NEW York ..  617Okc, 48.62m 
Heard late afternoons. 

WCAB, Philadelphia ....  6060kc, 49.5m 
Heard at 4 p.m. 

WRU W,  Boston ....  6040kc,  49.65m 
Schedule: 9 a.m. to 1.50 p.m. News 10 a.m. 
On Sundays and Mondays opens at 8 a.m. 

Mexico: 
XtQQ, Mexico City .  9680kc, 30.99m 
Schedule: 11 p.m. to 2 a.m. 
Good  signal.  Fair  signal  at  midnight 
(Nelson). 

XEW W, Mexico City  . . 9503kc, 31.57m 
Closed 3 p.m. Saturday, 4 p.m. Sunday. Very 
fine  (Gaden, Nelson). 
Heard between 2 p.m. and 4 p.m. at great 
strength,. -Ed. 

XEXA, Mexico City  6180kc, 48.54, 
Opens about 11 p.m. and probable cause 
o' noise on Saigon. 

South: 
Argentine: 
LRX. Buenos Aires  9660kc, 31.06m 
(Quite  good at 9.15  p.m.  (Edell.  Very 
faint at 10 p.m.  (Nelson;.  Heard closing 
230 p.m.  (Gaden). 

Bolivia: 
CP-5, La Paz ....  .  6200kc, 48.39m 
Heard at 10 p.m. (Gaden). 

Ecuador: 
HCJB, Quito . .  . 12,460kc, 24.08m 
Schedule: 9.55 p.m. to 11 p.m. 
Only weak  now  from  10  p.m.  ( Nelson, 
Gandy). 

Chile: 
CB-1180, Santiago  11,980kc, 25.04m 
Bugle  notes  when  closing  at  3 p.m. 
Excellent till 3 p.m. on Sundays (Cushen). 
Weak from 9.30 p.m.  (Nelson). 

Colombia: 
HJCT, Bogota ...  9630kc, 3115m 
Closes weakly at 2.30 p.m. (Gaden  (An-
nounces  as  Radlo Difusora  Nacional de 
Colombia en Bogota. Often spells out HJCT 
in perfect English. -Ed.). 

Uruguay: 
CXA-8, Montevideo .  9640kc, 31.12m 
Closes week days 2.30 p.m.  (3 p.m. Sun-
doses) with hymn on organ while announcer 
speaks (Gaden). 

THE EAST 
Burma: 
XYZ, Rangoon ....  )... 6007kc, 49.94m 
Schedule: 9.45 p.m. to 1 a.m., except Sun-

days. News at 12.30 a.m. 
Heard well from opening. 

XZZ,   349ukc, 86.00m 
In parallel with XY Z. 

China: 
XOZ, Chengtu  15,510kc,  19.34m 
Can be  heard some nights  tram st 

XGOX, Cnunyking  lo,20Ukc,  i9. i4m 
Schedu.e:  (J-11.5 a.m.; 2.30-o.5 p.m.  Eng-
tisn news at 5.20 p.m. 
Nov,'  I urkey has gone,  afternoon  session 
good (Gaden). 

FFZ, 5nangnui  12,090kc, 24.83m 
Schedule: 71 p.m.-I a.m.  News  I p.m. 
.'or or iv p.m. 

XGRS, Shanghat  12,015kc, 24.97m 
Schedule: I p.m. to 1 a.m. 
Ine Voice or Europe."  News 10.30 p.m. 
and 12.15 a.m. 
and 12.15 a.m.  Still announces as  11.88 

2.‘5m (Gaden). 
XMnA, Snanghai 1 I,853kc, 25.3 1m 
schedule: 6 p.m. to midnight News, 9 p.m. 
and 11.15 p.m.  Children's session, 6 p.m. 
to 6.15 p.m. 
Strong 9 p.m. (Bantow). 
Note "The Cali of the Orient" has reverted 
to trie old frequency. Too bad when VLQ-2 
is on. Daylight saving has brought times an 
hou. earher.--Ed. 

XGOK, canton  11,605kc, 25.75m 
Strong each night. News at 10.30 p.m. 

XOZS,   10,040kc, 29.88m 
toeurd at 9.10 p.m.  Good signals. Chinese 
music (H. I. Johns). 

XGOA, Chungking ....  9720kc, 30.85m 
Good tram 10 p.m. 

XGOY, Chungking ...  9635kc, 31.14m 
Schedule: Midnight to 12.55 a.m.  News at 
midnight. 

XGOY, Chungking ....  9500kc, 31.58m 
5 a.m. to 7.20 a.m. in Chinese. 

XPSA, Kweiyang  8484kc, 35.36m 
Schedule: 8.30  p.m. to 2.10 a.m. 
excellent signals at 9 p.m. (Cushen, Johns, 
Pepin). 

XGOY, Chungking ..  9,500kc, 31.58m 
Often heard at 6.30 a.m. (Gaden). 

XPSA, Kwetyang  6980kc, 42.98m 
Excellent signals at 9 p.m.  (Cushen). 

Portuguese China:  • 
CRY-9, Macao ....  6080kc, 49.34m 
Schedule:  (0.30 p.m. to  1 a.m. Mondays 
only. 
Quality is invariably poor. 

Thai: 
HSP5, Bangkok  11,715kO, 25.61 m 
Schedule: 10.50 p.m. to 1 a.m. except Mon-
days.  News, 11.45 p.m. 

Dutch East Indies: 
PMA, Bandoeng 19,380kc, 15.48m 
Schedule: 10.15 to 11.15 p.m. News, 10.45. 

YDB, Soerabava  I5,315kc, 19.59m 
Schedule:  1.30 to 5 .p.m.; Sundays, from 
10.30. 
Better than YOC in afternoon  (Deppeler). 

YDC, Bandoeng 15,150kc, 19.80m 
Schedule:  8.30 to  10.30 a.m.,  1.30 to 5 
p.m., 7.30 p.m. to 1.30 a.m. 

PLJ, Bandoeng ...  14,630kc, 20.51 m 
Schedule: 7.30 p.m. to 3 a.m. 

PLP, Bandoeng 11,000kc, 27.27m 
Schedule: Same as YDC. 

PMN, Bandoeng 10,260kc, 29.24m 
Schedule: Same as YDC. 

YDB, Bandoeng 9550kc, 31.41 m 
Schedule: 7.30 p.m. to 1.30 a.m. 

YDA, Tandjongpriok  . 7250kc, 41.38m 
YDX, Medan  7220kc, 41.55m 
Excellent from 9 p.m. 

PMY, Bandoeng 5145kc, 58.3m 
Schedule: 7.30 p.m. to 1.30 a.m. 

YDF, Soerabaya  4960kc, 60.48m 
Good towards midnight (Pepin). 

YDE-2, Solo 4810kc, 62.37m 
Good lote at night (Pepin). 

YDA, Tandjongpriok  . . 3040kc, 98.68m 
Schedule: 7.30 p.m. to 1.30 a.m. 
Good (Pepin). 

French Indo-China: 
Radio Saigon, Saigon ....  11,780kc, 25.47m 
Schedule: 8.40 p.m. to 2 a.m.  News, 8.45 
p.m., 1.45 p.m. 
"The Voice of France in the Far East." 

Radio Saigon, Saigon  .  61E0kc, 48.54m 
Schedute: 8.40 p.m. to 2 a.m. 
Very loud signal. 

Hong Kong: 
9525kc, 31 49m 

Schedule: 8 p.m. to I a.m.  Relays B.B.C. 
'yews at I I p.m. 

Indio: 
VUD-3,  Gelh  15,290kc,  19.62m 
Schedu,e: Noon to 3 p.m.  (News at 1.20 
p.m.); 4.30 p.m. to 6.30 p.m.  (News at 
b p.m.). 

u, noon (Taylor). 
VUD-4, Deini  11,830kc, 25.36m 
Schedule: 9.30 p.m. to 3.20 a.m. 

I V.DU p.m., 1.50 a.m., 3.15 a.m. 
VUD-2, Dethi  9590kc, 31.28m 
Schcclu.e:  9.30 to 2 a.m.  News,  10.30 
p.m., 1.50 a.m. 

VUD-2, Deihl  7290kc, 41.15m 
Opens  9.30  p.m.  Same  programme  as 
VUD-4,  25.36.  News  10.30.  See  article 
under "New Stations." 

VLIC, calcuita  611 Okc, 49.1 m 
R7 at 2.30 a.m. (Taylor). 

VUE, Delhi  6085kc, 49.30m 
Opens  at  11.30 p.m.  R6 at  11.30 p.m. 
(Taylor). 

VUU-c, Ueihi  4960kc, 60.48m 
KO or 10.30 p.m. (Taylor). 

VUM-2, Madras  4919kc, 60.98m 
R5 at 9.30 p.m. (Taylor). 

YUd, rtomoay  4880kc, 61.48m 
or  10.30 p.m.  (Taylor). 
uo.cu.ta  . 4840kc, 61 98m 

R5 at 10.35 p.m. (Taylor). 
VUB-2, Bombay ....  3480kc, 8620m 
R7 at midnight (Taylor). 

VUD,   3450kc, 86.95m 
R/ at midnight  (Taylor/. 

VUM-2, Madras ....  3430kc, 87.46m 
R7 at midnight  (Taylor). 

VUB, ttombay .  3360kc, 80.28m 
Opens  at midnight  News at  12.10 a.m. 
(Cushen). 

ca.cuti a  3300kc, 90.90m 
Opens at 1.30 a.m. (Cushen). 

Japan: 
(Tokyo considered source of supply unless 

otherwise mentioned) 
Where schedules are shown they are taken 
from May issue of "Radio Tokyo," received 
April  16.  The Broadcasting  Corporation of 
Japan reserves the right to alter schedules 
without* notice. 
JLU-4  17,795kc, 16.86m 
For Latin America: 9 a.m. to 10.30 a.m. 
(Japanese, Spanish and Portuguese). 
For Eastern Districts of North America: 11 
a.m. to 1 p.m. 

JZK  15,160kc, 19.79m 
For South- Western Asia: 1 a.m. to 2.55 a.m. 
iNews, 1.45 a.m.).  For Near East: 3 a.m. 
to 4.30 a.m.  1News, 4 a.m.).  For Pacific 
Coast of North America: 1.30 p.m. to 4 p.m. 
(News. 2.55  p.m.).  For Hawaii: 4.30 to 
6.30 p.m.  (News, 4.35 P•m•)• 
News  session  at  2.55  p.m.  very  good 
(Gaden).  Has been heard fairly regularly 
on Sundays from  II p.m. to  12.30 a.m. 
1Beatty, N.G.). 

JLG-4,   15,105kc, 19.86m 
For Europe: 5 a.m. to 8.30 a.m.  (News, 
8 a.m.).  For  Latin  America: 9 o.m.  to 
10.30 a.m.  For Eastern Districts of North 
America: 11 a.m. to 1 p.m.  (News, 11.05 
a.m.). 

JVZ,   „..  11,815kc, 25.39m 
For Japanese soldiers at the front: 7 p.m. 
to 9 p.m.  For China and South Seas: 9 
p.m. to 12.30 a.m. (News, 11.25 p.m.). 

JZJ  11,800kc, 25.42m 
For South-western Asia:  1 a.m.  to 2.55 
a.m.  (News, 1.45 a.m.).  For Near East: 
3 a.m. to 4.30 a.m. (News, 4 a.m.).  For 
Europe: 5 a.m. to 8.30 a.m. (News, 8 a.m.l. 
For Pacific Coast of North America: 1.30 
p.m. to 4 p.m. (News, 2.55 p.m.). For South 
America: 7 p.m. to 8 p.m. (Japanese, Span-
ish and  Portuguese).  For  Australia  and 
New  Zealand:  8.30  p.m.  to  9.25  p.m. 
(News, 8.35 p.m.).  For South Seas: 9.30 
o.m. to 12.30 a.m. 

JV W-3  11,720kc, 25.6m 
For the South Seas: 11.05 p.m. to 12.30 a.m. • 
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Malaya: 
ZHP-1, Singapore  9700kc, 30.92m 
Schedule: 7.40 p.m. to 12.40 a.m.; News, 
9 p.m. and 11 p.m. 

ZHP-3, Singapore  7250kc, 41.38m 
Schedule: 7.40 a.m. to 12.40 a.m.  French 
and Malay. 

ZHP-2, Singapore ..  .  6175kc, 48.62m 
On  parallel  with  ZHP-1.  R7 at 8 p.m. 
(Taylor). 

ZHJ, Penang ....  6090kc, 49.26m 
Fair signal at night; relays B.B.C. at 11. 
R6 at 9 p.m.  (Taylor). 

Philippines: 
(Manila,  unless otherwise stated) 

KIRH  9640kc, 31.12m 
Schedule: 7.30 a.m.  to 9.30 a.m.  (News 
8.15 a.m.); 6 p.m. to 2 a.m. (News 10.30 
p.m.). 

KZRM  9570kc, 31.35m 
Schedule: 6.45 p.m. to 1.30 a.m.  News, 
8.35, 10.45 and 11.45 p.m., also 12.45 a.m. 
Much  better  now  RW-15  off  the  air 
(Beattie). 
Can be heard opening at 7.45 a.m. 

KZIB  9500kc, 31.58m 
Very poor quality of late. 

KZRF  6140kc, 48.86m 
Fairly strong 10.30 p.m. (Bantow). 

KIRC, Cebu .  6100kc, 49.18m 
Very strong at 11 p.m. 

KZIB  6060kc, 49.50m 
Noise spoils this otherwise loud signal. 

Vatican City: 
HVJ  15,120kc, 19.84m 
Tuesdays:  11.30 to 11.55 p.m.  (English) . 
Heard  on  Friday  afternoons  (Beattie). 
Generally weak (Nelson). 

HVJ  6190kc, 48.47m 
(English session is: 5.15 to 5.30. -Ed.) 
Now in the clear, and English session is R8 
(Cushen). 

Portugal: 
CS W-6, Lisbon ....  11,040kc, 27.17m 
Schedule: 3 a.m. to 6.45 a.m. 
Very good at 5 a.m.  Best at 6 a.m. 

CSW-7, Lisbon  9740kc, 30.8m 
Schedule: 6.50 to 9 a.m.  Talks: On Wed-
nesday, Friday and Sunday from 6.50 a.m. 
to 7.30 a.m. 

CS2 WD, Portugal  6200kc, 48.38m 
Schedule: 6 to 9 a.m. 
O.K. till after 7 a.m. (Gaden). 

Rumania: 
Radio Bucharest  .  9245kc, 32.45m 
Fair at 5 a.m.  Fades (Beatty, N.G.). 

Russia: 
("This is Radio Centre. Moscow, calling") 

RW-96  19.47m 
Schedule: 8 p.m. to midnight. 
R7 at 11 p.m. (Byard). 

RW-96 ...  15,180kc, 19.76m 
Schedule: 2.50 p.m. to 5.30 p.m.; 7.07 p.m. 
to 7.50 p.m.  News, 7.7 p.m.); midnight 
to 3 a.m. 

RWG  14,720kc, 20.38m 
Strong when on (Gandy). 

RNE  12,000kc, 25.00m 
Schedule: 3.30  p.m.  to  11  p.m.  Talk: 
10.30 p.m. 

RAL/RVG  11,645kc, 25.77m 
RVG is heard strongly at 11 p.m. (Gandy, 
N.Z.). 

RW-15, Khabarovsk  9565k.c. 31.36m 
Has been missing of a night lately (Beattie). 

RW-96  9520kc, 31.51 m 
Schedule: 10 p.m. to 8 a.m.  News, 4.30 
and 6 a.m. 

RW-15, Khabarovsk  6115kc, 49.06m 
Good  from 6 p.m. and good in morning 
around 7 a.m. 

RW-96  6061kc, 49.5m 
Midnight to 8 a.m. News, 6 a.m. 

RV-59  6030kc, 49.75m 
Great signal in morning. 

RW-96, Moscow ....  6000kc, 50.00m 
Very good at 7 0.m. (Gaden). 

RV-15, Khabarovsk ....  4273kc, 70.2m 
R7 at 8.30 p.m. (Taylor). 

Spain: 
EAQ, Madrid  9860kc, 30.43m 
Good in mornings. 

Rodio Espagne, San Sebastian, 7210kc. 41.6m 
Fair at 6.30 a.m. 

EAJ-9, Malaga  7170kc, 41.75m 
Very good at 6.30 a.m,  Tune carefully. 
Moscow is only a fraction away. 

Radio Malaga, Malaga ....  7120kc, 42.1 m 
Heard at fair strength at 6.30 a.m. 

Switzerland: 
HBH, Geneva ....  18,480kc, 16.23m 
Schedule:  11.45  p.m.  Fridays  to  1.10 
a.m.  Saturdays.  Mostly  English,  little 
French.  News 12.5 a.m., 11.45 p.m.  Mon-
days to 1,10 a.m.  Tuesdays, Italian. Ger-
man and French. 
Good and clear (Nelson). 

HBJ, Geneva  14,535kc,  20.65m 
First Sunday in the month.  3.45 p.m. to 
5.10 p.m. 

HBO, Geneva  11,420kc, 26.31 m 
Same remarks as HBJ. Fair signal. 

Radio Suisse, Schwarzenburg, 6165kc, 48.56m 
Schedule: 4 to 7.30 a.m. 
Always splendid signal. 

NEW SCHEDULES FOR LONDON TRANSMITTERS 
As is usual at  this  time  of  the year, 

London makes many changes in frequencies 
and schedules.  They are shown  hereunder. 
ET.,  Eastern  Transmission;  PT.,  Pacific 
Transmission; .Am.T., American Transmission; 
Af.T.,  African Transmission;  Eur.,  European 
Transmission;  Home,  Home  Service.  News: 
PT., 4.15 p.m., 6 p.m.: ET., 9.00 p.m., 11 
p.m., 2 a.m.; Af.T., 4.00 a.m., 6.45  a.m.; 
Am.T.,  8.45  a.m,  10.00  a.m.,  10.45  a.m.. 
2.30  p.m.;  Eur.T.,  6.00  p.m.,  11.30  p.m., 
.8 a.m.;  Home,  3.00 a.m.,  6 a.m.  Talks: 
PT.,  4 p.m.,  4.30  p.m.;  ET.,  9.15  P.m., 
2.15 a.m.  Newsreel: PT., 5 p.m., 1.30 p.m. 

GSV  17,810kc, 16.84m 
PT..  5.30 to 6.15 a.m.;  ET.,  8.55  p.m. 
to 2.30 a.m. 

GSP .  15,310kc, 19.60m 
PT., 5.30 a.m. to 6.15 p.m.; Af.T., 2.55 
a.m. to 4.15 a.m. 

PT., 2.57 to 6.15 p.m.; ET., 8.55 to 11.30 
P.m.; Af.T.. 2.55 a.m. to 5 a.m. 

GSF  15,140kc, 19.82m 
ET., 8.55 p.m. to 2.30 a.m.; Af.T., 2.55 
a.m.  to  5.15 a.m.,  5.45  a.m.  to 8a.m.; 
PT.,  5,30 to 6.15 p.m.; 2.55 a.m. to 8 
a.m. 

GSE  11,860kc, 25.29m 
Eur., 8.55 p.m. to 2.30 a.m. 

GSN  11,820kc, 25.38m 
Eur., 8.55 p.m. to 2.30 a.m. 

GSD  11,750kc, 25.53m 
PT., 2.57 p.m. to 6.15 p.m.; ET., 11 p.m. 
to 2.30 a.m.; Af.T., 2.55 a.m. to 8 a.m.; 
Am.T., 8.20 a.m. to 2.35 p.m. 

GRX  9690kc, 30.96m 
Eur., 2.55 a.m. to 9 a.m., 6 p.m. to 8 p.m. 
News, 8 a.m. and 6 p.m. 

GRY  9600kc, 31.25m 
PT., 2.57 p.m. to 5 p.m.; Af.T., 2.55 a.m. 
to 8 a.m.; Am.T.. 8.20 a.m. to 2.35 p.m. 

GSC  9580kc, 31.32m 
PT.. 4.15 to 6.15 p.m.; Am.T., 8.25  to 
2.35 p.m. 

GSB  9510kc, 31.55m 
PT., 2.57 p.m. to 6.15 p.m. 

GRU  9450kc, 31.75m 
ET., 11.45 p.m.to 2.30 a.m.  News, 2 a.m. 

GSW  7230kc, 41.49m 
Good at 4 a.m. with News in English for 
Burma and India (Beatty, N.G.).  Fair at 
6 p.m.  (Beattie). 

GRT  7132kc, 42.06m 
Not  sure  of schedule that follows,  but 
heard News at 8.45 a.m. 15/4/41. -Ed.) 
R8 at 5 p.m.  (Cushen).  Very good at 3 
a.m. (Beattie). 

GRR  6080kc, 49.34m 
Home, 2 a.m. to 9 a.m.  News, 3 a.m., 6 
a.m. and 8.45 a.m. 

GSA  . 6050kc, 49.59m 
Eur., 3.30 p.m. to 8 p.m., 2.55 a.m. to 9 

News, 6 p.m. and 8 a.m. 

M URDOCH'S 

MICROPHONE  7 39/6 
Streamlined,  English,  in 
handsome bakelite ease, with transformer, 
battery and volume control.  All built in. 
Also with 20 ft. of twin-shielded wire. 

MORSE KEY AND BUZZER 
Complete 
terminals 
working. 

with  code.  Three  8 / 1 
allow for two-way 
High-note buzzer fitted. 

COIL 
UNITS 

16'6 
Convert your set 
to dual - wave 
or use this unit 
if  building  a 
new one.  Dual-
wave coil units, 
mounted  with 
trimmers  a n d 
padders  on 

wove-change switch. Short-wave, 13 to 39 
metres; broadcasting, 180 to 550 metres. 

NEEDLE-SCRATCH FILTER 
Complete set of parts to build the filter 
as described  in the "Australasian  Radio 
World" of December, 1940.  Panel, poten-
tiometer, condenser, slotted  former,  wire 
and sockets, 10/6. 

English-make Midget Condensers, for short-
wave receivers and band-spread tuning. 
.0004 Twin POLAR brand, 13/6. 
.0003 Twin POLAR brand, 13/6. 
.00045 Twin JACKSON brand, 9/6. 
.0001 Twin POLAR brand, 13/6. 
.0003 Single POLAR brand, 17/6. 
.0001  Single  JACKSON brand, 9/6. 
REISS  MICROPHONE  ASSEMBLY  KIT. 
Built to the original A.R. W. specifications 
of 1938 ond still a best seller. Kit com-
plete with transformer, teak case and Eng-
lish granules. Illustrated in this issue, 29/6 

MAGIC-EYE ELECTRON-RAY TUNER. Com-
plete  assembly  ready to  attach  to any 
set with A.N.C.  4/9. 
31" dial  and  pointer  for  front  panel 
fitting, 2/6. 

WE PAY FREIGHT 
Kindly write to Desk "C52" 

MURDOCH'S - - - SYDNEY 
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VOLUME EXPANSION ,Continued from page 13) PORTO-GRAM 
Frequency Response 

This implies some method of bass 
boosting at low volume, or else some 
fixed filter for low volume," and a 
slight  loss  of  brilliance  at  high 
volumes. 
For most satisfactory results any 

fixed filter should be outside the feed-
back network. This method is prefer-
able, because selective feedback is 
very difficult owing to the low value 
of shunt impedance across the voice 
coil presented by the lamp circuit. 
Also, the large feedback factor may 

cause oscillation at high frequencies 
due to stray capacities, so both the 
feedback line and the amplifier should 
be "deadened" above 10,000 cycles. 
This is easily accomplished by the 
condensers Ci, C2* 
In some cases it may be even neces-

sary to use a small capacity between 
the plate A and earth. 
A suitable filter circuit for the pur-

pose mentioned above is also shown, 
but it must be realised that here is 
another loss of 6 Db in overall gain 
except at low frequencies. 
This may be cut out of circuit by 

leaving in Fig. 5 resistors R., R. and 
condenser C, right out of the circuit. 

LOGGINGS (Continued) 

SCANDINAVIA 
Finland: 
OFE. Lahti ....  11,780kc, 25.47m 
Schedule: 3.30 a.m. to 5 a.m. (News, 4.15 
a.m.); 3.30 p.m. to 5 p.m. 
Used in chain with OFD.  At 4.30 p.m. 
signal was R9, the best signal this month 
(Cushen).  Good at 5 p.m.  (Hallett). 

OFD, Lahti  9500kc, 31.58m 
Schedule: Same as OFE. 
Fair at 4.30 p.m., but suffers from inter-
ference from GSB.  Now using 15 kilo-
watts.  Is excellent in English session from 
4.15 to 4.30 a.m. (Cushen).  Lady reads 
News at 4.15 a.m.  Signal good (Beattie, 
Hallett). 

Norway: 
LKQ, Oslo  11,735kc, 25.57m 
Schedule: 3 p.m. to 5 p.m., 1 a.m. to 7 a.m. 
Heard recently with R7 signal at 2.30 a.m. 
) Edel I.Good at 5 p.m. (Cushen). 

Sweden: 
SBT, Stockholm ....  15,150kc, 19.8m 
Schedule: 6 p.m. Sundays to 7 a.m. Mon-
days. Daily: 4 a.m. to 7.19 a.m.; 11 a.m. 
to noon. 

SDP, Stockholm ....  11,710kc, 25.63m 
Schedule: 4 a.m. to 7.30 a.m.; 11 a.m. to 
noon; 4.45 p.m. to 6 p.m. (Sundays. 6 
p.m. to 7 a.m. Mondays). 
Often R8 at 8 p.m. on Sundays (Cushen, 
Johns). 

MISCELLANEOUS 
Azores: 
CT2AJ, Ponta Delgada  4002kc, 75.00m 
Schedule is believed to be: Thursdays and 
Sundays, 11 p.m. to 1 a.m. 
Heard call-sign at 11 p.m. (Taylor).  (See 
reference under "New Stations." —Ed.) 

Owing to the  pressure on our 
space, a number of loggings have 
been held over until next issue. 

So far, we have not given the am-
plifier  that  curved  characteristic 
necessary to compensate for various 
losses as earlier described. This may 
be done by selective feedback, but only 
by rather complicated means, so it 
will not be discussed here. 
Alternatively, we may use a fixed 

filter. This, however, coupled to the 
already decreased amplification, would 
cause so serious a loss that an extra 
valve stage would be necessary. 
At this point I should like to make 

clear that for full appreciation of ex-
pansion such a stage and filter ar-
rangement is really a necessity. How-
ever, for simplicity we must be pre-
pared to sacrifice something. If the 
simple filter mentioned is used, the 
effect will be pleasing, if not entirely 
satisfactory  from  an  engineering 
viewpoint. 

Correct Record Selection 

Little remains to be said, except, 
perhaps, that Rk is chosen by con-
siderations of lamp current per cent. 
feedback. 
A number of lamps should be 

tested for maximum hot to cold re-
sistance ratio. The best we selected 
was among the 6.3v., .3 amp. class 
having the values given in this article. 
For variable observations, the re-

sistor Et, may be easily a variable 
0-10,000-ohm resistor, this enabling 
quite a range of expansion to be used. 
The 1.5-ohm resistor may be quite 
easily wound up from some discarded 
rheostat. 
A standard power supply and heat-

ing arrangement will, of course, be 
suitable. 
Various levels of "brilliance" may 

be achieved by altering the value of 
C2 or using a tone control in place 
of C,. 
The complete circuit is seen in Fig. 

5, and from the information discussed 
the principles may be applied to any 
other simple amplifiers. 
Some of the "snags" that beset 

"simple" circuits will be more ap-
preciated after due consideration of 
the foregoing, and perhaps that "set 
up" previously condemned may get a 
new lease of life. 
Best results, of course, will always 

be obtained by a correct selection of 
records, and orchestral items are par-
ticularly suited to expansion. 
It is advisable that, for ordinary 

recording, only a small fixed amount 
of feedback be used, hence the switch 
in the secondary circuit may be op-
tional, and, if used, serves to intro-
duce only a very small amount of 
feedback, so allowing greater ampli-
fication to be realised for ordinary 
listening. 

(Continued from page 41) 

for modifications, working, of course, 
with due regard to the points men-
tioned by Parry. 

The 11/2 ohm resistor for the voice 
coil circuit may be a little difficult to 
obtain unless ordered through a radio 
dealer. The R.C.S. factory put through 
a special resistor for us in a matter 
of about half an hour, and, doubtless, 
similar service is available to our 
readers through their local dealers. A 
resistor of the right value is hardly 
likely to be found as a stock line. 

It is not a bad scheme, however, to 
use a 6, 10 or 20 ohm rheostat instead 
of this resistor.  You then have a 
variable which can be adjusted by ear 
to give you the most satisfactory 
result. 

If you use a rheostat in this way 
you will find that the value of the 
resistor is not critical and anything 
up to 20 ohms can be used, a ready 
comparison being available by switch-
ing over from the lamp to the fixed 
resistors. 

The Pick-up 

Up till now we have been staunchly 
supporting the crystal type of pick-
up. notwithstanding its unreliability, 
but this latest development has alter-
ed the situation quite a bit. 
After working on the amplifier for 

quite a time, we came to the con-
clusion that to our way of thinking 
the magnetic type pick-up is capable 
of splendid results when used with a 
compensated amplifier. The particular 
unit we are using, of Collaro brand, 
suits our taste to perfection. 

The Input Transformer 

The  input  transformer  can  be 
mounted on either the amplifier or the 
speaker. In the case of a radio re-
ceiver with caparatively long leads to 
the speaker it may be better to mount 
the input transformer on the chassis, 
as we did with he Acoustic Compen-
sated superhet in the March issue. 
Speakers with the separate trans-
former and suitable plug and cord are 
readily available. 
With the short speaker lead used in 

this particular case, however, we tried 
the effect of taking leads back from 
the voice coil of the speaker to the 
amplifier, fitting a special six-pin plug 
for the experiment.  No ill-effects 
were noticed and we suggest the idea 
as the simplest sohltion to the prob-
lem of using an ordinary speaker ar-
rangement with an amplifier or set 
using this modern form of inverse 
feedback. 
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TRADE PARADE . . . 
Apart from regular stock, Murdoch's Ltd., of Park Street, Sydney, 
specialise in many radio lines that set-builders in these days will 
find next to impossible to get elsewhere. Ample stocks are on hand 
of the lines reviewed below, and all are freight free to any part of 

Australia. 

Add A 
Magic Eye ... 
Using the new Electron Tuner Unit 

just released by Murdoch's, set-owners 
will find it a simple matter to add a 
"magic eye" tuning indicator to any 
standard superhet with A.V.C., ensur-
ing  dead-centre  tuning with con-
sequent elimination of distortion and 
interference. 

The unit comprises an adjustable 
metal bracket with six-pin socket (for 
6U5 valve), fitted with 6-wire cable, 
and 'escutcheon. The 1 meg. target re-
sistor is wired in. The sketch above 
shows under-socket connections of the 
6U5, and indicates how the unit is 
wired in circuit. The lead marked "X" 
connects to the point where the bottom 
of the second i.f. transformer grid 
winding joins the A.V.C. line. 
Price of this unit as detailed above 

is 4/9 (valve, 12/-) post free. 

M urdoch's Make-Your-Own 
Microphone Kit . . . 
For those who prefer to make their 

own, Murdoch's supply a transverse 
current type micro-
phone in kit form, 
ready for assembly. 
The  kit  com-

prises a solid teak 
case, lh oz. bottle 
of  best  English 
carbon  granules, 
pair of ready-drill-
ed and flatted car-
bon electrodes, multi-ratio matching 
transformer, 1 mil. selected mica dia-
phragm, protecting gauze, terminals, 
etc. 
The kit, which is supplied with de-

tailed assembly instructions, repre-

sents excellent value at 29/6. Inciden-
tally, the assemblY of this kit was 
featured by "Radio World" a few 
months ago. Murdoch's report that 
orders have been arriving regularly 
ever since. 

Streamlined 
Home Broadcaster . . . 

For home entertainment and general 
public  address  work  this  super-
sensitive microphone by a well-known 
English manufacturer will be found 
ideal. 
The instrument is housed, together 

with  battery  volume  control  and 
matching transformer, in a stream-
lined black bakelite case, and is sup-
plied complete with 20 feet of special 
shielded twin line. It is very attrac-
tively priced at 39/6. 

Mercury Time Delay  Switch 
from McLellan's 

Two New Lines 
Fro m McLellan's 

CORAD IRONS 
Well-made and thoroughly depend-

able is the Corad electric soldering 
iron, which is distributed by Wm. J. 
McLennan  and  Co.,  of  Bradbury 
House, 55 York Street. 
There are several types and weights 

of Corad irons available, with watt-
ages of 60, 75 90 and 100 watts and 
for voltages of 32, 110 and 240. Bit 
sizes are three-eighths and half-inch, 
the heavier size being standard with 
the 90 and 100-watt models. 
Whilst designed for heavy service, 

the Corad iron is not in any way un-
wieldy; in fact, it is of of most handy 
dimensions for radio work. It is, how-
ever, rated to stand up to hard work 
and will stand full wattage for an un-
limited period without its reliability 
being affected. 
The Corad iron is said to be a 

worthy addition to the famous lines 
already handled by Wm. J. McLellan 
and Co. including T.C.C. condensers 
and I.R.C. resistors.  Can anything 

MERCURY TIME DELAY 
SWITCHES 

A new Australian industry recently 
pioneered by W. J. McLellan and Co., 
of Sydney, is the manufacture of mer-
cury time delay switches. 
The wide variety of light and heavy 

duty types already in production is 
designed to operate with time delays 
of 2, 5, 10, 30 and 60 seconds and 
3 minutes. 
Available in ratings of from 1 to 50 

amps., these switches will find a multi-
tude of applications, not only in radio 
but industry generally. 

If Radio is your business 

THESE PUBLICATIONS WILL INTEREST YOU 
RADIO DIAGRAM AND I.F. INDEX: 96 pages, listing over 3,000 brand-line receivers 
produced in Australia since 1930, with intermediate frequencies, general data and refer-
ences to the locations of published circuit diagrams.  A real time and money saver. 
Price, only 2/6 per copy, post free. 

OFFICIAL TRADE-IN ALLOWANCE HANDBOOK: 64 pages, listing officially authorised 
trade-in valuations for Australian radio receivers produced since 1933. Now in its third 
year of publication and accepted as standard throughout the Commonwealth.  Price, 
1/- per copy, post free. 

RADIO AND ELECTRICAL RETAILER: Fortnightly trade newspaper giving details of new 
releases, trade activities and sales promotional information.  Essential to the proper 
conduct of any radio-electrical business. Subscription, 10/. per year (26 issues). Write 
now for free sample copy. 

Further information and copies of these publications may be obtained on application to 

AUSTRALIAN RADIO PUBLICATIONS PTY. LTD. 
Box  3765 SS, D.P.O.,  SYDNEY  'Phone: FL 30.54 
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SPEEDY QUERY SERVICE 
Conducted under the personal supervision of A. G. HULL 

T.A. (Glebe) wants circuits of dual-wavers 
with  excollent  reproduction  of gramophone 
records. 

A. —Several  circuits  have  appeared  that 
would fill your requirements. They range from 
five valves to eight.  We could mention the 
De Luxe Fidelity job in the issue of November 
and December, 1937, the later version of the 
some in the issues of August and September, 
1938, the 1940 version in the issue of May, 
1940, the Fidelity Six in the issue of June, 
1940, and the Acoustic Compensated superhet 
in the March issue.  Any of the above issues 
are available at 6d., post free. 

P.O.  I Gosford I wants  a powerful  circuit 
for push-pull 6L6G valves in an amplifier with 
inverse feedback. 

A. —In the June, 1938, issue there was just 
such a circuit, rated to deliver 32 watts of 
power output, which is ample  for any two 
commercial speakers. Quality is of a very high 
order, with ample inverse feedback. 
Naturally, there are a considerable number 

of minor resistors and condensers used in the 
circuit, but these are not expensive. 
This issue is available from our office at 

6c1., post free. 

A.E.S.  (Sarina, Q.) is interested in battery 
circuits and sends a copy of a circuit he has 
usad with good results. 

A. —Many thanks for the circuit, but we 
regret that we will be unable to use it at 
the rr.cment. So far as we can see, it follows 
ar.r epted practice, and there is nothing really 
outstanding  about  it.  Properly  built  and 
aligned with efficient components, it should 
be a good all-rounder. 

E.Q. I Norromine) wants details of convert-
ing an ordinary steel guitar to make it into 
an electric guitar. 

A. —Sorry,  but we don't happen to have 
any data on this subject on hand or any 
back numbers which deal with this particular 
problem. 

J.S.  (Maroubra)  wants coil winding data 
for the 6K8G for short-waves. 

A. —Full doto for suitable coil winding data 
was contained in an article on the subject 
in our issue of December,  1938.  This data 
still holds good  as completely  reliable  and 
quite efficient.  Copies are still available at 
6d. post free. 

RADIO PARTS AND 
KIT-SETS 

We supply anything you require in radio. 
We  have  stocks  of  all  radio  parts — 
Kit-sets or assembled chassis.  All makes 

of sets supplied. 
Our prices are the lowest offering, and we 

supply only quality goods. 

Send your order to 

DAVIS RADIO CO. 
WHOLESALE  RADIO  DISTRIBUTORS 

FIRST FLOOR, WEMBLEY HOUSE 
841 GEORGE STREET, SYDNEY 

Phone: M 3917 
(Open Friday nights till 8.30 p.m.) 

Radio Sets Repaired. All Work Guaranteed. 

L.W.J. (Portland, S.A.i wants details of a 
rotary beam antenna. 

A. —Sorry, but there is not space in these 
columns tor such a aescription.  full details ot 
various types of rotary beams are given in 
the radio handbooks which we reviewed  in 
last month's issue, and we suggest that you 
look over one of them. 
Generally speaking, the rotary beam is for 

more important for transmitting than for re-
ceiving.  We doubt if it would be a proposi-
tion for ordinary short-wave listening. 

CLASSIFIED ADVERTISEMENT 
FOR SALE, or will accept superhet. ports in 
exchange, 33 issues or "Australasian Radio 
World," from January, 1937, to January, 
1940, bar August and September, 1937, and 
May, 1939. Apply: F. C. Lager, 139 Kooyong 
Rood, Armadale, Vic. 

D.F.H.  (Canberra(  enquires  about  the 
licence position  and  asks  whether  licensed 
listeners are increasing or decreasing. 

A. —It is a little out of our line, but we 
are able to give you the figures required. 
The  licences  are still increasing  steadily, 

and the net increase for the month of March 
was 9,826, bringing the total up to well over 
a million and a quarter.  The increases were 
general in all States. 

C.L. (Paddington) complains of not seeing 
answers to queries sent in some time ago. 
A. —Sorry, but pressure on our space has 

been pretty hard lately.  At the moment it 
doesn't look as though there will be space 
for further details about fitting the  magic 
eye, this subject having been covered at con-
siderable length in several back numbers, which 
are still available. 
With regard to the signal strength meter, 

this is a real problem, as the meters which 
were intended for the job are not now avail-
able, having been pushed out of production 
by pressure of defence orders. 
The a.v.c. action would account for  the 

slight  change  in  volume  noticed.  August 
issues ore still available as back numbers at 
6d. each, post free. 

L.C.S. I Loxton, S.A.) wants to know if it is 
pcssible to obtain a kit of parts for the "Club 
Special" as a receiver for d.c. operation from 
his local power mains. 
A. —Sorry, but we can only suggest that 

you will hove to modify the original circuit to 
suit  your  purpose  and  then  make  up  a 
fresh list of parts accordingly. 
If you do not feel capable of doing this, 

we can only suggest you enlist the aid of some 
local enthusiast who has had experience with 
d.c. mains sets, as they can be traps for the 
unwary. 

F.M. (Queenstown, S.A.)  wants to 
dials are available with scales of 0 
A. —Yes, any radio dealer should 

to supply a dial of this type. 

know if 
to 100. 
be able 

J.S.S. i AW646DX I is keen on aerial effic-
iency and sends details of the way in which 
he cleans the aerial wire. Every three months, 
he says, he takes down the aerial wire, washes 
it in caustic soda until the  copper shows, 
rinses it in fresh water several times, polishes 
it with Bump), re-solders all the joints and 
then puts it up again. 

A.--It seems a lot of work to us, hut if 
your results tend to indicate that the work 

HOMECRAFTS CATER FOR 
RADIO SERVICEMEN 

Mr. R. Lamplough, manager of the 
new Sydney branch of Homecrafts 
at 102 Clarence Street, Sydney, is 
making a speciality of catering for 
radio servicemen's requirements. 

Speedy, accurate service, with free 
technical advice on all radio problems 
are features of this new department. 

Homecraft's also wish to announce 
that they have been appointed dis-
tributors for Eveready batteries of 
all types. 

is worthwhile, then who are we to say other-
wise.. 

With regard to the aerial design, we doubt 
if it is theoretically sound to earth the sup-
porting wires. We would expect it to be a tar 
more efficient thought to use rope for the 
supports, instead of wires, thereby leaving the 
aerial well up in the clear, rather than ad-
lacent to earthed wires. 

With modern  high-powered  receivers it is 
easy enough to get satisfactory reception with 
almost any sort of aerial, so that aerial effic-
iency appears to be often overlooked.  It is 
surprising what a modern receiver can do, even 
with a piece of aerial wire hanging around 
a picture rail. 

C.R.  (Rockhampton,  Q.)  wants  to  know 
which  pentagrid  converter  is the  best for 
short-waves. 

A. —The answer depends on personal opin-
ions. We notice that the designers of the big 
communications jobs for the R.A.A.F. favor 
the 6K8G, whereas our local coil manufac-
turers got together recently and decided that 
the 618G was best.  We notice two completely 
contradictory statements on the subject in a 
recent issue of an American technical journal, 
one  favoring  the 6K8G and the other the 
618G. Still other authorities prefer other types, 
such as the 6SA7. 
So far as we know there are no more code 

teaching machines available in Australia.  It 
would  appear to offer unlimited scope  for 
profit-making by any wide-awake business, as 
thousands of people are at present struggling 
to learn the morse code, mostly by manual 
instruction.  We have  not studied the con-
struction of one of the tape type of machines, 
but we imagine that the tape is cut by purely 
mechanical means, and not necessarily by a 
dual hand sending. 

B.P.H.  ( Enoggera, Q.  I wants to know if a 
"Tip-Top" would still be tip-top if he used 
a 385-volt transformer, an  eight-inch  Am-
plion speaker, etc. 

A. —Yes, it should still be an excellent set, 
in fact even better than the original, espec-
ially as regards power.  It would be desirable, 
however, to have the set in a console cabinet, 
not a mantel model, as there will be a con-
siderable amount of  heat to be dissipated. 
The speaker may get fairly hot, too, as the 
field will be fully energised. 
It will be highly desirable to use the best 

of  electrolytic  condensers,  with  a 600-volt 
rating for preference, as the no-load voltage 
may  rise considerably while the valves ore 
warming up. 

We do not advise the use of the aerial 
change suggested and strongly advise you to 
stick to the original circuit in this regard. 
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ai; i1 
Pick-up 

Heads. Fit 
and suit all 
tone arms 

and 
gramo-

phones. For 
operating 
gramophone  through 
15/-, 19/6 each. 

LIKE-A-FLASH Overhead Cutting 
Head and Cutting Gear £6/6/-. 

HOME RECORDING 
MAKE  YOUR  OWN  RECORD-
INGS. Cutting head and overhead 
cutting  unit complete, £6/6/-. 
Plain  Records,  2/11,  3/11, 
4/11,  5/11.  cutting  Needles, 
2/-. Aluminium discs, 1/-, 1/6. 
Special price in trade lots. _ 

RAZOR 
BLADE 

SHARPENER 
Highly 
recom-
mended 

"Re-juv" Razor 
Blade  Sharpeners 
7/6.  NO W 2/6. 

radio. 

LEVENSON'S WIRELESS 
Wholesale, Retail.  Wholesale, Retail. 

Games, Hobbies, Novelties, and Slot Machine Specialists. 

226c PITT STREET, SYDNEY 

Everything from A to Z in Radio at Sane Profit Prices. 
'Phones: M 2525 and M 2526-7. Goods forwarded C.O.D.  Post or Rail. 
(C.O.D. Mail  within N.S. W.  only.  Not  Interstate).  We welcome 

Prepaid Telegrams and Long-Distance 'Phone Calls. 

HEAD 
ONES 

Reconditioned Hyg—rade 'phones, 
15/-, 17/6, 20/-. 
Heodphones -12/6, 15/-, 17/6, 
21/-.  Ericsson's Professional 
4,000-ohm 'phones, 47/6.  

RADIO PUBLICATIONS 
Learn Morse,  1/-.  Radio Dic-
tionary,  1/-.  Beginners' Radio 
Book,  1/-.  Everymon's Radio 
Book, 5/6.  The Television and 
Short-wore Handbook, 5/6. 

"PRESTO" 
THE 

MAGIC 
BOX 

The most 
Amazing 
Trick — 
Just out 

"Presto" — the  grandest,  most 
alluring  and  outstanding  little 
trick ever introduced.  2/9, post 
free.  Special quantity price. 

COSMOCORD  CRYSTAL  TYPE 
BRITISH BUILT AND DESIGNED 
GRAMOPHONE  PICK-UP DE 
LUXE,  with  volume  control 
built in as illustrated, 59/6. 

AMPLION British built Gramo-
Radio Pick-up with volume con-
trol.  Moulded  bakelite tone 
arm.  List Price 37/6 Now 32/6. 
Dealers write  for  wholesale 
price. 

SPECIAL! SPECIAL! 

Cosmocord Crystal Pickup 
British manufacture 

84/-
Now 49/6 

Special price to traders, lots of 
6 or  more 

I Five-cell Focussing Torches, 8/6. 

VALVES.  MADE IN U.S.A. 

Type  Price Type  Price 

57    10/6  85  12/6 
58  10/6  6D6    11/-
38    12/9  6C6    11/-
32  11/3  6A7    11/9 
2A5  10/6  1D8-Gt  24/3 
267  14/-  42    12/-
27    11/9  2A7    13/6 
6E5  5/-  71A   11/9 
19  13/6  47    13/3 
5K3  8/9  75    11/-
6.17  11/3  1A7G  15/-
267  10/-  30    11/-
6H6  12/9  80   9/6 

VALVES AT SANE PROFIT 

PRICES. ALL GUARANTEED. 

New 227 Volves, 5/9; used, 3/6. 
New 4XP, 5/-; S215, 5/-; MH4, 
2/6.  38, 78, used 5/6.  Ray-
theon B.H. Rectifier, new, 15/-; 
DU10, 5/-; 2A6, 35, used, 5/6. 
Used 224, 5/6.  61ORC, 610XP, 
new, 6/6.  Used 42, 5/6.  New 
41 MRC, ML4, 3/..  44SU Recti-
fier, 5/-. PM22, new, 7/6. Used 
106, 6A7, 6A8, 667, 6U7, 6F6, 
6F7, 6L7, 6/6.  Used 57, 58, 59, 
6/6;  201A,  3/6;  A409, 6/6; 
A615,  E406; E452, 6/6.  Used 
PM6, PM5B, A609, 6/6.  Used 
6.17, 6J8, AL2, EK2, 267, 226, 
5/6.  New PM12, PM2A, 18/-. 
Let's know your volve wants. 

Cone  Speaker  Units.  Leading 
makes.  Were up to 35/-. Now 
7/6 and 10/6. 

No.  1. —  Adjust-
able Morse Code 
Key, with  long 
or  short  tapper 
arms,  splendidly 
made and finish-
ed. Strong reliable 

heavy  plated  fittings  mounted  on 
bakelite moulded base, 12/6. 
P.M.G. Type Sounders 35/, 

Type  adjust- \  1 9 / 6 
able  Morse S.>, 
Code  Key, 
strong and re-
liable; will last 
a lifeti me. 
Heavy  plated 
fittings on 
thick solid wooden base.  Perfect action. 

No. 3. —Set comprising No. 2 Morse Code 
Key  P.M.G.  Type, with light.  Pro-
fessional De Luxe Buzzer Battery.  Throw-
over Switch for buzzer or light.  Use as 
required. Mounted on baseboard. Complete. 

, 

Listen in comfort.  Rubber HEAD-
PHONE PADS give a new thrill 
to listening. Priced 2/6 per pair. 

No. 5. —Outfit comprises the P.M.G. No. 2 
Morse Code Key, with adjustable buzzer 
and battery all mounted on o stained base-
board, ready for immediate operation. Bat-
tery included. 

No. 6. —A real good little outfit which in-
corporates the  No.  1 adjustable  Morse 
Code Key, in moulded bakelite base, with 
a smart little adjustable buzzer all com-
plete to operate.  Junior model, 12/6. 

No. 102 —  "Like-a-Flash" 
adjustable Buzzer. 4/6. 
Bakelite Cose High Pitched. 

Special price trade  lots. 

At left: PYREX TYPE IN-
SULATORS. 3" barrel type, 
1/-. Pyrex, 4," 3/6; 5 ' 
6/6; 71," 30/-. 

Ormond  Slow 
Motion  Front 
Panel 2-action 
Vernier Dial, 
8/6. 

Model Electric 
M O T O RS. 
Work off small 
wet  or dry 
batteries. 5/9, 
10/6, 12/6. 

SPE CI ALS 

Rough-cast  Propellor,  with  space for clock 
mounting in hub; length, 11"   3/6 

Rough-cast  Ashtray, with mounting standard; 
diameter 4"    3/9 

Rough-cast  tear-drop  shaped Ashtray, with 
mounting standard; length, 6"   3/6 

Rough-cast  Circular  Concave Ashtray, with 
mounting standard, diameter 44"   3/9 

Rough-cast standard for mounting Plane Models; 
height, 2.',"   9d. 

Rough-cast Eagle; wing-span, 31"   1/3 
Chromed Ribbed Spun Metal Ashtry with stan-
dard (curved or straight) for mounting Plane 
Model; diameter, 6"; height, 1 r    6/-

Chromed Hurricon, Lockheed, Spitfire or Wirra-
way  Plane Model mounted on  tear-drop 
shaped Ashtray     22/6 

PLEASE  ADD SUFFICIENT POSTAGE 

  SET TESTING LEADS 
WITH SILK FLEX and 

" fietiffer b  METAL TIP ENDS. 

re>7.•••-- 3/9 value. NOW 2/6 

Police Patrol Multi-
Strand Rubber-cover-
ed Aerial.  Needs no 
separate  lead - in. 
50ft.,  2/6;  100f t., 
5/-. 
Mon - o'- war  Heavy 
Duty Insulated Aerial, 
multi-strand  wires,  50 ft., 5/-; 100 ft., 10/-. 
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Out fighting Men 
Need the sacking of 
Tout Skilled Rands 

More and More Technical Tradesmen 
are needed in Australia ... 
This o war of mochines, of the outaut of factories.  The destiny of our Empire lies 
as much in the skilled hoods of our troftsmen as it does in the efforts of the fighting 
men.  You can play a worthy port 'herefore not only in the current struggle but in 
the post-war reconstruction by em •erking on e SOUND COURSE OF TECHNICAL 
TRAINING! 

YOU CAN START NO W 
Of the many industries crying 12ut fcr 

skilled men, none is more important to 
the nation than the RADIO and COM-
MUNICATIONS business.  We otter you 
the opportunity to enter this v toi in-
dustry now. 

TRAIN AT HOME OR AT OUR 
BENCHES 

The  Australian Rodio Collese offers 
ambitious  men a sound pro•-en course 
in Radio Engineering. Sound because it 
is the result of many year  successful 
operation;  proven because lundreds  of 
ex-students owe their present jobs and 
success to the College. You con learn 
with equal facility  in vaur own home 
by means of our corresrondence course) 
or attend night classes at the modernly-
equipped College work,hops. 

PREV101,1  KNO WLEDGE 
UNNECESSARY 

You don't need a knowledge of Radie 
or Electricity. 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 building  a wall.  You  get  the 
knowledge you want  presented  in a 
manner that makes  it easy to  learn 
FAST. 

COSTS LITTLE 
Think of this —  for a few pence per 

doy —  actually less than many fellows 
spend on tobacco, you can prepare your-
self for a men-sized job in Rodio. 

SEND FOR FREE BOOK 
First thing to do if you wont to secure 

the facts about Radio is to send in for 
"Careers in  Radio  and Television," a 
lavishly-illustrated book published by the 
College and available to approved en-
quirers.  Send in coupon for your copy 
now.  It's free and post free! 

"You will be pleased to know that I 
hove just got o new job with the Agency 
here, in charge of the Service Depart-
ment.  Thanking you for the great help 
you have given me, wishing the A.R.C. 
the success it deserves — W AS., Devon-
port, Tas. 

"1 would like to add that 1 owe my 
present  position in the  field of Radio 
entirely to the Australian Rodio College, 
and to the great help and co-operation 
of the instructors that it was my pleasure 
to work with. —C C., Vaucluse, N.S. W. 

"It may interest you to know that 1 
have  been  passed into the  R.A.A.F. 
Reserve.  While 1 had some exper.ence 
in electricity, I should like to acknowledge 
the  great assi:lance  I have  received 
from the course. —J.P., Cooma, N.S. W. 

FROM A LAD, JUST LEFT SCHOOL 
"1 wish to thank you now for having 

given me such a thorough tuition. When 
1 started the course in March last year 
1 was earning 16/- per week; in June I 
was getting 22/3 per week; in Novem-
ber I got 31/- per week, and this month 
I have got a rise to E2/3/- per week, 
so  the course  has paid  for itself." — 
W.A.B., 7,yde, N.S. W. 

AUSTRALIAN RADIO COLLEGE 
CORNER CITY ROAD AND BROAD WAY, Slr DNEY. 'Phones: M 6391 and M 6392 

To Mr. L. B. GRAHAM, Primuipal, Australian. Pu....“ College Pty. Ltd., 
Broadway, Sydney. 

Dear Sir,-1 am interested in getting into the i...to and Communications 
Industry.  Please send me, without obligation on ••y part, the free book, 
"Careers in Radio." 

NAME   

ADDRESS   A.R. W.13 
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