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Pdge Two  A L L  R A DI O  RE C EI V E R S 

LONG LIFE, 
RELIABILITY 

and PRACTICAL 
EFFICIENCY 

—the ultimate proof oF 
Valve values are found in 

Rctdiotrons 
Radiotrons are guaranteed to give you five important 

improvements— 

Uniform performance  Quieter operation 
Full volume  Quicker start 

Every valve matched. 

Get a new thrill out of Radio improved tone—increased range 
Ind more consistent perform&ace by usin9 

the 'World's Standard Valve 

MAUI) WIE IRO N 
AMALGAMATED  WIRELESS  (AUSTRALASIA)  LIMITED  ASSOCIATED GENERAL ELECTRIC INDUSTRIES LTD. 

47 YORK STREET, SYDNEY  134 CLARENCE STREET, SYDNEY 
47/1 QUEEN STREET, 14ELIOURNE  Car. QUEEN L LITTLE COLLINS ST.. MELIOURNE, 

(Aelveruiemewr cl Amalgamated Firelem Valet Compday bd.) 
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Tour Cash Buys  ore 
. at VEALLS • • • 

Vealls, with their 4 Big Stores and huge Cash 
Buying facilities, can offer values impossible to 
obtain elsewhere-can offer a choice from the 
enormous stocks of last-minute radio parts with 
which thcir stores are packed - a range of radio 
goods lo suit every conceivable set, at a price to 

suit every pocket. That is why you should have 
Vealls latest quotation-the prices given ln the 
various lists on this page may have altered by the 
time you wish to build.-Better still ... write for 
a copy of Vertils Big Free Price List; make your 
own choice from the variety offered. 

The ALL- WAVE 

SUPER-HET 
PARTS REQUIRED 

I Roerla! Paramount 1411_  Kit., at 

4 Tubular Condenser.  mid.,  at 
1/8 ea. 

2 tb. .1 mid.. at 1/2 ea. 
7 .01  mid.  Do.  Mica,  at 2/9  ea. 
1 .0001 miel. Mlea Do., at  .. 
1 .0005 mid. Do. Mea 
2 8 mtd. Electralytic Cendensere, 430V. 
Test. at 3/ eaeh . 

1 Dynamle apeare.. 2500 ohni, Reta 
and Input for 2A5 Penthode. at 45/ 

I Power Trarisformer with 385-0.-38-1 
malo secondary, one ut 5V-2A., one 
or 2.5V-8A. at .. 

1 R.P. Choke .. 
3 200 ohm 15 ma. Wire-wound Re-
minora. at 1/3 ea. 

t 400 ohm. 100 uta. Do. .. 
meg. Resistero, nt 11/3 en. 

1 10,000 ohm, Resistor, 1 Watt Carb. 
t 25,000 ohm. Do. .. 
1 250,000 ohm. Do, 
1 Carhon-strip  tyre  POtentiometer 
Volume Controt ut 100,000 ohms, at 
7/1 ea.  •.  .•  I,  me  ••  ee  •• 

I Topped  Voltage  Divides,  15,000 
ohms . „. 

2 50 Valres, at 151 each 
1 SAT Do•  ••  ••  ••  1111  e•  •• 

1 2137 Do.  .. 
1 2A5 Do.  ._ 
200 no. • I. •  • •  • •  •  • •  • • 

4 Valve Cano, at 103 ea. .. 
4 13.0. Clips, at lit  es. 
3 6-pin Suciels. at 1/ ea. 
2 7-pin Do.„ st 1/3 ea. .. 
2 4-pin.  Do., rit I/  ea. 
1 Chitaste, 101n.  X 
Insulated Flexible Wire, at. Id  per 
yard, 

Nula, etc., at lid. dos. 
Rutilar Oromrneta, ii 3/1  es. 

£ s. d. 

7 111 

IN 
2 4 
19 3 
1 6 
1 7 

5 0 

II 5 O 

1  O 
o 

7 

3 5 
1 1181 80 

18 O 
17 0 
12 
Do 
8 e 
6 

2 0 
El  9 

£2.0 II 61 

The "UNIVERSAL" 
3 VALVE 

RECEIVER 
COMPLETE PARTS 

including Valves and Rola 
Per-Mag Speaker 

£15P19P2, 

BIG •-• FREE 
lieRHCE LISTS 
Vcalls  Big  Free Price  List  is 

arranged in alphabetical «der, so 
that you can make a choice, or ascer-
tain a price, easily, quickly and 
simply. Write for your copy today-
it's Free, and Post Free. 

JUST SEND YOUR 
NAME AND ADDRESS 

VEALLS 
The Fastest Mail 
Order 02rviee 
in Australia 

The 

AIR•RAIDER 
PARTS REQUIRED 

I All WeOc eta. complete with Chasma, £8,6/ 
1 Bradleyohm 250,000 Poi. at ..  7/4 
15 Carbcm 1 Watt Itesisions at 1/ (2-1 
mu'.  2-15.0O0,  4-500,000.  3-250.000 
1-100,000.  1-50.000.  245,000 

I Veteo Wire %veinte' Resistors  (1-350. 
3-400). at 1/  . „. 

3 Radsoken 14.10. Chokes mt 2,/ 
2 Solar 8mtd  500V. nt 5/ 
1 T.C.C.  .epoi Condensen at  1/7  .. 
4 l'.C.C.  .01 Condenses& at 3/10 
2 T.C.C. AMI Condensers at 2/1 
1 T.C.0  .00o5 Condensen at 1/7 
il Dubilier .1 Condensers al I/ .. 
3 Chanex  .5 Condensers nt 1/6  5/ 
1 ID mtd. Dulytie Condenser at 3/  ,.  II/ 
O Kenrsd 78 Valses at 16A ciase 
1 Rentad ea7 Valve at  I8,41 
1 Retirad 807 Valva at  la/ 
1 Kenrad 41 Valve at  la/ 
'1 Retirad 80 Valve at ..  12.+8 
3 Veteo O Pin Sockets st 10d.  2i6 
O Veteo Small 1 Pin & dula at If 
2 Velero 4 Pin Sockets at 10d.  1/s 
1 Essanay Power Trastero-roer at ció  18/9 
1 Saxon  Power  Tranatormer.  1300 
0111E .  £1/10., 

1 Radloken Diii 1st  7/8 

III 

e/ 
10/ 
1i7 
11/4 
4/.7 
1/7 

VEALLS 
ARTHUR J. VEALL Pty. 

11.111111111111111 I M MIZIE MI U M MIIIIIIIIIIIIIIIIII M MI U M M11311111111111111111111111 MINI M e 

The 
" CENTENARY" 

PARTS REQUIRED 
ruu. LIST or Piran REQUIRED TO 

BUILD costru:rE RECEIVER 
L e e. 1111 

1 Sexos, Superhet.  Kit,  l'eludirme 
3-Gang  Cond.  Dial.  Lamp  and  1111 
Padder  .  III O • 

1 SaSan No. 16 Power Tranelormer  IS 2 ei 
Saxon Driiled Steel Base .. .. .. le 2 

1 Saxon 20,000 Vallase Divider  r. 7 
I Veteo 20 ohm. CT, Resintance  I 0 
1 Veles'. 450 ohm. Blas Restotor  I 0 
1 Veteo 200 ohm. Blas Resistor _  1 O 
1 Veteo 400 ohm. Blas Realstor 
3 Voleo Valve Cano at 1/3 cacti 
1 Veteo 100 ohm. Vare Resistor 
1 Canon EtcnIster, 50.000 1 Watt ..  I 
3 Carbon ReMetors, 500.000 t Watt 

1 Carbon Resistor, 25,000 1 Watt ..  I 
1 Carbon Res,stor, 250.000 1 Watt  I 4 
4 Chantot .1m1d. Pigtail Condensar; at 
1/2 each 

1 Chance .5 min. Platal' Condenser  t ii 
2 8 mid. BIort.rolvtly Condensera Lo 
MIS. a% If mith  tz  a 

1 Chanex .0001 mId. Condenser  _ 
1 Chanex 01 trad. Condenser  t 
1 Choreo .03 raid. Condensar -  1 o 
1 Chanex  006 mis!. Condenser  .  n 
6 Rubber Mnuntleups ter 3-Gane Con-
densers. at id. ..  .  e 

1 Marmita /1000 ohm. Poter.tiometer. Il 
R eloket or A MI. R.F. Choke  2 o 
Darle/ 7-pin Rocket 

3 Darley 8-pin Sockets  at sd. eath  I 
2 Dtrley 4-pin Sockets, et 5d. carta. 10 
I Paisana Socket . 
3 5.0. Volee Cana 
I 2 Way  Local-dlatance  Sw ite h  3 O 
I Earth Terminal   
I Pick-up Shorting  Piro; 
2 Rubber Grommela •• .• .• •. 
3 
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SUPER-HET 

Knobs, at 0/1. eaeh t 

£6 17 7 
VALVES  AND  SPEAKER  REQUIRED 
Saxon 2500 ohm. Speaker  1 e 
Itodlotron or Ken-Rad ZA7 Vatve  18 
Earnotron ox (remRad 68 Valve  lb 
Radtotron os Ken-Rod 57 Varee ..  15 
Rsdloiron or Ken- Sad 2A5 Valva ..  17 
rtarilctron or Ken-Rad To0 Vslve.,  12 

CABINETS 
Veatts are noted for  Radio  Cablnet 

Values.  Handsome Cabinets that are an 
ornament to any roo m. 

The  re  -Bristol" C4"1 "le 3 2 / 6 measures  351n.  X  19l;in. 
wide, by 11 %ln. deep. 

The New  Table  Model 6 / 6 
(Mantel  Type)  ineasures 
16in. x Olin. x 201n. high. 
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Ltd. 

213-249 SWANSTObi STREET, MELBOURNE.  Cent. 2058. 
168 SWANSTON STREET, MELBOURNE.  Cent, 10524. 
299-101 CHAPEL STREET, PRAIIRAN.  Wind. 1605.  Ià 
3-5 RIVERSDALE ROAD, CAMBERWELL  W5160.  am 

u 
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Every Type of Set is 

BEST E UIPPED 
with 

KEN-RAD 
"The Fine Valves of 

Radio" 

Electrolytic Condensers 

RECOGNISED for their  absolute re-
liability, all these well known lines are 

used as standard equipment  by leading 
manufacturers, and are specified by radio 
technicians everywhere. 

Bradleyunits & 
Bradleyometers 

EASTERN TRADING CO. LTD., Sydney and Melbourne 
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"The things that some men think impossible, other men achiever 

T T is the original and daring men who win success 
from seemingly impossible situations. Undaunted 
by failure they try and try again until success 

crowns their labors. They learn to make the most of 
all available resources, to eliminate waste, and to build 
for the future. 

That is the way, too, to achieve a measure of finan-
cial security. Money wisely used to build up a reserve 
fund will eventually bring its own reward in larger 
opportunities, and the fuller enjoyment of life. 

Start that Savings Bank account on receiving your 
next pay—and pay yourself first every pay-day. 

STATE SAVINGS BANK OF VICTORIA 
The Best Place for  Your Savings 

H, O. Elizabeth St., Melbourne, Cd. 
Z13 Branches  372 Agencies 

ALEX COOCH, 
General Manager 
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HOMECIltiFTS 
R A DI O 

0.11EC RAF. TS etmen 

. Every  Set  listed 
has been built and 
tested  by  our 

experts, 

All parts quoted 
are of best quality; 
but if not to your 
liking, we will sub-
stitute any other 
make  to  equal 
value . . • 

We quote and re-
commend:— 
Kenrad and 
Philips VALVES, 
Diamond 
BATTERIES, 
Capitol 
ACCUMULATORS 
for which we are 
Victorian 
Distributors. 

011 ECRAFTS 
PTY. LTD. 

Special Concession Prices 
on Complete Kits of parts as 
specified for all sets in 
"All Radio Receivers" 

A SUPER SELECTIVE Crystal Receiver, ALL PARTS  . 
Headphones 

THE MULTI-PURPOSE AMPLIFIER 
Valves to Match  ...  £4  Complete Parts as Specified .. 

THE CONSTANT GAIN THREE All Parts as Specified 
Batts. and Valves  ..£5  Capitol Permagrictic  £2/15/5 

LEKMEK A.C. SHORT WAVE CONVERTER 
Valves to match  ... £2121  Parts as specified  • 

LEKMEK 4/5 A.C. SUPER comp. pare as specified 
Specially matched valves  ... £3/7/5  Jensen Speaker,  £2/51 

THE AIR RAIDER ALL WAVE SUPER 
Comp. parts as specified 

Matched Set of Valves  £31/01  Jensen Dynarniz. Speaker  ... £2/5/ 

THE UNIVERSAL THREE Complete Parts  .. 
Matched Set Valves ...  £3  Speaker . 

2 VALVE HEADPHONE SET 
Complete Kit et Paste incl. Mallard Wives .. 

JUNIOR AIR RAIDER Complete Kit at Parts  . 
V AIVeS to Match ... .•. •••  £212/e 

CENTENARY BATT. SUPER-HET. 
Comp. Parts as Specdted. . 

5 Matched Valves .„.  £3/10/  A, 13  and C. Baits  £3/[94 

ULTIMATE A.C. 2 Complete Kit of Ports 
Matched Valves  ...  £2/10/ 

NEW CENTENARY 5 A.C. SUPER 
Comp Kit of Parts 

3 Matched Valves  ,. „,„  £3/5/  Saxon Speaker  ...  £1/7/6 

TRANS OCEANIC 3 Complete Parte 
Matched Valves  £1/17/0 

19/6 

£5151-

£3/31-

£3/3/-

£4/15/-

£8/15/-

£5 

£3/7/6 

£7/15/-

£7/7/-

£1/1/-

£7/10/-

£3/17/6 
Build these tried sets with confidence. Homecrafts stands behind them.  We are prepared 

to test and line up your set FREE?  Let us discuss these Kits with you. 

CONSULT OUR RADIOADE DEPARTMENT. 

OUR EXPERTS WILL LINE UP AND ADJUST any Set which you think requires it. 

HOMECRAFTS rrYD e ) erir  SWANSTON STREET, MEL130.11JRNE 

J(.4  IL,  Phone cent, 4501 for Speed Service 
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PROVERRIALLY. the Scot has a re 
putatlon for "closeness' in money 
matters, and for turning over in 
his mind the pros and cons of a 

purchase before putting his hand in his 
pocket. 
Having the Scot and his frugally-

minded Australian associates in view, we 
set to work to find out how cheaply a 
really high class modern radio receiver 
could be built. 
As a basis on which to work it was 

decided that the chief attributes of our 
low priced receiver should be:— 
(It First class tone quality. 
(21 Good selectivity. 
(3) Reasonable sensitivity. 
The first  reqtiirement could quite eas-

ily be satisfied by careful design of the 
audio amplifying stage, but it was evi-
dent early In the piece that the super-
het type of receiver would be necessary 
to meet the second and third require. 
merits. This was rather a snag, because 
it seemed that. If we were to build a 
worth-while super-het,  at  least  five 
valves, including the rectifier, would be 
needed. Fortunately. though, we thought 
of the recently developed 6F7 valve, 
which is another of "two In ene" valves. 
The 6F7 was developed as an alterna-

tive to the 6A7 oentagrld converter valve. 
and basically follows the design of this 
fairly well known valve.  It differs, 
however, on one important point, inas-
much as the triode section of the valve 
as electronically screened from the-pen-
tode Election. This screening Is so com-
plete that when the 6F7 Is used as a 
converter valve its triode section. which 
la used for the oscillator, roun be 
capacitatively or inductively coupled to 

At Last! A simple super-het. in which 
the use of the latest valves makes pos-
sible extraordinarily good results for 

a small outlay. 

By A. K. BOX 

the pentode section, instead of being 
electronically coupled as in the GA7. 
Now the 6F7, as is evident from its 
designation, operates from a 6.3 volt fila-
ment supply. In order to standardise the 
filament voltages in the receiver it was 
necessary to select other valves having 
the same rating.  For this reason the 
6A7 was used as the pentagrid con-
verter, and the type 41 pentode as the 
power audio valve. The rectifier was a 
standard 280. 

Dual Purpose Valves 
A glance at the schematic circuit dia-

gram will show that the 6A7 operates 
as combined modulator (or first detector 
if you like) and oscillator.  The 6F7 
functions as the intermediate frequency 
amplifier valve, using its pentode sec-
tion, and as a three-element power grid 
second detector, using its triode section. 
The second detector portion of the 6F7 
à transformer coupled to the grid of 
the 3 watt 41 type pentode. 
Despite the apparent complexity of the 
intermediate frequency amplifier-second 
detector portion, the circuit of the re-
ceiver is perfectly straight forward. To 
make this clear  we  shall  just  run 
through the salient points. Refera do-
ing this though it might be as well it 
we touched upon the subject of the In-
termediate frequency. 
In the original receiver the frequency 
of the I/ amplifier was 175 k.c. This 
low frequency was used simply because 
we happened to have the necessary if. 
transformers on hand. However, we are 
inclined towards the belief that the 
higher frequency of 460 or 465 It.e. would 
give better results as far as freedom 

from "image frequency" Interference is 
concerned. The foregoing applies, in the 
main, to those set builders who live 
within ten miles radius of the Mel-
bourne stations,  Outside this radius 
it is not likely that the pick-up will be 
sufficient to produce image interference, 
i.e.. the repeating of such stations as 
3AW, 31S2, 317Z and MR at points on 
the dial which correspond to their 
fundamental frequencies, minus 350 k.e. 
(twice the intermediate frequency). 
As with the majority of super-bets.. 
the pick-up from the local stations is 
likely to produce double humo tuning, 
but as thà Is a symptom of second de-
tector overload and occurs only when 
the set is run "flat out," it can be over-
come by judicious use of the volume 
control. 

Circuit Features of the Set 
To start the examination of the fun-
damental features of the receiver we 
shall deal with the signal tuning sYstem. 
In this receiver, because no ri. stage is 
used in front of the modulator, use has 
been made of pre-selection to provide 
sufficient  discrimination  between  the 
different stations. 
The aerial input is transferred through 
the coil Ll to the tuned circuit Cl. 
which is coupled to the main ¡grid cir-
cuit of the modulator through a few 
turns wound on the bottom end of LI, 
The grid circuit of the modulator sec-
tion of Vl Is tuned by C2. This section 
of VI is operated as a biassed detector 
of modulator by means of the cathode 
resistor R2 which is provided with an 
rd. by-pass CS. 
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The oscillator section, which operates 
on the leaky grid principle, has its fre-
quency controlled by the oscillator grid 
coil L5 and the C.3 section of the gang 
condenser which is connected in series 
with the padding condenser PD and 1.5. 
L.5 is coupled to the oscillator grid 
through the grid condenser C4. 
The plate circuit of the oscillator dif-

fers slightly from that usually employed 
with the 2-A7-6A7 type of tube in that 
the "B" supply potential for the modu-
lator plate and the oscillator plate flows 
through the oscillator plate coil LG. 
The potential for the oscillator anode 

grid is reduced slightly by means of the 
20,000 ohm series resistor R3, which is 
provided with a radio frequency by-pass 
condenser C6. The screening grid of VI 
is fed to the 100 volt point on the volt-
age divider R8, and is by-passed to earth 
with a .5 mid. condenser C15, connected 
at the valve socket.  The plate of VI 
feeds into the first 1.f. transformer IFL 
The secondary of this transformer con-
nects to the pentode control grid of V2 
(top "pip" on valve) and to ground. 
The socket connections for VI and V2 

are similar except that instead of read-
ing eosciliator grid" and "anode" grid 
we read "triode grid" and "triode plate.' 

The penterde section of V2 is conven-
tiona) inasmuch as the plate goes off 
to the second intermediate transformer 
LF2. and the screening grid is connected 
to the maximum volt tap on the voltage 
divider, after being by-passed in the 
usual manner by a .5 mfd. condenser 
connected from s.g. to ground at the 
valve socket. 

The Second Detector 
Now for the apparently complicated 

second detector section of VZ. The tri-
ode grid is connected to- the grid side 
of the second  1.1.  transformer  IF2 
through the .00025 mfd. fixed condenser 
C9. The other side of the secondary of 
IF2 is connected to ground.  The grid 
leak R4 is connected between the triode 
grid of V2 and the cathode which  is 
biassed by the usual resister R5, by-
passed by a .5 mfd. condenser, C7. 
The triode plate (shown in the schem-

atic circuit diagram as a grid). is eon-

41111.11041PILUOIRI MIH MOND 

Note that the 
final  audio tube 
is provided with 
a shield  In cut 
out  modulation 

.hum, 
dUlidWINHONNI MINUllanghll 

netted to the primary of the audio trans-
former AFT through the .1 mfd. eon-
denser C14. This condenser, and the re-
sistance R9, Is used as a shunt feed ar-
rangement to keep the direct current of 
the plate potential from the transformer 
primary, and thus to improve the tone 
quality of the receiver. The "B" sup-
ply for the triode plate of V2 is fed 
through the 100,0C4) ohm resistor ilL 
The audio circuit is perfectly straight-
forward, the usual cathode bias system 
being used. 
Tone compensation for  the pentode 

output is obtained by means of the .006 
mfd. condenser C10. and the 111,000 ohm 
resistor R7 connected in series between 
plate and screening grid of VI. 
One point which requires some ex-

planation here is the volume control VC 
shown across the secondary of the audid 
transformer. In view of the fact that il 
was not practicable. considering that V2 
acts as both an r.f. amplifier and a de-
tector, to volume control the he by the 
usual means. Fer this reason the volume 
control was connected in the audio side 
of the receiver. 

A Key Lettered List of Component Parts 
1—Super Kee Kit. comprising Aerial, Pre-selector, Os-
cillator, two I.F.'s and padder. (Li, 2, 3, 4, 5, 6. and 

I.F.2),  (Melbourne,  Essanay,  Stromberg-
Carlson,  Veleo,  Lek-hlek.  Paramount,  Radiolies, 
Saxon). 

1—Three Gang Tuning Condenser (Cl. C2, C3).  (Air-
way, Stromberg-Cartson, Essanay. Raycophone. Pre-
cedent). 

1.—Power Transformer (385-0-385 v. at 80 mete 6.3 V. 
al 2 e. and 5 v. ot 2 a.). (Wendel. Radiokes. Esisanay, 
Veteo. Kelvin). 

1—.00025 mid. Fixed Condenser (CO). (T.C.C., Wellesse 
1—.0002 nef. Fixed Condenser (C4). (T.C,C., Wetiess.) 
1—.406 mid. Fixed Condenser (C.10). (T.C.C, Wetiess)e 
5—.5 mid. Tubular Condensen (C5, C7, C8, C13, CI5). 
(T.C.C, Chanex, Polymet, Concourse). 
mid. Tubular Condensers  (C6,  C14).  (T.C.C, 

Chance, Polymet, Concourse). 
1-2» ohm Wire Wound Resistor, 50 mea. type, (112). 

Velen, Radiokes, Saxon, Wendel., Precedent.) 
1-400 ohm Wire Wound Resi(tor, 50 met. type  (115). 

(141-M, Velco, Hadlokes, Saxon, Wendel, Precedent.) 
I-150 ohm Wire Wound Resistor, 100 ro.a. type (116). 

(Mutr.. Veins, Radlokes, Saxon. Wendel, Precedent.) 

1-50,0011 Ohm Resistor (RI) 
1-20,000 Ohm Resistor (R31 
1-500,000 Ohm Resistor (R4) 
1-100,000 Ohm Resistor (R9) 
1-15,000 Ohm Voltage Divider (118).  (Radlekete 

Paramount, Velco. E's sanay, Wendel.) 

1—Audio Transformer, Ratio. 3%-11  (AFT).  (Ferranti 
Wendel, Philips, Eesanay, Liasen.) 

2-8 mid. 500 volt Electrolytic Condensers (C11, C12/ 
(Solar, Dulytie, T.C.C, Concourse). 

1-25 mfd. 25 volt Electrolytic Condenser (C9). (Dulytic 
T.C.C.. Concourse.) 

1-5000 (nun Wire Wound Volume Control. (See text.. 
(Marquis, Radiokes, M.M.) 

1-2500 Ohm, Field Type Speaker, to match 4/ valve 
(Rola. Precedent, Jensen, Saxon, Amplione 

1—Aluminium Chassis. 151n. x 10In. x  (George 
White and Co.) 

5—Valve Sockets (Two 7 pin, one 6 pin and Iwo 4 pine 
(largan. Marquis, Veleo, Essanay.) 

4—Valves. (One 6A7 (V1); one OFT (V2): one 41 (1r3 ; 
and one 80 (V4).  (Radiotron. Ken-Rad, lungsol. 
Philips. Specel-J.R.C.) 

(l.R.L.,  Carborunthun. 
lerailleyohne  V elco, 
Chaise,: Silent, ()Waite.) 
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A photographie plan view of the top chassIs s'Id a shows clearly the lay-out of the 
gang condenser, the coil cons and the four valves. 

In practice it was found that this 
method of volume central was not salis-
factory, for, white it certainly reduced 
the output volume+ it did not remove 
the second detector overload. Conse-
euently the control was taken oft the 
atello aide and now consista of a 5000 
ohm potentiometer connected between 
the earthed end of VI and earth. Natur-
ally, the earth shown on R2 in the cir-
cuit was removed. This system of con-
-trot acts quite well and enables the 
second detector overload to be entirely 
overcome. 
The power pack is quite ordinary, con-

sisting of a standard 385 volt 30 mati-
ampere transformer, which is provided 
with. a 5 volt rectifier winding and n 
6.3 volt receiver tube winding.  The 
filter consista of  the 2500 ohm loud 
speaker field and two. 2 mfd. electroly-
tic condensers cil and C12. 

Component Layout Details 
The next question for consideration is 

the lay-out of the receiver, There are 
many arrangemenSs. each possessing its 
own advantages, which crin be used for 
the placement of the con cans and the 
oscillator tube.  The intermediate fre-
quency transfermers, the il. tube, the 
settond detector, and the audio tube all 
cari be arranged easily, as can the power 
pack and the filter condensers. 
After thinking the /natter over for a 
white we tIcciLled to place the tunine 
coite LI-L2. L3-L4. end L5-1.5 as fellows: 
Looking from the front of the cheeses 

to the back we have in the first can the 
aerial colis LI and ha Ln the second 
are the modulator grid coil L3 and the 
coupling rial L4.  At the extreme left, 
alongside the GAT valve is the tan con-
taining the osciltatar coils L5, L6, 
At the back left is the !lest internie-

&ale frequency transformer  while 
between this unit and  the second il. 
transformer I.F.2 la the 6F7 tube. Next 
Io titis is the 41 power tube which has 

been enclosed in an aluminium screen 
to prevent any modulation hum effects 
from the rectifier valve on the extreme 
right. 

At the front right of the chassie is the 
power transformer, and between this and 
the rectifier the two electrolytic conden-
sers, CII and C12, are mounted.  The 
padding condenser can be seen in the 
left-hand front corner of the chassis. The 
gang condenser is mounted on brackets 
in the centre of the chassie. 
Incidentally this condenser is one of 

the new "Ait way" type which possesses 

features which should make it of special 
Interest to the home construetor.  One 
of these is the specially-shaped plates 
which have the effect of opening out the 
tuning scale In the middle of the wave 
band. The result is much easier appar-
ent tuning between ILO and stations 
down te 3DB.  For the super-het con-
structor it has an even more Important 
advantage in large and easily adjust-
able trinuners. These trimmers are so 
shielded  that it is possible  to adjust 
them by hand whilst the set is running 
and yet get accurate results. 
The thickness of the rotor and stator 
plates of  the "Airway" removes  the 
possibility of a "modulation zoom" from 
acoustic feedback from the loud speaker. 
On  the  front  of  the  chassis  is 

mounted the tuning dial, and below 
this, underneath the chassis is the vol-
ume control.  Along the rear side of 
the chassis a port is cut for the loud 
speaker socket (back left), and holes 
are drilled  for the rubber  grommet. 
through which the a.c. supply leads pass. 
and the aerial and earth terminais (beck 
right). 
The underneath view of the finished 
set gives a good idea of the placement 
of  the various components, but  some 
few words of explanation may not be 
amiss.  The photograph of the finished 
set shows that a shielded cable runs 
from the volume control to the audio 
tube. This was used when the volume 
control was hooked in to the audio cir-
cuit, but is not necessary when volume 
is controlled in the cathode circuit of 
VI. 
LcokIng at the under-chassie view of 

the set it can be seen that the by-pass 
condensers for the first two valves all 
arc connected in circuit as near to their 
particular socket as possible. 
Note that, because of the placement of 

the aerial coil, the lead to the aerial ter-
minât is carried in a metal braided cable. 
A point worthy of note le the advantage 
of earthing one side of the filament line 
to VI, W, and V3 to reduce hum. 

(Continued on Page ¡eS; 

The ondes chas5ts view of the finished set, which  buttld be studied In con-
junction with the circuit diagram and the list of component palis. 
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he 
A midget sized 

all-electric receiver, 
. designed for 
operation on either 
alternating or direct 
current mains.  Its 
mission is the 
reproduction 
of local 
stations 

at good loud-
speaker 
volume. 

2ilgti.kaa.inmumaentiti 

'É By RADEX 

, . 
U mversa 

Thy Universal Three from the right rear with the aerial aild earth terminals to the left.  The 
1223 reetifier is in tbe fureground, with the resistance lamp behind it, and the audio choke to 

Its right. 

I
T is generally  recognised that the 
most satisfactory radio entertainment 
is obtained from the local broadcast-
ing stations. 
This Universal  Three has been de-

signed to meet such a requirement when 
the owner thereof definitely has no de-
sire to go further afield than his own 
home town.  it Incorporates real selec-
tivity in that, operated in the heart of 
the city of Melbourne. it easily separates 
all the locals. A single dial station selec-
tor, plus a volume control, makes it ex-
ceptionally easy to operate.  The tone 
Is good, the latest valves being used. 
The employment of a type 4,3 tube in 
the last stage makes available a possible 
two watts to the speaker, ample volume 
for all domestic requirements. 

Why "Universal"? 
"Universal," when applied to a radio 

set, means that the instrument can be 
operated equally successfully on either 
direct or alternating current; and re-
member that there are still large tracts 
in this continent still served by the 
former type of electric supply. Of these 
the greatest example is Melbourne Itself, 
wherein that populous area bounded by 
Plinders, Spencer. Lonsdale and Spring 

Streets is fed solely with direct current, 
in consequence, for years residents of 
this huge square have either been limit-
ed to the use of antiquated battery sets 
or have had to install extremely expen-
sive convertor models. As many of them 
could not afford the latter types, radio-
graphically speaking they have been liv-
ing In an era some time prior to 1928, 
The advent of the robust 6.3-volt type 
of valve, and advanced specimens in the 
some series (all having a uniform fila-
ment consumption of 0.9 ampere), ame-
liorates this condition  and  makes a 
straight out d.e. set not only possible. 
but practical  Such a design does not 
use a power transformer.  Instead, Its 
valve's heaters, plus a suitable "break-
down" resistor, are wired in series direct-
ly across the mains the latter furnishing 
the "Et" supply, too, after  being con-
veniently smoothed in conventional man-
ner. A purely d.e. model does not de-
mand a rectifier valve, but for reasons 
that will be given, its inclusion is very 
desirable. 

The %Tattle of the Rectifier 
Provided a rectifier valve is included 

in the circuit exactly the same valves, 
in exactly the same manner. may be 

Three 

used in conjunction with alternating 
current mains and still without a power 
transformer. In this instance. the recti-
fier passes the positive  half  of each 
cycle while rejecting the negative fol-
lowing it.  The result is pulsating de. 
that is smoothed automatically by the 
corresponding built-in system compris-
ing the usual condensers and choke. 
In the ease or tece the set works at 

once, no matter how the power plug is 
inserted in its socket.  With d.c., how-
ever, the positive lead from the set 
that corresponding normally to "B plus 
max") must go to "positive Une" — al-
though the discovery of this positive 
merely means a reversal of tho plug in 
its socket until signets come through. 
Herein lies the value of the inclusion of 
a rectifier, as follows:— 
You will, of course, use electrolytic 

condensers in the smoothing system. 
Should you, at the first try out, put the 
power plug in the wrong way, or should 
someone else do so at a later date, 
negative will be applied to the eon: 
dansera' positives (and vice-vertu), :and 
they will be ruined. The presence of a 
rectifier tube absolutely precludes this 
risk, as when the plug is in the wrong 
way, the valve will not pass any cur-
rent, and so no strain is placed on th. 
condensers. When the plug is right way 
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round the tube merely idles on the line. 
Secondly, with the rectifier in circuit, 

the full mains voltage only reaches the 
set through it, and so chances of an ac-
cidental shock are reduced to an almost 
negligible minimum.  Thirdly, its inclu-
sion has the already named advantage 
of permitting the set to be used indis-
criminately on either d.c. or a.c. Unes. 
Use it in your office in the city during 
the day, and take it home to the suburbs 
at night; it works equally well in either 
locality. 

The Filament Supply 
In ell universal designs wherein the 

valves' heaters are all wired in series 
(together with "X"), and placed direct-
ly across the mains, X. or the break-
down resistor. Is the major problem. In 
the United States, the birthplace of the 

motor car type of tube employed in 
these models, the standard is 110 volts 
average for both a.c. and d.c.  This 
means that X has comparatively little 
dissipation to do. 
Take an example:  In the case of the 
set with which we are dealing, the 
valves (including rectifier) require 50 
volts across them In order that there 
may be a steady flow of 0.3 ampere. In 
the U.S.A. X would merely have to get 
rid of the surplus 60 volts, which corre-
sponds to a dissipation  of  only  18 
watts.  Here, with our 230-volt supplies. 
the surplus is 180 watts, and so X must 
be able to handle the dissipation of 54 
watts, a very different proposition. 
In this model, by a careful selection 

of the valves used, matters have been 
so arranged that breakdown resistor X 
takes the form of an ordinary 60-watt 
house lighting globe. This proves cheap 

and thoroughly satisfactory, so long as 
a reliable make of lamp is selected. How 
the arrangement worRs will  be  seen 
when we investigate the circuit. 

Heater Details 
Referring to the circuit diagram it will 

be seen that we have a 3-valve cascade 
that gives a stage of r.f. amplification, 
a bias detector and  a pentode power 
output.  VI, the r.f. tube, and V2. the - 
detector, both operate on a maximum 
of 6.3 volts.  For V3 pentode 43 was 
selected; it takes a heater voltage of 25, 
but, like the other two, has a heater 
consumption of 0.3 ampere. Its output is 
to the order of 2 watts when operated 
with 135 volts (the maximum permis-
sible) on its plate. 
V4 is a type 12Z3 half-wave rectifier, 

the heater of which is wired in series 

List of Components 
AL—Aerial condenser. 
CL—Mica condenser of 0.00025 mid. 
CZ 8. 13, 14.—Mica condensers of 0.01 mid 
C7.-1)1Ica condenser of 0.0001 mfd. 
C3, 4, 5, 6.—Tubular condensers of 0.1 wad. 
CIO, 11, 12.—Tubular condensers of 0.5 odd. 
C9.—Dry electrolytic condenser of 10 or 23 turd. tc>ted 
to 25 volts. 

(11.—Audio choke of 500 Henries. 
C112 and 3.—Common 30-henry power chokes to Pass 
60 in.a. 
E.—Earth connection  See special note in text. 
El and 2.—Electroly tic condensers of 8 mfd. tested to 
450 volts. 
GI-2-3.—Triple gang midget :lining condenser with 
vernier dial. 

L1-2. L3 and Li-I—Midget coil kit in three units. 
(Saxon. Melbourne. etc.) 

LC11.—Special line filter chokes.  See text.  (Prece-
dent. Firth Bros.) 

DESIGNED  RADEX 

and Schematic Circuit 
LP.--Common electric light 60-watt or 200 volts (for 
230-volt mains) and bayonet-batten socket. 

LS.—Any good magnetic cone speaker or permagnetic. 
(see text re dynamic.) 

R1.—Carborunduin type resistor, 10,000 ohms, 1 natl. 
112 and 3.—Carborundum type resistors, 250,000 ohms. 
1 watt. 

R4.—Wire-wound resistor of 500 ohms to pass 50 m.a. 
R5.—Wire-wound resistor of 6000 ohms to pass 50 mat. 
SW.—Main switch, rotary or snap type. 
VC.—Volume control, 10,000 ohm potentiometer. 
VD.—Tapped voltage divider of 15,000 ohms. 
Valyes.—One each 78, 77, 43 and 12Z3 with two valve-
cans and grid-clips. 

Sockets — Three 6-pin and one 4-pin. 
Chassis.—No. 16 gauge aluminium O  eis by 3% 
inches. 

Sundries.—Insulated flexible mire, nuts and machine 
screws. etc. 

SiV 

[—AC & DC 
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with the others.  It requires 12.6 volts, 
and again the consumption is 0.3 ampere. 

The full arrangement of the filaments 
is shown at the drawing's left. Coming 
directly front the mains, via LCH, the 
current passes through the breakdown 
resistor lamp, LP, arid then successively 
through the 12Z3, 43, 73 and 77. and so 
to chassis, to which latter the other leg 
of the mains Is connected. 

On ....20-volt supplies a 60-watt lamp it 
LP is just a tiny shade low; it passes 
just a fraction too little current to get 
the full punch from the set, although it 
lakes a critical ear to remark the fact. 
For those who want to work the set ut 
absolute maximum  volume, shunt re-
sistor R5, across LP, is included.  It is 
wire-wound and  of  600  ohms;  high 
though it is, it compensates sufficiently 
to bring the current to exactly 02 
ampere. 

Note that on 230-volt mains LP is 
only a 200-volt 60-watt lamp.  If it is 
desired to use the model on 200-volt sup-
ply then LP must be two lamps wired 
in parallel; one of these is a 40-wetter. 
and the other a 2.3. and both are for 
200-volts. 

The Circuit Design 

order that thle model may serve 
its Purrepse as a good local receiver, 
and be immune from interference, the 
cascade commences with a conventional 
pre-selector in coils L1-2 and section Cl 
of the ganged condensen This is fol-
lowed naturally by grid input  circuit 
L3 and G2. ILL transformer L4-5 couples 
VI to detector V2, the latter operating 
on the bias ..yetern by virtue of the pre-
sence of resistor R1. 

Between the detector and output pen-
tode choke-capacity coupling is employ-

A plan view the chassis, iilustrating the main earripnnents keyed to correspond 

kee m2eeeeto;,   

L I -----

with the lie of parts, 

ed, choke .CII being to the order of 500 
Henries. 

The choke-capacity final output re-
quires a word of explanation_  As the 

Thu  anïdlery centimes ere, hilt, ter voitime, nod, tight, for main Line salute 

atirangement stands it is fitted for the 
employment of an ordinary magnetic 
cone or perniagnetic speaker. If the vol-
ume is cut down even headphones can be 
connected across LS and with these quite 
fair interstate reception is possible. 
e alkl çtrhisca :- ottiewIthsAp tpallneddingio  athe dytpuremulice 

with entire satisfaction. If such is Used 
its field must not have a greater resist-
ance than 150 ohms, and that is con-
nected up in place of CH2. the latter 
being then omitted altogether.  In this 
scheme the plate of the 43 shotgld show 
a voltage of 113 to cathode. 
The set has only rate subsidiary con-

trol which is for volume. This takes the 
form of a 10,000-ohm potentiometer and 
is wired in the cathode of variable-Mu 
valve 13.  All condensers and resistors 
shown (with the exception of R5 as pre-
viously indictelecit are necessary  to the 
receiver's operation.  The smoothing 
system is composed of a third choke 
Cl-13 and electrolytic condensers ltd and 
E2. 

The Lhie Filter 
Where, as in this case, a power trans-

former is not used, it becomes necessary 
to include some means of filtering out 
line noises, especially those that have 
something of a radie frequency. Nor-
mally these are largely suppressed by 
the power trarieformer, but with a uni-
versal design we must substitute same-
thing to do the same work. 
In this instance the line filler is coin-
posed of chokes LCII and tiondensers C13 
and C14, all three being enclosed in a 
small iron lynx_  The complete unit ran 
cbaed epnutr cRRhaaaddseiiood..   froFmo r Ftihrothse  Bwrohso_  w—i sh to 

make it themselves the following de-
tails will suffice:— 
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Obtain E piece of dry wood 1 inch in 
efilmeter end 11/2 inches long.  Three-

quarters of an inch apart cut two slots 

each quarier-ineh wide and rather over 

quarter of an huh deep radially.  In 
each of these slots wind 200 turns of No. 
26 enamel wire.  Now mount the fixed 
condensen C13. and C14, one at each end 
of the wooden cylieders, and wire as in 
the diagram.  The whole is enclosed in 
tin iron box measuring We to llee by 2 
inches deep, and the wiring is brought 
out through holes protected with rubber 
grommets. Observe that the centre tap, 
between  the  two  fixed  condensers, 
goes direct Le earth. 
it Is important to note 

that the set itself Is not 
directly  earthed,  but  is 
taken  thereto  through. 
fixed condenser Ca Simi-
larly, to prevent dangerous 
leakage, it is absolutely 
eesentiai to insert conden-
ser Cl between the end of 
Li and the aerial terminal 
AE.  In effect the tnisl-tap 
between C13 and C1.4 con-
nects direct to E. the latter 
peint going  to a good 
grû/ind connection. 

Arranging the 
Components 

The total absence of a 
bulky power transformer 
permits of the assembly of 
a very compact model pro-
vided the other compon-
ente are chosen with 
view  to  their  physical 
sizes, 

After  a power  trans-
former, probably the nest 
most bulky component in 
a set is a triple-gang von-
danser, but  tone y there 
are several midget types 
on the market that meet 
mo der n requirements 
as to limited size.  These small  con-
densers  also have  capacities  slightly 
entailer than  normal; therefore, if you 
purchase one You must see that the 
coils are so wound as to afford coverage 
for the complete wave band. 

In the original we used a Saxon mid-
get gang and also Saxon midget coils that 
are designed to work with It. The lat-
ter have can diameters of only 1 inches 
and are 21/4 inches in height. 

The accompanying photographs  will 
show the gene,Jel  errangenent af the 
components much better than e possibly 
confusing description in words. The main 
thing to be careful about is to see that 
the LS. AE, and E terminals are thor-
oughly insulated from the chassis. This 
is best done by cutting slots In the metal 
and filling them in with ebonite strip. 

It le not necessary to insulate VC, but 
where the mains supply cable paeses 
through the aluminium it la desirable 

to insert a rubber grommet to prevent 
wear. It will be seen, from the under-
neath view, that choke CI12 is absent. 
That is because, in its final state, we 
used the set in conjunction with the 
type  of  dynamic  speaker  already 
specified. 

Wiring Hints 
Wiring will commence with the heater 
circuit after you have gone through the 
filter system LCH, etc., and the main 
switch SW.  One opposite side of the 
filter is connected directly to chassis, 
while the other Is taken to both the 
plate of V4 and the junction of LP and 

Clean up the coupling system between 
V2 and V3, end the output arrangements 
from V3.  The wiring for the screens 
of all valves ran he put in and taken 
to VD.  Fit all bias resistors with their 
shunts.  This just about completes the 
wiring that is purely below the chassis. 

Turning to the top now, it is erne to 
fit and wire the costs and ganged con-
denser.  The  former will be suitably 
lettered end should present nc diMeusl-
ties: in fact, do not purchase a kit that 
is not so lettered,  Connections to the 
coils are taken from hugs on the gang's 
lower dimension lie., that nearer the 
chassis),  and your  work  will  be in-

finitely easier if you solder 
these on before mounting 
the unit.  The final leads 
are those  two  running 
from the tops of sections 
G2 and 03 of the gang to 
the grid-pips of valves 3/1 
and V2, respectively. 

This, under-chnssie picture at the as-
siemhisd receiver shows that in corn-
parson to its performance the compo-
nents required for Its construction ore 
few.  They are key lettered to agree 
with the list of parts and the wiring 
In.dretetions, seen front belowt the re-
maining parts fit ensue, tote position. 
snits/dine existing only under the socket. 
of the ti in the lop right corner. 

R5.  Prom the other side ,cf the latter 
gh successively through the heaters of 
V4. V3, VI, and V2--noting that detector 
V2 is the last in the series, and that, in 
consequence, one of its heater connec-
tions Ls wired directly to chassis. 

Deal new with the smoothing system, 
comprising El, E2 and C}13. and con-
tinue to the "Max" end of the voltage 
divider VD.  Between masc. and "13i" 
this divider carries a fair current, viz,. 
that for the 43, and for that reason a 
15,000 ohm unit is advised because of 
its usually heavier wire than one of 
25.000 ohms. 

Final Instructions 
The series of valves used 

in this design take a fair 
lime to heat up; they ere 
a little slower,  in  fact, 
than those of the 2.5-volt 
type. 

The set linee up  very 
easily.  Commence  with 
ail trimmers opened about 
three-quarters tit a turn 
and tune down toward the 
diars bottom end; As soon 
as a station is heard, with 
the %Whittle control almost 
fully  advanced  so  that 
nearly a minimum of its 
resistance  is in  circuit, 
-adjust the trimmer of al 
for a further increase in 
volume. As for the tatter 
rises cut back VC so that 
you are always working 

on a comparatively weak signet 

Having done au you can with VI, deal 
similarly with the trimmer of GI It will 
be found that section G2 is the controlling 
one; that is to say, the circuit compesed 
by L3 ond 02 is the One that tunes most 
sharply, and the other two are really 
lined to it. In consequence, G2 is they 
trim mer that has the most effect. G! Is 
next in order of delicacy, while 03 is re-
latively coarse and would appear to have 
little effect on  locals.  Nevertheless  it 
does a big work and must not he neglect-
ed. 

As one side of the mains goes through 
one leg of LCH to chassis, electrically 
speaking this set Is alive. We would in-
terpolate that we have touched the alu-
minium with  impunity,  even on dc. 
without signs of shock.  However, it Is 
eiways -better to be on the safe side, and 
so it is highly desirable that the entire 
receiver (less the speaker, of course) be 
enclosed in a cabinet  ' 
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T
1-11: uses to which a high quality, 
lerge ou tput, audio, amplifier can be 
put ere many.  The possession by 
the  midi°  experimenter  or  set 

builder, of such an amplifier, savee con-
siderable time and trouble, for, in build-
MI a new receiver. It is necessary to 
deal only with the ef, and detector sec-
tions, which are to be connected to the 
amplifier. 
If the audio amplifier has been care-

fully Lull' In the nest place, the experie 
merrier casa be sure that any trouble 
h may encounter with his new receiver 
will lie in the r.f, circuits, a point which 
is often  of  enneiderable  importance 
when using high gain madels.  Again. 
the power amplifier, if its  undistorted 
output is high enough,ean be used as a 
public address system, a talkie amplifier. 
for picture theatre work, fee home re-
cording of err-telephone disc's, or in con-
junction with a high gain input unit, for 
experiments with light sensitive cells. 
There ie no doubt at all that the 

power output of the mejority of am-
plifiers used in broadcast receivers is 
ineurleient.  Notwithstanding the fact 
that a ¡stelae:1rd pentode of the 2A5 class 
is capant, of au undistorted output of 
3 watts, it In the writer's belief that 
the minimum. u i,distorted power output 
of an amplifier to be used in the RV-
erage home should be from 41/2 to  6 
walls,  In making this statement, we 
realise that there are many who will dis-
miss it as abeuel, but the proof of the 
contention is a 'heeling lest between 
two  well-constructed  amplifiers,  one 
having, say, a power of from 11/2 to 3 
watts, and the other delivering any-
thine ateve 5 watts. The lack of ade-
quate bass reeponee from the  lower 
powered amplifier will be immediately 
apparent, as will the tendency for it to 
"crack up" on loud pessages, 

The Reproducer System 
The best amplifier is no better than 
the rreroducing system into which It 
feeds, end it Is of tittle use to go to the 
trouble of building a first grade unit if 
it is to drive a loud speaker which Is 
incapable of reasonably faithful repro-
duction. 
The most recent development in repro-

ducing equipment has been the design of 
loud  speakers specially  arranged  to 
operate in par. illel. The advantage of 
this use of  parallel (or, as they are 
known, 'dual speakers") ie thnt the re-
producing end of the amplifier is less 
linhle to overload, resonance peaks ore 
practically eliminated and, provided that 
a suitable baffling area is employed. 
there is lase Mil illation of the freeuen-

A Multi-Purpose 
Power Amplifier 

T h e  finished 
amplifier is very 

compact. 

Using 2A3's in push-pull awl Twin 
speakers this modern unit com-
bines irlarity of tone with a 10-watt 

01111)11 
By A. K. BOX 

cies between 100 and 50 cycles than is  in connection, with the tests of the am-
present when a single loud speaker b I plifier under review are arranged so that 
employed. The Rola dual speakers used  one loud speaker peaks at 100 cycles, and 

THE CIRCUIT AND PARTS LIST 
I 100,000 Ohm Resist. (2 Watt) (Ri). 
1 15.000 Ohm Re-slat. (2 Watt) (R2). 
1 250,000 Ohm. Resist. (1 Watt (R). 
I 100,000 Ohm Reese Cl Watt) O(4). 
2 25.000 Ohm Resist. (2 Walt) (RI. R1). 
1 5,0,000 Ohm Resist. (1, Watt) (R9). 
Above are  Bradley, Veto), 
Chanex, Silent nr Ohraite. 
1 100 Ohm Wire Wound Resistance, 
let) nen type (filo), 

1 2100 Olen Wire Wound flesh-
tance, 10 met, type (R51. 
1 15,00 Ohm Voltage Divider (118). 
I 20 Ohm Centre Tap Resist. (R M. 
Above ate Master 31ede, Bettie-

kes, Saxon, Velez) sr R.C.S. 
1 31/2  to I Ratio Push-Pull Audio 
Transformer  (AFT).  (Ferranti, 
Wendel. Saxon. A.W.A.). 

4 500 Volt Working 8 mid. Elec-
trolytic. Condensers (CO, a, Ca, 
C1). (Polymet.  Dulytie,  T.C,C.,. 
Solar., Dubilier, Kelvin). 
I 25 mid. e Volt Electrolytic Con-
denser (C4).  IT-C.C..  Ihdytic, 
Conenurse). 

POWER - 
AMPLIFIER  

UNIT. 

1 
1 
2 

3 

I said. Fixed Condenser (Cut. 
4 mid. Fixed Condenser (CH), 
2 mid. Fixed Cond.'s (C3, Me 
(T.C.C., Hydra. Chanex, Wettees 
or Saxon). 
el mid. Mies  Condenser  (C2). 
(T.C.C, Saxon, Weiless). 
UX Valve Seekers, 2 UY Valve 
Sockets.  (-Owen,  Velco,  Mar-
quis, Saxon). 
Power Se itch  (Alpha, Monarch, 
Cutler Hammer, Saxon). 
Pair of Dual Speakers, lafitl ohm 
fields, and matched to 2A3's lii 
push pull.  (Rolla. Jensen, Am-
pilon. Saxon, Preced ent). 
Power  Tran4ermer, delivering 
Se0-1)-500v. M 150 nut, 2.5 v. at 
10 amperes, 23 v. at 5 amperes, 
5 v. at 3 amperes.  (Wendel, 
Saxon,  fradinkes,  Aegis,  Wilco. 
Kelvin). 
Aluminium Chassis, 12 inches x 
Ili Inches x 3 Indies by 10 gauge. 
(George White and Co.). 

Z.,13 
OPT 
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the other at 80 cycles. These are due 
mainly to the mechanical construction of 
the speaker, end axe to be found at one 
period or ether in any tope of speaker. 

As the loud speakers are arranged to 
operate in phase with each Mime it fol-
lows that when the 80 cycle speaker cuts 
out at that frequency the 100 cycle one 
is still delivering its power, the reverse 
condition taking place at 100 cycles. By 
reason of the feet that with two speakers 
we have available twice the diaphragm 
movement poseible with one, the volume 
of the dual speaker arrangement is 
greater from a given amplifier than if a 
single speaker were used. The use of 
dual speakers culLs for extra power for 
the excitation of the field windings, and 
when the speaker field coils are used 
as  filter chokes this  means  that  a 
greater supply voltage must be  made 
available. 

The Question of Italy es 
In building an amplifier such as this 

we first must decide upon the valves to 
be used. In the present ampliner use has 
been  made of the newly developed 
multifilament tube, the 2A3.  It is a 
three-element high vacuum type of power 
valve, which Is cepable of delivering an 
exceptionally large undistorted output. 
When used as push-pulling class  'A" 
amplifiers, two 2A3's are capable of sup-
Plying 15 watts of  undistorted output 
power if operated at a plate potential 
cf 300 volts. 
The design features of the 2A3 which 

ere respotisilsie for its remarkable per-
formance, include a very high mutual 
conductance, 5500 micro-ohms, and  a 
highlly efficient emitting system, com-
posed of a large number cif coated fila-
ments arranged in seriea-paraliel.  This 
emitter arrangement provides a very 
large effective cathode urea. 
On this page are the characteristics Df 

the 2A3 when used in push-pull eon-
neet ion. 
We find from the table that the peak 

signal input to the grids of our 2A3's 
needs to be 124 volts (twice the bias volt-
arel to load the tubes fully. New if the 
audio transfermer used to couple the 
grids of the push-pull tubes tia the plate 
of the preceding amplifier has e step 
up ratio of 3g to 1, we shell require 
o voltege of 124 divided by 3te, or 35.1 
✓eils, to the input side of this trans-
former. If we use a 56 as driver we find 
ti-ml the rated amplification factor of this 
tube is I3.8, To be on the safe side we 
sh e arrume that the working ampilit-
callsra factor is 10, with the result that 
35.4 divided bv 110, or 3.54 volts, la re-
quired on the grid of the 56 to load up 
the last stage tubes. 
So for so good, for if the characteris-

tics of the 56 are examined it will be 
found that the tube will handle a peak 
grid! voltage of 9 volts to load it fully 
This La rather important, for we must 
make sure that the driver stage will not 
overload before the final stage valves are 
delivering their full output.  Such is the 
care with the present arrangement. for 
n 9-volt signal to the driver 56 would 
result in an input signal to the grids of 
the 2A3's of 315 volts, which would hepe-
iesiy  overload the tubes, and so volume 
must be controlled before the 56's grid 
The next point for consideration is 

the provision of the 31.e volt Input signal 
to the 56.  If the amplifier is to be 
connected to a radio receiver there 
should be ',denty of signal voltage avail-
able, in practice it has been found that 
a single r.f. stage feeding into a mildly 
regenera"-- detector will provide more 

than sure...lent output to load the last 
stage tubes.  But foe pick-up work it 
Is necessary either to connect a 31/2 to 1 
ratio transformer between the pick-up 
and the grid of the se tihus disregard-
ing the resistance coupling arrangement 
shown in the schernetie diagram/, or to 
hook in a second 56 which is resistance 
coupled to the existing tube and con-
nect the pick-up to the grid and cathode 
of that tube. In nny case this problem 
can best be overcome by the individual 
eeperimenter, the mein object of the 
fundamental amplifier being to provide 
a source of high audio output power. 

Consumption Calculations 
New, to come back to our figuring, we 

have decided to build an amplifier hav-
ing a single 56 tube driving a pair of 
2A3's, and utilising the dual loud speak-
ers In which the field windings are to 
do duty as filter chokes in the power 
pack. - An examination of the charac-
teristics of the 2A3's shows that a total 
plate current of 80 milliamperes is re-
quired for their operation. The single 56 
will take a plate current of around 3 
milliamperes at the voltage at which it 
will he operated, and if we use a volt-
age divider of 15,000 ohms resistance we 
shall have o current 24 milliamperes 
flowing through it. 
To make this clear we must recapitu-

late a little.  First the 2A.3% are t he 
supplied with 300 volts.  The required 
bias at this potential is 62 volts, so that 
the potential  difference  between  the 
positive and earth ends of the voltage 
divider is 362 volts,  The divider has a 
resistance of 15,000 ohms, so by Ohm's 
law: C equals E over It the current 
flowing through It is 24 ma. 

2A3 Characteristics 
Fixed Self 
Bias Blas 

Fil. volts  ..  2.5  2.5 
Ftl. current .. 
Plate volts .. .. 300  300 
Grid voile  ..-62  —62 
Tube Ma's  ..  40  40 
Load resistance (plate 
to plate)  MOO MO 

Power output  15  10 

Volts 
Amps 
Volts 
Volts 

O Inns 
Watts 

We now can add our currents as Sol-
lowsi-80 Tf1.11. for the two 2A3's, 3 m a, 
for the 55 and 24 nee, through the volt-
age divider, a total of 107 m.a.  Each cf 
the loud speaker fields has a resistance 
of 1000 ohms, so. again by Ohm's law, this 
time E equals C x R we find that the 
voltage drop tierces each field shall be 
107 volts, For the watt excitation of each 
field we multiply the current flowing 
through the field by the voltage drop 
across it, which means that we have 
107 volts multiplied by .107 amperes or 
107 nee.  The result is an excitntien 
power of 11.449 watts on each l. field, 
which, although it may seem too high 
for safety, judged purely from the cur-
rent load viewpoint is really quite O.K. 

The Power Transformer 
The next stage in our calculations is 

to decide upon the output voltage of our 
power transformer-  As we require 362 
volts at the positive end of the voltage 
divider, and 214 volts to take up the 107 
volts drop across each of the loud speaker 
fields, it follows that the power trans-
former must be ehle to supply from Its 

high voltage a potential which will re-
sult in a rectified voltage of 570 volts, 
The rectification of such a carimaretieely 
high voltage at a current of more than 
100 milliamperes requires a heavy duty. 
rectifier.  We muse therefore, select a 
valve of the 5Z3 class that is capable of 
handling up to 500 volts per plate at a 
current of 250 milliamperes. 
Used with a condenser Input filter hav-

ing 4 trifde. of capacity, this valve will 
supply 575 volts rectified A.C. at a cur-
rent of 110 M.A. when supplied with 500 
volts A,C, per plate. Su ch is the condi-
tion under which It is worked in the 
present amplifier. 
It should he remembered that the ar-

rangement of the power supply system 
of the amplifier is designed to handle 
onbr the amplifier itself without aliens. 
tien of the delivered voltages. lf, how-
ever, it is desired to power a receiver 
from the amplifier pack, two courses are 
open to the set constructor.  If a total 
current of not more than 24 milliam-
peres is required for the operation of the 
valves in the radio reeeiverr the voltage 
divider can be dispensed with and suit-
able series resistances inserted in the 
plate and screening grid supply leads of 
the receiver valves to reduce the poten-
tial of 362 volts to the desired value of 
250 or 100 volts. 

Another scheme which can be adopted 
is to reduce the speaker fields to 750 
ohms and to arrange matters so that a 
total current of 142 MA. flows through 
them  This makes available a current 
of 35 MA, for the receiver, mr, if the 
voltage divider is emitted, a current of 
nearly 60 M.A. which should be suitable 
for all reaeonable needs.  in any case 
the method followed in the present am-
plifier. and which was explained in the 
preceding few paragraphs, eco be just 
as easily applied to any combination of 
valves and loud speakers desired, 

Design of Audio Side 
ft was explained earlier just hew the 
combination of couplings and  driver 
stages was arrived at, so that all that is 
necessary now is to touch upon those 
circuit details which have any bearing 
upon the performance of the amplifier, 
First have a good look at the diagram. 
It will he seen that the input section 

of the amplifier has been given special 
&coupling treatment, that the plate of 
the driver 56 is shunt led, and that even 
this feed arrangement huis been  de-
coupled to prevent al. instability and 
oscillation,  Other peints of exoeptional 
interest are  the connection of  elec-
trolytic condensers In series on the In-
put side of the filter system and the use 
of pare/lei resistances in the 2A3 bias 
circuit. 
In the 56 driver grid circuit it will be 

seen that the by-pass condenser C3, 
which peat/Idea an audio frequency grid 
return, and the blocking condenser C5, 
which serves as the of, pIate return, are 
both connected to the cathode of the 
tube instead of the more usual earth 
return. This is done to prevent degen-
erative effects which reduce the low 
note amplification.  The bias condenser 
Cl on the cathode resistor R5 is a Z5 
mfd. electrolytic condenser used simply 
because of the low impedance it offers 
to the passage of audio frequency cur-
rents. The advantage of this high capa-
city condenser over the more usual 1 or 
2 mfd. paper dielectric types can beet 
he appreciated whilst listening to the 
amplifier render the !ow note paesages 
of the organ. the 'cello, the hase viol, 
and similar low pitched instruments. 
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A 2-Valve S.W. Headphone 
Set for Beginners 

Thor view ri the completed chassis, illustrating, the fila-
ment transformer mounted on the left., with the screen 

grid detector valve elongqde 

D
- ESPITE the present trend 

Lo large  and necessarily 
expensive all-wave semer-
hets, it is recognised  by 

short-wave  experimenters  that 
good reiulte can still be obtained 
with more medest equipment. 
Providing that  the short-wave 

listener is prepared to use head-
phones a simple two-valver will 
provide excellent reception of the 
majority of internatipnal broad-
eastere. 
This pcint settled, the next one 

for consideration is whether the 
set is to be powered by batteries 
or by reetilled A.C. delivered from 
a payeer pack. 
Battery supply has advantages, 

but, from the viewpoint of opera-
tion, an all-electric set is ea be 
preferred. 
In the design at present under 

consideration we have steered a 
middle course and provided for the use 
of valves whose filaments are lit by raw 
a.c, but whose plate supply may be 
furnished either by batteries or from a 
power pack. 

The a.c. or semi a.c. short wave set 
described here uses a ecreened-grid de-
tector resistance-capacity, coupled to an 
-amplifier valve, this latter being of a 
high impedance type  which will give 
greet-eat magnification  of signals from 
the detector stage,  Since, for earphone 
reception, rely little power is required, 
volume is improved eunsiderably by use 
of a high impedance type of amplifier 
valve which gives greatest voltage am-
plification, and which, due to the low 
Wet it is required to handle, will not 
isturt telephony signals as might be 
thought. 

The Variation in Coil Design 

The Idea of tapped coils is as old as 
short wave receivers are themselves, but 
because technicians have gone to great 
lengths to explain the "awful" result 
of 'dead end' turns, we find no  short 
wave receivers utilising this methed of 

Semi or completely A.C. operated, 
this little set is extremely power-
ful, with remarkable distance-

getting qualities. 
By G. G. THOMPSON 

covering a wide band 
of frequencies with-
out changing coils. 
The writer decided 
to  defy  convention 
and use a tapped grid 
coil with a fixed re-
action coil to cover a 
band of wave lengths 

condenser pleiee full in mesh. By epee-
¡rig the reaction coil correctly, smooth 
oscillation will be obtained  over  the 
whole range of wave lengths. Separate 
coils may be used. however, and the Idea 
of using a tapped grid coil for short 
wave lengths  merely suggested to 
those who have been seared  off this 
method by the thought that "dead end" 

turns may rum a receiver's per-

(Arndt at the short wave receiver. Note how the grid 
roil h tapped ln order to tune over various bands. 

of from 21) to 95 metres, 
Firstly, separate coils were 

made, then a single grid 
coil of the total number of 
the grid turns té the three 
separate coils, and tapped in 
two  places,  was  wound. 
After noting the strength of 
various signals using  the 
single grid  reaction coil 
combinations,  the  tapped 
coil was plugged into posi-
tion and a comparison made 
on all wave lengths, 
It was  found  that 
using the 20 and 40 
metre  tapping  t h e 
'dead end' turns corn-
prising the additional 
inductance to tune up 
to 95 metres, did not 
affect signals to any 
noticeable extent. 
The reaction coil was 

made  just  large 
enough to enable the 
detector to be brought 
into oscillation when 
uSime the highest tap-
pine and the tuning 

forimance. 

The writer can say with convic-
tion that this little set will satisfy 
all who may etternee its construe-
lion, and provided speaker work 
is net required, extremely loud 
signals can be expected. Without 
noticeable loss of volume as many 
as half a dozen pairs of earphones 
may be connected in series to the 
receiver's terminals.  The Mile 
set would be of particular value 
to Morse classes since good auto-
matically sent signals such as are 
available from most commercial 
stations are an excellent pattern 
on which the learner might mould 
his sending. 

When more than one pair of 
earphones are used en r.f. choke 

A, sub-chassis view, giving the arreetteuleut 
uf pasts and the wiring. 
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should he connected in eech lead to the 
receiver 'phone terminals as indicated 
by the points X.  This, in conjunction 
with the .001 mid capacity mica by-pass 
condenser  connected  in  this position 
already, will prevent the complication 
of tuning due to the detureing effect of 
moving 'phone cords if this precaution 
is not taken. 

Only Small Power Wanted 
since low voltage only Is required for 

strong earphone reception, plate power 
consumption le  only  5 milliamperes, 
which means that three 60 volt light duty 
B batteries of good make could be ex-
pected to give 12 months service with 
this receiver,  However, the two plate 
voltages of 45 and 180 may be obtained 
from a standard B power eleninetor. 
Heater current is available from the 

secondary of a step dewn transformer 
which delivers  4 volts from  the a.e. 
mains.  Although  this  transformer Is 
mounted on the receiver chassis, it is 
referable to keep the unit separate 
am the set unless the original measure_ 

ments given here are increased to per-
mit of  greater  spacing  between  the 
valves and the transformer.  Closeness 
of the transformer unless it is heavily 
shielded with iron, may result in in-
duction noises which no amount of filter-
ing or by-passing will remove from the 
receiver output. 

Parts Review in Brief 
The metal panel and euh pane/ ma-

terial may be treated to produce a neat 
del surface appearance ley dipping in 
a• solution of hot eau.etic soda and water. 
Trial should be made with several scrap 
pieces of the metal to determine the 
correct time for treatment.  This will 
only be a matter of seconds however. 
Both tuning and reaction condensers 

should  be  selected  carefully.  There 
should be no trace of side play which 
would mime the movable plates to move 
sideways when the shaft is formed.  A 
condensez cu ring from  this  defect 
would complicate tuning considerably. 
Similarly, the vernier dial should be a 
smooth moving type with no traces of 
"back lash."' 
On no account should a mains switch 

be mounted to a metal receiver chassis. 
The heater switch is optional  since 
switching may be dime et the light or 
power outlet Into which the primary 
wires of the step-down transformer are 
pi:ragged. 

A standard size  three  plate  aerial 
coupling condenser (C1) will be satis-
factory.  A  plate midget type would 
akin be suitable. 

PARTS LIST 
Panel lin. x Tin. gauge 18 alu-
minium. 
Sub panel and brackets Win. x Nn., 

or a chassis measuring 21m deep, 
gauge 20 material. 
One I plate midget tuning cone 

deneer (C2). 
One 9 plate midget reaction con-

denser (CM, 
Slow motion vernier dial. 
Healer switch (optional). 
1 r.f. choke. 
Grid condenser (mica)  .00025 mfd 
rapacity (C4). 
Grid leak 2 megolims resistance 
(R1). 
Detector  plate  resistance  20,000 

ohms (112). 
3 plate aerial coupling condenser 
(Cl). 
Resistance coupling condenser .01 

mid. capacity (mica), C5. 
Grid resistance 500,000 ohms (11.3). 
Amplifier  bias  resistance  1000 

ohms (et). 
Amplifier residence by-pass con-

denser, 1 mid. (C0). 
Two UT type valve sockets and 

one UX type valve socket. 
Three battery terminals (B mege 

13 pos., 45v. II pos. I50v.). 
Aerial terminal. 
Two phone terminals. 
Step  down  transformer  (4 volt 

eecondary to suit British calves of 
the 4 volt heater type) FT. 
One -001 tad capacity mica hy-pass 
emidenser (Cl). 
One .0001 mid capacity mica con-
denser (C8). 

Mounting the Parts 
The tuning and reaction condensers 

are mounted directly to the metal panel. 
The aerial coupling condenser (C1) end 
the phone terminais must be  bus hed 
from the panel by use of fibre washers. 
The photograph of the underside of the 
original receiver will indicate that no 
particular order in the placement of com-
ponents of this simple set need be fol-
lowed. 
It will be noted that a plaie resistance 

velue of 250,00(1 ohms has been obtained 
by connecting two resistances in series, 

The U.X. valve 
socket takes the 
Plug-in coil.  It 
should therefore be 
of the moulded 
hakelite  type  with 
good spring clips in 
its construction, The 
coils are wound on 
a piece of bakelite 
former to slip over 
the end of the stand-
ard UX valve base. 

11111111111111/11111illildli min11111,1111111111 

Front view of the re-
ceiver, demonstrating 
the relative positions 
of the controls: Top 
left, the aerial conden-
ser; bottom kit, the 
reaction «mire: eon. 
Ire. tuning dial; while 
below ta the switch, 
and et the extreme 
right, the two head-
phone terminals. 

Len; A dram km showing hum, the cell 
should be mound, while on the right 
Is o phologroph of the finished lob. 

The reaction coil is wound at the bot-
tom of the former of gauge 28 d.s.e. wire, 
its beginning connected to the filament 
pin directly (not diagonally) opposite the 
grid pin of the UX base. The end of the 
coil connected to the second F pin (dir-
ectly opposite the plate pin of Lhc base), 
The first section of the grid coil con-

sists of 5 turns of gauge 24 d.s.c, wire 
wound at a distance of between a V4 
and 1/2 an inch from the reaction cod. 
A lie inch space is left between 'the 5 
turns section and the remaining 9 and 
10 turn sections which are wound close 
together, tapping being brought to three 
terminals mounted at the top of the 
former.  Connection from the grid pin 
to the required one of the three ter-
minals is maintained by use of a small 
flex lead and spade type solder lug. 
The beginning of the 5 turn section 

connects to the plate pin at the cmiii 
socket. The end of the grid toil end the 
two teepings et 5 arid le turns connect 
separately to the three terminals.  The 
aerial terminal and the two B positive 
te rminals must be  bushed from the 
chassis in the sarne fashion as the two 
headphone terminale. 
A wiring  in  words  description  Ls 

scarcely necessary end the simple fol-
lowing of the circuit should enable any-
one to make a successful job of the 
wiring. This should be done using rub-
bored Hex- Use solder lugs for all joints 
to terminals or chassis. 
The earth cam:meted to the receiver 

can be made to the centre-tap terminal 
of the filament transformer secondary or 
to the 13 negative terminal. 
After wiring has been checked and re-

checked to make sure of correctness, 
switch on primary after having connect-
ed 13 terminaS to either a battery or 
eliminator supply source. 

Allowing a minute or two for the cath-
odes to commence their emission, turn 
reaction control until a rushing sound 
to indicate micillation is heard. 

On the first tapping which tunes from 
about 29 to 35 metres, very little noise 
will be noticeable, but on the two upper 
tappings the atmosphere becomes noisy 
under average unsettled weather condi-
tions.  Note whether the detector oscil-
lates satisfactorily on all al the three 
tappings.  If oscillation is fierce reduce 
screen voltage. 

Depending upon the  length  of the 
aerial, one or more "dead spots" will be 
noted.  These are points at which the 
detector will not oscillate.  By turning 
the aerial condenser plates out of mesh 
this trouble may be avoided with a loss 
of signa} strength and complication of 
tuning. 
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 The Super Selective 
Crystal Receiver 

The basic areal' or the 'crystal set. 

DESPITE  the  fact that they are 
rapidly being displaced by small 
valve receivers, the crystal set still 
has o considerable vogue amongst 

these who seek the cheapest form of re-
ceiver.  One of the difficulties of the 
crystal receiver is its lack of inherent 
selectivity, so that users of such sets find 
it almost impossible  to separate  the 
various "B" elass stations. 
The receiver described hare is pre-

sented in an endeavor to overcome this 
drawback and to permit the crystal set 
user to obtain the freedom from station 
Interference enjoyed by his more fortun-
ate valve•set-using colleagues. 

The Circuit Design 
The circuit design is e very simple 

and straightforward one, consisting of 
closed circuit formed by the coil Li and 
condenser CI, this rucking a closed os-
cillatory path, with the detector, phones, 
aerial and earth directly coupled to it. 
In Fig. 3 ihe same circuit still exists. 
with an additional trap wired into the 
circuit.  This is used to eliminate any 

A selective receiver that can be made 
super-selective by the optional employ-

ment of a built-in wave-trap. 
By P. R. DUNSTONE 

tendency toward interference on the 
lower wave lengths. 
For instance, the trap would hardly 

be required while tuning in 3L0 or aAR. 
as there is a fairly great frequency 
separation between these two stations, 
but with 3KZ and 3AW it probably would 
be essentiaL 
The set has been arranged with two 

111E LIST OF COMPONENTS 
REQUIRED 

2.000à mid. variable  condensers, CI, 
CI mid two dials_ 
1 crystal detector, CD. 
2 pires e former (see text). 
3 terminals, 2 banana sockets and 1 

plug. 
Ebonite panel 101/2 z 78,4 inches. 
Strip of ebonite for terminals. 
Some flex, I baseboard. in g 6 Indies, 

and a few screws. 

aerial terminals, one Incorporating the 
trap, while the other is connected direct 
te 

Winding the Coils 
The coils L2 and Ll are wound on 2-
Inch and 3-inch formers respectively 
with gauge 26 D.C.C. wire.  Commence 
winding coil Lt an inch from one end. 

The number of turns required are 49, 
with tappings at 17(X) and 31(Y). 
The 1.2 coil should be wound  with 
auge 20 D.C.C. and requires 42 turns ta 
placed on It with tappings at every 

sixth turn from zero end. The ends of 
both, these calls should be fastened to 
soldering lugs screwed to the fo rmers. 

Tile original crystal hoo  coin billed 
with a built-in wave-trap. Normally the 
aerial is plugged to AEI. In rases of 
se vere interfereace it is m oved to fiE2, 
thereby bringing the trap Into operation. 

Mounting the Parts 
In mounting the parts,  the  photo-

graphs of the original receiver should 
(Continued nn Page 2111, 

The complete niene view of the layout and wiring of itic combined cry-stal act 
and wave-trap ls shown above.  Dcleetor CD actually is mounted ou the 
panel̀v trout, but here its position b varied in order that its wiring may be eleer. 

It circumstances obviate the use of a trap, 
the layout mid wiring of the circuit shown 

In Fig. I are as depleted above 

AE2  AEI' 

E I G 4 

4-.san ~.".er.e.ordror.a.aor.e. te.an..s""e-r... ..1.ralla nIVIiratEnr  ilillare ,oraireeaoriereidedifinegfar 



ALL RADIO RECEIVERS Page Nineteen 

The Ultimate A.C. 
Employment of a dual 
impose valve gives this 
model both punch and 

selectivity 

By RADEX 

THE "Ultimate 2" is the best little 
a.c. 'two" we have turned out te 
date.. Here is the way to build up 
the design and prove for yourself 

the truth of our contentions. 

Details of the Circuit Design 
Regard the 6F7 in Fie. I carefully, be-

cause around it are built two tuned Mr-
cults. Working from its top as drawn 
ere the r  plate, Screen-grid and con-
trol grid. Aerial impulses are fed into 
the latter of these three through the 
agency of a tuned circuit composed of 
12 and Gt. The ri. plates output feeds 
through primary Li into another tuned 
circuit comprising L4 and 2G. the lat-
ter being the second section of the 2-gang 
condenser. 

On the leaky-grid systern (C3 being 
the grid condenser and R2 the leak) 
this second tuned circuir Ueds back into 
the grid of the triode section of the 
6F7 (the lower combination), and so 
actuates the triode plate thereof  The 

Controls are timiled to two; The upper une is the station selector, while 
below ft Is the t.o.mrie regulator. 

latter is fed through the primary of 
audio transformer AT, and su, very ob-
viously. actuates the control grid of the 
audio pentode. Nothing could very well 
be simpler provided the following salient 
points are rigorously followed:— 

In the ease of L1-12. contained In the 
same can, primary Li  must he very 
loosely coupled to 12; the former should 
not exceed 10 per cent, of the turns 
of the latter, and there should be roe-
eighth inch tot least) gap between them, 
The reverse holds good as regard« L3.L4. 
Here the former should be over-wound 
on the latter, and should contain at !cost 
60 per cent, of its (LA's) turnsi 

Rl should not  exceed  a resistance 
value of 225 ohms  neither should R2 

Compare he keyed components with the circuit diagram and list uf pads. 

Two 

be more than 500,000 ohms, but CS must 
be 0,0001 mid. The voltage applied to 
the screen of the 6F7 and also to its 
triode plate as feed through the audio 
transformer,  should  be  100  when 
measured at the appropriate tap on the 
voltage divider, VD. Both taking the 
same tap, one shunt condenser sufnces, 
and that is C2, 

Latitude is permissible with regard to 
the audio pentode, marked tentatively 
"2A5." Should you already have such a 
tube by all means use it, and, in that 
caSe,  only one of your existing trans-
former's filament secondaries will have 
to be rewound to 0.3 volts for the 6F1'. 
On the other hand, if you are building 
an entirely new set, order the power 
transformer, PT,  to  the spco.iticat ornr 
given in the list of parts, use a 4,1 as 
an output pentode, and heat both it and 
the 6F7 from the same 6,3 volt secon-
dary, Either pentode employs the same 
resistance value at le, although the un-
distorted output of the 41 is slightly the 
higher. 

Do not forget that the most success-
ful method of controlling  volume is 
the shunting of audio transformer AT's 
secondary with a high resistance poten-
tiometer.  11  a Bradleyohrn is  cm-
ployed it does not need insulation from 
the chassis no matter how it is wired. 
C5 acts as an efficient tone corrector. 

Chassis Arrangements 
T HE accompanying keyed photo of the 

components' lay-out on top of the 
chassis affords a concise and easily fol-
lowed plan.  In general the dimensions 
of the chassis as given in the Parts List 
(13 by 71/2  by 21/2 Inches) will afford 
ample room.  Height and depth should 
remain under any circumstances, but 
were the power transformer PT very 
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far from standard physical size, that 
factor might cause a varbtion in length. 

Beneath the chassis, vide trie corres-
pending photo, the only real fixtures 
are valve-nockets, the voltage divider 
on the extreme left, and the volume 
control in front.  All other minor fit-
ments are of the tailed variety and are 
soldered into position with the appro-
priate wiring 

Particularly note the placement of the 
valve-sockets in relation to their heater 
connections,  These have been so ar-
ranged to keep heater-current  leads 
either short or, in the case of the on, 
as far from ri. connections as possible. 
On the extreme 'lower left will be Seen 
the small piece of ebonite, lx)Ited to side 
of the chassis, that supporte and luau-
laies the aerial terminal 
The wiring order of the 7-pin, 6-pin 

and 4-pin sockets is shown IN REVERSE 
in the accompanying Fig  2. This is 
how you will see them when wiring is 

o 
r6 

O r 

6 

Ce 
re" 

cc 

0 

7 

o  

Sc 

SPCI 

_ 

- 

Y 

4* OR 2A5 

oP 

Oe 

SO 

ro 

f0 

tee 

O, 
, 

e 

f 

DS 

fl G 2 2 

When wiring ref« to these soiree-ton-
needles  indicators.  They  show  the 
sockets as seen when viewed from below 

the chassis. 

undertaken.  "DS" represents the soc-
ket let into the back of the chassis into 

which the speaker  is plugged.  "P" 
thereof is wired to the P terminal of the 
0-pin  Well°  pentode).  socket,  the 
speaker's field goes across the two rsi 
while the jumper lead between G end 
the right-hand F is wired tn the high 
voltage end of the voltage divider and 
also to SG of the afore-mentioned 6-pin 
socket. 

Wiring Notes 

F Ew, i/ any, snags exist in the wiring, 
As usual. commence by joining up 

all healers to the corresponding points 
on the power transformer and then take 
the high voltage secondary of the lat-
ter to PP of socket 80.  Do not omit 
to earth to chassis one heater cunnee-
lion on both the 6 and 7-pin sockets and 
then put in the power smoothing sys-

tem. 
Next mount the voltage divider and 

connect up the four wires of the audio. 
transformer to their appropriate points,. 
The reeisters and fixed condensers cm 

PARTS LIST 
'Cl and CI—Tubular condensers 

of 0,5 mid.  (T.C.C.. Charree, 
tier, Concourse). 

C.2.—Mlea condenser of 0.001mfd, 
IT.C.C., Saxon, Wetless. 

C lice condenser of LOH in-Id, 
Saeon. Wetless, uhilicri. 

C4.—Erry electrolytic condenser of 
10 or 25 me d. to withstand 25 
volts, (Concourse  Chenex). 

DS.—Dynarnie Speaker with moo-
ed-II field and in-put transformer 
for either types 2A5 or 41 pentodes., 
the characteristire of both being 
practically similar.  efeneen. Jubi-
lee, Saeon, Precedent. AAV.A.„ Am-
ain)). 

El and E2.—Eleetrolylic conden-
sers of 8 mid. each tested to tee 
volts.  (Polymet. Duhltler. T.C-C.. 
Dulytie, Concourse, etc.). 

01 and 02.—Pi-oil gang tuning 
comienser  ef  standard  type. 
Stromeerg-Cotrlsen, Saxon, Esse-
uy. ileveophene, Mrnay, Prece-
dent). 

LI-L2.—Acrial-input tuning coil. 
(11.C.S.,Essanny, Melbourne, Saxon, 
Aegis, Pwaineunte  *Shielded, see 
text). 
L3-1,4,—Rfedet. input tuning roil. 
Ft.C.S..Eseatuty, Melbourne, Saxon, 
Aegis, Paramount).  *Shielded, see 
text). 

PT. — Passer transformer; main 
condary 375-II-375 t 4011-4-180, one 

at 5V. and SA.; nne at 6.3V. and 
2,%., and one at 2 5V. arid 2A. op-
tional, vide text. (Radlokrs, Saxon, 
Preeedme Veto°, Eseutay, Aegis, 
Wendel. Kelvin, etc.). 

RI. — Wire-wound  resistor  M5 
ohms., 15 rd.a, (51.1111, Velen, Radl-
tikes, R.C.S.,  Saxon,  Precedent, 
Paramount, Wendel). 

The Them-Mk-al Circuit of the Cilimale A.C. rrwel 

It3. — 111;1re-earned  resistor, 410 
ohms. 50 31.a. 011.31., Veteo, Rate-
okes,  R.C.S..  Saxon,  Precedent. 
Paramount. Wendel). 

F12. — One-watt G-1. resistor 0,5 
meg. (Carluirendum, I.R.C., Saxon. 
Chance-Silent, Stediptiner. Ohinite) 

T.—Standard ratio audlo trans-
former —preferably manufacturers" 
type with petulant tails.  (A.W.A. 
itadiekes. Ferranti, Essanav, Prece-
dent. Forme, Vein)). 

VC. — Potentiometer of 2511,0441 
ohms, volume control.  (Bradley-
ohm). 

VD.—Voltage divider. 15,000 ohms 
tapped.  (Radlokes,  Paramount, 
HRS., Precedent, Esstmay, Saxon. 
Velen, wenc. o. 

Valves —One  ach 61.7. Mi, anti 
either 2A5 er 41—see text re latter 
iRadlotron. Ken-Rad, Philips, Moe 
lard, Tune-Sol, Seeed-3.11.C.). 

Seckets.—Two II-pin and one each 
7-pin and 6-pin,  One  compleii, 
valve shield mid une grid-clip. 

Sonde-Lee—One illtnehruited ver• 
etler dial to track with moventenl 
of tuning condenser unit (ll-G2i 
sundry machine screws and nuts. 
small; six yards fluide-ri wire for 
connections and some twin-flex for 
connections to power-point.  Smell 
piece of sers-' ebonite arid two ter-
minals. 

Chasste—Clif No. 16 gauge  - 
'phenol bent and drilled as illus-
trated, measuring 13 a  x 21,e 
inches.  *Gee White). 
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now he fitted end the volume control 
wired, remembering to earth the late 
ter's centre lug. 

Now solder a lead to the  UNDER-
NEATH lugs on the fixed vanes at the 
2-gang  tuning  condenser  and  then 
mount IL  Fit and connect up coils 

and LI-2 in that order. The top 
of L4 gees down to one end of C3 that 
is already soldered to TO of the 7-pin 
socket at its other end and the lead 
pendant already from 2G  also  goes 
through the chassis to the same point at 
the end of CS (I.e., that NOT attached 
to TG). 

The top of L2 connects to the lead 
already provided under 01. Fit the 6F7 
in its socket and then connect its eon-
ire' grid pip (CO) to the TOP fixed 
plate connection of 01. Dial light leade. 
-unless carefully placed, sometimes create 
a mysterious hum, so it ie better not to 
put them in until after the model has 
had its initial test. out, 

General Operalien 

The best results were obtained by 
emitting the use of any aerial and 
merely connecting a good earth lead to 
the sens aerial terminal. Still, as pointed 
out previously. in very unfavorable re-
ceiving are  this might give rise to lna 
terference between  two  stations  ma 
closely allied wave-lengths. In the latter 
instance use a short indoor aerial and 
NO EARTH. 

Ganging the condenser sections is a 
simple operation. section 01 being the 
more critical. 
First see that the control VC is set to 
give maximum volume; that is to say, 
act its arm an that ALL Its resistance is 
in circuit, and, If. to doubt, slip the 
back off the Bracileyohm to make sure 
such a condition exists.  Open BOTH 

The rear of the chassis carries the dynamtc speaker plug enty. 

trimmers about three-quarters of a turn 
and tune down toward the bottom end 
of the dial. As soon as a station is heard 
—and at first it may be weak—work on 
the trimmer of 2G until a maximum of 
volume is obtained. As the volume rises 
cut it back on VC, so that you are alwaye 
working on a comparatively weak signal. 

Unless this ganging, simple though it 
be, is done thoroughly, not only will you 

he liable to get unnecessary interfer-
ence, but definite distortion will appear 
in the reprodurtien.  The same latter 
condition will pertain if the volume is 
eut back too much.  Both the 2M and 
the 41 laze to he fairly well driven.  If 
you change from an earth as an aerial 
to an aerial proper, or vice-versa, 2G 
will have to be re-ganged. 

The dial coverage is all that can be 
desired. In the original model we em-
ployed a 2-gang Stromberg-CarLson con-
denSer and R.C.S. coils. With that com-
bination 3AW comes in at 11, whik 3AR 
is heard on 92 dial degrees—the latter 
being an Fero of the type illustrated. 

Thank .Lre kw comeencels beneath the ci ass 
and open, 

cl the wiring is both simple 

Super Selective 
Crystal Receiver 

(Continued from Page 18) 

be studied,  It will be seen that  the 
coils Li and L2 are placed  at right 
angles. This is most essential, otherwise 
interaction will he caused between them. 
The terminal strip should be located at 
the rear of the set. 
The crystal detector can he either the 

fixed or cat's-whisker  type,  and  la 
mounted a little above the two con-
densera Cl and Cl 

Wiring 
The wiring of this circuit  la very 

simple, and should offer no difficulties to 
the novice. 
Commence by taking a lead from M 

of L2 to one side of C2. The other aide 
of C2 going to Z and also to aerial let-
Minal L An alligator clip is soldered 
to a piece of ilex about 3 inches long, 
the other end  being  joined to A . 
The clip is fastened to one of the tap-
pine en L2, the correct point  being 
found by experiment. 
That completes the wiring of the trap 

curuit. 
Connect the beginning of the coil Ll 
(Z) to one side of CI, the other side 
going to its M end. 
Another lead is taken from AEI to the 
lapping on the coil known as X  This 
lead is aleo joined to one side of the 
crystal detector CD, while the other side 
el CD is fastened to one of the phone 
terminals. 
The remaining phone terminal is std. 
tiered to earth terminal and also to the 
remaining tap (Y) on coil Li. This com-
pletes the simple connections. 
When trying out the receiver plug the 

aerial into AEI socket, Connect the earth 
and phones, adjust the crystal and ro-
tate dial CI until a station is heard, then 
readjust crystal to its point of greatest 
sensitivity. 
If interference is being experienced on 

the lower bands. the aerial should be In-
verted in AE2 socket and C2 adjusted 
until the offending station is eliminated. 
The length of the aerial used on this 
crystal receiver should not exceed 60 
feet for satisfactory results. 
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The Band-Pass Local 3 
VEN in  these 
days of super-
sensitive re-
ceivers.  which 

make the reception of 
international  broad-
castin  g stations  so  
eimple a matter that 
the non-technical set 
user can obtain good 
reenite, there is a de-
mand for a siimple 
type of set which is 
capable of reproduc-
ing the betel broad-
casts with clarity of 
tone  and  freedom 
f ro m interf erenee. 
This is mainly due to 
the fact that, except 
for a few dyed-in-
the-wool enthusiasts, 
the pastime of 'MX.' 
lung -distance  listen-
big has palled,  and 
the main requirement 
is high quality recep-
tion free frein that 
eccompaninient  of 
high-powered  static 
whirl i comple-
mentary to the 'open-
ing out of a really 
sensitive receiver. 
Apart  from  the 

queetinn  of  tone 
quality, which is facrly easily arranged 
to satisfy the roost 'critical listener, the 
chief requirement of the local receiver 
is selectiviity, the capability cif separat-
ing stations which operete on frequen-
des separated by only a few kilocycles_ 

Praetical Applications 
There are two ways in which this do-

.sireble feature can be obtained.  Either 
the super-heterodyne principle, In which 
the incoming signal frequency is mixed 
with a locally generated frequency to 
make a third, or the standard multi-
tuned circuit eysteet can be used. Both 
methods are extremely satisfactory, but. 
where range is not desired, the best type 
of receiver to build is one which em-
ploys ordinary radio frequency amplifi-
cation and  obtains its selectivity  by 
means of circuits tuned to the receiv-
ing frequency. For one thing, It is elm-
Pier and cheaper to build than the aver-
age small superhet, and it is less sus-
ceptible to outside noises, such as static 
and electrical interference. 
Recent tests with a receiver of the 
type mentioned have preyed It to be 
very suitable for tieri in the metropolitan 
area, where selectivity is of greater 
importance than sensitivity.  The par-
ticular receiver need was one in which 
e standard 53 radio frequency amplifier 
preceded a non-regenerative three-ele-
ment detector which in turn was trans-
former coupled to a pentode audio amp-
Ellen The necessary selectivity was ob-
tained by the use of o pre-selector stage 
before the R.F. tuner, with the result 
that it was possible definitely to sep-
arate the various stations even in the 
most unfavorable localities. 
The 56 type of detector was used. be-

cause experience has proved that, when 
transformer coupled to the eudio ampli-
fier, this type of detector le capable of 
a gain equal to that of  e resistance 
coupled screen grid detector besides hav-
ing a better tone_  Further, if in order 

A Selective and Powerful Re( 
With Interstate Possibilities 

By A. K. BOX 

This  iew ut the chassis  its comport construction. 

to increase the sensitivity of the receiver. 
it is decided to add regeneration  this 
addition will he more easily carried out, 

Notes on the Ciicttit 
Study of the circuit diagram will show 

that while due attention has been paid to 
the by-passine of vulnerable  supply 
leads, the number of components used 
in the receiver has been reduced to a 
minimum. For the reason that its added 
current drain increases the field coil 
excitation on the loud speaker, a volt-
age divider, VID. has been included in-
stead of the snore common series resis-
tor scheme  for dropping the supply 
voltage. Use of this divider is made in 
the volume control arrangement, which 
consiste of a 10,000 ohm potentiometer 
connected between the 40 volt positive 
tap on the divider and ground. The arm 
terminal on the potentiometer is cert.. 
neeted to the cathode of the ri valve 
through a limiting resistance, R4, of 250 
elms. The rurpose of this resistance is 

RADEX.,  - 

RFC 

AFr 

X 

F I G. a.  

Additional deiaiLs for APPIYing res 
to this receiver, 

non 

te ensure that there is 
always the minimum 
hies of three volts on 
the r.f. valve, irre-
epective of the pneie 
lion of the arm of 
the  potentiometer 
VC. 
The condenser, Cl, 

connected between the 
cathode of the 58 and 
ground, provides en 
rd. by-pass for the 
resistor Re, and that 
portion of VC whieh 
mey happen to be Ira 
use.  The condenser 
C3, which is el 1 infd 
capacity,  w es  not 
used 1m the original 
receiver, although il. 
may be incorporated 
k the set with ad-
vantage, It acts as an 
rd. by-pass  and in 
practice  will  he 
found to increase the 
gain of the r.f. stage. 
The  by-peas  CS 
which is also of I 
raid., acts  likew [se 
in  the  audio  sec-
tion  of  the  ree 
telvez. deepening the 
tone  and  improv-
ing the volume. C5 is 

a standard 10 rafd. M volt electrolytic 
condenser, and 112 Is a resistance of 410 
ohms.  This actually should, hare a 
value of 410 ohms, but the =all discrete-
ancy will not materially affect the per-
formante of the pentode. 

The condenser CT and the resistor !Et 
are connected in series  between  the 
pIete and screening grid a the pentode 
with the object of flattening the tube's 
response and cutting down some of the 
high note amplification  which  makes 
the average pentode so "tinny."  The 
audio transformer AFT may  be  any 
standard  ratio  instrument,  although, 
naturally, the batter the transformer 
the better will be the tone of the re-
calves. 

Coil Data 
The coils were  of standred Voleo 

make, consisting of an aerial coil (L1, 
12), a pre-selector coil 1L3, and an r.f. 
coil LA-LS.  For the benefit of those 
who may wish to wind their own collie, 
the following data is provided. All coils 
are wound on Marquis 13/4  inch diameter 
formers.  They ere screened with 2%-
inch diameter cane. 
L2 consiste of 88 turns of 31 gauge 

enamel wire, over the filament end of 
which is wound the aerial winding, Li, 
of 15 turns of 40 gauge d.e.e, wire tapped 
at the 10th turn from the bottom of the 
winding.  L3 consists of 90 turns of 34 
gauge enamel wire with a separation of 
3-19th of an Inch and a further Six 
turns.  The finish of L3 and the elan 
of the additIonel six-turn winding ore 
joined together, and, in wiring the set. 
are connected to earth.  L5 will hove 
the same number of turns as L3, whilst 
L4 will consist of 45 turns of 40 gauge 
d.s.c. wire wound over the filarrient end 
of L5. 
Although this coil data has been in-

cluded, we advise  the intending  et 
builder to purchase the  coils already 
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weund, as he then need have no qualms 
about the alignment of the gang con-
denser when once the set is assembled. 

The General Lay-out 
The chassis on which the various com-
ponents are mounted measures 14 inches 
in length, nine inches in width, and 21.à 
inches in depth. As can be seen from 
pictures of the finished set, this chassis 
size gives the constructor plenty of room 
to mount the components and yet permits 
a compact and efficient by-out. 
Looking at the top view of the chassis 

the aerial coil in Its shield can be seen 
at the front right of the thereof. • Next 
to this coil is the pre-selector coil, the 
detector coil being the third. The 58 is 
. mounted at the extreme right of the 
chassis between the aerial and the pre-
selector coil cans. The detector is mount-
ed in a corresponding position between 
the pre-selector and detector coil cans. 
At the left we have, at the front of 

the chassis,  the two electrolytic con-
. densers, El, E2. The power transformer 
is mounted between the electrolytics and 
the rectifier and power tubes which are 
at the back. The three-gang condenser 
is mounted in the middle of the chassis. 
The three-pin power plug is mounted 
' along the left-hand edge of the chassis, 
the four-pin socket for the loud speaker 
plug being mounted in the centre of the 
back of the chassis. The aerial and earth 
connections are made to terminal strip 
mounted at the right of the loud speaker 
socket. 
Underneath the chassis we find that, 

in addition to the valve sockets, the 
power transformer, and the electrolytic 
condensers (the connections of which are 

A photograph of the lap of the ehasis illustrating the placement of 
gang tuning condenser, rolls and valve sockets, cte. 

the three-

made under the chassis), we have the 
voltage divider VD mounted alongside 
the power transformer, the audio trans-
former AFT mounted a little in front of 
the loud speaker plug, and the bias 
resistor R2 and electrolytic condenser 

C6 mounted alongside the socket of the 
2A5. 
Other components  Include  the con-

denser block, C2. C3 and C5, mounted 
between the audio transformer and the 
front of the chassis, the volume con-

CIRCUIT AND LIST OF COMPONENTS 
The Parts Required 

I Kit of Coils (Li, L2, 1,3, L4, L5) 
(Veteo. Aegis, Radiokes, R.C.S.) 

I Three Gang Tuning Condenser (G1, 
.G2,  G3).  (Stroroherg-Carlson, 
Saxon. Essanay, Roycophone), 

2 Six-pin Valve Sockets;  1 5-pin 
Valve Socket; 1 4-pin Valve Soc-
ket. (Targaii, Marguls, Veicti, Pre-
cedent). 
1 15,000 Ohm Voltage Divider (VD). 
(Master Made,  Radiokes.  R.C.S., 
Vdco. Saxon, Precedent.) 
Power Transformer, 400-0-400, 5 v., 
end two 2.5 v. Windings. (Veteo, 
Kelvin, Radiokes. Wendel, Saxon). 
1 2508 Ohm Field Type  Dynamic 
Speaker to match 2A5 valve. (Rolo, 
Jubilee,  Arington,  Saxon,  Pre-
cedent). 

1 Audio Transformer (A.F.T.). (Lis-
sen, Philips. A.W.A., Ferranti). 
2 8 mid. 450 volt Electrolytic Con-
densers (El, E2). (Polymet, T.C.C. 
Duly(ic, Concourse.) 

1 10,000 ohm  Potentiometer IVCi• 
(Marquis, Radiokes, Saxon). 
I .00025 mfd. Grid Condenser (C4). 
(T.C.C., Welles). 
1 .1106 mid. Fixed Condenser (CD. 
(T.C.C., Wallets). 

2 1 mi Fixed Condensers, 300 volts 
working  (C3,  CS).  (Chanex. 
Hydra, T.C.C., Concourse). 
1 .5 mid. Fixed Condenser, 300 volts 
working (C2).  (Chanex,  Hydra, 
T.C.C., Concourse). 

1 .1 mid. Fixed Condenser, 300  oils 
working (Cf). (Chanex. 11> dra, 
T.C.C.. Concourse). 

Li 

R5C5 M-1  RAOÉX 

Schein:111e circuit uf 

1 10 mid. 25 volt working Electro-
lytic  Condenser  (C6).  (Dulytic, 
1.C.C., Concourse). 
1 250 ohm Resistor, 10 m.a. (R4). 
(Master Made.  Radiokes,  Velco, 
Saxon, R.C.S., Wendel. Paramount). 
1 4-oo ohm. Resistor, 50 me (R2). 
(Master Made.  Radiokes,  Veleo, 
Saxon, R.C.S„ Wendel. Paramount). 
1 2 megohm 1 watt type Resistor 
(RI).  (1.R.C., Bradieyohm. 
Chanex. Ohmite). 

the Band-Pass Loral Vd 

1 10.00 elms I watt type Resistor 
(R3). (1.R.C.. Bradieyohm, Veteo, 
Chanex, Ohmite ) 

1 58 Valve: one 56 Valve: one 2A5 
Valve: one 80 Valve.— eadlotron, 
Kenrad, Philips, Mullard, Speed-
J.R,C.1• 

1 Metal Chassis, 14 inches  by  9 
inches by 214 inches  (Geo, White 
and Ca.) 
1 Illuminated Vernier Dial.  (Efco. 
Badiakes, RI13,cophone, Saxon). 
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trot VC and the a.c. power swit . Both 
the latter are mounted on the front of 
the chassis. 

Point to Point Wiring 
The wiring is best begun by eLarting 

from the power pack end and leaving 
the r.f. and ad. connections until last. 
Begin by connecting the centre solder 
lug of the 2.e.  supply strip to the 
lug on the primary of the power trans-
former. The 200 volt lug on the trans-
former is connected to the right-hand 
solder lug en the voltage strip, the re-
maining lug of which is connected to the 
234 volt lug on the transformer. 
Now connect one of the high voltage 

secondary lugs to the P lug on the 280 
rectifier socket. The G lug is connected 
to the other high voltage lug. The centre 
tap lug on the high voltage winding is 
connected to the chassis, as Ls the centre 
tee lug on each of the 2.5 welt filament 
windings  One lug on the five volt fila-
ment winding is connected to ene of the 
F lugs on the 280 socket, the other F 
lug en this socket being connected to 
;he remaining 5 volt lug, to the posi-
tive terminal on the electrolytic con-
denser El, and to the lug on the loud 
speaker socket to which one of the field 
coil leads Inter will be connected. 
A pair of twisted leads is run from 

the 2.5 volt 5 ampere winding Y to the 
F terminals on the 2A5 socket, A similar 
pair of twisted leads connecte the 2.5 
volt 10 ampere filament winding X to 
the F terminals on the 55 and 56 soc-
kets. Another pair of leads from these 
filament lues is taken up through the 
chassis to the dial light if any. 
Now from the lug on the lend speaker 

socket which is te carry the second field 
lead take a wire to the positive terminal 
of the second electrolytic condenser 52. 
to the positive and of the voltage divider 
VD, end to the kg on the loud speaker 
socket which Ls to carry one of the loud 
speaker voice coil leads. The other end 
of the voltage divider VD is connected 
to the chassis. 
Complete the wiring of he 2A5 socket 
by connecting the electrolytic condenser 
C6 and the 400 ohm resistance R2 in 
parallel with each other and hooking 
the negative end of CG to the nearest 
convenient earthi' ng point. The positive 
end of CG is connected to the C lug un 
the 2,et6 socket. The G lug on the 2A5 
Socket is connected to the G terminal 
on the audio transformer AFT.  The P 
lug on the socket is connected to the 
'recant voice coil lug on the loud speaker 
socket The screening grid lug on the 
2A5 socket is connected to that voice 
coil lug on the loud speaker socket to 
which ;already in connected the positive 
end of the voltage divider VD. 
The .006 mfd. condenser CI is con-
nected in series with the H-000 ohm re-
sistor R3 and the vacant lug on CI is 
connected to the P lug on the 2A5 soc-
ket_ The remaining lead on R3 ie con-
nected to the screen grid lug on the 
same socket. The C minus terminal on 
AFT Ls connected to the chassis. The P 
terminal on AFT is connected to the 

lug on the socket of the 56. The 13 plus 
terminal on AFT is connected to one 
lug on the one mfd. condenser C5 and 
to a point about 2te inches down from 
the positive end of the voltage divider. 
The other lug on CS is connected  to 
the chassis. The C lug on the 56 soc-
ket is connected to the chassis. 
The screen grid lug on the 58 socket 

is connected to a paint about two inches 
up from the negative end of the voltage 
divider VD and to one lug of the .5 rnfd. 
condenser C2.  The other lug on C2 is 
connected to the C lug on the 58 socket 
One lead of the .1 mfd. condenser Cl 

is connected to the C lug on the 55 soc-
ket, us is one lead of the 250 ohm re-
sistance 114. The other lead on this re-
sistance is connected to the erro termi-
nal of the potentiometer 114. One of the 
outside terminals on 114 is connected to 
the chassis, whilst the other  is con-
negted to a point about 11/2 inches from 
the negative end cif the voltage divider 
VD. 
The other lead on Cl is connected to 
the chassis.  Having  completed  this 
stage of the wiring, we now may turn 
our attention to the connection of the 
tuning coils and gang condenser. 
One of the aerial terminals is ewe-

netted to the top end of Li, whilst the 
other aerial terminal is connected to the 
tap on the coil. The other end of LI is 
connected to ground. The top end of L2 
is connected to the fixed plate lug on 
the front section of the gang condenser, 
whilst the bottom end is connected to 
the bottom end of L3. 
The top end of L3 is connected to the 

fixed plate lug on the middle section 
of the gang condenser, whilst the tee 
point (junction between the main and 
the small windings) is connected to the 
chassie. From the top end of L3 a lead 
also is taken to the grid pip on the top 
of the 58. The P lug ore the socket of 
the 58 is connected to the top end of 
L4. The bottom end nf this coil is con-
nected to one lug on the 1 mfd. con-
denser C3 and to the full positive end 
of the voltage divider VD.  The other 
lug on C. is connected to ground. 
The top end of L5 is connected to une 
lug on the grid condenser Cl, the other 
lug of which is so/tiered to the G lug on 
the 56 socket. The grid leak RI is con-
nected in parallel with this condenser, 

Another lead from the top end of L4 is 
taken to the fixed plate lug on the third 
section of the gang cendenser,  This 
completes the wiring of the receiver, and 
after the set has been ellowee to run 
for a short period, to warm the valves 
up properly, we may set about aligning 
;he gang condenser. 

Lining Up the Trimmers 
Assuming that the condenser la rek. 

start the alignment of the tuner on the 
high frequency end of the tuning band. 
In the case of this particular receiver 
use a short aerial, say about 15 or LOI 
feet of wire around a picture rail, and 
tune in SAW. When the station is tuned 
in to maximum volume try adjueling the 
trimmer on the detector section of the 
gang to improve the strength, A frac-
tion of a turn either way will usually 
have a considerable effect.  With  t I ie 
greatest volume adjuetment of the de-
tector stage trimmer and with the set 
still tuned to 3A W, repeat the procedLue 
with the trimmers on the r.f. and tIE.11-A 
stages in turn, 

Increasing Sensitivity 
la Fig. 2 will be found schematic de-

tails which cover the addition of re-
action to the detector valve.  While it 
was not found necessary to use reaction 
in order to obtain sefficient tvelunie 
from the original receiver, there is al-
ways  the possibility that the set con-
structor may wish to increase the range 
of the receiver sufficiently to bring 41. 
the Interstate stations. The necessary 
alterations are few, and vonsist of an. 
additional winding on the coil former 
which carrles L4 and LS, the installa-
tion of a a3-plete midget condenser (ND, 
and the connection of a radio frequency 
e.hoke coil between the plate of the 56 
detector and the P terminal on the 
audio transformer. AFT. 
The additional winding. LA, may con-
slat of 2(1 tunas of Itlegauge d.s.c. wire 
wound in the same direction as L5, and 
mounted on the top end of the forrnee 
about quarter of en inch away from L5. 
The end of the winding nearest to LS 
la connected to the P lug on the 56 
socket, and the other end goes to the 
fixed plate terminal of the midget con-
denser 

An underneath view will give the halides  eerie Idea of the layout ut 
components 

riot's 
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THE JUNIOR 

AIR-RAIDER" 
A Simple A.C. All Wave Receiver 

For The Novice 
By C. A. CULLINAN 

AMONGST  the  many  technical 
articles in "All Receivers" will 
be found several descriptions of 
"all  wave"  super-heterodynes. 

This type of receiver represents the latest 
itrend n modern set design, and is cap- 

able of remarkable short wave reception. 
On the broadcast band it is also a 

euperla Live performer showing that the 
addition of the all wave equipment has 
nr,t, in any way, impaired its use as a 
bre.13d CILSt receiver, 
Because of the number of valves em-

ployed It is rather a complex receiver to 
build unless one has had a fair amount 
of experience in large set building. Fur-
thermore the cost of making it may be 
excessive to sume whose  tastes  and 
pockets do not run to large sets. 
For these reasons the Air-Raider Junior 

receiver was designed.  It is modest in 
cost and very simple to build, whilst 
its performance is fine. 
Like its big brothers, it is an all-wave 
receiver, which means that it can be 
used for broadcast reception of the local 
stations as well as receiving the pro-
grammes of oversee short wave stations. 
Plug-hi coils are employed for the 
reason that this is the most efficient 
system.  In a super-heterodyne receiver 
the loss occasioned by using a less effi-
cient (mil system is usually counteracted 

Looking tinder the chassie we 
god that very few poets are 

A Trans view of this lateirsune baby "all-waver." 

by having higher gain in the LF, system, 
but in a receiver such as this, where 
the actual signal is applied to the de-
tector valve, only the most efficient coil 
system can be considered. 

A standard broadcast single gang vari-
able condenser is used for tuning.  The 

filtering. For this reason the set should 
be used with a permanent magnet type 
dynamic speaker. 

Point to Point Wiring 
In wiring the receiver the greatest care 

should be taken in soldering the various 

Coil Turns and Wave Ranges 
Wound on Marquis Ribbed Formers, tin,. diem, 

Wave band. Li.  Wire  Space L2.  Wire.  Space.  L. Wire. 

19-30  3  22 d,s.c  in. OA  22 d.e.e.  tfti  5  30 ds.c. 
29-54  4  22 d.s.c  10  22 d,s.e.  1,Çi 30 d.s.c, 
4E44  8  22 d.s.c.  Yen.  14  22 d.s.e.  3-16  11  30 d.s.c. 

Broadcast  10  30 d.s.e,  115  30 ds.e  1/4 20  20 cl-s.c. 

No spacing between turns in any windings. 

capacity cif this would be too large for 
short wave work, so it is reduced by 
automatically connecting a fixed eon-
denser of 0.0025 rnfd. in series with It, 
when a short wove coil is plugged in. 

in the power pock a standard trans-
former is used, but the filtering system 
is different from the us-ual in that a 
double section filter is employed with 
plenty of capacity to ensure adequate 

n cessary  to  bond the  set 
tlescrthed In this /article. 

joints, as a single bad connection can 
produce noises that are very hard to 
find. 

The wiring should be started at the 
Power transformer by connecting the 
primary leads to the voltage plugs at the 
back of the chassis. 

Frcm the two outside 5-volt connec-
tions on the power transformer run leads 
to the filament pins  of the rectifier 
secket (V3). Follow with two /ends from 
the outside H.T. connections on the P.T. 
to the grid and plate pins of V3. Twist 
each pair of wires together.  Join to-
gether the centre taps of both 2.5 volt 
windings and the H.T., and run th Ls con-
nection to a convenient soldering at-
tached to the chassis. 

Connect one side of the 0.01 mfd. con-
densers, C11, C12, to the chassis and the. 
remaining lug on each to one high volt-
age side of the KT. secondary so that 
any stray radio frequency currents which 
may be present will be effectively by 
passed. 

Take a twitted pair of wires and join 
together one of the 2.5 volt windings on 
the transformer to the heater-pins on 
the audio socket, 112, and repeat the 
operation with the other 25 volt winding 
and the detector socket, 1/1. 

From the 5-volt centre tap connection 
run a lead to one side of the choke 
CH-1.  Join together the remaining lug 
on choke Cie and, the rust lug an 
Choke CH2. 

The electrolytic condensers are wiren 
by joining the centre lug of condenser 
C10 to the rectifier  filament  wind in 
centre top (5-volt),  The lugs on con-
densers CS and Cg are linked together 
and then joined to the connection be-
tween the two-power chokes.  The re-
maining condenser, Cl, goes to the un-
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connected lug on choke CH2, and to the 
nearest end of the voltage divider, R5. 
The Mier thus consists of the chokes 
CHI and CHZ, with e condenser input 
of S mid., intermediate capacity of 16 
rnfd., and an output capacity of &led., 
which effectively removes all hum from 
the set. 
Earth the free end of the voltage 

divider. 
The audio socket. V2, is the next to 

receive attention.  The grid pin and the 
grid connection on the  audio  trans-
former are joined together., and the plate 
pin of the speaker socket is wired to the 
plate pin of V2.  The gold pin of the 
speaker socket is then linked to the 
screen grid of V2.  The tone corrector, 
comprising condenser C5 and resistor 
En is fitted by joining these two com-
ponents in series and wiring them across 
the two speaker pins. 

Coil 'Socket Wiring 
Bias for the output valve is obtained 

by the voltage drop across a 450 ohm 
resistor in the cathode circuit. This re-
sistor  is  connected 
ucruss  the  2.5 mfd„ 
electrolytic condenser 
C& and the ¡wool:11112-
(.10o  wired  to  the 
cathode of  the 2A5 
(V2) socket and the 
chassis.  Care should 
he taken to see that 
the pooitive  of the 
'electrolytic condenser 
is joined to the cath-
ode.  Earth the free 
end of the audio fre-
quency  transformer 
1,AFTi secondary. 

'To the screen grid 
corineetion  on  the 
audio socket eonneot 
a lead which termin-
ates at the junction of the two elec-
trolytic condensers, C8, C.9„ 
Now wire the detector valve socket 

and the coil socket. 

The nil:Um 

A e.chernatic diagram or the Iring of the con seek«. 

The aerial strip contains three ter-
minals. The one nearest the grid of the 

tonne ens to the pins of the ping In-coils.  Left, 
tolls, sod, right, the broadcast tot]. 

socket, VI, is connected directly to the 
grid  (for gramophone  pick-up  use). 
The middle one is joined to the H1 lug 
on the coil socket, and the other is 

The ethernnfie Orruh of the two..adve all-wove receiver, which should be 
studied in eunduntition with the mil suehell whine diagram. 

earthed to the chassis.  Coil socket lug 
112 i5 also earthed. 

The fixed conden-
ser, CX, 0,00025 red., 
has  its  lugs  bent., 

directly to the cath-
end  Is  fa tened 

ode and 01 lugs of 
the coil socket.  The 
cathode lug also  is 
wired to the stator 
plate lug of the vari-
able condenser, Cl. 
The grid  conden-

ser, C2,  is fastened 
directly  to  the  GI 
lug  of  the  coil 
socket and the grid 
lug of the  detector 
socket.  The  mag-
ohm  grid  leak  Ls 
then  connected 

across this condenser, C2. 
The 02 lug on the coil socket  Is 

joined to the plate lug of the socket Vi 
und the P  screket lug to the stator 
of the midget condenser, C3, end the P 
terminal of the audio transformer. 
The 2 infd condenser. C4, is fitted 

into place and O ne  lug  w ired  to the B 
plus terminal e the audio tronoformer. 
A resistor, R2, 15,000. ohms also is con-
nected to this lug with its other side 
going to one of the clips on the voltage 
divider kkbellt dli volte. Earth the 
other side of the 2 rnfd, condenser. 
The eathode of  the detector socket 
should then be earthed to complete the 

the short INCICVQ 

Coil Winding Details 
The diagrams show the connections 
to both the coil formers and the coil 
socket from the underneath, and It is 
important to remember this when con-
necting the wires to the coil former 
pins. 
In all cases, the reaction coil, L3, is 

the first to he put on since it is at the 
bottom of the former. 
Drill a 1-1Gth hole at the bottom of 
the former, and in line with the 02 
pin.  Insert the end of tin wire and 
commence to wind on  the required 
turns,  When completed. drill another 
hole in line with the P pin on the for-
mer and secure the end of the wire. 
For the secondary, L.2, measure up 

the former the specified distance  and 
drill a hole opposite the 112 pin. Wind 
on the required turns and pass the end 
through a hole opposite the 01 pin. 
The start of the aerial coil, Li,  is 

made opposite the 112 pin, and finished 
opposite the HI pin. 

(Continued on Page 47) 
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LDpecrially Designed 
For SuperheteroOynes 
And Recommended by 

Technical Experts of 
"Listener In" and "Wireless 1Neekly." 

PIGTAIL CONDENSERS 
Non-inductive 
.5 tad.  .• ••  I/8 
mfd. y. •  •  II / 2 

y01 mfd,  • •  •  é I  If 

W.2. RESISTORS 
2900 ohms S in 
3909 ohms S m'a 
1009 ohms 59 m'a  1/3 
1500 ohms SO m'a 
210 ohms SO info 
750 ohms 100 mía 
2900 ohms 50 mia 
3009 ohms 59 m/a 

DIAGRAMS 
SUPPLIED FREE 

•*  fa 1/3 
1/11 

AO COLLINS STREET, MELBOURNE. 
Phones—Central 4070-1071. 

Raycaphone  Full 
Vision with escut-
cheon minus lamp 
and knob ,.  126 

Raycophone  4-gang 
"Precision"  Con-
densers ..  3316-

11n,eophone  3-gang 
"Precision"  Con-
densers..  27/6 

Royeophone  2-gang 
"Precision"  Con-
densers ..  20/ 

Raycophone  Drum 
Dial with Escut-
cheon ..  15/ 

Raycophone Sockets: 
UX 4 pin 
1JY 5 pin ...• 
UY 6 pin 
UY 7 pin ., Si 1/3 

Stand Off Insulators 

Intermcd. Freq. Transformers .. 12/6 

Rayeophone  Spring  Terminal 
with nut and washers  .. 1/3 

Plain Escutcheon Plate r.v. 
Wire Wound Potentiometer 
Volume Controls . 

Valve Shield W/base  •. 1/3 

Valve Shield 
6-pin type Wlbase  1/6 

Shield base only  (id 

Illayrophone R.F. Choke —  .. 2/6 

Pick-up Jacks with shorting link 2/ 

RADIO DEPT.. 
266 Collins Street, 

Melbourne, 
Phones Central 40704071 
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_  _ 
ITH so many super-heterodynes 
available. either  described  in 
these pages, oc' already on the 
market  in  cernmtencial  form 

another might, at first sight, appear al-
M eat superfluous.  Against this it must 
be painted out that the constant arrivals 
of new types of tubes necessitate sundry 
modifications (Ind elaborations of the 
basic circuits in which they are designed 
to work. 
It is generally believed that  certain 

equine quadrupeds have improved acre-
ieration when asked to display  their 
abilities in particular arenas. The same 
applies to valves. For example, suppose 
you own a super-het, in which a 224 LS 
the autadyne detector. and you wish to 
alter it to e 57, Theoretically the only 
other change necessary is an alteration 
in the value of the bias; actually the te-
nths will be infinitely better if the con-
etants of the oscillator coil are changed 
too.  Any wireless  receiver  depends 
upon its weakest, or least sympathetic. 
link. And so, while new valves continue 
to be evolved, new or modified circuits 
will have to be published hi order to 
give full force to repeated constructional 
improv ements, 

Special to Golden 
In the Gilded Melbourne S tot,r we 

deal exclusively with et.c, valves of the 
4-volt series and they, naturally, iequire 
special treatrne,it in order that they may 
grve of their best.  In the original, O3 
pictured on these  pages, the  Philips 
Golden Series was employed. 
The remarkable feature of The Gilded 

Super is its intense quietness in opera-
tion, Lee Its low noise level,  li is no 
exaggeration to say that I have not pre-
viously handled a 4/5-valve super that 
la so free from parasitic sounds.  This 
is, of course, attributable to the valves. 
Its performance is definitely good. Tone 

By RADEX 

A  Super -Heterodyne  four/five 
valve  receiVer  specially 'designed 
to operate with valves of the 4-volt 
eerier', and  employing a screened= 
grid diode-triode Decorml detector. 

Abers: Arrangement cif the cr.-wins. In 
the type W I screened-grid diodetrInde 
second detector.  Below: The  tube's 
socket connections viewed from barmy. 

and quality are really beyond reproach. 
Range is all that could be desired. The 
separation is excellent as the following 
evidences will show. 

Tested in Essendon, under the shadow 
of 3L0 and SAE. 5CK was absolutely 
clear of the letter station, while there 
were three or four degrees between the 
former and 2BL.  Sydney-2CH had no 
background of 3DB, and three stations 
(4B1-1, 2GN and 3GL) came in between 
3KZ end amp,. 
The only major station upon which 

any signs of interference were noted was 
2GEt, behind which there was a moderate 
backgreund of 3UZ. However, the for-
mera signals were so strong that this 
was only perceptible between items. 

Circuit Details 
Treating with the actuel valves tried 

in the original, the E452T (VI)  is a 
screened grid tube that functions as an 
autodyne first detector in the conven-
tional manner, while the E435 (V2) is 
of the variable-Mu type, by means of 
which quality  the  volume  is con-
trolled, and operates as the intermediate 
frequency amplifier. 
For the second detector binede Self 

(1/3) is employed.  This Is a screened 
grid diode, the control grid of which 
arfords an audio lift, and it is much 
more sensitive, and more capable of a 
reasonable delivery, than is the com-
mon double diode.. It feeds the power 
output pentode P,44311 1114.) adequately, 
and the result is sufficient to load up 
any ordinary 8,-lnch dynamic speaker. 
The cascede is completed  by a 1561 
(VS), a 4-volt filament rectifier. 
Repeated tests prove that, for all usual 

circumstances, one tuned circuit Is a 
sufficiently selective input to the first de-
tector. This Le formed by the combina-
tion of the secondary cell AER and Gl. 
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THE CIRCUIT AN D ITS COMPONENTS 
A.C.—in-pul power pine 200 'MD volts. 
CL—ildlca condenser of 0.01115 mi']. T.C.C.. W ales& 
C4, CS.—Pillen condensers of 0.01 tad. 
Ci —Mien condenser of 0.1)0025 

Cl, Cl. CO.—Tubular condensers of 0.1 
mid.  T.C.C,, Chanex 

C6, C7, CTA. CI—Tubular condensers 1Dubil1ei. 
of 0.5 nifd. 

El. E2.—Electrolytic condensers of 8 mid, 5e0 volts. 
'Concourse. Dulytts.  r.C.C., Polymet, Dubitier. 

GI, G2.—Two-gang variable condenser of 0.00013 mfd. 
Essanay, Stromherg-Carlson, Precedent, Airway. 
NW—Super-het kit 405 Ic.e,, comprising lopped aerial 

coil (AE11), oscillator coil (OSC), two interniedl-
PtC frequency transformers UFA, ÎF.2) and gladder 
condenser. Melbourne, Radiokes Midget,  Strom-
izerg-Carlson, R.C.S., Paramount. 

L.S.—Dynamic speaker with 2.500-ohm field with in-put 
matched to pentode E4-1311 or the  like,  corres-
ponds to 41.  Jensen, Rola, Precedent, Saxon, 
J Lib iis A nerd ton. 

PT.—Power traneformer FOR FOUR VOLT VALVES: 
Tapped primary, main secondary 400-0-400 volts, 
and three 4-volt filament secondaries. Radiokes. 
Mice. Velco, Aegis, Wendel, 

Hi, R5.—Wire-wound resistors of 400 
ohms to pass 7.5 ma. 

RI—Wire-wound eceistor of 400 ohms 
to pass 15 M A. 

RIL—Centre - tap  filament  resistor, 

Stedlpowei, 
R.C.S., Kern-
okes, 
r Master-Made, 

211:30 ohms.  iWelless, Vein], 
RIZ.—Wire-wound resistor or 250 ohms Wendel, 

to puss IOU ma.  Precedeet. 
R3.—Res6tor 2 megolims 
Re—Resistor 1 megoinu 
R6, B/L—Resistors 110,000 ohms 
R7.—Resistur 10.000 ohms 
RI—Resistor 500,1100 ohms 
MI—Resistor 100,000 ohms  J Ohmlle, 
TC.—Torte Control, 10,000 orm 

Demeter  Marquis, Raidi-
VC.—Volante control, 2500 ohm polen- okes. 

Oh:meeker 
VD.—Voltage divider of 15.000, ohms, Radiolies, Kelvin, 
Veto:), R.C.S., Wetless. Peerless, M.M. Stedipoweis 

Dbl.—Ftell vision Radlokes, Aegis, Eke, Ritycoplione. 
Valves.—One each, ISS,521̀, E455, Diet E443R and 1561— 

leldllps. Or equivalents  by  Cossos,  Mullard  or 
Osrarn. 

Chassis of pressed steel or aluminium measurtng 17 by 
9 by 3 inches. 

Sundries,-3 5-pin sockets, 2 4-pin sockets, and 1 6-
pinner, machine screws, terminals, wire. 

All power grid-leak 
types, Carborundura, 
Silent-Answer, Ruill-
okes, Bradley, I.R.C. 

comintee circuit of zee Gilded >Melbourne super. 

inhich is the first section of a 2-gang 
variable condenser. However, a marked 
improvement is achieved by feeding the 
grid of VI from a tap. Z, which is taken 
out one-third from the top of the secon-
dary. 
Et can be suggested, with truth, that 

this is a "loser's method, but the subse-
quent amplificetion of the circuit is so 
great that drop of volume Ls impercep-
tible, while the gain in selectivity is 
tremendous. The kit we used had this 
tap provided, but any home builder can 
easily apply it to any type of aerial 
coupling coll. 

The makers of the valves used in this 
design l,Philip.$) suggested to us that, ea 
regards the oscillator circuit. the best 
results would be ehtained he placing 
the pick-up tihe smaller coil of OSCI in 
the cathode lead, and wiring the dosed 
circuit (comprisine G2, PD and the larger 
cold) in series, with the primary Of In-
termediate frequency transformer, IF.1. 

We tried this and then tested out the 
arrangement shown, which is exactly 
the reverse.  On the air our method 
proved far the better of the two, and so, 
in spite of the maker's advice, we have 
no hesitation in recommending it here. 

The Oscillator Circuit 
We found that, with the  nperiodic 

cathode system, bias resistor RI became 
extremely critical and that line-voltage 
fluctuation (to which everyone is sub-
jected to some extent) was apt to pro-
duce dead-spats so far as oscillation was 
concerned.  With  the  method  shown 
neither of these snags appeared. 
though naturally critical, is not super-
latively so, arad the autodyne VI func-
tions easily and steadily. 
It will be noted that the complete 

outfit calls for the use of only e 2-gang 
condenser, and four coils (including the 
two intermediates).  Thus, as against a 
pre-selector circuit, we save one coil 

and a third section of the ganged con-
denser. In these days of desirable econ-
omy this is a big considerstion. 

There is no point in taking up space 
here with a detailed description of the 
operations involved  with binode E144. 
Suffice it to say that there are no dilla-
eulties to be overcome with it, and that 
its base connections are illustrated here 
for the benefit of those who have not 
bandied it previously.  The only thing 
at all critical about it is its screen volt-
age; on the diagram this as shown as 25 
(vide VD), but this sheesld he varied 
haleally between 20 and SO volts until 
the best output is achieved. 

The Wrestle is coupled to pentode E44211 
(V4) on the resistance-capacity method, 
and is very fully de-coupled by means 
of resistors R7 and 1110 and eandenserS 
C7 and CO. A further precaution lies in 
suppreesor resister R8; this latter la not 
absolutely essentiel. but  it Ls highly 
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A bit-eye stew of the Glided chassis night and left sir the ganged condenser 
me the volume and kale controle rebpectivelY. 

Leneficial,  and  the  few 
pence  involved  make  it 
well worth while. 

Th-o combination of  tlri 
and  It  clears  up  the 
"highs" that are natural to 
peiliode  reproduction.  If 
desired TIC can be a fixed 
resistor of 13.000 ohms; we 
prefer, however, to Use a 
Yoriahle  potentiometer  of 
the same value and to em-
ploY It as an adjustable tone 
control.  R1.2 provides the 
bias for V4, and hence eke-
trotylic El roust be iiiisulat-
cd from the chassis. 

The only variation from 
standard in the power-pack 
is that all filament windings 
on the transformer PT must 
give 4 volts. The  actual 
filanient consumption is low, 
YY Itevinz to carry I.1, XX 
3, and the rectifier winding; 2, all ant-
PereS.  it is desirable that XX should 
be centre-tapped; if it Is not then it must 
be shunted with a centre-tapped filament 
resistor similar to Rh, 

A rear view of the clued% the valve in the foreground 
being the M SS, or lutenneinate frequency amplifier. The 
speaker's Socket le on the extreme right below the F44;lit. 

Notes on the Parts 
The Melbourne Kit, specially made fur 

us by Colonial Radio, and obtainable by 
that name >ern most radio dealers, prov-
ed entirely satiafactory, and its  mark-
ings are sufficiently elear to preclude 
possibility of error in connections. Spec-
ial tap Z was provided thereon, and 
extra attention was paid to the  con-
stants of the oscillator unit.  The in-
termediaries are standard at 411-5 k.e. 
Mae Condenser CI is definitely critical 

in value, and variations front that given 
causo worry. In general, values of 

0.1:11)11 mird, can  be obtained without 
trouble, but iii cases when they are 
not available, Cl can be made up by 
wiring a ..(101 and  a .005  rofd,  in 

Mica Condensers should be used wher-
ever they are specified. Some extra re-
sponse would he nellieved  were  CFI 
larger than 0.0i mfd,, but. if a higher 
value is used  it must be either of 
the mica type, or else be 
proof against leakage. 
Tubular COntleitsers are specified  at 

oÉlter paints because of the case with 
which they can he hooked into the wir-
ing. However. this does net MO W" that 
the older "Hoc" 1:mee. cannot be ell.1-
ployed. 
Eleetroryiles El anti E2:  should  be 

tested to withstand: ZiLK/ volts. When pur-
chasing them be sure that an insulating 
mounting washer is included for El. 
Dynamic Speakers, now that they are 
almost wholly manufactured in Aus-
tralia, offer a wide choice,  The plate 
impedance of the Z14311 Ls .so near to 
that of an American 47 that an in-put 
transformer already matched to  the 
latter wilt suit rho former admirably. A 
field resistance of 25U0 ohms is essential.. 
newer Transformer Prs characteris-

tics have already been dealt with. While 
a power secondary of 400 volts a side is 
desirable for the supply of full veltase 
to all tubes, ene with 385 volts a side 
will da. In this respect, builders may 
be confused by the maker's incomplete 
specification regarcline the plate voltages 
for valves VI and V2, which Is need 
at 200. Actually this applies to straight-
our impedance or parallel feeds; on the 
.system employed her  It is permissible 
to supply each plate with e full 357(1 
voila. 

Wire-wound Resistors should have the: 
current carrying capacities assigned to 
them. 

Other ned5gOrS $hguld be either colore 
coded or marked with their v.alues in 
figures.. Without such precautions it is so 
easy to become confused, to your ulti-
mate sorrow when the set refuses to 
:function properly.  All are important 
in that if they are of poor quality the 
production will he spoiled by crackles 
that only  complete  replacement  will 
eradicate. 

The view of the chassis frorn Linterocath gives an imptesslon of the arrange-
ment of the subsidiary components, the under side of the poWer transformer 

being on the right. 
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I N these days of scientific valve devel-
opment  you may expect brilliant 

performance from your radio — pro-
vided, of course, that you use good 
valves. 

Don't gamble wiilt your radio enjoy-
ment!  Discard those tired valves of 
ordinary make, and replace with Philips. 
Whatever make of set you own — re-
member Philips make a valve for every 
socket of your set — and Philips valves 
cost no more than those of ordinary 
make. 

USE ONLY PHILIPS. 

Advt. of Philips Lamps (Aisia), Ltd. (Radio Dept.), 590 Bourke Street, Melbourne. 4112 
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Lay-out Pointers 

Although the dimensions of the chassis 
are given as 17 by 9 by 3 inches, an in-
speetion of the photo will show that this 
is net ell metal.  Actually it le made 
from a sheet of steel measuring 17 by 
15 inches, three inches at both extremi-
ties of the 15-inch dimension being bent 
down at right-angles. The ends are then 
tiad in with 3/4 -inr1) thick pieces of 
wood measuring  just under 9 by 3 
inches. 
The top 'view shows that the com-

ponents can he laid out without cramp-
ing. On the extreme right, and running 
back in a row, are the  EA.52T.  Inter-
mediate transformer IF.I and the E455 
in that order.  The next row comprises 
the aerial coil AER, oscillator coil OSC 
and Intermediate IF.2. The padder Is let 
into the back of the chassis iust below 
the last of that three. 

A rear view a the 
power-pace  end  et 
the "Glided" chassis, 

Immediately  behind the 2-gang con-
denser (but not too close to it) is bineele 
E444 with  6-pin base, and to its left 
are the E443H and rectifier 156r.  The 
placement of the electrolytic  and the 
power transformer is ebvious. 
Particular attention is directed to the 

foot that the eormections on top of valves 
VI, V2 and V3 are all to their PLATES. 
Looking at the sockets of VI and V2 
from the underneeth first select the two 
heater connectlene, the ones with the 
large liutel.  Continue now in clockwise 
order and you have screen-grid, control 
grid and cathode,  In the case of V4, 
and going in the some order from the 
large filament-pin holes, the connections 
arec—Plate,  control grid  and screen-
grid.  The socket wiring of the E444 
is illustrated on these pages. 
These variations in grid and plate con-

nections naturally  mean  that PLATE 
LEADS are the enes that must protrude 
from the cans of the intermediate fre-
quency transformers, while grid leads 
will go down, through the chassis, to 
the associated sockets.  The  grid-lead 
from /K2 Is taken to the diode plate 
point on the 6-pin soeket of the E444. 
Leads do net come out of the tops of 
the cans for AER and OSC. 
Having  arranged  all  these  place-

ments and provided the neepenry holes 
(not forgetting one through the chassis 

for the plate lead to the cap of V3), it 
will be found that the other minor com-
ponents will fit in during the course of 
the wiring_ The exception to this is, of 
course, voltage divider VD, for the fit-
ment of which screw holes should be 
provided. As wired it is not necessary 
to insulate either volume control VC or 
tone control TC (corn the chassis. 

Wiring Notes 
In connecting up the heater circuits, 

which will be your first step in build-
ing, allot one 4-volt secondary to the 
exclusive use of the E14311 V4. 
Observe that the centre tap of the 

400-volt secondary is NOT earthed. In-
stead it goes t the insulated negative 
(can) of electrolytic El and to the same 
point are connected ends of resistors 
RIO and RI2, the other end of the latter 
being earthed. 

Field coil FC of the speaker is also 
the smoothing choke, one end being 
conneeted  tat the 4-pin  socket  into 
which it fits) to both the positive of 
E1 and the filament of VS (rectifier). 
The other end of FC is then taken 
to one side of the speaker's transformer, 
the screen of V4, the positive of E2 and 
then to VD and  the general  250-volt 
supply paints. 
The  mtetimediate  frequency  trims-
foi-mers' connections, being all lettered 
plainly, present no difficulties. The only 
snag lies in B of IF.1. This does not go 
directly to full B plus, but to the TOP 
end of the over-wound small coil of 
OSC and then the bottom of that same 
coil does go to full B plus. The TOP 
of the larger OSC coil is taken to the 
padder, whose other side returns to the 
fixed plates of G2. 
Again, "F" of 1F.2 is NOT earthed 
(as is the corresponding point on WI 
transformer), but connects to the bin-
odes network consisting of C4. C5 and 
R4. Note also that shunt condenser Cl 
is not directly earthed either; instead it 
is taken hack directly to the cathode of 
V3. 

Operating Hints 
Before connecting  up the speaker 
check over its 4-pin plug to see that 
its wiring corresponds with yours to the 

associated 1.7X socket. The latter should 
have been wired with the field (choke) 
across  the filament contacte and the 
speaker's input transformer across G 
and P. This is standard, but it may 
save you a lot of trouble if you satisfy 
yourself that the maker has followed the 
same system. 
For the results described at the be-

ginning of this article an indoor aerial 
with a total length of around 2)ft. was 
used, and Cls response was (satisfactory. 
As already slated, the teste were made 
under about the worst possible conceiv-
able conditions.  If you are away from 
the shadow of a transmitter there is no 
reason why a reasonable outdoor aerial 
should not be employed with naturally 
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enhanced signal volume and range. 
Lining up the condensers is, with only 
a 2-gang unit, an extremely simple 
operation. Set tone control 'TC with all 
its reeistance  in circuit.  After the 
valves have had time to warn up (nay, 
between 30 and 4e seconds), cut resist-
ance out of volume control VC until 
there is a very, very fair plop or some-
thing in the tone of the speaker's slight 
hiss that seems to indicate a change in 
quality, and then reverse The direction 
of metion until the normal sound re-
sumes. 
Sore-w both the gang's trimmers full 

down, and then open  them about  a 
quarter of their travel. Screw down the 
gadder and open it again one full turn, 
Search for a local station low down 

on the dial (below 3DB), and, as soon 
as a faint programme comes through, 
adjust the /sadder on G1 for maximum 
volume. As this rises, keep on cutting 
it back with VC, so that you are always 
adjusting  oe  a comparatively  week 
signal. 
When a maximum has been reached 

at the low end of the dial, turn to the 
top end (at least 3AR) and similarly 
adjust the padder. In this case, how-
ever, after each small re-setting you 
must remove the driver from the pads 
der% screw or you will get false results. 
By now  everything  should be  in 

arder, end it only remains for you to 
make a final adjustment at night on 
some weak (hut steady) distant station. 
Should you find, when this has been 
completed, that you  just cannot reach 
up to 2C0 it will billnecess-ary to screw 
both trimmers dawn more and go over 
the lining up again. 
Conversely, should you be unable to 

get dawn to 3AK. the reverse will hold 
good; Le., open both trimmers and re-
peat the balencing operation. In any 
case, as stated above, having only two 
variables to worry about, lining up is a 
much eImP ed operation. This is one 
of the resumes among many others, why 
we can recommend -this easy circuit to 
those who have not previously built a 
super-heterodyne receiver. 
The reduction of the amount of resist-

ance in circuit in TC will lower the 
tone. However. when "searching" have 
TC "all in'', es at that setting the whole 
receiver is in a more receptive con-
dition. 
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ir 
0 N broadcast wave 

lengths  the  car-
dinal  feature  of 
the  super-het  is 

its  selectivity, although 
its distance-getting &oil-
ity also is an attraction 
to those who  wish  to 
"step out" for their radio 
programmes.  On  short 
waves,  because of  its 
freedom from the tricky 
tuning arijustmenta en-
countered with a Led. 
receiver, which employs 
a regenerative  detector. 
the  super-bet  has  an 
ouutandhig advantage for 
the radio novice. 
When we combine  a 

dual range coverage with 
the  above - mentioned 
features of a super-het, 
we have virtually a de-
luxe receiver which is 
capable of  a surprising 
performance on both long 
rind  short waves. The 
Inclusion gi a Inlitable 
switching  arrangement 
overcomes the 
necessity for  the 
coil  changing 
which in the past 
has made the ope-
ration  of  abort 
wave  receivers 
more  a penance 
than a pleasure for 
the average  list-
ener,  whilst  the 
use of the super-
het principle per-
mits the designer 
more or lesa to 
overlirxik the et 
cieney of the in-
put tuning system, 
Ti.a receiver we propose to describe 

has been on the test bench for several 
weeks. Its evolution has been esduel. 
and hoz been attended by coneiderable 
difficulties.  These have not been In 
the form of trouble in making the set 
work—it has been difficult to stop It 
working—but have been brought about 
by our aim to produce e really elmple 
receiver which can be duplicated by the 
average radio set builder end experi-
menter.  Originally it was intended to 
use a radio frequency stage before the 
modulator, but experience showed that 
such a stage unduly complicated the 
construction of the set and did not give 
sufficient Improvement in performance to 
warrant the extra constructional trouble. 

htteresting Details of Design 

The first point of interest In the re-
ceiver is the use of the 6.3 volt fila-
ment type tubes. The reason for thee' 
inclusion lee  Ill Robustness of con-
steucdoro (2) freedom from rnicrophonie 
cool:deer and (I) high anden g•  A 

thglance at  e circuit  diagram w  show 
theta ee tube is used as the combined 
oscillator modulator, a pair of 7Ss as 
the two intermediate frequency =Pile 

alder All-Wave 
Super-Met0 
Full constructional details of an out-
standing receiver which operates on 
both broadcast & short wave lengths 

By A. K. BOX 

A treed view of WC co mpleted set qinnving, al the tight, the wave hand 
changing 6vitich, the main timing dial («Mire), and volume central (kit). 

tiers, a 6B7 diode pentode as combined 
second detector tube, first audio am-
plifier, and automatic volume  control 
tube, and a 41 power pentode as the 
output valve. The set is powered from 
standard 80 rectifier. 
An examination of the circuit will 

show that ii we eliminate such Items as 
the con switching arrangement, the rd. 
chokes, and possibly the A.V.C. circuit, 
we have g perfectly standard broadcast 
superhet.  With this as a basis, It elm 
be realised that the construction of the 
all-wave receiver has been reduced to 
its absolutely simplest form, 
The wave range of the receiver on 
short waves lies between  19 and 80 
metres. the  broadcast  band  coverage 
being the usual 1500 to 545 lee, (2011 
to 950 metres),  The short wave range 
is divided into two sections-19 to 31 
metres, and 31 to 80 metres. This means 
that there are only three switch set-
tings to be used on the wave changing 
switch, 
Again. looking at the schema tk cir-

cuit diagram. it will be seen that the 
aerial and modulator grid coils and the 
oscillator grid end plate cone all are 
changed for the various  wave bands. 
At No. 3 position on the wave change 

output signal from 

switch,  the  brae dcast 
band, the aerial is fed 
into a coupling coil. On 
the  two  short  wave 
bends the aerial is fed 
to the grid end of the 
modulator  grid coil 
through a .000Imfd. fixed 
condenser. 

The  oscillator circuit 
used is the conventional 
2A7-6A7 circuit, in which 
the supply voltage for 
the oscillator  plate  le 
reduced  by means  of 
a 15,000 ohm Resistor. 
Likewise the screen po-
tentiate for the 6e and 
the two 78's are obtained 
through a voltage  di-
vided system, zon.sisting 
of a 15,0011 ohm and a 
25,000 ohm resistor con-
nected in serles between 
B maximum and earth. 

One of the features of 
the design of this re-
ceiver is the use of two 
Intermediate  frequency 
amplifying  stages. The 

Nut of theme stem.% 
renkes  use,  be-
tween the output 
of the 6A7 and the 
input of the Best 
78, ot a high gain 
sharply  tuned 
transformer.  The 
succeeding ht. 
transformers are 
neither so efficient 
nor  so  sharply, 
tuned, but, never-
thelese,  give  an 
e x tr a ordinarily 
high boost ta the 

the modulator. 

Circuit Filtration 
Because of the high overall gain of the 

Lf. amplifier, and  the possibility  of 
trouble when receiving on the high fre-
quency bands, it was decided to filter the 
plate circuits of the modulator and II 
amplifiers by means of radio freeeency 
chokes.  Each of these chokes us by-
passed on its high r.f. potential side with 
a .1 mid. fLxed condenser. 
As automatic volume control applied 
to the grids of the Li, amplifier tubes is 
used, It is necessary to isolate the This 
returns of the two IL transformert. This 
is done by means of .01 mid, condensers, 
the a.v.c. voltage being fed from the 
diode section of the 6131 through the filter 
network provided by the i5 megohni re-
sistor in each grid return leed from the 
Lf. transformers. The two 18 U. rube' 
are slightly over-biassed in nrder to keep 
the Lt. amplifier stable, but this deem 
not affect the gain of the amplifier to any 
marked degree. The 4 ohm. him reset-
tor In each 78 cathode is by-passed by a 
.5 mid. condenser. 
In addition to Gee automatic volume 
control incorporated in the receiver a 
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manual control is also used in the grid 
circuit of the pentode section of the 6B7. 
This volume control is not shown in 

the circuit diagram, but consists of a 
250,000 ohm. potentiometer.  The arrn 
connection of the potentiometer goes to 
the grid of the 6B7, one of the outside 
connections goes to earth ,and the other 
outside connection goes to the grid side 
of the .1 meg. resistor, which, of course, 
is not then connected to the 687 pentode 
grid. 
In the plate circuit of the 6B7 a ,001 

mfd. by-pass  condenser returns  un-
wanted r.f. to earth and has the addi-

tional function of reducing 
somewhat the high audio 
frequency peak encountered 
with this class of tube. The 
250,000 ohm. plate resistor 
for the 6E17 is de-coupled by 
means e a 15,000 ohm, re-
sistor in series between it 
and the maximum "B" supply line. The 
junction point between these resistors 
carries one side of the  mid. by-pass 
condenser.  The input and output cir-
cuits of the 41 are perfectly standard, 
and need no continent. Note though that 
for tone compensation a single .01 mfd. 
condenser has been connected across the 
output circuit of the pentode instead of 
the more usual .006 mfd. condenser in 
serles with a 10.000 resistor. 
The field and voice coil connections to 

the 1300 ohm pentode type dynamic 
speaker are as shown in the schematic 
circuit diagram.  The power pack ar-
rangement is standard, the transformer 
having the following windings, 375-0--
375 at 20 ree,, 5 volts at 2 amperes, and 
6.3 volts at 3 amperes: 

The Multi-Wave Band Coils 
So much for the general components 

in the receiver. The next thing for con-
sideration is the coil unit and the selec-
tor switch. In this experimental model 
the two formers which carry the com-
plete range of oscillator and modulator 
coils are mounted on pillars fastened 
to the under-side of the chassis. 

The switch. a Marquis Multiple All 
Wave type, is provided with two rotary 
sections of three contacts.  These take 
care of the three wave band settings on 

This picture of the under Ride of the 
"Air Raider" chassis shows that whilst 
a number of resistors and condensers 
are used in the receiver, the wiring is 

not unduly complicated. 

the set. The Essanay Manufacturing Co. 
manufacture' a coil and  switch  unit 
which will be contained in the one shield 
can. Only the leads, which will be color 
coded to conform with the colors listed 
in the coil section of the schematic cir-
cuit diagram, will extend through the 
shield can. 
Naturally, the coils are the most 1m-

,portant part of the receiver. If they are 
not right, then nothing that is done in 
other sections of the set will secure for 
the builder the results which were ob-
tained with the original.  Unless he is 
equipped with a short wave-meter, and 
is prepared to spend considerable time 
experimenting with the wave bands the 
malting of the coils by the home con-
structor is out of the question. For this 

reason no attempt has been made to give 
coil winding data.. 
A point of particular interest with this 

receiver is that the tuning of both the 
broadcast and short wave bands is car-
ried out with a standard broadcast size 
gang condenser.  The coils have been 
so proportioned that it is possible to keep 
the padding condenser PD in circuit 
throughout the whole tuning range. 
The effect of this is to keep the gang-

ing of the two sections of the gang con-
denser highly accurate on the short 
wave ranges, as well as the broadcast 
range, thus ensuring that the efficiency 

of the short wave tuning 
circuits is kept as high as is 
compatible with the coil-
condenser ratio used.  It 
must  be admitted at the 
start that the efficiency in 
the tuned input circuit is 
not as high on short waves 

as it might be, because we use a large 
capacity, and a small Inductance. How-
ever, as was pointed out at the beginning 
of this article, the design on an ail wave 
receiver is attended by many compro-
mises, not the least of which is the one 
between ease of wave length coverage 
against tuned circuit efficiency. 

Component Lay-out 
The loss of efficiency on the short 
wave band, however, is amply campen-
sated for by the high amplification of 
the intermediate frequency unit with 
the result that even on the shortest 
wave-length the receive: is capable of 
a really outstanding performance. 
With such a receiver as this, the lay-

out of the various component5 is of the 
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G. P. Embelto n ee cc. 
519  BO UR KE  STREET,  NZ ELnevRN E. C.!. 

'Phone Celli. DI12-9133. 
Supplies can also be obtained from our BRIS-
BANE OFFICE AT  PERR Y HOUSE, Cr. Albeit 
and Elizabeth Streets, Brisbane. Phone B71)30. 

CH-T-F) M ai 

ASK FOR 
ESSANAY 

Coil KII4 

Dials 

Tronsformers 

Chokes 

Reaction Condensers 

Short Wave 
Condensers 

Cub 'Condensers 

Tuning Condensers 

And 

All Other Linea 

Short Wave Broadcast Kit 
THE ESSANAT AIR RAIDER ALL WAVE IIIIPERERT Err wae heed I ihr 

sat-aider.r net described in Rile balm,  and reve earMleht sensate, remotion bent 
it loll strength,  deer inri with low nob& leed. The kit m ulcts ..t)fi 

Tuning Eolh — a full net In eawoe. 
18  hp  IQ  to ntrs. 
15  to  Pk  1911ATTA. 
2011  to  330  inctrca. 

N. —The range between In to IOC metres ban been omitted because 
it «Mining us Wationi n/ Importance,  and  b oued rear  by 
shipping, etc.. mono eignab ter the meat  pert  only halite  beard. 

Three Intermediate Frenuener Treenformern. Pe e 
ding Condensers. MAIAIIIS All Wave Switch. Ea-
seamy two-rang ecradelu m• M a4.%  110.1. 

PRICES 
Complete  with  Ch re min= 
plated  Drilled  Ch & Ming 
Comeete,  but  wi thout 
chas•da  . 

ALL PgiCES  YCLUDE  ALlin 

The nib ere  wound ln alu-
minium cant linde being «aught 
ant 10 facilifele wiring. and the 
whole ill b of handsome appear-
urn,. 

£6/61. 

TAX 
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Another picture of the "Air alder" which wifl ithistraie Adhere points of the 
rhasets assembly. 

utmost importance, se  that it will not 
be amiss if, at this juncture, we touch 
upon the salient features of the chassis 
rn elf e-up. 

The top ehaesis view shows, from left 
to right along the back edge, the 80. 
the 41, the 27, the third intermediate 
frequency transformer, the second 78. 
the seeond  ii transformer. and  the 
second 78, in that order. Continuing the 
"line" around the right-hand end of the 
chneeis, we have the first ht trarteforrner 
and the 6A7. 

The under-chassis view demonstrates 
that, in the dieposition of Che various 
components attention hos. been paid to 
the important question of short leads. 
Such components as resistors and con-
densers have been soldered directly to 
the point in the circuit to which they 
are to connect and are not provided 
with long leads which wender around 
and give rise to instability. 

Naturally, with a completely screened 
coil end switch assembly, some deviation 
must be made from the under-chassis 
lay-out of the en-perimentel model, but 
this variation will not be serious enough 
to call for a re-design of the general 
chassis lay-out., 

The lining al the all-wave super-het. 
te quite simple, but, an the broadcest 
wave length alignment holds good on the 
two short wave bands, it is In the set 
builders' advantage to take pains with 
the adjustment on the broadcast bend 
so that best results will be obtained on 
the high frequency ranges. 
Start the alignment of the receiver in 

the usual way by tuning the set to 3AW 
and adjusting the oscillator gang epri-
denser trimmer until 3AW comes in at 
about 15 on the dial. 
The alignment of the set should he 

carried out with  the  A.Y.C. circuit 
opened. 
Now roughly adjust the modulator sec-

tion trimmer until the best signal is 
obtainable from 3AW, arid  then shift 
down scale for niore definite ediust-
merits on a weaker end  limner  wave 
length station. Probably the best station 
of the lot for Melbaurne listeners is 
71.11/.  Nine., however, that he fading 
usually experienced with  this  station 
during  Its  night-time  transmissions 
makes it practically impossible to line a 
super with any degree of accuracy, so 
that it -is necessary to pick a darime 
transmission.  The midday transmission 

on Sundays is convenient. Failing W V, 
move up above 3AW and use 3.GL. 

Having decided on the distant station 
an which to line the set, tune to it and 
eut the volume control well back, With-
out touching the °Relator trimmer. ad-
just the modulator trimmer until the 
best signals are obtained.  In order to. 
get a definite tuning adjustment on the 
trimmer keep the volume control shut 
well back and, as each adjustment brings 
the volume up compensate for it by re-
adjusting the control. 

• Having lined the set on the low wave 
length  station,  tune up to 2C0 and, 
whilst rocking the gang condenser (tun-
ing it back and forth over six or seven 
degrees), adjust the padder condenser 
for  best  signal strength.  The same 
manipulation of the volume control as 
for the low wave length station ale/ will 
be necessary. 

Be sure to remove the screwdriver 
from the padder screw after each ad-
justmcnt, or you will get false resulte. 
When you are quite sure that the set 

is padded properly at the top end of 
the dial, tune again the station on which 
the low broadcast wave length adjuet-
merits were made, and try the effect 
of a further adjustment of the modula-
tor trimmer. This trimmer may need à 
fraction of e turn edjustment, hut any 
alteration should  he  made  with the 
volume control cut well back, so  that 
you can hear exactly  what  you  are 
doing. 
When the set has been lined up we 

are ready to give it a try out on the 
short  wave  fmnde,  Turn  the  wave 
changing switch to the No. 1 position 
(shariest wave length bend), and. tuning 
very slowly. see 1f you can pick up a 
broadcasting station.  There will be— 
we are speaking of night-time teste — 
plenty  of  cede  stations  transmitting 
modulated C.W. signals, but what we 
are looking for he a broadcasting station. 
For the benefit of the newcomer to 

short waves, the following list of stollens 
broadcast and short wave lengths, by 
received on the receiver is included:— 
Band Na. 1 
Wave  Dial 

Length.  Station,  Reading, 
111.68—FYA, Paris, Trance.... 
19,73—DJB, Zee.sen, Germany  11e5 

London ..  41 
25.57—PH1, Holland ..  .. 42 
30.4—EAQ, Spain . — „,  .. 63 
31.38—DJA, Zneson  ;.  75 
31.45—GSI3, London  76 

Band Na„ 2 
31.38—DJA. Zeeson  .,  2 
31.45—GSB. London  „ „ 
49.6—GSA London  46 
70.2-1W1S, Russia  .. 83 
Naturally the dial readings given above 
do not mean a thing when applied to 
another set, even if IL uses the same 
te-pe of dial we used with the experi-
mental model.  Mien a different dial is 
used the (=perinea becomes even less 
reliable.  However,  the  readings will 
give some basis for computation of the 
possible dial readings at which o given 
station may he heard. 

Looking down on (he top of the finished sat. 
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From the viewpoint of performance on 
the short waves the receiver is a winner. 
It brings in the Empire stations. notably 
OSE, GSB and GSA at full loud speaker 
strength during the peak periods, gives 
even  better  results from the German 
station DJB, end, if that  is possible, 
better results still from FYA.  Were It 

not for the terrific static encoturtered on 
the SO metre band during the summer 
months, the Soviet station RVIS would 
also fall into the category of a first-class 
short wave broadcasting station. 
Naturally, with its two intermediate 

frequency stages the "Air Raider" is an 
exceptionally sensitive broadcast receiver 

Parts For The Air-Raider Super-Het. 

er ti reie  leZPMer7Y" 

pea eys sf eky.  

I All 1ATave Cnil Unit, with Waive Changing Switeli, 
Aerial Coupling, Condensers and Padding Condenser 
(Essanay). 

I Two Gang Tuning Condenser (EssannY). 

3 460  K.C.  Intermediate  Frequency  Transformers 
(Essanay), 

1 250,000 Ohm Volume Control Potentiometer (Bradley-
ohm). 

2 1 ?degolun Resistances. 

2 25.600 Ohm Resistances, 

4 500,000 Ohm Resistances. 

3 250,000 Ohm Resistances. 

t 100,000 Ohm Resistance, 

1. 50,000 Ohm Resistance. 

2 1S,000 Ohm Resistances. 
(Carhortiadurn, I.R.C., Oldolun  Bradleyohm, °broke, 
Chat.  Silent, Velen,) 

3 Special Radio Frequency Chokes (Essanay). 
2 8 Mild. ,500-volt Electrolytic Condensers (Solar, T.C.C., 
Dulytie, Pnlymet, Concourse). 
1 .0001 MN. Mica Condenser, 
4 .41 MN. Mica Condensers, 
2 .0001 Mid. Mica Condensers. 

and na troulee Is experienced in bring-
ing in all the Australian stations as well 
as some of the New Zealanders, a couple 
of JaPs. and Radie Manila.  Its ease of 
operation and the reliability with. which 
it will bring in distant broadcast end 
short wave stations mark it as an out-
standing receiver. 

1 .oe05 MM. Mica Condenser. 
Wetless, Saxon.) 

6 .1 Mfd. 1500-volt Test Tubular Condensers. 

3 .5 MM. 1500-vnit Test Tubular Condensers. 

IS Mid. 25-volt Electrolytic Condenser. 
(TC.C., Chants, Hydra, Concourse, II u iylic, Sa son.) 

1 Power Transformer, 375-0-375 at 80 mat.; 5 I:, at 2 
amperes, and 6.3 volts  at  3 amperes.  (Essanay, 
Wendel, Radiokes, Mien, Vela', Saxon, Precedent.) 

1 Tuning Dial. ((Etc°, Raffia-lies, Essanay, Precedent, 
Saxon, RaYeophone.) 

1 Chassis 16in. x 101n. x 3in. (Essanay, íleo White and 
Co.). 

3 Sis Pin Valve Sockets. 

2 Seven Pin Valve Sockets. 

2 Four Pin Valve Sockets, 
(Essanay„ Veep, Targan, Marqui., buxom, Precedent,) 

1 1300 Ohm Dynamic Speaker to match 41 Typo Valve. 
(Rola. Precedent, Ampllon, Saxon, Jubilee, A.1V.A.), 

Valves:—Two 70's-, one euh-41 M,  ,6117,  41  and sa. 
(Philips, Radintron,  Speed-1.R.C.. Kenrad, mallard, 
Tungsol.) 
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Friuli nabbed new of the Centenary rive with the local -distance suite's en the lert and lee volume control on the 
sight. The left-hand eleetraytie condenser Is insulated from the chassis, 

Centenary 
I
N order that the prospec-
tive set - builder may 
tackle the co us tr tic ti on 
nf this astonishing re-

ceiver  intelligently,  it is 
desirable that he should 
have some insight into the 
general application of pen-
tagrid-converler valve 2A7 
Lo the cascade.  it is the 
secret of the design's suc-
cess, end its function war-
rants attention. 
It is presumed that the 

average reader, who is in-
terested  in A.C.  super-
heterodynes,  is  already 
familiar with the offices of the tubes in 
a regular 5-valve assembly,  In natural 
sequence they comprise a combined first 
detector and oscillator (autorlyne 57), 
variable-Mu intermediate frequency am-
plifier, second detector, Audio amplifier, 
and power rectifier,  The 2A7 replaces 
the autodyne 57, 

The First Detector's Importance 
When a 57 is employed in the autodyne 

stage it serves two purposes: fin it has 
to operate as a grid-bias detector, and 
(h) it must be an independent oscillator 
to create a beat frequency that in turn, 
when mixed with the incoming signal, 
will make the intermediate (or constant 
amplifier) frequency by subtraction.  In 

uper1-1 
Through the agency of pentagrid-
converter 2A7, used as a combined 
first detector and oscillator, this 
ultra-modern receiver has abilities 
previously at  to much 

larger sets only. 
By "RADEX" 

these dual objectives there is an inherent 
trouble,  If we so bias the 57 that it is 
at its most sensitive condition for de-
tection, we can rarely (if ever) make it 
oscillate throughout the required  fre-
quency band; and, of course,  without 
such oscillation the whole system stul-
tifies itself.  Accordingly, self-oscilla-
tion being of primary importance, irres-
pective of aen.sitivity, the bias has to be 
varied until that essential condition  is 
achieved.  Obviously, such action de-
sensitises the valve's detector function, 
but, under the circumstances, arid had 
though it is heretofore. that could not 
be helped. 
In this reiation it may be p slated out 

here that a super-hen with the above-

named  specifications  la 
nothing more than a non-
regenerative  single-valve 
receiver so far as initial 
sensitivity is cnneerned. Its 
ultimate voluminous out-
put le produced by the 
amplification  powers  of 
the  intermediate  stages. 
but such are released, ln 
the first place, by the un-
aided action of a common 
bias  detector  tube.  In 
other words, were it pos-
sible to make a sufficiently 
delicate piece of electro-
mechanical recording ap-

aratus, all the stations received by a 
-valve super would be brought in on u 
straight one-valve set,  but at minute 
volume. The stumbling block lies in the 
fact that all such recording (levies have 
ponderous inertia.  But, compared with 
that immobility. an  electronic stream 
stands in the same relationship as does a 
Ion of lead to a hair. 
This means that while a tiny signal 

would have no effect upon a recording 
device such as a pair of headphones, it 
is yet perfectly capable of registering 
itself when brought Into contact  with 
another radio frequency stream,  The 
popular idea is that the super-heterodyne 
design acquires its sensitivity from  its 
intermediate stages but this is only par-
tially correct,  Were the first doles-
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tees output not recorded on its locally 
generated frequency, the  LE'.  sections 
might be as delicate as is conceivable, 
but there would be nothing for them ta 
do. 

Functions of the 2A7 
Adverting to the question cf an auto-
dyne first detector, in the pentagrld con-
vertor 2A/, we are offered a tube that 
has been specially designed for the peal-
lion and so •ellows of its detective func-
tion being carried on at the peak of 
efficiency,  Actually. It is two complete 
valves in one envelope, the connections 
being made by seven base-pins and a 
toe grid-pip. 
Iaspeetion of VI, in the circuit dia-

gram will clarify the situation.  The 
bulb enclosed one ordinary screen-grid 
and one triode cor bination. and is in-
directly heated.  In the order of the 
drawing come the plate, the screening, 
grid luid the control grid of the SiG 
eectlem Below again (and what appears 
to be another grid) is the anede grid, 
and then the grid of the triode section 
with a common cathode for both. 
Considering these divisions externally; 

in the triode eection R3 is a .specially 
evaluated grid-leak while C2 is the grid 
condenser and links to a tuned circuit 
eurnprising padder FD, section G3 of 
the ganged condenser, arid the larger 
winding of CSC. The other winding of 
OSC is the plate 0G2  (anode-grid) 
feed-back tor tickler) coil which is sup-
plied with the maximum ''B" voltage 
available. Obviously, with 11.3 returning 
directly to cathode, here we have en in-
dependent oscillatory circuit free from 
metallic association with the tubes other 
elentents, the sale function of which is 
to generate the required beat frequency. 
In the ,S,'G section is effered a tam-

Viewed  from  above, 
the general lay-out has 
a clean-cut  appear-
ance. The ganged con-
denser is isolated on 

rubber, 

hinetion similar to the 24 or 57 types. 
that operates as  a detector on  the 
anode-bend system, the necessary bias 
being obtained through the agency of 
bete resistor R2 shunted by non-critical 

P 
o  o 

i. 

DC2 
56  0 ce, 
o  0 

Po  OK 
0  0 0 0 

H H 

280 247 

s¿  G6 ,  e3 
0  0 

P o  a ,r PO  OK 

0  0 0 0 
8  8 

57 eg 53 2.45 

vasec sockets used in the Centenary 
viewed tra m below. The letters indicate 

filament; P, plate; SG and G2 
sereened-grid; K, colhode; H. healer 
cm, control grid; GS, auppreaor geld 
0G1, triode grid: OG2, anode-grid. Con-
trol grids of 2.47, SI and Gel are on top 

of the envelopes. 

capacity Cl, But the difference between 
the 57 and the 2A7 lies in the important 
feact that, having independent sections, 
we eon bias the S/G portion until we 
reach that point on  I ts characteristic 
curve at which the utmost detective effl-

ciency is attained, rind yet the oscillator 
portion carries on uninterruptedly. 
Just hew the actual mixing of the two 
frequencies  that  of  the  in-coming 
signal with that of the oscillator work-
ing constantly at a 175 lee. difference 
f-rom the former, is clone, would need 
an explanetion too lengthy for the 'weld-
able space. Condensing the matter, mid 
glossing over technicalities, it will be 
seen that the same cathode forms the 
return for both the true plate and the 
anode-grid.  Accordingly both delicate 
electronic streams mix and combine to 
form a third, viz., the intermediate fre-
quency, 

Some illustrative Results 
As outlined in the paragraphs cover-
ing the importance of the first detector, 
the 2A7 fits this positien admirably be-
cause its assigned section has been de. 
signed to give Individually high effi-
ciency there. In consequence the over-
all results of this Centenary Five are 
better than those of an ordinary Super-
Het Six, and often favorably comparable 
with those of a Seven. - 
A fortnight's nightly test in Melbourne 

has in the first place, brought in 2YA. 
Wellington every night at genuine enter-
tainment value, with only one exception. 
when static was severe. From about 9 
p.m. onward until closing, GWF has be-
haved similarly.  ICZRIVI—Manfla  was 
always there with the set opened out.. 
but static prevented pleasant reception 
on all but six occasions. Perth and Wel-
lington canne in so comfortably because 
it was possible to cut down the %retiree 
on them (thereby reducing the noise 
level) without unduly weakening their 
signal.  Several Jape have been logged 
for dial settings, but not always identi-
fied. 

Ports are cut in the 
chassis to allow of the 
easy fitment of the L-D 
switch 1.nd volume con-
trol, left and right. 
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LIST OF COMPONENTS 
KIT —Comprises Aerial, Pre-Selector and Oscillator 
roils, two 175 k.c. Intermediate frequency trans= 
formers  and  podder  condenser with  shunt  (all 
Saxon). 

A.C.S.—Tince-polni iripffl a.c. voltage adjuster, not 
illustrated (Saxon). 

CI, 0, C6, CO.—Tubular condensers 
of 0.1 mid., DO volts. 

CI.—Tubular condenser of 0.5 red., 
400 volts. 

C2.—Mica condenser of 0.0001 mfd. 
C5.—Dlica condenser of 0.001 mfd. 
CT.—Mica condenser of 0.0T mid. 
C0.-11lica condenser of (1.01 mfd. 

Chance, 
Dubilier, 
T.C.C, 
Concourse. 

ISaxiine,ileTs.eC.C., 
El, in.—Electrolytic condensers et timid-, 500 volts-
LC.C., Solar, Dulytle, Polymer, Bubilier, Concourse. 

GI, G2, GT.—Triple  gang  variable  condenser  with 
trimmers (Saxon). 

PT.—Power transformer with 200, 210 and 250 volt. 
a.c.  in-put, out-put 280-0-380.  110 m.o., 1 5-volt 
secondary and two 2,5 volters IS on). 

M'I—Resistor 50,000 ohms, 
R7.—Resistor 25,000 ohms. 
R8, RS, R10, — Resistors 
500,000 ohms, 

111  — ResIslor  250,060 
ohms, 

}ALL POWER GRID-LEAK 
TYPES. 

Saxon, Carborundum, Radi-
ekes, Bradley. M C., Royce-
phone, Ift-C.S,, Chanex-Silent, 
Ohmite. 

RL—Wire-wound resistor., 90 ohms. 
RI—Wire-wound resistor, 450 ohms 
25 aim. 

Ri.—Wire-wound resistor, 200 ohms 
15, ma. 

R5.—Wire-wound  resistor,  SOW 
ohms, 15 m a. 

R6.—Wire = wound  resistor,  12,000 
ohms, 15 m.o.. 

1112. — Wire= wound  resistor. 420 
ohms, 100 m.a. 

Saxon, 
Stedipower. 

Motl eys, 
Master-Slade, 
Wettest, 
Velco, 
Aegis, 

Rayropbone, 

RFC.—Radio frequency  choke.  Radiokes,  Saxon. 
Vole«, Aegis, Hayeophone, Paramount). 

S.—Two-way local distance switch.  (Saxon, Veleo, 
Radlokes,) 

1-T.—Volume  control  500  eilln S.  LSaxwi, Marquis, 
Radlokes, trlaster-Mode, Rayeephonc„ Bradleyoltm), 

LS.—Dynamir speaker with 2500 field, and in-pul for 
2A5 t>pe (Saxon, Jensen, Rolla,  Jubilee,  Arrâplion, 
Precedent). 

Valves.—One each 2A7. 58, 57, 2A5 and 280 (fladlotron. 
Tung-Sol. Ken-Rad, National, Mullard, Philips, Speed-
J.R.C., etc.). 

Soeirets —Three  orie small 7-phi and two 4-pin, 
one of latter being for speaker.  (Saxon, Marquis, 
Targan, Velea,  Raycophene.) 

Chassit--Pressed steel measuring 15 x  x 3% Inches, 
Sundries. — Three valve-cans. bushings„ rubber and 
wiring ilex. 

Diat—Illinninated vernier (Saxon). 

THE SCHEMATIC CIRCUIT 
Pentagrid Converter 2A7 Makes New Circuit 
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SHORT AND LONG 
On the one chassis, Kit complete 
with ell wave tuner  and  three 
Lrangfo ..  .• 

HAND 
DRILLS 
Specially 
suited for 
Oie Hume-
Builder 
and 
Seeviee-

with Drills.  111 

mum 
Complete 

Essanay 
Matched 
Coils 

Aerial 

R.F. with reaction 
1.F's. 
ilteselector  3 
Oscillator, 

in Cans. Ea. IC. 

MAIL ORDERS 
Coutarr t tinh, our M R i I order 

depurtrumil is rapid rind eflicirist 
Wlirn  arderlar  ,ple&su  stag! 
wheetrr Is  rms.rell per  P3rreei. 
post. passruizer (tab), ends thilr. 
best. *tr. 

HEALING 
DIO NE WS 

SAXON 5 Valve 
CENTENARY KIT  / 

5-vaive Super Kit,  including  3-gang 5 0 0  (TI 
condenser, full vision dial, padder con-
denser,  complete  set  of  coils,  intermediates  talreacill 
matched), and free t-page book of directions for Wiring 
and assembly,  Latest type valves. S7. 2M, 2A5, 58 and 250 
used.  Definitely the simplest kit on the market for the 
home builder. 

Complete Set of Parts, in- £10/17/ 6 

RADIOKES 1933 Standard 
SUPER HET KITS 

1 51 6 

ciuding Chassis,  Speaker 
and Valves 

Write Us For 
Quote on All 
Radio Parts 

RADIOKES 
All Wave Receiver 

Series 12'42 
Complete Set of Parts for the building up of the chassis. 

Short and tong wave reception on  14 ,,f  
ilia one chassis.  Guaranteed  to 
receive IINE, Moscow: WOP. Neve 
York: PHI, Holland, and dozens 
of short 9enve stations,  (T) 

(N) 

ESSANAY All Wave KIT 

£519/6 
Coil Kit, comprising aerial. RP,, oscil-
lator and I.F. transformers.. 7-valve re-
ceiver with push-puff 59 valve 

Sonotron 
280 Valves 

8/6 (F-) 

PAN 
Full Vision 
Dials 

5 /6  

RADIOTRON VALVES 
57.51 Type .. 15.6 (T).  1-A6 Type .. 18/ (T). 

Za3 Type  - 17 / IT).  31, 30 Type  14/ (T). 
2" Type  12/6 (T). 
217 Type ..  15e6  32 Type  . 16/ (T). 

2a3 Type ., . 32/ (T).  33 Type .,  17/ (T). 
2a7 Type  . 16/6 (T).  55 Type — IS  
2117 Type ... IS/ (T).  17 Type  . 16,6 (T). 
2a6 Type  . 17/6 (T).  SZ3 Type .... 16/ (T). 

Power 
Trans-
formers 
2.5 Alpha 
TTPc. 
2$ Volt 
2$ Volt 
S volt.  385 
volbi, 
11110 Mills 12/fi 

Radiokes 

Voltage 

Dividers 
23.000, 4/6 

15.000 ohms, 3.4 
(T.) 

SILVER MARSHALL TRANSFORMERS 
(CLOUGII COUPLERS) 

Using Silver - Marshall  Clough- System; 
Audit] Transformers, The principle Is that 
of resonating a transformer  with a fixed 
condenser (already titled In ihransforner) In 
el rich a manner as to enable a temparatively 
light core te provide BETTER AMPLIFI-
CATION In the CRITICAL 
BASS  PORTION  of the 
reek, resulting in /morocco 
trine arid ninnolifiralhrn.  II X)   

PLANET DYNAMIC 
SPEAKER 

To pepulasise the Planet Speaker we are offering this quality 

Speaker al ridiculously law prices.  Never before have brand new 
Speakers said nt Ibis figure.  Boxed with tord and ping.  Obtainable 
in 25041 ohms Perithade only.  Mail your order direct to nestlings Ply. 

Ltd,, Stvension Street. Melbourne. 

1 

6 
2500 Oh ms 
Penthode 

8in. Cone 

ea. 

10in. Cone 21/- rv.) 
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Strange though it may seem to some, 
none of these results was obtained with 
an aerial. Instead, a good earth connec-
tion was  attached to the set's aerial 
terminal while the earth terminal was 
left blank,  Signals were  not so loud 
when an aerial was connected up in the 
regular manner. 

The Circuit Generally 
As usual with a super-het cascade that 

begins at the first detector W e the elr-
suit commences with an ordinary type 
of inductively coupled pre-selector. 'This 
Ls utilised to sharpen tuning and to ob-
viate double spotting,  both of which 
objectives it achieves satisfactorily. The 
mien aerial coil of unit AER is shunted 
to earth through 90-ohm resistor R1 and 
switch L-D.  When the latter is closed 
111 shunts a portion of an over-strong 
local signal to earth and thereby elimin-
ates  possibjiltiee of blasting.  AS a 
mattes of fact, even with L-D closed, 
many interstatets came in well, and it 
would seem, therefore, that RI could 
be reduced safely to even 30 ohms and 
still give powerful local reception. 
With the intricacies of the 2A7 we 
have already dealt in detail, and it will 
be obvious that Gl-G2-G3 is the triple-
gang condeneor  that tunes  with  the 
larger Windings of cells AER, PRE and 
OSC. As Cl. in this design, has no real 
effect upen the oscillatory circuit, its 
value Le not critical, as is usual with 
aulodeme models. 
VI feeds the intermediate frequeney 
through the usual cascade, incorporating 
ri transformers Hi and IF2. tuned to 
175 ko.) and variable-Mu tube 58, to 
second detector V3. Volume is controlled 
by VC, placed In the cathode lead et V2 
and limited in action by R4. 
The final output  comprises a type 
2A5 pentode capable of delivering up 
to 3000 milliwatts, back-biassed and well 
do-coupled, besides being shunted ley C9 
for purposes of "higjee" reduction. The 
whole is fed from a more or less stan-
dardised power-pack. in which the dyna-
mic sneaker's 29)0 ohm field operates as 
the smonthing chrike.  Resistors R5, ILS 
and RI break down the maximum 
voltage to the valves individual needs. 
If desired, a pick-up can be inserted in 
the otherwise eerehed secondary lead or 
transformer Ina All components listed 
and pictured are essential to the design's 
satisfactory eipemtien 

Axrangernent of Parts 
The specified chassis is of either steel 
or No. 16 gauge  aluminium, and lie 
depth of 31O. inches is necessary to ac-
commodate the components that fit under 
it.  The photo. of Its top view shows 
that ports are eut to allow of the fit-
ment of the local-distance switch and 
the volume control without risk of them 
coming into contact with "live' points. 
etc.  Immediately below PRE and 1E3, 
bolted to the left  hang-over of  the 
chassis, are AER and OSC, the former 
being that nearer to the L-D switch, A. 
With the exception of large compon-
ents, such as the jeower transtormer, 
eoile AER and OSC, combined resistor 
RO-116 (seen near the top end of UStei 
and the Valve-sockets,  there is very 
little fitting to be  done  under  the 
chassis.  Inspection will show that the 
majority of the re.sistors and tixed con-
densers, being of the tail-type, fit obvi-
ously Mee the wiring scheme.  Chassis 
ts, of course. earth, and in the majority 
of instances one tail of such components 
Is permanently anchored thereto, thus 
providing stability. 

In the left foreground, working backwards, are coil "PRE," the 
mediate frequency transformer and Ils type Sfl Valve, 

fuel enter. 

Notes on the Wiring 
It is practically axiomatic that if a 

prospective builder of a super-hetero-
dyne circuit cannot make the assembly 
from the circuit diagrams, photos of the 
original model and sundry essential tip.s, 
It will be unwise to make an attempt 
if you feel therefore, that you require 
point-to-point wiring directions,  your 
safer plan will be to get  your 'radio 
dealer to do the assembly fee you. 
Having drilled all required holes and 

seen that everything will drop into its 
place when needed, fit the power trans-
former arid valve sockets and wire up 
the heater circuits. The 5-volt secondary 
supplies only the rectifier's FT terminals 
on V5; the 2.5 volt winding marked to 
carry the heavier amperage feeds VI, 
X2 and V3, while the other 2.5 secondary 
rune only to Vfie heater. 
If the as volt coils carry a centre-tap 

each, these should be eertbed; if they 
do not, then each muet be shunted by a 
filament resistor rind its centre earthed. 
The meters of the 380-0-380 volts power 
winding are now run to the PP ter-
minals of socket V5, while ¡ta zero tall 
goes to the can of electrolytic El and 
an F point on the LTX socket into which 
the speaker is plugged. The other F is 
taken only to ends of resistors R11 and 
R12, the other end of the latter being 
earthed.  In connecting up the power 
transformer's primary, be careful to take 
its variously valued voltage taps to cor-
responding points on voltage  switch 
ACS. 
At this stage you cari arrange the feeds 

of the B supply to the screens of valves 
VI, V2 and V3 through the agency of 
resistors, Ft5. 116 and 118, together with 
their by-pass condensers C3 and C. Fol-
low this by putting in the hies arrange-
ments of the same valves and the coup-
ling and de-coupling devices between 
V3 arid V4 

Kit Connections 
On the whole you will find It simplest 

to work through the installation 01 the 
kit backwards, 1e, commence with 1F2 
and finish at AER. The clearly marked 

connections to these units are liefol-
low: 
The toil kit proper consiste of three 

coils: aerial tAER1, pre-selector or hand-
pass (PRE) and oscillator (DSC).  The-
aerial coil is lettered A for aerial, E for 
earth, S for the end of the larger coil 
that goes to the fixed plates of GI and 
X for later attachment to a correspond-
ing point on PRE. 
Coil PRE has three connections: G goes 

to the grid-pip of valve VI and the 
fixed plate of G2, E is a tap near the 
bottom that Is OTIOeÉred to chassis and 
X (die bottom) 11S taken back to X on 
AER. 
On the oscillator cell there are only 

four connections (not five as in the case 
of a 6-pin nutodyne design). They eret 
E to earth, G to one side of the padder 
and one end of C2„ P to connection 002 
on the socket of the 2A7 (vide sketch 
of  socket  connections  in  reverse) 
and B to the main full positive supply. 
The 175 k.c. intermediate frequency 
transformers are marked alike, and their 
lettering is very obvious_ The bd testions 
are: P to -plate of preceding valve, B to 
full positive of plate supply, G to the 
grid-pip on top of the following valve 
and E to chassis (earth). The exceptlon. 
in the ease of IF.2 is that if a gramo-
pick-up is included, E of the trans-
former must he taken to an insulated 
terminal for that purpose. For the pick-up 
return  another  terniinel  is screwed 
into the chassis itself, and these  two 
connecting points must always be short-
circuited when the instrument is tieing 
used for radio reception 

Lining up the Ganged Condenser 
For the initial test use a small aerial 
(ene Indoors around the picture rail is 
quite sufficient), about 30 or 4e feet in 
length, and en earth may be attached 
to the corresponding terminal on the 
chassis.  Later, you may (or may not) 
find that you do better withoui may 
earth, or with the earth on the serial 
terminal, but, for a start, It Is wiser to 
he orthodox 



ALL RADIO RECEIVERS Page Forty-three 

1  ALFRED  J.  BRITON,  AustralaSia's  Leading 
Physical Director.  Founder of ''Health  and 

Physical çtilture" Magazine 

Astounding—Genuine Proof 
wire& Gale Around Cheat 

-since  taainc  the t(111711-0  my mennereinents ate ni)W — 
Cteat  loin., inerease bi  ltnz neck,. latis In.: weight, get. 
alb., now tau. fib,  one an laurease at 2111. on the fore-
erina."—A.  lOSIL. n.. 1  W, 

Gains i inehet Around Cheat 
"1 hose gained 6 Itlehr6 around the eimst. 1l1n. biceps, 

firearms.  lin  1:41-11, enlym. and many more 
leieridid inititoveznAito  I o n  delighted with my moat-bier 
neck, tw.w ta ic., a gain er ntlin."—W. D. Whitefleitl, a., 
queadoana. -a. wer thins to say that I soil  gentile' en iomeualy,  Weyer felt better 
m my rite, and hare Managed the entrance an fat WI.Ineut any bother. Have 
neantlealla left en amaktra—mcd nr be a heavy craoscr—sns my general 
Media. lo perreet  You  Exceding cylziem 16 ou you clithr t.  E. Thon-
ten. R. 112 

solo FREE BOOKS! 
"T HE  SECRETS  O F  M US CULAR STRENGT H" 

To all roan.  of thl. Emile Itandenott. for a. hiblted lime you may act Una 
wonder boat tree, it you art quiekly, I.. on  ago and ne many 1116stratImM 

1111111/1.0  yea,.  it coninim matter of /Dal Intimaintion that. you 61merld 61111 1, 
about mi once  Rio the ...moo sot  poet TODAY. 

Mired 3, Briton, Dept. 1113., 107 Pit t St., Sydney, N.S.W. 

Set Builders 

Make This Tee 
T43 -- XG T 

B EFORE you hop into bed tonight try this: Strip do wn to your 

birthday suit and stand in front of your mirror.  Look your-

self over.  What do you see?  A fine upstanding speci men of  a 

MAN,. splendidly proportioned. superbly m uscled, glo wing with 
health and vitality?  Or do you see a flabby, sickly sort of fel-

lo w, with sunken chest, bloodless-looking flesh, ecra wny anus, 
neck and legs? 

WHAT 1 CAN DO FOR YOU IN JUST 30 DAYS! 
TN the first 50 days I guarantee to add one whole Inch of real Elie 
-I- muscle on each of your arras. and two whole Inches nt rippling 
strength across your chest-  nu take the kinks  out of your hack, 
strengthen and broaden your shoulders, give you a nrylst of ne e and 
a fighting, powerful persociallty Mat Just Yens youth, vigor and vitality 
all over.  I've done It tor hundreds, end I can do  it for youl 

_ 

ALFRED J. BRITON, 
DEPT. 11.8, 107 Fi'rr ST., 

SYDNEY. 

Dear  Sir —Send  me  FREE, 
your latest hook. "The Secrets 
of MostUtag Strength." 

NAME  .„. ...... . 

ADDRESS  ... 
1¡4;34 

BRING your construction problems to us.  Our Service Department will gladly advise you—FREE.  There 
is always on hand a complete range of all accessories 

needed for the Experimenter and set builder at a price far 
below others. 

A Price List will be forwarded on request, and Mail 
Orders receive immediate attention. 

We also have a very efficient repair Department and 
repairs can be effected to any set or accessory at a most 
reasonable cost. 

P. & L. WIRELESS SUPPLIES Pty. Ltd. 
11 HARD WARE STREET, MELBOURNE. 

(Opp. John Dank') 

W HOLESALE AND RETAIL 17432 
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THE  PRECEDENT"  4-VALVE 
SUPERHETERODYNE "634" (as illus-
trated),  is outstanding  in  exclusive 
features. 
It has dashboard control, with micro-

matic tuning by a graduated cam-action, 
giving visual, volume and tone control. 
The Direct Station Indicator is gra-
duated. 
The three dials on the Receiver are 

Indirectly  illuminated,  and  a mere 
movement of the volume control en-
ables the operator to set each station 
to  a pre-determined  volume  level. 
Equipped  with 6-volt  Series  valves. 
Receiver installed In your home free of 

charge.  12 Months Guarantee.£  
1 S P 1 5P Cash 

or can be' purchased on exceptionally 
easy weekly payments. 

FIRT 
NOW (I 

"PRECEDENT" 
TO HOME SI 
Every Part 

SPECIALISTS IN ALL ELECTRICAL 
and RADIO GOODS 
Authorised Distributors for 

READRITE ELECTRICAL MEASURING 
INSTRUMENTS, 

SET-TESTERS, TUBE TESTERS, 
OSCILLATORS and TRIPLET METERS. 

CHASSIS TO ORDER. 

ALL MAKES OF KITS CARRIED, AND ADVICE GIVEN FREE. 

DIALS, COILS, VARIABLE CONDENSERS, 

"B" BATTERIES AT REDUCED PRICES. 

SPECIAL DEPARTMENT and ATTENTION 
COUNTRY CLIENTS. 

ALL MAKES VALVES—Reduced Prices. 

e 

Prio 
SUR 
GIVI 

No matter what circuit is te 
valves you employ—perfect retm 
perfectly balanced speaker unit 

The "Monitor" Speakers 1.41 
built to a standard of accurrel 
every demand by those who ce: 
tion. Only the finest componç 
"Monitor" Speakers may be liaïp 
There is no better speaker on  
than the Gin. "Monitor." 

Call, see and ask for a 
demonstration. 

Authorised "Precedi 

HOLES Á. E 
Tattersall's Building — 254 SWANSTON ST,W 
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'HERS Pty. Ltd. 
OFFER 

F MOUS PARTS 
3I1T BUILDERS 
t 'Guaranteed 

MONITOR" 
Perfectly Balanced 

;PEAKERS 
'rices from 301a Cash 
;UBSTANTIAL DISCOUNT 
;1VEN TO THE TRADE. 

L is used—what number or power of 
:t reeption is possible only when a 
unit is installed. 

e been specially designed and 
of tone and volume, to meet 
ire perfection in radio recep-
are used in their manufacture. 
in two sizes, 6M. and 8M cone. 
market for the motor car radio 

Every speaker carries a definite 
guarantee. 

cedent" 'Radio Dealer: 

1111111111 

THE  "PRECEDENT'  5-VALVE  SUPER-
HETERODYNE "F 34" (as illustrated), superior 
to any Receiver of equal valve power. 
What other 5-Valve Receiver possesses these 
astounding features?  Dash board control with 
micromatic tuning by a graduated cam-action, 
giving visual volume and tone control.  Posi-
tively micrometrically centred coils housed in 
bayonet locking coil shields ensure maximum 
sensitivity and perfecton of performance.  The 
valve bases are so constructed that it is im-
possible to fit valves in places other than as 
guided by the construction.  Exclusive full 
ventilated valve shields greatly prolong the 
life of all valves by ensuring effective cooling, 
and  preventing  destructive  over-heating. 
Interstate reception is guaranteed. 
Receiver Guaranteed and Serviced 12 Months 

£21 10'0 Cash 
or can be purchased on a small deposit and 

exceptionally easy weekly payments. 

WHOLESALE AND RETAIL 
EASY TERMS ARRANGED. 

ELECTRICAL and SPRING Driven 
GRAMO-MOTORS. 

PICK-UPS. Tone and Volume Controls. 
Famous W.P.R. Accumulators. Not Rebuilds. 

12 Months' Guarantee. 
Power Transformers. Coil Kits. 

Precedent Dynamic Speakers. Also Rola; 
Magnavox; Jensen. 

WE CARRY THE LATEST AND MOST VARIED RADIO STOCK. SEE US. 

Sets Rebuilt, Balanced and Lined. 
FIRST-CLASS MECHANIC AND UP-TO-DATE WORKSHOP. 

PUBLIC RADIO 
7REiT, MELBOURNE, C.1. Telephone—Cent. 4935. 
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tee rear or the 'etiaees, From ter len, are me In-put  voltage  adjusltne 
switch, the short-art-tilted gramophone pick-up points: and Lite «ant and aerial 
terminals. The speaker's plkg la at the extreme left. just past Lite power leads. 

Now. screw the padder all the way 
down  (by  inserting  a  screwdriver 
through the hole provided in the chassis) 
and then loosen it about one turn. 
Swing the dial to some local station 

with a wave low down in the broadcast 
band, and adjust the trinamer ou section 
G3 of the ganged condenser for beat 
interim  volume,  In this it will les 
found that section G2 is the controlling 
one of the gang, and that you will be 
tuning G3 (by means of its trimmer) 
to the optimum setting selected by G2. 

When everything possible has been 
done with G3, move over to Cl and 
turn it either way for a further in-
crease.  Being satisfied that a maximum 
has been attained (always keeping the 
volume down with the centred, so thet 
fine differences of output may be de-

tected  aurally),  run  over all  three 
trimmers again, but, in so doing, be 
prepared to make infinitely small move-
ments of the screws. 

Now turn the dial to the other end 
of the scale, and select a station as high 
as possible.  lf the padder is nearly 
tight you may fluke 2e0 at once, but 
in any case you will be sure of getting 
3A11. Sell or 2FC. according to your 
geographical position.  On the longest 
available  station,  AND  WITHOUT 
TOUCHING THE TRIMMERS IN ANY 
WAY, adjust the padder for maximum 
volume, removing the screwdriver niter 
each small re-setting. U this is not done 
you will get a false result, and, when 
the driver ta removed for good. signals 
will drop in strength.  The final ad-

justment uf the padder must be made 
on 2CO, and, during the process, the 
main condenser must he rucked gently 
backwarde and forwards to make sure 
you are on the signal's peak. 
The condensers inside the intermediate 
frequency transformers, the screws of 
which are visible through holes in their 
cans, need no attention. They are accu-
rately peaked at 175 kn, before leaving 
the factory, and you will do well to let 
them severely alone.  After the padder 
has proved itself satisfactory on 2e0, 
run over the trimmers again on sorne 
station between 3KZ and 3AW—say, 3GL 
or 2GN. 

Operating Hints 
Ceetnin tYPett of wire-wound resistors 

are available on which the clip at ono 
end can be loosened and slid down so 
as to decrease the value.  If possible 
limiting resistor R4 should be of this 
type, as it permits you to get the most 
from the volume control and yet does 
not allow less than the necessary bias 
on V2. 
To adlust Ri, when of this type, set 

the volume control hard over to its 
maximum setting.  Now, by means of 
the slider, reduce the amount of resist-
ance in Ri until a point b3 reached 
when the 58 paralyses,  then increase 
until signals come hack to the fullest 
volume again and screw the slider tight 
at that.  Almost needless to say, before 
making this setting the condenser dial 
should be turned to the lowest station 
in the band OAK). 
Similar action can be taken in respect 

of RI. if locals come in too strongly. 
The value Oa ohms Ls an nptimtun one 
to suit all conditions. Under actual. test 
it was found that ample volume wee 
obtainable with Re of only 30 ohms, nee3 
this had the added attraction of milli 
for but a small movement of the volume 
control when changing from distance to 
local reeeptiort. 

Junior 
"Air-Raider" 

(Continued from page 261 

To complete the con the ends uf the 
wires should be passed thtough the 
correct pins and. soldered.  Reniezn be r 
that the fI2 pin  carries two wires, 
these being the law potential ends of 
Li arid L2. 
For the brnedcast coil join tht pins e 
and GI together.  When this coil is 
inserted into the coil socket this bridg-
Mg piece will short circuit the  con-
denser CX. so that the normal range 
of the  arlable condenser Cl will be 
avalleble,  On  the short waves this 
bridge is not used. 
There are several factors in all wave 
receiver design which may ranee the 

(Continued on page 

Parts For The Junior 
1—Single-gang variable condenser 
Cl.) (Essanay, Stromberg Carl-
son). 

I—Vernier Diet (Radiokes, Mice . 
1-23-plate midget condenser (C3.i 
(Itadiokes, EssannY). 

1—Power transformer. Specifications: 
11.T., 375 to 38S volts per side; 
filaments, t 5-volt for 80 valve; 1 
2.5-volt up to 8 maps. (Rtullokes, 
Hfico, Vein. Essanay, Wendel). 
2-30 Henry Filter Chokes (CHI, 
C112). (Radiokes, Saxon, Wendel). 
1—Audio  frequency  transformer. 
(AFT.) tEssanay, Wendel, Velco). 
2—Six-pin, 1 live-phs and 2 four-
pin sockets  Marquis,. Targen, 
Veteo, lessanayn 

1-5-megolim resistor. (111.) 
1-15,000-ohm resistor I watt (112). 
1-10,000-ohm resistor, I watt (113). 

Continent- e ()herdic). 

Air Raider 
1—J5,000-ohm voltage divider 1R5). 
(Itadiohes, Video, Wendel). 

11-451-ohus  wire  wound  resistor 
(RI).  1Radialtes, Veteo, Wendel). 

1-0.0001 med, mica condenser in2j 
1-0%00425 mfd, mica condenser (CX), 
1—.06 mid, mica coudeoser (C5) 
2—.01 mid, mica tenderiser,: (C11 
C12).  (T.C.C.). 
1-2,0 mfd. used  condenser (CO. 
(Chanex, hydra). 

4-8 mid, electrolytic condensers, 
500 V. (CI, CB. CO, C1D1  (Steer, 
Polymee T.C,C,, Dulytic, Con-
course). 

1-25 mid.  electrolytic  condenser 
(COI.  (HulYtic, 

4—Sic-pin short wave coil formers. 
Marquise 

l-51; Voile, I 25 Valve, and 1 80 
Valve  ( Ken-R d,  Red I niron, 

Speed-J.R.C.). 
1—Chassis. 
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R A DEX 

COLOR CODE.  
B - BLUE W- WHITE 
R- RED.  -YELLOW 

BK- BLACK. 2. V 

2A5 

[I A, 1 ° C 
, -0 

The eiren  diag-tozo o• tile kniek /àis key  etiered to agree with the iist ot pans, and the wiring instructions 
the ankle. 

The Lekrnek 415 Super Het. 
giren tri 

A highly efficient manufacturer's type super-het, this model 
should have a wide appeal to set constructors who require 

something a little on t of the ordinary. 
modern 

trend  of  su-
per - hetero-
dyne design - 

all towards eircult 
dmplification.  De-
3pite the  fart  the 
larger  and  more 
iensitive  receivers 
are being built, de-
deners are learning 
law to obtain really 
atisfactory  opera-
-ion with a mini-
num  of  appara-
tus.  This  is  oil 
eight for the eorn-
mercial set builder. 
ior each factory has 
te own  particular 
no thuds of obtain-
ng  simplicity  of 
,onstruction, but for 
the home set build-
r' who must. to a 
'arge extent use his 
win  judgment  in 
-.he  lay-out  and 
general arrange-
nt of a receiver, 

attempts  ot circuit 
drnplilimton  urn-
ally end In troulde. 
For this reason, if 
For no other, the re-
ceiver we  propose 

List of Parts for Lektnek415 Super Het. 
1 Lekmeir Kit Type 345D. 
1 Poliver Transformer, type 42T Lekmek 
Vernier Did (Efen, gadiches, Precedent, Saxon, Essanay) 

2 8 mid. Electrolytic Condensers (Solar, Dulytic, Concourse, T.C.C.). 
1 10,000 ohm Potentiometer, W.W. (Marquis, Radlokcs, Paramount, M.M.1 
I Single Circuit Switch. 
I Chassis — leen, s eteti. x 2 bi. (1..eitmeir, Geo. White and re,) 
1 .0007.5 mid. Condenser 
2 .0001 mid, Condensers  T.C.C., Wetless, etc. 
2 .01 mid Condensers 
2  mfd. Tubular Condenser,  (Concourse,  T.C.C.,  Peetless, 
1.1 mid. Tubular Condenser  Chanex.  :ivdra,  Duhillerl 
1 25 nifd. Dry Electrolytic. Condenser (T.C.C,, Concourse, hulyile). 
II 10,0(10 ohm. Resistor 
1 15,060 ohm. Resistor 
1 20,1140 ohm Resistor  (1.11C.. Carbon. Ohm i te, 13 r ad - 
1 35,000 ohm Resistor  'eyed«. Carborundum. Veicol 
1 2511.000 ohm Resistor 
1 500,600 ohm Resistor 
1 1410 ohm 25 fil.A, WAY, Resistor 
1 350 ohm 50 M.A. W.W. Resistor  (Paramount, Lekmek, Rudicke,-, 
1 425 ohm 50 M A. W.W. Resistor  hl.M., Veit°, Precedent, Wea-
1 4500 ohm 20 M.A. W.W. Resistor  deli 
2 51 Valves, 1 58 Valve, I 2A5 Valve, 1 80 Valve (Philips, Rented, Speed-

J.R.C.„, Radiotron, Tungsol. 
4 6 Pin, I 5 Pin, I 4 Pin Vulve Sockets (Lekorick. Target], Marquis, Vein) 
3 Valve Shields and Bases 
Power Flex mid Adaptor 
4 Terminals and Sundry Screws. etc. 

1 Speaker, 2500 ohm Field Single 2A5 Input Transform r (Role, Precedent, 
Saxon, Amplion/ 

to describe  should 
he of interest. 
Although in every 

sense of the word it 
is a modern super-
heterodynre, ar-
ranged to give the 
maximum  results 
with the minimum 
of gear,  it can be 
eerily  duplicated 
with  readily avail-
able standard parts. 
A study  of  the 
ad-inmate  circuit 
diagram will show 
that  the  receiver 
employs a total of 
five  valves,  cif 
%vil e  one  Ls the 
reel er.  The mix-
er tube is o e. the 
il. amplifier tub, a 
58, the  seeond de-
tector a 57, and the 
audio tube a 2A5. 
It may  be won-

dered why o 51 has 
born  ed as a mix-
er instead  of  the 
electron  couple d 
2A.7 type tube. The 
experience  of  su-
per - het  design-
ers, both in Austra-
lia and abroad tends 
towards the opinion 
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that, despite their undoubted efficiency, 
tubes of the electron coupled mixer 
type are breeder in their tuning than 
autodync mixers of the 57 elms.  From 
the viewpoint of component costs the 
5?; mixer is juet as cheap to use in a 
circuit as a 2A7, so that the argument 
boils down to that of the relative effi-
ciency of the two tubes. 

Effective Control of Volume 
it will be noticed that no pre-selector 

stage has been used with this super-het, 
because the intermediate frequency, 440 
k.c., permits adequate signal selectivity in 
the input tuning circuit.  The modulator 
circuit of the receiver is perfectly straight 
forward. and requires no comment The 
provision of a "Local-distance" switch. 
which, on the "local" position cuts in a 
100 ohm resistor in parallel with the 
aerial coil and the wiring of the volume 
control resistance so that increased bias 
on the intermediate frequency tube and 
reduction of thç resistance across the 

aeriol coil are simultaneously obtained. 
makes the control of the receiver excep-
tionally smooth.  As is usual with auto-
dyne mixer tubes, the oscillator grid coil 
connects to the cathode  of the tube 
through a tan at the low potential end. 
The S is 'biassed by means of the 4500 

ohm resistor in its cathode circuit.  The 
resistor is provided with a radio fre-
quency by-pass of .001 mfd. 
The padding condenser PD is made tip 

of e conventional comprcesion type Pad-
der in parallel with e small fixed con-
denser cf .0002 mfd.  Tuning  of the 
modulator  and oscillator circuits,  of 
course, is carried out by Cl and C2 sec-
times of the gang condenser respectively. 
The coupling coil for the oscillator sec-
tion feeds directly to the low potential 
end of die primary of the first IL trans-
former 
The screens for the 58 arid the two 

57's are fed from a single voltage source 

gring, one of the salient construrtlanal features of the receiver, has 
been obtained by suilahle placing of the componente, 

which consists of a 20,000 ohm resistor 
in series, with the main positive supply, 
and bled to ground through a 15.000 
ohm resistor and the volume control. A 
further step iii the direction of simplic-
ity is the use of a single large by-pass 
condenser across this  common screen 
.supply lead.  In the cathode of the 58 
is a 350 ohm resistor by-passed to earth 
through a .1 mid. condenser.  This en-
sures that rite il. tube shall have its 
minirown bias of three volts irrespective 
of the position of the volume control. 
The plate supply for the 57 mixer and 
the SS is drawn direct from the B plus 
line, as is the plate supply for the pen-
tode audio tube. 

R.F. Filtration 
In :he grounded side of the secondary 

of the second il. transformer I.F2. pro-

Underneath the chases the components are arranged wilh an eye to neatness 
as well as neresethility. 

vision is made for the connection of a 
gramo pick-'up to the second detector if 
required.  A 10.040 ohm, resister in the 
cathode circuit cif the second detector 
provides the bias necessary far the tube 
to act as a plate detector,  Its value 
is calculated to permit sufficient audio 
output to load up the 2AS with a very 
email r.f. input W the grid or the 57 
detector. 
Despite the aim far simplicity the de-

signers of the Lekmek 4/5 have eared 
no pains to ensure that unwanted radio 
frequency currents are kept from the 
grid circuit of the audio tube.  To 
this end a filter network consisting of 
a 35,400 ohm resistor in series  with 
an Ri'. choke has been included be-
tween the plate of the 57 detector ami 
the coupling condenser between  this 
tube and the 2A5.  The 57 plate side 
of this network is by-passed to ground 
through a .001 nefd. condenser, while 
the coupling condenser side carries a 
.00025 mfd. by-pass.  The plate resistor 
of 250,0011 ohms.  the coupling  con-
denser ot .01 mfd., and the grid resis-
ter of .5 megolun have been selected as 
ideal values for this particular  hook-
up. 
In view of the R.F. filtering which 

exists in the second detector plate cir-
cuit no decoupling of the plate  or grid 
resistors has been found necessary, Bias 
for the 2AS is obtained in the conven-
tional manner by means of a 425 ohm 
resistor connected between the  tubes 

cathode and ground.  This resistor is 
by-passed by a 25 mid, electrolytic con-
denser.  Tone compensation is obtained 
by means of a .01 m a fixed condenser 
connected between the plate  of  the 
2A5 and ground. 
The rectifier and filament supply cire 
cuit is standard, and should net need 
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comment here.  Note, on the circuit 
diagram the ceded connections to the 
loud speaker socket and the color cede 
for the coil and I.F. transformer eon-
rincti (MS. 

Component Layout 

Having outlined the salient feattu-ee 
of the receiver we now will take  up 
the question of construction. So simply 
is the Leltmek designed that It does 
not seem possible that  anyone could 
have trouble with it.  The receiver is 
quite compact, being bunt upon a chas-
sis measuring only 14inin, x 8%in. x 
2 5-Bin,  fn spite of the apparently 
small chassis used there is no need, 
as the various illustrations show, to 
cramp any of the componente. Look-
ing down on the top of the chassis from 

the front the two gang tuning  con-
denser can be seen in the middle. 
To the right of this condenser are two 
cons containing the modulator and os-
cillator reds, the first-named being to 
the front of the chassis.  The mixer 
valve is rnieunted at the right hand end 
of the chassis to the right of the two 
tuning coil units.  Between this valve 
and the 51 I.F. amplifier, which is magnet-
ed in the rear right hand corner is the 
first Intermediate frequency treetsfermer 
1FL  The second LP. transformer IF2 
Is mounted behind the gang condenser. 
To the left of this transformer is the 
can containing the 57 second detector 
tube.  The 2A5 audio tube and the 80 
rectifier come next in line elong the 
hack edge of the chassis. 

Along the left hand side of the chas-
sis is mounted the power transformer. 
The two electrolytic  condensers  eau 
be seen at the front left.  The right 
hand control is the volume control, the 
centre one the main tuning control, 
and the left hand one  the  'Meal-
dislanee" zwiten.  Underneath the re-
ceiver practically every component, in-
cluding the verieus resistors and con-
densers, is soldered into place  during 

An alternative clrenil employs the new nee tune ne second detector to drtve 
a pair of push-pulling 2A5.s. The auldlioual fe mpournis  neeessery for this 

modification can be gauged from H study of the diagram above, 

the wiring of the receiver.  A study of 
the under chassis view of the set will 
show the intending builder practically 
everything he wants to know about the 
wiring of the set and the placement of 
parts.  Note that the marnent leads are 
kept to the sides of the chassis well 
out of harms way.  Note also that a 
bits-bar has been used to join up those 
points of the circuit which are to be 
earthed. and that a lead is run From this 
bus-bar to the earth terminal on the 

elmeeie.  e 

The .001 infd. condenser used as the 
cathode by-pass for the n7 is mounted 
on a smell machine screw over which 
has been fitted a collar which permits 
the condenser to be kept well clear of 
the chassis and holds it fuenly enough 
to allow the bias resistor to be soldered 
direct to the condenser lugs. Near the 
power transformer the two .01 mfd, con-
densers, and the .00025 mfd. condenser 
used as the ri. choke  by-pass,  ere 
sleeked together and  bolted  to  the 
chesgis.  Near this pile of condense-re: 
the ri, choke is similarly bolted to ill.. 
chassis, 

The front view el the completed rereiver shows that  contrary lo  ugoai 
custom. the power pack equipment  u morned del the lett-hnnd Lade eh the 

diesels. 

In addition te the socket for the 1.s. 
outlet and the strips which carry the 
a.c. input leads, the aerial and earth 
terminals and the pick-up terminals, 
the padding condenser is bolted to the 
under side of the chassis between the 
oseillater  and modulator coils.  It is 
held off the chassis by means of dis-
tance pieces. Ali other fixed condensers 
and resistance are wired directly into 
circuit. 

Wiring Hints 

In wiring the receiver rubber covered 
flex is used for most of the connections, 
although for such leads as that from the 
150 ohm 58 cathode resistor, which is 
soldered on the volume control, to the 
cathode of the 58 spaghetti sleeved stiff 
wire is employed.  The screening grids 
or the three tubes are similarly joined 
with spaghetti sleeved wire. 
Per the lead from the oscillator coup-
ling coil to the primary of the first in-
termediate  frequency  transformer 
shielded ceble is used to prevent un-
wanted radiatio. 
When completed it is en easy matter 

to line up this receiver, for there are 
only three major adjustments  to  be 
made.  After plugging in the valves, 
speaker and aerial and earth, and con-
necting the set to the c.c. line, tune 
down to 3AVIT or some Manner  wave 
length station.  Adjust the trimmer on 
the oscillator condenser so that  the 
station comes in at about 14 on the 
dial. 
With the volume control set well back 

adjust the trimmer on the modulator 
section of the gang until beat results 
are obtained, end then tune the set up 
to 2C0 and adjust the padding con-
denser until greatest volume is obtained 
frein this station.  After each readjust-
ment of the padder neck the dial back 
and forward over three or four degrees 
until the correct  padding  condenser 
setting has been found. 
When this point in the alignment has 

been reached tune back to the lower 
end of the dial and brine In 30n. Re-
adjust the modulator trimmer if neces-
sary, but on ne account touch the oscil-
lator.  This completes the alignment of 
the receiver, and, judging by the results 
we had with the original, the builder 
should be proud of his job. 
Selectivity, sensitivity and tone are all 
that could be desired, whilst the power 
output is more than sufficient for nor-
mal needs. 
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There is NO SUBSTITUTE for a 

LEKMEK COL tiff 
No matter how closely LEKMEK COIL KITS have 
been copied, the efficiency of Lekmek manufacture 

has never been equalled. 

LEKMEK COIL KITS are available with circuits 
and constructional data for building 5, 6 or 7 
valve superheterodynes 

For 6 or 7 valve AC set, use  £ 5/5 4 
Lekmek 356R Kit 186 K.C. 

(includes 3 gang condenser) 

For 5 valve AC set, use Lekmek  £ 4/4/' 
345D Kit 468 K.C. 

(includes 2 gang condenser) 

SHORT-WAVE CONVERTER 
The most efficient short wave converter yet made 
in Australia can be built from the LEKMEK 
ALL-WAVE  UNIT  SW10/200  (Electric) 
SW-10/ 200B (Battery) 

Price, £5151-

LEKMEK KIT DISTRIBUTORS: 
NoValiel'S  liNia) Lid., VI Clarence SL, Sydney. Through 
Wholesale Houses, Sydney, and Interstate Distributors, 

VICTORIA: Aust. Eng. Eqpt. Co., Evans House, Bourke 
Street, Melbourne. 

TASMANIA: W. & G. Genders, Liverpool Street, Hobart. 

SOUTH AUSTRALIA:  Newton MrLaren Ltd., Leigh 
Street, Adelaide. 

QUEENSLAND: Edgar V. Hudson, Charlotte Street, 
Brisbane. 

WESTERN AUSTRALIA: Carlyle & Co., 915 Hay Street, 
Perth: H. C. Little & Co.. 813 Hay Street, Perth. 
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The Trans-Oceanic 

Short-wave broadcast or 
Morse reception brought to 
its simplest forms in both 
construction and operation. 

By RADEX 

f_iERE is a simple little three-valve 
short-wave receiver, of the self-
contained type, that I built up 
for myself over a week-end not 

gry long ago. In it are used all sort; 
of tdl'p perte, and it was assembled 
on a chassit teem which an old test-
ing model  had been stripped.  The 
framework just happeneel to fit and 
holes that at first appeared to ba r 
no immediate use came in very halite» 
ily at the finish. 
All those who have built sets to 

cover from, say, 14 to 90 metres, will 
agree that they are finicky things. Oe-
caelonally a model will come out as 
a winner: more frequently dull medi-
ocrity is the remit.  The trans-Oceanic 
definitely comes into the former class. 
It IS sensitive, it tunes very simply, 
Il Ls absolutely free from fringe-howl 
nr any signs of instability, and—most 
telling point of all—a carrier wave can 
be picked up and resolved into a broad-
cast programme merely by an adjust. 
ment of the conductively-coupled re-
action control and without any altera-
tion of the tuning condensers' settings. 

General app Justice ot the Trans- Mee:Ile Reardon Control is on 
the lower tight, while the main dial Is a Velvet Vernier, or seine 

type tree Lom bark-lash. 

Enthuslaste who have chased an elu-
sive carrier half-way round the dial, 
only to discover It to he 4 local har-
monic at the end, will give the final 
recommendation a very  hearty wel-
come. 
Apologies will not be made for the 

comparatively rough appearance of this 
model. as evidenced by the accom-
panying photos.  Just as it was built, 
here it appears, and so It will remain. 
Certainly I made one small addition, 
te which reference will be made later, 
but it effected no real improvement. 
Furthermore, building from scrap lead 
to an interesting tuning combination 

Right:  Completed 
eons Nos. 2, 5, 5. 
and g,  Below: 
The Coll Windbag 
Table  'which 
should be renewee 

le detail. 

Turns 
No.  Fri. 
1  21/4 No. 

3%  No. 
3  5%  No. 

61/4 No. 
5  8%  No. 
0  101/4 No. 

161/4 No. 
8  22%  No. 
9  301/4 No, 

Detail 
ao ds.c. 
30 d.s.e. 
32  d.s.e. 
32  ds.c. 
32 
32 dete-

34 
34 
34 

du. 
d-s.e. 

COIL WINDING DATA 
Turns 
Sec 
3% 
6% 
9% 
121/4 
15% 

No. 20 

No 

30%  No. 
lee 
60%  No. 

29 

20 

22 

Detail 
tinned copper, spared 

Ditto, 
Ditto. 
*Ditto. 
Ditto. 
tinned copper. 

enamel, close wound 
Ditto, 

Enamel, close wound 

spaced 

Tapped 
at turn. 

% 

3/4 

1% 

2% 
3 

which provides true overlapping band. 
coverage with a minimum of coils; this 
also will be dealt with in its proper 
place. 

The Circuit Described 
The design comprises a stage of tuned 
ri. amplification, a regenerative screen 
grid  detector operating on the con-
ructively-coupled  system_  and  con-
trolled  through  the screen's 
and a resistance coupled audio sts e 
for headphone reception.  For these 
operations are employed two 58% and 
one 56, and here it may be remarked 
that a 58 proved a far better detector 
in every respect than a 57. 
The variable-Mu characteristic of the 
first 58 is not employed;  It is biased 
fixedly by Rl.  In the photos, ap-
pears a potentiometer on the left side 
of the chassis. This was tried in place 
of R1 in order to control volume, but, 
in practice, it proved a nuisance, as 
any alteration to it had an influence 
on tuning, even though it was well 
shunted by Cl. 
The rd. transformer Le—LA serves to 
couple the radio stage to the detector. 
and, aegaelated with L3, the inclusion 
of shunt C3 and choke RFC1 is dis-
tinctly advantageous. 
The detector functions on the leaky-
grid system, and for purposes of re-
generation its cathode is not earthed, 
but is taken to a pre-determined tap-
ping point on IA.  So far as the re-
action effect is concerned, LA now be-
comes an auto-transformer, that por-
tion between tap X and earth serving 
as the primary and carrying the valve's 
full plate current to earth or B nega-
tive.  Now it is obvious, or it should 
be so from your experience, that the 
degree of plate current in a screen-
grid valve circuit is governed by the 
voltage on that screen.  If, therefore, 
we provide means to vary the latter 
we automatically control the former. 
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How Reaction is Obtained 
This. boiled down. means that when 
the  setting  of  the  screen's voltage 
is such that a particular current value 
flaws in the detector's plate-cathode-
IA-earth circuit, that value can be suffi-
cient to make the valve oscillate.  The 
screen voltage is governed by high 
resistance  potentiometer  RC,  across 
which are 100 volts. If we now move 
the aeon of RC gradually nearer  its 
earthed end, the screen voltage will 
he decreased and, in consequence, the 
current flow in the plate circuit will 
fall. Gradually, by this means, we will 
reach a condition when the detector 
will be et Its most sensitive 
eondition just below  the 
point of oscillation.  It 
will he nnted that. In all 
of this, nothing effecting 
either the capacity or in-
d met a nee of tuned ¡circuit 
L4-VC2  has  been done, 
th erci u re  re-setting  of 
VC2 for the two coneilions 
(oscillating and non-earl'-
hating) is obvieted. 
Tap X an IA might he 
termed critical  and  this 
applies especially to coils 
used on the  very  short 
waves—say between 30 and 
14 metres.  If the tap is 
to  far up from the coil's 
earthed end reaction will 
be too fleece  unites  the 
screen voltage Ls  brought 
down to se low a velue 
that the 58 is incapable of 
giving effective  detection. 
Conversely, if it is too low 
down, for the same reason 
the semen  voltage  will 
have to be made too high 
before the value  of the 
plate current will  reach 
up to the peint of emit-
lateen. However, to with-
in an eighth of a turn, ell 
these talraing points have 
been worked out and are 
given in the coil data. 
The circuit concludes with a resistance 
coupled audio stage centering round a 
56. In this the output system is worthy 
of consideration.  The 56 can be given 
up to 250 volts on its plate, but that is 
quite enough to wreck n pair of head 
phones, fn consequence the valve is fed 
through resistance R6 and the plicasea 
are eapneitatively coupled by means of 
C8. This arrangement has the additional 
advantage of permitting the S/Vir set to 
be coupled safely to an eeisting 0/C re-
ceiver for loud-speaker reproeurtion; for 
that purpose it is only necessary to re-
move the  phones.  connect the upper 
phone terminal directly to the grid-pin 
of the BeCe; final power valve and use 
a common earth for both instruments, 

The Power Supply 
IN the original, having one handy, the 
trans-Oceanic was fed from a power-

pack built on a separate chassis.  This, 
as illustrated, was taken by four wires 
(one Bx25e, one earth and B—, and a 
2,5-volt heater pair) by a UX plug to a 
4-pin socket mounted in the right rear 
corner of the set chassis.  In this ar-
rangement C9 functions as the final by-
pass condenser while a single tap on the 
voltage divider, et around 100 volts, feeds 
the screen of both 58's—that of VZ cir-
culating via tic. 
The average bulkier of this short-wave 
model will naturally  desire  to draw 
power supplies from the existing B/C 
set and this can be done quite easily 

provided a little common sense is used. 
As a start only three wires will be run 
to the 4-pin plug; the earth lead is the 
one dropped and, instead of it, the two 
chassis are to he connected together by 
au independent wire. It can be attached 
most easily to the WC earth terminal. 
Remove the B/C detector  from  its 

socket and leave the latter vacant. Now, 
if your B/C is either a straight T.K.F. 
or a super-het with a stage of radio 
before the mixer, remove its first radio 
valve and lit a 5 or 6 pin socket (as the 
case may be) in Its place.  From this 
take made ONLY from the plate pin 
and the two heaters. These duce wires 

Ilan view of the chassis with major 
components keyed to agree with the 

Last of Paris, 

will terminate, as before, in a 4-pin 
plug to fit into the short-wave set. 
In the case of a super-het that com-
mences with the mixer, remove both 
the second detector and intermediate 
frequency amplifier valve and plug into 
the latter to pick up power supplies. 
The object of removing the second de-
tector is to prevent the speaker howling, 
and also to limit healer current cira,1 
on the maul nower tran.former. 

Coil Construction and Tuning 
Overlaps 

Except  on  the  very  short  wave 
lengths the action of condenser Vet 
is comparatively broad, wherea.s VL 
is always very sharp indeed.  In con-
sequence it is only necessary to employ 
a vernier dial in conjunction with the 
latter. 
Again, with the exception of tap X 
on LA 1,2 corresponds to LA when ainsi-
[any valued variable  condensers  are 
used at both VC1 arid VC2.  Further, 
for any given joint values of 1,2 and 
LA, Li and L3 can also be the some. This 

similarity of the pairs of coil units for 
any given band gives rise to an inter-
esting innovation in winding arrange-
ments If we make VC1 nod VC2 of dif-
ferent sizes. 
To ge back; suppose that these con-
densers were alike. We would then re-
quire, say, four pales of coil unite to 
cover from Id to 90 or 100 metres, or 
eight in all. Experiment shows that Lf 
we use a 0.0001 midget 23-plate condenser 
at VC1, and one of 0.001114 or .00015 at 
VC2,  we  can  not  only  go  very 
much  higher  in  the  wave-hand 
(which  is  net  of  much  real 
use). but we also get a far more valu-

able tiver-Jap of coverage 
between  coil  and  coil. 
Under the old system it 
was often common to get 
a particular station low an 
VC2 (below  15 degrees) 
with one particular  coil, 
and everyone who has used 
SieV set knows that it is 

always a noisy position. 
Under  the  system  em-
ployed every station can 
he heard on at least two, 
coils, and, for at least ans 
of these, the setting will 
be somewhere near the 
middle cf the dial. 
Reference to the Table 

of Winding Data will illus-
trate how this objective le 
nchleved.  Regarding the 
secondaries only, it will be 
seen that instead of hav-
ing four similar pairs we 
have nine different coils 
progressively increasing in 
their  number  of  turns 
from three to 60, and ell 

minare ed ptap rin  lea ate at Predeter-Primar-
ies else rise in the same 
manner. 

Example of Coverage 
its practice, two adjacent 
coils  to  the  scale are 
employed  together,  the 

larger one being placed  in  position 
Lle12, and the smeller in L3-L4.  Ob-
viously the smaller secandarY gels the 
larger tuning condenser, and vice-versa, 
and so the balance la maintained. Take 
a practical example with GSB on 31.545 
melees as the test station. 

GSB can be brought in with  4 an 
LI-L2, and 3 as /..4-1 4 and both con-
densen nearly fully meshed.  It will 
come in again with 5 at Ll-L2 and 4 in 
L3-1.4, and about two-thirds of both 
condensers. It can be heard with 6 In 
L1-L. and 5 at L3-L4, and both vari-
ables at around 40 degrees. It even can 
be tuned with  and 6 in Ll-LZ and LS-

respectively. end the  condensers 
nearly all out, but in this Instance the 
noise Level is particularly  high.  Of 
course. owing to GSEes position In the 
band, this is an extraordinary example, 
but it is sufficiently illustrative for our 
purpose. Purists may say that there Is 
too much over-lap, but it is easily found 
that certain combinations suit  particular 
stations, and, after nit the 'system calla 
for only one more unit than the fully 
paired method. 

If the wiring diagram of the call-to-
plug connections is inspected it will be 
easy to see how the units are  inter-, 
changeable. even though Le-LA has five 
connections, and L1-12 only  four-  In 
both positions the coils plug into 5-pin 
sockets. in the Instance of that  for 
L1-1,2, K is left vacant (unwired below 
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Locking hill) the under realists arrengements. The text deals whit 
these very tense 

chassis) and al and p are connected to-
gether, and to earth. In the socket for 
L3-1,1 K is wired to 'he cathode pin of 
V2 and individual leads are taken from 
all five eoeket contacts. 
All coils are wound on 5-pin Marquis 

8-ribbed formers, and it fe; for this rea-
son that eighths are included In  the 
winding data.  Primaries are started as 
near the formers' bases as possible. An 
eighth inch separates all primaries and 
secondaries.  While the wire for tap 
X from pin K must come up through 
that pin, it should not go inside  the 
tube; instead, it muet be brought out. 
side, so that It can be externally sol-
dered to It* specified point. This makes 
an alteration to its point of contact— 
perhaps an eighth of a turn either way— 
an easy matter.  Where epsced winding 
is Indicated, the measurement of the gap 
Is taken as between centres of auccee-
sere turns.  Ali primaries  are  close 
wound, 
VIIIle considerable  latitude Is per-

missible at the rear of the chassis, 
the illustrated arrangement of the front 
portion, vide the photographs, should be 
followed as  nearly as  possible.  The 
physical size of VC2 affords sufficient 
shielding  between the two coil  units 
when it Is placed between them.  The 
dimensions of the original chezes are 
even as 9 wide  and deep by V4 in 
height, all Inches because that leappened 
to be available with the holes already 
made for sockets. Provided the relative 
situations of La-L2 VC2, L3-L4. VI and 
172- are maintained, the locations for M. 
V3 and the in-put power plug are of no 
particular importance; depth could be 
weed as regards their placements. 
to case of rnistifiderstandine. It should 

be explained that VC2 in the photos le 
a variable of 0.00035 mfd, with a axed 
condenser of 0.0(1025 mid in sertes with 
it, and operated by au old N-U velvet 

vernier dial. This was tried a  a sub-
stitute for a straight 0.00015 Intel vari-
able to see if there was any losa in 
signal volume.  There was not, so eleu 
can we that combination, if you ate. 
or a variable of 0.005 mfd with a fixed 
condenser of 0.0002 mfd in settee.  The 
first arrangement results in o capacity 
maximum of 0.000148 add, and the second 
of 0.000143 mfd. 
It Is imperative that RC (reaction con-
trol potentiometer) should have a ver-
nier movement and be Insulated from the 
chassis; for this reason, a Marquis type 
is nominated in the Parts List, A 2-Inele 
dial is quite sufficient for the rotation of 
VCI: its action is not critical.  Place 
the 6-pin sockets for VI and V2 and the 
two 5-pin sockets for the two coil =Ca 
in such a manner that their heater con-
nections are those furthest away from 
the front of the ehas.sts. 

By twisted pairs of leads connect the 
two  heater  contacts  on  the  4-pin 
power in-put socket to shriller points on 
the sockets of VI, 112 and VI,  Attneh 
the G of the same 4-pin unit to chassis 
and leave P to take the B -h in-put. 
The most important thing In the wir-

ing is to avoid trusting to the olurninium 
chassis for a negative return and earth. 
instead. using No, 20 tinned copper wire, 
see that all returns from every source 
are eventually taken to G of the 4-pin 
power Socket. levees in doing this certain 
of the bare leads must be kept very 
short. Thus you will so ;idle up one II 
and P of Ll-L2, Cl, the moving vanes 
of VC1 as directly as pessible, the other 
tail of CI going right onto K of socket. 
V.I. Similarly the moving plates al Vet/ 
will be wired actually to the same H. of 

Again, RFC2 should be close to P of 
V2. Note also that while the cathode of 
V2 goes to the X Lap on L3 (K of that 
coil's socket) the eame tube's suppressor 
grid is earthed; this is important. 
The alternative aerial connections are 
not necessary unless your aerial is long 
—say over lift. aver-all. For all ordin-
ary aerials use All only and omit AlL2 
and midget M altogether. Do not forget 
that the f contact of the socket for U. 
LP remains vacant 
Nothing is more true about a short-
wave receiver than that Its success-
ful  operation  depends  purely  on 
patience, experience, and a lot el com-
mon sense.  A couple of evenings' in-
tensive searching together with notes of 
dial settings and  coils'  combinations 
therewith, will be  more  illuminating 
than reams of written directions.  The 
secret cf the whole thing lies ln keep-
ing the detector weakly azieWating while 
searching. 
Commence by plugging Coll 4 into 

position L1-12 and Coil 3 into the other 
socket. Turn the anis C RC hard over 
towards its earthed  end.  Set  VC1's 
plates about hall in and VC2 at around 
85 on a 100edegree scale.  Now slowly 
turn up the arm of RC. As you com-
mence to du this you should notice a 
certain faint 'liveliness" in the phones, 
and then a point will be reached when 
the sound becomes a definite rush—in-
dicating an oscillatory condition of the 
detector V2, 
To prove this reverse the direction of 

motion of RC until the rush is just there 
and then swing VC1 to either of its ex-
tremes; generally, going one way or the 
other, the rue'', will cease with a faint 
—very, yen, taint--"plop," indicating a 
stoppage of oscillation.  Somewhere  a 

¡Continued on Page 85) 

LIST OF COMPONENTS 
AEI—Ordinary aerial connection. 
AE2—Lang aerial connection. 
CI, Ce, C8, Ce—Mica condensers of 
0.01 mfd. 

C4  and  CIO—Mica  condensers  of 
0.0001 mfd. 

CZ, C3, CI—Tubular condensers of 
0.1 nitd. 

CS—Tubular condensers of 0.5 mfd. 
L1-2, L3-4—Special plug-In catis—vide 
test. 

M—Three-plate midget condenser. 
PH—Phones. 
PS—Power In-put socket—I-pin. 
RC—Potentiometer, 10.000 ohms, with 
vernier movement Marquis). 

itteCI and 2—Dully S  Chokes" Type 
D. 

RI—Wire resistors of 200 ohms. 

11.5—Wire resistor of 2500 ohms. 
I{2—Fesed resistor of 3 mega. 
R3—Fixed resistor of ifà meg. 
Re—Fixed resistor of ei /neg. 
Re—Fixed resistor of 50,000 ohm 
VC1—Midget variable condenser of 
0.13e1 nerd. and small dial. 
VC2—Varialete condenser of 0.00015 
mfd. with vernier dial (see texü. 

VD—Vottage divider, 25,000 ohms. 
Valves—Two 58's and one 58, with two 
valve shields. 
Sockets—Two G-pin and three 5-pin. 
Chassis of No. le gauge aluminium; 
for dimensiona, see text 

Suntirlee—Flex wire for connections, 
machine screws  and nuts, some 
scrap ebonite for bushings. 
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ADIOKES KIT SETS 
SAVE MONEY, TIME and TROUBLE 

Complete kit sets of standard components, tested, 
matched and guaranteed, complete with wiring 
and circuit diagrams, ready for immediate 
assembly, 

WRITE FOR RADIOKES DETAILED CATALOGUE 

W ATC H FOR 

HARTLEY S 
RADIO 

ACCESSORIES 
CATALOGUE 

HARTLEYS 
MAIL ORDER 
SERVICE 

SECOND TO NONE-SLUE DAY SERVICE 

M ELB O UR NE 
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circuit of the crystal Set. 

LMOST every crystal circuit will 
operate  setisfeetorily  down to 
313B, but the other two stations, 
SirsZ and SAW.  come in very 

ieintlY in country districts.  It is often 
the two latter that are desired with 
good phone strength.  This circuit will 
give real results on 3K.Z. 3AW, SOB and 
exceptional results on 31.1Z, 3L0 and 
3AR.  It will also bring in interstate 
programmes when some of the larger 
transmitters are not working. 
The Idea nf thie design is to use as 
long an aerial as possible and yet retain 
a fair amount of selectivity, 
The set conteire three eon% Li is of 45 

turns. being tapped et the Ile' and 3Ist 
turns, and is used to alter the setting 
of the condenser or reduce the tuned 
wave length. The other tuning coil, L2, 
has 50 turns, and la tuned by the ver!-
able condenser, CI. Li and LeS are In 
paralleL 
The remaining coil, LS, consists of 250 
turns, and is used to alter the setting, 
'Fhe aerial is coupled through fixed con 
denser C2 except when shorted to re-
ceive 3A11. 

Cons true ional Details 
The pane and base hoard can be ut 

any convenient size, about 6 x 8 inches 
will be found suitable with holes drilled 
to take the vetleble condenser Cl, the 
detector CI) and the four terminals, The 
panel should he screwed to the base 
of the same proportien as the panel, 

The Coils 
The formers should be placed in the 

oven for about 5 minutes to free them 
of moisture and then be given a coat of 
shellac varnish. When the varnish is dry 
the coils should be ready for winding. 
Commence with Li on the two inch 

former hell an inch from the end. Wind 
on 17 turns and make g tap by twisting 
the wire in the form of a loop. Wind on 
14 turns and make another lap.  Then 
wind on the remaining 14 turns. 
To make L2 take the second 2in. for-

mer and wind In the eame way 50 turns 
without taking any tellts.  On the re-
maining formez of 114 inch diameter an-
other coil of 250 turns of the fine wire 
(No. 361 must be wound, taking taps at 
the 25th and 125th turn. 

The Assembly 
Having wound the colts the next step 
to mount the components.  The eon-

Country Crystal Set 
This simple crystal receiver is the one which has 
recently picked up a great number of local and 
interstate stations. City listeners are warned, how-
ever, that the design is not very selective and is 

mainly adapted to bush work. 

By J, MYERS 

denser Cl and  the  detector  CD are 
mounted in their respective locations on 
the panel and the terminals screwed 
into their places. 

LIST OF COMPONENTS 

1 variable condenser of .0003 (Cl) 
mfd and diet 
2 2-Inch diameter pieces of former 
2 inches in length. 
1 13/4  inch diameter piece al for-
mer 6 Inches long. 

1 reel of 30 gauge S.C.C. copper wire 
for LI and LI 

1 reel of 36 gauge S.C.C. copper wire 
for U. 

1 fixed condenser al .0111 mid. C2. 
I catswhisker type, crystal detector: 
CD. 
4 terminate, wire for connections, 
screws, etc. 

1 4 point swiich. S. 

The large coil 12 is tostened horizon-
tally behind the condenser Cl, L2 and 
L:3 are placed vertically further behind. 
The fixed condenser C2 is core wed in 
position on the base 
under the aerial ter-
minal. 
Wiring Up 
The aerial terminal 
is connected to one 
side of fixed conden-
ser C2 and to one stun 
of the switch.  The 
other side of C2 in 
taken to the starts 01 
L2 and L3, to She 
fixed of Cl. and to 
the arm of switch S 
The moving vanes of 
Cl are joined 10 the 
finish of 1.2, to the 
start of Li, and the 
finish of 1.3. 
The two taps on Le 
are joined and fas-
tened to one side ot 
the detector CD, ano 
the other side of CD 
is connected to the 
first phone terminal 
The other phone ter-
minal is joined to elei 
earth term:mat, which 
is also wired to the 
finish of U. 
The aerial should be 
as long as possible 

for the distance from town.  About 150 
feet give  e good resulte 40 miles from 
Melbourne. It may be increased or de-
creased  as  distance from  Melbourne 
veries, arid should be of 7/20 eneeer if 
possible.  This may be obtained from 
almost any power station for about 
a length, or second hand. 

Tuning In 
The operation is very simple.  Turn 

the switch on to the first stud at the 
eatswhisker  and tune the  condenser. 
With this setting of the selector 3AR 
will be received loudly.  The receiving 
wave length is deereesed es the switch 
is altered to the other studs.  With the 
switch off the etude It is not quite so 
selective. 
To obtain the hest resulte Irme out a 
station until h can just be heard, then 
adjust the catswhiaker,  With this hoot 
up surprising results may be obtained in 
the country, and for such areas it can 
be recommended,  City listeners will 
find It lacking in selectivity and to them 
ite value will be very questionable 

r, 

RA PE 

-d=e, 
e'er  if TELS 

Megrim Illtitratleg the layout el the pant 
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We also Stock 22G. 
1712, 227,  221,  110, 
150, 251, etc. 

e  e Valves tlf It   
Used Extensively by Technical Laboratories 
Set Factories, Talkie Theatres, Amateurs and Home Constructors 

Everywhere 
Complete Price List from your dealer or direct horn 1.1!5 

Wise Set Builders use J.R.C. for Greater Signal 
Strength and Longer Life. 

SPECIFIED IN LISTENER IN AND SUPERHET MANUALS 

London, Moscow, Paris, Holland, 
Japan, Manila 

and dozens of International Stations tuned in in daylight and night on a 

Kelvin All Wove  Set employing  J.R.C. Valves 
We are also agents foi-

Paramount and R.C.S. Kits and Dutch Boy  nosin 
Core Solder., 
soe Australian Agents: 

HENRI G. SMALL fe Co. 
314 POST OFFICE PLACE., MELBOURNE 

nit‘‘ecii Elizabeth und Queen Streets. 

I
GUARANTEE that all teotimonials published in 
this announcement are genuine extracts hum re-
ports received. (Signed) J. KELSO MURCHISON. 

BAN 
HURRY! For tins Sensational Offer! 
W RY in your eviii herne—teel under ate corMitton yo'. like, and If my method does net craw 
now hair or rid you of dandruff or any other lutir condition you mullet traca—n ennia your nothing 

—net ene penny! But YOU Ping harry; this effer Mae never be repeated. IL places vent under no 
yCgli  nrr%e to de la to post that COLPUTI, W O W1 

WHAT I DISCOVERED ABOUT HAIR 
Tir does tat miller it your hair ln foiling rut, If yaw are feat scans beld—nr what, you rune 
J.  tried—I know you .use floc need the MC et. awned' Ms wit hair fell out in handfuls 
ra m / gan began La -go bait, I tried everyth r.  Suit new  hove r!  Iterera growth or 
lialr—Lhankt to the !repellant discovery the — 

TONICS WILL NEVER GROW HAIR. 
rrinex never have,—beeaane it te liriposeildell  There Is one underiSlog PriociPiti that stimulates 
-11,  New tree tarowtn —stan principle to involved  in the new Kelso Murchison Treatment, Min e 
new way—entirely afferent sed eurcetsf in, IL approaches baldness, felling hair. «0,, from a new 
miner.  With It 511511 earl otap your hair Irounice  ' 
Don't  C.".# me n,' lime and n•roneY on ororthic,ol "toritca" arid "hair realartra,"hut :incept ray great 
offer, arid welch your hair ITE M:  Get thin Special offer coupon in the post Today! 

J. Kelso Murchison, Dept L.H., Lombard Chambers, Pitt. St Sydney. 

Still More Proof! 
Read About It! 

"I have been following your special 
hair treatment fur a month, and wish 
to tell you that rny hair has improved 
wonderfully."  J, WEBB, G., N.Z. 

"My hair has improved  generally, 
and new hair Ilea appeared." 

A. W. EG AN, Sydney. N. al,N% 

"A considerable  amount  of  new 
haie has appeared  on  top  of  the 
head." 

1 D. GOWER, S.K., Victoria. 

"1  am now  entirely  free  from 
dandruff, and m y hair has ;topped 
falling."  C. SMITH.   . N.Z. 

"Young hair is now showing on the 
scalp."  D. J. DUNN, K., Victoria. 

"I have a light downy gro wth or 
hair ap-earing ran the thin patr•l 1. The 
dandruff has been completely cured." 
J. D. BLACKWELL, N., ViOoriL 

J. KELSO i›Mitt,. NON. Dept. L.H. 
Lombard Cha mbers, 

Pitt Street Sydney. 
NAME 
ADDRESS ..,  4„.  
ac•  mo o  mo . 

Enclose dld, in stamps !or post-
age.  18/4,014. 

 - -„ -

1111  .11, 
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The Centenary 
Battery 

Super--Het, 5 
An economical, battery super-

heterodyne foi satisfactory recep-

tion in country areas. 

By A. K. BOX 

r  EST cricket descriptions, broadcasts 
i " uf the Centenary celebrations, the 

Davis Cup tennis matches, and a 
hundred and one interesting items 

make il more important than ever for 
the country listener to have a first-class 
radio receiver for 1034. The fact that 
interesting sporting broadcasts from 21313 
and ether B cleat broadcasting stations 
are transmitted during daylight hours 
makes it imperative for a sensitive re-
ceiver to be employed if full use is to 
be made of the entertainnent possibili-
ties of the 1931 radio receiver. 

Ae usual, however, we are up against 
the old difficulty of "B" battery con-
sumption, for the more valves we in-
clude in the receiver the greater the 
drain on both "A" and "B" batteries. 
The design of a suitable receiver comes 
down to El -ornpreetim between eensi-
Livity and leettery consumption, and the 
greatest use has to be made of modern 
developments in order to keep the sen-
sitivity at the set 
high and yet use as 
few valves as pos-
sible, 
Seeing  that  we 

with to have a need-
ern receiver, il ir 
desirable — even ne-
ceseary -- to em-
ploy  the  stilper-
heterodyne  circuit 
which permits us to 
get  the  greatest 
overall gain for the 
smallest number of 
valves. 
During  the  last 

year  or  so  there 
have  been  many 
versions of battery 
super - heterodyne 
receivers,  but,  de-
spite the claims in 
some quarters that 
the valve la not sat-
isfactory,  it is the 
writer's opinion that 
best results can be 
ebta Ined  from  a 
be ttery  super-het 
which employs the 
1A6 pentagrid con-
verter valve.  Tile 
main  trouble  with 
the battery super-het 
is not only the rid-
RetritY  of  getting 
sufficient am plifica-
Han in the II stage. 
hut  in  feeding  a 

This front view of the finished reeetver Illostrales lis simplicity 
con at ruetiois 

sufficiently strong signal to the input 
circuit  of  the  converter  valve. 
This  trouble,  experienced  so  often 
during our city tests of battery operated 
receivers, is aggravated when the re-
ceiver is used in districts where because 
of the distances from the transmitting 
stations the signal voltage available at 
the aerial is very low. The consequence 
Is that the receiver will not  respond 
properly to the more distant stations and 
can be depended on to give results only 
from the powerful A class broadcasters. 
Personally we have experienced diffi-
culties such as these even with sup-
posedly sensitive battery receivers which 
have employed either a two stage ri. 
amplifier ahead of the converter tulle 
or have used a two stage Li amplifier 
after IL Despite the fact that tifese re-
ceivers have given good reetalts—hvo 
of the sets we have In mind are at the 
present moment performing very satis-
factorily in areas well away from broad-_  _ 

casting stations—we have had a haunting 
suspicion that things were not right and 
that better valve for valve results should 
be obtained from the battery super-het. 
tn this spirit of humility we tackled 

the construction of the Centenary Bat-
tery Super-het with the determination 
to improve matters if it wae humanly 
possible. 

Salient Features of New Design 
The first step in the "deeign' considera-

tions of the new receiver was to keep 
the number of valves to a minimum. 
Having in mind our pest experienees, we 
decided to he a little more modest in 
power -output requirements and _esehew 
Class "13" audio, to limit 'the i.f. ampli-
fier to a single stage, and to coneentrete 
upon a receiver which would function 
well when powered with a 90 -volt "B" 
battery n addition to giving excellent 
results (at heavily increased plate cur-

rent  consumption) 
from  the normally 
used 135 yell sup-
ply. 
In order  to keep 

the  number  of 
valves at. a mini-
mum and yet main-
tain the  set's per-
formance in remote 
districts, it was de-
cided to precede the 
1A6 mixer tube with 
a single radio fre-
quency  amplifier 
and In follow it with 
a single intermediate 
frequency stage;  a 
grid  le-ais detector 
and a transformer 
coupled  pentode 
power tube,  It is 
possible  id reduce 
the number of tubes 
to  a bselute  mini-
mum by scrapping 
the r.f. stage, but in 
light of our experi-
mente with our own 
n d  commercial 

four-valve  battery 
super-hels, this does 
not appear wise. 
Starting from the 
basis set out above, 
we built up a five-
val ve ,  employing 
fundamentally  the 
same circuit as that 
shown for the final 

LIST OF PARTS FOR CENTENARY. 
BATTERY SUPER,FIET. 5 

I Coil Kit, comprising aerial. r.f., 2 155 k.c. Lis., nscIllator, and padding con-
denser (Li. 12, L3, L4, L5, IF1, IF2 and PD) (Melbourne). 

3 Gang .0003 mid. Condenser, to suit coil kit (GI. G2. 63) (Essen-I:lei Strom-
berg Cansen, Airway, Precedent, Saxon). 

7 .1 turd. Tubular Condensers ICI, Cee, C3, C5, CO. Cl. C8) (T.C.C., Concourse, 
DuLytic, Polymet, Saxon, Welless). 
.0002 mid. Mica Condenser (C4) 

1 .0001 infd. Mica Condenser (C9) 

1 .005 mid. Mira Condenser (C,131  J 
5 .1 megolum Resistances (RI. R2, R3. 134, RTp 
1 t Megohm Resistance (R5) 
1 50,0e0 ohm Resistance IRS) 
I 10,000 ohm Resistance (118) 
1 500,000 ohm Potentiometer (VC) (Bradley  ehm) 
1 Double Pole Single Throw Toggle Switch (SWI. SW2) 
2 2 mid. 250e, Test Fixed Condensers (C11, (121 (T CC  Chairex. Hydra, 

Werness) 
1 Aluminium Chassis. 151/2 in. x  in. x 2qt in. IGro. White and Co.) 
I 3V2-1 Ratio Audio Transformer (AFT) ILissen, Philips, A.M.A. Ferranti) 
3 4 Pin Valve Sockets (for VI. V3 and VI)} 
1 5 Pin Valve Socket (for V5) 
1 G Pin Valve Socket (for V2) 
I Aerial Earth Strip. 
1 1 Pin Loud Speaker Socket (LS) 
I Tuning Dial (Elko. Radioltes, Essanay, Saxon, Preceden(. etc.) 
1 Set of Valves:—I Type 32. 1 Type IAG, 1 Type 31, 1 Type 3)1, and 1 Te 

(Ken-Rad, Philips, Radloiron, Speed-J.13.C" etc.) 
3 45 Volt Heavy Duty "B" Batteries, (Diamond, Ever-Ready, lampes) 
I 2 Volt Accumulator Type "A" Battery (Century). 
1 15 Volt "e Battery ifflemond, Ever Ready lmpex) 
Wire. Battery Cable, Nuts. Belle. etc, 

1 Sell rafd. Mica Condenser (C10) 
1. (T.C.C.. Wetiese, etc.). 

(1.1e.C, Oinnite. 
Chanex-Silent, 
etc.) 

Veleo, Carbon, 
13radieyohm. 

(Taman. Veleo, letarguis, Pre-
cedent. Eqpt/lay. Eclipse, etc.) 
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Ill 
This Battez 

Longer Useful Life . . 
Greater Reserve of Power 
Quicker Recuperation  • e 

Clearer and Stronger Reception 

investigate the qualities of the 
Diamond Pertrix Range.  S e e 

the value they offer in 
satisfaction and 
economy . . 4, 

ch The  quality  of  Diamond-
' Pertrix Radio "B" Batteries 
and Torch Refills is carefully main-
tained by regular tests under the 
conditions of the United States 
Bureau of Standards Test, which 
sets  the  only world-recognised 
standard  of Battery efficiency. 
And never do Diamond - Pertrix 
fail to deliver even more service 
than is demanded by that ex-acting 
test. 

DIAMON>PE 
RADIO BATTERIES •TOICI-1 REFILLS 

MIX 
SOLD AND RECOMMENDED BY ALL RELIABLE COUNTRY & CITY DEALERS 
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receiver.  The  results,  although  a 
marked imprevernent on the four-Valve 
rpecl es, were still not satisfactory, in-
dentine that nothing like maximum per-
formance was being obtained. 
The first step, was to juggle with the 
1.f. siege, experintenting with plate and 
»preen voltages on the 34, and with dif-
ferent bateem e d la t e frequencies. Finally, 
through the collaboration of the en-
gineers of Colonial Radio, we were able 
ta get on il. transformer  which im-
proved matters tremendously. This was 
a special close coupled it he. trans-
former, which replaced the 175 Fee, ones 
we previously were using. 
Although, for a given coupling be-

tween the primary and secondary wind-
ings, it is generally considered that the 
low frequency transformer has a higher 
gain than the 465 or similar frequency 
types, the fact that very due coupling 
was used in an endeavor to. lift the id. 
stag, gain made it advisable to lighten 
the nab of the r.f. signal selecting stages 
by using the higher intermediate fre-
quency. 
The experimental  If.  transformers 
were provided with movable primary 
windings, so that the coupling between 
primary and secondary could be readily 
varied. As a matter e fact our experi-
ments in this direction ended by setting 
the windings at a point of maximum 
eotipling (about 5-161n. aparte, This very 
close coupling broadened the tuning of 
the receiver to some extent, but this 
disadvantage was offset by the fact that 
the stage gain was increased markedly. 

R.F. Coupling is important 
Even at this stage in the experiments. 
the receiver, although giving first-Clase 
response from powerful stations, did not 
display that "alive-ness" which is the 
characteristic of a really sensitive re-
ceiver. The next paint for improvement 
then was the cenpling between the r.f. 
and mixer valves. 
In the original coil kit 
coil L2 consisted of 
about  GO turns  of 
fine  gauge  wire 
wound at the bot-
tom end of L3, but 
separated from it by 
about quarter of an 
web,  Previous ex-
perience  with  of . 
cotiplinge for  bat-
tery  receivers  had 
shown that In single 
stage r.f. amplifiers 
the design  and ar-
rangement  of  the 
r.f. plate coil could 
make or mar the 
set, sri we decided 
to graft some of our 
Ideas for "straight" 
battery receivers an 
to this new super-
het. 
The existing plate 

coil  was  repined 
with a high  effici-
ency primary wound 
with 60 Lunas of fine 
wire on a close fit-
ting former  which 
would slide over the 
modulator grid coil 
U.  Some adjust-
ments to the num-
ber of turns were 
necessary before we 
could get the op-
timum  coupling 
point for L2 .fahove 
tee middle of ta) 

the r.f. plate 

without introducing rd. instability, but 
when these details were cleared tip it 
was found that a really important im-
provement had been made. 

Carrying oar ideas to their logical 
conclusion we worked on  the input 
stage and replaced the small and loosely 
coupled aerial winding with two tap-
ping points on the r.f. valve grid coil 
Li.  These taps were empirically taken 
out at the 5th and 15th turns. The try-
out after this last adenstrnent was emi-
nently satisfactory.  The receiver  now 
had all the "pep" we required — in 
fact it had been "hotted up" to the 
limit and any further fiddling would be 
likely to give rise to either r.f. or if. 

Some Test Results 
As an example of what these improve-

mente had done it might he mentioned 
that our test stations 711V and 2AY 
on the lower range could be brought in 
only at medium loud speaker strength 
when an outdoor aerial was used with 
the receiver before we  experimented 
with the r.f. and i.f. stages.  The top 
wave length test stations 2C0 and 5CK, 
although good speaker strength  per-
formers on an outdoor aerial, hod  no 
entertainment value when  en  indoor 
aerial was used. When we had finished 
our alterations it was found possible to 
bring in ZAY and 71.1V at lull speaker 
strength with the set depending on its 
battery leads and wiring for pick-up 
whilst the top wave length test stations 
were sufficiently Ioud to overload  the 
last stage valve.  Naturally the middle 
wave length stations were improved to 
a like degree. 
The thing we next went into was the 
battery consumption for the  receiver. 
With the use of 135 volt potential on the 
plate of the pentode VS, leS volts through 
15,000 ohms on the plate of the detector 
V3, 135 volts on the plate of the if. 
valve V2 and 6714 volts on its screen. 135 

A ,pliollegraphie pinto view or the top of the anti sho m that. oldie phopileily pf 
%%king has been given primary consideration, the ciarapounit layout is pleasing 

to the eye, 

volts on the mndulator, and  oseifiedor 
plates of the mixer tube VZ, and 45 volts 
on this tube's screen, and 135 volts plate. 
end 533-5 volts screen on the r.f. valve 
VI, we were horror stricken to rind that 
the set's plate consumption was 30 ma, 
—a figure which exceeded even  our 
most pessimistic imaginings. 

A check-up of the various tubes show-
ed that the pentode e'5, despite the fact 
that it was Liassed to the tune of 15 
volts negative, was taking 171/2 ma. or 
nearly U per cent of the total plate con-
sumption. The detector V4 also was a 
nasty shock, for It eves drawing 4 m.a. 
On the other hand the 31, V3, was taking 
only 3 ma. and—greatest surprise of all 
—the 1A6, V2, required the modest cur-
rent of only 3 ma. The 32. VI, draw 2 
m.o. 
The most interesting thing about this 
examination was that by using a screen 
voltage of ant- 45 we were able to cut 
down the elate current  of the 1M 
materially without affecting the tube's 
performance. 

As for the nentode—well,  obviously, 
for the man who must depend upon dry 
batteries for plate supply the thing  is 
hopeless. 
Incidentally, in making our original 
calculations we slipped badly as far as 
the second detector was concerned. The. 
maker's instrucLiens for this tube specify 
that when used as a leaky grid detector 
its rated plate potentiel should not ex-
ceed 45 volts., in which ease it would 
raw a maximum olete current of 1 ma, 
As a matter of fact, with a 2 inegohrn 
grid leak and 45 volts on its plate the 
311 draws only half a milliampere,  but 
allowance muet be made for the fact 
that with the lower value grid leak, we 
have toed 1 megohne, the plate current 
will be greeter. 
The' point at which we are driving IS 
that Rd, instead of being 15,00 ohms, 
should be roughly 190,00 dims when the 
receiver is to be steed from 135 volts 

supply  of  50,000 
ohms when a 90 wilt 
plate  potential  is 
available.  Alterna-
tively, keep  to the 
15,000 ohm  resistor, 
which is necessary 
for de-coupling pur-
poses and tap the 
supply for V3 from 
the 675 volt point 
en the eel" battery. 

Economical 
Operation 
Possible 

Having painted the 
doleful side of the 
set's maintenance let 
us see what happens 
when we reduce the 
maximum plate volt-
age to 90. Although 
t h e  undistorted 
power output of the 
receiver is reduced, 
its sensitivity does 
not appear  to be 
greatly  affected. 
Econerny of opera-
tion, as  is evident 
from the following 
figures, e is  made 
practiciteeand the re-
ceiver  becomes  a 
real proposition for 
the country listener. 
With aSO volt plate 

supply the set's con-
sumptlen is as foie 
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NO NOISE  0-1 NO 

METALLISED 

RESISTORS 

In Resistances from 2000 
ohms-5 megs, 1 or 2 watt; 
10% of rated resistance. 

These Resistors are made 
from non-hygroscopic Cera-
mic, which is moisture proof. 

7AnnA 

El ec trolyt ic Condenser, 8 m f (1. 
,440 volts WORKING. Leak-
age is less than 1 mill: at max. 

voltage. 

TYPE "M" MICA 

CONDENSERS 

In capacities frorn:—.00005 
rafd. to .02 mfd. Each Con-
denser is guaranteed within 
10 per cent. of its Rated Capa-
city. Min. resistance of 5000 

megs. at 1000 volt 'lc. 

Special tolerances if required. 

.AUSTRALASIAN ENGINEERING EQUIPMENT CO. 
415 BOURKE STREET, MELBOURNE 

TIIE BATTERY STANDARD 
OF AUSTRALIA 
Direction—J, II. DONDEY 

Batteries 
Specified by Experts 

for 
CAR, RADIO, HOUSE 

LIGHTING 

0 

All Good Dealers or 

Century Storage Battery Co. Pty. Ltd. 
GLOE1TE HOUSE, ANTHONY ST., MELBOURNE Cd. 

TELEPHONE IP46.16 Ç2 IIae). 
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lows:—Plate and screen of VI. 1  
both Oates  and the screen uf V2, lti! 
man plate and screen of V3. ità 
V4,  2 Ina.,  and  -V5,  S m.o. — a 
total of 14 milliamperes, which is well 
within  the  working  capacity of any 
good  heavy  duty -B" battery.  The 
remarks enent the plate potential on V4 
apply here,  too, so that  with correct 
operation it should be possible to save 
at leas( another milliampere. 
The foundation unit is an aluminium 
chassis measuring 15ü inches in_ length, 

inches in width, end 21,'S inches in 
depth.  Looking  from  the  front 
of  the  set,  we  see  in.  the left-
hand corner the r.e, valve VI. Next to 
this is the aerial rail ran containing Ll. 
Still in line with this but in the back 
left-hand currier is the pentode valve V5, 
and alongside it the second detector 
valve V4.  Directly behind  the  gang 
condenser is the second Lf. transformer, 
IFS. The intermediate frequency ampli-
fier tube V3 is at the right of this "can" 
between it end the first U. transformer 
IF1, which is mounted in the back right-
hand corner of the chassis. 
The oscillator coil can enrelaini,ngIA 
and L5 is at the front of the chassis to 
the right of the gang condenser.  The 
modulator roil unit comprising L2 and 
L3 is between this "can" and the back 
of the chassis, whilst the 1AG mixer 
tube 12 mounted on the right-hand end 
of the chassis midway between these two 
coil cans. The padden condenser adjust-
ing screw can be seen to the right of 
the .oscillator coil can.  Note that the-
connections ta the gang condenser are 
such the the back section tunes LI, the 
centre section tunes 1.3, and the frcrnt 
section tunes M. 
Note the under ehassis layout which 
tends to easy wiring. 
Looking towards the front of the set 
(upside down, of course), it will be seen 
that,. the  padding nondenser  PD  is 
mounted in the extreme right-hand cor-
ner, alongside the socket for V2.  The 
by-pass cordenser C5 Ls to be seen be-
tween the socket for V2 and the side of 
the chassis. The grid leak, R3, and the 
fixed  condenser  C4  are  suspended 
above PD.  The condenser C3 and the 
decoupling resistance R2 are mounted 
together in front of the socket for Va. In 
the back right hand corner are the fixed 

Study titiS under clutssia illustration of the trornpleted set In conjunction 
with the constructional delnlls and .the sehematic circuit dhlgiarn. 

condenser Cl and the resistance R4 for 
decoupling the grid circuit of V3. To the 
left of -these can be seen two fixed con-
densers.  The one nearest the back is 
CS, whilst the front one is CS. The re-
sistarires mounted by the -audin trans-
former, AFT, are the decal/piing resis-
tors R6 and R7.  CIO Is mounted- along-
side the audio transformer. 
The resistor and the condenser seen 
protruding front the 1.s. socket (back 
middle of the chassis) comprise the tone 
unit made up of RS and C13.  In the 
front left hand corner can he seen the 
socket for VI and the screen grid by-pass 
Cl The Iwo large fixed condensers at 
the left hand end of the chassis are CII 
and C12.  Just in front of the aerial-
earth terminal strip (back left of the 
chassis) can be seen the second detector 

socket for V3, with the grid leak R5 and 
grid condenser CS mounted alongside. 
In the wiring maze betweeri C11 arid 
C12 is hidden the decoupling resistor RI 
and by-pass en/denser Ci for the r.f, 
valve VI.  The controls on the front 
of the receiver are (left) the 503,000 ohm 
volume control, the tuning dial shaft 
(centre) and the double circuit switch 
(right).  As can be understood from 
these pictures of th-o completed set, Ita 
construction and wiring ere a compara-
tively simple matter. 
The only point to  watch  from  the 

mechanical aspect of wiring is that the 
connections to the sockets of VI and 
VS (the latter being hidden under el21 
must be completed before the 2 mfd. 
condensers ell and C12 are bolted into 
.place. 

The seis m de circuit diagram at the centenary Battery Super-Hell 3 is key lettered to agree with Che list a component ports 
and the assembly ltistruetlens provided in this article. 
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leakage of current is possible in an 
EVER-READY Radio Battery—whether 

you choose the New EVER-READY 
SUPERDYNE or the EVER.READY 
HEAVY DUTY — for every cell in an 
EVER-READY Battery has its own indi# 
vidual biturnenous insulating tube. 

This not only conserves the current energy 
of the cell it encloses, but prevents any 
leakage attacking neighbouring cells. 

Yet this is only one of the many points of 
------ superiority which account for the 

'GREATER OUTPUT and LONGER LIFE 
of EVER-READY Radio Batteries. 

t 

if you want the QUALITY that has won a 
world-wide reputation, insist on EVER. 
READY Radio Batteries, Torches, Refills 
and General Purpose Dry Batteries. 

Maniac-heed by; 

THE EVER-READY CO. (GT. BRITAIN) LTD. 
SYDNEY and LONDON 
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A Battery Operated 
Three-Valve T.R.F. 
Receiver that has a 
remarkably  1 o w 
Battery consump-

tion. 
trout  of  the finished assembly,  The controlo are: 
—Left, vernier for Inning the radio frequency stage. and 
the right for the detector, whilst below the kit knob is 
the "battery ewilleh and the right reaction morel. 

An ideal set for 
Country  Listeners 
who reside in areas 
not supplied with 

A.C. 

By 

P. R. DUNSTONE 

The Constant Gain "Three" 
THIS article deals with a new system 

of coupling the radio frequency 
valve to the detector by which the 
gain can be made equal at the two 

end frequencies and only slightly less at 
the geometric mean frequency. 
To obtain this end in praetice it is 

necessary to combine the mutual-induc-
tive and capacitive coupling. By pro-
portioning the two so that at any two 
extreme frequencies the coupling Is the 
same we reach our goaL The system can 
be seen in the schematic circuit accom-
panying this article. Here the coupling 
is the sum or that of the condenser C3 
end of the two coils L3 and L4. 
There is one trouble which confronts 

the experimenter when using this sys-
tem, and that is the difficulty of making 
the two tuning condensers track, 

Th.:: Qnestior, of Ganging 

Since the coupling condenser f'.3  is 
in the tuned circuit, or in other words 
in series with VC2, it will  naturally 
affect  the  frequency  or  resonance a 
little.  Owing to the large capacity e 
C3  the  tuning condenser  VCS will, 
however, alone determine the frequency. 
Nevertheless this extra capacity hi the 
tuned circuit is enough to upset the 
business insofar as using a two-ganged 
variable tuning condenser. 
Looking from another point of view— 
although I have not yet experimented 
with it—should the aerial and grid coils 
LI and L2 be coupled in the same man-
ner as L3 and IA it may be possible for 
the receiver to use a gang condenser. The 
greatest effect of the coupling condenser 
occurs when the tuning condenser has 
the largest value, that is, at 540 k.c. 
Therefore, should the first series of coils 
be coupled the same as the ri. it should 
be possible to make the two condensers 
track evenly over the complete scale. 
The features of the constant  gain 

coupler are that it serves two purposes. 
First, it increases the coupling at the 
low frequency end of the tuning range. 
and, second, it decreases it at the high 
frequency end. Such a coupler is very 
useful in straight-out radio frequency 

circuits but lees so in superheterodynes. 
• where most of the amplification is done 
at a uniform frequency. 

The model described  in  this article 
uses a PMI2A in the radio frequency 
stage. a PM1HL in the detector, which is 
transformer coupled to a PMV.A. It can 
he seen that with the Inclusion of these 
valves the  total  consumption is low, 
making it an ideal set for use in country 
districts not favored with electricity. 

m miimarzanta3111 BI UMI BIIRM 

Parts List 
2 Variable tuning condensers 
.00013mfd. VCI, VC2. 

3 Valve sockets, sub panel mount; 
2 1.1X and one UY. 
Coll Kin One aerial and one radin 
frequency. 

1 Midget condenser 23 plates III. 
1 Switch SW, 
2 .003mfd. C3, C.5.  (T ry 
2 .01 mfd. CI, C2. I  
1 .11025mfd. C4.  or Saxon) 
1 .5mfd. C6. 
I Conran resistor 2 megoinns RI. 
2 Radio frequency chokes RFC], 
RITZ. 

I Audio frequency transformer T. 
1 Five-way battery cable, 6 feet 
length. 

Terminals, wire, etc. 
1 Aluminium Chassis. 
Valves: 1 PM12A, 1 PMIIIL. I 
Pltlf2A. 
1 Z-volt  Century  Accumulator 
Battery. 
I B Battery (60 volts). 

eilliali ffil31111111111111 01111111111111, 

Although this receiver  should  have 
130 to 150 volts applied to the plate of 
the output valve, it will operate quite 
effectively with only 60 volts through-
out. From this it Is seen that these bat-

-operated  valves are  very elastic 
and can be employed on any voltage 
ranging from 60 to 150. 

The whore receiver is built on an alu-
minium chassis giving it a neat finish 
and at the sanie time eliminating a con-
siderable an aunt of the wiring. Where, 
in the older models of battery-operated 
sets, it was essential for all the earth 
leads to be taken to an earth terminal 
mounted at the rear of the baseboard, 
it is now only necessary for these leade 
to be taken direct to chassis. 

Keep Leads Short 

The accompanying photographe will 
show the builder the layout adopted in 
this model. These illustrations should 
be closely followed since the arrange-
ment of components perinea the con-
nections being made as short as possible. 
When there is a radio frequency stage 
on the same chassis as the rest of the 
receiver, it is best to keep all leads 
short, thus preventing any tendency for 
feed-backs or adverse couplings of any 
description. 
A battery cable is used in place of 

the conventional terminal strip mounted 
at the rear of the chassis.  This is e 
much more practical method of connect-
ing the various battery leads to the re-
ceiver. since they are soldered direct to 
their respective components in the cir-
cuit, eliminating all troubles due to 
faulty connections at terminals. 
Reaction has been included in the 
detector circuit to give the little extra 
lift that is required in most country dis-
tricts. Provided the builder follows the 
coil winding details given in a later 
paragraph, no trouble should be experi-
enced from this source. 
The receiver is reasonably sharp ta 

its tuning, permitting an aerial of 50 to 
75 feet being used. This should he erect-
ed in a position clear from any shield-
ing properties and should be raised as 
high as passible. 
It Is essential in all battery-operated 

receivers that a goad earth be used, 
therefore particular attention should be 
paid in the making of one to a water 
pipe or a rod driven well into the 
ground, preferably where the earth is 
damp. 
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CONCOURSE THE MOST RELIABLE 
CONDENSER on the MARKET 

Specified in Listener In and Superhet Manuals 
ALUMINIUM AND 
CARDBOARD TYPES  CONCOURS   ELECTROLYTIC 

ilk W AX TYPES 

USED BY LARGEST SET FACTORIES 
THROUGHOUT AUSTRALIA AND AMERICA 

Play Safe Use Concourse 

‘Ve are agents for 

R.C.S. leg PARAMOUNT 
KITS 6; DUTCH BOY 
ROSIN CORE SOLDER 

OFIMITE 
Precision Resisters, made in CARBOIDI  (earlxin). WIREIVAT 

(v.-ire  wound.  nun-inductive),  WIREOIINI  (CEMENT  COATED, 
wire v.rouncD. 10 watt. used by the 8eiter Class Large Set Manufac-

turers. 

Have you got an OHMITE Resistance Tester? 
Indispensable to the Home Constructor and Service Man, 

SOLE AGENIS: 

Henry G. Small cs Co. 
374 POST OFFICE PLACE 

Between Elizabeth and Queen Streets 

MELBOURNE 

The New 

PM 2B Twin 
rho greatest problem in battery-operated receivers 
has always been that of obtaining adequate volume 
and good quality, consistent with the minimum of 
battery current. The "Class B" principle is recog-
nised as the most practical solution of the problem 
and the Mu!lard PM2B is the latest and most 
efficient valve designed specifically for this service. 

The new PM2B is a double triode valve having two 
identical sets of elements in the one bulb, and 
capable of delivering 14 watts to the loud speaker 
—ample power for domestic receivers. The robust 
filament requires only 0.2 amps. at 2 volts, while 
the average "B"-battery current for normal pro-
gramme reception is approximately 5rnA at 120 
volts.  During pauses in the programme when 
no signals are being reproduced, the PM2B draws 
only 3mA, and 20mA at instants of peak volume. 
Thus the "B"-batteries are actually being automatic-

Adve-tisement of the Mul!ord ffacro Co (hJst.) Lt±, Pc  Oreze. 

ally preserved during periods of low volume, 
enabling them to do full justice to the fortissimo 
prissages, and to give FAR GREATER LIFE. 

When preceded by the Mullard PM2DX drive valve, 
drawing only I.5mA plate current at 120 volts, a 
signal voltage of only 3 volts R.M.S. is required 
for full output, giving a sensitivity of almost 140 
milliwatts per volt squared —many times the 
sensitivity of the most sensitive pentode valve« 

With this great sensitivity full output can be ob-
toined without approaching overload in any pre-
ceding part of the receiver. 

No special speaker is required for the PM2B —an 
ordinary push-pull pentode speaker is correct. 

Complete technical data available on request. 

MuHard 
C:a.ence 5treet, Sydney. and at 592 1.m..,:ke Str*et, Mebourne 
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Reviewing the 
Components 
The variable tuning 
condenser  VCI  and 
' VC  should  have  a 
' rapacity of .00043 red. 
each, and be of solid 
construction.  In  the 
ease of VC2 the capa-
city could be .0005 mid. 
and  VC1 .00043  mid.. 
the former having the 
effect of eempensating 
for the series capacity 
cf C3. although the use 
cf two condensers with 
the sanie capacity gave 
reasonable tracking. 
The valve sockets are 
el the sub-panel type— 
two LTX and one LTY 
will be required. It is 
essential that the con-
tacts on these be rigid. 
otherwise  foreign 
noises due to poor con-
-facts will be noticed. 
which.  in  time,  will 
completely spoil a radio 
programme. 
The audio transformer 
T is the usual  3 to 
I ratio type. It is de-
sirable  to  have  this 
component shielded, se 
preventing any coup-
ling, or feed back, due 
to interaction  of  the 
windings ,of the trans-
former add some other 
part of the circuit. 
The radio frequency 

chokes should be of a type with at least 
U41 tunas wound on them. Should the 
builder be desirous of winding his own 
chokes, the following data will probably 
be of assistance to him;—The sides of the 
bobbin should be made from a piece of 
fibre about the size of r penny.  Two 
pieces are locked together with about 

Sub-chassis picture demonstrating the wiring and placement at parts. 

a quarter inch ebonite washer between 
them.  Then commence winding with 
gauge 35 to 90 wire until the bobbin 
is filled. 
When the winding Is completed it may 
be advisable to drop the whole job in 
a tin of hot paraffin wax, which will 
seal the windings together  Two of 

these chokes will be re-
quired in the construe-
lion of the set. 
The  midget  con-
denser M is used for 
controlling  the  re-
generation of the de-
tector vulva and should 
have 23 plates. It is not 
essential for this num-
ber of plates  to be 
used.  Provided  the 
builder  makes  the 
necessary  adjustments 
to LS coil, a smaller 
midget will be satisfac-
tory. 
The coils used in this 

model  consist of the 
standard R.C.S.  aerial 
and  radio  frequency 
units.  In addition to 
these, a coil consisting 
of  30 turns  N.  30 
D.S.C. wound on a lin, 
diameter former should 
be made up.  This is 
placed inside the R.F. 
coil former and is used 
for reaction. It is not 
necessary to use R.C.S. 
coils so long as types 
similar to these  are 
employed. 
The valves used in 

this model are of the 
modern battery variety 
and  are  PMI.2A and 
PMIRL and a pentode 
1:1922A.  On referring 
to the characteristics of 
these  valves,  shown 
here, the builder  will 

see how little A and B battery consump-
tion they have:— 

The Mallard 11112A 
Characteristics 

The P.M.12-el, is a 2-volt screen grid 
valve specially suitable for use where 
low consumption is desired. 

Schematic Circuit of the Constant Gain "Three" 

DRAWN BY 
PR.OUNS TONE 

Bi- o cfób o B+ 
DE1  C— A- B- C+ A 4-  MAX 
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ACKNO WLEDGED 
still the hest 

"MELBOURNE" 
RADIO COMPONENTS 

“Melbourne" Superhet. Kits. Complete Kits of all descriptions. 
Also  Coils, Intermediates, Padders, Volume Coen:As" W.W. 

Resistors, Chokes, Voltage Change Plugs, Coil Formers, 
Solder Lugs (Double and Single), Metal Thread Screws 

and Nuts (Whitworth or B.A.). 

Obtainable from — 

H ARTLEYS Pt  Ltd. 7,71L'illgalts  A. T VEALL Pty. Ltd. 247 SWANSTON >I127,Bou7aNr. Ca, 

AND ALL LEADING RADIO STORES 

Wholesale only— 
LA WRENCE & HANSON LTD., 

vvliaLui STREET. MET..nouRNE. Ca, 

sAMPLE & WILSON PTY, LTEI, 
414 BOURKE STIi XI, ItlELDOURNE, 

COLONIAL RADIO 

O. H. O'BRIEN. 
6e1 BounKE STREET, ME MOURNE, CL 

HEALING PTY„ LTD 
251 SWANsTON ST.. MELBOURNE Ca 

PTY, LTD.. 06 ATECH nT ST., CITY. 

Aluminium Sheets for Shielding, Pa 
and Boxes, etc. 

ESTABLI 

W E stock a wide variety in Metals as required in Wireless Set Building 
and General Model Engineering Construction. 

Send to us for Home Recording Aluminium Gramophone Discs. size Sin., 
at 9d each. Also Alloy Steel Needles, 88 deg. point. at 1/ each; and Sapphire 
Needles. 88 deg. point. at S.' each. All pltis Sales Tax. 

Brass and Copper Rods, Bars and Tubes in all sizes and sections, as used 
in all clasees of engineering. We have always on hand Altuninium Tubes and 
Wires; also Beading, Angles and Flat and Round Rods. 

Phosphor-Bronze, Brass. Nickel, Silver, Zinc and Copper Sheets, Come to 
us for Duralumin Sheets, Foil and Rods, as used in Aeroplane construction. 

The largest variety of Non-ferrous Metals is carried, and we have what 
you require for your experimental job. 

GEORGE W HITE & CO. PTY. LTD. 

El 

280 POST OFFICE PLACE, MELBOURNE, Ca. 

els 

a YEARS.  PHONE: CENTRAL 1199, 
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Filament voltage .. I. .-  2.0 
Filament current  ., 0.18 amp. 
Mae. plate vehage  .. 150 

- Max. semen veRage  90 
Plate  rrent  1.25 Ma.  . 
Screen current ..  .. .8 Ma 

These currents hold when the valve 
has volt bias applied to the grid. When 
aecci without grid bias the valve will 
eandle a maximum input signal of 0.1V 
Ipeak) without distortion.  With apti-
mun plate end eereen voltage, and as-
suming an output coupling  having  a 
dynamic impedance of 100.000 ohms, 
stage gain of approximetelv 133 can be 
obtained. The maximum voltage for 0.1V 
(peak) input would therefore be 13.3V 
(peak). 
Note.- The staee getn figures given 

above, assume an anode coupling cf 
100,000 Ohms dynamic impedance, since 
this is à value easily obtainable in prac-
tice with reasonably good coils.  Where 
more efficient couplings are used, how-
ever, considerably  higher stage gains 
cen be "obtained. 

P.M.111L Characteristics 
The 13,114.11IL is a medium impedance 
2 wet detector and  general  purpose 
valve. The characteriaties for this tube 
aret— • - 
Filament voltage  2,0 
Filament current  •• 0.1 
Max. plate eadtage  ..  1$0 

'Used as a leaky grid detector with the 
usual  klee25  infel  condenser  and  2 
rnegohms grid leak, the  PMIlare will 
operate Only 20 volts applied to the 
elate. When used under these conditions 
the steady plate current is 0.4 rrila and 
this should not be depressed below .03 
mea by a signal. 
An input voltage of 0.19 Vaa.M,S. can 
be handled without distortion and, when 
on pled by a 3d catie transformer. the 
PM11-111 will deliver a peak voltage or 
G.5 volts to the succeeding stage. assum-
ing ED per cent. modulation. 

Muilard P114122A. Characteristics 
The P111' 2A is a 2-volt pentode out. 
valve specially suitable where WT. 

earrent is of vital importance.  The 
eerating datn is na follows:— 
a ilamen ( voltage ,  ... 2.0 
Filament current ...  ..  0.2 amp 
Max. Plate Voltage  .  130 
Max. Aux. Grid Voltage  ...  150 
Recommended load .. .  15,000 ohms 
When this valve is operated with 15() 
Jolts on heath the plate and auxiliary 
wrid the plate current is approximately 
l.5 enia with a negative grid bias of 
15 volte. With the recommended lead 
.f M N) name  the undistorted  output 
5 4125 milliwatts,  Should this valve 
le used under  conditions  where the 
elate and  auxiliary  potential  is 100 
mite the plate current is only 4.5 in./a 
erith a negative grid bias of 3 volts. 
From this data it can be seen that 
'or the iittie -extra output  it will be 
idvisable to operate the valve on the 
Meer voltage,  thus reducing the cur-
ent drain to half its normal emount. 
Only the important parts of the eir-
_tat have been reviewed and the re-
naining components will he left to the 
liecretion or the builder. 

Mounting the Components 
The 32 valve socket ehould be mount-
:al as near the tuning condenser VC1 as 
easeible so as to permit a short lead 
«a he taken from the grid on top of 
-he valve to the fixed plates of VC1. 
elongside this valve socket the coils La 
end -1,2 are mounted  which  actually 
?laces the radio frequency stage  free 
rem  any other section of the circuit. 
rhe remaining parts, that are mounted 

Photograph showing how the battery cable is token oui 

on top of the (lassie,. are hown in the 
photographs; and should not offer any 
difficulty to the builder. 
There is one importent thing to keep 

in  mind  when  mounting these cam-
Poneate; see that they are se arranged 
as to allow the shortest leads possible. 
The aerial terminal should be bushed 
from cha„.=els.  In the original set the 
loud speaker was wired direct into the 
set-  However. if the builder is de-
sirous of mounting terminals  for  the 
speaker it will also be neeeeeary  to 
bush these from the frame. 
Below the chassis the two radio fre-

quency chokes are the only parts fastened 
to the frame. The condensers and resis-
tors are wired direct into circuit, there 
being no necessity for them to be made 
fbeeares. 

Wiring in Words 

Commence the wiring by taking a lead 
from the beginning of LI coil to the 
fixed plates of VCI and to the grid of the 
PMI2A valve. The other end of this coil 
is taken to earth.  The start of L2 is 
soldered to the aerial terminal mounted 
at the rear of the chassis, the remaining 
end of this coil is fastened to the chassis. 
The plate terminal of the PM12A valve 

is joined to one side of R.F.C.1 and C2. 
The other side of C2 Is then taken to the 
top of L3 coil.  The top of LA coil is 
connected to the fixed plates of VC2 and 
to one side of C4, 
The two. remaining ends on cols L3 

and L4 are soldered together and joined 
to one side-of C3, the other side of this 
condenser is taken direct to chaasis. 
The other end of C4 is fastened to one 

end of RI and to the grid of the detector 
valve. The resistor 111 is then connected 
to the A positive terminal el the PMU-IL 
valve socket. 
The plate terminal of the detector valve 
socket is joined to the top of L5, the 
other end of le5 is fastened to the fixed 
plates of the reaction condenser M. The 
movable plates of tina condenser  are 
automatically  connected  to  chassis 
through the medium of its frame. 
Another lead is taken from the plate 

terminal of the PMIIIL valve socket, 
which is connected to R.F.C.2, the other 
end of this choke is joined to the la ter-

the roar off the chassia. 

mine' of the audio transformer T. The 
G terrnirial of this transfurrner is sold-
ered to the grid terminal of the PleI22A 
valve socket.  The P terminal of this 
valve socket is taken  to  a terminal 
mounted at the rear of the chassis for 
the laud speaker, while the screen of the 
PM22A is connected to the  remaining 
loud speaker terminal. 

The condenser C5 is soldered across 
these two loud speaker teiiiiinals, while 
another condenser CO is joined from the 
screen terminal of the Pal22A to chassis. 
The semen terminal of the 32 valve 

socket is by-passed to earth by Cl and Ls 
also connected to the B terminal of the 
audio frequency trensforrner  T.  This 
leaves the battery cable to be wired into 
the circuit 
One lead Is soldered to the B terminal 

of T and serves for the )3 positive detec-
tor voltage. Another lend LS taken to the 
C or F terminal of T, which is used for 
C negative lead. A lead from the cable 
is joined to the loud speaker terminal 
that is connected to the screen of the 
PM = valve socleee this is also taken to 
the remaining end of  F.C.1, and serves 
the purpose of B positive maximum. 

Of the two remaining wiles inside the 
cable one is fastened  to  the  ewitch 
mounted on the front panel while the 
other side of the switch is taken  to 
chassis.  The lead connected  to  the 
switch is used for A and B negative and 
C positive. The remaining lead is con-
nected to all the A positive terminals uf 
the three valve sockets. The A negative 
terminais on these sockets  are  taken 
direct to chassis 

Operation 
llavinjt connected the aerial-earth and 

all leads to their respective batterie 
switch the receiver on. Relate VC1 an 
VC2 until a station is heard, then adjust 
M until greatest volume is received. 
Should the receiver not oscillate when 
adjuetment to M is made it may be that 
you have L5 wrongly connected, so fret 
try a reversal of its two leads. 
If neither method of wiring L5 gives 

a reactive effect of M, It is an inclicatien 
firstly that the detector plate voltage re-
quires to be higher, or, alternatively, 
that L5 wants more turns. 
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The Lekmek 
Short Wave 
Convertor 

Details of a Super-heterodyne 
short wave convertor unit which 
is both cheap and simple to 

build. 

By A. K. BOX 

I
T is generally recognised that Its high 
sensitivity end ease of control make 
the su er-heterodyne particularly sul t-
a ble for short wave reception.  How-

ever. not every set bulkier can afford the 
expense and trouble of a special short 
wave super-heterodyne, and is forced to 
look round for a cheaper and simpler 
method of embodying the advantages of 
the s.w snner-het, in an existing re-
ceiver,  For this individual the sepa-

rate  super-het,  convertor  offers  the 
greatest possibilities. 

A super-het. convertor consists of a 
suitable  roOdulator,  or  first  detector 
tube, combined with a heterodyne oscil-
lator, rind arranged to convert the in-
coming signal to e pre-determined inter-

Titis ''keyed" illustration or the short nave converter shows that simpllelty 12 
the key-note of 11. design. 

mediate frequency.  In other words, it 
consists of the first part of a super-het. 
circuit—that part before the ampli. 

fier. 

This converter is connected to a broad-
cast receiver, either of the tuned radio 
frequency or the super-heterodyne type, 
which Ls tuned to a pre-deterrnined fre-
quenev rind acts as the i.E. amplifier, 
second detector, and audio stage of the 

Key to numbered componente In this umier-viaas.-is  240 V Outlet 
Panel,  2. Ws  Change switch.  3. Power  Transtsrmer.  4.  Short- wave 
Tuner.  S. In.D22 ohm. ResIstor en1 Ken by-pass condenser.  G Earth Ter-
mine!. 7. Aerial' Terminal.  8. 25,0 ohm_ Dies ueststor. Wire-wound. with .5 

by-tjakï Condenser. 8. 20,000 ehm. Resistor. 10  m,f .by-pass Condenser. 
it 35.000 Ohm. Resistor.  12. Valve Socket 56 type Valve.  12. Valve Socket 
58 type valve  14 Short-Wave Coupler S.W.C.1.  15. 10.009 ohm. Resistor with 
.5 midi. by-pass Condenser.  18. Valve Socket 57 type Valve.  17, Trimmer 
Condenser  .1h. Filter Choke.  19. 280 Rectifier socket-  20 Electrolytic Con-
denser.  21. Terminal to A Terminal of  t 

short wave super-heterodyne.  In. We 
ease of the Lekmek short wave con-
verter, the mixer circuit is designed to 
deliver a frequency of 535 kilocycles to 
the  intermediate  frequency  amplifier 
which, as eirplatned above, consists of a 
broadcast  receiver employing either a 

super-heterodyne circuit, or having one 

illitIIIIIPlinitinifIUL1111111NI M MItIlill m1111,11 [1,1,11 dINI MEI MIM.1.011111111unisinVI  

LIST OF PARTS FOR ELECTRIC 
CONVERTOR 

1 Kit, Lekruck S. W. 10300. 
1 Chassis, 1141n. x 91/2 111. it 31/2 1H, 
I Power Transformer-275--o- 215 V. 
at .50 mills.. 2.5 volts at 6 amps., 5 
veils al 2 amps.. Lcirmek type 42-
TC, 

I Vernier Dial. 
1 Filler Choke, 311 Ilenrles. T1 mills.. 
Lekrnek Ivor SO 7.5-

1 R,F, Choke, 
3 .5 tad. By-pass Condensers. 
2 .0002i mid. Condensers. 
1 .11001 turd. Candemer. 
2 8 mfd. Electrolytic Condensers. 
2 10.1100 ohm. Resistors. 
1 20 00 ohm. Redistor. 
35..0110 dim  Resistor. 

1 350 ohm. W. W. Resistor. 
1 58 valve. 1 57 valve. 1 56 valve, 1 
250 valve. 

3 Valve Shields, 
1 Sockets: 1,1. 1/5, 2/8 Plh• 
Nuts.  halts,  3  terminals.  huok-up, 
wire, etc. 

11u1i11 11 i,iirIltIlIIuIJlIIuI IIPI9I1I 11111111H 11.11FlublUilillU11111E1111,01111111111101.1111111 

or more stages of radio frequency ampli-

fication.  Naturally, the more sensitive 
the broadcast receiver the better will be 

the results ohlnined from the convertor. 

In the Lekrnek convertor kit en addi-

tional refinement. in the form of con-

tinuous wave band switching, has been 
Incorporated.  This makes it possible to 
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select the 10-20 metre, 20.40 metre, 40-80 
metre„ or 80-200  metre  wave  bands 
simply by rotating  the  wave  change 
switch to the correct position. There are 
no plug in coils. 
As can be seen front the list al' parts 

and the illustrations of the finished re-
ceiver (a.c. model only, few parts are 
required, and the assembly and wiring is 
a sintple job. T he sockets, electrolytic 
condensers, and the bracket for holding 
the  trinmmer  condenser,  should  be 
mounted on the chassis,  The terminals 
are mounted on an insulating strip. and 
screwed to the back of the chassis. The 
short wave unit S.W. 10/200 is placed in 
position, and the wires put through the 
holes provided in the chassis. The power 
transformer and filter choke is not fitted 
Lin til  the wiring is almost completed. 
The short wave coupler and r.f. choke 
shouid be firmly screwed to the chassis. 
,,.:Uten is now ready fur wiring. 

11.11.1-101111,111.1......111111110.1.1.11.11.1.31.1.1111.11.1.1.11111.11.1.1111.1111.11.11.140 

LIST OF PARTS FOR BATTERY 
CONVERTOR 

1 KU, Lekntek, S.W. 10.200 B. 
Chassis, 'ln. x loin. x 21/2. 

I 3 volt C Battery. 
11 Filament Switch. 
1 Vernier Mal. 
I 10,000 ohm Resistor. 
1 R.F. Choke. 
2 .5 bird. By-pass Condensers. 
2 .1 mfd, By-pass Condensers. 
I .0902 mfd. Fixed Condenser. 
2 .09025 mid, Fixed Condensers. 
a Valve Shleld. 
2 Sockets. 4-pin. 
I Socket, 5-pin (for Battery Outlet . 

2 32 valves. I 30 valve. 
Nis. bolts, terminals. ek. 

1.1.110.111.1.11111111Ohallhelillthummilultuintinic111111111..1111 [ • [ E MI-4011111 l •• lll 

Wiring Details 
The filaments and dial light require 
rst attention,  The filament wires may 
he twisted together and run neatly round 
çhe chassis, being connected as shown in 
rhe circuit diagram. AB earth connections 
rhould be connected by means of a com-
mon bus-bar run through the centre of 
the chassis  After  ,the screens  and 
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The schematic eircold diagram or the 

cathodes are connected to their respec-
tive paints hi the circuit wire the S.W. 
10/200 unit, but be careful to follow 
(lie color code shown in Fig. 1. 
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Before mounting the filament choke it 
is advisable to connect two wires each 
about six inches in length to each of the 
electrolytics. as they  are  inaccessible 
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The a,c. operated earn-rearm, am %bowel In the schematic circuit above Is funda. 
mentally the same as the battery powered model. 

1. ended model, 

when once the choke is mounted.  Be-
fore mounting the power  transformer 
feed the power flex through the rubber 
bushed hole in the back of the chassis, 
The terminal strip te used  for  the 
leads  front  the  power  transformer. 
When wiring the trimmer condenser on 
the tap of the chassis make sure that it 
does not foul the valve shield. 

The method of wiring the battery model 
is similar to that described for the elec-
tric model, although of course the power 
transformer filter choke, rectifier valve, 
and electrolytic condensers are omitted. 
Although the battery model chassis is 
smaller than that used for the a.c. job 
the general lay-out is similar, 

Operation of the Convertor 
The unit is provided with three ter. 

nect the output of the converter to the 
mimes. Two are for the aerial and earth 
lends, and the third is for a wire to con-
next the output of the convertor to the 
aerial terminal of the broadcast receiver, 
No lining up of the convertor tuning 
unit is necessary, as this has already been 
carried out in the manufacturers' labora-
tories,  To operate the converter after 
the valves have been placed In  their 
sockets the power %either a.c. or bat-
teries) has been supplied to the plates 
and filaments of the tubes, connect the 
aerial and earth and connect the M a. 

vertor to die broadcast receiver + which 
should be tuned to 505 k.c. (511 metres) 
or just above 3AR. 
The results which can be obtained with 
the convertor are subject to the parti-
calar receiving area conditions and to 
the inherent sensitivity of the broadcast 
receiver. However, on a reasonably good 
broadcast receiver, in a normal receiving 
area some exceptionally good results are 
ohtainable, the majority of the  well-
known international broadcasts in Eng-
land. Europe and America being heard 
at full laud speaker strength. The tun-
ing, although sharp, is easily carried out, 
the final adjustments, b>. means of the 
trimming condenser, usually being re-
sponsible for a big increase in "kick." 
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Front view at the compreed assendsty, showing the arrangement el controls 

An All-Wave Super-Het 
A Kit-type of 5/6 valve receiver designed to cover 

band between 10 and 550 metres wave 

THE radio set user is ever in 
search of fresh worlds to conquer. 
No snot = were his yearnings for 

long dtstance breadeest reception met by 
the development of high  gain r.L. am-
plifiers than he immediately turned his 
attention to the mysterious short waves. 
A few years of international reception 
attended by the various problems et 
building end operating short wave re-
ceivers were enIncient to swing the ex-
plorer back  to the fold of  broadcast 
listeners.  The wonder  is not  that 
short waves did not have sufficient at-
traction to hold hint Indefinitely, but 
that their Interest was such as to keep 
him quiet for so long. 
in broadcast reception he soon de-

cided that a greater degree of selectivity 
was necessary and that ease of control 
should come before all things.  The re-
sult was the development of the super-
het. 
Now we see the stage reached when 

It  would seem that  set design  has 
reached the uttermost pinnacle and we 
find the thoughts of the experimenter 
turning again to a newer and more in-
teresting problem — the evolution of a 
receiver which will combine all the ad-
vantages of the modern broadcast re-
ceiver with the thrill-giving qualities of 
a good ahoTt war'.e receiver. 

The Advent of "All Wavers" 
There have been many attempts ta 
de.sign such «448ill Wave' receivers, but 
until the last few menthe, in Australia 

By "FREQUENCY" 

at leest, little success seems to have 
been  achieved.  It was possible  to 
make receivers which would cover both 
long and short wave bands, but they 
invariably were tuned by two or more 
sepnrate condensers  and  required  a 
similar number of coils for each stage 
for each wave band.  This meant that 
the user might have 10 coils for a 
two stage receiver or 15 for a three 
stage one.  Naturally, such a state of 
affairs could be ,tolerated only by the 
dyed-in-the-wool  experimenter  whose 
enthusiasm overshadowed his sense of 
the fitness of things. 
The ideal all wave receiver was one 

which  did  not compromise  between 
ease of control and efficiency, which 
operated as well on either broadcast or 
short wave bands as the hest of the 
single purpose receivers, had an auto-
matic wave band selection device and 
yet embodied the advantages of sensi-
tivity. selectivity and case of tuning. 
The super-het type of receiver has 

always  been an attraction  to short 
wave experimenters.  Its  sensitivity 
and ease of handling have made it the 
short  wave receiver  de luxe.  For 
somewhat similar reasons the super-
het possesses another advantage in that 
its high sensitivity permits us to com-
promise somewhat on the efficiency of 
the  tuning stages  without  seriously 
affecting the performance of  the re-

the entire 

aviver. This is an important matter, 
for  unless  involved, expensive  and 
sometimes constructionally unsatisfactory 
methods are employed we cannet use 
the most suitable capacity tuning con-
denser for the short -wave range and at 
the seine time gret an eeey coverage of 
the broadcast band. 

Details of the Kit 
The coil  kit around which  this re-

ceiver has been designed  is the one 
made by the Paramount Radio Manu-
facturing Co.. of Sydney.  This kit con-
sists of three eons, aerial, r.f. and oscil-
lator, for broecleast wave lengths and 
four sets of two coils, aerial and os-
cillates for short wave lengths.  In 
ell, five sets of coils are used to cover 
the wave range between 10 end 55e 
metres. 
The switching of the coils is so ar-

ranged that when changing over from 
the broadcast te any or the short wave 
hands the rd. valve and its associate 
coil are disconnected from the circuit. 
The aerial is fed direct to the grid 
of the modulator section of the 2X1 
through a smaLl capacity fixed conden-
ser Cd which is incorporated in the hit. 
The use  of a standard size tuning 

condenser  for  the  broadcast  wave 
lengths made it necessary for the kit 
designers to employ some  means  of 
broadening the tuning on the higher 
frequency ranges, particularly on  the 
two covering the wave band between 
Se and 30 metres.  This is done by 



Page Seventy-two ALL RADIO RECEIVERS 

means of band spreading  fixed  con-
densers connected in the oscillator and 
aerial coils  which cover this tuning 
range, with  the result  that even on 
the highest frequencies to which tne 
set will respond the tuning is not too 
sharp for comfortable operation. 
An even more  important  advantage 

from the viewpoint of efficient opera-
tion is  that  the inductance-capacity 
ratio has been made favorable for the 
frequency covered, i.e, there is not 
too great a capacity or too small an 
inductance in circuit. 
The needs el the home constructor 

have been borne in mind by the kit 
manufaeturers, who have provided the 
coil assembly and switch gear totally 
enck,seri  L. on aluminium can  and 
fitted with  color coded  leads of  set 
sufficient length to get  to  the desired 

connecting points.  This rnenns that it 
is impossible for the set builder to 
depart from the manufacturer's idea of 
connecting the coil unit, a point which 
is too important to permit the leaving 
of even the smallest loophole, 

The Circuit Described 
Referring te the  schematic  circuit 

diagram it will be seen that  he set 
employs eve valves and a rectifier, or 
six tubes in all.  The first el, is a 
standard 53 tube used as an r,f. am-
plifier on broadcast wave lengths.  The 
2A7 pentagrid  tube V2 combines  the 
function of detector, or modulator, and 
oscillator on all wave lengths.  V3 is 
the second 53 tube which  functions in 
this case as an intermediate frequency 
amplifier, whilst  the  2B7, a duplex 
diode pentode, combines the functions 

of second detector, first stage audio am-
plifier, and  automatic volume  control 
tube. The output of the pentode section 
of V4 à fed to the grid of the in-
directly heated 2.A5 pentode Vb. 
The power supply for the receiver is 

furnished from a standard power trans-
former delivering 395 volts en each side 
of its centre tap and provided with the. 
necessary low voltage windings for the 
rectifier filament and the receiver tube 
heaters. The 80 rectifier V6 provides the 
rectified output from the pack and this 
is filtered and smoothed by the elec-
trolytic condensers El and E2 and the 
choke coil loud by the field wind-
ing of the loud speaker. 
It will be noticed that. whilst through-

out the receiver every effort has been 
made to keep the number of components 
at a minimum, care has been taken to 

LIST OF COMPONENTS AND SCHEMATIC CIRCUIT 
AE—Aerial cell Inducted In eau unit, (Paramount). 
Cl, 3, 8, 1I—Tubular condensers of 0.5 mfd. 
C17—Tubular condenser 0.5 m(d. (see text), 
C13 and 15—Tubufar condensers of (l.1 ned. 
C2, 6, 7, 9, 12, 14, 18—Condensers of 0.01 mfd. 
C5—Condeuser of 0.0001 tad,  All these 
C10—Condenser of 0.0805 (ad.  are mien. 
CI—Included In can unit. (Paramount). 
El, E2—Electrelytic condensers of 8 raid, tested to 
458 voile. 

Gi-2-3.-Tripie gang standard type tuning condensers 
with vernier dial (Ellett). 

IF!, 11F2-1ntermcdiale. frequency inuisformers with 
air di-electric condensers tuned to 410 k.e. Warn-
IMEVLIM t) 

LS—Dynamic speaker with 2580-ohm field and input 
for ZA5 pentode. 

PD—Paddcr condenser (Paramount). 
PT—Power transformer with 335-0-385 main second-
ary, one of 5V-2A and one of 2.5V-8A. 

RF—Radio frequency coupling coil included in can 
unit (Paramount). 

RFC—Radio frequency choke. 
R12—Resistor of 430 ohms to pass 100 m.o. 
R1, 3. 7—Resistors of 200 ohms to pass 15 un-a. 
RI, 5, 8, 10, 11—Resistors of L,i2 rnegolim each. 
R2—Resistor of 10,000 ohms. 
R6—ResIstor of 25,000 ohms. 
R8—Resistor of 2.10,000 ohms. 
All power-grid-leaks are carbon types, to carry at 

least 1 watt. 
TC—Tonc control. see text, 
VC—Carbon-strip WI, potentiometer volume con-
trol of 500.000 ohms. 

VU—Tapped voltage divider of 15.000 ohms. 
Valves—Two 5111's, one each 2M, 2B7, 2A5 and 280, to-
gether with 4 valve tans and 4 grid elips. 

Socitets—Three 6-pin, two 7-pin sind two 4-pin. 
Chassis—Steel or aluminium, 16 by 10 by 41/2 inches. 

Wire-
wound 

OSC 

ALL TUNING 8 SWITCHING GEAR 
CONTAINED IN TUNING UNIT CAN.  

2A5 

FIEL 
2500-11 

V 
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Build the 6-Valve Ail Wave Superhet 
(as described in this issue) 

using the 

Paramount All-wave Kit 7V3 
Band-spread  on shortwave bands 

Paramount 
all  Kit 
AW1 

List Price: 

Type AWI illustrated 

Paramount 
all-wave Kit 
AW3 

The Paramount all-wave Kit AW3 consists of: 
1-3 gang condenser 
1 coil, switch and padder assembly. 
2 Air-dielectric 1.F. transformers. 

List Price: 

£6171-

Other Paramount components comprise: 
IR.F. chokes, wire wound resistors,  voltage 
dividers, broadcast superhet. kits, T.R.F. kits, 
1.F. transformers and full vision dials. 

OBTAINABLE FROM ALL RELIABLE RADIO DEALERS 

H. G. SMALL & COMPANY 
374 POST OFFICE PLACE. MELBOURNE, Cd., VICTORIA 

29z)a-301 CASTLEREAGH ST., SYDNEY, N.S.W.  Phone MA 3875 

Victorian Distributors: 
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en-s um full by-passing of nil circuits 
which would he likely to give rise to 
Instability.  The reeistore Re R3 and 
R7 axe standard 200 ohm 15 eta. types 
to provide the necessary cathode bia.s on 
the rd, tube, the Converter tube, and 
the Ii. tube.  These bias resistors in 
turn are by-passed by the .01 mid. con. 
der.sers C2, Ce and C9, which provide 
n low resistance path for the flow of 
•  potentials. 

Special Oscillator Wiring 
fa the plate circuit of the oscillator 

section of 'V2 it will be seen that a slight 
change from the commonly used arrange-
ment has been made.  The ''"73" supply 
for the plate of the modulator section 
and the oscillator grid  (or plate) is 
taken through the feed back coil and 
the necessary reduction in voltage to 
the oscillator grid is obtained by means 
of the 25,000 ohm resietor Re.  In order 
to overcome the s.l. blocking effect of 
RO this resistor is by-passed by the .01 
mfd. condenser C7. 

The screen potentiale for the  firet 
three tubes, VI. V2 and V3, are the 
same,  100 volte, whilst the plate 
potentials for V1, V2, V3 and V4 (pen-
tode plate) and the screening grid of 
V5 are taken to the 220 volt tap on the 
divider.  The screening grid of V4 is 
supplied with a positive potential of 25 
volts.  The plate of VS goes to the full 
output, whilst the cathode of the diode 
2E7' is connected to a ne-volt positive 
point on the divider VD. 

Need for Time Lag 
The purpose of this fixed blee is to 
introduce some small thee lag in the 
action of the automatic volume cen-
tre used in the diode rectifier cir-
cuit and operating through the reeis-
tor network R4, R5 and R3 on the 
grids of VI, V2 and V3.  If this "de-
lay" were eat areanged. eignal strength 
on even the  weakest  of  receptions 
would automatically be reduced. 

Coming to the audio at& uf the re-
ceiver we find that the  grid  circuit 

A rear-corner view 
of the tennis uses , 
Crating the aerial-earth and out-
put saeket mounted there. 

of the 2M is dc-coupled and that back 
bias has been used in an endeavor to 
obtain first ekes tone quality and  a 
freedom from hum.  This necessitates 
the insulation from the chassis of the 
can of the electrolytic condenser El. 

Referring again to the 2137, It will 
be noticed that both tone and volume 
control are carried out on the pentode 
section of the tube.' The volume eon. 
troi consists merely of a 500,000  ohm 
potentiometer VC. the extremes of which 
are connected between ground and one 
side of the .01 mid. coupling condenser 
C12. The arm of VC goes to the pentode 
end. 

Looking down an top es the rhawia AU cOrnpanents have been tabulated W 
eorrespond with the Liii of part». 

The tone control used in the original 
receiver was a commercially manufac-
tured one known as the "Octave." As it 
Is somewhat difficult to obtain this cen-
tre' in Melbourne, It may be replaced 
with a 10,000 ohm variable resistance con-
nected in series with the .01 mid. con-
denser already shown in circuit across 
the loud speaker output. 

Although not shown in the schematic 
circuit diagram, a .0 mid. condenser 
Cl?, should be wired between the 13+ 
side of oscillator plate coil and chassis. 

Illustrations Clarify Building 
The pictures of the original receiver 

illustrate clearly  the  salient  features 
of  its  construction,  but  for  the 
benefit of those who have not had 
previous  experience  in  constructing 
ail - wave  receivers,  the  following 
pointers are provided. Li:Jolting down 
on the  top of the chassis we find 
that the  power transformer, electro-
lytic condensers, reetlfier  end  power 
valve occupy the space to the kit of 
the gang condenser;  To the right ore 
the 2A7 and the et 58, the first-named 
being nearest to the front of the chases. 

Alongside the 2A7 is the first inter-
mediate  frequency  transformer  1F1 
and  behind  this  transformer is the 
if. 58, V.  Immediately behind the 
gang condenser is the Duplex diode 
pentode 2B7, whilst to the right of this 
tube  is the  second tif. transformer 
1F2. 

On the front of the chassis we have 
at the right the volume control and, 
at the left, the tone control.  The wave 
change switch Is the lower of the two 
central controls, 

Along the back of the chaesis, in a 
position relative to the 280 end 2M. is 
the loud speaker outlet socket..  The 
aerial terminal is in the centre and the 
earth at the extreme left along  this 
side of the chassis.  The pick-up points' 
can he seen near the aerial terminal, 
the pick-up being connected between 
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AIFF7 TIP Index Knah 
J1111 unat el Each 15d. 

ret-t• 
e:4 01ei m a n i e nt eeen,...." ,  --••• 

MARQUIS New Range of 
MOULDED KNOBS 

Marouls Standard 
Range  of  Panttided 
it.nobs, fitted with 
hardened  gr u b 
screw are all mode 
to go over its-inch 
shaft,  T h e  wide 
ra ng e  offers a 
nholçy to harmonise 
with various styles 
of  cabinets  a n d 
escutcheon  pis t e s. 
rind the selection of 
the right types will 
definitely enhance 
the  appearance  of 
your radio cabinet-

L à t eat  additions 
to the range are :I-
lustrated here.  In 
Black.  Black  and 
Brown, and Walnut 
Finish..  Ot her 
& elms  to  special 

310K Lei Senti Oct,.  order. 
erne, Buse Each 

Marquis Polarised Chassis 
Plug 

This  product 
has been devel-
oped to meet the 
latest practice in 
modern  chassis 
design, which de-
mands a perfect 
safely device for 
the power inlet, 
Moulded of the 
hest  quality, 
Bakelite, its in. 
suleting and pro-
tective properties 
are of the high-
est  quality. 
Heavy  metal 
parts ensure easy 

connectiere and perfect contact.  Two hole 
mounting and rectangular design of male por-
tion makes for rigidity when fitted to chassis. 
MCPL.  Retail Price, 1/11 each, 

Marquis Lightning Arrester 
(Approved Pattern1 

Manufactured to Marelaill Standard.  Particu-
larly suitable for use in tropical regions.  A 
definite safeguard for your valves.  Totally 
enclosed and weatherproof 
611...Al.  In  Carton,  with  twp  fixing  wood 
screws.  Retail Price VII 

NFU 5 ( Scroll e  Earls 

MOULDINGS OF MERIT 

MARQUIS (Pat.)Mu itip lc 
ALL- WAVE SWITCH 

Used by ail leading manufacturers of Ail-
Wave Receivers and S.W. Converters.  Wide - 
Range and complete  insulation  Absolutely 
rigid when in operation. 

e PLIeFECT METALLIC CON'TACT.—Rotat-
hag arm seats under pressure hair ben con-
stant ensuring perfect point conductivity. 
e NO PIGTAIL CONNECTIONS.  IDEL the 
rotor section. contact is made on high Pres-
cure wiper system 

lb  COMPLETE EARTH BETUBN. — Earth-
log connections tin  frame  of  switch  ranke 
shielding between each set of circuits fully 
effective. 

a  LOSSES ELIMINATE:O. —Extraneous mat-
ter cannot gel between contact points 

e COMPACT SIZE —Standard MAW,1 is 2P. 
by 2 ins. overall,  MAW VII with one to eight 
banks. each with 6 contacts. 

PRICES 5/- to 15/9 

The MARQUIS 
wire-IVotrtd, Vernier Th-ív.,-
POTENTIOMETER 

T h e Standard Re-
place/heal  Vol u me 
Control. 

Tried  and  proved 
since  Its  advent  by 
leading manufacturer-5 
who  have  hckno,ie. 
!edged Its superiority 
by adopting  Marquis 
as  their  standard 
potentiometer. 

ROLLING CONTACT ensures noiseless ac-
tion .  . no pressure on winding wires  • 
cannot wear or break wires  no moving 
metal parts to get out of alignment or adjust-
ment .  . hair line control  . . finer adjust-
ment . .  resIstancee front 400 la 20,6) 
shims. 

.A Product of intestar Quality. MPPS.  Price 5,1P 

by COMMONWEALTH MOULDING Co. Ltd., Irltlariwin  ;'VED7NetI:LIYF.IEN:.b.w. A truf.5  arid  Entlorp  Drvremesavez: 

D. P. EMBELTON a co-- 37P Ba wls  Street, Mallrearne. 

Dblriblakus: HARTLE-VS, 570 FEndrcr.  Mrlbourne, 
A- J. VEA11.1. PTT. LTD., Swandon Si., Mellourniu. 
A. O. IIXIMILIXO PIT. LTD., 281 tiPproostne Street. ?Onetime_ 
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the pentode grid et the 
2E17 and ground. 

Provided that a certain 
amount of cm:union sense 
is used, the set builder 
should not strike any 
trouble in assembling or 
wiring  the  receiver. 
Start  the assembly by 
securing everything that 
goes on the  top of the 
chassis, and then, turn-
ing your attention to the 
underneetle  attach  the 
loud  speaker  socket, 
aerial. earth and pick-up 
terminals, and the tone 
and volume controls. At 
this juncture it probably 
will be  found  best to 
start the wiring ,af the 
receiver,  hooking  into 
place the various resis-
tors  and  condensers 
When all the wiring, ex-
cept the connections to 
the coils, has been com-
pleted, mount  the  coil 
unit can and hook up the 
various leads according 
to the color code which is 
provided witlathe kit. 

An monde 
of parts. 

aneth view of the chassis, slumming the wiring and placement 
The section covered by the ste m rentame the marquis -imcitch-

Ing device and band .cells. 

Trimming Up the Set 

The aligrunent of the receiver, con-
trary to vehat might be expected, is an 
extremely simple job.  One of the rea-
sons for this is that provision has been 
made in the modulator tuning coil sec-
tion of the coil milt to take care of 
the fine tuning of this stage, with the 
result that very little difference will 
be noted as the modulator gang con-
denser trimmer. G2, is altered.  The 
critical trimmers for broadcast tuuine 
are  those of .the el. arid oscillator 
sections. which should be adjusted bY 
the method usually used in lining a 
super-het-
rirat tune the set to the lower end 
of the broadcast - band and, with it 

operating satisfactorily, adjust the oscil-
lator trimmer so that 3AW will come 
in at about 5 to 7 on the dial.  Now 
adjust the s.f. trimmer until maximum 
signal strength is obtained.  I:luring 
this and subsequent adjustments, for 
greatest  sensitivity  work  with  the 
volume control turned well back so 
that amen changea in overall ampli-
fication can quickly be noticed, 
With the set lined at the bottom 

end, tune up to 2C0 and tee- means 
of the pettier, which is mounted inside 
the coil unit can, adjust for greatest sig-
nal strerigth on the high wave band. Be 
sere to rock the gang condenser back and 
forward over two or three degrees after 
each adjustment.  When the maximum 
response has been obtained on the top 

end of the band return 
again to 3AW and try the 
effect of a very  alight 
readjustment of the M. 
trimmer. Don't touch the 
oscillator  trimmer  or 
you'll  have  all  your 
work over again. 

Some Delicate 

Work 

When  you  are  con-
vinced that the set  is 
lined to the best of your 
ability, tune to a distant 
station which operates at 
the low frequency end of 
the dial and is reasonably 
steady, and try the effect 
of  adjusting  each  1.f. 
trimmer. Work from the 
second detector grid cir-
cuit to the  rnedulator 
plate  circuit  in  that 
order. 
Actually it Ls not wise 

to monkey around with 
the modulator plete cir-
cuit of the LI. trans-
former too much. as you 
are likely to end up by 
throwing the whole cas-

cade cut of line.  However. a little 
judicious readjustment  of  the  other 
trimmers  in  the  i.f. traneformers  Is 
often beneficial. 

It will be found that in operation 
the  receiver  is exceptionally  quiet. 
This is pertieularly noticeable on the 
short waves, where it often is neces-
sary to listen hard t© make sure- the. 
aetis working- However, when a sta-
tion is tuned  In you'll soon. know 
about It, because on short as well ,ge 
broadcast wave lengths the receiver' 
is a good performer. 

JUNIOR "AIR RAIDER" 
(Con(inued from page 47) 

above coils to be slightly out, and for 
this reason the grid rails.  12, should 
have their turns adjusted to give the 
best coverage without too much over-
lapping 

this diagram skews the -connections el 
the various leads from the evil on the 

former. 

A top chassis view et thr 
Junior Air-ttaider. 

Operation oi lite Receiver 
The voltage applied to the plate of 

the power valve (2A5) will be about 
250 volts, and that to the plate of the 
detector valve (type 56) about 60 volts. 

The set must not be switched  on 
without a speaker, es this will quickly 
ruin the output valve. 
Plug in the broadcast coil and tune 

the set  Turns should be added to or 
subtracted from the grid coil. L2. until 
2C0 comes in at about 98 on the dial. 
If this is done the condenser will cover 
the widest possible wave range. It may 
also be necessary to increase the re-
action turns to make the set oscillate, 
and the addition of a radio frequency 
choke may also be called for, although 
none was needed in the original  re-
ceiver.  insert the choke in the lead 
from the P of the audio transformer to 
the stator of the midget condenser. 
With a short wave coil in plate and 

the set just oscillating, the dial should 
be rotated very slowly until signals 
are heard.  Then adjust the reaction 
coil and the detector voltage until the 
reaction is quite smooth.  Repeat on 
all coils, the main aim being to have 
them so adjusted that any coil can be 
plugged in without  requiring altera-
tions to the detector plate voltage. 
Remember that short wave timing is 

very fine, and lt is quite possible to 
pass completely over a station without 
noticing It. The reaction should be ad-' 
justed so that the set just oscillates 
over the whole wave range of a given 
coil, at in this condition the receiver 
is most sensitive, 
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CONDENSERS SUPREME 
_ 

T has been the aim and achievement of the 
Wetless Company to meet the requirements 
of the Radio and Electrical Industries with 

condensers embodying every improvement and 
advantage known to science. Throughout the 
vicissitudes of the trade, "Wetless" quality has 
remained constant and unassailed, and so a cov-
eted reputation of inestimable value has been 
built up, of which we are justly proud. In the 
preservation of this hard-earned reputation for 
quality and fair dealing is the buyer's protection 
and assurance that "Wetless" products will con-
tinue to give satisfaction to all. 

WE TEEM 
CPAUDZ,NSER 

C N9, 

PAY. 14! 1{47B/34 

TYPE H.  After considerable experiment and 
research, several vast Improvements have been 
effected ta this type, including a moulded 
BAKELITE case of exclusive design. The in-
side connections make very definite contact. 
eliminating all possibility of open circuit. 

TYPE na, Mica  Dielertric encased In mould-
ed BAKELITE, this type is remarkable for its 
small dimensions and of course the quality 
1,voriernarrAiip is unquestionable. In ell capael-
ties up to .02 MF. 

WETLESS ELECTRIC MFG. CO. LIMITED 
281 PRINCES HIGHWAY, ST. PETERS, SYDNEY. 

SAVE YOUR MONEY 
By Buying Your Parts at 

CAMPBELL'S 
COMPARE THE luaus FOR COMPLETE SET OF PARTS FOR THE FOLLOWING  moans AS 
ARE DESCitiRED HEREIN,  ALL PARTS ARE AS SPECIFIED AND MADE BY MAKERS RECOM-
MENDED.  WE WOULD BE PLEASED TO FORWARD YOU COMPLE TE LIST OF PARTS  DE-
SCRIBING MAKE, TYPE, ETC., LNCLUDED IN PRICE OF ANY SET OR SETS YOU DESIRE. 

[he  'Ultimate  2, absolutely  complete. 
nothing' else to buy — 

A Shari Wave Headphone Set for the 
!beginner, complete,  loss valves and 

The A.C. D.C. Universal 3. everything 
complete,. valves. speaker,  nuts and 

Mr Raider All .Wove Set, Essanay Kit, 
Kent:id Valves, all eomplete, nothing 
else to buy; 'the lot 

Junior Air  Raider- all complete with 
speaker .. . 

£7/10/-

£2/3/6 

£6/15/-

£11/19/6 
£6/2/6 

Paramount All Wave Super Het, Para-
mount  Kit,  all  complete.  valves. 
speaker, etc.  ••  „ 

Country Crystal Set, complete panel dial, 
etc., less phones „  •. 

MUSIC MASTER FOUR VALVE BATTERY SET, NEW. 
Guaranteed 12 months, with Kenrad Valves, I Mrs., 1 
232. 1 233, 2V. 40 Amp. Acc„ 2 45V. HD. Diamond Bat-
teries. 9V, "C" Batt, Permafsmetic Dynamic Speaker, 
handsome, modern floor model Cabinet. £1 4/17/ 6 , 
finest of parts throughout .. 

Or in Table Model Cabinet with 

£14/2/-
13/4 

£121101- 
Fall (laate5 on All Aerehories, ak.-.0 Full moon at tked Parts and Sets nt I- Mc-5C Pares.  Small Elect. Setf, complete, 

wirir Vatve4,in (Ina cins:ç order, /rain 317G: and 2 Valve Battery Sets complete, with Valves, in neat enhinets, perfeet Deer 
linalighnui, from 17/8.  2t10 tither sets on hand.  All types and majdets.  Write for Free quote,  • 

CAMPBELL'S RADIO AUCTIONS 
402-10 SWANSTON STREET, MELBOURNE. Phone F4188, F4189 

(NEAR CITY DATES) 
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Internationa l Calls , , _...,............... 
AUSTRALIAN BROADCASTING STATIONS 

Frequency! Wave Length I Call Sign 1 

•  Aerial 

Name and Address  Power 
.  K. W. 

560 - - 533.7 - - 2C0 - I National Broadcasting Station, Corowa, N.S.W. .. .. .. .. .. •I  7,5 

380 - - 517  -I - 7ZL - 1 National Broadcasting Station. Hobart, Tas .. .. .. .. „ „ ., I  1.0 

WO -I •;• 492 - I- 3AR - National Broadcasting Station, Melbourne, Vic. '.. .. .- „ ,,  I 4.5 

635 - I- 472 - I - 3CK - National Broadcasting Station, Crystal Brook, S.A. .. .. .. .,  7.5 

005 - I - 451 - I - 2FC - National Broadcasting Station, Sydney, N.S.W: .. .. .. .. .. ..  2.5 

690 - .- as - I - 6WF - I National Broadcasting Station, Perth, W A. .. ... .. .. .. .. ..- I 3.5 

730 - I - Ill - = 3CL - National Broadcasting Station, Adelaide, S.A. .. .. _ .. ..- .. I  2.0 

760 - - 395 - I = 4QG - I National Broadcasting Station, Brisbane, Q'id. ,.. .. „ ., .. ..  2.5 

800 - - 375 - I - 3L0 - I National Broadcasting Station, Melbourne, Vic. .. .. ...... I  3.5 

615- - I- 551 

_ 

-I - 2131. - I National Broadcasting Station, Sydney, N.S.W... ,  ..  3.0 

880 -1 - 341 - - 6PR •I Nicholson's Ltd., Perth, WA. .. _ _ .. _ .. „ .. .. _ „„ „  0.6 

890 - - 337 - p - 7140 - j Commercial Broadcasters Pty. Ltd., Hobart, Tas... .p  MI  Ii 0 . 0 5 

900 - 1 = 333 ••• I - 3MA - Sunraysia Broadcasters Pty. Ltd., l'ilildura, Vic. .. , , , . - ..  0.01 

910 -¶ - 330 - I - 4-RK « National Broadcasting Station, Rockhampton, Q'Id. . .. .. .. I  2.0 

930 -j - 326 • - I - 311Z - Ç Nilsens Broadcasting Services Pty. Ltd., Melbourne .. .  .. J  0.4 

930 - I - 316 - I . 2GB - Theosophical Broadcasting Station, Sydney, N.S.W. ..   I 1.0 

gee - I - 312 •I SDN Hume Broadcasters Ltd: Adelaide, S.A. . .............. 1  0.3 

970 = - 309 - I - 3B0 - Amalgamated Wireless (A'sia) Ltd., Bendigo, Vic. . --  ...... I  0.2 

980 - 1- 306 - - OBY - I Bonbury Broadcasters Pty. Ltd., Bunbury. W.A. .. .  .. ..  I 0.05 

- 1000 - - 4GR - j Gold Radio Service Ltd.. Toowoomba, Q'Id. .. .. .. .. .. ..  0.05 

1010 -I - 291 - - 311A -I Western Province Radio Pty. Ltd., Hamilton, Vic. ,.  .. .,  0.2 
« 

1025 -I,  - 293 - - 211E I Electrical Utilities Supply Co., Sydney. N',S.W. .. .. ., .. ..  1.0 

1041 - - 28 - - 5P1 - I Midlands Broadcasting Services Ltd., Port Pine, RA. .. .. ..  0.05 

100 - I _ 2.8,6 _I - 2CA - A. J. Ryan Broadcasters Ltd., Canberra, F.C.T. .. , . _ .. ..  0.01 

10E0 - - 283 -Ç - 4MB - Maryborough Broadcasting Co. Ltd., Maryborough. Q'Id..... I  0.01 

1070 - I - 2a0 - - 2KY - Trades  Labor Council. Sydney. N.S.W. .. .. .. .. .. .. ..  1.0 

1060 -I - 277 8 - - 3SH - t Swan Hili Broadcasting Co.. Swan Hill, Vie. .. .. ._. .. .. ..  0.05 

1100 - I - 213 - - 7LA - I Findlay & Wills Broadcasters Pty. Ltd., Launceston. Tas... 0.3 

Illf - I - 270 . I = 214D - I Airs.ales Broadcasting Co., Newcastle, N.S.W. .. .. .. .. ..  0.5 

11:23 .. I- 267 - - ZUW - I Radio Broadcasting Ltd,„ Sydney, N.S.W .... ..  . .. I  1.0 

1n5 .. I - 264 -I - 6MI - I Musgroves Ltd., Perth, W.A. . . . ., .. .. .. .. ..  0.3 

1145 - I - 262 - - 3i-I3 - Mobile Broadcasting Service. Melbourne .. .. .. . ._ ..  _ 0.01 

1115 I - 252 - I - 4BC - J B. Chandler & Co.. Brisbane, Q'sld. .. .. .. . . ..  ..  0.15 

1155 - I - 260 - - 2WG - I Wollongong Broadcasting Co., Wollongong. N.S.W.  u.01 

1170 - t - 216.4 - I - 4TO - I Amalgamated Wireless (A'sia) Ltd., Townsville. Q'Id  . .. ..  0.7 

1180 • = 254 • = 3DB - I 3DB Broadcasting Station Pty. Ltd., Melbourne. Vie_  . ..  04 

1190 - I - 252 - - 4MK - I Mackay Broadcasting Service. Mackay, Q'sld, . .. .. .. . .  0.1 

1200 ... - 250 - I - 5KA - I Sport Radio Broadcasting Ltd., Adelaide. S.A. ...  . . .. I  0.3 

,  1210 . I • 248 - I - 2CH - I N.S.W. Council of Churches, Sydney, N.S.W .. .  LE _ 

1220 - I - 246 - I - GAG - Goldfields Broadcasters Ltd.. Kalgoorlie, W A ,. .,  .. -  0.1 

1245 - I - 241 - I - 2NC - t National Broadcasting Station, Newcastle, N.S.W. . - .. .. ..  2.0 

' 1260 - I - 238 -Ç - 3WR - I Wangaratta Broadcasting Pty. Ltd., Wangaratta, Vic. .. _ .. .. I  0.05  , 

1210 - I - 236.1 -  .. - 2SM . I Catholic Broadcasting Co., Sydney, N.S.W, .. .. .. .. .. .. ..  1.0 

v_so -I - 234 =I - 3TR • Ç Gippsland Publicity Pty. Ltd., Sale. Vic. ..... I  0.05 

1290 - - 4BK - I Brisbane Broadcasting Co. Ltd.. Brisbane. Q'sld. .. ., .. ., ..  (11.2 
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"I1TNDEL" TRANSFORMERS 
Quality Durability  Accuracy 

SOUND EQUIPMENT SPECIALISTS 

Power Transformers 10 to 1000 watts. 

Microphone, Line, Modulation and all Impedance 
matching Transformers. 

Single and Interstage Push-Pull Input 
Transformers. 

Filter and Audio Chokes. 

Special Resistances and Laminations. 

DIIiiIi IL 

WENDEL ELECTRIC COMPANY Pty. Ltd 
Electric e Mechanical and Radio Engineers 

14-16 ST. FRANCIS STREET, MELBOURNE, C.1. 
(OPP. MYER'S, LONSDA.LE STREET) 

F.6917 

KNOWN FOR 76 YEARS 

KIL NE E 
OF CAMBERWELL 

are noted for— 

THE BEST QUALITY COMPONENTS. 
HIGH-GRADE RADIO SETS. 
AN EFFICIENT REPAIR SERVICE. 

LOW PRICES 

Large Stocks of New and Secondhand Pianos, Player Pianos and Organs from which to 
choose. 

For a quote or advice on any circuit in this hand-book, consult— 

M EDIC, MILNER Cg SONS PTY. LTD 
452 BURKE RD., CAMBERWELL.  Haw. 2239. 

KNOWN FOR 76 YEARS 

a 
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Australian Broadcasting Stations-Continocil 

Freq uency Wave Leng th  Call Sign I Name and Address 
Aeri al  
Power 
K. W. 

1300 -  - 220.8 -  - 3BA  -  Ballarat Broadcasters Pty. Ltd., Ballarat, Vie. .. .. .. .. .. 0.05 

1310 a I• 229  -  - SAD  -  I Advertiser Newspapers Ltd, Adelaide, S.A. - .. .. .. - i 0.3 

1220 -  • 227  . I• M O  -  I M. J. Oliver, Gunnedah, N.S.W. .. _ - .. .. .. .. .. .. _ _ 0.05 

1330 =  .. 225.56  I . 4R0  -  Rockhampton Broadcasting Co. Ltd., Rockhampton, (Wald  .. 0.05 

1.211 - I  - 224  -I  - 2XN  - I  G. W. Exton, Lismore, N.S,W, .. .. . . .. „. - _ _ ,, _ .. I0,03 

1350 -  - 222  .  = 3KZ  I industrial Printing & Publicity Co., Melbourne, Vic. 0.4 

1370  I- 216.9 -  - 314S  -  I Wirnmera Broadcasters, Horsham, Vic, .. .. ., .. , . .. .. .. 0.05 

ne - I  - .217.3 •  = 4BH  •  Broadcasters (Australia) Ltd., Brisbane, Q'sid. .. .. .. .. .. .. k 0.6 

1390 - I - 216  -  - 2GN  -  Goulburn Broadcasting Co. Ltd., Goulburn, N.S.W. - - - .. 0.1 

1400 -  - 214  -  - 3GL  - p  Geelong Broadcasters Pty. Ltd., Geelong, Vie. .. .. .. .._... .. 0.05 

1415 - ' .. 212  . I  - 2X0  - I  Newcastle Broadcasting Co. Ltd., Newcastle, N.S.W. .. - ., ,, '0.5 

1425 -I  - 210,5 =  - SAW  I The Vogue Broadcasting Co. Pty. Ltd., Melbourng, Vie. .. .. OA 

1435 -  - 200.06 -  .. 2WL  •  'Wollongong Broadcasting Co., Wollongong, N.S.W. .. „. ,. .. 0.05 

1400 - 1  - 21)5.5 - 1 - 7uv  =  N.W. Tasmanian Broadcasters Ltd., Uhrerstone. Tu. - . - (L25 

1480 -  - 203  - l - 2AY  = I  Amalgamated Wireless (A'Sia) Ltd., Albury, N.S.W. .. ... .. .. 0.05 

1500 - i - 200  .  - 3AK  - I  Akron Broadcasting Co. Pty. Ltd., Melbourne, Vic, .. .. . 
-- - 0.01 
- 

N- EW ZEALAND BROADCASTING STATIONS 
_  478.2 =  - 1ZFI  -  G. S. Anchor, FIamilton „. .. .. ..  .. ..  0,045 

630 -  - 461.5 -  - 41A  - I  N.Z. Broadcasting Board. Dunedin .. .. .. - . - , .. .. .. -  I0.5 

4/6.7  I- 2YA  - I  N.Z, Broadcasting Board, Wellington _ ..  .  5.0 

.  -  - 366.0 -.  - 11A  - I  N.Z. Broadcasting Board, Auckland .. .. .  .. - ...  0.5 

900 a  - 333.3 - -  - 2ZP  -  J E. A. Perry, Wairoa, .. -. .. .. , . - .» .. ..  ().105 

980 - FI - 306.1 - I - 3YA  .• I  N.Z. Broadcasting Board. Christchurch ..  0.5 

MO - . - 297  -  - 21C  -  N.Z. Broadcasting Board, Wellington ..  .. .. ..  '9,2 

- 285.7  1 - 2Z0  I J. V. Kyle. Palmerston North .. .. .. .. .. .  . .. ..  0.2 

1950 -  - 285.7 -  - 2ZE  -  Manawatu Radio Club, Palmerston North ..  .. ..  1 0.15 

IMO =  - 277.11 -  - 4723  .  Otago Radio Association. Dunedin .. - .  . .  0.02 

1060 -  - 277,8 -  - 4Z0  - I  Barnett's Radio Supplies, Dunedin , .. .. 

UN =  . = 277.8 -I  - 421)01  =  McCracken & Wall  Elunedin  I 0.045 

MO - I - 277.8 -  - 4ZW  -  I 4ZW Broadcast Service, Dunedin .. .. .. .. .  0.03 

1020 -• 'J  275.2 -  - 1ZR  - I Lewis, Eady Ltd.. Auckland , .. . . , .. .. .. .. .„ . .. ..  0,06 

1120 -  - 267.9 -I  = 2ZW  -  I 2ZW Broadcasting Service Ltd., Wellington .. .. .. .. .. - ..  0.4 

1150 -  - 260 9 -  - 2Z3  -  C.T.C. Bands. Gisborne ._. .. .. .. ., .. .. .  .  .. ..  0.25 

1150 -  - 200,9 - J  - 2ZIVI  - . I Alwnter Kent Radio Service Ltd.. Gisborne ,  0.16  1 

1160 -  - 258 6 =  - 4ZP  -  R. T, Parsons, Invercargill .. _ ., .. .. _ ,  ..  0.125 

1181) -.I  254.2 -I  - MO  .  I W. D. Ansell, Masterton  _ .. .. - . ..  ..  0.005 

120 -  - MO  -  - 3ZC  -  N.Z FH liners Co.-op. Al.socia l ion, Christchurch  . .  0,25 

1220 =  ... 245.9  P• 47.L  =  I radio Service Ltd., Dunedin . .. . .  _  0.1 

MO -I , - 245,9 -I  - 4ZF  =  Laicilaw & Gray Dunedin  . . .  . „. .. .  0,01 

1230 -1  - 313,9 - I  - 2Y13  -  Nth Taranaki Harlin Society, Nei. Plymouth ., . . , .  0,1 

-T2-41 - I  - 238.1 - I. IZM  - I  W. W. Rodgers. Manurewa .. .. .. .. .. . - .. .. .. .  0,011 

1280 - I  - 234.4 - t = 4ZC  -  John I. Hilton, Cromwell  ....  0,02 

ea -  - 233.6 - I  - Val  C. B. Haneen & Co Ltd.. Napier .  0,665 

1350 - 1 - 220,8 -  - 37.E  - I  Schaaf's Ltd.. Greymouth  . ,  - ,.  0.045 

1350  I . 230 8 -I  - 3ZR  -  West Coast Radio Society Grey:mouth  ..  0,108 

UM -I  227.3 -  • 1ZJ  - I  Messrs Johns Lid,. Auckland  ..  . - ..  0 026 

1318 -  .. Z38,9 - I - 4Z1Z  -  11 -1.$ B. E. Reolan and C. G. Clark, BoIcluItha .  0,005 

1360 - I - 220,6 - I• 2ZR  - I 2ZR Radio Ciub, Neisl--on  1 0,05 

!  140(1 -I  - 211.2 - I  - 2ZL  .  John Elc,iden, Flag-dogs .. _ ... .. .. , . ... .. .. .. .„ , 0,02 

1420 - - 211 3 -  - 1ZB  -  The La Gloria Gramophones Ltd,. Auckland .. .. .. - .. ..  I 0.02 
_ = = -  -  

10.1 -  - 211.3 -  - 1ZS  -  McCabe's Radios, Auckland _ .. .. .. .. ... .. .. .. . , ..  0.05 

14511 =  • 286.9 -I  - 3ZM  -  I W. J. Greer' and J, Sanger, Christcurch .. , - ..  ,. ._.  I 0.1 
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the resistor that guarantees 100 p.c. con-
ductivity, noiseless operation, lasting service.  Avail-
able in resistance values up to 5000 ohms.  Wound 
from the finest Nichrome wire on a solid glass body, 
and color coded. Chanex Wire-wound Resistors repre-
sent the greatest value in resistors obtainable in 
Australia today. 

A "DUCON" 
PRODUCT 

At all Radio 
Dealers 

interstate Distributors: 
South Australia: 
A. G. Healing Ltd. 

Queensland: 
J. C. Price. Trite}moil Bros. Ltd. 

Western Australia: 
CarlYIe & Co. 
Tasmania: 

W. & G Genders Pty. Ld. 

Price 9d• 
Interstate Agents: 
South Australia: 

W. T. Matthew. Adelaide 

Queensland., 
P. H. Phillips, Brisbane 

Patton/ Representatires: 

H. HECHT & CO. 
Australia House. Sydney. and at Melbourne. 

THE NEW  EFCO 
AFRO TYPE DIAL 

SPECIFICATION. 

Dual purpose, short wave and 
broadcast scale, fully illuminated. 
Gear ratio 20-1.  Escutcheon 
finished in Bakelite. Obtainable in 
various shades. Size of escutcheon 
41 inches. 

Stocks Avoilabfe Shortly 

N.S.W.: FOX & MACGILLYCCODY LTD. 
BLOCH & GERBER LTD. 
O. II. O'BRIEN (Sydney). 

VICTORIA: O. H. O'BRIEN. 

DISI  UTORS:— 
(Pilca, 14/) 

ADELAIDE: NEWTON, MeLAREN LTD. 
WESTERN AUST.: CARLISLE & CO. 
QUEENSLAND: A. II. HILLS. Perry House, 

Elizabeth Street, Brisbane. 

Advertisement crt the EFC0 Min Co. Ltd., Ai riitte, N.S W-  'Phone LW UO3. 
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CHINA ,JAPAN, INDIA AND SIAM 

Frequency Wave Leng th 1 Call Sign  Name and Address 
Aerial 
Power 
K. W. 

590 - I - 508  - I - JOAK  I Nippon Hoso Kyukai, Tokio, Japan .. ..  - .. .. .. .. .. 10.0 

618,5 - I . 483  - I - II.Z.RM  I Erlanger & Galinger (Inc.), Manila .. .. .. .. .. .. .. .. .. .. 6.0 

618.5 -  - 485  -  - KZEG  I Erlanger & Galinger (Inc.), Manila .. _ .. .. .„, ., „ „ - 

625 -  - 480  -  - JOTK  I Nippon Hoso Kyokai, Matsuye, Japan .. .. .. .. .. .. .. .. 0.5 

645 -  - 453  -  - JOUK  I Nippon Hoe° Kyokai. Akita. Japan .. .. .. .. .. .. .. .. .. .. 0.3 

660 .I  - 454  -  - XGOA  I Administration of Central Broadcasting Stations. Nanking, China 75.0 

670 -  - 448  - I - JFAK  I Taiwan Sotokufu Kotsokvoku Taikoku. Japan .. .. .. .. .. .. .. 10.0 

674 -  • 445  - I . - r  N.E. Telephone. Telegraph and Radio Admin., Harbin, China - 

680 -  - 941  -  - JOLK  Nippon Huso Kyokai, Fukuoka, Japan .. .. .. _ .. .. .. .. .. 0.5 

680 -  - 441  -  - JOVK  1 Nippon Hoso Kyokal. Hakodate, Japan .. .. .. .. .. ,. .. ., U.S 

681.4.  I - 440  -  - XGOA  Administration of Central Broadcasting Stns., Nanking, China 75.0 

682 - I - 440  -  - XGOK  Canton Municipal Govt.. Canton, China .. .. .. .. .. .. .. .. 1.0 

690 = I - 433  -  - JODK  I Keijo Hoso Kyoka, Keijo, Japan .. .. .. .  .. .. 1.0 

790 -I  - 429  - I - JOKK  I Nippon Bosch Okayama. Japan „ . .. .. .. .. .. .. .. .. 0.5 

700 - I - 423  -  - - I  Gov riment of Ceylon. Colombo ., ., _  . .. ., .. .. LOS 

710 -  - 423  - I - JOJK  Nippon Hoso Kyokai. Kanazawa, Japan .  .. .. _ 3.0 

720 -j  - 417  - j  - .1011K  Nippon Hoso Kyoehi, Kochi, Japan .. ,. . .. .. ..  .. 0.5 

7201 -  - 417  -  - JFBK  Taiwan Sotokufu Kotsukyoku, Tainan, Japan .. .. .. .. .- .. 1.0 

731 -  - 410.? -  - XGOA  Administration of Central Broadcasting Stns.. blanking, China 75.0 

7312 -  - 410  -•   - I  N,E. Telegraph, Telephone and Radio Admin., Moukden, China - 

750 - I - 400  -I  - JOBK  I Nippon Hoso Kyokai, Osaka. Japan .. .. .. .. .. .. .. .. .. .. 10.0 

750 -  - 400  - j= KG4.1  Advertiser Publishing Co. (Ltd-. Honolulu, Hawaii Islands -• 2.5 

750 -  - 400  -  - HS7PJ  j Posts and Telegraph Dept. Radio, Salading. Bangkok, Siam .. 10.0 

780 -t  - 395  . I - JQAK  Kantashu Teishinkyoku. Dairen, Japan ..... .. .. .. .. „ .. 0.5 

769 - I - 390  -  - VUll  j Corporation of Madras, Madras, British India .. .. .. ..  .. 0.2 

770 -  - KM  -  - .70111K  I Nippon tioso Kyokai, Sendai, Japan .. .. .. .  .. 10.0 

,  780 -  - 385  -  - 302K  j Nippon Hose Kyokai. Shizuoka, Japan .. .. „ - .. .. .. 0.5 

790 - : - 380  -I  - JOCK  I Nippon Huso Kyokal, Kumamoto. Japan .... .. - .. .  • 10.0 

899.9 - I - 370.4 -  - Vile  Indian State Broadcasting Service. Calcutta. India .. .. .. .. 2.0 

810 -  - 370  - I - JOCK  I Nippon Hose Ka-okai, Nagoya. Japan .. .. .. .. .. ..  . 10.0 

821 '-  - 365  - I  - HS7PJ  I Post and Telegraph Dept., Sending, Bangkok, Siam ...  10.0 

830 -  - 361  - I - JOIN - I Nippon Hoso Kyokal. Sapporo. Japan .. .. .. .. .. -  10.0 

840 - j - 357.1 - I • VUB - I Indian State Broadcasting Service. Bombay. India  ........ I  2.0 

845 - I - 355  - I - 7J3W -  Colonial Government, Hong Kong, Hong Kong .. .. .. ..  2.6 

857.1-  - 350  - I - HSP1  j Post and Telegraph Dept. Radio, Bangkok, Slam .. . .  2.5 

876 •  - 345  -  - JOAN  j Nippon Hose Kyckal, Tokio, Japan .. .. .. .. .. .. .. -  10.6 

882 - I - 310  = I - VUL. - I Y.M.C.A, Radio Club, Lahore, India ,. .. .. - .. .. . ..  0.1 

832  - P - 339.8 - j - XGOB  I Administration of Central Broadcasting Stns.., Loyang, China  I 1.0 

9»  - I • - 333  -  - KZIB - j L Beck (Inc.), Manila, Philippine Islands  . .. .. .. .. ..  j 1M 

937  - I. - 319.99 - I - XGOB  j Administration of Central Broadcasting -Stns., Loyang. China  I 1.0 

940  - j:-- - 319  -  - JONK  I Nippon floso Kyokai, Nagano, Japan .. .. .. .. .. . .. ..  1 0£ 

9522-  I - 315  -  - XOPP  I Ministry of Communications, Peiping .. .. .. .. .. .. .. ..  I 100.0 

960 - I - 31.1  -  . JOOK  I Nippon Hose Kyokai, Kyoto. Japan  .. •. .. .. .. .. .• ..  0.3 

974 -I  - 308  - I . XGOD  I Chekiang Provincial Government, Chekiang. China .... .. I  LO 

1000 - I • 299,82 -I  - XGOB  I Administration of Central Broadcasting Stns,, Loyang. China  I LO 

HIGH POWERED WORLD BROADCASTERS 
545 - I - 550.5 - I - HAL - I Budapest VIM. Sandor. u.7, Hungary .. .. .  I 20 

545 -I - 550.5 - I - HAL2  I Budapest VIII., Sander, u.7. Hungary ..  t 120 

554 - I .- 541.5 - I - RW34  I Stalingrad, U.S.S.R, .. .. .. .. _ ,. .. .. .. .. .. .. . ..  I 10 
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A lter Y s ve 
B it the Sa 
--What Next. 

0 When you build a radio set, you natur-
ally plan to get the best results possible. 

You choose your circuit carefully; yoi are 
particular about the parts you buy; you put 
your best work into every detail of construc-
tion. 
But all this will count for nothing unless you 
use a speaker that will really do your set 
justice. After you've built your set, get a 
Rola Permanent Magnet Dynamic Speaker 
—made by the saine great organisation that 
produces tie speakers used in most of the 
sets on the market today.  Sold by most 
Radio Dealers. 

ROLA CO. (AUST.) PTY. LTD., 
359 Little Lansdale Street, Melbourne. 

PERMANENT MAGNET 
DYNAMIC SPEAKER 

Dianc-Fie 
...›..i "1 0  E S  L e V i r  A 

SPECIAL NOTICE! 
OPEN FRIDAY UNTIL 

9 O'CLOCK SPECIAL NOTICE! 
COUNTRY ORDERS PROMPTLY 

ATTENDED TO 
Rail C.O.D. etr V.P.P. Kist 

YOU FOR 
KITS, 

and In. ja 
with  .f•si 

(LICENCED) 

In "ALL RADIO 
ALL RADIO RECEIVERS. 
CHASSES, COMPONENT 

very gratifying te hove Ilia 
material. rapart tgatetrinanatiln, 

er: 0  Y O U 

RECEIVERS" CIILCUITS 
MY PRICES DEFY COMPETI-
PARTS, Etc., Etc. 

nitmerang letterg al anprvctrdlon tram ill ata t tostralla. Al, 1 ocer5A 
and a wall equIpp+.4 inborgo m. 

SPECIALISE 
LET ME QUOTE 

TION. 
1 lump tbilkig kuttdretitF a seta. 
la (hie La fair daa.11na, aaaphr/ 

leitt.S—Flettlarta  . . la ea. 
V 84 3;4 Coll 1(14  . .. ..  Leo 
894 4,3 Crell KU  . .. .. 3?5 
Val On 4>U KU .. .. ..  5, 

ficeial a.r. ., ,.. ,. ,, .. Let 
Q Uilladerl r  •  ..  .  ..  ..,  V e 

M , ea.. 775 eta. 
.. gd. ea.. Id el. 

With idle  ..  . .. ID& ea. 
elenICES—RP'.  ..  ..  .. Id,  ea. 
50  Ernry,  IS ta rn.  ..  ._. 4/8 
50 tar n,  100  mill,  —  ..  I/O 
10 Hoary,. 150 mill  ..  ..  6,5 
Honeycomb Choke .. ..  d. 

COPPER  Braiding  8? B- yd. 
9 HI:thus —Type 3/4  , co ta. 

Type 4,5 ..  ..  „  .  4/11 ra. 
Type evt  .. ..  ..  ..  tip r.. 
Tine OA  — ... .. ..  7.91 ea. 

8111. 8. se men — 
C.13 R., 4/5. e lei wIth Can't 
0 B Ft . 5/0, £ W ee with Dand 
PFitOES OTHER M.AKF.8 ON 

» WEST . 
PICKUPS-- 
Webeter  ..  2.2.1,15‘  net 
Harley ..  ... .. —  £2,  née 
Nora  .. .,  ,. ., _11  met 
11TH ch Melee.. 

rit tr-NTIONIETED15-- 
Mir:title  ,.  . ..  . .3/. ii, 
Rtut Wei . .. ,. — ..  2/3 ea 

P.treane  ..  3 ea. 
CONflE1 Hflt 

aLP144. -2  gang  .. .. .. —  8f- 
3 Karim  . ..  , ...  , ., 13 111 
SA KON -2 elms, int %about, Mod 
3 gang ., „ U M, 'Without dial 
2 gang .. .. Iwo, with dial 
3 gang' .. .,  ,11. 'nab dial 24 

Ailt..e0XE  it  831tOMBEHO 
efial.b02‘. Oil Tyre— 
2 gang „  „ .. „ „ ..  13/4, 
4 gang  ..  .,  —  .  ..  M O 

Ncw T)pc-... 
2 gang  . 3  gang ..  ..  10 tll 

.  . ..  12f5 
4 gang  - - - • ..  ..  19,1  

H421,1881EDIATIES  I, Ii to 
TH,VaertirtlIEPS -
OD ernil  ..  ..  ..  ..  8;4 
110V. to ni111. .  •  - . . ,   
v e. , „ ,, „ _ _ , ff 
2 ibv, 2 non  .. „ .,, .,  8.t, 
5V,  2 amp.  ,.  „  „  ..  a -,O 
nte.i,  100 nutd.  ..  .,  .,  to . 
e n.  PM  mill  ..  .,  —  IL , 
2,5V.  12  sinh.  ..  4.  ... 1'! ' 
210,7.  4 amp.  —  ..  .- W ia 
3V. 2 amlo.  ..  •.  ..  --  Ma 
7501f,  13111 tc,111.  , . .  „  iftfil 
211 V,  12 amp.  .,.  ..  ..  10,11  
2°.01. I amp  ,. .. ,. -.  118 ,8 
W. _4 3411 1>  Ill' n 

'Ift' AI 7  'T Write far rant unt  r. ot  he "Pioneer 0 Battery Fidatinator." % Mr fl-calt AvcIllfridectOc irl11 work 
ata, 13;terry Se , eta., rte.  praker Prier, an  rnur.1   , , L \E  UES qaïtébh. lar napridane,.. Aniamoblea. Be  nt PRICES ON RE Q  il 

_ _ 

LICENCED PLATES NOW A VAILABLE —ALL PARTS SUBJECT to 6 p.c. SALES TAX 

DIRECT TO U 
FROM 

THE MANUFACTURER 
WRITE FOR PRIC E 

11 WILL SAVE 
E.  R. P AR K, 

U POUNDS 
Proprietor 

RADIO 
St., SY DNEY 

COMPETITION 
DEFIED 

SMALL PROFIT 
TURNOVER LIS T  CUSTOM BUILT 

254 Costleresel 

FOR A 
AND QUICK 
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High Powered World Broadcasters-Continued 

Frequeneyt Wave Leagti, 1 Call Sign 1  Name and Address 
Aerial 
Power 
K. W. 

563 

571 - 

- 532.9   

- 525.4 - I 

- 524.5 - - - - - I Egyptian State Radio and Telephones, Cairo. Egypt .. .. .. .,  20  

- 517.3 - I - - - -  Oes:crr. Radioverkehrs AG. Wien-Vsamberg. Austria .. ..  I 120  

- 512.8 - I - XEPN  I Cia. Radiodif de Piedras Negras. S.A. Coahuila, Mexico .. ..  I 100 

. 509,3  - RW35 -  10 

' Deutsche Reichsport, Munchen. Germany  „.  GO 

Bwii0 - I Magnitogorsk. U.S.S.R.  •.•  I 10 

572 - 

55,0 - 

585 . 

585 • 

585 - 

598 - 

548 - 

617 - 

625 - 

- 509.3 - -  - -  

- 501.7 - I - RW42 

- 501.1 - I - 1FI  - 

- 486.2  I - RW22 - 

. 484  -  - North 
Regional - 

',ILK, Brussels, Belgium  .. .1  1 0 4 .  .0  01  64  et  tt te 

Gorki', U.S.S.R. ..  10 

EIA. R.,  F i r e n z e.  I t al y  o•  ••  ••  ••  ••  it  b.,  6.1  Ill  le  tt 

.. am  a.  .4  ea  I,  Ye  ea  44  el  00  ea  ea  ay  a, 

15 

British Broadcasting Corporation, London, England .. 
' 

20 

10 

so 

625 - I - 480  - t - RW31 -  10 

633 - I - 472.4 -  - -  - I Langcnberg Rheinland. Germany .. .. .. .. .. .. .. .. .. ..  60 

640 - I - 469  « I • KF1  - I Earle C. Anthony (Inc.), Buena Park, California, U.S.A. .. ..  I 50 

644 - 

644 - 

645 - 

650 - 

653 . 

seo 
660 - 
6g2  . L53.2  Posies et Telegraphes, Riga, Lstvla  .  20 

665 -  . 451.1 - XER - I Cia_ Radiodif de Acuna, S.A., Coahuila, Mexico  500 

682 . t . 413,2 . I - RW36 - I Arkhangelsk, U.S.S.R. .. 10 

- 465.3 -  - RW17  t Kazan,  „  10  

- 165.8 -  - • -  - I  Administration des P.T.T., Lyon La-Dona. France  15  

- 465,1 . I - ZTJ  - I African Broadcasting Co., Johannesburg, South Africa .. ..  t 15 

. 462  .  • WSM  I National Lita Insurance Co., Franklin, Tennessee, U.S.A. _  ,.  50 

- 459  . I - RW46 Karaganda, U.S.S.R. .. .. .. .. .. .. .. .. - .. .. .. .. .. I  10 

. 455  - I  - WEAF  National Broadcasting Co. (Inc.). Bellmore, N.Y.. U.S.A. .. ..  50 

- 454.5 - t - M M -  G. Lizarraga Matamoros de Tamaulipas Mexico .. .. .. ..  500 

- 453.2 - t - RWL3 -  10 

. 441  -  KPO - I National Broadcasting Co., Belmont, California.  ..  50 680 

Gen -1 - 441.4 - I - IRO  -  KI.A.Ii., Roma-S. Palomba, Italy „. .. .. .. .. .. .. .-. .. 1  50 

690 -t  - 135  • t -  NAA - I United States Navy, Arlington. Virginia, U.S.A., .. .. .. .. ..  17 

700 -  . 424  -  - WLW  I The Crossle3. Radio Corporation, Mason, Ohio U.S.A. .. ..  5(10  

707 -  . 424.3 .  - 11W39 - t Moskva-Noginsk Linen] Stalina. Moscow, U.S.S.R. .. .. .. I 100  

720 - I - 417  •  - WGN • I W.G.N. (Inc.). Elgin. Blinois, U.S.A. .. .. .. .. .. .. .. ..  25  

720 -  - 417  - I . WLEB - I W.G.N. (Inc.) Elgin. Illinois, U.S.A. .. .. .. .. .. .. .. ..  25 

125  - I  .  4 1 3. 8  -  -  R W 2 8  I  V i a di v ost o c k,  U . S. S. R.  .. . .  • e  • 6  • •  • 4 I  • 3  h •  • •  • II  I •  • •  • •  10 

725 - 

725 -

738 . 

743 •- I. 403.8 -  - RW79  it1ourmansh, U.S.S.R...  10 
150 -I  - 160 - I - WJR -  W.J.R. (Inc.), Sylvan Lake Village. Michigan, U.S.A. .,  t 10 

752 - r - a55  aI  - -  . I  British Broadcasting Corporation. London, England ...... t  25 

760 - t - 393 •  - WJZ - I National Broadcasting Col, (Inc.). Bound Brook, N.J., U.S.A  I 30 

761 - I- 391.2 - I .. I  Finmark. Norway .. .. .. .. .. .. .. .. .. .. .. .. .. .. I  10 

170 -  390  - t  -  - I Leipzig Germany  ..  120 

- 413.8 ••  . RW73  10 

. 413.8 - I . -  - 3 Dept. of Posts and Telegraphs, Athlone. Irish Free State  I 60 
- 408.1 - t . XEF -  Cia. Radiodil. de Acuna, S.A., Coahuila, Mexico .., .. ..  t 500 

770 -  - 390  - I WJBT  - WBBM  .  WBBM Broadcasting Corp., Glen View. Illinois, U.S.A. ..  25 

719 - I . 385.1 . I - RW26  Stalin°,  10 

790 • I - 380  . F - WO' - I General Electric CO. Sth, Schenectady, N.Y.. U.S.A. .. .. ..  SD  

797 -  - 376.4 «  Scottish  •  British Broadcasting Corporation, London, England  .. .. ,.  50 
Regional - 

800 -  . 375  - t - WBAP  I Carter Publications (Inc.), Grape Vine, Texas. U.S.A. ...... I  50  

800 . I  - 375  - I - WFAA  I Dallas. News and Dallas Journal. Grape Vine, Texas, U.S.A. ..  50  

810 - I . 870  . I - WCÇO  I North-Western Broadcasting (Inc.) Anoka, Minnesota. U.S.A.  50  

815 . I - 368.1 - t - OFA -  Posies et Telegraphea, Relsinke. Finland .• •• •• •• •• ••  10 
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THE SCOTSMAN 
Aligning and Testing the Set 

When the receiver has been completed, 
the valves and loud speaker plugged inn> 
the respective sockets, and the aerial, 
earth and power .supply leads connected, 
we can set about the preliminary adjust-
ments, 

The alignment of this super-het is car-
ried out in the conventional manner by 
setting the oscillator trimmer (front Gee-
tina of the gang), so that 3AW comes 
in at about 10 to 12 on the dial. Next 
adjust the rnedulator grid section of the 
gang (back section) until best signals 
are received, and repeat the procedure 
with the aerial trimmer (middel section). 

After this rough alignment has been 
completed tune up a couple of degrees 
to 3GL, and, with the volume control 
cut well back, carefully adjust both the 
aerial and modulator grid sections of the 
gang for best signals.  On no account 
touch the oscillator trimmer after the 
initial setting. 

Having satisfied yourself that the set 
Is properly lined on  the  low  wave 
lengths, tune up scale to 2CO, Corowa, 
or 5CK, Crystal Brook, it doesn't much 
matter which, and, with the volume con-
trol cut well back, try adjusting the 
padding condenser. After each small ad-
justment of the padder, remove the 
screw driver from the adjusting screw 
and rock the gang condenser back and 
forth over a few degrees.  When the 
best setting for the plodder has been 
found, return to the lower end or the 
dial and try the effect of slight readjust-
ments of the aerial and modulator trim-
mers. 

SUP E R H E T  Continued from Page 9 

The schematic circuit diagram ut "The Scotsman's Superhet" 
receiver has many Interesting features. 

shows that the 

Results Are 11.1xcellent 
When the receiver has been properly 

lined it will be found to be e wonder-
ful little performer. 
We were particularly impressed with 

its sensitivity and selectivity at the bot-
tom end of the dial, where it brought 
in four of the five available stations be-
tween 3AW and 3KZ without the slight-
est trace of splash, On this end of the 
dial we are able to bring in 71.1V at 

good speaker strength in daylight, a 
feat which in our locality is no mean 
criterion of the efficiency of many larger 
super-bets. 
With the use of a shunt fed trana-

former and proper tone compensation on 
the pentode, the quality of output is very 
fine, whilst the 41's three watt_ output 
is ample for all normal needs. 
It may be a Scotsman in price, but it 

certainly is not economical in the results 
it delivers! 

The Trans-Oceanic A.G. Three 
(Continued From Page SI) 

ferw degrees either side of that setting 
of 'VC2 come in all  the  short-wave 
broadcasters around 31 metres, GSB 
'mine especially good in the early morn-
ing and late evenings. Referring to VC 
2 only the same band will appear with 
Coil 4 and 52 degrees, Coil 5 and 36 
degrees, and sometimes Coil 6 and El 
degrees—the size larger coil being in 

Li-12 in each case and the dial settings 
being approximate only. 

For any combination of coils VC1 has 
to be increased with VC2 (and  vice-
versa), though not necessarily in step, 
and in any case very roughly. In other 
words, set RC so that V2 Ls just oscil-
lating, and then_ as VC2 is moved, main-

The 1e3-lettered circuit diagram of the Trant,Oceanie 

Method of eurmettlag roils to  the 
:alarquts formers five pins.  LI-L2 
and LS-IA are identical. but K idles 
in the cue of the harmer pair. 

tain that condition by the gradual con-
current rotation of VC1. 
Having got a carrier  wave  (distin-
guished by a steady whistle as against 
the jerky morse of the hundreds of tele-
graph stations coming in all over the 
dial with every coil combination), set 
both VC1 and VC2 for its maximum 
volume.  Now very gradually cut back 
RC until oscillation, and the orogranune 
(if such the carrier really is) should 
appear. Increase in signal strength can 
often be obtained by slightly reducing 
the setting of VC1, but this will recom-
mence  oscillation  and  return  the 
whistle: stop that again by another re-
duction of RC. 



Page Eighty-six ALL RADIO RECEIVERS 

High Powered World Broadcasters— Continued 

II 

Frequency Wave Length  Call Sign 1  t 

Power 
Name and Address  Aerial 

I K M,. 

820 -  - 365  - I - WHAS  I Courier Journal Co., Jefferstown, Kentucky, U.S.A. .. ..  I 25 

825 - 363.7! Radio Alger. Algeria .. .. .. .. .. .. .. .. .. ., .. _  15 -  -  ..  . 

850 - I - 361  -  - LES -  Alfredo B. Dougall, Monte Grande, Argentine Republic .= ..  12, 

850 - I - 361  - I -' KOA -  National Broadcasting Corp., Denver. Colorado, U.S.A. .. I  12.5 

832 -  - 380.6 --I  —  -  I Muhlacker, Germany .. .. .. .. .. .. .. .. .. .. .. .. .. ..  60 

838 - I - 338  - I - RW57 -  10 

842 - - 356  •  London  -  British Broadcasting Corporation. London, England  ...... I 50 
Regional - 

845 -  - 355  - I  - XETM  I M. Muzquiz, Matamoros de Tamaulipas, Mexico .. .. .. .. ..  500 

850 -I  . 353  - I  - WWL  I Loyola University, Kenner, Louisiana, U.S.A. .. .. .. .. ..  10 

850 ..I  - 333  -  - K1,VKH  I Hello World Beaming Corp., Kennonwood. Louishma, U.S.A  I 10 

860 -  - 348,8 -  - WAI3C 
WBOQ  Atlantic Broadcasting Corp., Wayne, New Jersey, U.S.A. ..  50 

8W - I - 348,8 - t - rtW70  I Leningrad, U.S.S.R. .. .. „.  ... . I  10 

869 - I - 345.2 - I - —  - I  Administration de P.T.T., Strasbourg, Prance  - - .. .. ..  17 

870 - I - 345  -  - WBCN  I National Broadcasting Co., Downers Grove, Illinois, U.S.A.  I 50 

870 -  - 345  - I - WENR  National Broadcasting Co., Downers Grove. Illinois, U.S.A.  j 50 

810 - I - 34,5  -  - WLS - I Agricultural Broadcasting Co., Downers Grove, Ill., U.S.A. ..  I 50 

838  I - 337.8 - I —  - I Brussels, Belgium .. .. .. .. ., „ - - .. .. .. .. .. .. ..  15 

905 -I  - 331.4 - I - IIVII  - I  E.I.A.R., Milan, Italy .. .. .. .. ., .. .. .. :, .. „ .. ., - .-.  50 

911  I -3232 -  I - —  -  Poste Parisien, Paris. France .. .. .. - .. .. _ .. .. .. .. ..  60 

923 . -  _ az5  _  —  - I Breslau, Germany .. .. .. .. .. .. ..  .. .. ..  60 

932 - t - 321.9 - _  - SBB - I Goteherg. Sweden .. .. .. .. .. .. .. .. .  .  1.0 

850 -  - 313.8  I - T.R.3  -I  Buenos Aires, Argentine Republic .. .. .. .. .. .. .. -  12 

859 -  - 312.8 -  - ICE  -  10 

965 = I - 310.8 - I - .XEAW  I Tamaulipas. Mexico _ ,_ ..  .. .. .. • se  eq.  be  we  10 

953 -  • 309.9 -  - RW75  10 

980 - I - 306  - I - KDKA  j Westinghouse Electric and Mfg. Co., Saxonburg, Penn., 1J.S.A.  50 

986  I - 341.3 -  —  -1  Administration de P.T.T.. Bordeaux, France .. .. .. .... .,  21) 

990 -t  - 803  -  - WBZ - 1 Westinghouse- Co., Millis Township, Mass., U.S.A. .. .. -  23 

ee - I - 303  - I  • LR4  -I  Antonio C. Devoto Rividavia, Buenos Aires, Argentine ..  I 12 

993 -I  - 301.5 - I N. Regional  I British Broadcasting Corporation, Landon, England .. ...  50 

1004 -  - 298.8 - I - —  - I Hilversu m Holland .. .. .. .. .. .. .. .. .. .. .. .. ..  I 25 

1004 .  - 208.8 - I - —  -  15 

1010 - I - 297  - I  - CX24  I Monte Video. Uruguay .. .. .. .. .. .. .. .. .. .. .. ..  10 

1020 -I  - 294.1 - I - KFKX  I Westinghouse Co, Bloomingdale Township, Illinois, U.S.A.  10 

1020 -  - 294.1 -  - KYW  Westinghouse Co.. Bloomingdale Township. Illinois, U.S.A  I 10 

1030 =  - 29L2 - I - XEB -I  El Bueno Tono S.A., Federal District, Mexico .. .. .. .. I  10 

1031 -  - 291  - I - OEM  I Viipuri. Finland .. .. .. .. .. - .. .. .. .. .. .. .. .. ..  10 

lee -  - 238,5 - l Scot. Reg.  I British Broadcasting Corporation. London. England ....  50 

1040 -  ' - 288.5 - I - KRLD  I KRLD Radio Corp., Dallas, Texas. U.S.A. .. .. .. .. .._ .. I  10 

1040 ---  -  KTHS  I Hot Springs National Park. Arkansas, U.S.A. .. .. .. .. .. ..  10 

1050 -  - 28.5.7 -  - KNX  I Western Broadcasting Co., Los Angeles, Cal., U.S.A. ...... I  25 

106'0 -  - 283  - t  - VirTIC  I Travellers Broadcasting Service, Avon. Conn., U.S.A. .. ..  50 

IOW - I - 233  - I - WBAL  I Glen Morris, Maryland, U.S.A. .. .. .. .. .. .. .. .. .. ..  10 

1070 - I - 380.4 - I - WE AM  I N.B.C., Brecksville Village. Ohio. U.S.A. .. .. .. .. .. ..  50 

1081.1 -  277.8 •  d; WBT - I W.I3.T. (Inc.). Charlolle, North Carolina. U.S.A. .. .. .. -  25 

1085 -  - 275.5 - I —  -I  Etcilsberg Ermland. Germany - .. .. .. .• .. .. .. .. -  60 

1090 I  - 275.2 -  = 10.10X  I Voice of St. Louis tine.), St. Louis, Missouri, U.S.A.,. ,, I  50 

1112 -  - 269.8 - I - IBA  -  10 

1130 -I  265_5 - I - W.IJD  I WJJD (hie). Momeheart. Illinois. U.S.A. .. .. .. .. .. .. •• I  2(1 

1139 - I - 265.5 - I - KSL -j  Radio Service Co, of Utah. Saltair. Utah. U.S.A. .. .. .. ..  50 

- 
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Build your own 

CENTENARY FIVE 
SUPERHETERODYNE RADIO 

The wonder set—lavishly praised by experts as a set 
of outstanding performance. 

Saxon Parts enable you to build the Centenary Five 
with the latest 2 in 1 Valves, Automatic Volume 
Control, and every other modern feature ot import-
ance.  Assembling is easy with the charts and 
directions supplied. 

The low cost of this—the very latest in Five Valve 
Superheterodynes will amaze you.  Any Saxon 
Dealer will gladly supply free literature, circuit 
diagrams, etc. 

!Saxon Parts 

Cabinet 
illustrates 
Model 503 
CROYDEN 
5 Valve 
Superhet-
erodyne. 

et.» 

Are made and Guaranteed 
by the Manufacturera of 

CROYDEN 
THE Guaranteed RADIO 

SAXON 
RADIO 
PARTS 
They Just Slip Together 

Wholly manufactured in Australia by 

ECLIPSE RADIO 
PTY. LTD. 

216-222 City Road Sth.blelbourne 
137 Clarence Street  Sydney 
43 Austin Street  Adelaide 
88 Adelaide Street  Brisbane 
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