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LONG LIFE,
RELIABILITY

and PRACTICAL
EFFICIENCY

—the ultimate proof of

Valve values are found in

— Radiotrons

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 ranze
and more consistent performénce by usina

the World's Standard Valve

RADIOTRON

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED ASSOCIATED GENERAL ELECTRIC INDUSTRIES LTD.
47 YORK STREET, SYDNEY 936 CLARENCE STREET, SYDNEY
i67/% QUEEN STREET, MELBOURNE Car. QUEEN & LITILE COLLINS ST., MELBOURNME, C.).

(Advertisemons of Amalgamaied Wireless Valve Company Lsd.)
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Your Cash Buys More
© 00 0 at VEALLS

Vealls, with their 4 Big Stores and huge Cash sult every pocket. That is why you shouid have
Buying facllities, can offer values Impossible to Vealls latest quotation—the prices given in the
obtain elsewhere—can offer a choice from the various lists on thls page may have altered by the
enormous stocks of last-minule radio parts with time you wish to build.—Belter stil} . , . write for
which their stores are packed — a range of radio a copy of Vealls Big Frce Price List; make your
goods to sult every conctivable set, at a price to own choice from the variety offered.

The ALL-WAVE ' BIG —~ FREE “ cEN'l?!li:‘;ARY”

SUPER-HET
SUPER-HET
PARTS REQUIRED PRICE LISTs PARTS REQUIRED

25,000 ohm. Do, .. 0o 40 <0 o 8 mfd, Electrolviic Condensers Lo

Mill, st 5/ each .., . 0 oo ¥

£ s Vealls Big Free Price List is :
. : A FULL LIST OF PARTS REQUIRED TO
Doy Peromount SH K, at o | arranged in alﬁ;abenc@l order, so BUILD COMPLETE RECEIVER
4 Tubular Condenser, .5 mfd., &t th.at ¥ou can ma gchOICE, oF ascers 1 Saxou Superhet., KIt, including £
Y T R Y | tain _a W‘?e' easily, quickly ~and 3-Gang Cond. Dial, lemp and
2 Do . mid, at L/2en .. .. .. 24 simply. Write for your copy today— Padder .. o e s TR AT e e
T 01 mid Da. Mica, at 2/ es. 19 3 it's Free, and Post Free. » | 1 Baxon No. 18 Power Tracsformer 18 3
} 0001 un:xffdd. :;?"u&“" at /8 . : : 1 Saxon Dri'led &teel Base ., .. .. I8 2
38 mid. Blectrolitlc Condenners, 430¥. JUST SEND YOUR | S R D PR e oa
eat, AL 3/ 2B .. .. .. .. ., v i o
1| Dynamie Spenker, 2500 ohm, Beld NAME AND ADDRESS I Veler, 40 ohm. Blas Resistor . 18
04 lnput for 2AS Penthode. b 48/ 1 Velec €00 obm, Blan Resistar .. 1 @
CR. .. . er e se =m we b ma
1 Power Troraformer with 385-0-385 :1;‘\'7:1‘}:: ,'é;";;,mc'?u:‘nlﬁmf,"" . : :
mxin secondary, one of 5V-2A, oue 1 Carbon Rguqu',,_ 30.600 1 w.{i - 1 1
of 28V-BA, &Y .. .. o0 s .- .. 2 LD 3 Carbon Resiators, 500,000 3} Watt
t RP. Choke .. .. .. .. v0 oo o s e at 124 ., aa _oo_ga 4
3 200 obhm 15 ma Wire-wound Re- 1 Carbon Resfator, 25,000 1 Wait .. .. 1
tl.i;;n:aﬂmullsél'::. P8 on oo aa oo : : T F .l ic(;:’bon Reuistor, 250,000 1 Wait 1
Ve wia 20 41 KIe Fastest Mail « oy, = vl Sy
i 10,000 chm, Reaistor, 1 Watt Carb. : : Chanex .§ mfa. Pigtall Condenser 1
i 12
1

-
zg:g.‘)ﬂ?:n:lll:?ﬁ 23:‘!‘ ﬁ&teﬁhofﬁet;; order seerce Chanex .0081 mid, Condenser !

1
2
1
Volume Control of 300,000 olms, at ll Chanex .01 mfd. Condenser ..
1
3

V6 ea. 7 - [ Chorex 03 mid. Cond .-
in Australia e oot td o

Trpped 'ilolt.x;gehnl'\"lde'r: .l.b,obi'l

Chanex 005 mfd. Condenser

OB UNORAIDPE D DPOWMOD nE &da
[EENRER AR EEEENNE NN AN ENANRARNNRRNINSNENEEENIRRNANEREED SEREEREENRRNNENERERENERNEAEERERERNEARNNENENNEEER

6
GHIMA <, 4 40 oe se 1e s se o3 g 8 R . £ o

2 60 Valves, i 158 each .. .. .. 1M © G LR G G Gon-

1 3AT DO, b sl er ee ae se e 15 & 1 Marquis 5000 ohm. Potertiometar :

Y - T e 1 Rodlokes or Asgis RP Ohape o :

12A8 Do, .0 L Ll L mo The 1 Darler Topin ‘magrt¥. Choke ..

:\.?glnvent?ins”utul.isnun Lo lfi g ‘; I‘:;"]I“ e e geach J

‘ans, e e ar -

¢ EG Ch W | AIR-RAIDER (7 anme oot

3 %-mn SLL‘lclmls.h at 31/ v, ; : 3 8.0, Vulve Cans . . . o ea e

2 %-pin Do, at 1/3 ea. 1 W L e en ee

2 epin, D w1l DL PARTS REQUIRED | Eurin et Swleh 2

| Chassls, 16ln. x 10ia, T 4i5in LI - ! Plek-up Bboriing Plng .. .. .. 1

Iusutated Flexibje Wire, st 1d. per 1 All Wave Kit. complete with Chnssis, £6/6/7 2 Rubber Grommels ., ., ,, ,.

yard. 1 Bradlesohm 250,000 Pot. at .. .. .. 48 | 3 Krchs, al ga eneh = 00 0

Nulz, ete., nt €d. dox. 18 Carbon 1 Welt Resistors at 1/ (2-1 .

Rubber Orammets, ot Id  en. m-;g. 2~25.?uﬂ, oz-sw.nlcl;).uml-ﬂsu.m . £6 11 17
= 1-100,000, 1-50.000. 3-15, T 74 pree . - .
£20 14 11 ' Velco Wire wound Resiators (1-350, VALVES AND SPEAKER REQUIRED

340D}, AL 3/ .. oo sl eh oe er o0 W7 1 Sexan 2500 cbm. Speaker .. .. .. ., 1 8 @
3 Radiokea R !, Choekes at 2/ ,. .. 6/ 1 Rodioiron or Ken-Rad 2ZA7 Valvs 18 &
2 Solar 8mid 508\". dnt B/ "!“l :’ . l:';‘l } ’l:nil:u:m" ar ch-%nd 68 Valve .. 15 4
1 T.C.C. .60D ondensers s i B adtotron oy Ken-Rnd 57 Valve .. 15 4
LU 0 4 T.C.C. .01 Condensets sl 2/10 .. .. 11/4 1 Radiotron or Ken-Rad 2A3 Valve 17
The UNIVERSAL 2 T.C.C. .001 Condensers at 2/1 .. ., &/2 1 Radtotron or Ken-Rad 280 Valve.. |s 3
VALVE A C D c 1 T.CC 0065 Condenser, ot 1/7 .. .. /%
3 D A 1) 6 Dubliler .1 Condensers nt 1/ .. .. ., 6/
3 Chanex .5 Copdensers al 1/0 .. .. 8/
RECEIVER 11t mid. Dulytic Condenser at 3/ .. ¥/ INETS
a ’l-gem'ug 78 V\;l\l'es ot 18:8 .. .. .. 21::‘3:
1 Kenrad ©AT Valve a8 c.ov oo ve 4o 4o U .
COMPLETE PARTS 1 Renrad 6B7 Valve &t .. .. ., ... I8 vocalis are noted for Radio Cabinet
. . J Kenrnd 41 Vulve at .. .. .. . .. I8 alues. Handsome Cablnets that are an
mcludmg Valves and Rola I Kenrad 80 Valve at .. .. ., e 12/8 orbament to any room.
N S Kk ggcico [ Pll? .‘Sl;;:keu Ikt 10d. oc 2/6 The "B;lssxtol" Console
- elco Sma in Bockels at 1/ 2 measures n. x 1914 32 6
Per.] 'Iag peaker 2 Velco 4 Pin Sockets ot Iod. .. Y wide, by 110 dee:. «dn.
1 Exsanay Power Trodaformer at ., ., $0/9
' ' ! Saxon Power Tratmaformer, 1300 The New Table Model
L P P Y 3 P11 {Mantel Type) measuresz
1 Radlokes Dial at .. P 11 ) l6in. x 1lln. x 20in. high.
243-248 SWANSTON STREET, MELBOURNE, Cent. 2038,
168 SWANSTON STREET, MELBOURNE. Cent, 10324,
289-301 CHAPEL STREET, PRAHRAN. Wind. 1603,
ARTHUR J, VEALL Pty. Ltd. 3-5 RIVERSDALE ROAD, CAMBERWELL. V5160,
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| Every Type of Set is

BEST EQUIPPED

- KEN-RAD

“The Fine Valves of
Radio”

SOLAR

Electrolytic Condensers

1 !
E T F ECOGNISED for their absolute re- “‘

, ® o e liahility, all these well known lines are |

used as standand equipment by leading

manufacturers, and are specified by radio

Allen-Bl'adley technicians everywhere.

Bradleyunits & At All Radio Dealers

Bradleyometer | g
4 S Factory Representatives:

EASTERN TRADING CO. LTD., Sydney and Melbourne

i . 1

Mica Condensers
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“The things that some men think impossible, other men achieve!l”

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
far 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 tKe 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, C.1. ALEX COOCH,
213 Branches 372 Agencies General Manager

——
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listed

has been built and

tested by our
experts,

.Every Set

All parts quoted
are of best quality;
but if not to your
liking, we will sub-
stitule 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.

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

HOMECRAFTS

' PTY.

LTD.

Speaal Concession Pnces

on Complete KItS of parts as
specified for all sets in
“All Radio Receivers”

SUPEl\. thhCTIVE Crystal Receiver, A.LL PAHTS

Headphones ... . RS 17

THE MULTI- PURPOSE AMPLIFIER

Valves to Match . Complete Parts as Specified .

THE CON STANT GAIN THREE 4 parts as Speciiled,

Batts, and Valves ... .. . Caplto] Permagnetie ... .. [

LEKMEK A C SHORT WAVE (,O‘\‘JVERTE..R

Valves to match . . K272/ Ports as specified

LEhHEhJﬁ)AC SUPER

Specially matched valves ... ... £3/7/8

THE AIR RAIDER ALL WAVE SUPLR

arts as speclfivd TRy
AMatehed Sel of Valves ... ... .. X¥I0/ £2/5f

ynarmniz Bpesker .-..
THE UNIVLRSAL THREE

Matehed Set Valves (.. .,

2 YALVE HILADPHONE SET

Complete Kit of Partr inel. Mullard Vaolver .. ..

JUNIOR AIR RAIDER conpiete xit o Parts .. .. ..

Valves 1o Mateh ... Jha g

CENTENARY BATT. SUPER-HET.

(‘.mn;‘)i. Paris as Spetified
5 Matched Vslves ... ... ... £37/10/ A

and C. Bats. ... &2/10/8
ULTIMATE A.C. 2

Cemp. parys as Epﬁclﬂed s
densen Speaktr, ... .. E2/5/

Cormp.
Jenzen

Complete Parts DD

Speaker ... . SO By

Complete Kit of P«rts 00 0o o0 0
Matehed Valves ... . 22719/
NEW CENTENARY 5 A.C. SUPER
Comp. Kit of Partg .. o4 s
5 Jatched Valves ., . o B35/ Saxon Spcaker ,,. g
TRANS OCEANIC 3 Complete Parls .. <. .. vv vu s s
Matched Valves .. . .. R/ITG

Bulld these tried sets with confidence. Ilomecrafts stands behind hem.
to test and line up your set FREE!

CONSULT OUR RADIOADE DEPARTMENT.

211

We are prepared
Let us discuss these Kits with you.

19/6
¢5/5/-
¢3/3/-
£3/3/-

¢4/15/-
¢8/15/-
5 )
$3/7/6 ;
£7/15/-

£7/7/-
£4/4/-

£7/10/-
£3/17/6

SWANSTON STREET, MELBOURNE
Phone Cent, 4501 for Speed Service
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pulation for “closzness” in maney

matters, and for turming over in

his mind the pros and cons of a
purﬁhise before putting his hand in his
packet.

Having the Scot and his Irugally-
minded Australian associates in view, we
sot to work to find out how chcaplsv a
really high elass modern ragio recelver
could be built.

As a basis on which fo work it was
derided that the chief attributes of our
low priced receiver should be:—

(1} First class tone quality.

(2) Good selectivity,

(3) Reasonable sensitivity, A

The first reﬂuirement could quite eas-
Ly be eatisfled by careful design of the
mudlo amplifying stage, but it was evi-
dent early in the plece that the super-
het type of receiver would be necessary
to meet the second and third require-
ments. s was rather a snag, because
it seemed that, Lf ‘we were to build a
worth-while super-het, at least five
valves, includlng the rectifler, would be
needed, Fortunately, though, we thought
of the recently developed 8F7 wvalve,
which is another of “twe in one” walves.

The €F7T was developed as an alterna-
tive to the BAT pentagrid converter valve.
end 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
88 electronically screened from the-pen.
tode gection, This screening ls so com-
plete that when the 6F7 is used as a
converter valve ity triode section. which
is used for the cscillator, must be
cepacitatively or Inductively coupled to

PROVERHJALLY. the Scot has a re

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 sectlon, instead of hbeing
electronically coupled &s in the GAT,

Now the 6F7, az 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 gelect other valves having |
the same rating. For this reason the
6A7 was used as the pentagrid con-
verter, and the type 41 pentode ag the
power audio velve. The rectifier was a
standard 280.

Dual Purpose Valves

A glance at the schematic circuit dia-
gram will show that the GAT 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 &F7
is 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 eircuit of the re-
cetver is perfect'ly straight forward. To
make this ¢lear we shall  just run
through the salient points. Before do-
ing this though it might be as well If
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 nrs
inclined towards the belief that the
higher frequency of 460 or 465 k.c. would
give beiter results as far as freedom

from “image frequency™ interference lIs
concerped. The foregoing applies, in the
main, to those set huilders who live
within len miles radina 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, 3KZ, 3UZ and 3DB at points on
the dial which correzpond to thelr
fundamental frequencies, minus 330 k.e.
(twice the Intermediate frequency).

As with the majority of super-hets,
the pick-up from the local stations is
likely to produce double hump tuning,
but 28 thizg Is a8 symptom of second de-
tector overload and occurs orly 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
shal]l deal with the zignal tuning system,
In this receiver, because no r.i. stage Is
used in front of the modulator, use has
been made of pre-selection to provide
sufficient diserimination between the
different stations.

The aerial input is transferred through
the coil L1 to the tuned clreuit C1, L2
which is eoupled to the malp grid clr-
cuit of the modulator through a few
turns wound on the bollom end of LS,
The grid circuit of the modulator sece
tion of V1 is tuned by C2 Thiz secilon
of VI js operated as a blassed delector
or modulator by means of the cathode
resistor R2 which I3 provided with an
r.f. by-pass C5.
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is provided with
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oul  modulatlon
hum,
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The oscillator sectign, which operates
en the Jeaky grid Erinciple, hasg its fre~
quency controlled by the oscillator grid
coll L5 and the C3 section of the gang
rondenser which is g¢onnected in series
with the padding condenser PD and LS.
L5 Is coupled to the oscillator grid
through the grid eondenser C4,

The plate circuit of the gscillator dif-
fers slightly from that usually employed
with the 2A7-6A7 type of tube in that
the “B" supply potentis] for the modu-
lator plate and the oscillator plate flows
through the oseillator plate coil L6,

The potential for the cscillator anode
grid is reduced slightly by meanz of the
20,000 ohm series resistor R3, which is
provided with s radio frequency by-f;ass
condenser Ch, The screening grid of V1
js fed to the 100 volt point on the volt-
zre divider R%, and s by-passed to earth
with a .5 mid. condenser C13, connected
at the wvalve socket. The plate of V1
feeds into the first [, transformer IFL
The secondary of this transformer con-
recle to the pentode control grid of V2
(tglp “pip" on valve) and to ground.

'he socket connections for V1 and V2

are similar except that instead of read-
ing ‘‘oscillator grid" and “anode” gnd
we read “triode grid” and “triode rlate.”

The pentode section of V2 is conven-
tional inasmuch as the plate goes off
to the second intermediate transformer
1F2, and the screening grid is connected
io the maximum volt tap on the voltage
divider, after being by-passed in the
usual manner by a .5 mifd. condenser
connecied from s.g to ground at the
valve socket.

The Second Detector

Now for the apparently complicated
second detector section of V2 The tri-
ede grid is connected to- the grid side
of the second if. transformer IF2
through the 00025 mfd. fixed condenser
3. The other side of the secondary of
1¥2 is connected to ground. The grid
leak R4 is connected between the triode
Erid of V2 and the cathode which is

inssed by the wusual resistor RS, by-
.5 mfd. condenser, CI.
late (shown in the schem-
iagram as a grid), is con-

passed by a
The triode
atic cireuit

of the gudio transe

the .1 mfd. cone
denser Cl4, This condenser, and the re-
sistance RY, is used as a shunt feed ar-
rangement to keep the direct current of
the plate potential lrom the transformer
primary, and thus to lmprave the tone
quality of the receiver, The “B” supe
ply for the (ricde plate of V2 is fed
through the 100,000 ohm reslstor RS
The audio circuit is perfectly stralght-
forward, the usual cathode bias system
being used.

Tone compensation for the pentoda
output is obteined by means of the .006
m.fc? condenser C10, and the 10000 chm
resistor RT comneried in series belween
plate and screening grid of V1.

One point which reguires seme ex=
planation here is the volume control VC
shown across the secondary of the audia
transfermer. In view of the fact that i}
was not practicable, considering that ¥
scts as both an rf. amplifier and a de-
tector, to volume eontral the Lf. by the
usual means. For this reason the volume
control was connected in the audio zide
of the receiver. :

nected to the prima
former AFT throu

1—Super Het. Kil, comprisin

1iF1, LF2), (Melbourne,

Saxon),

cedent).
L.—Power Transformer ¢

Veleo, Kelvind. 5

Aerial, Pre-selector, Os-~
clllater, two LF.’s and padder. (L1, 2, 3, 4, 5, G, and
Essanay,

Carlson, Velco, Lek-Mek., Paramount,

1—Three Gang Turing Condenser (C1, C2, C3).
way, Stromberg-Carlson, Essanay. Raycophone, Pre-

383-0-385 v. at £0 m.a; 6.3 w,

at 2 4. and 5 v. at 2 a). (Wendel. Radiokes, Essanay,

A Key Lettered List of Component Parts

1—50:000 Ohm Resistor (R}
1—20,000 Ohm Resistor (R3)
1—530,000 Ohm Resistor (R4)
1—100,000 Ohm Reslstor (R4}
1—15,000 Obm Voltage Divider (RS),
Paramount, Velco, Essanay, Wendel)
1—Audio Transformers. Ratlo 331
_ Wende), Philips, Essanay, Lissen.)

2—.8 mfd. 500 valt Electrelytle Condensers (C11, CI2
(Solar, Dulytle, T.C.C.,, Concourse).

Stromberzg-
Radlokes,

(Alx-

{LR.C,, Carberundum.
Bradleyohm, Veleo,
Chanex Silent, Chmite.)

{Radiokes, M.M..

(AFT), (Ferranti

1—06625 mid. Fixed Condenser {C9). (T.C.C.. Wetless)
1=4002 xfd. Fixed Condenser (C1). (T.C.C., Wetless)
1-.006 mfd. Fixed Condenser (C.10). (T.C.C, Wetless).
5—.5 mfd, Tubular Condensers (C5, €1, C8, C13, CI5).
(T.C.C., Chanex, Polymet, Concourse).
2—.1 mfd, Tubular Condensers (C6, Cld4).
Chanex, Palymet, Concourse),
1=25 obkm Wire Wound Reslstor, 50 ma. iype, (R2).
WM.M., Velco, Radiokes, Saxon, Wendel, Precedent.)
1—40 ohm Wire Wound Resistor, 50 m.n. type (R3).
(MM, Velco, Radiokes, Saxon, Wende), Precedent.)

1—i50 ohm Wire Wound Resistor, 100 m.a, type (R6).
{M.M,, Velco, Radiokes, Saxon. Wendel, Precedent.)

(T.C.C,

1—25 mfd. 25 volt Electrolytic Condensexr (C9). {Dulytkc
T.C.C.. Concourse.) .

1—5000 Ohin Wire Wound Volume Contrel. (See lext.
(Marquis, Radiokes, M.M.)

1-2500 Ohm. Ficld Type Speaker, to match 41 valve
{Rola, Precedent, Jensen, Saxon, Amplion.)
1—Aluminium Chassis. 15in, x 10in. x 2in. (George

White and Co.) '
5—Valve Sockets (Two 7 pin, one & pin and (wo 4 pin.?
{Targan. Marquis, Veleo, Essanay.)
4—Valves. (One GAT (V1): one GF7 (V2); one 41 (V3};
and one 80 (V4), (Radiotron, Ken-Had, Tungsol,
Philips. Speed-JR.C)
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A phelographic ptan vlew of the top chassls which shows clecarly the lay-out of the
gang condenser, (he coil cans and the foor valves.

In practice it was found that this
methoed of volume contrel was not satis-
lactory, for, while it certainly reduced
the output volume, it did not remove
the second detector overload. Consa-
quently the eantrol was taken off the
aiudip side and now consists of a 5000
ohm potenliomeler connected between
lhe earthed end of V1 and earth. Natur-
ally, the earth shown on R2 in the clr-
cuit was removed. This svstem of con-
trol acts quite well and enables the
second detector overload to be entirely
overcame.

The power pack is quite ordinary, con-
sisting of a standard 385 wvolt 80 milli-
ampere transformer, which is provided
with a § wolt rectifier winding and a
B.2 wvalt recelver tuhe winding. The
filter congists of the 2300 ohm loud
speaker field and tweo. 2 mid. electroly-
tic condensers 11 and C12.

Component Layout Details

The next guestion for consideration is
the lay-out of the receiver., There are
many arrangements, each possessing its
own advantages. which can be used for
the placement of the coil cans and the
pscillater lube.  The intermediate fre-
quency lronsformers, the if 1uhe, the
second detector, and the sudio tube woll
can be arranged easily, as can the power
pack and the filter condensers.

After thinkieg the matter over for a
while we decided to place the tuning
vojls L1-1.2, L3-Ld4. and L3-L§ as fullows:

Looking [rom the front of the chasuis
to 1he back we have in the flrst can the
aerial coils L1 and L2 [no the second
ara the modulntor rrid coil L3 and the
coupling coil 14, At the extreme lel,
alongside the GAT valve is the can con-
taining the oscillatar coils L5, L6,

At the back left Is the first Interme- |

diale frequeney transformer LF.1l, while
beiween this unit and the second if
transformer [F.2 {s the 6F7 tube. Next
1o this is the 41 power tube which has

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

At the front right of the chassis is the
pawer transformer, ahd between this and
the lrectiﬁer the two electrolytic conden-
sers, C11 and C12, are mounted, The
padding eondenser can be seen in the
left-hand front corner of the chassis. The
gang condenser iz mounted on brackets
in the centre of the chassis

Incidentally this condenser is one of
the new “Airway” type which possesses

features which should make it of speclal
interest to the home construclor. One
of these is the specially-shaped plates
which have the effect of opening out the
tuning scale in ihe middle of the wave

d. The result is much easier appar-
ent tuning between 3LO and ststions
down top 3DB. For the super-het con-
structor it has an cven mpre important
advantage in large and easily adjusi-
able trimmers. These trimmera are 50
shielded that it is possible to adjust
them by hand whilst the set is Tunning
and yet get accurate resulls,

The thickness of the rotor and stalor
plates of the “Alrway” removes the
possibility of a “modulation zoom” from
acoustic feedback from the loud spealcer.

On the front of the chassis Iis
mounted the tuning dlal, and below
this, underneath the chassis is the vol-
ume control. Along .the rear side of
the chassis s port iz cut for the loud
speaker socket (back lcft), and holes
are drilled for the rubber grommet,
through which the a.c. supply leads pass,
and the aerial and earth terminals (back
right),

The underneath view of the finished
set gives a good idea of ihe placement
of the various componenis, but soms
few words of explanation may not be
amiss. The phetograph of the finished
set shows that a shiclded cable suns
from the volume contrel 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 cathede circuit of
VI

Tcoking at the under-chassis view of
the set it can be seen that the by-pass
condensers for the first two valves all
arc connected in cirenit as noar to their
particular socket as possible.

Note that, because of the placement of
the serial coil, the lead to the acrial ter-
minal is carried in a metal braided cable,
A point worthy of note is the advantage
of earthing one side of the filament line
to V1, V2, and V3 to reduce hum.

{Continued on Page &5

SR

=3

The under chassis wiew of ihe finished sct, which should be stodied In con-
junction with the clreuit dagram and the lisl of component pails.
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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.

&

ML

By RADEX

RUHTTERTT

11

' The Universal Three from the righl sear with (he acrial
12Z3 rectliier is In the (oreground, wilth the resistance

most satisfactory radio entertainment
is obtained from the local broadcast-
ing =tationg.

This Universal Three has been de-
sipned to meet such s requirement when
the owner thereof demﬁteiﬁ has no de-
sire to go further afleld than his own
bome town. 1t incorporates real selec-
tivity in the!, operated in the heart of
the city of Melbourne, it easily separates
all the 1icca\l.s. A gingle dial station selec-
tor, plus a volume contrel, makes it ex-
ceptionally easy (o operate. The tone
in good, the lstest valves being used.
The employment of a tlype tube
the last stage makes available s possible
two walts Lo the speaker, ample volume
for all domestic requirements.

IT is generally recognised that the

Why “Universal”?

“Universal,” when applied to a radio
get, means that the instrument can be
operated equally guccessfully 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 suprl;r. Of these
the greatest example is Melbourne itself,
wherein that populous area bounded by
Flinders, Spencer, Lonsdale and Spring

its right.

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 1o install extremely expen-
sive convertor models. As many of them
could not afford the latter types, radio-
graphically speaking they have been liv-
'm% in an era some iime prior to 1928,
he advent of the rebust 63-velt tyge
of valve, and advanced specimens in the
same series (all having a uniform fila-
ment consumption of 0.3 ampere), ame-
liorates this condition and makes a
straight out d.c. set not only cf)ossible.
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
he “B” supply, too, after being con-
veniently smoothed in conventional man.
ner. A purely d.c. model does not de-
mand a rectifler valve, but for reasons
that will be given. its ineclusion is very
desirable.

The Value of the Rectifier
Provided a rectifier walve is included

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

aind earth lermlpals ta ihe left.

hree

The
lsmp behind it, md the audio choke 1o

used in conjunctiop 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 neﬂitwe fol-
lowing it. The result is pulsating de.
that iz smoothed automstically by ihe
corresponding built-in system compris-
ing the usual condensers and choke.

In the case ot a.«c., {he set works at
once, ng matter how the power plug I8
inserted in its socket. With d.c, how-
ever, the positive lead from the set (i.e.
that corresponding nermally te “B plus
max”) must go to “positive line" — al-
though the discovery of this positive
merely means a reversal of the J)lug in
its socket unti} signals ceme through.
Herein lles the value of the inclusion of
8 rectifier, as followsi—

You w!ll, of course, use electrolytic
condensers in the smoothing system.
Should {ou. at the first try out, put the
power p u%si: the wrong way, or should
someone ¢ do so at a later date, &
negative will be applied to the cong
densers’ positives (and vice-versa), jand
they will be ruined. The presence of 8
rectifier tube absclutely precludes
risk, a5 when the plug 5 in the wrong
way, the valve will not pass any ecur-
rerlti and 50 no strain is placed on the
condengers. When the plug is right way
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round the tube merely idles on the line.

Secondly, with the rectifier in cireuit,
the full mains voltage only reaches the
set through it, and so chances of an ac-
cidental shock are reduced to an almost
neg]i%’ilb]e minimum. Thirdly, its inclu-
sion has the already named advantage
of permitting the set to be used indis-
criminately on either d.c. or ac. lines.
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 all 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 dec. This
means that X has comparatively little
dissiﬂation 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 carefu}l 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 lcux:c§I as
a reliable make of lamp is selected. How
the arrangement works will be seen
when we investigate the circuit.

Heater Delails

Referring to the circuit diagram it will
be seen that we have a 3J-valve cascade
that gives a stage of r.f. amplification,
a bias detector and a pentode power
output. Vi, the rf. tube, and V2 the
detector, both operate on a maximum
of 63 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 rectifler,
the heater of which Is wired in series

AE.—Acrial condenser.
Cl.—Mica condenscr of 0.00025 mfd.

Ci.~Miea condcnser of 0.0001 mfd.

to 25 volts.
CH.—Audio choke of 500 Heurics.

60 m.a,
E.—Earth connection,

430 volts.

vernier dlal.

{Saxon, Meclbourne. e¢tc.)
dent, Firth Bros.)

C2 8 13, 14.—DMica condensers of 0.01 mid.

C3, 4, 5, 6.—Tubular condensers of 0.1 mfd.
Cl10, 11, 12—=Tubular condensers of 0.5 mid.
C9.—Dry electrolytic condenser of 10 or 25 mfd. tested
Cll2 and 3.—Common 30-Ilenry power chokes to pass

See speclal note in text.
El and 2.—Electrolytic condensers of 8 mid. lested to

G1-2-3,—Triple gang midget luning condenser with
LI1-2, L3 and LA4-5.—Midget coil kit in three unlts,
LCH.—Special line filter chokes. See text

List of Components and Schematic Circuit

LP.—Common eleciric Hght 60-watt or 200 volts (for
230-volt malns) and bayonet-batten socket.

LS.—~Any good magnetic cone speaker or pcrmagnetic,
(See text re dynamle.)

R1.—Carborundum type resistor, 10,000 ohms, 1 wall.
R2 and 3.—Carborundum (ype resistors, 250,000 ohms,

1 wait.

R4.—Wire-wound resistor of 500 ohms to pass 50 m.a.

R5.—Wire-wound resistor of 6000 ochms to pass 50 m.a,

SW.—Main switch, rofary or snap type.

VC.—Volume control, 10,000 ohm potentiomcter.

VD,—Tapped voltage divider of 15,000 ohms.

Valves.—One each 18, 77, 43 and 12Z3 with two valve-
cans and grid-clips.

Sockets,—Three 6-pin and one 4-pin.

16 gauge aluminlum % x 8%

Chassls.=No,
inches.
(Prece-

L3
G/
~ 1

2
p—
/

Sundries.—Insulated flexible wire, nuts and machlne
screws, efc.

by 3%

43

77
(-}
43
1223
RS

1'(‘/ 1?‘2
Stee

=

£

AE F
DESIGNED BY+ RADEX. =

]}aca oc
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wilh the others. Il reguires 128 volis,
and again the consumplion is 0.3 nmpere,

The full arrangement of the filaments
#s shawn at the drawing’s left. Coming
directly [rom the mains, vin LCH, the
eurrenl passes through the breakdown
resistor lamp, LP, and then successively
through the 1323, 43, T8 and 77, and so
to ehassls, to which lattor the other leg
of the mains 18 connected.

On Z0-voll supplies a Bl-watt lamp a*
LP iz just a tiny shade low; it passes
Just a [raction too little current to get
the full punch from the set, although it
fokes a crilical ear to remark the fact.
For those who want to work the set wt
absolule maximum wvolume, shunt re-
sistor B3, across LP, is included. It is
wireswsound and of 600 ohms; high
theugh it is, it compensates sufficiently
fo bring the current to exactly 0.3
ampere.

Note that on 23-volt malps LP is
only a 200-volt Bl-watt lamp. If it Is
desired lo use the model on Z0-volt sup-
ply then LP must be lwe lamps wired
in parallel; one of these is a 4l-watter,
and the other a 23, and beoth are for
20l-volts,

The Cirecuit Design

. In order that (his model may serve
its purpose as a pood loral receiver,
and be immune from interference, the
caseivle commences with a conventional
pre-selector in coils L1-2 and sectien Gl
of the ganged condenser. This is fol-
lowed nalurally by grid input circuit
L3 and G2, R.f. translormer ﬂi—ﬁ couplss
V1 lo detector V2, the latler operating
on Lhe bias systern by wvirtue of the pre-
sence of resistor R

Eetween the detector end oulput pen-
tode choke-eapariy coupling is emplow-

Tlhe subsjdipry ¢wniyals ore,

A plin view of ihe chassls,

.

ed, choke CH being to the order of 500
Henrles.

quires & word of cxplanation. As the

left, [ef wolwme, aod, tlght, for main fine switch.

‘The choke-capacity final autput rgil-

iMustraling the main components keyed fo correspond
with ihe lisl of parls,

arrangemnent stands it ia fided for the
cmployment of an eordinary mapgnelic
cone or permagnetic spesker, If the vol-
ume is rut down cven headphones can b
connected across LS and with these guits
fair interstais receplion is pessible.

Al this notwithstanding, 2 dypamle
speaker cap be applied to the zirewit

‘with enlire satisfection, If such iz used

itz fleld must not have & greater resist=
ance ithan 750 ohms, and that is con=
nected up in place of CH2, the laiter
being then omiiled altogether. In this
scheme the plate of the 43 should show
a voltage of 133 to cathode,

The set has only one subsldlary eon-
trol which is for volume. This takes the
form of a8 10000-chm potentiometer and
is wired in the caithode of variable-Mu
valve 78, All condensers and resisiors
shown Gwith the exceplion of RS as pre-
viously indicaled! sre neressory  to the
receiver’s operation.
svstem is composed of a third choke
[11112—{3 and elepirolytic condensers El and

The Line Filter

Whete, sz in (his case, & power lrans-
former iz not used, it becomes necessary
to inciude some means of [lering out
line noises, especially those that have
something of a radia {reguency. Nore
mally these are largely suppeessed by
the power transformer, but with
versal design we must substliute some-
thing to do the same work,

In this instance the line filler is come
pased of chokes LCH and condensers C13

The smoothing

A4 Ullie

and Cl4, all three heing epciosed in o

small iron box.  The complete unlt can
be purchased from Firth Bros. — Pres
cedent Radio, For those who wish to
make it themselves the followine de-
taile will suffice;—
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Obtain a plees of dry wood 1 inch in |

dimmeter and 1% Inches long. Three-
guarters of an inch aparl cut twe slots
each guarler-inch wide and rather over
guarter of anm ineh deep radially, 1In
each of these slots wind 200 lurns of No.
26 cnamel wirg, Now mount the Bxed
eondengers C13 and C14, one ol cach end
of the wooden cylinders, and wire as in
the diagram, The whole is enclosed in
on iron box measuring 1% to 1% by 2
inches deep, and the wicing is brought
put through holes protected with rubber
grommets. Observe Lhst the centre tap,
between the two fixed condensers,
pues direcl to earth.

I is important to note
that the sel ilself i not
direetly earthed, but ls
taken  therelo  through.
fixed condenser C2 Simi-
larly, 1o prevent dangerous
leakage, it is ahsolutely
grsential tp insert conden-
ser C1 between the end of
L1 and the aerial terminal
AE.  In effect the mid-lap
between €13 and Cl4 con-
nects direet to E, the latter
peint going to & good
ground connectian.

Arranging the
Components

The fotal absence of a
bulky power iransfermer
permits of the assembly of
a very comsact model pro-
wided the other compon-
ents are chosen with B

view 1o their physical
BIZES:
After a power frans-

former, probably the nex|
most bulky eomponent in
a set iz a triple-gang coii-
denser,~ but Yoday there
are several rmidget Lypes
on the market that meet
‘m o d e r nrequirements
a5 o limited size. These smiall con-
densers  alse have capacities slightly
gmuller than normal; therefore, if you
purchase one you must see thot the
‘eolls are 55 wound as to afford coverage
for ‘the pomplete wave band.,

“ln the eriginal we used a Saxon mig-
get gany and also Sexon midget coils that
are designed to work with it. The late
ter hove ean diameters of only 174 inches
gnd are 2 inches in height,

' The accempanylng photographs  will
ghow the genefal srrangement of the
components much belter than g possibily
canfusing description In words, The main
thing to be ecareful about is to see that
the LS. AE, and E terminals are thor-
oughly insulated from the chassis. This
is best done by cuiting slois (o the metal
apd Alling them in with ebonite strip.
It i3 nol necessary to insulate WC, but
where the mains supply cable passes
lhrough the aluminium it is desirable

'V2 is the last in lhe series, and that, in

f{o insert a rubber grommet to prevent
wear. It will be seon, from the under-
neath view, that choke CH2Z is absent
That is because. in its fina} state, we
used the set in econjenction with the
iype of dynamic -spesker already
specified. ’

Wiring Hinis
. Wiring will commence with the heater
cireuit after you have gone lhrough the
‘filter systern LCH, ete, and the main

switch SW. One opposile side of the
filter is connceted directly to chassis,
while the other is taken 1o both the
plate of V4 and the junction of LP and

This under-chassis picivre of (he as-
sembled recel¥er shows thal in com-
parisen 1o fits perfarmance the compo-
nents required for Its consiruction are
few, They are key leitered ta agree
swith the list of parts and’ the wiring
Instenctions.  Seen (rwm below, the re-
maining parls Al casily [oto position,
rrowding gxisting. only under the socketl
of the 43 in the lop right cormer.

| R5. From the other side,-o-f the latter

gb successively through the heaters of |
Vi, ¥3, V1, and V2—noting that detector

consequence, one of ils healer eonnece
liens l& wired directly to chassis,

Deal now wilh the smoothing system,
comprising El, E2 and CH3, and con-
inue to the “Max" end of the voltage
divider VD, Between max. and “133"
this divider carries a fair current, wviz.,
that for the 43, and for that reason a
15,000 ohm unit is advised because of
its usually heavier wire than one of
25000 ohms.

Clean up the coupling system between
V2 and V3, and the pulput arrangemonis
from V3. The wirlng for the screens
af all valves can be put in and taken
to VD. Fit all blag resistors with their
shunts, This just abeut completes the
wiring that is purely below the chassis.
| Turning to the top now, it iz time to
| At and wire the cnils and genged come-
denser. The former will be suitably
lettered and should present no difficuls
| ties; in fact, do not purchase a kit that
is nmot 0 lettered, Connections to the
l coils are taken from lugs on the gang's

lower dimension (le., that nearer the

chassis), andyour work will be in-
iinitely easier il you solder
these on befors mounting
the mnit, The flnal leads
are those two running
frem the tops of sections
G2 and G3 of the gang fo
the grid-pips of valves W1
and W2, respectively.

Final Instructions

The series of valves used
in this deslgn teke s fair
lime to heat up: they are
a little slower, In [zet,
than those of the 25-wolt
type.

The sat lines up wvery
easily. Commence with
all {rimmers opened about
thres-quarters of a 1urn
and tune down toward tha
dial’s boltom end., As soon
22 a slation is heard, wilh
the volume control almost

hlly  advanced so0 that
negrly 8 mipimum of iis
registanee  is in clreuwit,

adjust the irimmer of (51
for a further imerease in
volume. As for the latter
rises cuf hack WiC so that
you are always working
o0 a comparatively weak gignal.

Having done all you can with V1, deal
similarly with ihe trimmer of G3. It will
be found that section G2 iy the cantrnlling
onc; that is to say, the eircult cornpised
by L3 and G2 is the one that tunes most
sharply. and the other two are veally
lined {o it. In consequence, G2 is the
trimmer that has the most effect, G1 Iz
vext in avder of delicacy, while G2 is re-
latively coarse and would appear o hawe
little effeet on locals, Nevertheless it
does a big work and must not be neglect-
ed,

As one side of the mains goes through
one leg of LCH to chassis, elecirically
speaking this set 15 glive. We would in-
terpolate that we have louched the alus
minium with impunity, even on e
without signs of sheek. However, it s
always better fo be on the safe side, and
so it is highly desirsble that the entire
regeiver (less the speaker, of course) e
enclosed in a eabinet.
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A Multi-Purpose
Power Amplifier
Using 2A3’s in push-pull and Twin
speakers this modern unit com-
bines clarity of tone with a 10-watt
amplifier Fsm:ﬁf O'lltp"ll“
By A. K. BCX

campact.
THE uses to which a high guality, | cies between 100 and 50 eycles than is I in connection with the lests of lhe ame-

g

Taree outout, andio amplifier can ba | Dresent when a_single loud speaker i3 | plifier under review are arranged so that
lz?ml;tg are Elané'ny- The possessionby | €émployed. The Rola dual speakers used | ene loud speaker peaks at 100 eyeles, and

" the tadioc experimenter or set
bullder, of such an amplifier, saves con-

ble, tor, in bulld- ) : . '
T ey sevsien 1 nekeary 1 THE CIRCUIT AND PARTS LIST
deal only with the xf. and detector see” 100050 Obm Reslst. (2 Watt) (Rh. 1 L mid. Fixed Condenser (C3),

! i
tions,_which sre to be connected to the 1 15000 Ohm Resist, (2 Watl) (R2.. 1 4 mfd, Fixed Condenser (C10),
smplifier., ‘ izsu,nm Ohm. Resist, (1 Watl} (R3). 2 2 mfd. Fixed Cond.’s (C3, C5).

If the mudio amplifier has been care- 100,060 Ohm Resésl. (1 Watd) (R1) T.C.C, 1 :

audie | DaS ke 00,060 esksd, (R4). o ydra, Chanex, Wetless
Ty T (D E‘f ¢ place, the experl- | | 2 25.000 Olun Resist, (2 Wait) (REED. 5% Sanand.
I may encounter with his new receiver 1 50,000 Obm Resist. (1 Watt) R9). 7 9] mid, Mies Coendenser (C2),
will lie In the r.f, eircuiis, a point which C‘:;);:;z %!;fenl{!isﬁ h%nfﬂglem Velen, (T.C.C,, Saxen, Welless).
when wing Ehf%ﬁmgggﬁlﬁﬂ%dei? Pohgain, | | 1790 Ohm Wire Wound Resistance, ¥ (0% Buive, Soetotn 20 Yo
sadn b H S e et 1Y i 100 m.a, type {(RI0), =il b b WRdE
the power amplifier, if its undistorted 1 o0 Oban' Wire Wound Resis- guis, Saxen),

P - : 5

output ls high enoush, can be oo e, | | tance, 10 ma, type (B3). 1 Power Swlich ({Alpha, Monareh,
or picture theatre work for home re- 1 15008 Ohm Voltage Divider (R3). Cufler Hammer, Saxon),

cording of gramophone discs, or in con- 1 26 Olun Centre Tap Reslst. (RiQ), 1 Pair of Dual Bpeakers, 1MW chm

junction with a ligh gain ioput unit, for | | Above are Master Mide, Radio- Belds, and mateled te 243'¢ in

experiments with ﬁght sensitive e-lls. | kes, Saxon, Veleo or RUCS. push pull. ({(Rola, Jensen. Am-
There is mo doubt st all thay the 1 3% de 1 Ratio Push-Pull Auadio plion. Saxon, Precedent),

powc: output of the majority of am- Transformer (AFT).  (Ferranti | Power Transformer, delivering

plifiers used in broadcast reselvers is Wendel, Soxan, AJIFAL 500-0-500v. af 150 min, 25 v, 8l

insuflcient. ~ Netwithstanding the faet 4 500 VYolt Working 3 mid. Elec- 10 amperes, 25 % af 5 amperes,

tha a stancard pentade of the 2A5 class trel¥tic Condensers (C6, €7, C8, 5 % af 3 mmperes, (Wendel,

is eapable of a1 undistorted output of Chy. (Polymet, Dulytle, T.CC.,. Saxon, Radiokes. Aegls, WVelcn,

% watts, it & the writer's belicf that Solar, Dubitier, Kelvin). Kedvin), ) .

the minlmum u:distorted power output 125 mid. 25 Vol Elecirolytic Con- 1 Aluminlum Chassis. 12 inthes x

of an amplifier %o be uvzed in the sv- | | denser {C3)., (T.C.C. Dulytie, 10 Jnehe: x 3 inches by 16 pauge.

erage home should be from 4% to 6 | | Concourse). {George White and Ca.l.

walls, In making this statemenl, we AFT EA4F oeT

realise that there are many whe will dis- NS i

miss it as absurl, but the Lropf of the p =

conitentlon is a listoning lest between L=

two  well-comstructed  amplifiers, one =

having, say, & power of from 13% to 3 !

watls, and the other delivering any- e

thine above 5 watts. The lack of ade- o

quate bass respense from the. lower -

powered amplifier will be immediately -I —

apparent, as will the tendency for it to i/ -

“orack op” om lowd passages,

The Reproducer System ‘
The best amplifler 15 no better than j .
the remeoducing system Into which &t L THAZES

feeds, and it is of little use to go fo the
tronble of building a frst grade unit if o
it is tp drive & loud spesker which ls

iegpable of reasenmably faithiul repro- E-;
duetion. N i 2

The most recent development in repro-
-lducgng equ:{pment has tif-en the desi ff
oud speakers specially  arrang 'y -
operate in parillel. The sdvantage of POWER-

this mse of parallel for, as they are PLIFIER

kpown, "dusl spoakers”) ig that the re- | | : UNIT, .
producing end of the smplifier is less

lizbi= ts overlosd. resonance pesks are 2300 \
practically eliminated and. provided that 2000

a suitable baffling area I3 employed, . = G
there is less atti wuation of the frequen- _ANFX 7 =




ALL RADIO RECEIVERS

Page Fifteen

the other at 80 cycles. These are due
mainly to the mechanical construction of
the speaker, and are to be found 2t ane
peried or other in any type of spesker.

As the loud speakers are arranged to
aperate io phase with ¢ach other, it fol.
lows that when the 80 eyele speaker culs
out at mhagz frequency the 100 cyele one
s still delivering ite power, the reverse
condition taking place at 100 cycles. By,
reason of the fact thal with two speakers
we have available fwice the diaphragm
mowement possible with one, the wolume
of the dual. speaker arrangement . is
greater from e given amplifier than if a
single speaker were used. The use of
dual speakers calls for extra power for
the excitailon of thé field windings, and
when the speaker fleld’ coils, are ised
es Blher chokes this means thal. a
greater supply woltage must he made

available.

The Question of Valves

In_ building an amplifier such .as this
we first must deeide upon the valves to
EE used. It.;l th.@f m'&sem am liﬂs.;]r usia hag

ceri  made .of e new developed
pultament tube,” tie 243, It B a
three-eiement high vacuum type of power
valve, which Is capable of delivering an
exceptionally  large undistorted oufpm.
When uséd ps push-pulling class “A"
amplifiers, two 243's are capable of sup-
plying 13 walts of undistorted output
power If pperated &t a plate potential
of 300 wolts.

The design features of the 243 which
are respensible for its remarkable per-
formance, includé a very high mutnal
conductance, ‘5500 micro-ohms, and a
highly elfficient emitting system, com-
pesed of a large number of coaled fila-
mente affanged in series-parallel, This
emilier arrpngement provides & very
large sflective cathode area.

Op his page are the characteristics of

the 243 when wsed in push-pull eon-
neetion.
. We find from the table that the pesk
gignal mﬁut to the prids of our 2A3s
peeds to be 124 volts {lwiee the bias voli-
age) to load the tubes fully. Mow if the
audio transformer used tn couple the
grids of the push-pull tubes to the plate
of ‘the preceding amplifler has a siep
up radin of 3l "to 1, we shall requirs
a woltage of 124 divided by 3%, or 354
wolls, lo the input side of this tramns-
former. IF vre use a 58 ay driver we find
that the rated amgﬂiﬁmtiuﬁ factor -of this
tube is 13.8. To be on the safe side we
shall szsume that the working amplift-
calsm Tactor is 10, with the result that
454 divided by 10, ‘ar 354 wolls, is re-
quired on the grid of the 56 to load up
ihe last stage tubes.

So far so good, for i ihe cheracteris-
ties of the 56 ere examined it will be
found that the tobe will handle a peak
grid woltage of 9 wvolls to lead It fully
This Is rather important, for we must
make sure Lhat the driver stage will not
overload before the final stage valves are
delivering their full output. Such is the
ease with the present arrengement, for
8 Z-volt slenal to the driver 5§ would
result in sn input sipnal to the grids of
the 243% of 313 volts, which wonld hope-
lessly overlond the tubes, and so walume |
must be controlled before ihe 56's prid,

The next point for considerslion is
1he. @rwisiun af the 315 wolt input signal
to the &6 ! the amplifier is to be
cennécted to & radlo recelver there
should be nlenty of signal voltaze avail-
ahle, In practice it has been found that
8 gingle rf. stage feeding into & mildly

| dlvider, and

Fegenernt*— detector will pravide more

than sullileni ouiput to load the last
stege tubes, Hut fov pick-op work it
is necessary either to connect a 3% to 1
ratio transformer between the pick-up
and the. grid.of the 55 (thus. disregard-
ing the resistance coupling arrangement
shown in the schematic diagram), or io
hook in a second 56 which is resjstance
coupled to the existing tube 2nd con-
necl the pir:k-u%: to the: grid and cathode
of that tobs, In eny case this problem
can best be overcome by the individual
experimenter, the maln abject of the
fundamental amplifier being to provide
a source of high audio output power.

Consumption . Calculations
Now, to come back te our Gguring, we

have ‘decided to build an amplifier hav-. |

a pair of

ing a single 58 tube drivini q o
oud speak-

2A3's, and utilising the dual

ers in ‘which the fleld windings are to,

do duty es filter chokes in the power
pack. -~ An examination of the charac-
teristies of the 2A3's shows that a total
plate current of 80 mil]imniehems ig ree
quired for their operation.
will take a piate current of around 3
milliamperes at_the voltuge at which it
be operated, and if we use a wvolt=
age divider of 15000 ohms resistance we
shall have & current 24 milliamperes
flowing through it,

¢ single 56

To msake this clear we must recapitu-

late a little, First the 2A3'a are to be
supplied with 300 volts. The required
bias at this potential is 62 volls, so that
the potential difference bhetween the
posilive and earth ends of the wvoltage
divider is 362 volts, The divider has a
resistance of 15000 ohms, so by Ohm's
law: C eqnals E over R the ewrrent
flowing threugh it is 24 m.a.

2A3 Characteristics

Fixed Seif

Bias Bias
Fil. volis .. .. .. .. 25 235 Velis
Fil, enrrent ., .. .. 23 25 Amps
Plate volis .. .. .. 300 200 Volis
Grid volls .. .. ..—62 —§? Vol
Tobe Ma's .. .. .. 40 40 DMa.ea.
Load resisiance (plafe
to plaie) .. ., .. JH0 5600 Ohma
Power oulput P | 10 Watls

We now can add our currents as fol-
Yows:—80 ma. for the two 2AJs, 3 ma.
for the 56 and 2 m.a, through the volt-
age divider, a total of 107 ‘'m.a. Each of
the loud speaker fields has & resistance
of 1000 ohms, so, again by Ohm's law, this
iime E equals C x R we fnd that the
voltage drop across each feld shall be
107 volts, For the watt excitation of each
field we multiply the current fewing
through the fleld by the voltage drop
acrgss it, which means that we have
167 volts multiplied by .07 amperes or
16T ma., The result is an excitation
power of 11.449 watts on each ls. feld,
which, elthough it may seem too high
for safety, judged purely from the cur-
rent load wviewpoint is really quite OK.

The Power Transformer

The next stage in our calculations is
to decide upon the output veltage of cur
power transformer. As we require 362
volts et the gosmve end of the voltage

14 volts to take up the 107
volis drop acroes each of the loud speaker
fields, it follows that the pawer trans-
former must be able to supply from its

high voltage a potential which will re-
sult in a rectified woltage of 570 volts.
The rectifieation of sueh g comparatively
high voliage at a curient of more: than
100 millismperes required & heavy-duty.
reciifler, We must, therefore, select a
valve of the 5231 class that is capable of
handling. up to 500 wolts per plate at a
curvent of 250 milliamperes.

Used with a gondenser input filter hav-
ing 4 mids. of capacity, this valve will
supply 815 volis rectifled AC. st 8 cur-
rent of 110 M.A, when supplicd with 500
volts-A.C, per plate, Buch is the rcondi-
tlon under which it is worked i the
present amplifier. '

It shounld. be remembered that the ar-

rangement of the power supply system
.of lhe amplificr is design

to . handle
only .the amplifer itself without altera-
tion of the delivered voltages, If, how-
ever, it iz ‘deésired‘to power a receiver

“from the amplifier pack, 1wo courses sre

open to the set constructor, If a total
current of net more than 24 milliam-
peres is required for the operation of the
Valves In the radio recelver, the vollage
divider can be dispensed with and suit-
able serles resistances inserted im  the
plate and screening grid supply leads of
the receiver valves 1o redure the poten-
tial of 362 wvolts to the desired value of
250 or 100 wvglts.

Another secheme which can be adopled
fa to reduce the speaker Belds to 750
ohms and to arranges matters sp that a
total current of 142 ML.A. Aows through
1. This makes aveilable a current
of 35 M.A. for the receiver, or, the
voliage divider is gmitted, a enrrent of
nearly 8 M.A. which should be suitable .
for all reasonable needs. In any case
the methnd followed in the present am=-
plifier. and whieh was explained in the
preceding fow gamgraphs. cann be just
as easily spplied te any combloation of
valves and loud speskers desired.

Design of Audie Side

It was explained earlier just how the
combination of couplings and driver
stages was arrived at, g6 that all that is
necessa now i3 to touch upen ihnse
pircuit lgetails which have any bearing
upon the performasnce of Lhe amplifier,
First have a good leck at the diagram.

It will be seen that ihe Inpuni. sectlon
of the amplifier has been given specizl
decoupling treaiment, thst thae plate of
the driver 58 is shunt fed, and that even
this, feed arrangement has heen de-
coupled to prevent af. instability and
ascillation,  Other points of exceptional
intérest .are the connection of elec-
trolytic condensers In series on the ine
put side of the filter svstem and the use
of paralle]l resistonces In the 243 bias
circuit, .

In the 56 driver grid clreutt i will be
seen thal the by-pass condenser C3,
which provides en audio Frequency grid
rcturn, and the blocking condenser C5,
which serves as the a.f. plate return, are
both conmected to the cathode of Lhe
tube instead of the more wusual earlh
return. This s done to prevent degen-

‘erative effects which reduce the low

note amtgliﬁmtian, The bias econdenser
Cd on the cathode resistor RS is & 25
mfd, electrolytic condenser wvzed simply
because of the low impedance 1t offcrs
to the passage of audlo frequency ecure
rents, The advantage of this high capa-
city condenser gver the mere usual 1 or
2 mifd. paper dielectric types can best
be appreciated whilst lsiening to the
amplifier render the low note passaFea
of the organ, the ‘celle, the hasa winl,
and similar low pitched fnstruments.
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Tear view of Lhe eompleted chassis, illusirating the flo- o
menl trenslorings meonied on the kefi, with the screen
peid delector velve alongside 6L

ESPITE the pfesent trend

cavering a wide band
of frequencies with-
out changing coils.
The writer decided
defy convention
and use a tapped grid
el with a fixed re-
agtion cqil to cover a
band of wave lengths

-Valve S.W. Headphone

Set for Beginners

Semi or completely A.C. operated,
this little set is extremely power-
ful, with remarkable distance-
relling qualities.
By G. G. THOMPSON

condenser plates full i mesh. By spag-
ing the reaction eoil correctly, smoolh
oscillation will he obtsined over the
whole range of wave lengths. '.Sepa‘rate.w
coils may be used, however, and the ides
of using a tapped grid eeil for short
wave lengths is merely suggested to
those who have bheen scared off this
method by the thought that “dead end”

_LUrns may run oa regeivers per-

to large and nevéssarily

expensive all-wave super-
] hets, it is recognised by
shorl-wave experimenters  that
pood pesults can still be obtained
with more medest equipment.
_ Providing that the short-waove
listener is prepared to use head-
phones a simple two-valver will
provide excellent receplion of the
majority of inlernalional broad-

casiers, X
This pcint =etiled, the next one

for eonsideration iz whether the
set is ta be gowemd by baiteries
or by reclifled A.C. delivered from
a power pack.

Ballery supply has advantages,

formance.

The wrller can say with convle-
tion that this littde set will satisfy
all who may attems. its construc-
tion, and provided speaker work
is nel required, exiremely lound
signals can be expested. Without
notireable loss of volume as many
as half a dozen pairs of carphones
may be connecled in serles to the
receiver's terminals The lile
set_would be of particular wvalue
to Morse classes since good auto-
matically senl sipnals such as are
avallable from most commereial
stalions are an excellenl patlern
on which the learner might moeuld
his sending.

s ,,
B8

bul, from the viewpoint of epera-
tion, an ali-clectrie set is to 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.e, bul whose plate supply may
furnished elther by batteries or from a
power pack.

The a.c. or semi a.c. short wave spt
deseribed heve uses g sereened-grid de-
teelor resistance-capacily, roupled to an
amplifier valve, this latter being of 8
high impedanee type which will give
grealest magnification of signoly from
the dctector stage. Since, [or carphone
reception, wery llitle power is reguired,
volume is improved vonsiderably by use
of & high impedance type of amplilier
walve whicli glves greatest volltage am-
plification, and which, due to the low
power it is veguired to handle, %ill not
distort telephony signals as might be
thoughl.

The ¥arialion in Coil Design

The jdea of tapped coils is as old as
shart wave receivers are themselves, but
because technleians have gonme to pgreat
lengths to explain the “awful” resalt
of "dead end” turns, we flnd no short
wave recelvers utflising this methopd of

Cireult of the shoerl wave receiver, Nole how the grid
¢ol) ic tzpped Io order o lune over various bands.

of from 20 1o 95 melres.

Firstly, =separate coils were
made, “then a single grid
eoil of the total number of
the grid turns of the three
separale colls, and tapped in
two places, was wound.
After noting the strenpth of
varlous signals using the
single grid < reaclion coil
combinations, the tapped
coil was plugged into posi-
tion and 4 comparison made
on a:l wave lengihs.
It was found that
using the 20 and 40
metire lapping tlhe
‘dead end” Lurns com-
prising the additional
inductance to tune up
to- 35 metres, did not
affeet signals {o any
noticeable extent.

The reaction coll was
made just large
enough to enable the
detector io be brought
into oseillation when
niing the highest tap-
ping and the tuming

When more than one pair ef
earphones are used an rf. choke

A sub-chassis_view, giving Lie Arrangement
fp[ parts and (he wiclng.
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should be cennected jn each lead io the
receiver 'phong terminals as indicated
by the points X. This, in conjunction
with the 001 mid eapacily mica by-pass
condeniser connected in this position
already, will prevent the ecomplication
of tuning due to the detuning efect of
moving 'phone eords if this precaution
is mot taken.

Only Small Pewer Wanted
Sinte low voliage only is required for
strong earphone reception, plate power
consumption i3 only 5 milliamperes,
which means that three 60 wolt light duty
B hbatterfes of good make could be exs
pecied to give 12 months' service with
this reeeiver, However, the two plate
woltages of 45 and 130 may be obtained

from a slandard B power eliminsior,
Heater current is available from the
secondary of 8 step down  transformer
which delivers 4 volts frem the a.e.
mains.  Although this transformer is
mountetl en the receiver chassis, it is
-ﬂ'ef&mh]*’ to keep the unit separate
'rom, the set unless the ariginal measure.

ments piven here are Increased to per- |

mit pf grealer spacing between the
valves and the transformer. Closeness
of the transformer unless it is heavily
shielded with ircn, may result in ine-
duction noises which no amount af filler-
ing or by-passing will remove from the
receiver putpot.

Paris Review in Brief

The metal panel and sub pane! ma=
terial may be treated fo produce a neat
duil surfsce appearsnce by dipping in
a solution of het saustic soda and water,
Trial should be made with several serap
pieces of the metal to determine the
eotrect time for freaiment. This will
only be a malter of seconds however,

Both tuning and teaction condensers
ghould be seleeted earefully, There
should be ng trace of side play which
would eause the movable plates to move
sideways when the shaft ig formed. A
condenser suffering from this defect
would cemplicate tuning considerably,
Similarly, the wvermier dial should he a
smooth moving type with no traces of
“baecklagh." .

On no account should a mains switch
be mounted to & melal recejver chassis,
The heater switch i= oplional since
switching may be done st the lipht or
power oullet Inte which the primary
wires ol (he stepsdown transformer are
plugged,

A  standard size three plale aerial
coupling condenser (C1) will be satis-
factory. A 5 plate mideget type would
alza be suitable.

PARTS LIST

Panel Tln, x Tin. gouge 18 alu-
mininm, '

Suls ponel and brackets §in. x Tin,,
or 8 cliassls measuring 2in. deep,
gauge 20 material,

One 7 plate ‘midget tuning com- |
denser (C2).

One 9 plale midget reaction con-
denser (C3),

Slow motion vernler dial,

Ileater switeh (optional).

1 rd. choke.

Grid condenser {mica) 00025 mid
capaclly [C4).

lnrld leak 2 megehms vesistance

Deieedor plate reslsiance 270,000
ohms (R2),

3 plate aerial ecouplng condenser

Resistance coupling  condenser .61
mid, ecopacity {mica), C5.

Grid resistance 500,000 ohms (R3).

Amplifier bias reesistonee 1000
ohms ({Rd},

Amplifier reslsianee by-pass con-
denser, | mid. {(C@).

Two UY type wvalve socheis and
one UUX iype valve socket,

Three battery derminals (B meg.,
B pos, 45v, B pos. IS0v.).

Aerial terminal.

Two phone terminals.

Step down (ransformer (1 wolt
secondary o seil British ealves of
the 4 voli heater type) FT.

One 001 mid eapaclty mica by-pass
condenser {C7).
One 0001 mfd capaciiy mica con-
densexr (C3).

original receiver will! Indirate that no

Mounting the Parts

The tuning and reaction condensers
are momited divecily ta the metnl panel.
The aerial coupling condenser (CI) and
the phone terminals must ba bushed
from the panel by use of fibre washers.
The photograph of the underside of the
particular order in the placement of com-
ponents of this simple set noed be fol-
lowed. .

It will be noted that a plale resistance
value of 250,000 obms has been obiained
by connceting lwo resistanpes In series,

The UX. valve |
socket takes the |
plug-in coil. It
should therefore be
of the moulded
bakelite type with
good spring clips in
ifs_construction. The
coils are wound on
8 piece of bakelite
former to slip over
the end of the stand.
ard UX valve base.

Frent view of tha ye=
ceiver, demonsirating
the selative posgitlons
of the confrels: Top
left, the merlal conden-
ser; battom Jeft, the
renctlon control: cens
tre, funing dinl; while
below fs  the switch,
and st the extreme
righl, the (wo head=
phone lerminale,

Left: A drawiog showing how the coll
should be wound, while on the right
is o pholegraph of Lhe fnished job,

The reaction coil is wound af the bot-
tom of the former of gavge 28 d.2.e. wire,
its beginning connected to the flament
pin directly (not diagonally) opposite the
grid pin of the UX base. The end of the
coil connecled to the second F' pln {dir-
ectly opposite the plate pin of the basel,

The first seciion of the grid coil con=
sisis of 5 iurns of gauge 24 dsc. wire
wound at a distance of between a %W
and % an inch from ithe reaction caoil,
A Y inch space is left between the §
turns section and the remaining 3 and
10 turn sections which sre wound close
together, tapping being brought te thres
terminals mounted st the top of ilhe
former. Conneclion from the grid pin
ta the reguired one of the three ter-
minals iz maintained by use of a small
flexx lead and spade type =older lug.

The beginnipg of the 5 turn ssction
coninects to the plate pin of the coil
soeket, The end of the grid eell and the
twa tappings pt 5 and 14 turns connect
separately to the three ferminals, The
aerial terminal and the itwo B posilive
terminals must be bushed from the
chaszis in the same [fashion as the two
headphone terminals.

A wiring in words description s
searcely necessary pnd the simple fol-
lowing of the gircuit should enable anys
one to make a successful job of the
wiring, This should be done using rub-
bered flex, Use solder lugs for all joints
fo terminals or chassis

The earth connected to the receciwer
can be Thade to the centre-tap terminal
of the filament transformer secondary or
to the B negative terminal

After wiring has been checked and re-

checked to e sure of correctnoss,
switch on primary after haw connet-
ed B terminals to either B baltery or

eliminator supply sonrce.

Allowing a minute or twe for the cath-
odes lo commenee their emission, turn
reaction control untll & rushing sound
to indicate oscillation ls heard,

On the Arst tapping which tunes frem
about 20 t¢ 3% metres, veE little noise
will be noticeable, but en the two upper
tappings the stmosphers becomes noisy
under average unseitled weather condi-
lions. Note whether the detetlor cscil-
lates satisfactorily on aM of the thres
tappings. I csallation Is Berce reduoce
screen voliage.

Depending upon the length of the
aerial, cne or more “dead spots™ will be
noted. hese are points at which th
detector will not osciilate, By turnin
the serisl condenser plates out of mea.E
this trouble may be avoided with o loss
?f, signad strength and complication of
uning,
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The Super Selective
Crystal Receiver

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 The number of turns required are 43,

1S

| lower wave lengths, with taﬁg]ngg at 1T(X)y and 31(¥).
—_— For instance, the trap would hardly | The coil should be wound with
- RADEX, be reguired while tuning in 3LO or 3AR, E:uge 20 D.C.C, and requires 42 turns to
as there is a fairly great freguency 2 placed on it with tappings at every
The basie clreutt of the crystal sel, separation between these two stetions, | sixth turn from zero end, The ends of
but with JKZ and 3AW it probably would | both these ecoils should be fastened to
~ ESPITE the facl thal th be essential, b " soldering lugs screwed to the formers,
E TE “the fac al they are The set has been arranm with two - — —
Dra idly being displaced by ysmall ‘ B god ] At Q*; R Ty
valve receivers, the erystal zeb still

these who seek the cheapest form of re-

;1 o considerable vogue amongst THE LIST OF COMPONENTS
ceiver. One of the difficulties of the REQUIREL

uri;stagl receiver is its lack of Imheramt 2.0005 mfd. variahle condensers, Cl,
selectivity, 5o that users of such sets find | CZ and two _dials.
it almost m‘u:{:aassible to scparate the 1 crystal detector, CIDb.
warious "B rciasg stations, 2 piee:zs of former (sce text).
The receiver deseribed hore s pre- 3 terminals, 2 banana sockels and 1
sented in an endeavor te overcome this | plug. ) . ‘
drawhack and to permit the crystal sel Ehonite panel, 1042 x 7% inches. |
user to oblain the freedom from station Strip of ebonite for lerminals,
interference enjoyed by hiz more fortun- Spme fex, 1 basehoard, 10 x G inches,
ate valve-get-using calleagues, and a few serews. 1 \
s Ry . | Irapex T ) 1
The Circuit Design =5 = The urlg&-ﬁnj_uysm ﬁoak-gq; -enmm;{;q
The eireuit deslpn is a very simple | aerial terminals, one incorporating the | with a bullt-in wave-inop. Norma v 1n¢
and “straighiforward  one, consisting ‘of | rap, while the other i connected direct | Mcrial o plugscd fe ALl i caes of
cloted circl formed by the soil Liand | to Ll Shecey bringin i trap e operaton
eillatory path, with the detector, éahone& ‘ Winding the Coils Mounting the Parts

acrial and earth directly eoupled tp it The coils L2 and L1 are wound on 2-
In Fig. 2 the seme circuit still exists, | inch and 3-inch formers respectively
with an additional trap wired inte the | with gauge 26 DC.C. wire. Commence

In mountiing the paris, the pholos
graphs of the original receiver should

cireuit. This i= used to eliminate any winding coil L1 an ioch from ome end. {Continued on Page 20},
| - — 2 _ ]
AE AE2 AEY E P— ;
K G —© ©
[
‘\ | 2 |
| FIG a X ki
F1G 2 M Le ‘ L!
| : | i |
| Z Z [
o | é;
Fw ré_ 4 F
Ci c2 Ch
C
|
[RADEA | ) | N _
ol o Ll { ll_/ P il o P P iy o o _.:‘: R A A T T T TS o L e T f/‘?};‘;—f/ff R e
T - T Ty = . e .
e e i
Il clecismstanees obwvlale the wse of a irap, The complele plant view of the layont and wiring of ihe combined pryual set
the lovoul and wiring ef the circait shewn and wave-irep Is shown above. Dctectar CD adunll}' iz moonied om  Hhe
in Fig. | ave ag depleted abowve, panel’s front, bui here its position Is varied in order that its wiring may be clear. |
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The Ultimate A.C. Two

Employment of a dual
purpose valve gives this
model both punch and

sclectivity

By RADEX

a.c. “fwo” we have turned out io

THE “UUltirnate 2" is the best litile

date. Here ig the way to build up
ihe design and prove for wourself
the truth of our contentions.

Details of the Circuwit Design

Regard the 6FT In Fig. 1 carefully, ba-
cause argund it are built two tuned eir-
cuits, Working from its top Bz drawn
ere the r.f. plate, serecn-grid and con-
trol grid. Aerizl impulees are fed into
ihe laiter of these thres through the
apeney of o tuned cireult composed of
L2 and Gl. The r.f. plates output leeds
through primary L3 inte another tuned
cirewit comprising L4 and 2G, the lat-
ter being the second secticn of the Z-gang
condenser,

On the leaky-grid system (C3 belng
the grid condenser and B2 the leak)
this second tuned eircuir [ceds back into
the grid of the trlode section of the
BE'Y (the lower ecombination), and so0
sctuates lhe triode plate therent ‘The

Lompare these keyed conrponenis with the circult dlagram

Conlrols are lioiited do twa: The upper one s ihe slation selector, while
below it )z the volume regulalor.

latter is fed through Lhe primary of
audio transformer AT, and so, very ob-
viously, actvates the control grid of the
audip pentode. Nothing could very well
be simpler provided the following salient
pointz are rigorpusly followed:—

In the case of L1-L2 contained In the
same ean, primary L1 must he very
loosely coupled to L2 the former should
oot exceed 10 per cent. of the turns

| of the latter, and there should be cne-

cighth inch (at least) gap between them.
The reverse holds good asregsrds [3.14.
Here the former should be over-wound
on the latier, and should eontain st least
G0 per centl. of its (L4's} turns.

Rl should nol exceed B resistance
value of 225 chms Neither shouid R2

oo

and List of paris.

be more than 500000 ohms, bul C3 must
be 0.0001 mid. The woltage applied to
the screen of the 687 and alse to its
trinde plate g5 feed through the audio
transfermer, should be 100 when
measured at the approprisie tap on the
voltage divider, VD. Both fsking the
same tap, one shunt condenser sulfices,
and thal i= C3

Latitude is permissible with regard to
the audio pentede, merked tentatively
Y2435, Should you already have such a
tube by all meons use &, and, in that
case, ooly one of your existing trans-
former’s filament secondaries will have
to be rewound fo 8.3 wolls for the GFT.
On the other hand, ¥ you are building
an entirely new set, order the power
transformer, PT, to the speclficslions
given in the list of paris, use a 41 s
an aulput pentede, and heat boeth 11 and
the 6F7 [rom ihe same 63 wolt secopm-
dary, Either pentode employs the same
resistance value at R2, although the un-
distoried output of the 41 is slightly the
higher.

Do not forget that the most sweeess-
ful method of ¢ontrolling wvolume is
the shunting of sudio transformer AT's
secondary with a high resisiance poten~
tiometer. 1f = Bradleyohm Iz em-
ployed it does not need insulation from
the chassis no matter how it iz wired,
C§ acts as an efficieni tome correcter.

Chassis Arrangements

THE accompanying keved phota of the

companents' lay-out on top of the
chassis affords a coneise and easily fol-
lowed plan. In general the dimensions
of the chassis as given in the Parte List
(13 by 74 by 2% inchest will afferd
zmple rogm. Heighl and depth should
remain under any eclreumstances, but
were the power iramsformer PT wery



Page Twenty

ALL RADIO RECEIVERS

far from sgtandard physical size, that
factor might cavse a wariation In lengih.
Beneath the chassls, wide the rorres
pending photo, the ounly real Axtures
are valve-sockets, the voltage divider

ont the extreme left, and the wolume |

control in front.  All other minor At-
ments are of the tailed variety snd are
soldered inte position with the appro-
priste wiring.

Partieularly nets the placement of the
walve-sockets in relation to their heater
eonnections. 'These have been so ar-
ranged to keep heaterscurrent
elther short or, in the case of the 6F1,
g2 far from rt. connections as possible.
On the extreme lower left will be seen
the small piece of ebenite, bolted to side
of the chassis, that supports and insu-
lales tha serial terminal.

The wiring order of the T-pin, &-pin
and 4-pin sockets is shown IN REVERSE
in the gecompanying Flg. 2. This 15 |

leads |

how you will see them when wiring is

When wiring sefer lo ihese soeket-con-

nectien  Indicators, They show the

sockels as seen when viewed trom below
Lthe chassia.

undertaken. “D3" represents the soce
ket let into the back of the chassis into

which the spesker is plugged. “P",
therenf is wired to the F terminal of the
B-pin  {audle pentode) socket, the
speaker's field poes gcross the two F's,

while the jumper lead between G and
the right-hand F la wired to the high
voltage end of the voltage divider and
also to SG of the afore-mentioned 6-pin
socket.

Wiring Notes

FEW‘ if any, snags exist In the wiring.

As ususl. commence by joinlng up
gll heaters to the corresponding points
on the power transformer and then take
the high voliage secondary of the lat-
ter to PP of socket 80. Do not omit
to earth to chassis one heater connec-
tion on both the & and 7-pin sockets and
then put in the power smoothine sys-
tem.

Mest mount the volisge divider and
comnect up the four wires of Lhe audio
transformer io thelr appropriate points.
The resistors and Hxed condensers can

PARTS LIST

€l and CZ—Tubular condepsers
of 83 mid. (T.C.C., Charzx, Dubl-
fier, Concourse).

3~=Mira condénser aof (.00mid.
{T.C.C., Saxan, Welless, ubilier).

C5=3ien eondenser of LU0 mid.
{T.C.C.. Saxon, Wetless, uhilier),

4. =Dy electrolyiic condenser aof
W or 23 mfd. to wilhstand 5
volls. [Conconrse, T.C.C., Chianex).

N5 —Dynamic Speaker with 2300-
ohim Rld and In-pmt transformer
for either t¥prs 2A3 or 41 pentodes,
fhe characferistice of both hcing
praciically similae.  (Jensen., Jubi-
::1?' Saxon, Precedent, AW.A4., Am-

on).

Il and E2—Elecirelylic conden-
| s2rs of 8 mfd, each tested to 450
valts. (Polymet, Dubiller, T.C.C.
Dulyvtie, Coneourse, ete.).
GL oamil G.E—Duul gmn,, tuning
condenter Fa(8: ] type.
I[Slrnmbu'rg-(fmlmn. Saxon, Essa-
nay, Rarcophone, Alrwaey, Prece-
dendl.

Ll-L2—Actial-input imning coil.
IR.C.S., Fssanay, delhourne, Saxon,

. Angls, Paramaunt). (Shielded, see
fext),

L3-L4~RF-det, lnput tuning coil.

R.C.5.. Essanay, Melbourne, Saxen,
Aegis, Paramount), {(Shiclded, se2
text).

| PT, = Power transformer: main

secondnry 373-0-370 dg 400-0-480, one
1 al 5V. ond $A.; one at 6.3V, and
| 24, and one at 25V, and ZA. ep-
timm] vide text, (Radiokes, Suxon,
| Precedont, Yeleo, Essanay, Aegis,
I Wendel, Kelvin, ete.).

Rl = Wireswound resisior 225
olims., 15 M.p, (3LA., Veleo, Radi-
okes, R.C.8., BSacon, Preccdent
I Paramount, Wmdel}

=

RADEX
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13, — Wire-wound wﬁistnr, e
olims, 50 M.a, (MM, Veles, Radis
akes, R,CS. Saxon, FPreeedend,
Paramounni, Wendel).

R2, — Onc-waté G-L resisior 4.3
meg. [(Cavhorundum, LR.C,, Saxon,
Chanex-Silent, Stedipawer, Uhmlte).

T—=Standard ealin audie iTans-
former — prefecably  manufacturers’
type with pepdant (ails. (A WAL
Radiekes, Perranti, Essanay, Prece-
dent, Formo, Veleo),

VC. — Poteniiomeler of 250.000
ohms, volume control. {(Bradley-
ohm).

VD.—Volloge divider, 15,000 ohms
tapped. {Radiokes, Paramount,
R.C.S., Precedent, Lssmmy, Saxom,
‘Vlr.-lco, BLAL., Wemiel),

Twa

Velves—One cach 6FT. 286, and
either 245 ar 41—See text re Inltcr
{Radioiron, Ken-Rad, Philips, Mul.
tard, Tung-Sol, Speed-LE.C.l.

Snnkch,—T\m I pin_and one each
i-pin and G-pi One  comphkady
yvalve shleld uud "ane grid-clip.

Sondrics—0ne  llomioated vor. ‘
nler dial to track wilh movemunt
of tuniny condenser onit G1-G2;
sitndry  machine serews and  nuls,
small; six vards Beldmn wire fov
conncetions and some lwin-flex for
connections fo power-peint. Small
pitee of scra= ehonile amd fwa ter-
minals.

Clipssls~Of No. 186 gauge alu-
miaium Lent and drilled ps illus-
teated, mensnving 13 = Tih x 2
inches. (Gro, While),
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now be filled amd the wvolume contral
wired, remembering to earth the lal-
ter's centre lug.

Now salder a lead to the UNDER-

MNEATH lugs on the fixed vanes of the |

tunlng  condenser and  then
mount . Fit and connect up ecils
L3-14 and LI-Z in that order. The top
of L4 goes down to one end of C3 that
iz already soldered to TG of the T-pin
socltet at its other end and the lead
pendant already from 23 alsse  mHoes
through the chassis to the same point at
the end of C3 (Le., that NOT attached
to TG,

The top of L2 comnects to the lead
already provided under Gl. Fit the 6F7
in its sceket and then comnect its con-
trol grid pip (CG) fo the TOP fixed
Wete ronnection of G1. Dial light Jeads,
unless earefully placed, sometimes create
a myslerious hum, so it is better not to
pat them in until after the model bas
had its initial test out.

2-gang

General Operation

The best results were obtained by
omliting the use of any serial and
merely connectng a good earth lead to
the set’s asrial terminal, Buill, as pointed
aut wreviously, in wery unfavorable re-
ceiving areas this might give rise to In-
terference helween  two  stalions on
closely allied wave-lengths. In the latfer
instapee use a short indoogr aerial and
. Ganging the condenser sections iz a
simple operation, section G1 being the
meore critical,

First see thal the contral VC i set to
give maximum wvelume; that iz to say,
get {ta arm so 1that ALL its resistance is
In pirepit, and, If in doubt, elip the
back off the Bradleyohm to make sure
such a conditlon exists. Open BOTH

HemnmiEn

A e

trimmers about three-guarters of & turn
and tune down toward the boitom end
of the dial. As seon as a station is heard
—and at first it may be weak—work on
the trimmer of 2G until & maximum of
velume is obtained. As the volume rises
eut it back on VC, so that you are alwayg
working on a comparatively weak signal.

Unless this ganging. simple though it
be, is done thoroughly, not only will you
be liable to get umnecessary interfer-

| ence, but definite distortion wil! appear

in ihe reproduction. The same latter
conditien will periain if the volume is
cul back 1se much. Both the 3A5 and
the 41 like ta be fairly well driven. If
¥you change from an earth ns an aerial
to an merial proper, or vice-versa, G
will have fo be re-ganged.

The dial coverage iz all that can be
desired. In the original model we em-
ploved a 2-gang Stromberg-Carlson con-
denser and R.C.5. coils. With that com-
bination JAW comes in at 11, while 3AR
is heard on 92 dial degrees—the latier
being an Effco of the type illusirated,

Therc wxe few components benrath the chassis, and the wiring Is bolh simple
and gpen,

The rear pf the chassis eareics the dynamie speaker plug only.

Super Selective
Crystal Receiver

{Continued from Page 15)

be studied, It will be seen that the
cofls L1 snd L2 are placed at right
spgles. This j= most esgential, otherwize
interaction will be raused betwesn them.
The terminal strip should be located st
the rear of the sei.

_The crystal detector can be either the
fixed or cal's-whisker {ype, and is
mounted a little above the {wo con-
densers Cl and 2,

Wiring

The wiring of thiz circolt is wvery
simple, snd should effer no diffeuliies ta
the naviee,

Commence by tsking s lead from M
of L2 to one side of T2, The other side
of C2 going {0 2 and also to aeris] 1ef-
aminal J, An sligator clip is seldered
to a piece of flex about 3 inches long,
the other end being joined to )
The clip is fastened to gne of the lap-
pings on L2, the correct poinl being
found by experiment.

That completes the wiring of the trap
crruit,

Conhecl the beginning of the eoil L1
(Z) ta one side of Cl, the other side
going o its M end.

Another lead is teken from AE] to the
tapping on the coil known as X. This
Jead s also joined 1o one side of the
crysial detector CD, while the other side
of CD js fastemed to one of the phone
terminalg, )

The remaining phone terminal iz sel-
dered 1o earth terminsl and also o the
remaining tap (¥) on coil L1 "This com=_
pletes the simple connections.

When irylng oul the receiver
aerial intg AFI socket, connect the earth
and phones, adjust {he crystal end ro-
tate dial Cl unfil a stalion Is heard, then
readjust erysta] to its peint of greatest

lug the

‘sensitivity.

If interference is being experienced on
the lower bands, the aerial should be in=
serted in AE2 socket and C2 adjusted
until the offending station is eliminated,

The length of the gerizl used on this
erystal receiver should mnot exceed &0
feet for satisfactory results,
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The Band-Pass Local 3/4

—y VEN in these
| days of supet-
‘ sensitive re-

ceivers, which
make the reception of
internetional — broad-
casting  stations  so
simple & matter that
the nen-lechnical set
user ean obtain good
resulls, there is a de-
mand for a simple
type of set which is
capable of reproduc-
ing the loral broad-
casts with clarity of
fone and freedom
fiom interference.
This is mainly due o
the fact that, excepl
lor & few dred-in-
the-wool enthusiasts,
the pastime of ‘DX
long-distance listen-
ing has palled, and
the main reguirement
is high quality receps
tion free from that
accompaniznent
ligh-powerad
which iz comple-
mentary to the ‘cpen-
ing out' of a really
sensitive  receiver.

Apart  fremm  the

gueslion of toene .
quallty, which is fairly easily arranged
W salisfy the most critieal lislener, the
chief requirement of the locsl receiver
is seleclivily, ithe capability of separat-
ing stations which operate on frequen-

eiez separated by only a few kilocycles

Practical Applications

There are two ways in which this de-
sirable feature can be obiained. Either
the guper-heterodyne principle, in which
the fneoming signal frequency is mixed
with & locally generated frequency o |
meke a third, or the standard multi--
tuned circuit systewn can be used. Both
melhods are extremely satisfactory, but,
where range is mol 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 circults tuned to the receiv-
ing frequency, For one thing, it is sim-
pler and cheaper to build than the aver-
age small superhet, and it is less sus- |
cepiible to outside moises. such as static
and electrical interference,

Recent tesls with a receiver of the
type mentioned have proved it to be
very suitable for use in the metropolitan
area, where selectivity is of greater
irapartanee than segsitivily, The par-
ticular recelver used was one in which
m stendard 58 radio frequency amplifier
preceded a non-regenerative three-ele-
ment deteeter which ln turn was trans-
former eoupled to a pentode audio ampe
lifier. The netessa selectivity was ob-
fained by the use of o pre-selector stage
before the B.F, tuner, with the result
that it was possible deflnitely to sep-
arpte the warious stalions even in the
most unfavorable localitles.

The 56 type of detector was used, be-

cause experience has proved that, when |

tranefyrmer coupled to the sudio ampli= |
fler, this type of detector Iz capable of
% pain equel to that of e resisiance

coupled sereen grid detector besides hav-
ing & better tome. Further, if in order

A Selective and Powerful Receiver
With Interstate Possibilities

By A. K. BOX

This front view of Lhe chassls Hlostrates its compact consliruelion

to increase the sensilivity of the receiver,
it is deeided to add regeneralion. this
addition will be more easily carried oit.

Notes on the Cireuit
Study of the circuit disgram will show
that while due attention has been paid 1o
the by-passing of vulnerable supply
leads, ‘the number of components used
in the receiver has been reduced to &

minimum. For the reason thag its added

| current drain increases the field coil

excitation on_the loud speaker, a volt-
age divider, VI¥, has been included in-
stesd of the more common series cesls-
tor scheme [for df@pg)inﬂg the supply
voliage, Use of this divider is made in
the volume conirel arrangement, which
consists of a 10000 ohm potentlometer
conpected between the 4 vell positiva
tap on the divider and ground. AT
terminal on  the potentiomster s cun-
necied to the cathode of the r.f valve
through a lmiting resistance, B4, of 230
phms. The purpose of this resistance ie

, I"
gf.é M RFC

AFT

(rapex= ‘

Additional deiails for applying reacilon
in Lhis reeceiver.

te ensure thay there is
plways the minimum
bisg ol three volis on
the rdi. vaive, irre-
spective of the pnsi=
tion of the arm of
the potenliometer

The condenser, Cl,
connected between the
cathode of the 58 and
ground, provides on
ri. by-pass for the
resistor R4, end that
portion of VO which
mey happet o be in
use. The condenser
C3, which is of 1 mid
eapacity, was mnok
uwsed in the original
receiver, although it
may be incorporated
in the set with ad-
vantage, It acts 4= &an
r.f. by-paszs mudl in
practice will 1Y)
found io increase the
galn of the rf. stage.

The by-pass C5
which is also of 1
mfd., acts likewise

in the asudio see-
tion of the re-
peivar, deepening the
‘tome  and improw-
ing the volume. Ch is
a standard 10 mfd. 25 wvollt electrelylic
condenser, and B2 iz g resislance of 400
ehms. This =ciually should have 2
value of 414 ohms, but the small discreps
aney will not materially affecl the per-
formance of the pentode,

The condsnger 7 and {he reslslor HE
are conmecied in series between the
plate ond screcning prid of the pentode
with the objert of flallening the tube's
response and cutllng down some of the
high note amplification which makes
the average penlode so “tinny” The
audio {ransformer AFT may be any
standard ralio  instrumeni, although,
nalurslly, the hetler ihe transformer
thif: betier will be lhe tone of the re-
celver,

Coil Data

The ¢oils were of stondrad Weleo
make, consisting of an aerial coll {LL
L?, a pre-selector coi]l L3, and an rf.
coil L4-15, For the bepeft of those
who may wish to wind their gwn colls,
the following dats is provided. All coils
are wound on Marguis 1¥) inch diameter
formers. They are sereened with 21%-
inch diameter cans.

L2 consists of BB turns of 3 pauge
unamel wire, over the fllameni end of
which is wound the aerial winding, L1,
of 15 turns of 40 gauge d.s.e. wire tapped
at the 10th turn from the boblom of the
winding. L3 consists of 30 turns of M
gauge enamel wire with a separation of
3-16th of an inch end a further six
turng. The finish of L3 and the start
of the additional six-turn winding are
joined together, and, in wiring the set,
are connected to earth. LS will hawve
the same number of burns as L3, whilst

| L4 will comsist of 45 turns of 40 gauge

dse. wire wound over the Alament end

of L5

Although thiz coil dala has been in-
cluded, we ndvise the intending set
builder to purchase the coils already

N
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wound, as he then need have ne qualms
ahout lhe alipnment of the gong cone
denser when once the set is assembled.

The General Lay-out

The chassi= on which the various com-
ponents are mounied measures 14 inches
in length, nine inches in width, and 22
inches in depth. As can be seen from
pictures of the finished set, this chassis
size gives the constructer plesty of room
to mount the compotients and yet permits
a compact and etticient lay-out.

Looking at _the top view of the chassis
{l:e 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
detectar coil being the third.  The 38 is
- mounted at the extreme right of the
chassis belween the serisl and the pre-
selector coil cans. The detector is mount-
ed in & corresponding position between
the pre-selector and detector coil cans.

At the left we bave, at the front of
the chassis, i
.densers, E1, E2. The power transformer
is mounted betwecn the electrolytics and
the rectifler and power tubes which are
at the back. The three-gang condenser
is mountcd in the middle of the chassis.
The three-pin power plug is mounted
'alonf the left-hand edge of the chassis,
the four-pin socket for the loud speaker
Elug being mounted in the centre of the

ack of the chassis. The aerial and earth
connections are made to terminal strip
mounted ot the right of the loud speaker
socket.

Underneath the chassis we find that
in =addition to the valve sockels, the
power transformer, and the electrolytie
candensers (the connections of which are

the two clectrolytic con- |

A

A phmdgraph of (he top of the chassis illusteaiing the placement of L three-
a gBng luning eondenser, colls and valve sockels, eic,

made under the chassis), we have the

voltage divider VD mounted alangside |

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 econdenser

C6 mounted alongside the socket of the

Other componenis include the con-
denser block, C2, C3 and C3, mounted
between the gudio transformer and the
front of the chassis, the volume can-

The Paris Required

I Kit of Colls (LI, L2, L3, L4, L3)
(Veleo. Aegls, Radiokes, R.C.S.)

I Three Gang Tuning Cendenser (G,
G2, G3)., {Stromhberg-Carlson,
Saxon, Essanay, Raycaphone),

2 Six-pin Valve Sockets: 1 3-pin
Valve Socket; T 4-pin Valve Soc-
ket, (Targan, Marquis, Veleon, Pre-
cedent).

I 15,000 Ohm Vollage Divider (VD).
{Master Made, Radickes. R.C.S.
Veleo, Baxon, Precedent.)

i Power Transfonner, 406-0-00, 5 v..
end (wo 25 v. Windings, (Veleo,
Kelvin, Radiokes, Wendel, Saxon),

1 2500 Ohm Field Type Dynamic
Speaker to match 2AS valve. (Rolu,
Jubilee, Amplion, Saxon, Pre-
cedent).

1 Audio Transformer (A.F.T), f(Lls-
sen, Philips. A WA, Ferranti).

2 § mid. 439 volt Electrolytic Con-
densers (EI, E2). (Polymet, T.C.C..
Dulytie, Concourse,)

I 10,080 ohm Pnientinmeter (VC).
(Marquls, Radiokes, Saxon),

1 00025 mfd. Grid Condenser (C4).
{T.C.C., Wetless),

1 .006 mid. Fixed Condenser (C7).
{T.C.C., Weiless).

2 1 mé Fixed Condensers, 300 volts
working  (C3, 5). (Chanex,
Hydra, T.C.C., Concourse).

1 5 mfd. Fixed Condenser, 300 volis
working (C2)., (Chanex, Hydra,
T.C.C., Concourse). .

1 .1 mfd. Fixed Condenser, 3060 volls
working (Cr). (Chanex. Hydra,
T.C.C., Coneourse).

CIRCUIT AND LIST OF COMPONENTS

(¥

L/

CHASSIS.

Schemotle circnit of the Band-Pass Local 374

1 10 mid. 25 volt working Eleetro-

Iytie Condenser  (C6).  (Dulytie,
1.C.C.. Concourse),
1 250 ohm Resistor, 10 ma. (R3).

(Master Made, Radiokes, Velco,
Saxon, R.C.5., Wendel, Paramount).
1 480 ohm. Resistor, 56 m.a (E2).
{Master Made, liadiokes, Veleo,
Saxon, R.C.S.,, Wendel, Paramount),
1 2 megohm 1 watt type Resistor
{RI). {LR.C., Bradleyohm, Vclco.
Chanex, Ohmite).

1 10060 ohm | watt type Resistor
(RY. {LR.C.. Bradleyohm, Velco,
Chanex, Ohmite.)

1 58 Valve: one 56 Valve: one 2A5
Valve; one 80 Valve.—(Radiolren,
Kenrad, Philips, Mullard, Speed-
J.R.C).

1 Metal Chassis, 14 inches by 9
inches by 2'% inches. (Gee, White
and Ca.)

1 Muminated Verpler Bial.  (Efce,
Radiokes, Raycophane, Saxon).
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trol VO and the a.x power switch, Both
the latter are mounted on the front of
the chassis.

Point to Point Wiring
The wiring i best begun by starting
from the power pack end and leaving
the r.f. and af. connections until last,
Begin by commecting the centre solder
lug of the s supply strip to the O

lug on the nrimary of the power trans- |

formoer, The 20 welt lug on the trans-
former §s connected to ihe right-hand
solder Jug om the woltage strip, the re-
moining lug of which is connected to the
230 wolt lug on the translormer.

MNow conneet one of the high woltage
secondary lugs to ihe P lug on the 280
rectiler socket. ‘The G lug is connecled
to the olher high voltege lug. The centre
tap lug on the high voltage winding is
connected Lo the chassis, as is the centre
tz3 lug on each of the 2.3 volt filament
windings, One lug on the five volt fila-
ment winding is connecled to one of the
F lugs on the 230 socket, the other F
lug on this socket being connected to
the remaining 5 wolt lug, to the posi-
tive lerminal on the electrolytic con-
depcer El, and to the Iug cn the lond
speaker sorket to which one of the field
coil leads Jater will be coomected.

A pair of {wisted leads is rum from
the 25 velt 5 ampere winding Y to the
F terminals on the 2A5 socket. A similar
pair of twisted leads conneels the 25

wolt 10 ampere flament winding X to |

the F terminals on the 58 and 56 soe-
kolz, Another pair of leads froin thess
flament lugs is taken up through the
chassis to lhe dial light ¥ ooy,

Now from the lug on the lond speaker
speket whieh is to carry the second field
legd take @ wire t6 the positive {erminal
of the sccond electrolytle condenser E2,
to lie positive end of the voltage divider
YD, and to ithe lug on the loud speaker
soelket which is Lo ecarry one of the loud
speaker volee coil leads, The other end
of the voltage divider VI Is conneeted
to the chassis,

Complete the wiring of .he 2A5 sockel
by connecting the electrolytie condenser
C6 apd the 400 ohm resistance R2 in
parallel with each other and hooking
the negative cnd of CG to the nearest
eonvenient ecarthing point. The positive
end of C6 is connected to the C Tug on
the 245 socket: The G lug on the 2A5
soeket is connected to the G terminal
an the audlo transformer AFT. The P
lug on the socket is connected to the
vacant voice ¢oil lug on the loud speaker
socket, The screening grid lug on the
245 socket is conmected to that wvoice
cofl Jug ou lhe loud speaker socket to
which slready is connected the positive
end of the voltage divider VD.

The MG mid. condenser CT is cons
nected In series with the 10,000 chm re-
glstor BRI and the vacent lug on C7 is

. ponnected to the P lug on the 2A5 soc-
ket. The remaining lead on R3 is con-
nected to the sereen grid fog om the
same gocket. The C mious terminel on
AFT is connected to the chassis, The P

terminal on AFT Is conneeted to the P

lug on the socket of the 56. The B plus
terminal on AFT is connecled ta one
lug on the one mfd. condenser C5 and
13 a point about 2% inches down from
the positive end of the voltage divider.
The other lug on C5 is connecied to
the chassis. The C lug on the 56 soc-
ket is connected to the chassis.

The sercen grid lug on the 58 secket
is connected to a point about two inches
up from the negative end of the voltoge
divider VD and to one luz of the .5 mfd.
eondenser C2. The other lug on C2 is
connected to the C lug on the 58 socket.

Ounc lead of the .1 mfd. condenser Cl
is conneeted to the C lug on the 58 soce
ket, as is one lead of the 230 ohm re-

sistance R4. The other lead on this re-

sistance is conmected fo the arm termi-
nal of the potentiometer R4, One of the
ouiside terminals on R4 is connected to
the chassis, whilst the other s cone
nected 1o B peint about 134 inches from
tvhﬁ negative end of the vollage divider

The other lead on C1 is connected tn
the chassis. Having completed this
stage of the wiring, we new may turn
our attention to the connaction of the
tuning ceils and gang condenser.

One of the aerial terminals is ecop-
necled to the top ond of L1, whilst the
other aetial terminal is connected to the
tap on the coil The other end of L1 is
connected to ground. The top end of 1.2
is connected to the fixed plate lug on
the front section of the gang condenser,
whilst the bottom end is connecied to
the bottom end of L.

The top end of L3 is connected to lhe
fxed plate lug on the middle section
of the gang condenser, whilst the tap
point (junction between the main and
the small windings) is connected to the
chassis. From the top end of L3 a lead
also is tsken to the srid p:& on the top
of the 58. The P lug on the socket of
the 58 is connected to the top end of
14 The bottom end of Lhis coil is con-
nected to ome lug on the 1 mid. con-
denser % and to the full pesitive end
of the voltage divider VD The other
lug on C3 iz connecied to ground.

The top end of L3 iz connected to one
log on the prid condemser C4, the other
lug of which is soldered to the G lug on
the 56 socket. The grid leak Rl is con-
nected in parallel with this condenszer,

T

Another lead from the tap end of Ld is
taken to the fixed plate lug en the third
seciion of the gang condenser, ‘This
completes the wiring of the receiver, and
after the set has been allawed to run
for a short period, to warm the valves
up properly, we may set about aligning
the gang condenser.

Lining Up the Trimuners

Assuming that the condenser is ok.
start ihe alignment of the tumer on the
high frequency end of the tuning band.
In the case of this particular receiver
use a short aerlal, say abeut 15 or 0
foet of wire around a picture rail, and
tune in JAW, When the stslinn is funerd
in to maximum volume try adjusting the
trimmer on the detecior section of the
pang to improve the strengih, A {rse-

tion of & (urn either way will usuoally

have a considerable effect,  With the
greatest volume adjusiment of the de-
tector stage Lrimmer and with the set
still tuned to 3AW, repeat the procedure
with the trimmers on the rf. and serisl
stapes In turn.

Increasing Sensilivity

In Fig, 2 will he found schematic das
tails which cover Lhe addition of re=
action io the detector valve., While it
was pat found necessary to use resctlon
in order to .obtain sulflelenl wolume
from the criginal receiver, there is al-
ways the possibility that the set con-
structor may wish to increase the range
of ihe receiver sufficlently to bring in
the Ilplersiaste slatiens. The necessary
alisralions are few, and consist of an
addilional winding on the eoil formes
which earfies 14 and IS the installa-
tion of a 23-plate midget condenser (W),
and the connection of a radle freguency
choke ooil between the plate of the 3
detector and the P terminal on the

| gudis iransformer, AFT.

The additional winding, Lk, may con-
glst of M turms of 40-gauge ds.c. wire
wound In the game direction as LS, and
mounted on the top end of the former
sbout guarter of an Inch awey from La.
The end of lhe winding nearest to LS
iz connecled to the P lug on the 56
socket, and 1he other end goes to tha
fixed plate terminal of the midget con-
denscr

#

=

Sree

An underneath view will give (he bullder a gand ldea pf Lhe layout ol variens
componenis
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THE JUNIOR

“AIRI

MONGST the many technieal
articles in “All Recelvers" will
be found several desgriptions of

" "all  wave” super-heterodynes.

This type of reeeiver represents the latest
trend in modern set design, and is cap-
ahle of remarkable shorl wawve reception.

On the brosdesst band it is also a
superlative performer showing that the
addition of the all wave equipment has
not, b any way, bmpaired its yse as a
broadeast veceiwer,

Preause of the number of valves em-

leved [t 5 rather a complex reeeiver to

uild unless one hos had a fair amount
of exparience in large set building. Fur-
thermaove the cost of making i may be
exeessive [0 some whose tastes and
pockels do nol run te large sets.

Faor these reasons the Air-Raider Junior
recelver was designed. It is modest in
cost and wery simple to build, whilst
its perlormance is fine,

Like its big brothers, it is an all-wave
receiver, which means that it ean be
used for broadcast reception of the logal
stationg zg well es recoiving the proa-
grammes of oversea short wave stations,
_ Plup-im coils are empleyed for the
reason that this s the mest efficient
gystem. In a super-heteradyne reeeiver
tﬁe loss occasioned by using a less effi-
elent eoll =ystem is usaally counteracted

i

Looking wnder ihe chassis we
find thet wery few ports are

AIDER™

A Simple A.C. All Wave Recciver
For The Novice
By C. A. CULLINAN

by having higher gain in the LF. system, |

ut in a receiver such as this, where

the actual signal is applied to the de-
tector valve, only the most eflicient eail
system can be considered.

A standard breadeast single gang vari-

| able condenser is used for tuning. The

&
el

A Trent view af lhis intcresting baby “all-waver™

filtering., For this resson the setshould
be used with a permanent maopnet type
dynamis speaker.

Point to Point Wiring
In wiring the receiver the greatest eare
should be taken in soldering the various

Coil Turns émd Wave Kanges

Wound on Marquis Ribbed Formers, 114in. diam,

Wave band, L1 Wire Space L2 Wire.  Spare. L3, Wire.
19-30 3 22 dse I%in. i 22 d=e. % 5 0 dsae
20-50 i ds.e Tain. 10 22 ds.e. I B 3 dae.

- 46-80 8 22 dse. Ysin. 14 22 dse, 3-18 11 8 des.c.

Broadceast 10 3 dase, Liin, I N dse 1 20 20 ds.e.

No spacing between turns in any windings.

capacity of this would be too large for
short wave work, so it is reduced by
automatically connecting a fixed con-
denser of 00025 mfd. in series with it,
when a shart wave eoil is pluzped in.

In the power pack 8 standard frans-
former iz used, bul the Altering system
is different from the usual in that a
double section filter Is employed wilth
pleniy of ecapacity t6 ensure adeguate

necessary to  balld the set
deseribed in 1his article.

joints, as a single bad connection een
E;Ddum ooizés ihal are wery hard to

The wiring should be started at the
power transformer by conpecting the
Enmary leads to the volitage plugs at the

ack of the chassis,
JFrem the twe outside S-welt eonnec-
tions on lhe power transformer run leads
to {he flament ping of the reptifier
scelcet (V3), Follow with twa leads from
the outside H.T. connections on the BT,
to the grid and plaie plns of W3, Twist
each palr of wires fogether. Join ta-
gether the eentre taps of both 25 volt
windings and the H.T.,, and run this con-
nection io & conveniept soldering at-
tached to the chassis.

Connect one side of the 0,01 mfd. con-
densers, C11, Ci2, to the chassls and the,
remaining lug on each to one high wvolt-
age side of the H.T. secondary so that
any stray radio frequency ecurrents which
mayeéue present will be effectively by~
paszed,

Take & twisted pair of wires and join
together cnre of the 25 volt windings on
the transformer to the healer-pins on
the audic socket, V2, and repeat the
operation with the other 25 volt winding
and the detector socket, V1.

From the 5-volt cenire tap connnciion
run a lead 1o one side of the choke
CH1. Jein together the remaining lug
on choke CHI, and the # lug on
choke CH2,

The_elestrolytic condensers are wices
by joining the centre lug of condenser
Cl0 to the rectifer filament winding
centre top (S-volt), The lugs on con-
densers C8 apd C9 are linked together
and then joimed to the connection bee
tween the two-power chokes The re-
maining condenser, C7, goes to the um-
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connected lug on choke CHEZ and io the
nearest end of the voltage divider, R5. i

The flter thus eonsists of the chokes |
CH! angd CH2, with & condenzer input |
of B mfd, intermediste eapacity of 16
mid, and sm output capacity of Bmid,
;vhich effectively Temoves all hum from

A sik,

_Earth the freg end of the voltage
divider. ) ‘

The sudio socket, ¥& Is the next to
recelve stiention. ‘The grid pin and the
grid comnection on the audio trans-
former are joined together, and the plate
pin of the speaker socket is wired to the
plate pin of ¥2. The grid pin of the
speaker socket is then linked to the
sereen grid of V2. The tone eorrector,
comprleing condenser CY and resistor
B3, is fitled by Joining these two com-
ponents in series and wiring them across
ihe two speaker pins. . -

Coil ' Socket Wiring -

Bias for the output valve ls oblained
by Ihe woltage drop acress a 450 ohm
resister In the cathode cirenit. This re-
sistor i3 connected

!l‘tl

. I
E

A schematic diagram ef the wiring of the cofl socked.

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

earthed to tha chassis. Coll secket lng
HZ is alse earthed. .
The fxed rconden-

geeess  the 25 mid,
electrolytic condenser
6. and the combina-
tizgn  wired to the
cathode of the 2AJ
(V2 socket and the
chassis, Care should
be taken to sea that
the posilive of the
electrolytic condenser
is joined to the eath-
ode. Earth the free
end of the audio fre-
queney  transformer
LAFTY secondary. .

L3

ser, CX, 000025 mfd,
has its lugs bent,
end is faslened
dirgetly 1o the eath-
ode and Gl lugs of
the coll socket. The
cathode Iug also is
wired te the stator
plate lug of the vari-
eble condenser, CL
The grid conden-
ser, C2, is fastened
directly to the GL
lug of the eoil
secket and the grid

To the screen grid
connection  on  the
audio socket connect
a lead which termin- ‘
ates at the junction of the twe elee-
trolytie condensers, C8, C3.

Now wire lhe detector valve socket
and the coil sockei

grid

The wirlng conmeciions te ihe pins of the plug In-colla Lell; (he short wave

toils, mnd, right, 1he brondcost coil,

socket, V1, is connected direcily to the
tfor pramophane pick-up  usel.
The middle one iz joined to the H1 lug
on ilhe coil socket, and the olher ia

The stliemalie clreuit of the twoevalve allswave rccciver, which shonld be
stedied in confunction with (he coil sockel wiring diagram.,

— lug of the detector

sorket. The & meg-
chm geid leak is
then connerted

across this condenser, L

The GZ lug on the coil socket Is
joined to the plate lug of the secket WL
and the P coil socket lug to the stator
of the midget condenser, 3, ‘the P
terminal of the audio transformer.

The 2 mfd condenser, Cf is fitied
into place and one lug wired to the B
plus terminal of the sudio transformer.
A resistor, R2, 15,000 ohms, also {8 con-
nected to this lug with it other side
going to one of the cIiFs: on the valtage
divider f{about 60 wvolts),  Earth the
other side of the 2 mfd. coudenger.
The eathode of the detector socket
should then be carthed to cemplete the
wiring.

Coil Winding Details

The disgrams_show the connegtions
to both the coil formers gnd the coil
socket from the underneath, and it is
imperiant to temember this when con-
necting the wires to the coil former

ins.

l:'Im all cases, the reactlon coil, L3, Is
the first to be put on since it is at the
bottom of the former. .

Dl a 1-16th lole al the Boltom of
the former, and in line with the G2
pin.  losert the end of the wire and
commence to wind on the required
turns, When eopmpleted, drill another
hale In line with the P pin on the lor-
mer and secure the end of the wire,

For the ssrondary, L2, messure up
the former the specified distance and
drill o hole opposite the 112 pin, Wind
on the required turns snd pass the end
through a heole opposite the Gl pio

The start of the aerial coil, L1, is
made opposile the II2 pin, and finished
opposite the Hi pin,

{Centinued on Page 47}
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And Recommended by
Technical Experts of

“Listener In” and “Wireless Weekly.”

PIGTAIL CONDENSERS
Nap-iaductive
2 mid. L. oi. ue ey e 8

ol M. o a0 Ge 6 e e
Ll mid, .. o ca b o

W.2, RESISTORS

2000 ohms & m’a

3000 ohms 5 m‘a

1800 ohms 50 m'a .. ., ..
1300 ohms 50 m/a

250 ohms 80 m/s

7ol olims 100 m’a

2000 ehims 50 m/a .. .. ..

3000 ohms 50 mfa .. . ..

DIAGRAMS F
SUPPLIED FREC

Specially Designed
For Superheterodynes

18
12
1/

13

COLLINS STREET, MELBOURNE,
Phones—Central 1030-4071,

Rayeaphone $-pang
“Procision” Cone
densers .. .o .o .o

Raycophone  J-paog
*Precision™  Con-
tensers ., ,, .. ..

Raycaphone  2-gang
“Precision™ Con-
densers .. ., .. ..

Raycophone Dorum

Dial with Escut-
.. 15/

cheon .. .. ..

Full Raycophone Seckets:
Vision wilh escut- UX 4 pin
cheon minus lamp UY 5 pin .. .. ..
. A UY § pin

UY 7 pint vn os o

Stand O lasulalors .. .+ o W
Intermed. Freq. Transformers ..

Rayenphone  Spring  Terminal
with nut and washers .. ., ..

Plain Escutcheon Plate F.V, .. ..

Wire Wound Poatentiometer
Valume Contrals . .. .. ,. ..

Yalve Shicld Wibase .. .. .. ..

Valve Shield
G-pin 1ype W/base .. .. .. o+ 4

Shield base onby .. .. .2 .. o
Raycophone R.F. Choke ., ., ..
Pick-up Jucks with shorling link
RADIO DILPT..

266 Collins Sirect,
Melbaurne,

Phanes Centrai 4070-4071

J6-

2178

20/

v

13
2f
126

13
Ly

8/6
12

176
6d
246G

3
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J JITH sa many super-heterodynes
available, either described
these pages, or-already om the

market, in commercial form
another might, st Grst zight, appear al-
most superfluous, Agalnst this it mmust
be pointed out that the consiant arrivals
of new types of fubes necessitate sundry
maoadifications and elaberatinng of the
hasie eircuils in which they are desigoed
to worle.

It iz generally believed that cerlain
equine quadrupeds have impraved acce-
leration whein asked to display their
abilities in parlicular arenas, The same
applies fo walves. For example, Eugapznse
wou own a super-het. in which a is
the suledyne detector, and you wish to
alter it to a 57, Theoretically the only
wther rhange necessary is an alteration
in the value of the bias; actoally the 1e-
sultz will bz infinitely better if the con-
stants of the osecillator coil are changed
too.  Any wireless receiver depends
upoen its weakest, or least sympathetie,
link, And so, while pew walves continue
to ke evolved, new or modified circuils
will have to be published in order to
give full foree to repested construetional
improvements,

e Special to Golden

In the Gilded Melbourne Siynr we
deal exclusively with ac, valves of the
dewolt series and they, malurally, require
special treatment in order that they msy
give of their best. In griginal, as
pictured en these pages, the Philips
Golden Series was employed,

The remarkable feature of The Gilded
Super iz lis intense quietness in gpera-
tion, ie., its low noise level. It 1s on
exnggeration to say that 1 have not pre-
viously handled a 4/5-valve super inat
i8 eo free from parasitic sounds. This
is, of course, atiributable to the valves.

Its performance is definltely pood. Tone

By RADEX

A Super - Heterodyne four/five
valve receiver epecially designed
to operate with valves of the d-volt
series, snd employing a screened-
zrid disde-triode second detector.

LoMTROL

Above: Afrangement aof ihe clements In
d-grid diodeirlode

the type E444 4
second delecior. Below: The tabe's
socket conneellons viewed Ifrom below.

gnd qimli.iy are really bevond reproach.
Range is all thaf could be desired, The
separation Is éxcellont as the following
evidences will show.

Tested In Essendon, under the shadow
of 3LO and JAR., 5CK wes ahsolutely
clear of the latter station, whils there
were three of four degrees belween the
former and 2BL. Sydney—2CH bad no
background of 3DB, and three stations
(4BH, 2GN and JGL} ecame in between
3KZ and AW,

The enly major station wpon which
anﬁ signg of interference were poted was
2GE, behind which there was a moderate
background of JUZ. However, Lhe for-
mer's sigmals were go strong that this
was only perceptible between items.

Circuit Details

Treating with the actfusl walves tried
in the criginal, the E432T (V1) is a
screened grid tube that functions ss an
autodyne fist detector in the conven-
tional manner, while the E4i5 (W8) is
of the variable-BMu type, by means of
which quality the wolume Is con-
trolled, and operstes as the intermediate
frequency amplifier.

For the second detector binode E444
(V3 is emploved. This is a serecned
grid diede, the conirel grid of which
affords an audio lft, and it is much
more sensitive, end more capable of a
reasonable ‘delivery, ihan ls the com-
mon double diode.- It feeds the power
output penlede EMIH (VL adequatels,
and the resull is gufficient (o lead up
any ordinary 8-lnch dynamie speaker.
The cascede iz gompldwed by a 1561
(V3), a 4-volt filament rectifier.

Repeated tests prove that, for all usual
circumstances, one {uned sircuit ls a
sufficient] _aelec-dve Input to ihe first de-
tector. TE.!E is formed by the combine-
tion of the gecondary eoll AER and GI1,
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THE CIRCUIT AND ITS COMPON

AL —In-pul power plug 200/230 vells,
Cl.—Mica cendenser of 00015 mid.
C4, C8.—Mica condensers of 001 mli.
C5,—Mica condenser of 000025 snid.

Cg, C.‘.’Ed Cl0.—Tubular condensers of 0.1 }
i [

}T.C.C.. Wetless,

mid. T.C.C., Chanex
6, 1, CIA, C9—Tubular gondensers | Dubilier,
of 0.5 mid.
El, E2—Flecirolytic condensers of 8 mid, 500 velts
Cencourse, Dulyiie, L.CC., Pelymet, Dubiliec,

Gl, G2.—Two-gang variable condenser of 0.00043 mid.
Essanny, Stromberg-Carlsen, Prevedent, Airway.
KiL—Super-het kit 465 k.c, comprising tapped serial
coil (AER), oscillator eoil (OSC), two intermedi-
wie frequency transiormers (IF.4, IF.2) and padder
condemser. Melbourne, Radiokes WMidget, Strom-
berg-Carlson, R.C.H., Paramount. £

L.5—Dynamic speaker with 2500-ochim ficld with in-put
maolched to pentode EHIH or the like, cocves-
ondg to 47, Jensen, Rola, Precedeni, Saxon,
ubiler, Amplion.

PT—Power lransformer FOR FOUR VOLT VALVES:
Tapped primary, main secondary  400-0-400  volis
ond three 4-volt filament sccondarles. Radiokes,
Hileg, Velco, Aegis, Wendel,

R1, 5. —Wire-wound resistors of 400

ohres o pase T8 ‘ S;tﬁdlpuvwer‘.

R2—Wire-wound rcsistor of 400 ehmas Bi;%s" Jeadi-
to pass 13 m.a, ; pﬂl ster-Made

Rll.—Centre - tap fAlament resistor, Wgtlgs: Velto
2030 ohms, Wendel, ’

Ri1z—Wice-wound resistor of 250 obms
lo pasg 108 mma.
3. —Nesistor 2 megolims
Fd.—Resistor 1 megalun
ﬁg. ]ll»‘ﬁ—isﬂicsls}gl;al ﬂlﬁﬂiﬂﬂﬂ olums
—Resistar 10,000 olung
RY.~Tesistor 500,000 ohms okes, Bradley, LRE.C.
RI0.—Resistar 100,000 ohms Obmite,
TC.~Tone Control, 10,6 orm polen-
ticmeter I Marquls, Radi-
VC.—Volume contral, 2500 adim poten- I okey, MM,
tiometer
VD —Voltage divider of 15000 ¢hms, Radickes, Kelvin,
Velco, K.C.S., Wetless, Peerless, M.M. Stedipower.
Dial—Full vision. Radiokes, Aegis, Efro, Ruycophone,
Valves,—One each, E452T, E453, E{i4, E443H and 1561—
Philips. Or equivalenls by Cessor, Mullard or

Precedent, *

All poawer grid-leak
types, Carborumndum,
SHeni=Answer, Madl-

QOsram. .

Chassts of pressed steel or sluminium measwdng 17 by
% by 3 inches.

Sundries=3 5-pin sockeis, 2 4-pln sockels, and I 6~
pinner, machine screws, temminals, wire,

ENTS

]

DRAWN 8rF
| RADEX
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GILDED MELBOURNE SUPER-HET

Complete clecull of the Gilded Melbouene Super.

which is the fcst section of a 2-gang
variable condenser. However, a marked
improvement is achieved by feeding the
grid of V1 From a tap, Z, which is taken
out one-third fram Lthe top of the secon-
dary.

i ecan he suggested, with truth, that |

this is m “loser” method, but the subse-
quent amplification of the eircuit is so
great that drop of volume is impercepe
tible, while the gain in selectivity is
tremendous, The kit we used had this
lop provided, but any home builder can
easily apply it o any type of serial
ecoupling coll.

The makers of the valves used in this
design (Philips) suggesied to us thal, es
regards the oscillatar cireuit, the best
resulls would be obtained b}r placing
the piek-up (the smaller eoll of OSC) in
the cathode lead, and wiring the closed
cireuit (comprising G2, PD and the larger
coil) in series, with the primary of in-
termediste freguency transformer, IF.L

We tried this and then iesied out the
arrangement shown, which Is exactly
ihe reverse. On the air our method
proved far the betler of the two, and so.
in spile of the maker's advice, we have
no lhesitation in recommending it here,

The Oseillator Circuit

We found that, with the aperiodie
cathode system, biay resistor RI breame
extremely critical and that line-voltage
fluctuation (to which everyone is sub-
jected to some extenl) was apl to pro-
guee desd-spois so far as oscillalion wus
concerned, With the method shown
neither of these snags appeared. RI1,
though naturally eritical, 1 not super-
latively so, and the gutodyne V1 fune-
tions easily and steadily.

It will be noted thai the complete
outfit ealls for the use of only a 2-gapg
condenser, and four coils (including the
two intermediates). Thus, as apainst a
pre-selector circoit, we szave one coil

and a third seelion of the ganged come-
denser. In thess days of desirable econ=
omy lhis is a big consideration.

There is no point in taking up space
here with a detailed deseription of the
pperations invelved with binode B
Suffice it to say that there are no diffie
culties to be overcome with it, and that
its base connections are illusirated herve
for the bencfit of those who have not
handled it previously. Tha enly thing
at all critical about it is its screen woll-
age: on the diagram this is shown as 23
(vide VD), but this shold be waried
initinlly between 20 and M0 wvolts unil
the best outpul is achieved.

The binode is coupled 1o pentode EJ43FT
(V4 on the resistapee-capacity method,
and is very fully de-coupled by means
of resistors R7 snd RI end condensers
C? and €9. A furher precaution lies in
suppressor resistor RE; this latter ls not
ahsoluiely eseniisl, but It iz highly
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A Livd's-eye view of the Gitded chassis, Right and Jefl of the canged comnlenser
are lhe velume and lone controls respectively.
s
Lenefivial, and the
penee  involved moke
well worth while,

The combination of CI0
and TC  clears up  the
“highs™ that are natural to
p&ode  reproduction. If
tleairnd T ean be & fxed
registor of L0 ohms; we
prefer, howeawver, to use a
variable polentiometer of
the somie value and to em-
play It 85 an adjustable tone
contral, R12 provides the
bias for V4, and hence elec-
trolytic Bl must be insulat- £
el from the chassis,

The anly variation from
slandard in the pawer-pack
is that all filament windings
cn the lransformer PT must
give 4 wolts. The aciual
flament censumplion is low,
YY¥ having lo carry 11, XX
3, and ihe rectifler winding; 2, all am-
peres. It Qs desirable that XX should
be centre-tapped; if it is not then it must
ke shunied with a eentre-tapped Blament
1esistor similar to RI11,

few
it

A rear wiew of the chassis, flie valve In the foregraund
being the EI55, or intermediate frequency amplifier. The
speakier’s sotket 1s on (he exireme cighi belew the FA47H.

Notes on the Paris

The Metheurne Kit, specially made for
vs by Celondal Radia, and obtainable by
that nume frem most radio dealers, prov-
ed enlirely salizfartory, and its mark-
ingn asre sulficiently elear to preclude
possibility of ervor In ronnections, Spee-
il tap 2 was provided thercon, aad
extrg atlention was mid 1o the con-
stants of the oseillator unit. The in-
ternediaries are standard at 465 ke |

Bins Condensor (1 is definitely critical
i value, and veriations from that given
will eause worey. In genersl, values of |
N0ks mfd. ecan obtained without
troubde, but in cases when they are
not available, C1 can De made ap by
wirlng a 001 and a 00 mfd. in
parallel,

Mica Condensers should be used whers
ever they are specified. Some extry te-
sponse would he achieved were 8
lavger than 001 mfd, but, i a higher
value is used, it must be cither of
the mica tvpe, or else be alwolutoly
preol ugainst Jeakage.

Tubular Condensers gre  spepifiod
oflwer points because of the eass
which they ¢an be hooked intn the wirs
ing. However, this does not mean that
the older “blnc™ types cannot he £me
ploved. .

Eleeirolytles El and 2 should Lbe
tested to withstand U0 vails, When pur-
chasing them be sure that an insulating
meunting washer i included for EL

Dynamie Speakers, now that lhey are
almest wholly mrenufactured in Auns-
tralia, offer a wide choive, The plate
Impedance of the E48H s so nesr to
that of an American 47 that an In-put
transformer  already matched to  the
latler will suit the former admirably, A
field resistance of 2500 nhms is essential,

Power Translormer PT's  characleriz-
tics have already been dealt with., While
@ power gecondary of 40 volls a zide is
desitable for the supply of full veltage
to all tubes, cne with 355 wvolis a side
will da. In this respect, builders may
be confused by the maker's incomplete
specification regardine the plate voltages
for valves V1 and W2, which Is Lisfed
at 200. Actoatly this applies 1o straight-
out impedanee or parallel feeds; on the
system emploved here It |5 permissible
to supply cach plate with & full 250
volis,

Wire-wound Hesistors should have the
currenit carrying capacilies sssigned 1a

B,

Oiher Resistors should be cither enlor=
coded or macked with their walues in
figures. Without such precautions it is so
easy to become confused, 1o wour wlti-
mate sorrow when 1he set refuses to
functien properly. All are important
in that if they are of poor quality the
preduction will be spoiled by crackles
that only complele replaccment  syill
eradicate,

at
willy

The view of Lhe chassis frem uederneath gives an impression of the arrange-
ment of the subsidiary componenis, the under side of the power irensiormer
Being on the right.
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N these days of scientific valve devel-
opmenl — you may expect brilliant
performance from your radio — pro-
vided, of conrse, thal you use goud
valves.

Don’t gamble with 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 valvea
cost no more than those of ordinary
make.

USE ONLY PHILIPS,

Advt. of Philips Lamps (A/sia), Ltd. (Radio Dept.), 590 Bourke Street, Melbourne. 4R2
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Lay-out Poiniters

Although the dimensions of the chassis
are given as 1T by 8 by 3 inches, an in-
spection of the photo will show that this
is pot all metal Actuslly it Is made
from a sheet of steel measuring 17 by
15 inches, three inches at both extremi-
ties of the 13-inch dimension being bent
down at right-ungles. The ends sre then
filled in with %-inch thick pieces of
wood measuring  just under % by 3
inches, ‘

The top view shews that the com-
ponents can be laid out without cramp-
ing. On the extreme right, and running
bacl in & row, are the E452T, Inmter-
mediate transformer IF.Q and the E455
in that order. The next row comprises
the aerial coil AER, escillator ecil OSC
and imtermediate JF.2, The padder is let
inte the back of the chassls iust below
the last of that three,

A rear wview of the
power-pack end of
ithe “Gilded™ chassis,

Immediately behind the 2-gang con-
denser (but not toe closs to i) is binode
E444 witls .ils B-pin base, and to its left
are the EMIH and rectifier 1561, The
plarement of the electrolytics and the
npower transformer is obvious, B

. Particulnr eltention is direcled to the
faet that the connections on top of valves
Vi, W2 apd V3 are all to their PLATES.
Looking st the sockets of W1 and V2
from the underneeth first select the two
heater connecilons, the ones with the
large holes. Continue now in elockwise
order and you hawve screen-grid, control
grid and cathode, In the cese of Vi,
and going in the same order from the
lerge filameni-pint holes, the connections
arg;—Plate, control grid and screen-
grid. The socket wiring of the E44d
is Mustrated on Lhese pages.

These varialions in grid end plate con=

nections naturally mean that PLATE
LEADS are the ones thet must protrude

from the cans of the intermediate fre- |

quency transformers, while grid leads
will go down, through the chassis, to
the nssociated soekets. The grid-lead
from IF2 (s taken to the diode plate
ﬂiﬂt on the 6-pin socket of the E444.

ads do not come out of the taps of
the cans for AER and OSC,

Having arranged mll these place-
ments and provided the necessary holes
{mot forgetting ene through the chassis

for the plate lead in the ecap of V3J, it
will be found that the other minor com-
ponents will fit in during the eourse of
the wiring. The exceplion to thig iz, of
eourse, vollage divider VI, for the fit~
ment of which screw holes should be
provided. As wired it is fot necessary
to insulate either volume control VC or
tone control TC from the is.

Wiring Notes

In conmecting up the heater circuits,
which will be your first step in build-
ing, allot one 4-volt serondary to the
exclusive use of the EALIH V4.

bserve that the centre tap of the
400-volt sececondary is NOT earthed. In-
stead it goes to the insulated negative
{can) of elecirolytic E1 and to the same
point are connected ends of resistars
RI10 and R12, the other end of the latier

being earthed.

Field coil FC of the speaker iz also
the smoothing choke, one end being
conpected  (at the 4-pin  socket into
which it fits) to both the positive of
El and the Fflament of V5 (reetificr),
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
gupply points. . )

The ntermediate frequencr trans-
formers’ connections, haing all leitered
plainly, present no difficulties. The only
snag lieg in B of IF.l. 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 ihat same
coil does go to full B plus. The TOP
of the larger CSC coil is tnken to the
Eadder. whose other side relurns to the
xed plates of G2.

Agpin, “F" of IF2 is NOT earthed
{as is the correspending point on IF.1
transfermer), but eonnects to the bin-
ede's netwark consisting of C4, C3 and
R4 Note also that shuni condenser C7
is not directly earthed either:; instead it
1‘5 taken back direcily te the cathode of

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

gssocialed UX sockef. The latter should
have been wired with the feld (choke)
across the Alament contacts and the
speaker's input itromsformer aerces G
and P. This is standard, but it may
save you a lot of trouble if you sotisfy
yourself that the maker lhas followed the
Same Sysiem. ,

For the resulls described st the be-
ginning of this article an indoor aerial
with a total length of around 208t was
used, and ils rei‘punse was satisfactorw.
As already stated, the tesis were made
under shout the worst possible conceiv-
able conditions. If you are away from
the shadow of & transmitter there is no
reason why a reascnable outdoor sevigl
should not be employed with naturally

ALTERNATIVE VALVE CIIART

| operation. Set tone control T

; -

2| £ | § | 2| %
1 3 g | 3 k
= i B o= =
vl |E452H MSG/HA I S4VY | MS4B
V2 (E455 | MVSG VMMV | vAIsd
vi | Ea | - ol il
V4 [EdliH | MP/PEN | EMZIM | P45
vs 151 4zBU DU U

enhanced signal volume and range. -
ining up the condensers is, with gnly

a Z-gang unit, an extremely simple
r with all
its resistamce in circuit.  After the
valves have had time te warn up {say,
between 30 and 43 seconds), cut resists
ance puat of volume controel VC until
there is a_very, very fair plop or Eome-
thing in the tone of the speaker's slight
hisz that seems to indicale a change in
quality, and then reverse the direction
of motion uniil the nermal scund re-
Screw both the gang's trimmers {ull
down, and then open ithem shout a
quarter of their iravel, Screw down the
padder and open it sgain one full 1urn.
Search for & loeal station low down
on the dial {below 3DB), and, a5 soon
88 g faint programme comes through,
aﬂiust the padder onx Gl for maximum
volume, As this rises, keep on cutting

| it back with VC, 50 that you are alwavs

adjusting on z  comparalively woak
signal.

When a maximum hes heen renched
at the low end of the dial, turn to the
top end {at least 3AR) and similarly
adjusi the padder. In this ease, how-
ever, after each small resseltlng you
must remaove the driver from the pada-
der"s screw or you will get false results

By now everything should be in
order, and it only remains for you to
make 3 final adjusiment al night an
some weak {hut steady) distant statfon.
Should you find, when this has been
completed. that, N just cannot reach
up to 200 it will b@necessary to serow
both trimmeras down more and go over
the lining up again.

Conversely, should you be unable to
get down 1o JAK., ihe reverse will hold
good; ie., open hoth f{rimmers and re-
peat the bhalancing operation. In any
case, 85 stated above, having only 1we
variables to worry about, lining up is a
much mimpgﬁed’ operetion. This is one
of the reasons, ameng many olthers, why
we can recommend fhis easy clrewit to
those who have not previously built e
super-heterodyne receiver,

The reduction of the amount of vesist
ance in circuit In TC will lower the
tone. However, when “searching" have
TC “all in", a5 at that setiing the whala
receiver Is in a more recepiive cone

dition.



ALL RADIO RECEIVERS

Page Thirty-three

Air-Raider All-Wave

N broadcast wave

leng @ car-

dinal feature of

the super-het is
tis  gelectivity, although
its distance-getting abile
fty plsp iz an attraction
to theosa who to
“step out" for their radio
prograimmes. On ghort
waves, because nl Its
freedom from the trl
tuning adjustments en-
countered with a trd
receiver, which employs
8 regenerative detector,
ihe Fr-het hna am
culstanding advantsge for
the radic novice.

When we comblne &
dual ranpe coverage with
the pbove = pientioned
features of a8 super-hat,
we hove w a de-
luxe receiver which
copable of & surprising
performance on both long

snd short weves. Tha
inclusion of a muitable
gwiiching arrangement
overcomes the
necesalty for the
eall echanpglng
+which in the psast
has made the ope=

ration Ehott
WAaVE  Tecdivers
more & pENANCE

then & pleasuce for
the aversge lat=
ener,  whi the
nuge of the super-

Super-

F'ull constructional details of an out-
standing receiver which operates on
both broadcast & short wave lengths

By A. K. BOX

ef.

the broadea

the amerial is fed
intu a coupling coll. On
the two short wawe
hands the serial iz fed
to the grid end of the
modulater grid coll
through a 00imfd, fAxed
condenser.

The oscillator elreuit
used is the ponventio
ZAT-E.M eireuit, in whizh

the pply vollage Lor
the nsniflntor plate 1

'm tch

reduced by means. of
a 250 o - Hesistor.
Likewise the screen

po=
tentials for L‘he AT and
‘Lﬂﬂe twg 78's m‘e«l T:Enlaine

rough & . voliage

vided system, consisting
of a 15000 chm Bnd &
25000 ohm reslster coos
nected in serles between
B maximum and ear:r.h

One of the features of
the design of ~this .re-
celver 5 the use of bwo
intermed]ate trequenﬂ

lifying gea, The
Al ee stoges
makes iise, be-

tween the output
of the BAT md the
Sapat first

inpat of

TEP af a hlgh Ealn
sharply tuned
tronsformer, ‘The

sneceeding if
transfermers are

hat principle per-
mits the designer
moreé of lesa 1o
ovarlook . the effl=
e i mnte
ut tuning [N
MTM remizgr we propose to deseribe
has been on the test bench for several
weeks, [ts evolution has been gradual,
and has been attended by considerable
difficulties,  These have not hLeen in
ihe form of trouble In making the zet
work—{t hes been diffieult to sto it
worklng—but hnve been brouﬁ ut
by our alm to pros ur:eareayslmpe
receiver which ean be duplicated by the

average redio set bullder and experl-

menter. Oriplnally it was intended to
use s radie frequemﬁ ‘stage before the
modulator, but experience showed that
such & stege unduly complicated the
construetion nf the set and did not give
sufficient lmprovement [ performance fo
warrant the extrs construetional treuble.,

Inieresting Defails of Design

The fret point of lnurent tn the re-
ceiver ‘s the use of the 83 volt Bla-
mept type tubes. The rassan for their
In¢luston 1s: (D Hobustness of eofie
struction; (@) freedom from m!mphlmie
tmubles. and (1) h?h effict mﬁf A

aep gt the eireult dlagram show
that a 8AT tube Iz used as the combined
oeelllator modulstor, 8 palr of T8 as
the two intermedisle frequency ampli-

A front view of ihe rompleted sol, showing, ol the righl, the wave band
changing switch; the main foning dlsl {eenire), and valume contred {Iefl).

fiers, a3 6B7 disde peniode as combined
second detector tube, frsl audic am-
plifier, and sutomsatic volume control
inbe, and a 41 power penicde as the
output valve., The set is powered from
B standard 80 rectifier.

An examination of the circuit will
show that if we eliminate such Uems es
the coll switching arrangement, the rd
thokes, end possibly the A.V. circul’t,

we have a perfecily standard broadcast DBS sed on tts hi gh rf. potential side wi Ilh

superhet. With this &3 a basis, it can
be realised that the construction of the
all-wave recelver has been reduced to
its ahsolutely simplest form,

The wave range of the receiver on
short waves lles between 1% and 80
metres, the broadcast band coverage
being the -osual 1500 to 545 kg €200
to 530 metres), The short wave range

dwided into two sections—19 to 31

metresﬁan 31 to 80 metres. ,This means-

that there are only three switch gets
gs to be used on the wave changing

Again. locking at the achematie elr-
cuit diagram, it will be seen that the
aerial and modulateor grid ‘coils and the
oscillator grid end plate colls all are
changed for the varlous wave bands.
At No. 3 position op the wave change

muwgrlﬂsottheu amplifier tu

used, it ia

retums of the two

is done by means of .01 mid. mundem;em

the awv.c. voltage belnfh fed trom the

divde section of the 687

:lgtgmk provided by the 5 megohm re
r

if. transformers. The two 1

are slfhuy over-blassed in nrder w b:eem:

nelther so efficlent
ner 50 sharply
tuned, but, newer=
thelegs, glva an
e x traordinarily

high baost ta the

output signa! from the modulator.

Cirenil Filtralion ~.
Because of the hégh weral&&am af I.he

1L amphﬁer an

trouble. when receiving on !m-
quency bands, it was declded to ﬁMer the
plate circults of the moduhw end b4,

ers_ by meamc of radlo frequency
Ti’:es. Each these chokes 15 by-

fixed condenser,
As uuwmntic volume contm] nm&i
to izolate the
Ortrers. lla

niecessa
rough the Alier
in each grid retumn Iead m th

amplifier stable, but this, does

nnt affect the galn of | nmn ET to emy
marked degree. The ¢ ghm. bing resis.
tmlnem:h T8 o aishyapnssedbyl

5 mid. mndenser,
"In addition tg e autematle wolume

control incorporated in the regelver o
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manual control is also used in the grid
cireuit of the pentode section of the 68T,
This volume econtrol ls not shown in
the circult diagram, but consists of a
250,000 ohm. potentiometer. The arm
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. resislor, which, of course,
is mot then connected to the 6B7 pentode

grid.
In the plate circuit of the 8B7 a 001

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

The Multi-Wave Band Coils )

So much for ithe general compenents
in the receiver. The next thing for con-
sideration is the coil unit and the selee-
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 Al
Wave type, is provided with iwo rotary
sections of three contacts. These take
care of the three wave band settings on

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 care
ried out with a standard broadcast size
gang condenser. The coils have bean
so proportioned that it is possible to keep
the padding condenser PD in circuit
threughout ihe whele tuning ranpge.

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 broadeast
range, thus ensuring that the efflciency

tional function of reducing
somewhat the high audio
fre&uency peak encouniered
with this class of tube. The
250,000 ohm, plate resistor

for the 6B7 is de-coupled by

means of a 13000 ohm. re-

sistor in series between it

and the maximum “B” supply line, The
junction point between these resistors
carries one side of the .1 mfd. by-pass
vondenser.  The input and oulput eir-
cuits of the 41 are perfectly standard,
and need no comment. 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 00§ mid. condenser in
sorles with a 10.000 resistar,

The field and voice coil connections to
the 1300 ohm pentode type dynamic
speaker are as shown in the schematic
eircuit dingram., The power pack ar-
rangement is standard, the transformer
having the following windings, 375—0-—
375 at 80 m.a, 5 volts at 2 amperes, and
6.3 volts st 3 amperes.

This pictore of the under side of the

“Alr Rajder” chassis shows that whilst

a nomber of resistors and cond ]

are used Iin the receiver, the wiring is
not unduly ecomplicated,

the set. The Essanay Manufacturing Co.
manufaelure: a coil and swi 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 schematie cir-
cuit diagram, will extend through the
shicld can.

Naturally, the coils are the meost im=
portant part of the receiver. 1f they are
not righi, then nothing that is done in
other sections of the set will secura 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
making of the ceils by the home cen-
structor is out of the question, For this

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 funed input circuit is
not as high on short waves
as it might be, because we use a large
capacity, and a smal] inductance, Howe
ever, as was pointed out at the be;l;inning
of this article, the design on an &ll wave
receiver is atlended 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 effiviency on the short
wave band, however, is amply compen-
sated for by the high amplification of
the intermediate frequency unit with
the result that even on the shortest
wave-length the receiver is capable of
a really outstanding performance,

With such a receiver as this, the lay-
out of Lthe various compane=nts Is of the
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F,Y.A~PARIS ASK FOR
G.S E~LONDON ESSANAY
P.HI-HOLLAND Cnilu Kits
R.W.1.5.—RUSS1A Dials
BJA~GERMANY Transformers
E AQ—SFAIN Chokez
JLAL ~TAPAN Reaction Condensers
WANX K ~PITTSBURG '%ﬁ%eﬂﬂ’f
e Cub Condensers
WENAF—~ o, ‘ -
SCHENECTADY ’ Tuning Condensers

And
All Other Lines

Build
the AIR-R

AIDER aLL WAVE

SUPERHETERODYNE using the Ess AN A

The ﬂmrnsm:nlﬂgmd Etations snd m grest many ofhers
ean be recelved oo fhe Ale-Ralder Al Wave Boptrhels
bmili with the Emacsy Eft. Esse [0 Aoding siaiions fan
te nelibeved bF peing k&

ESSANAY SHORT-WAVE DIAL

Gesred 5% fs 1. Biolivms ran be fousd wilbh the greatest
#f rase by meimg this dial

Geared 52 to 1
1976 each

ESSANAY CUB CONDENSER
AN ACHIEVEMENT

TapacHies = Maxini, 090981, Minkx». 000018 ml. A new
joh: a prodoct of engineeclng #E0T; the lasd word En
Condensers, Mastmmm  efcleney with small dlmenslons.
Tihe smalleat pirsighisllne tuning condenser Fet prodoced
in Anstralln. Thea caser 15 atruck In dne piccs, and Is
made fram spedial condinesr alioy bmporied fer the pur
pese, The shaft runs In Ball-bearings, and the shirld-
ing Is wo desigmed that leakare in almoest entively ellmine
ated, Thé copdender cam be mounted  sertbeally  or
terizontally, Tt Ix provided For ihree point sespeasion.
We wie proud of ihe job. The [Husiration opposite Is
Life Size. -
VE CAW ALSD BE BUFPLIED WITH GEARED SPINDLE—
ratio 4 de L. Pricer—

TAGEBNE » sas 512 o 5 caa ans sss wes ses aes 1448
Twe-gang, with peneed epindie oo o eee ser wes 158
THOEB=EBOL «cv « « acn wun owr aoh wrs eas oea 3B/0

Three-gung. with ‘:-!Ir‘tﬂ spindle wou Los s aie wan BWE

Sole Agents for ESSANAY
and MARQUIS Components

G.P.Embelton &Co.
319 BOURKE STREET, MELBOURNE, C.l.
*  'Phone Cend. $132-9133.

Supplics ean also be ohisined from our BRIS-
BANE OFFICE, AT PEREY HOUSE, Cr. Albert
and Ellzabelh Sirecls, Brishane. Phone B7020.

. {B-T-F) S

- L _ L3
Short Wave Broadcast Kit
THE ESEANAY AIE EBAIDER ALl WAVE EUPEREET KRIT was used Ig 1
e-Haider ert described In this isane, and gave excellemt reanlts, receptlon Iu{ﬁ:
wt [ol slrength, clzar and with low Dolse level. Ths ki ronslsts ofi—
Tumng Coils — a foll zel o cavey
1% io 40 melres.
35 to ¥ molres.
- 268 16 550 mrelroe
XN.B.—The range between 90 to 200 meires hss been gmitled because
)t roblains me siolions of imporiance, amd In mied  chiedy by
thipping, efe., morse siguals for the most part only Delng  beard.
Thiet Inlermedinte Frejguéney Transfermers, Fad-
ding Candensers, Marquis All Waie Ewilch, :Kn-
Gabay fwo-gany condenser D845 mf,

' PRICES
Thr ¢gils are womnd In &fo- Compleia with TChromiom £E ’/ﬁ /
::ll;uul;: gans, h}ﬂml rx:em ml\lnu{ll:: plated Trilled  Chassl, -
e e w o
Tty allitute ring, lmrr E‘oumlete, bug wlumnl £5/9f6
BHLEE, ) ALL I—'E“UEE lrIJ{IL'II]D]IE EALFS TAE
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Ancther piciure of Lhe “Alr-Baides™ which will illusirale salient poinis of tlhe
rhassis nssembly.

ulmost Importance, so that it will not
be amiss i, at this juncture, we touch
upan the salient featurss of the chassis
muke-up,

The lop chassis view shows, from lelt
to right slong the back edge, the 80,
the 41, the 2BT, the third intermediate
frequency ‘transformer, the second 78,
the second if transformer, and the
second T8, in thal order. Continuing the
“Jine” around the right-hand end of the
chassis, we have the frst if, transformer
and Lhe BAT. .

The under-chassis view demonstrates
that, in the dispesition of (he various
components attention besn paid to
the important guestien- of short leads.
Such components as resistors and con-
«emsers have been soldered directly to
the point in the cireuit to which they
are to conneci and are not provided
with long leads which wander around
and give rise 1o instability.

IWaturally, with a completely sereened
coil and switeh assemably, some deviation |

musl be made from the under-chassis
lay-out of the experimental model, but
this variation will ne} be serious enough
to call for a re-design of the general
chassis lay-out.

The lining of the all-wave zuper-het.
iz guite simple, but, as tha broadeast
wave length alignment Lolds goed on the
two short wave bands, it is to the set
builders’ advantage to take pains with
the adjustment on the breadeast bond
5o tha( best results will be obtained on
the high freguency ranges.

Start the plignment of the receiver in
the usual way by tuning the set to 3AW
and sdjusting the eoseillstor gang con-
denser trimmer until 3AW comes in at
about 15 on ke dial,

The alignment of the set should be
carried out with the AV.C, cireuit
opetved.

Now roughly adjust the modulator sec-
tlon trimmer until the best signal is
obtainable from 3JAW, and then shift
down seale for more definlte adiust-
ments on a weaker asnd lower wave
length station. Probahly the best station
of the lot for Melbowrne listeners is
TUV. Note, however, that the fading
usually experienced with this stalion
during its npight-time transmissions
makes it practieally impossible to line a
super wilh any degree .of accuracy, so
ihat it 48 necessary to pick a da,y.time
tramsnission.  The midday transmission

on Sundays is cogvenient. Failing TUV,
move vp above JAW and use 3GL.

Having decided on the distant station
on which to line the set, tune to it and
cut, the volume control well back, With-
out touching the oseillster trimmer, ad-
just the modulator trimmer until the
best signals are obtained., In order to
get 2 definile tuning adjustment on the
trimmer keep the volume control shut
well back and, as each adjustment brings
the wolume up compensate for it by re-
adjusting the controf,

Having lined lhe set on the low  wave
length station, tume up ta 200 and,
whilst rocking the gang condenser {fun-
ing it back and forth over six or seven
degrees), adjust the padder condenser
for hest signal strength. The same
manipnlation of the volume eontrol as
for the low wave length station slee will
be necessary.

o]

Looking down on the top of the Anished

Be sure to remove the screwdriver

from the padder screw after each ad-
jusimend, or vou will get falee resulis,
. When you are ?u.ile sure that the set
is padded properi¥ at the top end of
the dial, tune again the station on which
the low broadeast wave Jength adjust-
ments were made, and iry the efTect
of a further adjustment of the modula-
ter trimmer. This trimmer may need a
fraction of s lurn adjustment, but any
alteration should be made with the
volume control cul well back, so that
you can hear exactly what you are
doing.

When the sct has been lined up we
are ready to give it a try out on the
short wave hands, Turn the wave
changing switch to e Ne. 1 pesilion
(shoriest wave length band?, and, tuning
very slowly, sce if you can pick up o
broadcasting station. Thers will be—
we are slfmaking of night-tlme tests —
plenty code stations trapsmilling
modulated CW, signals, but what we
are Jooking for is & bromdcasting ststion.

For the benefit of ithe newcomer 1o
chort waves, the following list of siations
broadeast and shorl wave lengths, by
received on the recgiver is included:—

Band No. i
Wave Dial

Length. Station., Reading.
19.68—FYA, Paris, France ,, .. 11
19.03—DJB, Zeeson, Germany .. 115
25.28—GEE, London .. .. ,, .. 41
25.57=FHI, Holland ,. . o .. 42
WA4—-EAQ, Spain .. .. .. .. .. B2
N38-DJIA, Zeeson .. au e wx 22 15
3145—0GEB, London .. .. .. ., 1B

Band No, 2
31.38—DJA, Zeeson .. .. .., .. 2
J1A5—G3B, London .. .0 .. .. 3
406—GSA London .. .. us w0 .. 4B
0.2—RV15, Bussia .. .. .. .. .. B3

HNaturally the dial readings
do rot mean a thing when applied to
another zef, even If It uses the same
type of dial we used with the experi-
menial model. When a different dial iz
used the comparison becomes cven less
reliable. However, the readings will
Eive zome basis for compuiation of the
possible dial readings et which a given
station may be heard.

given ahove

gel,
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From the Wewpoint of performance en
the short waves the receiver is & winner.
It brings in the Empire stations, notably
G3E, G8B and GSA at full leud speaker
sirength during the peak periods, gives
even  better resulits_from the German
station DJB, end, if that Is possible,
betiep results still from FYA, Were it

not for the ferrifie statie encountered on
the 50 metre band during the gummer
months, the Soviet station RV1S would
alsp fall inlp the cotegory of a first-class
short wave broadeasiing station.
Naturally, with itz two intermediate
frequency stages the “Air Raider” is an
exceptionally sensitive broadeast recoiver

and na trouble is experienced in bring=-
ing in all the Australiap stations as well
as some of the New Zoalanders, a couple
of Japs.'and Hadio Manila. Its eage of
operation gnd the reliability with which
it will bring in dislant broadeast and
short wave slations mark it as an out-
standing receiver.

Feeuker Firdd 1700 .13 7B filament

| Prengs oF Flug.

1 All Wave Coill Unit, with Wave Changing Stilel,
Acrial Coupling, Condensers and Padding Condénser
(Essanay),

I Two Gang Tuning Condenser (Essanby).

3 460 K.C. Intcrmediate Frequency Transformers
Essanay).

1 :Eiﬂ.‘ﬂlﬂﬂ Ohm Volume Conirol Poienliomeicr (Bradley-
ohm).

2 1 Mogolym Resistances.

2 25000 Obm Resisiances,

4 500,000 Ohm Resisiances,

3 250,000 Ohm Resistances,

[ 100,000 Ohm Resislance,

L 50,000 Odum Resisliance.

2 15,000 Ohm Resisiances.

(Carborundum, LR.C, Ohiohm, Bradleyohm, Ohmite,
Char-~ Silent, Velco,)

¥ Special Radio Frequency Chekes (Essanay),

2 § Mid, 5M-volt Electrolyile Condensers (Selar, T.C.C,,
Dulyic, Palymet, Concourse).

L 0001 MPd, Mica Condenser,

4 01 Mfd, Mica Condensers,

2 0001 3Ifd, Micn Condemsers,

Parts For The Air-Raider Super-Het.

1 .0005 Mfd. Mica Candenser.
(T.C.C., Welless, Saxon.)
6 .1 MId. 1500-volt Test Tubolar Condensers,
3 5 Mfd, 1500-vell Test Tubular Condensers.
I 10 Mid. 25-volt Electrolyiic Condenser.
(T.C.C., Chanex, Hydra, Concoursc, Dulyile, Saxon.}
1 Power Transformer, 375-0-175 at 80 m.ay 5 v, at 2
amperes, and 6.3 volls at 3 amperes. (Essanay,
Wendel, Radiokes, Ililco, Veleo, Saxom, Precedent.)
1 Tuning Dial. ((Efco, Radiokes, Essamay, Precedent,
Saxon, Raycophone.)

1 gm]assis 16in. x [0in. x 3in, (Essanay, Geo, White and
0.).

2 Six Pin Valve Sockets,
2 Seven Pin Valve Sacketfs.
2 Four Pln Valve Seckels,
(Essanay,, Velco, Targan, Marquis, Saxen, Precedeni,)
1 1300 Ohm Dynamle Speaker to maich 41 Type Valve,
{Rola, Precedent, Amplion, Saxon, Jubilee, AWA).,

Valves:—Two T8's; one each—6AT, 6B, 41 and 69,
{Philips, Radietron, Speed-JR.C., Kenrepd, Muollard,
Tungsel.}
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Fron{ finished view of the Cenlenaty Five with the Ivcal-disionce swilch an the left smd tne volume conirol on ibe

Eight.

»

Centenar

M order that the prospec-

tive set = bullder may

tackle the construction

af this agtonishing re-
cejver intelligently, it ia
desirable that he should
have some ingight into the
getieral application of pen-
tagrid-converier valve ZAT
to Lhe cascade, 1t is the
secret of the design's suc-
eess, and its funetion war-
rants attention. i

It is presumed that the
average reader, who is in-
terested in AC, super-
heterodynes, s already )
familiar with the offices of the tubes in
a regular 5-valve assembly. In natural
sequence lthey comprise s combined fivst
detector and oscillator {autedyne 37),
variable-Mu intermediale frequency am-
plifier, second detector, audio amplifier,
and power rectifier, The 2AT replaces
the autodyne 5T.
The First Deteclor’s Imporlanee

When e 57 is employed in the autodyne
stage it sarves two purposes: {2) It has
to operate as & grid-bins detector, and
(kY it must be an independent oscillator
to create a beat freguency that in turn,
when mixed with the incoming signs),
will make the intermediate (or constant
amplifier) freguency by subirection. In

larger sets only.
By “RADEX”

these dual objectives there is an inherent
trouble, If we so blas the 57 that it is
at its most sengitive condillon for de-
iection, we can rarely (if ever) make it
cscillate throughout the required fre-
guency bend; and, of course,
such oscillation the whole system stul-
tifies itself.  Accordingly, self-oscilla-
ticn being of primary importance, irres-
pective of sensilivity, the bias has o be
varied until that essential condition i3
achieved. Obwiously, such action de-
sensitises the wvalve's delector function,
but, under the cirenmstances, and Dad
though it is heretofore, that eould not
be helped,

In this relalion it may be pointed out
here thet a euper-hel. with the above-

without.

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

The [efi-hand alectrolyiie €ahdenser is insulated from fhe chassis,

f Super_He t. s 5”

named  specifications la
‘nothing mare lhan a npn-
regeneralive  single-valve
receiver so far as indtlal
sensitivily is concerned, Tia
ultimate woluminails ol
put iz produeed by the
amplification powers  af
ihe intermediate stages,
but such are released, In
the first place, by the un-
aided action of a common
bias detector tube. In
other words, were it pogs
sible to ingke a sufficiently
delicale plece of electiros
methanical recording Bp=
aratus, all the stalions receilved hy a
-valve super would be broughl in on &
straight one-valve set, But at minute
volume. The stumbling block Jies in the
fact that all such recerding devices have
ponderpus ineriia, But{ compared with
that immobility. an =lectronle stream
stands in same relationship as does a
ton of lead to a hair, ‘

This means that while 8 tiny signal
wauld have no effect upon & recording
device such as & pair of headphones, b

iz -yet perfeclly capable of reglstering
itself when brought into contaet with
another radic frequency stream. The

popular idea is that the super-helerodyne
design acquires its sensitivity from its
intermediate gtages, but this is only par-
Lially corvect Vﬁ'en; the first detee-



ALL RADIO RECEIVERS

Page Thirty-nine

tor's output noi recerded on lfs loeally
generated freguency, the LF, sections
might be as delicate as is conceivahle,
E“t there would be nothing for them fo
[+ 9

Functions of the 2A7
Adverting to the guestion of an aulo-
dyne frst detector, in the pentagrid con-
vertor 2A7T, we are offered a tube that
has been specially designed for the ‘pcm-
tion and so allows of its detective func-
tlon being carried on at the peak of
efficiency, MActually, it i5 btwo complete
walves in one envelops, the connections
being made by seven base-pins and 3
top grid-plp, i .
Inspection of V1 in the cireuit dia-
ram will clarify the situation. The
ulb enrlosed one ordinary sereen-grid
and one tricde combination, and is in-
direetly heated.  In Lhe order of the
drawing come the plate, the screening
grid and the control grid of the S/G
yection, Below mgain {and what appears
to be another grid) is the snode grid,
snd then the grid of the triode seclion
with a common cathede for both,
Considering these divisions extermally;
in the irisde seclion R3 is a ‘ﬂ:;ema];y
pvaloated grid-leak while €2 is the gric
condenser and links to a tuned cireuit
comprising padder PD, section G3 of
the gamged condenser, end the larger
winding of OSC. The other winding of
QSC is the plate O0G2 (anode-grid)
feed-back (er tickler) cail which is =op-
plied with the maximum “B" wvollage
available. vaiousl'{: with RI returning
directly to cathode, here we have an in-
dependent oseillatory circuit, free from
ntetaliic asseciation with ihe tulwe's other
elemends, the sole function of which is
{s generate the required beat frequency.
In the 5/0 secHon is offered a com-

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

binatipn similar to the 24 or 57 types,
that cperates as a detector on  the
anode-bend systems, the necessary bias
being obtsined through the agency of
hiag resistor R2 shunted by non-critical

O
O~ ov/

280

2AS

¥Yalve sockeizs osed in the Cenlenary
viewed from below. The letievs indicate:
-F, Gilamcnt; P, plale; SG and G2,
sereened-grid; K, calhode; H, healer;
CG, conirol geld; G, suppressor grid;
01, tricde grid: OG2, anode-grid, Con-
trod grids of 247, 57 and 53 ace on lop
of the envelopes,

capacity C1, Bul the difference hetween
the 57 and the 2A7 lies in the important
£act that, having independent sections,
we can blas the 5/G portion until we
reach that point on  Ite chaoracteristic

eurve at which the ufmost detective effi-

ciency is aitaimed, ond vyel the oscillator
portion carries on uninterruptediy.
Just how the actual mixing of the two
frequencies (that of the in-coming
signal with that of the oscillator work-
ing constanlly at & 179 k.c. diflerence
from the former) is done, would need
an_explanation top lengihy for the avail-
able space. Condensing the matter, and
glossing over techniealilies, 1L will ba
seen that the same cathode forms the
relurn for both the (rue plaie and the
anode-grid.  Accordingly both delicate
elecironic streams mix and combine to
form a third, viz, the intermediale fre-
quency. .

Some Iustralive Results

. As outlined in the paragraphs cover-
ing the imporiance of the first detector,
the 2AT fits this dpusit’iun admirakly be-
cause it5 assigned seeilion haz been de.
signed to give Individhally high efli-
ciency” thete. In consequence lhe over-
all results of this Centenary Five arc
better than those of an ordinary Super-
Het Six, and often favorably comparable
with those of a Beven, - - -
A farinlghl’s nightly test in Melbourne
has, in ike frsi plave, broughl in 2YA,
Wellinglon every night st genuine entes-
tainment value, with only oné exception,
when static was severe. From about B
.m. onward wuntil closing, 6WF has be-
aved similarly, KZRM-—Manila was
always lhere with the set openmed out.
but statie preventsd pleasant reception
on all bul six occasions. Perth and Wel-
lingion came in 50 comfortably becsuvse
il was possible to eut down the volume
on thern f(ihereby reducing 1lhe pDoise
Ievel) without unduly weakening their
signal. Beveral Japs have heen lopged
Elﬂel:i dial seltings, but not alwayz identi-

Ports are cut in the
chassis to allow of the
easy filment of the L-D
switeh wnd volume con-
tral, left and right.
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LIST OF COMPONENTS

KIT.=Comprises Aerlal, Pre-Seleclor and Osciilater
coils, twe 175 k.o, inlermediate frequency iranse
g:rmc?s and padder condenser with shunt (all
axen),

AL S ~Three-poinl in-pul a.c. voltage adjusier, not
ilinstrated (Saxon).

Cl, €3, C8, C8.~Tubular condensers

. ; Chanex,
cof bl mid, 400 valts. Dubilier,
Ci —Tubular condenser of 0.5 mid,, T.C.C,
Ao vaolts. Concpurse,

C2~Mleq condenser of 0.0001 ofd.
C5.—Mica condenser of 0001 mid.
Ci.—Dllca comdenser of 003 mid.
C3.~—Mica condenser of 0.00 mid,

Saxé&n, T.C.C,
Wellcss.

Etl, E2—Elecirolytic condensers of &nfd., 500 wolis.
T.C.C., Solay, Dulytic, Polymel, Dubiller, Concourse,

Gl, G2, G1.—Triple pang wvarlable condenser with
irimmers {Saxen).

‘PT.~Fower transformer wiih 200, ZI0 and 230 velt,
a.c, ineput, oui-put 280-0-380, 319 mae, | 5-valt
sepondary and two 2.5 woliees (Saxon), '

R.2.—Resisiar 30,000 olims. 1 ALT. POWER GEID-LEAK

Ri—Resisior 25000 ohms. TYPES,

BE, K9, R10, — Resisiors | Saxon, Carborundum, Radi-
g abms, okes, Bradley, LR.C., Rayco-

Ril, — Wesislor 250000 | phone, R.CS,, Chanex-Silent,
olims, 5

] rhmite.

R1l.—Wiré-wound resiztor, ¢ olims.
R2—Wire-wound resistor, 450 ochms
25 ma. ' Stedioner
RS —Wire-wound resistor, 200 ohums Rf,g_s,; '
15 m.a. Radiokes,
R5—Wire-wound resistor, 8008 Maoster-Muade,
ahms, 15 m.o. Weiless,
RE—Wire - wound  resistor, 12,000 Veleo,
ohms, 15 m.®, Aegis,
RIZ — Wire-wound reststor, 420 | Maveophosne,
ohms, 100 m.a,

RFC.—Radie frequency choke, (Hadiokes, Saxon,
Velco, Aegis, Haycophone, Paramouni},

S =Twn-way local disiance switch. (Saxon, Velen,
Eadiokes.)

VC~—Volume conirel 500 ohms, (Baxon, Marquis,
Radiokes, Master-Made, Raycophowe, Bradieyalum),

LS —Dymamic speaker witlh 2500 field, and in-put for
2A5 type (Saxon, Jenscn, Rela, Jubilee, Amplion,
Precedent).

Valves—One each 2A7, 5%, 57, 245 and 230 (Radiotron,
Tung-Sol, Ken-Rad, National, Mullard, Phillps, Speed-
IR.C., elc).

Sockels =Three G-pin, one small 7-pin and twe d-pis,
one of latter being for speaker, (Saxon, Marquis;
Tergan, Veleo, AN, Raycophone.)

Chassis.—Pregsed steel measuring 15 x 815 x 3% Inches,
Sundries. — Threc velve-rans, bushings, robbher and
wiclng flex,

Dial—1llmminated vernier (Saxon).

THE SCHEMATIC CIRCUIT

Pentagrid Converter 2A7 Makes New Circuit

1L

U?OUODDUO‘

1y

a1

CHASSIS L

gt osC
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Write Us For
Quote on All
Radin Parts

. MAIL ORDERS

Cowrtry elfents, gur meil erdes §
Wepariment is vapld and effcbeof, EEO8
When orelecimes, plessiv stad: :
wlhiedlwre te  ferwwrd  per  pareel;
pist, passenger Aradn, wonds fesls.
tooed, @l

SAXON 5 Valve | RADIOKES |

CENTENARY KIT | s—
50/ & All Wave Recelver

B-value Su})er i, incleding  d-gang
L

condenser, Full wision dial, psdder con- P

genser,  complele  set  of bmﬂs. Inn(’scnnfidlﬂtesz (d&?‘g}: ‘ Series 12'42

matched), aod (e & 16 o irections  Ic : ™

nn'd é'i)mhﬁv. Lﬁe:tﬁ«%e valwves, 371, A7, 245, s and 280 Complele Sel of Parts for the bullding wp of the chossis

used.  Definitely the shuplest kit un the marl:cet for the Short and long wave reception on

home bullder, uie one chasgis. Guoramieed 1o £ -
recelve RNE. Moscow;, WOP, New

Cﬂmplete Set Uf Par{s, ﬂﬂ' ' York; PHI, Hul!:md and dozens

clut;ll:}gl Chassis, Speaker £i9/ﬂ7i6 = SH;;X]‘;]?SJ;:;ES T ST

1 1) alves .. .. .. 4 5% pandar

| ESSANAY A]l Wave KIT SUPER HET KITS

| o S5 o et ot EBIGI6 | o ora Tr mtormers. rovae s 15/6

QOu Lhe ome chassis. Kit eomplele

h‘ﬂ! ; EEE“EL?:& r?ﬂ_ﬁfjﬂ:{ Em?f m‘f T ceiver with push-pull 58 valve m;, ,, nm |
| [ | : ooy tron | 1 ' g 1
HAND Essanay s e, | Power Radickes
dejrbraen , 280 Valves
DRILLS Matched ; Trans- Voltage
Specially gy S (F.) f 7 oliage
| cnited for Couls ormers oy
Jhe TREDG: kg | Aestal PAN 25 Alpha Dividers
Builder ¥ R.F. Full ‘;7""' | Type. r | = )
and ) ‘ R, with rcaction s1on 25 Volt A 25,000, 4% fo |
. | LFs. Dials 25 Voll ' (T.5. ¢ ]
. 5 m ; . 5 1 e
Complete j iy é 3 5/6 olis, '52 /ﬁ 15,000 ohinss, 36
e Drﬂl!;i.iirf In Cams. Ea. (g [EY } “‘m MLls : el (T

SILVER MARSHALL TRANSFORMERS

{CLOUGII COUFPLERS
Using  Silver - Marshnll Clough - Syslcm
Audia Teansforiners, The principle Is ihat
of resonaling 8  transfocmer  wilk & fixed
condenser (alecady fitled in kransfor-ner) in
such a manner as {n emoble a comparaiively
lighi core to provide DNETTER AMPLIFI-

CATION In the CRITICAL |
BASS PORTION of the EZ/& _,__—-a—'
(X)

RADICTRON VALVES

57,58 Type .. 13%1T). 1-A6 Type .. 18/ (Th
a3 Tvpe .. . 17/ (Th 38, 30 Type .. 14/ (Th

‘EH'UT&e..EIZfF‘[T e
| a1 TSEL . 15,,& T}, 32 Type .. . 18/ (T},

2] Type .. .32/ (Th, 33 Type . .. 10/ ()
a7 Type ., . 186 (T 55 Ty e .. 1506 (T
BT Type .. - 15;‘ {F). 17 T . . 168 {T).
246 Type .. . V16 {T). B5Z3 l*}'ne e 18 (TH

PLAN

senle, resulting in lmproved
tane and ammulifiealion.

T DYNAMIC =

8in. Cone
To popularlse the Planet Speaker we are offcrimz this gunlity 8 6 (¥
Gpeaker at ridicofously Jow prices. Never before have brand mew
[ 1

Speakers sold at (his fipure. Boxed with eord and plug.  Obtainable
in 2360 chms Penthode only. Wall your order direct to Healings Py,
L., Swanston Slccet. Melbouce.

10in. Cone 21 /- (v,
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Strange though it may seem to some,
nane of thess results was obteined with
on aerial, Instead, a good earth connee-
tion was attached to the set's serlal
terminal while the earth terminal was
lefi blank. Signals were nct so loud
when ap serial waz connecled up in the
reguiar manner,

The Cirenit Generally

As usual with B super-het caseade that
begins st the flrst delector VI., the gir=
suit commences with an ordinary type
of inductively eoupled pre-selector. This
is. utilised to sharpen tuning and to ob-
viate double Bgnttmg.
objectives it achieves salisfactorily. The

both ol which |

small aerial coil of unit AER is shunted

te earth through %0-ohm resistor R1 and
switch LI, When the latter is closed
Rl shunts a portion of an over-sireng
lacal signal to earth and thereby elimin-
ates  possibilities of blasting. As a
matler of fact, even with L-D -closed,
mfmfr interstaters came in well, and i
would seem, therefore, that KRl could
be reduced safely to even 30 ohms and
still give powerful local reception.

With the intricacies of the 2A7 we
have alresdy dealt in detail, and it will
be obvious that Gl-G2-G3 is the triple-
pang condenser that tunes with the
larger windings of colls AER, PRE snd
OSC, As Cl, In thizs design, has no reat
effect wvpon the oscillatory eircult, its
value is nab critical, as is usual with
anledyne models.

V1 {eedz the Intermediate [reguency

thraugh the usual eascade, incorporating
rf. transformers JF1 and IF2, tuned to
175 ke) and wariable-Mu tube 5B, 1o
second delector W3, Volume is controlled
by VL, placed In the cathode lead of V2
and limited in action by H4.
_ The final output comprizes a type
2A5 peniode capsble of delivering ap
to 3000 millimatts, back-biassed and well
de-coupled, besides being shunted by C9
for purposes of “highs" reduction, The
whele ig fed frem & more or less stan-
dardised power-pack, in which the dvmna-
mic speaker’s 2500 ohm field operates as
the smeothing choke. Resistors RS, Hb
and HE break down the maximum “B"
woltage to the valves' indlviduzl needs.
Il desired, & pick-up can be inserted in
the otherwise earthed secondary lead of
transformer IF.2. All components lsted
and pictured are essential to the design's
satisfactory ¢peration.

Arrangement of Parls

The specified chassle iz of either stee}
or MNe. 16 gange aluminium, and Hs
depth of 31% inchez iz oecessary io ac-
commodate the components that fit under
i, The photo. of iz top wiew shows
that ports are cut to allow of the fte
ment of the local-distance switch and
the volume contral without risk of them
coming intn contaet with "live” points,
ete. Immedizately below PRE and 1F.),
bolted te the left hang-over of Lhe
chassis, are AER and OSC, the former
being that oearer to the L-D switch, A.

With the exceptlon of large compon-
ents, such oy the power (iransformer,
cofls AER and OSC, combined resistor
H3-RE (seen near the top end of OUSL)
and the wvalve-sockels, there iz
little fitting te be done wunder the
chassis, Inspection will show  that the
mnjority of the resistors and tixed cop-
densers, being of the tail-type, fit obvi-
ougly into the wirlng scheme, Chassis
is, of course, cartly, and in the majority
of Instanees one tall of such compenents
iz permenently anchored therets, thus
providing stability. :

vory |

In the left foreground, working backwards, sre coll “PRE,” the first Inter-
medinte [requency transfarmer and iis type 58 walve.

Notes on the Wiring

It is praclically axiomatic that if a
prespective builder of s super-hetero-
dype circuit cannot make the assembly
from the circuit diagrams, photos of the
original model and sun essential tips,
it will be unwise to make an attemnpt
I you feel, thergfore, that you reguire
point-to-point wiring directions,
zafer plan will be to get your -radio
dealer to do the asembly for you,

Having drilled all required holes and
seen that everything will drop into its
place when needed, fit the power trans-
former and valve sockets and wire up
the heater circuits. The 3-velt seeondary
supplies only the rectifier’s FF ierminals
on V3; the 25 volt winding marked to
carry the heavier smperage feeds VI,
X2 and V3, while the other 2.5 secondary
runs ofly to V4's heater.

If the 25 wolt coils carry a centre-tap
each, these should be carthed; if they
do not, then each must be shunted by a
filament resistor and ite cenire earthed.

The outers of the 380-0-380 volts power
winding are mow run te the PP ter-
minals of socket V3, while its zero tap
goes to the can of -electrolytic El and
an F point on the UX socket into which
the speaker is plugged. The other F ig
laken enly tp ends of resistors RIL and
R12, the other end of the latter being
earthed, In connecting up the power
transformeY’s primary, be careful to take
s variously valued voltage taps to cor-
ﬂespondmg points on wvolinge swilch

At this stage you can arrange the feeds
of the B supply to the screens of valves
V1, V2 and V3 through the agency of
resistors, R5, R6 and RS, together with
their by-pass condensers C3 and Cé. Fol-
low this by putting in the biss arrange-
ments of the same volves and the coup~
ling end de-coupling devices between
Vi and Vi

Kit Connections
On the whole you will find i1 simplest
to work through the instellation of the
kit backwards, ie., commence wiith 1F2
and finish at AER. The clearly marked

your |

| length, !
| to vhe corresponding

conméctions to these units are ag fol-
low;

The ¢oil kit proper copsists of three
coils: gerial {AER), pre-selector or band-
pass (PRE)] and oscillater (DSCY. The
serial coll iz lettered A for aerial, E for
earth, 5 for the end of the larger coil
that goes to ihe fived plates of G1 end
X for later atischment 10 a correspond-
ing paint on PRE.
~ Coil PRE has three connections: G goes
la the grid-pip of wvalve V1 and the
fixed plate of G2 E is & {ap mear the
bottom that Is connected to chassis and
X (ihe bottom) iz taken back to X on

On the ocseillator eoll there are only
four connections (not five as in the case
of a 8-pin sutodyne designd. They arey
E to earth, & to one side of the padder
and one end of C2 P to connection QG2
on the sockel of the 2A7 (wide sketch
of socket eonnections in  reversel
and B to the main full positive supply,

The 175 k.c, intermediate frequency
trapsformers are marked slike, and iheir
lettering Is very obvious. The indications
are: P ¢ Tlate of preceding valve, B to
full positive of plate supply, G to the
grld-Eip on top of the following walve
and ¥ to chassis_(earth), The exception,
in the case of IF2 is that if a gramo-
pick-up is included, E of the transe
former must be taken to an insulsted
terminal for thet purpose. For the pick-up
return  ancther terminsl is  screwed
into the chassiz itself, and these two
connecting points must alwaye be short-

| eirenited when the instrument iz heing

used for radio receplion,

Lining up the Ganged Condenser

For Lhe initlal test use a_small aerial
tene indoers areund the picture rail is
guite suificient), abeut 30 or 40 feet in
, and an earth may be attached
! lerminal on the
chassis, Later, you may (o1 may not)
find that you do better withou' ampy
carth, or with the earth on the serial
terminal, bul, for & start, it is wiser to
be orthodox
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Make This Test !
TONIGHT ¢

J3EFORE you hop into bed tonight iry this: Strip down to your

birthday suit and stand in front of your mirror. Look your-
selfl over. What do you see? A fine upstanding specimen of a
. MAN,. splendidly proportioned, superbly muscled, glowing wilh

ALFRED J. BRITOR, Austialasia’s ) Leading healih and vitalily? Or da you see a ﬂabby, sickly sort of fel-

Pligsical Director. Founder of “Health and 3 ‘ ess-lookl ] e o E
¥ DiIoeini Cure Magarine low, with sur;ken chest, bloodless-locking flesh, wrawny arms,
neck and legs?

 Astounding—Genuine Proof

e o s oain awent Oet ©_ WHAT I CAN DO FOR YOU IN JUST 30 DAYS!

Chest, J8im., incresse of 7in: neck, 1445 In welght, Sst. N the first 30 days I guaramtee to add one whole inch of real live
@b, Mow 103t Bib.; and Ao inceense of 2in, on bhe fore- muscle on each of your arms, and twe whele Inches of rippling
yrms. =5, Neonan, &, WA W, gtrenglh across your chest. Tl taike the kinks out of ‘wurpgaﬂc.

Galns 9 Inches Around Chest strengihen -and breaden your shoulders, give you a wrist of steel, and

[ P [} - »
[T have guned 6 fuchon around the ehest 1tn biS o fghting. powerful personality that just vells' youth, vigor and vilality
epiendid improvemamts 1 mm delighted with my muscular afl over. I've done It tor hundreds, and 1 can do 1 for youl
neck, pow LB3ln., s galn of 2ila’'=W. D, Whiteleld, B.,
Qyearisland.

g few Dnen Lo say Hiak I am gemog en famously,  Never fefi boiter
m my s, end have monaged the exerclses 20 far wlihowt sny bobher, Have
prasticelly left off suokipg—used to be & heavy smwktr—and my gﬂilergl

heallh de perfoet Tow  Exeeldiog xy_l.:'»ftn is ol) yoo clubm i» be—J, A. Thad- A.LFRED J. Ilm’tﬂﬁ, ) b
sen, R, HB DEPT. H.B., 107 PITT ST., H
BYDNEY. g

500 FREE BOOKS!
“THE SECRETS OF MUSCULAR STRENGTH"
To wll renders of this Tadie Msndkhook. For o Koiifed Ume yon moay gel 1his
wonder bouk Frew, i you aei guickly, Ks message and Its many (Unsiratiens
will afidce Foi. T¢ coninims msiter of viial Information (hed yoo sheuld Moow
sboul Bi onew  Rip ihe eorpon adt wed post TODATY.

Allred J, Briion, Dept. HB., 107 Pilt St., Sydney, N.S.W,

Dear Sir—Send me FREE, I
your latest book, “The Secrels
of Musculsr Sirength.”

NAME ...vavssvsensns P
ADDRESSE ..csssanns

T il‘u‘:“*}i
L

- - -

Set Builders

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
é 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 HARDWARE STREET, MELBOURNE.

| {Opp. John Danks)

WHOLESALE AND RETAIL  F4323
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THE “PRECEDENT” 4-VALVE
SUPERHETERODYNE “G34” (as illus-
trated), is outstanding in exclusive
features.

It has dashboard control mth 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.

£15’15" Cash

or can be’ purchased on exceptionally
easy weekly payments.

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.

FIRTH BROT;&'

NOW (

“PRECEDENT” h
TO HOME SF,

%X

Every Part (

No matter what circuit is us
valves you employ—perfect rece
- perfectly balanced speaker unit |

The “Monitor” Speakers h: 3
built to a standard of accursd)
every demand by those who (“-‘(
tion. Oqu the finest componcr\;;
“Monitor” Speakers may be bu\
There is no better speaker cn ty
than the 6in. “Monitor.”

Call, sec and ask for a £

demonstration.

Authorised “Preced

HOLESALE

ttesall’ Building — 254 SWANTO'R]
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s+ cmeming i g T

S y

OFFER

SEI BUILDERS
t Guaranteed

VIONITOR’

Perfe tly“‘ Balanced

yPEAKERS
'rices fro’m'i,30./ * Cash
JUBSTANTIAL DISCOUNT

5IVEN TO THE TRADE.

b iz used—what number or power of
it reception is possible only when a
unit is installed.

rs hiye been specially designed and

urads of-tone and volume, to meet
ho ¢'sive perféction in radio recep-
6ngris are used in their manufacture.
e hal¥in two sizes, 6in. and 8in cone.
sn 82 market for the motor car radio
5
& Every speaker carries a definite
guaranlec.

cedent” 'Radio Dealer:

PUBLIC

,-' MELBOURNE,: C.1,

Ltd.
FAMOUS PARTS

S

SUPER-
HETERODYNE “F 34" (as illustrated), superior
to any Receiver of equal valve power.

What™ other 53-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 effeciive cooling,
and preventing destructive over-heating.
Interstate reception is guaranteed.

Receiver Guaranteed and Servicgéd 12 Months.

£2110’- Cash

or can be purchdsed 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. 5
WE CARRY THE LATEST AND MOST VARIED RADIO STOCK. SEE US.

Sets Rebuilt, Balanced and Lined.

FIRST-CLASS MECHANIC AND UP-TO-DATE WORKSHOP.

RADIO

Telepbone'—Centf 4935.

C P
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Al the rear al (ke chassis, from the l;li. are the in-put wvellage adjnsiing
switch, the shori-circuited gramophone pick-typ points) and the e¢a¥lh onhd ferial
ferminals, The spepker's pleg s sl the extreme Jefl, just past the power leads,

MNow. screw the padder all the way
down (by inserting a screwdriver
through the hole provided in the chassis)
end lhen lepsen it aboutl one turm.

Swing the dial to some lecal station
with & wave low down in the hroadeast
band, and adjust the trimmer ou section
Gl ol the ganged condenser for best
interim wvelume, Ta this it will be
feund that section G2 iz the controlling
one of the pang, and that you will be
tuning 53 (by means of itz trimmesd
to the optimum satiing selected by G2

When everylhing possible has been
done with GI, move over to Gl and
turn It elther way for a further In-
crease.  Belng satisfied that 8 maximum
has been attained (slways Keeping the
walume Jown with the control, s that
fine differences of putput may be de-

tecled aurally), rum over all three
trimmers sgaln, but, in so0 deing, be
prepared to make infinitely small move-
ments of the screws.

Now turn the dial to the ather end
of the scale, and select » station as high
as possible. -If - the padder is nearly
right you may fAuke 2C0O at once, but
in-any case you will be sure of getting
JAR, 5CE or 2FC, according te your
peagraphical position,
available station, AND WITHOUT
TOUCHING THE TRIMMERS IN ANY
WAY, adjust the padder for maximum
volume, removing the serewdriver after
gach smal] re-setting. If this is not done
‘you will get a false result, and, when
the driver t2 removed for good, sigoals
will drop in strength. The final ad-

On ibe longest

justmeni of the padder must be made
on 200, and, during the process, the
main coendenser musk be rocked pently
backwards and forwards to make sure
you are on the signal's peak.

The condensers inside the imtermediale

frequency lransformers, the serews of

which are visible through holes in their
cans, need no sttention. They aré accu=
rately peaked st 173 ke before leawing
the factory, and you will do well to let
them severely slone.  After the padder
has proved itself satisfactory on 200,
run over the trimmers agein on sorme
station between 3KZ and 3JAW—say, 3G L
or 2GN.

Operating Hints

Certain types of wlre-wound resistors
are available on which the clip at ona
end can be loosened and slid down so
as to decrease the walue, If possible
limiting resistor RY should be of this
type, as it permils wou to get the most
from the wolume control and yet does
not allow less than the necessary bias
on V2,

To adiust R4, when of this type, set
the volume conirol hard over to its
maximum sgetting. Now, by means of
the slider, reduce the amount of resist-
ance in B4 uniil a polnt. i85 reached
when the 58 paralyses, then incTease
urntil signals come back to ithe fullest
volirne again and screw the slider tight
at that, Almost needless to say, before
making 1his setting the condenser dial
should be turned to the lowest station
in the band {FAK).

Similar action can be taken in respect
of BL if locals eome in toe strongly.
The value 30 chms |5 an opilmum ons
to suit all condifions. Under actual tesh
it was found that ample velume wez
abtainable with Rl of only 30 ohms, a3
this had the added atiraction of callf
{far but a small movement of the volume
contral when changing from distance io
lacal reception.

Junior

“Air-Raider”

To eomplete ihe eoil the ends of the
wires should be passed thisugh the
carrecl ping amd soldered. Remember
that the H2 pin earries two  wires,
these being the low potential ends of
Ll and L2

For the braadeast coll join the pins C
and G1 together. en this eof] is
inserted into the ceil socket this bridg.
ing piece will short cireuit the con-
denser CX, so that the normal range
of the varigble condenser Cl will be
avallable, On the short woaves this
bridge is not uwsed, .

There are several factors in all wave
recetver design which may rcanse the

{Continued on page 6

1—Single-grng variable ‘condenser
IC1.} (Essanny, Stromberg Carl-

son}, © - N
1—Vernier Dial (Radiokes, Effco .
1—33-plate midgel condenser (C3.}

{Radiokes, Essanay).
1=Power transiormer. Specilications:

T, 315 to 38 volls per side;

{filaments, 1 3-velt for 80 walve; 1

25-volt wp to 8 amps. (Radiokes,

Hilco, Velco, Essanay, Wendel).
2—30 Henry Filter Chokes {(CIIL,

CH2). (Radiokes, Saxon, Wendel), ~

I=Audic frequency transformer,
(AFT.) (Essanay, Wendel, Velco).
2=5ix-pin, 1 five-pln and 2 four-
pin sockeis (Marguis, Targan,
Veleo, Essanay),
l—3=-megohm resistor, (RL}
I—13000-0hm resistor, I watt (R2),
1—10,000-phm resistor, ¥ watt (RED).
(LR.C., Coniinent-!, Ohmiie).

Parts For The ]ﬁnior Air Raider

- 1—58 ¥alve, 1 245 Valve, and 1 80

1—15-ohm vellage divider (R3).
(Radiokes, Veleo, Wendel},

1=450-0hm  wire wound resistor
(R4). {Radiokes, Veleo, Wendel).

1—00001 mid, micd condenser (L2).

1—0,00025 gnfd, miea eondemser (CX),

I—006 mfd, mlea econdenser (Ch)
2—0] gefd, mica condewnsers (C11
C12). (T.C.Ch.

1—=20 mid. fxed condenser [Cd),
(Chanex, Ilydra).

44 mid, electrolytic condensers,
500 ¥, (C1, CE C9, C1l). ({Solar,
Polymet, T.C.C., Dulyile, Cone
course),

1—25 mld. electrolytic econdenser
(CH). (Dulytle, T.C.C.).

4—Six-pin shorl wove ecoil Eormers.
(Marquis.)

Yalve {Ken-Rad,
Philips, Speed-J.ILC).
I—Chassis,

Radlniron,
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N COLOR CODE.
B-BLUE. W-WHITE.
R- RED. Y -YELLOW. . i\ |
BK-BLACK, | - W 1 |
) ]j,q,c_
HADEX. n ]

The cirepli diogram of the Lekmek £/5 i5 key Iettered inlhagm::‘ ivlvi,'lh ithe list of paris, and Lheiwiirlhg instructions glven in
the arilcle,

e Lekmek 4/5 Super Het.
A highly efficient manufacturer’s type super-het, this model

should have a wide appeal to set constructors who require
] something a little out of the ordinary.

R n%-:rd&m - g% dfscri{kée Etshauld
I trgnd of  su- . ; of interest.
; er = heterg- ' ¢ 2 1 Y - a - Alleough In every
Bore it List of Partsfor Lekmek 4/5Super Het, | Allbossh in every
all fowards eclrewits 1.3 [ekmek Kii Type H5D. iz a modern super-
-;uﬂph;kﬁﬁgtiugﬂ %; | 1 Power Transiormer, dype 42T Lekmek ) E:‘?‘%d"’;‘f“ ive 1“]:;
emer  and  more | 3 4ermier Dial (Efco, Radiokes, Precedent, Saxon, Essamay) Svimum - results
F’g?‘t‘f A eceivors | 28 mid. Electrolytic Condensers (Solar, Dulytie, Concourse, T.C.C.). : ”‘ati‘mtlﬁ? minimum
frlzmhle‘;;g Eruilt o % Jsg.uml] "I(';In Pr;tesnmtml:r:lcr, W.W. (Marquils, Radiokes, Paramount, M.3M.) z'f' ear, it can be
are  built, d ingle Clrenit Swilch. e boat
e e eveaty | | Ghasils — Iftin. x Sin. x 23in. (Lekmek, Geo. Wiite tnd Co. easlly adipheotad
1 bimtds d d, Condense b i
;mrlfm:r‘im N "‘ﬁ%i %.‘[&ﬂﬂl _l;gdtc?d_tngem . T.C.C., Wetless, ete. ihie;%ﬂﬂ%mﬂfﬁé
num of apparas | 5 -51 ml'?d - %nlensers_ ‘ schematie | eirewit
s This 38 all 4 mid. Tubular Condensers (Concourse, T.C.C., Waetless, dingram will show
Gght for the com- 1.1 mfd. Tobular Condenser Chanex, Hydea, Dubilier) ihat the receiver
mercial set builder, 125 mfd. Dry Electrolytie Condenser (T.C.C., Concourse, Dulytic). employs a total of
for each factory has { }g'ggg ohm. Resistor ] five  valves,  of
ts own particular g ohm. Reslstor . whigh one s the
nethods n? abtain- 1 20,000 ohm Resistor | (LR.C,, Carbon, Olunite, Brad- | yeriifier. 'The mix=
ng simplicity ol I 35000 ohm Resistor leyohm, Carborundum, Veleo) er tubec is o &7, the
:onstruction, but for | 1 250,600 "Ihm Resistar J if. amplifier tuhs a
the heme set build- | 1500000 ehm Reslstor 58, the second de-
sr who must fo o 1 109 ohm 25 M.A, “‘C.‘W, Reslstor i terior a 57, and lhe
\irge exlent use hig | 1390 chm 50 M.A, W.W. Resistor (Paromount, Lekmek, Radiokes, | audio fubz a 2A3.
swn  judgmenl in 1 425 ohm 50 MLA. W.W. Reslstor \ MM., Velco, l‘ruce&tnn, Wene 1t mav Dbe won-
he lay-out and 1 4500 ohm 20 M.A. W.W, Resistor del) dered why o 57 has
zeneral AFTATIEE- 2 51 Valves, 1 58 Valve, 1 2A5 Valve, I 80 Vatve (Philips, Kenrad, Speed- Jiocm used a3 a mix-
ment of a recelver, ~ JR.C, Bagﬂiotl‘nni Taungsol, ) er instead of the
attempts Bt eircuit 46 Pin, 1 5 Pin, 1 4 Pin Valve Sorkels {Lekmek, Targan, Marguis, Veleo) | plectron enupled
Smplification usu- | 5 ¥alve Shiclds and Bascs 2A7 type tube, The
Ty EII][I in trouble Power Flex and Adapler experience  of FU=
; ; . 4 Terminals and Sundey Sceews, efe. per - het  design-
_ For this reason, il I ) Speaker, 2500 ohm Fiel Slsgle 245 Inpui Transformer (Rela, Precedent, | s, both in Austra-
for ng other, the re- Sexon, Amplion) lia and shroad tends
CEIVET We  propose — —— towards the opinien
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that, despite their undoubted eficiency,
tubes
type are broader in ihelr tuning than
autodyne mixers of the 57 class. From
the wiewpoint of companent costs the
57 mixer Is Just as cheap to use ln a
circuit as a 2A7, so that the argument
boils down to that of the velative effi-
clemcy of the two tubes,

Effective Control of Volume

It will ke noticed thal no pre-sslector
slage has been used with this super-het,
because the intermediate frequency, 460
k.c., permits adequate signal selectivity in
the input tuning eireuit.  The modulator
circuit of the receiver is perfectly straight
forward, end requires no comment. The
provision of a “Local-distance” switch,
which, on the “local” position cuts in a
100 ehm resistor in parallel with the
perial coil and the wiring of the volume
contral resistance so that increased bias
on the intermediate {requency tube and
o reduction of the resistance acress the
aerial eail are simultaneously obtained,
makes the coniral of the receiver excen-
tionally smooth,  As Is psual with auto-
dyme mixer lubes, the oseillator grid coll
conneets to the cathode of the tube
through & tan at the low patentlal end.

The 57 is biassed by means of the 4560
ohm resistor in its eathode eircuit. The
resistor iz provided with a radio fre-
guency by-pass of 001 mid,

The padding cendenser PD is made up
of a conventional compression fype pad-
der in parallel with & small fixed comn-
denser of Q002 mfd. Tuning of the
modulater and oscillator eireuits, of
course, o carried oul by Cl and C2 sec-
tions of the gang condenser respectively.
The coupling coil for the oscillator sec=
tion feeds direclly io the low pofential
end of the primary of the first jf irans.
former ]IIF].p ,

The screeps for the 58 and the iwo
57s are fed [rom a single voltage source

af the electran coupled mixer |

supply lead.

Ease of wiring, one of ihe sallenl consiructionz] Features of the recelve
been obtained by sullable placing of the components, ecelver, has

which consists of a 20,000 ohm resistor
in series, with the main posilive supply,
and bled to pround through a 15000
phm rezistor and the volume control. A
further step in the directien of simplic-
ity is the use of a single large by-pass
condenser aerpss this common screen
In the cathode of the 58
is a 350 ochm resistor by-passed to carth
through a .1 mfd. condenser. This en-
sures that the if. tube shall have its
migimum bias of thres volls irvespective
of the position ef the wvolume econtrol.
The plate supply for the 5 mixer and
the 58 is drawn direct from the B plus
line, a5 is the plate supply for the pen-
tode andio tube.

E.F. Filtration

In the grounded side of the secondary
of the second if. transformer 1LTF.2, pro-

ey
LR

=i
Underoeialh the chassis the compoeneais are armobged with an eye top neafness
ns well as accessibility.

vision is made for the conncetion of a
gramo pick-up fo the second detector if
required. A 10,000 ohm, resistor in the
cathede cirguil ol the second detector
provides the bias necessary for the lube
te act as o plate detecter. Iis valuo
is caleulated 1o permit sufficisnt audio
oulpui to losd up the 2A5 wilh a wery
small £f. loput to the grid of the 57
detecior.

Diespite the aim for simpliclty the des
signera of the Lekmek 4/5 have spared
no pains ip ensure that unwanted radis
frequency currents are kept from 1be
grid cirenit of ihe audio tube. To
this end a filter metwork consigting of
a #2000 chm resister in series with
an R.F. choke has heen included be-
tween the plate of the 3T deotector and
the eoupling condenser between  this
lube and the 2A5, The 57 plate side
of this network is by-passed to ground
through a M1 mid. condenser, whils
the coupling cendenser side carries a
00025 mid. by-pass. The plate resistor
of 250,000 ohins, the coupling  cons
denser of .01 mfd, and the grid resis-
tor of 5 megohm have been selscted ps
ideal values for this particular liook
up.

In view of the RF. filtering which
exists in the second detector plate cir-
cuit no decoupling of the plate or grid
resistors has been found necessary, Biag
for the 2AS5 is abtained in the conwvens
tional manner by means of & 425 ohm
resistor connected between the  tubes

cathode snd ground. This reslstor is
by-passed by a 25 mfd, electrnlytic con~
denser. Tone compensgation s obtnined
by means of a 01 mfd. fixed econdenser
connecied bebtween the plate of  the
2A5 and ground.

The rectlfier and Bloment supply cire
cuit is standard, and should not noed
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commenl here, Note, on the circuit
disgram the coded conneclions fo the
loud spesker secket and the colar code
for the coil and LF. transfermer con-
neclions,

Component Layout

Hawing outlined the salient features
of the recelver we now will take wup
the question of construction. So simply
is the Lekmek designed that it does
not seem possible that anyone could
have trouble with it
quite compact, being buill upon a chase.
sis mewsuring only 14t%ia, = B3%in. x
2 5Bin., In spite of the apparently
smal]l chassis used there Is ne need,
as the warious llustrations show, io
cramp any of the compoovents. Look-
ing down on the top of the chassis from
the fromt the two geng tuning cone
denser can be seen in the middle.

To the right of this condenser are two
cang eontaining the modulator and os-
cillater cotls, the frst-named being to
the front of the chassls The mixer

valve is mounted &t the right hand end |

of the chassis tp the right of the two
tuning cofl units. Between this valve
and the 51 LF. amplifier, which is mount-
ed in the rear right band corner is the
first Infermediate frequency transformer
1Fl. The second LF. transformer IFZ
It mounted behind the gang condenser.
To the left of this trensformer iz the
cpn containing the 57 second detector
tube. The 2A5 audie fube and the 50
rectifier come mext in line along the
back edge of the chassis.

Along the left hand side of the chas-
sis 1y mounted the power Lransformer.
The two electrolytic condenmsers  can
ke esen at the frooi left. The right
hand contro] 18 the volume vomtrol, the
centre one the main tuning eontrol,
and the left hand one the “logal-
distance” gwiteh. . Underneath the re-
veiver practically every cemponemt, in-
eluding the verious resistors and cone
densers, is soldered into place during

The receiver is |

—L08+ 250

|RADEX. =

An alternaotive cleenit employs the new 240 (nke as second deteclor to drive

a pair of push-pulling 2A5s.

The additioual ecomponenis necessary

for hls

modification ¢om be gauged from 8 study eof the diagram ahave,

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 filament leads are
kepi te the sides of the chassis well
out of harms way. WNoie also that a
bus-bar has been used to join up those
points of the cirecuit which are to be
egrthed, and {hat a lead is run from this
bus-har te the earih terminal on the
chaszis.

The 001 mfd. condenser used as the
cathode by-pass for the 57 is mounted
on a small machine serew over which
has been ffted & eollar which permits
the condenser to be kept well elear of
the chassiz and holds it firmly enough
to allow the bias resistor io be soldered
direct to the condenser lugs. Near the
power transformer the two 91 mfd. con-
densers, and the 00025 mfd. condenser
used as the rf. choke bhy-pass, are

slscked together and bolied to  the
chnssis. MNear this pile of condensers

the r.f, choke iz similarly belted to the
chassis,

The [ront view of the compleicd recelver shows thal, condrary 1o wsual
roefom,. (he power pack equ pmzmﬂt: nimunle!i! at the left-hand side of the
rhiasgin,

In addition to the sockel for the ls
outlet and the stripg which carry the
ac. ioput leads, the serial and ecarth
terminals and the pick-up terminals,
the padding econdenser is bolted to the
utider side of the chassiy between the
oseillater and medulator coils. It is
held off the chassis by means of dis-
tance pieces. All other fixed eondensers
end resistance are wired direetly ints
cirenit,

Wiring Hints

In wiring the receiver rubber covered
flex is nsed for most of the conneetlons,
although for sneh leads g5 that from the
330 ohm 58 cathede resistor, which is
soldered on the volume conirel, to the
cathode of the 8, spaghetti sleeved sifF
wirg iz employved. The scroening grids
of the three tubes are similarly joined
with spagheiti gleeved wire.

_For the lead [rem the oscillator eoup-
ling eoil to the primary of the first in-
tezmediate frequency transformer
shielded ¢able is used to prevent un-
wanted radiatio.

When rompleted it Is an easy metler
to line up this receiver, for there are
only three major adjustments to  be
made, After plugging in the vyalves,
speaker and aserinl and earth, and eon-
necting the set {¢ the a.e. line, tune
down to JAW or some similar wave
length station. Adjust the trimmer on
the opscillator concenser so that the
g@a&isu comes in al zbout 14 on the

ial.

With the volumme control set well baek
adjust the trimmer on the madulator
section of the gang until best resulls
are oblainéd, and then tune the set up
to 2CO and adjust the padding con-
denser until greatest wolume is oblained
from this statiof. After each readjust-
ment of the padder rock the dia] back
and forward over three or four degrees
until the correct padding condenser
setting hes been found, )

When this point in the alirmment has
been reached 1une back to the lower
end of the disl and bring In 3GL., Re-
adjust the madulstor irimmer i neces-
sary, but on ne account touch the oscil-
latar. This completes the slipnment of
the receiver, and, judging by the results

i we had with the origingl, the builder

should be proud of his job. )

Selectivity, sensitivity end 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 COIL KIT

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

F 2
* Lekmek 3568 kit 186k G, £5/5/-

{includes 3 gang condenser)

CED K T £4141-

(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 SWI10/200 (Electric)
SW10/200B (Battery)

Price, £5/5/-

LEKMEK KIT DISTRIBUTORS:

Speakers {Asusia) Lid., 70 Clarence St., Sydney. Through SOUTH AUSTRALIA: Newilen DMrcLaren Ltd,, Lelgh
Wholesale Houses, Sydney, and Interstate Distributors, Strect, Adclalde.

VICTORIA: Aust. Eng. Eqpt, Co., Evans House, Bourke ~ QYEENSLAND: Edgar V. Hudson, Chorlofte Street,
. Eng. Eqpt, Co., se, S
Sireet, Melbourne. . WESTERN AUSTRALIA: Carlyle & Co,, 915 Hay Street,
TASMANIA: W, & G, Genders, Liverpool Sireet, Hobart, Perth; H, C. Little & Co.. 838 Hay Streel, Merih,
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The Trans-Oceanic
A.C.Three,

Short-wave broadcast

Morse reception brought to
v its simplest forms in both
construction and operation.

By RADEX

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

H

{ long ago. In it are used all sorts
o -parts, and It was assembled
on & chass:d-fram which an old iest-
ing ‘model had - been stelpped. The

framewoelk Just happened to fit snd
holes that at first ed to hasq
no immediate ‘use came in very hafd-
ﬂ{(ﬁt the finish.

cover from, say, 14 to 90 metres, will
agree that they are finicky things. Oc-
a winner: more frequently duil medi-
oerity is the result. The trans-Oceanic
It ls sensitive, it tunes very simply,
it is absolutely free from fringe-how
telling point of all~a carrier wave can
be plcked up ang resolved into & broad-
meat of the econductively-coupled re-
oction control and without any altera-

appeare
those who have bullt sets to
cazionally a model will come out as
definitely comes into the former class.
or any sizns of instability, and—most
cast programme merely by an adjusts
tion of the tuning condensers’ settings.

or

Generad apprarance of the Trans-Oceaslc Reactlon . Cooicol 45 on
the lower tlght, while the maln dial ls & Velvel Vernier, o some
type fre¢ from back-lash.

Enthusiastz whg have chased an elu-
zive carrier half-way round the dial,
only to diseaver it to bs g I har-
monic at the end, will give the fnal
recommendation & very hearty wel-
come.

Apologies lywill :;gt be made !o;' the
comparatively rou appearance o r
mod?l. a3 evidenced gy . the accom-
Eanying photos. Just as it was bailt,
ere it ap?ears. and so it will remain.
Certainl made one small addition,
to which reference will be made later,
but it effected no real improvement.
Furthermore, bullding from m&alead
to an {nteresting tuning combination

Righti: Compleied
colls Nos. §, 6.
snd B, o
The Coll 'Wind
Tabhle whic
shauld he follewed
in detall. -
COIL WINDING DATA

Turns Turns Tapped
No. Pri. Detail Sec Detal} at turn.
1 214 No. 30 dse % No. 20 tinncd copper, spaced %in. 36
2 3% No. 3 dase ﬁ;yg Ditto. %
3 5% Neo R dee 9 Ditio, E
4 6th Ne. 32 dae 12% Ditto. %
] 8% No. 32 dse I5% Ditto. ]
6 10% No. 32 dsec 20% No 29 tinneti ;‘oppcx. spaced i

=151,

7 8% No. ¥ dsc W Ko. 20 enamel, close wound 1%
3 2215 No, 4 dse 45% Dilta, %
L] [ No, M4 dse 604% Na. 22 Enamel, elose wound 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
rf. amplification, a Tegenerative screen
grid detector operating on the con-
ructively-coupled system, and econ-
trolled through the sereens wultilﬂ'l}u
and a ceststance coupled sudio s %s
for headphone reception. For thesa
operations are employed two §8's and
one 56, and here It may be remarked
that a 58 proved a far hetter detector
in every respect than a 37.

The variable-Mu charactaristic of the

first 58 is not em;ﬂ;}yed: it is biased
fixedly by RI. the photos. ap=
pears a potentiometer on the left side

of the chassis. This was tried in place
of Rl in order to control volume, but,
in practice, it proved a npuisance, ms
any alteration to it had an influence
on tuning, even though it was well
shunted by Cl.

The r.f. transformer L3—I[Ad serves to
couple the radio stage to the detector,
and, associsted with L3, the Inclusion
of shunt C3 and choke RFCl ie dis-
tinetly advantageous.

The detector functions on the leaky-
grid system, and for purposes of re-
generahon its cathode Is not earthed,
ut is taken to a pre-determined tape
ping point on L4 So far as the re-
action effect is concerned, 14 now be-
comes ap avto-transformer, that por-
tion between tap X and earth serving
a8 the primary and carrying the valve's
full plate current to earth or B nega-
dve., Now it is obvious, or jt should
be so from your experience, that the
deFree of plate current in a secreen-
grid valve eircuit is governed by the
voltage on that screen. If, therefore,
we provide means to v’ax"g the latter
we automatically control the former.
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How Reaction is Obtained

This, boiled down, means that when
the settlng of the streen's woltage
1= such that & A‘:arti‘mlar current wvalue
feaws in the detector’s plate-cathode-
Ld-earth circuit, that value can suffi-
clent to make the valve oscillate. The
sereeny volloge is poverned by high
resistance  potentometer RO,  across
which are 100 wells. If we now mowve
the arm of RC gradually nearer itg
earthed end, lhe sereen voltape will
be decrensed and, in conscquence, the
currend fow in the plate eireuit will
fall. Gradually, by this means. we will
resch a condition " when the detector
will be nt its mosl sensitive
eondition just below  the
point of oselllation. 1
will bo noted that, in all
of this, nolhing effecting
either the. capacity or in.
ductance of twuned cireuit
L4-WC2 hes: been . done,
therefore  re-sctting  of
VCZ for the two conditions
foseillating . and non-eseils
lating) is obwiated.

Tep X on L4 might be
termed eritical and this
applics especially to coils
used oo the wery short
waves—say between 30 and
14 metres; If the tap is
tog far up from the coll's
earthed end reaction will
be too ferce unless the
sereen voltnge is brought
down to so low a walue
that the 5§ iz incapable of
giving effective detection.
Conversely, if it is too low
down, for the same reason
the secreen voltage will
hawe 1o be made too high
before the walue of the
plate current will reach
up to the peint of oscil=
Iation. However, to with-
in an eighth of a turn, sll
these tapning points have
been worked out and are
given n the eoil dala.

The cireult eoncludes with a resistance
eoupled sudia stage centerlng round a
56. In this the outpui =ystem is worthy
of consideration. . ]
up to 250 volts on its plats, but that is
guite enough to wreck s pair of head
phones, In consequence the valve is fed
through resistance HE and the phones
are cxpacitatively cuuriied by means of
28, 'This arrangement has the additional
advantage of permitting the 5/W set to
be coupled salely to an existing B/C re-
ceiver for loud-speaker repraduction; for
that purpose it Is only necessary to re-
move the phones, connect the upper
phone terminal directly to the grid-pin
of the B/C's final power valve and use
& common garth for both instruments.

The Power Supply

N the original, navinig one handy. the

trans-Oceanic’ was fed from a power
pack buill on a separate ehassis.  This,
as ilusivated, was taken hy four wires
{ope Bx250, one earth and B— and a
25.wolt heater pair) by a8 UX r;_:iug o a
4-pin socket meunted in the right rear
corrier of the set chassis, In this are
rangement C% functions as the final by-
pess condenser while a single tap on the
woltage divider, at srpund 100 voits. feeds
.the screen of both 58's—that of V2 eir-
culating wia RC.

The average builder of this short-wave
modal will naturally desire to draw
power wupplies from the existing B/C
set and this ean be done quite easily

he 56 can be given |

provided a liille common sense is wsed.
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
thassiz are to be connected together hy

an independent wire. It can ke attachied |
i i

most easily to the B/C earth terminal,

Remove the B/C deteclor from I8

socket and leave the latter vacant. Now,

if your B/C iz either a straight TR.F.
or a super-het with a stage of radio
before the mixer, remove its first radio
valve and fit a § ot 8 pin sockel (as the
case may its place. From this
take ieads ONLY from the plaie pin
und the two heaters. Thesc three wires

Plan view of the chassizs with major
compenents keyed do apree with the
~ List of Parls.

will terminate, as before, in a <-pin
plug to fil into the short-wave sat.

In the case of a super-het that com-
mences with the mixer, remove both
the second delector and intermediate
frequency amplifier valve and plug into
the latter to pick up power supplles.
The okject of removing ‘the second de-
tector is te prevent the speaker howling,
and also to limit heater current dra.y
on the main power transformer.

Coil Construction and Tuning
Overlaps

Except on the very short wave
lengths the action of cendenser VCI
1s comparatively broad, whereas V2
is always wvery sherp indced. In con-
sequence it is anly necessary, to employ
Eaé t;rernjm- dial in conjunetion with the

er. :

Again. with the exception of tap X
on L4, L2 corresponds to L4 when simi-
larly walued wvariable condensers are
used at both VC1 and VC2. Further,
for eny pgiven joint wvalues of L2 and
L4, L1 and L3 ean alzo be the same, This

gimilarity of the pairs of eoll umits for
any given band pives rise to0 an inters
esting jnoovation in winding arrange-
ments W we make VCI and VT2 of dif-
ferent sizes. '

To go back: suppose that those con-
densers were alike, We would then re-
gquire, ssy, four poairs of coil unitz to
cover from 14 to B0 or 00 metres, or
eight in all. Experlment shows that I
we use a 00001 miideet 23-plate condenser
at VCL, and one of QUO0L4 or OMLS at

vC we ecan not  oenly go  wery
muc higher in the wave-band
(which iz pet  of  much  real

also get a far more valu~
able qver<lap of coverage
between coll and rcoil
Under the old syslem it
was often common to get
a particular station low on
VC2 (helow 15 degrees)
with one particular \cuih
and everyone whe has user
& S/W get knows that it is
always a nolsy position.
Under the system em-
ployed ewery station can
be heard on at least twa
colls, and, for at least onw
of these, the setting will
be somewhers near the
middle of Lthe dial.

Reference to the Table
of Winding Data wiil illus-
irate how thiz objective ‘is
achieved. Hegarding the
secondaries only, it will be
seen that instead of have
ing four similar palrs we
have nine different colls
progressively increasing in
their number of turns
from three to 60, and ell
are tapped at predeter-
mined peints X Primar-
iez alsn rise in the same
ImAnNET.

Example of Coverage

In practice, two adjacent
coils Inm the scale ‘are
emoyed to%e;mef. the
larger one being placed in  pesition
L1-12 and the smaller in L3-L4. Oh=
viously the smaller secondary gets, the
larger tuning condenser, and vice-verss,
and so the halance 1s maintained. Take
practical example with GSB an 31545
mcties as the test statiom.

GSB can be brought in eith 4 aa
L1-£2 and 3 ms L3-L4, and both con-
densers nearly fully meshed. I will
come in pgain with § at L1-L2 end 4 in
L3-14, and about two-thirds pf both
condensers. It can be heard with § in
L1-12, and 5 st L3-L4, and both wvarie
ables at around 40 degrees. It even can
he tuned with 7 apd 6 in L1-L& and Li=
[A respectivelv. end the condensers
nearly all gut, but In thiz Instance the
noizse level is. particularly high. 0Of
coursz, awing to GSB's position In the
band, this iz an extraordinary example,
but it is sufficiently ilusiretive for our
purpose. Purists may say that there Iz
too much over-lap, but it s easily found
that ceriain_ combinations suit particular
stations, and, after all, the system cally
foer only one more unlt than the fully
paired method.

If the wiring disgram of the coll-lo.
plug conneecticns is inspected It will be
ecasy fo see how the units sre intere
changeable, even though L3-Ld4 has five
connections, and L1-L2 only four. .
both positions the eeils plug inte 5-pin
sockets. In -the Ingtance of that for
11-12, K is left vacant (unwired below

usel, but we
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chasale) and Hl and P are connected fo-
gether, and to earth. In the socket for
L3-14 K i= wired to the cathode pin of
W2 and individual leads are taken from
all five socket contacts.

All coils are weund on 5-pin Marquis
8-ribbad formers, and it is for this rea-
gon that elghthe are ineluded In  the
winding data. Primaries are started &8s
oegar the formers' baseg as possible. AR
eighth inch separstes all primaries and
secondaries, While the wire for tag
X from pin K must come up Ihmuﬁ
that pim, It should not go inside ]
tube; instead, it must be brought out-
side, s that it can be axternally sol-
dered to Its specified point. This makes
an alteration to Its polnt of contact—
perhaps an eighth of o turn either way—
an easy matter, Where spaced winding
Is Indieated, the measurement of the gap
g taken as between centrea of succes-
sive turnz. All prlmaries are close
woued.

While comsiderable [atitude ls per-
migsible at the rear of the chassis,
Lhiuﬂlustrjejtedmnrrgggﬁmenpth;f df'mh:ul gfog!
portion, vide the pholographs, . d be
followed ns nearly es posslhle. The
physical size of ¥ affords suilicient
shielding between the twao coll units
when 1t ls placed between them. The
dimensione of the ariginal chassis are
given as 8 wide and deep by 3% o
height, all nehes beeause that happened
10 be awvailahle with the holss slready
made for sockets, Provided the celative
gituatlons of Li-L2 WC2, L3<[4, V1 and
W2 gre maintained, the locations for DI,
V3 end the in-put power plug are of oo
particular importance; depth could be
kaved es regards their placements

In case of misutderstandipg, It should
be explalped that YC2 in the photga 15
g variable of Q00033 mid, with a lixed
condenver of 000025 mfd in series whh
1, and operated by an old N-D velvet

| eignal volume.

Loeking Info lbe under chassis arrengemenis. The 1e2xt deals wiih
= itheése very Milly.

dial, This was tried as a sub-
stitule for a straight 000015 mid vari-
able to see if there was any loss in

vernier dial,

There was pot, so you
can use that combination, i€ like,
or a variable of 0.0006 mfd with a fixed
condenser of 06002 mid in series. The
first arrangement results in_u eapaclty
maximum of 0,.000148 mfd, and the second
of 0.000143 mid, o

It Is imperative that RC (reactlon con-
trol poientiometer} should have a wer-
::':la]er mu\}emeghmd be insu]ﬁed ﬁ';;m t;%g
chaszis; for reason, a4 Marguis t
is nominated in the Parls List, A Z-Inch
dial iz quife sufficient for the rotatlon of
VCl; its action Js not eritical, Place
the 8-pin scckets for V1 and V2 and the
two 5-pin sockets for the two coll anita
in such @ manner that their heater eons
nections are those furthest away from
the front of the chassis.

-t

By twisted palrs of leads connect the
two heafer econtacts gm the d-pin
power in-put socket Lo similar polinis om
the sockeis of V1, V2 and V3 Atiach
the G of the same 4-pin unlt to chassis
and leave P to take the B + in-put

The mos! imporiant Lhing In the wirs
ing is to avoid trusting to the alumininm
chassls for a negative return and earth,
Instead, using No. 2 tinned copper wirg,
see that all returps from every source
are eventually taken to G of Lhe 4-pln
power gocket. Even in doing this certain
of the bare leads must be kept very
short, Thus you will se join up nue H
and P of L1-L2, 1, the moving vanes
of VCI as directly as possible, the other
tail of Cl going right onto K of socket
V1. Similarly the moving plates of VU2
will be wired sotuhally to the same H of

L3-L4.

Agsin, RFC2 should be close to P ol
¥2, Note also that while the rathode of
V2 goes to the X tap on L3 (K of that
coil's socket) the same tube's suppressor
grid s earthed; this is important.

The alternative merial connectlons are
pot necessary unless youg gerial is long
—say over Bfi. aver-all, For all ordin-
ary aerials use ANl only and omit AED
and midget M altogether, Do noi forget
that the K coplact of the socket for Ll-
L2 remaing vacant

Nothing fz more irue shout a short.
wave receiver than thai itz succesg-

operation  depomds Furel on
patience, experience, and s lot of eol
mon sense. A couple of evenings in-
tensive searching together with notes of
dial =mettings and coils’ combinations
therewith, will be more lluminsting
than reams of written directions. The
secret of the whole thing lies In keecps
ing the detector weakly oscillating while

searching. .
Commence by plu Coil 4 into
position L1-L2 and Coil 3 into the clher
socket. Turn the arm of RC hard_over
towards its earthed end. Set VCI's
plates about half in and VC2 at arcund
85 on & 100-depree scele. Now slowly

turn up the arm of RC. A8 you com=
mence to do thizs you should notice a
certaln faint "liveliness" in the phones,
and then a point will be reached when
the sound becomes a definlte rush—in-
dicating an oscillatery condition of the
detector V2. . ‘

To prove this reverse the direction of
motion of RC undi] the rush l& jusl there
end then swing VCI to either of its ex-
tremes; gemernlly, polng one way or the
other, the rush will cease with & falnt
—very, very faint="plop” Indieating a
stoppage of oscillatlon. Somewhere a

{Continued on Page 55)

AEl—Osdinary acrial conneclion,

Al2~Long aerial conneclion,

Ci, C6i, C8 C3—Mica condensers of
040 mid.

C4 and Cl0—Mice condensers of
00001 mfd,

C2, C3, Ci—Tubular condensers of

.1 m
Ci—Tuhular condensers of 0.5 méd,
L1-2, L3-4—Special plug-in eolls—vide

text,
M—Three-plate midget condenser.
| PH—Phencs.
PS5—Power In-put socket—A4-pla,
RC—Potentiometer, 20,000 ahms, with
verpier movement (Marquis),
RFC] and 2=Duily §'W Chokes, Type

RI—Wire resisioes ‘of 200 ahms.

| LIST OF COMPONENTS

R5—Wire resistor of 2500 olims.
R2—Fixed resistar of 3 megs.
R3—Fixed reslstor of 3 meg.
R4=TFixed resisior of 13 meg.
Ré—Fixed resistor of 50,080 phms,
VCI—Midget wvariable condenser of
- 0.0001 mid. and small dial.
VCz—Vvariable condenser of L00§15
mfd. with vernier disl (see texi).
VD—Voliage divider, 25000 ohms,
Vaolves—Twno 58"s and one 56 wilh two
valve shields, M
Sochets—Two G-pin and ihree 5-pin. “
Chassis of Ne. 16 gauge aluminiumg
for dimensions, sco text,
Sundrles—Flex wire for conoections,
machine serews and nuts, some
serap chonite for hushings.
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RADIOKES KIT SETS

SAVE MONEY, TIME and TROUBLE

111 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

WATCH iJOR
HARTLEYS
RADIO I
ACCESSORIES |
| CATALOGUE | (it

|  HARTLEYS | |ll
(i ~ MAIL ORDER fi
, SERVICE I

il : SECOND TO NONE—SAME DAY SERVICE i1
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Circufl of the Crystal Sel,

cperate  salisfaclorlly  down to

3IDB, but the other two stations,

" TTIKZ and 3AW, come in very
faintly in country districts, It ls often
the iwo latter that are desired with
gaod phone strength, This eirenit will
give real results om 3K2, 3AW, 3DB and

ﬁ LMOST every erysial circuit will

gmewt‘loml results on 3UZ, 3LO and |

It will also bring in interstale
programmes when some of the larger
{ransmitters are not working,

The ldes of this design Iz fo use as
long an serial as possible and yet retain
a fair amount of selectivity.

The set con three eoils; 11 b5 of 45
turms, being lapped at the 17th and 3lst
turns, &nd iz used ta alter the setting
of the condenser or reduce the tuned
wave lenglh, The other tuning ceil, LZ,
has 50 turns, and 15 tuned by the vail-
able condenser, CL, Ll end L2 are in
parallel.

The remaining coil, L3, consists of 230
tiirns, end is used ie alter the setting.
The aerial is ecupled through fxed con-
denser C2 exeept when ghorted to re-
ceive JAT.

Construetional Details

The panel and base board cam be of
fmﬁ conventent size, abaut § x B inches
will be found suitable with holes drilled
to teke the warlable condenser 1, the
detector G} and Lhe four terminals, The
panel should be screwed to the base
of the same properiion ag the panel

The Coils

The [ormers should be placed in the
oven for about 5 minutes to free them
of molsture am en be given » cost of
shellec varmish., When the varuish is dry
the ecils should be ready for winding.

Commence with L1 on the two inch
former half an inch from the and., Wind
on 17 turns and make a tap by twisting
the wire in the form of a feop. Wind on
14 turns and make another tap. Then
wlind on the remaining 14 tucns,

Ty meke L2 take the second 2in. for-
mer and wind In the same way 50 turgs
without teking any tsps. On the re.
malning former of 1% inch diameter ans
other coil of &30 turms of the fine wire
(Mo 36 must be wound, teklng teps at
the 25th and 125th turn,

The Assembly

. Having wound the colls the next siep
is 10 mount the components.

The con- |

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 acrewed
into their places.

LIST OF COMPONENTS
1 variable condenser of 0003
mfd and dial.
2 2-inch dismeter pieces of former
2 inches in length.
113% inch gdiamecter plece of (for-
mer & inches long,

1 reel af 3i dg-‘slllgg 5.C.C. copper wire
for Ld and L2 )
1 reel of 36 gauge S.C.C. copper wire

for 1.3,
1 lixed condenser of 001 mid. C2
1 %aﬁswhisker type, crystal deieéter,
1 terminals, wire for
SCrews, ele,
1 4 point zwiich, 5.

{C1)

connections,

The large coil L3 is fasiened horizon-
islly behind the condenser C1, L2 and
L3 are placed wertically further behind.
The fixed condenser 1p sorewed in
position on the base
under the aerial ter-
minal.

for the distance from town. About 150
feet gives good results 40 miles from
Melbourne. It may be inereased or de-
creased as distance from  Melboumne
varies, and should be of 7/20 copper if
possible. This may be obtained from
almest any power station for sbout 2f
a length, or second hand

Tuning In

The operation is wvery simple, Turp
the switch on to the first stud at the
catswhisker and tune ile condenser.
With this =zetting of the selector AR
will be received loudly. The recelving
wave length iz decreased as the switch
is alterad to the other studs. Wilk Lhe
switch off the siuds it is not quite =0
selective,

To obiain the best resilts fune put a
station untl] it can just be heard, then
adjust the eatswhisker. With this hool
wp gurprising results may be cbizined in
the ecountry, and for such areas it cam
be recommended. City lisleners will
find it lacking in gelectivity and to them
ite value will be very questionable.

Wiring Up
The aerizl termina!
1= ¢connected lo one
gide of fixed conden-

ser C2 and to one stud
of the switch, The
other side of (2 is

L2 and

Le

fixed of Cl, end o
the arm e¢f switch 5.
The moving vanes ol
Cl are joined lo the
finish of L2 {c the

4

stert of Ll, and the
finish of L3.
The two taps on L&

are joined and fas-
tened 1o one gide of
the detecior CD, ano

] |
EIXEL VANES ?

the other side of CD
is connected to the
first phone terminal
The other phone ter-

ri] RADEX.

minal j5 joined to the

earth terminal, which
is mrlso wired to the
finish of L3,

The aerial should be
a5 long ws passible

C= =]
AL £

it ‘ l

1) e
TELS 0’(‘0

plagram illcsicating the Inyowl of the pals
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Radio
© Valves |

ED J.R. W

Used Extensively by Technical Laboratories |

Set Factories, Talkie Theatres, Amateurs and Home Constructors
Everywhere
Complete Price List froam your dealer of direct from us |
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 tuncd in in daylight and night on a |
Kelvin All Wave Set employing  J.R.C, Valves I
- We are also agents for
Paramount and R.C.S. Kits and Dutch Boy Rosin
Core Solder.

Sple Auvsiralian Agents:

HENRY G. SMALL & Co.

We alw Stock 226, o ) _ _ L
ﬁkﬁjmf“ 24, 2lb, 374 POST OFFICE PLACE, MELEOURNE [
1 v =2, ele, , Belg‘eef l:]]izfl;n‘ilh and Quesn S-L;L‘El.s. 7 ‘

Still More Proof!
Read About It!

“I have been following wour special
hair treatment for a menth, and wish
to lell you that my hair has improved
wonderfully, J. WEBB, G. N.Z.

"My hair has improved NFenemlIy,
and new hair has appeared.™
A. W. EGAN, Sydney, N.S.W.

“A considershle amount of new
hair hag appeared on tep of the

head.”
J. D. GOWER, 5.K.. Wictoria.
GUARANTEE that all testimonials published in . _ vietoria
‘ I’this announcement are genuine extracts from re- p Ici am now em];re_l;.r hfree tmnj
ports received, (Signed) J. KELSO MURCHISON. f:irb‘linglfﬁ' and éﬂ SMEI%H, aﬁhﬂﬁ%ﬂgf

| 1 ] o - L ~ - " ‘ ‘

HURRY! For this Sensational Offer! :yowspsir is now showing on e
|FJ[!RY In your svo heme—teet under oby cohdition you ke, and If my meibod doem nat grow ) )

new hetr ar oid you of dandmf or any other halr condition you suffer from—it tosts vom anfhing “I have z light downy growth wof

—net one permyl Bl yun must hurry: this offer mov never be srpeated, Sl places you under mo halr appearing on the thin pateh, The
ceilontion—all ¥ou beve (o 4o I8 lo posl that corpon NQW) dandrofl has been completély cured,”

WHAT 1 DISCOVERED ABOUT HAIR J- D. BLACRWELL, M., Victoria.

T fApes ot matter U gour hair 38 Iedling rub, M pow are Isat goipg bald—eor whal you have

tried—1 kpow ¥OU +€ve not naed the RICKT methed! My own hale fell oul in handfuis ‘\| 3
untll T fast began to go beld., I iried everythrg. Bub now I have W Lhick, lustrous growih of y *-Lﬂ I B
holy—Lhanks {o the fmpertaak discovery that— = »
o ) R J. KELSO MURCHISON, Dept. LLH,
TONICS WILL NEVER GROW HAIR, Lombard Chambers. '
FAHEY never have—becouss 10 1o [mpossiblel There i ons upderlyleg princlple that stimulates Pitt Street. Sydney,
Wew Haly Cirawib—thal principle s involved 1n the new Kelso Murchison Treatment. I w NAME !
new wey—cntizely diferent, ard suecessfwl, Tt mpprosches baldness, [allitg halr, ete., from o new : Fre sHE NEE BEx  aak wenm
mngle. With 4t wou esn sfop Four halr iroobles evernight! ) ADDRESS ... ... X
Bon't weste more lime and money en worthlods “tomics” and “halr restorers,"but socepl my great - ank aws nee
offer, and walch your bair grow! Get this specinl ofer coupon lo Lhe post Fodarl - BEu wdw hed web Gex mae wbs e
a , . ) . Encloge 44, in slamps [or post- -
J. Kelgo Murchison, Dept. L.H., Lombard Chambers, Pitt. 8t,, Sydney. age, 18/4/34.
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The Centenary

Battery

Super-Het. 5

An economical, battery super-
heterodyne for satisfactory recep-

tion in country areas.
By A. K. BOX

| EST ericket descriptions, broadeasts

of the Centenary celebrations, the

Daviz Cup tennis matches, and a

hundred and pne interesting items
make Il more important thsn ewer for
the rouniry lislener to have s first-class
radia recelver for 1934, The fact that
interesling sporting broadeasts from 3DB
and other B class broadeasting stations
gare iransmitted during daylight hours
makes it imperative for s sensitive re-
celver to be employed if full use is to
be made of the entertzinmnt possibili-
ties of the I934 padlo receiver.

Az nsual, however, we are up against
the old diffieulty of “B" haitery con-
sumplion, fer the more valves we in-
clude in the reeeiver the preater the
drain on bolh “A" sund *B” batteries.
The design of a suitable recelver comes
down 1o B -compromise between gensi-
tivity =nd batiery consumption, and the
rreatest nse has tp be made of modern
developments in order 1o keep the sen-
sitivily of the set

This front view of the flnished recelver IlMusiraies its simplicity of

const ruction.

sufficiently strong signal to the input
eircuit of the converter  wvalve.
This trouble, experienced g0 often
during our city tests of battery operated
receivers, is asggravated when the re-
eeiver is used in disiricts where because
of the distances from the transmitting
stations the signal voliage available at
ihe 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 resulis only
from the powerful A ¢lass broadeasters.

Personally we have experienced diffi-
cullies such ss these even with sup-
posedly sensitive battery receivers which
have emploved either a two stage rf.
amplifier ahead of the cenverter tube
or have used a two stage if. amplifier
after it. Despite the fact that these re-
ceivers have  given good results—iwo
of the seiz we have in-mind are at the
present moment performing very satis-
actorily in areas well away from bread-

casting statlons—we have had a hauntling
suspicion 1hat things were not right and
that betier valve for valve resufts should
be ebtained from the haitery super-het,

In this spitit of humility we tackled
the consiruction of the Centenary Bate
tery Buper-het with the determination
to improve matlers if it way humanly
possible. i

Salient Features of New Design

The fitst step in the-design’ tonsidera-
tions o the new receiver was to keep
the pumber of valves lo a minlomum,

-Having In mind our past cxperiences, we

decided to-be a litlle more modest in
power -gutpul requirements and eschew
Class “B" audio, to limit the Lf. ampli-
fier to & single stape, and io concentrate
upon a4 receiver. which. would function
well when powered with a 30-volt “B"
ballery in addition 1o giving excellent
resulis (at heavily increased plate cur

: : rent consumption)
— from the “normally

ligh and yet use as
few wvalves as pos-
Ejb\ll!.

Seeing  that we
wish to heve a mod-
arh Teceiver, it is
desirable — ewven ne-
cesgaly — to em-

ploy  the super- 13 Gang .
heterodyne  eircuit

which permits us bo 7.1 mi
get the  greatest

overall gain for the
smallest number of

walves,

Durlng the last |
year or so there
have been many

verslons of battery 1 20,000 obm

super = heterodyne

 denser (L1, L2, L3, L4,

1 1 Megohm Resistance (R3)
Reslstanee (RE)
1 10,000 ohi Resistance (RS)

ete.)

LIST OF PARTS FOR CENTENARY
BATTERY SUPER-HET. 5

| Coll Kit, comprising serial, r.L, 2 465 k.. bfs, nscillator, snd padding eon-

. L4, L5, IF1, TF2 and PIN (Melbourne),

0003 sofd, Condenser, to suil vofl kit (Gl, G2, G3) (Essanay, Strom-

berg Carlson, Airway, Precedent, Saxon), ) ]
5. Tubular Cotrdensers (C1, €2, CI, C5, C&, C1, C8) (T.C.C, Concourse,
Dulytie, Polymet, Saxon, Wetless).

1 0002 mid, Mics Condenser (€4}

1 0001 mfd. Mica Condenser {(CH

1 0l mfd. Mica Condenser {CI0)

1 006 mid, Mica Condenser (C)3)

5.1 megehn Resistances (Ri, RZ, R3, R4, R?j}

} {T.C.C., Weiless, ete.).

(I.R.C.. Olimite, Velco, Carbon,
Chanex-Silent,

used 133 woll sup-
ply.

In grdef 1o keep
ihe number of
valves af a mini=-
mum and yet main-
tain the ‘set's per-
formance in remote
distriets, it wazs de-
cided to prerede the
1486 mixer tube with
a single radic fre-
queney amplifler
and to follow it with
a single intermediale
frequency stage; a
grid leak detector
and a transformer
coupled pentode

Bradleyohn,

receivers, bul de- | 1 500,008 ohin Potentiometer (VC) (Bradleyohm) power tube, It i3
spite the clslms in | 1 Double Pole Single Throw Toggle Switch (SW1, SW2 possitsle to redure
some guarters that | 2 2 mfd, 250v, Test Fixed Condensers {C11, C12)} (T.C.C., Chanex, lydra, the number of tubes
the walve is not sat- | Wetless) to ebsolute mini-
isfactory, it is the Almvinium Chassls, 13% in, x 103% in, x 216 in. (Geo. While and Col mum by scrapping

wriler's opinion that
best resulls ean be :

3%%-1 Ratio Audio Transformer (AFTY (Lissén, Philips, A W.A. Ferganil)
Pln ¥alve Sockets {for V1, V3 and \M}} (Targan, Veleo. Marguis, Pre-

the r.f. stage, bul in
light of our experi-

q
P o et | 10 bin Valve Socket (tor vay ceden, Essanby, Eelipse, eie) | 608 Wi AN vt
which employs the Acrial Earth Strip, four-valve  hattery
1

1A6 pentaprid eon-
verler valve, The
main  trouble with
the batiery super-het
is not only the dif-
Aculty of pgelting
sullficlent amplifica=
tico in the Lf. slage,
hut in feeding a

3
1
super-het 1
3
1

1
1
1
1
1 Tunln
1
1
¥

Set of Vnlves:—I Type

(IKen-Rad, Philips, Rm‘iwlron.A Speed-J R,
45 Volt Heavy Duty “B" Batteries, (Diamond, Ever-Ready, Impex)
2 Volt Accumulator Type “A” Battery {Century),
15 Valt “C" Baltery (Diamond, Ever-Ready, Impex)
¥ire, Baitery Cable, Nuis, Balls, etc.

Fin Loud Speaker Sockel {LS)
Dial (Efen, Radiokes, Essanay, Saxon, Precedent, ele.) .
34, 1 Type 36, and 1 Type 31

32, 1 Type 1AG, 1 Tyz‘e o)
o el

super-hets, this Jdoes
not appear wise,
Starting from the
basis set out above,
we built up a five-
| valve, employing
fundamentally the
same gireuit as that
shown for the final
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Il | B '
This Battery Offers:—

Longer Useful Life .......
Greater Reserve of Power . ..
il Quicker Recuperation . .....
Bl Clearer and Stronger Reception

|| Investigate the qualities of the
il Diamond-Pertrix Range. See
the value they offer in -
satisfaction and
economy . . . ..

@ The quality of Diamond-

Peririx Radio “B” Batleries
and Torch Refills is carefully main-
tained by regular tesis under the
conditions of Ihe United States
Bureau of Standards Test, which
sets the only world-recognised
slandard of Battery efficiency.

PR _ | ‘ And never do Diamond - Pertrix
: *u-ir.‘*i’ém o {LEEE fail to deliver even more service
P T ; i3 than is demanded by thal exacting

L : 1 test. z

DIAMOND = PERTRIX

RADIO BATTERIES - TORCH REFILLS

SO0LD AND RECOMMENDED BY ALL RELIABLE COUNTRY & CITY DEALERS
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regelver., The  results, allhough
marked improvement on the four-valve
models, were giill not satisfactory, in-
dicating thal nothing like maximum par-
farmance was being obtained.

The Arst step was lo juggle with the
id. stage, experimenting with plate and
sereen voltages on the 34, and with dif-
ferent Intermediate frequencies. Finally,
through the collaboralion of the ene«
gincers of Colenial Radio, we were able
io get an if transformer which ims
proved matters tremendously. This was
a mpecial close coupled 463 ke trans-
former, which replaced the 175 k.c. ones
we previpusly were uslng. ]

Although, for a given coupling be-
tween the pr.imarif and secondary wind-
ings, it is generally considered that the
low frequency iransformer has a higher
gain than the 485 or similar frequency
types, the fact that very closs coupling
was ueed In an endeavor te. lift the 4
slage galn made it advisable to lighten
the job of the r.f. signal selecting stages
by using the higher intermediate fre-
queney. .

The experimental i.f. irensformers
were provided with movable E;unﬂl'!
windlngs, so that the coupling tweer
primary and secondary could readily
varied. As g matler of fact our experi-
ments in this dimct’ian'e?deg by ifg:lll;g
the windings at a point of THAF
roupling (about 5-18in. apart). This very
close coupling broadened the tuning of
{he receiver to some extent, but this
disndvantage was offset by the fact ihat
{he stape pain was increased markedly.

R.F. Conpling is Important

Even at this stage in the experiments,
the receiver, although giving first-class
respopse from powerful stations, did not
display that “alive-mess’ which is the
characteristic of a really sensitive re-
caiver, The next point for improvement
ihen was mela:aupling between the rk

| nixer valves. .
a%?i mﬂmé original enil kit the nf. plate
poil L2 consisted of
about 60 turns _cff
fime gauge  Wild
wound at the bot=
lom end of L3, but
separated from it by

a |

| battery

without iniroducing rf. instability, but
when these details were cleared up it
was found that a really important im-
provement had been made.

Carrying our ideas to their logical
conclusion we worked on  the input
slage and replaced the small and loosely
coupled aerial winding with two tap-
Eing points on the i valve grid coil

1. These taps were empirically Ch
out at the Sth and 15th turns. The try-
out aflter this last adq}ghsi‘meiit wag emi-
nently satisfactory, e 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 gmive rise to either rf or if.
instability,

Some Test Hesults

As an example of whal these improves
ments had done it might be mentioned
that our tesl stations TUV and 2AY
on_ the lower range could be brought in
only al medium loud speaker strenglh
when an ouldoor aserial was used wilh
the receiver before we experimented
with the r.f. and if. slages. The to
wave length test stations 200 and 5CK,
although good speaker strength per-
formers on an outdoor aerisl, had no
entertsinment value when an indoor
serial was used, When we had finished
our alierations it was found poszible to
bring in 2AY and TUV at full speaker
strength with the set depending on its
leads and wiring for pick-up
whilst the top wave length test stations
were sufficiently loud to averioad the
last stage valve. Naturally the middle
wave length statiens were improved to
a like depree.

The thing we next went inte was the
battery consumptlion for the receiver.
With the use of 135 voli potential o the
31;'13(}%5?0 of the pentode V5, 135 volts through
kil

V3, 135 volts on ithe plate of the if

| valve V2 and 671 volt= on its screen, 135

ohms on the platz of ihe detector |

volts on the modolator, and ascillator
plates of the mizer tube V2, and 45 volts
on this tube's screep, and 135 wolis plate
and §7%% wvoltg screen on the rf. valve
Vi, we were horror stricken to find that
the get's plate consumplion was 30 m.a.
—a figure which exceeded even  oue
most pessimistic imaginings.

A check-up of the varions tubes show-
ed that the pentode W5, despile tha fact
that it was Liassed 1o the iume of 15
volls negative, was iuking 11 m.a. or
nearly 60 per cent of the total plate con-
gumption. The detector V4 also was a
nasty shoek, for It whas drawing 4 ma.
On the other hand the 34, ¥3, was taking
only 3 m.a, and—greatest surprige of al
—the 146, V2, reguired the modest cur-
rent of only 3 ma. The 32, V1, draw 2
m.a,

The most interesting thing about this
examinalion was {thal by using a screen
vollage of onl+ 45 we werz able te cut
down the nlate current  of the 1A
matlerially withou! affecting the tube's
performance.

As for the pentede—well, obwiously,
for the man whe must depend ugmn dry
batteries for plate supply the thing s
hopeless.

Incidentally, in making our original
caleculations we slipped badly as far as
the second detector was concerned, The
maker’s instruclions Ior this fube specily
that when used as a lesky grid deiector
ils rated plate potentinl should not ex-
ceed 45 volts, In which eaze it would
raw a maximum plale eurrent of 1 m.a,
As a matter of fact, with a 2 megohm
gml leak snd 45 volts on its plate the
0 draws only half & milliampere, but
allowsznce must be made for the fact
that with the lower walue grid leask, we
havs used 1 megohm, the plate current
will be grester, T

The point st which we are driving is
that RS§, instead of being 15000 chms,
should be roughly 100,000 ohris when the
recciver is o be wsed from 13 wolts
supply  of 50,000
ohms when a 30 »olt
plate potential is
available, Alterna-
lively, keep to the
15000 ohm resistor,
which Iz pecessary

ahout quarter of an
inech, Previpus ex-
perience  with vt
couplings for bat-
tery receivers Thad
ghown that In single
siage r.f. amplifiers
the design and ar-
ranpement of the
r.f. plete coil eould
make or mmar the
set, so we decided
to graft spme of our
tdeas for “straight
ballery recelvers on
te this new super«
hat.

The existing plate
eoll was replage_c‘l
with a high efficis
ency primary wound
with 60 turns of fine
wire on & close fil-
ting former which
would slide over the
modulator grid codl
Lz Some adjust-
ments to the num-
ber of turms were

necessary belore we
eould get the op-
timum coupling
point for L2 (above
the middle of L3

A photographic plan view of the tep of the sel shows thal, whilsi simplicily of
wiring has beenm given primary ;“mgdtmﬁan' ihe component layout is pleasing
o ihe rye,

for de-coupling pur-
poses &nd dap the
supply for V3 from
the 671% wvolt point
on the “B" battery,

Economical
Operation
Possible

Having painted the
doleful side of the
set’s maintenance lag
us gee what happens
when we reduce the
maximum plate volt=
age to 20, Alithough
the undistorted
nower output of the
repeiver |5 peduced,
ity sensitivity cdoes
not appear to be
greally affacted.
Economy of opera-
tion, a5 iz evident
from the follewing
figures, . iz mads
praclical; and the res
egiver becomes a
real proposition foo
the country listener.

Wil & 90 wolt plate
supply the set's con-
saomption iz as fol=
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NO N@ISE — — NO VARIATHON

"T.C.C.

- TYPE “M"” MICA
CONDENSERS

TMETALLISED
RESISTORS

In capacities - from:— 00005
. , & mfd. to .02 mfd. Each Con-
1Im Rsesmtancei frorg zg?:) Electrolytic Condenser, 8mfd. denser is guaranteed within

chms—5 megs, 1 or 2 walt; .o ) ST )
10% of rated e 40 :“3“5 WOEKH"{G’- Leak 10 per cent. of its Rated Capa
age is less than 1 mill: at max.  city, Min. resistance of 5000

These Hesistors are made voliage. megs, at 1000 volt d.c.
from non-hygmscupzc Cera- B
mic, which is moisture preof. - —= Special tolerances if required.

AUSTRALASIAN ENGINEERING EQUIPMENT CO.
415 BOURKE STREET, MELBOURNE

for

CAR, RADIO, HOUSE |
" LIGHTING
: ® |
" THE BATYERY STANDARD DA 5
OF AUSTRALIA All Good Dealers or e |

Directfon—t. H. DONDEY

Century Storage Battery Co. Pty. Lid.
GLOBITE HOUSE, ANTHONY ST., MELBOURNE, C.L.

TELEPHONE F4646 {2 lnes).

=— —— —
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lows;—Plate and screen of VI 1 muag
both plates amd the sereen of V2, 1'%
ma. plate and screen of W3, 1% ma.
V4, 2 ma., snd Vi m.a, — a
tatal of 14 millinmperes, which is well
within the working capaciy of any
good heavy duly “B” baibtery. The
rvemarks anent the plate potential on V4
upply here, loo, so that with corpect
wpeeation it should be possible to save
ab lemsi another milllampere,

The foundation unit is an aluminium
thassls measuring 1543 inches in: length,
W inches in width, and 2% inches in

depth. Looking from the front
of the sel, we zee In the left-
hand corner the rf, valye V1. Next 1o

this is the aerial codd pen containing Ll
SBtill in line with this but in the back
left-hund corner is the pentode valve V3,
and alonpside i the second delector
walve Wi, Directly behind the gang
condenser s the second LI iransformer,
IF2 The intermedisle [requency ampli-
fier tube W3 is ot the right of this “can”
between It and the first L0 trapsformer
IF], which is mounted in the back right-
hapd corner of the ehassis i

The oscillator coil can conteining 14
and L5 is at the front of lhe chassis to
the right of the gang condenser.
modulator coil wnit ecomprising L2 and
L3 is between this “can” and the back
of the chassis, whilst the 1AG miver
tube is mounted on the right-hand end
of the chassis midway between these two
coil cans. The padder condenser adjust-
ing screw cam Ee seen to the right of
the escillalor coll ecan, Note that ithe
connections to the gang condenser are

such ihat the back zection tumes Ll, the |

centre sectionn tunes L3, and the front
section tunes Ld. ) o
Mote the under chassis layout which
tends te essy wiring. -
of the set

ngk% towards the. front «

{upside down, of eourse), it will be seen
that. the padding conderser PD is
mounted in the extreme right-hand cor-
ner, alongside the socket for V2 The
by-pass condenser C5 is to be seen be-
tween {he socket for W2 and the side of
the chassls, The grid leak, B3, and the
fixed econdenser are suspended
sbove PD.  The condenser C3 and the
deconpling resizstsnce R2Z are mounted

together in front of the socket for V2. In |

the back right hand corner are the fized

The |

boce Study this onder-chassia illnsiration 6!’ the ¢ompleied sel In camjunction
wilh the comsiructional deinils and ‘the schemalic cireuil dizgram,

condenser C7 and_the resistance R4 for
deeougﬂi:ng the grid circuit of V3. To the
left of these can be seen two fixed con-
densers. The one nearest. the. back is
8, whilst the front one is C6. The ra-
sistances mounted by the audis ‘trans-

former, AFT, gre the decoupling resis-
tors E& and R7. CI0 Is mounte along-
side the audio transformer. -

e resistor and the condenser seen
protruding from ihe ls. socket (back
middle of the chassis) comprise the tone
umt made up of RS and Cl3. In the
front left hand corner can bhe sesn the
socket for V1 and the sereen grid by-pass
CZ The two large fixed coodensers at
the left hand end of the chassis ave ClL
and CIZ  Just in front of the aerial-
earth terminal strip (back left of the
chassis} can be seen fhe second detector

socket for W3, with the grid leak R5 and

grid condenser C9 mounted alpngside.

In the wiring maze between C11 and
Ci2 is hidden the decoupling resistor K1
and by-pass condenser Cl for the =i,
vulve Vi. The controls on the Iront
of the recelver are {left) the 500,000 ohm
yolume control, the funing dial shaft
(eentre) gnd the double cirenit switch
(right). Az can be understood from
these pictures of the complated set, its
construction and wirlng are a8 compara-
tively simple matter.

The gnly point ip walch -from | the
méchani_cﬂ aspect of wiring is thal the
eonneciions to the sorkels of V1 and
Vs (lhe laiter being hidden under 12y
must be completed befora the 2 mid.
condensers Cl11 and €12 are bolted into

place.

W —

(Ll

845 @o75

835

4
- [ RADEX,

Tl s@méllu circuit diagram of the CenlehoEy [SatteryVSuper-illﬂ 5 i 7key Ietiered lo agree with the list of camponcni parts
and the assembly Instruetiens peovided i this arliele,
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= EVER-READY

BATTERY

ND__Ieakagc 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 bitumenous insulating tube.

~lI]

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 QOUTPUT and LONGER LIFE
of EVER-READY Radio Batteries.

If you want the QUAMTY that has won a
world-wide reputation, insist on EVER-
READY Radio Batteries, Torches, Refills
and General Purpose Dry Batteries.

Manfadlured by :
THE EVER.READY CO, (GT. BRITAIN) LTD.
SYDNEY and LOMDON

ESf
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A Battery Operated

Three-Valve T.R.F.

Receiver that has a

remarkably 1o w

Battery  consump-
tion.

Front view of the fAvished assembly.
—Lefl, vernfer for toning the radio irequene

An ideal set for
Country  Listeners
who reside in areas

not supplied with
A.C.

By
P. R. DUNSTONE

The conirols are:
,v{ stage, and

1he right for the delector, whilst below the lcft knob is

the batjery swilch and (he right reaction canirol.

The Constant Gamn “Three

of ecoupling the radio freguency

valve to the detector by which the

gain can be made equal at the two
end Irequencies and only slightly less st
the peometric mean frequency.

To obtain this end in practice it iz
neressary to combine the mutual-indue-
tive and capacitive coupling. By pro-
portioning the two 3o that at any two
exireme frequencles the coupling is the
same we reach our goal The svstem can
be seen in the schematic circuit accom-
panying this article, Here the coupling
iz the sum of that of the condenser C3
and 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 luning condensers track.

THIS article deals with & new system

The Questior of Ganging

. Since the eoupling condenser €3 s
in the tuned efrcuit, or in other words
in series with VC2 it will paturaly
affect the [requency er resonance a
Bitle. Owing 1o the large capacity of
C3 the tuning condenser VC2 will,
however, alone delermine the frequency.
Mevertheless this extra ecapacity in the
tuned circuit is enough to upset the
business insofar as using a tweo-ganged
variable tuning condenser.

Looking from another point of view—
although [ have not yet experimented
with it—should the aerial and grid cails
LI and L2 be coupled in the same man-
ner as L3 and L4 it may be possible for
the receiver to use a gang condenser, The
greatest effect of the coupling condenser
ceeurs when the tuning condenser has
the largesl value, that is, at 540 k.c.
Therefore, should the first series of coils
be coupled the same as the rd, it should
be possible to make the two condensers
track evenly over the complete scale.

The features of the constant galn
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

cirenits but less so in superheterodynes,

- where most of the amplification s done

at a uniform frequency.

The model dezeribed in  this article
uses a PMI2A in the radie frequency
stage, 8 PMIHL in the detector, which is
transformer coupled to a PM2ZA, It can
be seen that with the Inclusion of thess
valves the fotal consumption is low,
making it an ideal set for use in country
districts not favored with clectricity.

Parts List

2 Variable tunlng condensers
00043mfd. VC1, VC2.

3 Valve sockets, sub panel mount;
2 UX and one UY.

Coll Kit: One aerlal and one radlo
frequency.

1 Midget condenscr 23 plates M.
1 Switch SW,

2 .003mfd. C3, C5. }(-r.c.c..

Chanex
or Saxon)

1 Carbon resister 2 megohms RI.,
2 Radio frequency chokes RICI,
. RIC2

Audio frequency (ransformer T.
1 Flve-way battery cable, 6 feet
length.
Termlnals, wire, ete.
1 Aluminium Chassis.

Valves: 1 PMI2A, 1 PMIHL, 1
PM224.

1 2-valt Century Accumulator
Battery.

1 B Batfery (60 volts),

Although this receiver should have
130 to 130 volts applied to the plate of
the output valve, it will operate quite
effectively with only 60 velis through-
out. From this it {5 scen that these bat-
terg-operated valves are very elastlc
and can be employed on any voltage
ranging from 60 to 150

The whole receiver is built on an aly=-
minium chassis giving it a meat finish
and at the same lime eliminating a con-
siderable amount of the wiring. Where,
in the older models of battery-operated
sets, it was essenfial for all the earth
leads to he taken to an a2arth terminal
mounted at the rear of the baseheard,
it is now only necessary for these leads
to be taken direct to chassis

Kecep Leads Short

The accompanying phatographs  will
show the builder the layout adopted jm
this model. These illustrations should
be clogely followed sinee the srrange-
ment "of epmponents permits the con-
nections being made as short as possible.
When there is a radio frequency stage
on the zame 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 batlery cable is used in place of
the conventional terminal strip mounted
at the rear of the chassis, This is a
much muore practical meihod of connect-
ing the waripus battery leads to the ree
ceiver, since lhey are soldered direet to
their respeclive components in the cir-
cuit, eliminating all troubles due ta
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 sh in
its tuning, permitting an aerial of i
75 feet being used. This should be erect-
ed in a position clear from any shield-
ing properties and should be raised as
high as possible,

It is essential in gl battery-operated
receivers that n good earth be
therefore particular attention should be
paid in the moking of one to & water
pipe or a rod driven well into the

round, preferably where the earth is

amp.
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CONCOURSE

THE MOST RELIABLE
CONDENSER on the MARKET

')  ALUMINIUM AND
7/ CARDBOARD TYPES

We are agents for
R.C.S. & PARAMOUNT
KITS & DUTCH BOY
ROSIN CORE SOLDER

Precision Resisters, made in CARBOHM

(wire wound, nop-inductive),
wire wound), 10 watt, used by the Better Class Large Set Manufac-

. ELECTROLYTIC
& WAX TYPES

r@f Specified in Ltstener In and Superhet Manuals

USED BY LARGEST SET FACTORIES
THROUGHOUT AUSTRALIA AND AMERICA

Piay Safe Use Concourse

OHMITE

{earbon),
WIREQIIM (CEMENT COATED,

WIREWAT

turers,

' Have you got an OHMITE Resistance Tester?

Indispensable te the Home Constructor and Service Man.

SOLE AGENTS:

Henry G. Small & co.
374 POST OFFICE PLACE

Between Elizabeth and Queen Sireels

MELBOURNE

The New
PM 2B Twin

fhe greatest problem in battery-operated receivers
has alwoys been that of obtaining adequate volume
ond good quality, consistent with the minimum of
battery current. The “Class B" principle is recog-
nised as the most pmctzcal solution of the problem
and the Mullard PM2B is the latest and most
efficient valve designed specifically for this service.
The new PM28 is a double triode valve having two
identicol sets of elements in the one bulb, and
capoble of delivering 14 watts to the loud speaker
— omple power for domestic receivers. The robust
filament requires only 0.2 amps. at 2 volts, while
the averoge "B"-baottery current for normal pro-
gramme reception is approximately 5mA ot 120
volts. During pauses in the programme when
ne signals are being reproduced, the PM2B draws
only 3mA, ond 20mA at instants of peak volume.
Thus the "'B"-batteries are actually being automatic-

Advertissmart of the Mullard Radio To. (Aust) Ltd., Heod OHics,

ally preserved during periods of low voluma,
enabling them to do full justice to the fortissimo
passages, and to give FAR GREATER LIFE

When preceded by the Mullard PM2DX drive valve,
diawing only 1.5mA plate current at 120 volts, a
signal voltage of only 3 volts R.M.S. is required
for full output, giving o 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 opproaching overload in any pre-
ceding part of the receiver.

No special specker is required for the PMZB— an
ordinary push-pull pentode speaker is corect.

Complete technical data ovailable on request.

Mullard

RADIOVALVES

35 Clarence Street, Sydrey, ond at 592 Bouwike Street, Meiboume
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" capacity of .00043 mfd.

Reviewing the
Components
The wvariable tunin

cendenser . VCL  am B
VC2 should have a -

c¢ach, and be of solid
consiruction, In the
case of VC2 the capa-
city could be 0003 mid.
and VC1 00043 mid.,
the former having the
effest of compensating
for the series capacity
of C3, althaugh the use
cf two eondensers with
the same capacity gave
reasonablé tracking.

The valve sockets are
of the sub-panel type—
iwo UX and one UY -
will be required. It is
€ssential that the con-
1acts on these be rigid.
otherwise forelign
noises due to poor con-
tacts will be noticed,
which, in time, will
compietely spoil a radio
programme,

The audia transformer
T is the usual 3 to
1 ratio type, It is de-
sirable to have this
compeonent shielded, so

revenling any coup-
ing, or feed back, due
to interaction of the
windings of the trans-
former and some other

these chokes will be re-
quired n the construe-
tion of the set.

The midget con-
denser M is used for
controlling  the  re~
reneration of the de-
tector valve and should
have 23 plates. It is not
essential for this nume
ber of plates to be
used, Provided the
builder  maokes  the
neeessary  adjustments
to L5 coil, a smaller
midget will be satisfaz-
tory.

The coils used in this
mode] . consist of the
standard R.C.5. aerial
and radio frequency
units. In addition 1o
these, 8 coil consisting
of 30 turns  No. 30
D.8.C. wound on a lin,
diameter former should

made up. This is
placed inside the R.F.
cail former and is used
for regction. i iz not
necessary to use R.C.S.
coils so long as types
similar to these are
employed.

The wvalves used in
this model are of the
modern battery variety
anid are PMI12A and
PMIHL and a pentode
PM2A. On referring
1o the characteristies of

part of the cireuit. Sub-chassis pleture demonstrating the wicng and placenrent of parts, these wvalves, shown

The radin frequency
chokes should be of a type with at least
+00 turny wound on them. -Should the
biuilder be desirous of winding his own
thokes, the follpwing data wil] probably
be of assistance to him;—The sides of the
tabbin should be made from a picce of
fibre about the size of « peony, Two
pieces are locked together with about

. . here. the builder will
a quarter inch ebenite washer betweeh  cee how little A and B battery consump-
tbem. Then commence winding with * {jon they haver—

gauge B to 40l wire untll the E"bbm The Mullard PM12A

When the winding is completed it may : ~ Charaeteristics

be advisable to drep the whole job in The PM.J24 is a 2-volt sercen grid
a tin of hot paraffin wax, whi will  valve specially suitable for use where
seal the windings together Two of low consumption is desired,

Schematic Circuit of the Constant Gain “Three”

DRAWN BY
PR.DUNS TONE

ars
Li 7 VClI A+
o |

]
|
L ¢

L2

—OAER

B+d o 6B+
DET C-  A-B-C+ A+  MAX
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ACKNOWLEDGED

il still the best _ i
| “MELBOURNE”
RADIO COMPONENTS

“Melboume” Superhet Kzts. Complete Kits of all descriptions.

Also Colls, Intermediates, 'Padders, Volume Controls, W.W.
Resistors, Chokes, Voltage Change Plugs, Coil Formers,
Solder Lugs (Double and Single), Metal Thread Serews

and Nuts (Whitworth or B.A.). |

_ 7 Qbtainable frem—
HARTLEYS Pty. Led. 308085 ST A ], VEALL Pey. Led. ®I,SUAYsToN st
AND ALL LEADING READIQ STORES
W holesale only—

LAWRENCE & HANSON LTD., 0. H. O'BEIEN,
WILLIAM STEEET, M!‘LBOUB\'E [} ¢61 BOURKE STREET, MELEOURKE, C.L
SAMPLE & WILSON LD, HEALING PTY, LTD
414 BOURKE STHEET, MELBOLEHE . 261 SWANSTON SY., MELEDURNE, C.0

COLONIAL RQBIO ETY. LTD 136 A'BECKETT ST, CITY.

Aluminium Sheets for Shielding, Panels |
and Boxes, etc.

‘TE stock a wide variety im Metals as required in Wireless Set Building
and General Model Enpinsering Construction.

Send to us for Home Recording Aluminium Gramophone Dises, size 8in.,
at 8d each. Also Alloy Steel Needles, 88 deg. point, at 1/ each; and Sapphire
Needles, 58 deg, point. at 5/ each. All plus Sales Tax.

Brazs and Copper Reods, Bars and Tubéz in all sizes and sections. as used
in 211 clusses of enginecring. We have slways on hand Aluminium Tubes and
Wires; also Beading, Angles and Flat and Round Reds,

Phasphor-Bronze, Brass, Nickel, Silver, Zinc and Copper Sheets. Come to
us for Duralumin Sheets, Foil and Rods, as used in Aeroplane construection.

The largest variety of Nonsferrons Metals is carried, and we have what ‘
Fou reguire for your experimenial job. ‘

GEORGE WHITE & Co0. P1Yy. LTD. |
280 POST OFFICE PLACE, MELBOURNE, C.1.
ESTABLISHED 3 YEARS. PHONE: CENTRAL 1106,
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Filament woltage .. .. .. .0 20

Filament current .. .. amp.
Max. plate voltage .. .. .. .. 150
+ Max, perean woltage .. .. .. 50

Plate eerrent .. ., .. .. 123 Ma,
Sereen current ., .. .. .. 8 Ma
These turrents hold when the’ valve
has wolt bies applied to the grid. Wlen
nsed without grid biss the wvalve will
hardle a maximum input signal of 0.1V
ipcak) without distortion. Wilth opti-
mun plate end screen woltage, and as-
suming an oulpul coupling having =&
dynamie bupedance of 100,000 ohms, a
sfage pain of approxtmately 133 can be
oblained. The maximum voltage for 0.1V
E mﬁi input would therefore be 13.3
pﬁrme.‘—me stage gain figureg given
shove, nssume an snode ecoupling cof
100,000 ohms idynamic impedance,  singe
thig i& a value easily obtainable in proc-
tlee with reasonably good coils. Where
more efficient couplings are used, how-
ever, considerably higher siage gains

ean be ‘obtained.

P.M.IHL Characteristics
The P.M.IHL is a medium impedance
2 wvolt detector and general purpose
valve., The charaeteristies for this tube
arg— o -

Filament vollage .. «v o 20 20
Filament current . o0 oa oo 0.1
Max. plate woltage o .. o0 4. 130

Used z= a leaky grid detector with the
usual 00025 mfd condenser and 2
megohms grid leak, the PMIHT, will
operate only 20 volts applied te the
niate. When used under theze conditions
the steady plate currenl is 04 m/a and
this should not be depressed below A3
mia by n signal. g

An uwt veoltage of 0.18 V.RM.S. can
pe handled without distortion and, when
sgupled by a 371 ratie transformer, the
FRIHL will deliver a*peak voltage of
8.5 vells to the succeeding stage. assum-
ing B0 per ecent, modulation.

Aullard PM22A Characleristies |
The PM22A js a 2-volt penlode sut-

nut valve specially suitable where H.T.
qarrept is of wital Importence. The
perating data is as follows—
Filament voltage ... ... oo e0e 20
Filamtent eurrent ... ., 02 amp
Max. Plate Vellage . . . . ... 10
Max. Aux. Grid Voltage . ... 130
Recommoended load .. . . 15000 ohms

When this valve is_operated with 150
¢olts on hath the plate and aguxiliary
grid the plate current is approximately
L5 mfa with a mnegative grid bias of
b wolts,  With the recommended load
i 15000 ohms the undistoried ouiput
5 425 milliwetis. Should this walve
e used under couditions where the
Mate and asuxilitary potential is 100
alty the plate current is only 45 m/a
with a negative grid hias of & wvolts.

From thiz data it can be seen that
for the itle “extra output it will be
iwdvisable to operate the valve on the |
ower voltage, thus reducing the cur-
ent drain te helf its normal amount,

Only the important paris of the cir-
.uil have bLeen réviewed and the re-
naining components will be left to the
Jizeretion of the builder.

Mounting the Compenents

The 32 valwe sockel sheuld be mount-
:d a5 near the tuning condenser VCI1 as
agssible sp as to permit a short lead
‘e be taken from the grid on top of
‘he walve lo the fixed plates of VCI,
8longside this walve socket the coils L1
fhqla | are mounted which actually
ilsves the radio frequency slage free
ot Eny other section of the elrewit.
The remsining pants, that ere mounted

Pholograph showing how Lhe hatlery cuble is taken cul

ofl tep of the chassis, are shown in the
photegraphs, and should oot offer any
difficulty 1o the builder. .
There s one important thing to keep
in mind when mounting these com-
ponenis; see that they are =0 arranged

88 lo allow the shorlest leads possible, |

‘The saerial terminal should be bushed
from chassis, In the criginsl set the
loud speaker was wired direet into the
sel.  However, if the builder is de-
girous of mounting terminals for the
speaker it will a be pecessary to
bush these from the frame.

Below the chassis the iwo radio fre-

quency chokes are the only parts fastened

lo ihe frome. The condensers and resis-

lors are wired direct into circuit, ihere
being no necegsity for them to be made
finiures. 2

Wiring in Words

Commence the wiring by taking a lead
irom the beginning of I coil to the
fixed glates of YCl and to the grid of the
PMI2A valve. The other end of this ceil
it taken to earth, The start of L2 js
soldered to the aerial terminal mounted
at the rear of the chasis, the remaining
eud of this coil is fastened to the chassis,
. The plate terminal of the PMI2A valve
is jeined to one side of RF.C1 and C2.
The other side of C2 is then taken to the
top of L3 coil. The top of L4 coil is
connected to the lixed plates of VC2 and
to one side-of C4,

The two.remaining ends on cofls L3
and L4 gre soldered together and joined
to one side™of C3,.the other side of this
vondenser is taken direct to chassis.

The other end of C4 is fastened to one
end of R and te the grid of the detector
valve. The resistor Rl is then connected
te the A positive terminal of the PMIHL
valve sochet. -

The plate terminal of the detector valve
socket is joined to the t?ip of LS, the
other end of L3 is [astoned to the fixed
plates of the reaction condenser M. The
movable plales of this condenser are
automatically connected 1o chassis
through the medium of its frame.

Another lead is taken from the plate
terminal of the PMIHL valve socket,
which is rormected to R.F.C2, the other
end of this choke is joined to the P ter-

al ihe pear of Lhe chassis,

minal of the andio transformer T. The
G ferminal of this lransformer is sold-
ered to the grid terminal of the PMZ2A
valve eockel. The P torminal of this
valve socket iz taken 1o a terminal
mounted at the rear of the chassis for
the loud speaker, while the screen of the
PI22A is comnecled 1o the remaining
loud spesker terminal.

The condenser C3 s soldered ecross
these two loud speaker terminals, while
ancther condenser C6 is joined from the
sereen terminal of the PM22A o chassis.

The sereen ferminal of the 32 valve
socket is by-passed to earth by CI amd is
alsa connected {o the B terminal of 1he
audio frequency (ransformer T. This
lzaves the battery cable to he wired into
the elreuit.

One lead Is soldered o Lhe B {erminal
of T and serves for the B positive detee-
tor voltage. Another lead is faken to the
C or F terminal of T, which is used foe
C negative lead. A lead from the cakls
is joined to the loud speaker terminal
that iz connpected to the screen of the
PM22A valve socket, this is also taken to
tha remaining end of RF.C.1, and serves
the purpose of B positive maximunm,

Of the two remaining wires insids Lthe
cable one is fastemed to  the swilch
mounted on the front panel while the
other side of the switch is tsken to
chassis. The lead connected to  the
switch is used for A gnd B pegalive end
C positive. The remaining lead s cona
necied {o all the A positive terminals of
the three valve secckels. The A negative
terminals on these sockels are taken
direcl to chassls.

Operation

‘Having connected the merial-earth and
all leads to their rvespective baueries,
switch the receiver on, Holate VC1 and
VC2 unlil a station is heard, then adjust
M until greatest wolume 15 received,
Bhould the receiver pot oseillate when
adjustment te M iz made it may be that
you have L3 wrongly connected, so Hrst
try a reversal of its two leads.

If neither mothod of wiring L5 gives
a reactive effect of M, it is an indiecation
firstly that Lhe deteetor plate voltage re-
quires to be higher, or, alternatively,
thet L5 wanis more iurns,
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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

T is generally recognised that its high
seneitivity and ease of contral make
the super-heterodyne particularly suit-
able for short waye reception. How-
ever, ot every sel builder can sfford the

expense and trouble of a speclal short

wave guper-heferodyne, and iz forced to
Jook rourd for a cheaper and simpler
method of embodving the advantages of
the aw. supor-het. in an exisling re-
ceiver, Feor this individual the sepa-
rate super-het, converior offers the
greatest possibililies.

A super-hel. convertoF consists of a
miitable modulator, or frst  detector
tube, combined with a heterodyne oscil-
lator, and arranged to convert the in-
eoming signal te a pre-determined inter-

Thizs *"keyed” illosirallon ol {he shorl wove coavertor shows {lint slmplicliy Is
1be key-noie ol ils desigm.

mediate Irequency. In other words, it
consists of the fArst part of a super-het.
circuit—that part before the if. ampli-
fier.

This eonvertor is connected to a broad-
gast receiver, either of the tuned radio
frequency of the super-heterodyne type.
which iz tuned te a pre-detefrnined fre-

gquency and acts ss the if. amplifier,
second detector, and audic siage of the

Gsayeahn

Key to numbered components in this under-chassis view:—1. 240 V. Oullet

Panel. 2. Wawe Change Switeh, 3. Power Transfarmer. 4. Short - wave
Tuner. 5 10,000 ohm. Resistor ond 00025 by-psas Condenser. 6. Earth Ter-
minal. 7. Aerin? Terminal, 8 330 ohm. Biss Resistor, Wire-wound, with .5

m .t b¥-pass Condenser.
1] 85,000 ohm. Resistor. [2.
B3 typs Vaolve.
5 mid, by-poss Condenser.

1B. Fllter Chides,
Terminal fo &

168. ¥
Condenser.
dencer. 21

4, 20,000 ohm. Rezistor. 10 .5 m.d. by-pass Condenser,
Valve Sockei 55 type
14. Short-Wawe Coupler 8W.C.I, lg.
ve Socket 357
19. 280 Roefifier Soc
Terminal of Sel.

Valve. 13. Valve Socket
10,000 ohm. Reslstor with
37 l{m valve., 17, Trimmer

et. 20. Electrolytiz Con-

short wave supes-heterodyne. In Lhe
cazse of the Lekmelk shoft wave @on-
vertor, the mixer circuit iz designed to
deliver a fregueticy of 353 kilocyeles to
the iniermediate [reguenmcy amplifier
which, as explained above, cansists of a
broadeasi reeeiver employing either a
super-heterodyne cireult, or having one

{EIALININEI LT LINALE e )

Fiv 1 UL

LIST DF PARTS FOR ELECTRIC
CONYERTOR

1 Kit, Lekmek S.5. 107200,

1 Chassls, 11'%in, x #gin = Jn

1 Power ‘Transformer—273—=0—273 ¥.
ai 50 mills, 25 volts at § amps., 3
vohts i ? amps. Lckmek type 42-

TC.

Vernier Dial. .

Filter Choke, 30 Henries. 15 milla,
Lekmek type 3075

R.F. Choke.

5 mid, By-pass Condensers.

J0a0es mfd. Condensers.

4061 wmid, Condenser.

¢ mid. Electrolylic Condensers.
10,000 chm. Resistors.

2000 ohm. Resistor

35000 chim. Resistor,

150 ohm., WAY. Resislor.

&% wvalve. U 57 walwe, 1 56 walve, 1
250 vaive.

3 Valve Shiells,

1 Snckets: 14, 1/5, 2/6 pin.
Nuts, holis, 3 terminals,
wire, rle,

ok e g 3 D e L] s e b

hook-urh

NI IR AELIN 4 1 TR LINARLEA] 1Rl BT EEIa LA

or more stoges of radio frequency ampli-
fieation. Naturally, the mnore sensitive
the broadeast receiver ihe better will be
the resulta ebtained f{rom ihe converior

In the Lekmek convertor kit an addi-
tiomal refinement, in the form of cons

| tinuous wave band switching, has been

incorporated. This malkea it possible to
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select the 10-20 metre, 20=40 metre, 40-80
meire, or B-200 melte wave bands
simply by rotating the wave change
switch i@ the correct position, There are
no plug in colls

Az van ha seen from the list of parts
and the illustratlons of the finished re-
coiver {a.e. model only), few paris are
regquired, and Lhe sssembly and wiring is
g simple job. T he sockets, electrolytic
conddensers, and the hraecket for holding
the trimmer condenser. should be
meunted on the chassis. The lerminals
are mounted on on Insulating strip, and
gerewed to the back of the chassis. The
shert wave unit 3.W, 107200 is placed in
position, and the wires put through the
holes provided in the chassis. The power
transformer and filter choke is not fitted
until the wiring Iz almost completed,
The short wave coupler and r.f. choke
should be Armly screwed to the chassis,
which is new ready for wiring.

LIEIE)

LIST OF PARTS FOE BATTERY
CONYERTOR

1 Kit, Lekmek, SW. 107200 B.

1 Chassis, 8in. x Wip. x 2i4.

[ 3 wclt © Battery.

1 Filamend Switch.

1 ¥ernler Dial,

1 W ohm Resistor,

1 R.F, Chake.

2 a0 mid. By-pass Candenscea.

2 1 mfid, By-pass Condensers.

1 M2 mid. Fixed Condenser.

200023 mid, Fixed

3 Valve Shiclds.

4 Sackets, d-pin, o

1 Sockel, 3-pin (for Briicey Oullet).

232 valves, 1 30 valve,

Nuis, bolis, terminals, efe.

Condensers.

L]
beiigm

CREEm

= Yy . 1
| IFT 585 IKCLPED |
506 | {00 14 SHORY WAVE = r
vy 1> a .
[T r T I= 3 & il
e lmna 3 El - il =
oL ags, At A= B- +SDT +57  +135

,,é

The ccliemalie clvenii diagram

cathodes are connected to their respee-
tive peints ip the cireuit wire the SW.
10,200 wnit, but be ecareful to follow
the color code shown in Fig. 1.

COLOR COBE FOR SW K300

AN E oRT
LHARGE "
SWaTCH T s,

PRI S
HAITE
TO AR
TF EW
BET.

LAELILITRIA Lerdnc I NLE

Wiring Deiails
The filaments and dial light reguire
first attention, The filament wires may

he twisted btogether and run neatly round
ike chagsis, being connected as shown in
the cireuit disgram. All earth connections
should e eonnected by means of & com-
mwom bus-bar run through the centre of
Afler,

the chassia, the screens and

, |enow
1P TSRS
. |[EwITR) TS
3 GG OF
2w InY.
e

A exira lead 15 bravghl out
of 58 [(GREes) 1o Bas (=5¥)

Fig. 1 shows 1he color code far cannes-
fions o -the cofl unit.

Before mounting the filament choke it
is odvisable to connect two wires each
about six inches in length to each of the
electrolylics, as they are inaccessible

‘ke

LERMER
COUPLER
D026 BwCy

mﬁ;n

LR TRAM. =
IFT. 585 INCLUBED | Typg aA2TC |
N BHORT WAVE

TR

LEAMEM
FG AR BB W

&
iWEB CHOME

AL 000w

al
wip T

The ap, operaled convertoz, as showa In the schematic cincnit above Is funda-
menially the ssme as the batiery powered model,

of ibe battery operaled model,

when onece the choke is mounied. Be-
fore mounting the power tramsformer
feed the power flex through the rubler
bushed hole in the back of the chassis,
The terminal eirip Is used for the
leads from the power transformer.
When wiring the {rimmer candenser on
the top of the chassls make sure that it
doos not foul the walve shield.

The method of wiring the battery model
is similar to that deseribed for the elee-
tric medel. although of course the pawer
transformer filter choke, rectifier walve,
and’ elecirolytle condensers are omiited.
Although the battery model chassis is
gmaller than that used for the a.c. job
the goneral lay-out is similar,

Operation of the Converlor

The unit is provided with three ter
nect the outpui of the eenverier to the
minals. Two are for the aerial and earth
leads, and the third is for a wire to con-
nex! the sutput of the converior 1o the
acrial terminal of the broadcost receivers,
No lining up of the converter tuming
umnit is necessary, as this has already been
carried out in the manufacturers’ lobora-
tories. To operate the convertar afler
the valves have been placed In iheir
sockets the power {(either a.c. or bate
teries) has been supplied 1o the plates
and filamenis of the tubes, connect the
aerial and earth and comnert ihe rvon-
vertor ta lhe broadeast receiver, which
should be tuned fo 585 k.. (511 metres)
or just above 3AR.

The results which can be obtained with
the eccnvertor are subject to the parti-
cular recciving area condilions and to
the inherent sensitivity of the broadeast
receiver. However, on & reasonably good
broadeast receiver, in a normal recgiving

area some exceplionally good resultz are
obtainable, the majority of the well-

known international broadeasts in Eng-
land, Eurepe and America being heard
at full lpud spesker strength, The tun-
ing, although sharp, Is easily carried out,
ihe final adjustments, by means of ihe
trimming condenser, usually being Te-
sponsible for a big increase in “kiek."
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Frunt view of the compleled assembly, showing the

>

gfrangement of controls

An All-Wave Super-Het

A Kit-type of 5/6 valve receiver designed to cover the entire
wave band between 10 and 550 metres

'HE radio set user is ever iIn

| search of fresh worlds to conguer.

-~ Mo sooner were his yearnings for
lopg distance broadeast reception met by
the development of high gsin rf am-
plifiers than he immedistely (urned his
altention to the mysterious shoft waves.

A few years of international reception
altended by the warious problema ef
building and operating short wave re-
ceivers were sufliciont to swing the ex-

lorer bhack io the fold of broadcast
isteners, The wonder is not that
short waves did not have sufficient at-
traction to hold him Indefinitely, but
tht their Interest was such as lo keep
him guiet lor so long.

In hroadeast ceception he soon de-
eided that a grealer degree of selectivity
was necessary and that ease of control
shiould come before all things. The re-
lmﬂt was the development of the super-
het.

Wow we seg “he stage reached when
it would seemn that set design has
reached the uttermost pionacle and we
find the thoughts of the experimenter
turning again to o newer and more in-
teresting problem — the avolution of &
recelver which will combine gl the ad-
vantages of the modern broadeast ree
ceiver with the thrill-givlng qualities of
# good shortwawe recplver,

The Advent of “All Wavers”
‘There have been many atlempts 1o

design such YAl Wave™ reccivers, but
until the last few months, in Australia

By “FREQUENCY”

at least, lttle success seems io have
been achieved. It was passible to
make receivers which would caver both
long and shert wave bands, but ihey
invariably were tuned by two or more
separale candensers an required a
similar number of coils for cach stage
for each wave band, This meant that
the wpser might have 10 coils for a
two stage receiver or 13 for a threc
stage one.  Naturally, such o state of
affairs could be _tolerated only by the
dyed-in-the-wool  experimenler whaose
enthusiasm overshadowed his sense of
the fiiness of things.

The ideal nll wawve receiver was one
which did not compromise between
ease of contrel and eflicieney, which
operated as well on either broadeast or
short wave bands as the hest of the
single purpose receivers, had an suto-
matic wave band selcetion deviee and
vet embodied the advantages of sensi-
tivity, selectivity and ease of funing,

The super-het type of receiver has
always been &an atiraction to shert
wave experimenters, Its  sensitivity
and ease of handling have made it the
short wave receiver de luxe, For
somewhal 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-

ceiver. This k& an Impertont malter,
for unless involved, expensive and
sometimes conslruetionally unsatisfactory
methods are employed we cannot use
the most sujtable capacity tuning con-
denser for the short wave range and &t
the same titne get an easy coverage of
the broadcast hand,

Details of the il

The coil kit areund which this roe
cciver has heen desipned i the one
made by the Parameount Radie Manu-
facturing Co,, of Sydney. This kit con-
sists of three eoils, aerial, r.f. and oscil-
lator, for broadeast wave lengths and
four sets of iwo colls, aerial and oss
cillater for short wave lenglhs, In
wll, five sets of coils are nsed to cower
the wave range between 10 and 530
melres,

The switching of the coils is 50 ars
ranged that when changing ever from

| the broadcasit to any of the ghort wave

bands the rf. valve and its pssocinle
coil are discemnected from the circuwit.
The aerial is fed direct to the grid
of the modulator scetion of the 241
through 2 small capacity fixed sonden-
ser Cd which is incorporated in the kit

The use of & stendard size tuning
condenser for the broadeast wave
lengths made it necesssry for the kit
designers te empley some means of

. brongening the tuning en the higher

frequency ranges, poarticularly on  the
two covering the wave band belwren
1 and 30 metres. This s done by
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means of band spreading fixed con-
densers connected in the oscillator and
gerial eqils which cover this tuning
range, with the result that even on
the highest frequencies 1o which ine
set will respond the tuning is net too
sharp for comfortable operation,

An even more important advantage
from the wiewpolnt of efficient opera-
tion iz that the inductance-capacity
ratio has been made favorable for the
freguency wovered, le, there is not
teo great a capacily or too small an
induclance in cireuit,

The needs of the home constructor
have been borne in mind by the kit
manulacturers, who have provided the
cofl assernbly and switch gear totally

enclused L. gn aluminium canp  and
fitted with color coded leads of | asi
sufficient length to get to  the fdesired

connecting points, Thisz menns that if
is impossible for the set builder o
depart from the manufacturer’s idea of
connecting the eceil wunit, 5 point which
is too important to permil the feaving
of even the smallest lpophole,

The Circuit Deseribed

Referring to the schematic circuit
diagram it will be seen that he set
empleys flve valves and a rectifier, or
six tubes in alll. The frst V., is o
standard 58 tube used as an r.[. am-
plifier op broadcast wave lengths, The
2AT pentagrid  tube V2 combines the

function of detecter, or modulator, and

cscillator on all wave lengths. V3 is
the second 58 {ube which functions in
this case as an intermediate frequency
amplifier, whilst the 2B7, a duplex
diode pentode, combines the functions

of second detector, first sipge endio am-
ptiffier, and aulomatic volume conirel
tube, The putput of the pentode sectitm
of Vi iz fed to the grid of the in-
direcily heated ZAS5 pentode Wi

The power supply for the recelver is
furnished from = standard power trons=
former dellvering 385 volls on each side
of its centre tap and provided with the
necessary low vollage windings [or the
rectifier filament and the receiver tube
heaters. The 80 reciifier V8 provides the
rectifled output from the pack and this
is filtered and smoothed by the elec-
trolytic condensers El and E2 and the
choke coil provided by the field wind-
ing of the loud speaker,

It will be noticed thet, whilst through-
out the receiver every effort hos been
made to heep the number of components
gt 8 minimum, care hes been taken to

LIST OF COMPONENTS AND SCHEMATIC CIRCUIT

AE-fAeral coll focluded n can onit, (Paramoeunt).

i, 3, & 11—Tubular ¢ondensers of 0.5 mid,

C1T=Tubnlar condenser 0.5 mld. (see text).

€13 and 15—Tubular condensers of 0.1 mid.

€2, G, 1, 9, 12, 14, Ji—Condensers of 0.01 mld.

Ci—=Condenser of DOMOL mfd, All dhese

Cll—Condenser of 0.00058 omafd. are mics,

Ci—Included In can uwnit, {Faromeunt).

El, E2—Elecirolytic condensers of § mid, tested to
450 walts,

Gi-2-3=Triple gang standard i¥ype tunlng condensers
with vernier dial {Effce),

TF1, IF2—Iutermediate’ freguency transformers with
air di-clectrip condeénsers tuned (o 410 ke [Pafa=
e i) . o )

LS—Dkynamic speaker with 2506-0bm field and Input
for 2A5 peniode,

Pl—Padder condensee (Paramount), .

PT—Power iransformer wiih 35§5-0-385 main second-
ary, one of S5¥W-24 and one of 25V-8A.

RF—Radic [requency eoupling coil ineleded in can
usit (Paramount).

RFC—Radie frequency choke,

R12—Resistor of 430 ohms to pass 100 m.a.

Ri, 3, i—Resistors of 260 ohms o pass 15 m.a,

R4, §, &, I8, —Resistors af 1% megohm each,

R2—Resistor of 10,000 ohms,

Ki—Kesistor of 25,000 ohms,

R9—Resistor of 230,000 ohms.

All pewer-grid-leaks are carbon iypes, lo cnrry 6l

least T wait,

TC—Tone conieol, see fext.

VCO—Carbon-sirip type poleniiomeler volume con-
teol of 500,00 ohms.

VD—Tapped voliage divider of 15000 ohms.

Volves—Twa 5%=, one each 2A7, 2B7, ZA5 and 250, to-
geiher wills 4 valve cans and 4 grid clips.

Suckets—Three 6-pin, two T-pin and iwe d-pin.

Chassis—S{eel or slumininm, 16 by 10 by 4% Ilnehes.

Wire-
wound

.

]

Ts— ¢ ¢ Lol

|

245 |

— 1 i ‘I

g | -=-3 a

R & |
Rg SRIO =y
[ L1 ‘ |
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| ALL TUNING & SWITCHING GEAR
CONTAINED [N TUNING UMIT CAN.
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Build the 6-Valve All Wave Superhet
(as described in this issue)

using the

Paramount All-wave Kit AW3

Band-spread on shortwave bands

Paramount Paramount
all-wave Kit all-wave Kit
AW1 AW3

List Price:

£6/7/-

List Price:

£7/7/-

Type AWI1 illustrated

The Paramount all-wave Kit AW3 consists of: |
1-3 gang condenser
1 coil, switch and padder assembly.
2 Air-dielectric LF. transformers.

Other Paramount components comprise:
R.F. chokes, wire wound resistors, voltage
dividers, broadcast superhet. kits, T.R.F. Kits,
I.F. transformers and full vision dials.

OBTAINABLE FROM -ALLL RELIABLE RADIO DEALERS

203a-301 CASTLEREAGH ST., SYDNEY, N.S.W. Phone MA 3875

Vietorian Distributors:

H. G. SMALL & COMPANY
374 POST OFFICE PLACE, MELBOURNE, C.1,, VICTORIA
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ensure full by-passing of all cireuits
which would be likely to give risze to
instability. = The resistors R1, Rl and
RY are standard 200 ohm 13 m.a, types
tg provide the necessary cathode bias om
ihe rf. tube, the wonverter tube,. and
the if. tube. These khias resistors in
iurn are by-passed by the 01l mid, con-
dersers £4, C6 and ©9, which provide
a low resistance path for the fow of
ri. pofcntials.

'« Special Oscillator Wiring

In the plate eircult of the oscillator
section of W2 it will be seen that s slight
change from the commonly used arrange-
ment has been made. The “B" supply
for the plate of the modulator section
and the oscilletor grid {or plate) is
taken through the feed back coll and
the necessery reduction in woltage, to
tHe oscillator grid is obtalned by means
of the 23000 ohm resistor R6. In order
to overcome the r.f. blocking effect of
RE - this- resistor ig by-passed the 01
mid, condenser CI.

The screen potentials for the  Arst
three tubes, V 2 and V3, ere the
same, Le, 100 wolts, whilst the plate
potentlals for V1, V2, V3 and V4 (pen~
tode plate) end the screening grid of
W3 are talken to the 220 wolt tap on the
divider, The screening grid of V4 is

sufp]iimi with & positive potential of 25 |
wol

volta. The plate of Vi goes to the full
ouiput, whilst the cathode of the dinde

T is conmected to a 2%-wvoli positive
point oo the divider VD

Need for Time Lag

The purpess of this fixed bias iz to
introduce some small iime Jag in the
gilion of the sufomatie volue con-
trol used in the diode rectifier eir-
cuit and opersting through the resis-
tor oetwork B4, RS and RS on the
giﬂls of VI, V2 and W3, If this “de-
lay" were miot arranged, slgnal strength
oo even the weakest of rcceplions
would autometicelly be reduced.

Coming to the audio side of the re-
ceiver we find thot the grid circuit

T oy S

A _rear-coFiier view
of the chagsls ifins<
iraling the aerial-carth and ont-
put secket mounted there,

of the 2A5 is de-coupled and that back
biae has been uwsed in an endeaver to
obtain first elass tone quality and a
freedom from hum. This nccessitates
the jnsulation ffom 1he chassls of the
¢an of the electrelytie condenser EL

Referring apain to the 2B7, it wil
be notleed that both tone and volume
contrel are carried out ‘on the peniode
section of the tubs,” The velume con-
trol consists mereg of a 500000 ohm
potenliometer VT, the extremes of which
are connected between pround and one
side of the A1 mfd. coupling condenser
The arm of VC goes 1o the pentode

erid.

Looking down oo lop ol ihe chitsis Al tompenents haye been iohulaied (o
eorveapond with ihe st of paria

1F2

The fone control used in the original

| receiver was B commerelally manufac-

tured one known as ithe “Oeclave” As it
is somewhat difficult to obtain this con-
trol in Melbourne, it may be replaced
with a 10000 chm varlable resistance con=
nected in serfes with the 01 mid. com=
denser alrendy shown in circulf across
the loud spesker suiput.

Although not shown io the schematie
circuit diagram, 8 S5 mid. condenser
Cl7, should be wired between the Bl
side of oseillator plate coil and chassis.

HNnsirations Clarify Building

The plciures of the original reeefver
illustrate clearly the salient features
of ils construetion, but for . the
benefit of those who have mol had
previous experience in - comslrucling
all - wave receivers, the (following
pointers ara provided, Looking down
on the top of the chassls we find
that the pewer transiormer, electro-
Iytic condepsers, regtifier and  power
valve occupy the space to the leli of
the ﬁng condenser. To the right are
the 2A7 and the r.f 58, the Bret-nzmed
being nearest to the front of the chassis,

Alongside the 2A7 s the frst inter-
mediate  frequency  tranaformer  1F1
and behind ‘this transfermer is the
if 58, VY. Immediately bkshind the
gang condenser is the Duplex diode
pentode 2B7, whilst to the right of this
tube is the second Lf transformer

On the front of the chassly we have
at the right the volume coptrol and,
at the left, the tone contral. ‘The wave
change switeh 18 the lower of the iwo
eentral controls.

Along ihe back of the is, in a
position relative to the 280 end Z2AS5, is
the loud spepker outlet socket. The
merigl terminal iz in the centre and the
earth at the exireme left along this
side of the chassls. The plch-up poimts
can be seen nesr the aerinl terminal,
the pick-up belng conbected between
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MOULDINGS OF MERIT

MARQUIS New Range of
MOULDED KNOBS

Marmuls Standard
Runge o©of Moulded
Knobs, fitled with
herdeped g ru b
screw are all made
to g0 over 13-inech
shoatt, The wide
range ofers a
chalee to harmonise
wilhh various styles
of cabilnets a n d
escutchesn plates,
.Eld t{lemsﬁlie::tian w?lfl
the rig Fp
definitely en hance
{he @ppearance ol
your radie <abinel.

Latest additions
lo the ranpe are il-
lusirated bere. 1In
Black, Black and
Brown, aind Walnul
Fimisk, Dther
finishes to  special
OrdeT.

MFE T/F Indey Hnoh
with painie Exch Bd.

SOW &M Small Qe
Pelsm Eneok Each $d.

Chassis
Plug

produrt
bheen  devel-
oped to meet the
ialest practice in-
rmoedern  chassls
degign, which de-
mands & perfect
safety dewice for
the power inlet.
Moulded of the
best quality
Bakelite, fis in-
sulating and pro-
tective properties
are of the high-

guallity,
eavy

meatal
parts efisure essy
conneelion and  perfect econtact,
moundlny

Two  hale
arvd mctnﬂigulur desigh of male por-
tr;i;?gpfna es for rleidl

Marguis Polarised

ty when ftted to ehassls.
Retail Price. 1/9 each.

Marquis Lightning Arrester
[Approved Pattern)

Menufsctured to Morguls Sta d. Particu-
Larly sultable for use In tropleal reglons. A
definite safeguard for your valves. Totally
enclosed and weatherproof. |

MLAL  In Carton, with tws fixiog wood
serews.  Helall Price 178, .

MFE ¥ (sl Leof)

ot

Lieaf)

MEFX § (Seroll)

Each 7d.

Eacli 5d,

Each T

| rigi

MARQUIS(Pat.)Multiple
ALL-WAVE SWITCH

Used by all leadlng manufacturers of All-

Wave Hecelvers and 5.W. Convertars. Wide -
Bange znd complete  insulalion. Abipoiutely
when In operation.

& PLIFECT METALLIC CONTACT.—Hotat-
ing arm seats under pressupe hall ball con-
slant ensuring perfest point eonductlvity.

B HNO PIGTAIL CONNECTIONS, — Og the
rolof gectlon, contact s made on hlgh prese
sure wiper system.

& COMPLETE EARTH ELERTUBEY. = Earth-
ing conmections on  frome o switch malke
shielding betwesn ench set of elreuits fully
effeciive.

@ LOSSES ELIMINATED.—Extraneous mat-
ter canngl gel belween coniact pelnds

& COMPACT SIZE—Standard MAWY [& 3%
by 2 ins. overall, MAW 15 wlth one to eighl
banks, each with 8 contacts,

PHICES 5/- lo §8/9

The MARQUIS
Wire-Wound, Vermier Drive
POTENTIOMETER

The Standard Re-
lacerment Volume
onirol,

Tried and proved
sineg  lis  advent by
leading  manufacturers
Tedned i subctony
edged supetiority
by adopting Marquis
as thelr siandard
polentiometer,

ensures noiseless pe-
pressure on winding wires | |,

ROLLING CONTACT
tion . . . no
cannot wear of break wires .,
meigl parts to gel out of alishmen| or

no moving

&d just-
ment . . . halr line contrul . BT a:@lfu.at-
nlwm « + « &ll resistances from 400 to 20,000
ohms.

‘A Produet of Inpuilt Quality. MPPS. Frles byt

Made In
Amtrulla

it COMMONWEALTH MOULDING Co. Ltd,, 2w

ABNCLIFFE,

Yielorian Agents and, Fagtory Erpreseototbres:

G, F. EMBELTON & OQ., 512 Dourks
Disteibulors: HARTLEYS, 270 Flinders Streei,
A 3. VEALL PTY. LT, Swanalon 8L, Melbaurnn e

A, G, HMEALING PTY. LTD., 251 SwanstoR Sires). Mwlboorne.

Btrest, MeThourne,
Melbourne.
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‘the pentode grid of the
2B7 and ground.

Provided that 8 certain
amaount COmImon, Sese
is used, the set builder
chould mnot “strike any
trouble in assembling or
wiring ke  receiver,
Brart the assembly by
securing everything that
goes om the - top of the
chassls, and then, turn-
ing your attention to the
underneath, 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 wirlng of  the
receiver, looking inte
place the various resis-
tors and condensers,
When all the wiring, ex-
cept the connections to
the coils, has been com-
pleted, mount the eoil
unit can and hook up the
warious leads according
to the coler rode which is
provided withthe kit.

Trimming Up the Set

The alignment of the receiver, cone
trary to what might be expected, is an
extremely simple job. Cne of the rea-
gons for this is that provizion has been
made ip the medulator tuning coil see-
tipn of the coii unit to take care of
the fire tuning of this stage, with the
result that wery little difference will
ke noled as the modulator gang con-
denser trimmer, G2, is altered. The
eritical trimmers for broadeast iuning
ere (hose of dhe rf and oscillator
sections, which zhould be adjusted by
ithe method wsually used in lnirg a
super-het.

First tune the sei to the lower ond

of the broadcast band end, with it

Ap uwnderneath view of fhe chassis, shewing the wiring and placement
of parts, The secilon covered by the shleld eontains the marquis switch- cult of the if.

Ing devicz and band colls.

operating satisfactorily, adjust the aseil-
lator trimmer so that 3AW will come
in at about 5 1o 7 on the dial. Now
ndjust the rf. teimmer untl maximum
signal strength iz obtalned. During
this and subsequent adjustments, for
greatest senmsitivity work with  the
volume control turnmed well back so
that amall changes in overall ampli-
fication can quickly be noticed.

With the set lined at the bottom
end;, iune up tag 2CQ and by~ means
of tfhe padder, which is mounted inside
th= coil unit can adjust for greatest sig-
nal zivengih on the high wave band. Be
sure to rock the gang condenser back and
forward over two or three degrees afier
each adjustment. When the maximum
response has been obtained on the lop

end of the band return
sgain to JAW and try the
effcct of & wvery slight
readjustment of ihe i
frimmer, Dan't 1ouch the
oseillator  irimmer  aF
you'l bawve all your
work over sgain.

Some Delicate
Work
When you are eoin=
vineed that the set is
lined to the best of your
abilily, tune to a distant
statlon which operates ot
the low frequency end of
the dial and s veasonably
steady, and try the effect
of adjusiing each LL
trimmer, Work from the
second detector grid cir-
cuit to the modulslor
plate eireuit im  that
order, .
Actually it is not wise
to monkey around with
the modulater plate eir-
trans-
former too much. &s you
are likely to end up by
throwing the whole cas-
cade ocut of line, However. a little
judicious readjustment of the other
trimmers in the if. transformers la
often benefi¢ial.

I will be found thai in operation
the regeiver Is exceptionally gulet.
This is particularly noliceable on the
short waves, where it often is neces-
sary to listen hard to make sure the
ot is working. However, when a sig-
tion is toned In you'll soom  Emow
abgut i1, becsuse on short as well &8
broadeast wave lemgths the receiver
iz a gopd performer

JUNIOR “AlR-RAIDER?”

tContinued [rom pagze 47)

above coils to be slightly out, and for
this ressen the grid eoils, L2, should
have their furns adjusted to give the
best coverage without too much over-
lapping.

1L

| ez

| La= P

This diagram shows the cennections of

the wvarious leads from the coil oa the
former.

A wp chassis view ol the
Junior Air-Raider,

Operation of the Receiver

The wvoltage applied to the plate of
the power wvalve (2A5 will be about
0 wvolts, and that to the plate of the
detector valve {iype ¥} about (0 velte

The set musl not be switched on
without a speaker, ag this will quickly
ruin the output valva,

Plug in the broadeast ecil and tune
the set Turns should be added to ar
subtracted from the grid coil, L2, wuntil
2C0 comes im at about 98 on the dial
If this is done the condemser will cover
the widest possible wave range., It may
alzso be necessary ito incresse the re-
action turns to make the set oseillate,
and the addition of a radic frequency
choke may alsg be ealled for, although
none was neaded in “the original res
ceiver. Imsert the cheke in the lead
from the P of the sudis transformer to
ihe stator of the midget condenser.

With a shoert wave coil in place and
the set just oscillating, thedial showld
be rotated wvery slowly unlil signals
are heard. Then adjust the reaction
coil and the deiector voltage umtil the
reaction is quite smooth. ~Hepeat on
all coils. the maln aim being to hawe
them so adjusted that any coil can be
plugged in withoul requiring sliera-
tions to the detector plale wvoltage.

Remember that short wave tuning is
very fine, end i1 i3 quite possible to
pass completely over a stalion without
noticing it. The reaction should be ad-
justed Bo thet the set just oscillates
over the whole wave renge of a given
coil, a5 in this conditlon the recelver
is most zensitive.
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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 sclence. 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
guality and fair dealing is the buyer's protection
and assurance that “Wetless” products will con-
tinue to give satisfaction o all.

WETLESS ELECTRIC

281 PRINCES HIGHWAY,

PAT, MIJe47E/34

TYPE H. After consider=ble experiment and
research, several vast improvements have been

effected 1o this type, imcluding a monlded
BAKELITE case of cwxclusive design. The in-
side connections make wvery definite conlact,
climinating all possibility of open circuit,

"WETLESS

002 MF
TYPE MB

TYPE MB, Mica Dieleciric encased In mould-
ed BAKELITE, this type is remarkable for its
small dimensians and of course the quality
workmanship is unguestionable, In all capaci-
ties up to A2 MF

MFG. CO. LIMITED
ST. PETERS, SYDNEY.

SAVE YOUR MONEY

By Buying Your Parts at
CAMPBELL’S

COMPARE THE MRICES FOR COMILETE SET OF

FARTS FOR THE FOLLOWING CIRCUITS AS

ARE DESCRIBED MEREIN, ALL PFARTS ARE AS SPECIFIED AND MADE BY MAKERS RECOM-

MENTYED,

WE WOULD BE PLEASED TO FORWARD YOU COMPLETE LIST OF

PARTS DE-

SURIBING MAKE, TYPE, ETC.. INCLUDED IN PRICE OF ANY SET OR SETS YOU DESIRE,

e Utwate 2, absolutely  complete,
nelhing else Lo buy .. o0 v s oo oo ae

A Sliert Wave fleadphoene Set for the

£7/10/-

o, oo T M £2/3/6
The AL, DOC. Universal 3, everything .
eomplete, wvalves. speaker, nuls and £6 / 15/ -

bolls .. .. ..
Air Raider All Mave Sel, Essanay Kit,
Kenrnd  Walves, all complete. nothing
else to Luys the lot .. .. ..
Junior A RBaider, all complete with
ERERIECY «0 oy e ve e oaa s

Bh e e BA ae ke F4 ks B8

£11/19/6
£6/2/6

I I

2F 48 58 wn

Full Quetes np All Aecessories, also Full Stoeks of Used Parts and Seis ol Lowest Prices,

| Country Crystal Set, complete panel dial,

Paramount All Wave Super Het, Para-
mount Kit, all complete, wvalves,
SPeAkEr, O, vv vx se we ar ax ek ar ws

£14/21-
ete, less phones 13!’ "-rl-

MUSIC MASTER FOUR VALYVE BATTERY SET, PnEW
Guaraniesd 12 months, with Kenrad Valves, 2 23l's, 1
239, 1 235, 2V, 40 Amp. Acc, 2 45V, H.D. Diamond Bat-
teries. 9V, *“C" Bati, Permagnetic Dynpmic Speaker,
handsome. modern Uuor model

~abinet, (W
finest of parts throughout .. .. ?ﬂ .!_-m-. E]_,'r“f ]‘T‘fﬁ
Or in Table Model Cahinet with mag- Elg/lﬂf’_

netic speaker .. . .,
Small Eleet, Sels, complele,

is eh sa aw ke 4T Am TH

TR L a

with ¥Valves, fn fiest elzss order, from 37/6; and 2 Valve Battery Scts, complete, with Valves, in meal eablneds, perfeet ordes

threoughoad, from 1776, 200 other Seis on hand, Al types and

models,  Write for Free Quole, o

CAMPBELL’S RADIO AUCTIONS

402-10 SWANSTON STREET, MELBOURNE, Phone F4183, F4184

(MEAR CITY BATHS)
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International Calls

AUSTRALIAN BROADCASTING STATIONS

. Aerial
Frequency | Wave Length Call Sign Name and Address ll;uv\;er
%0 - | - 5359 - | - 2CO - | National Broadcasting Station, Corowa, NSW. .. .. .. .. .. '|_1.5
0 - | - 511 - | = 7ZL - | National Broadcas'til—u:g-Station Hobart, Tas .. cc'ee or 55 e oo | 1.0
60 - | - 22 - | - 3AR - | National Broadeasting Station, Melbourne, Vic, e . v 2o 0o oo | 4.5
T 635 - | - 412 - | - 3CK - | National Broadcasting Station, Crystal Brook, S.A. .. .. .. .. | T3
665 - | - &1 - | - 2FC_ - | Natlonal Broadcasting Staticn, Sydney, NS.W. .. .. .. .. ... | 25
690 - | - 45 - | - 8WF - | National Broadcasting Station, Perth, WA, .. . o . oo 0o oo | 35
T30 - | - 41 - | - 3CL - | National Broadcasting Station, Adelaide, 8.A. .. .. .. ... | 2.0
60 - | - 395 - | - 4QG - | National Broadeasting Station, Brishane, Q'ld, .. .. .. .. .0 .. | 2.5
M - | - 313 - | - 3LO - | National Broadcasting Station, Melbourne, Vie. .. .. .. .. .. | 3.5
T§5 - | - 31 - | - 2BL - | National Broadcasting Station, Sydney, NSW... .. .. .. .. .. | 3.0
%0 - | - 31 - | - PR . | Nicholson's Ltd, Perth, W.A. o e 1 8B
T B0 - 1 EEETT | - THO ~ | Commercial Broadcasters Pty. Ltd Hobarl,, (T I
800 - | = 333 - | - 3MA - | Sunraysia Broadcasters Pty Ltd., Mildura, Vie. . i0 2o <o o0 | 0.05
90 - | - 30 - | - 4RK - | National Broadcasting Station, Rockhampton, QM. .. .. .. .. | 2.0
7;930 - i 7326 . - | = 202 - | Nilsens Broadcasting Services Pty. Ltd., Mejbourne .. .. .. .. | 0.4
950 - | = 316 - | = 230B - | Theosophical Broadecasting Station, Sydney, NS.W. .. . | 1.0
a0 - { - 312 . | - 5DN = | Hume Broadeasters Ltd. Adelaide, SA. . .. .. .. .. .. .. | 0.3
90 - | - %3 - | - 3BO - | Amalgamated Wireless (A'sia) Ltd,, Bendigo, Vie. .. .. .. .. | 0.2
480 - | = 306 - | = BBY - [ Bunbury Broadeasters Piy. Ltd, Bunbury, WA, .. .. .. .. .. | 0.05
3000 - | - 30 - | - 4GR - | Gold Radio Service Lid.. Toowoomba, @1d. .. .. .. .. .. .. | 0.0
e - | - 2 - | _ 3HA - | Western Provinece Radia Pty Lid., Hamﬂlon, Vic*i.. ve e .. | D2
T10%5 - | - 293 - | - 2UE - | Electrical Utilitles Supply Co. Sydney. NSW. .. .. v .. .. | 1.0
Tl - | . 288 - | - 5P1 - | Midlands Broadeasting Services Litd., FPori Pirle, SA. .. .. .. | 0.05
W - | - W6 - | - 2CA - | A J Ryan Broadcasters Lid., Canberra, FCT. .. .. .. .. .. }  0.03
W0 - | - 83 - | - 4MB - | Maryborough Broadeasting Co. Ltd., Maryborough, @'ld. .. | 0.5
Wi - | - 280 - | - 2KY - | Trades Labor Council. Sydney. N.S.W. i e | 10
W - | - 278 - | - 38H - | Swan Hill Broadcasting Co., Swan Hill, Vie. .. .. .. .. .. .. | 008
T - | - 23 - | = ILA - | Findlay & Wills Broadcasters Pty. Lid., Launceston, Tas. .. .. 0.3
Tmt - | - 210 - | < 2HD - | Airsales Broadcasting Co. Newcasle, NS.W. .. | 0.5
125 - | - 27 - | - 2UW - | Radio Broadcasting Ltd., Sydney, NSW .. .. .. ... | 1.9
Tlﬁﬂ - - 264 - | - M1 - | Musgroves Ltd, Perth, WA, . . . .. .. 4o v 4s s | 0.3
143 - | - 262 - ! - 3YB - | Mobile Broadeasting Service, Melbourne .. . 5o 0 O | 0,02
135 - | - %2 - | - 4BC - | J B Chandler & Co. Brisbane, Q'sld. .. .. .. . . . .. . | 0.5
7155 - | - 260 - | - 2WG - | Wollongong Broadcasting Co.. Wollongong. N.S.W. S am
rfl?ﬂ - ] - 2564 - | - 4TO < | Amalgamated Wireless (A'sia) Ltd, Townsville. @'Id. .. .. .. | 0.2
180 - ) - B4 - | . 3DB - | 3DB Broadecasting Station Pty. Ltd., Melbourne, Vie ..-.. .. 04
119 - | -_25? « | - 4MK - | Mackay Broadcasting Service. Mackay, @'sld. .0
120 - | - 256‘ - | = 5KA - | Sport Radie Broadcasting Lid., Adelaide, S.A. .. . .. ., .. | 0.3
_1210 « | = 48 - | - 2H - 1 N.S.W. Council of Churches, Sydney, NSW .. ... .... . | L&
1220 - | - 246 - | = tKG - | Goldficlds Broadcasters Lid.. Kelgoorlle, WA, ,. . v oo oo oo | O
1245 « | - 24 - | « 2NC - | National Braadeasting Station, Newenstle, NSW. .. .. .. .. .. | 2.8
120 - | - 28 - | - 3WR - | Wangaratla Broadcasting Pty. Ltd. Wangaratta, Vie. .. .. .. | 0.05
1210 - | - 2361 « |’ - 28M - | Catholic Broadcasting Co., Sydney, NSW. .. .. .. .. ...... | 1.0
1280 - | - 24 < | - 3TR - | Gippslend Publicity Pty. Ltd., Sale, Vic. - .. v o oo oo .. oo | 0.05
17200 - [ - 233 . { - 4BK - | DBrisbane Broadessting Co. Ltd., Brisbane, Q'sld. .. .. .. ., .. | @.2
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“WENDEL” TRANSFORMERS

Quality Durability Accuracy
SOUND EQUIPMENT SPECIALISTS
011 T T T T R T

;:' cg;;‘gc“{aj‘;":' - 3
.‘_»-3.‘3. é‘ : i Power Transformers 10 to 1000 watts,

Microphone, Line, Modulation and all Impedance
matching Transformers,

Single and Interstage Push-full Input
Transformers.

‘ Filter and Audio Chokes,
L Special Resistances and Laminations.

WENDEL ELECTRIC COMPANY Pty. Ltd.

Electrical, Mechanical and Radio Engineers

14-16 ST. FRANCIS STREET, MELBOURNE, C.1. F.6917

(OPP. MYER'S, LONSDALE STREET)

KNOWN FOR 76 YEARS

KILNER’S

OF CAMBERWELL

are noted for—

THE BEST .QUALITY COMPONENTS.
HIGH-GRADE RADIO SETS.
AN EFFICIENT REPAIR SERVICE.

LOW PRICES

Large Stocks of New and Secondhard Pianos, Player Pianos and Organs from which to
choose.

For a quote or advice on any circuit in this hand-bhook, consult—

FRED'K KILNER & SONS PTY. LTD.

452 BURKE RD., CAMBERWELL. Haw. 2239,

KNOWN FOR 76 YEARS
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Auslralian Broadcasting Siations—Continued ) ) ‘

1ferial
Frequency | Wave Length | Call Sign ‘l . Name and Address Ea{;;gr‘ \
1300 - ] - 2308 = | = 3BA = | Ballarat Broadeasters Pty. Lid., Ballarat, Vie. .. oo oo .0 oo oo 1 7005 |
1300 « | = 29 - | = 5AD - | Advertiser Newspapers Ltd, Adelaide, S.A. .. .. .. .. .. .. | 0.3
1320 - | - 221 - | - 2MO < | M.J. Oliver, Gunoedah, NS.W. T X
10 = | = 925.56 | « 4RO « | Rockhampton Breadcasting Co. le Rockhamptnn, @sld .. | U
146 « | - 228 - | - 2XN - | G.W. Exton, Lismore, NSW. .. oo oo . 0 o0 oo o0 o 0o w0 oo | 005
TIE - | = 222 . | - 3KZ - | Industrial Printing & Publicity Co., Melbourne, ¥ie, .. .. .. | G4
Wi - | - 289 - ] - ¥HE - ]  Wimmera Broadcasters, Harsham, Vic. oo .o oo 4s s wr 2o oo | 005
im0 - [ - 273 - | - 4BH . | Broadcasters (Australia) Lid., Brisbane, Qld. .. .. . .o 4o .. | 0.8
190 -~ | - 216 - | - 2GN - | Goulburn Brondcasting Co. Ltd., Goulburn, NSW.. R ]
1MW « | = 214 =~ | = 3GL « | Geelong Broodcasters Pty, Ltd,, G&elong. Viee .. ..o a | 006
415 - | = 212 = | - 2K0 - | Newcastle Broadeasting Co. Lid., Newcastle, NSW. .. .. .. .. | 0.5
4% - | = 2108 - | = 3AW - | The Vogue Broadeasting Co. Piy. Ltd., Melbourne, Vie, .. .. | 0.4
T35 - | - 20006- | - 2WL - | Wallongong Broadeasting Co., Wollongong, NSW. .. .. .. .. | 0.05
460 - | - 2085 - | - TUV - | N.W. Tasmanian Broadcasters Lid. Ulverstone, Tas. .. .. .. | 0.25
1480 - | = 203 - | - 2AY - | Amalgamated Wireless (A'sia) Ltd., Albury, NSW. .. .. .. .. | 0.08
e - ) = Eﬂ{] . F B EAK > | Akron Broadeasting Co. Pty. Ltd., Melbourne, Vh: va ax an I 0.0U5

NEW ZEALAND BROADCASTI\IG STA.T][ONS

8% - | - 6.2 - | - 12ZH - | G.S. Anchor, Hamilton .. .. .. o < 0.043

li.aﬂ - I = o 4GL5 - } - ‘4YA = | N.Z. Broadeasting Board. Dunedin TR IET .. | 0.5
T - | - 4167 - | - 2YA "« | N.Z. Broadcasting Board, Wellington .. .. .. .. e |8

: Tam - | - 3675.9 - | - 1¥a - | MNE Bmadcas,hng Euard, Auckland . .. oo e vr we ae ae o ] 0.5
900 - | - 3233 - | - 2P - {| E A. Perry, Wairoa .. .. .. .. e e e | D.103

a8 - | - 306.1 - | - I¥A - | N.Z. Broadeasting Eaarﬂ Chnstchurch Y TR | 0.5

e - | .- 87 =« | = 2¥C - | N.Z Broadeasting Board, Wellingion .. 7 T .
1080 - ) - 285.9 - | - 220 - | J. V. Kyle. Palmerston North . e e e e | D2
1050 - | - 285.9 - | = 2ZF - LManawalu Radio Club, Palmerstﬂn Narth e e e e e e ¢.15

108 - | - 2178 - | - 4ZB - | Ctago Radie Association. Dunedin .. oo .. o oo oo oo v o | 002

1w - | - 2178 7;7[7_- _42_(737 - | Barnett's Radio Supplies, Dunedin .. .. ., .. .. o0 .. .. .. | 0.0
W - |- #TH - | - 4ZM - | MeCracken & Wally, Dopedin .. .. .. .. 0 o0 4o 4 oo el | D45
W8 - | - 2178 = | - 4ZW - | 4ZW Broadcast Service, Dunedin .. .. . ... v oo e e .. | 003
W - | - 2352 - | - 1ZR - | Lewls, Eady Lid.. Auckland .. .. . s | 008
Tﬁﬂllﬁ - 0 - 2618 - | <« 2Z2W - | 2%ZW Broadcasting Scr\rlce Ltd Welhngtcn R | 0.4
UM - | - 208 - | - 22} . | C.T.C. Hands, Gisboroe .. .. .. .. e | 025
115'] = | « 2608 « | = 2ZM < .| Afwater Kent Radio Service Lid., Glsbume 90 0o o0 an o | 0. lxli
e - | = 2386 - | - 4ZP . | R. T, Parsons, Invercargiil . O N 1 ¥ -
IS0 +. | = 2382 = | - 2ZD - | W.D. Ansell, Masterton .. . .. .. .. .. .. . .0 .. o o0 .. | 0085

| T - | - 20 - | - 32C - { N.Z Farmers Co~op. Association, Chriﬂdmmh v e e e o 0.2
| 1@ . | . 2458 - | - 42L - | Tadio Service Ltd, Dunedin . .. . .. .. .. . . .... | 0.1
T1Em - .- 258 = | ::IZE = | Laidlaw & Gray Daredia .. .. . .. B | &

| "7 - | - #38 - | - 2YB - | Nth Taranaki Radin Satiety, Nev Plymouth . . .. .. .. .. | 0.1
Tqe - | - 281 - | - 1ZM - | W. W. Rodgers. ManuIewa .. .. .. .. o . eo o0 a0 eevn e | 0,045
260 - | - EHY - | - 428 - | John L Bilton, Cremwell .. . e go oo l ﬂ'ﬂE
1% - 1 - U338 - | - 25H < | C. B, Hansen & Co. Lid. Napier .. .. .. .. .. . a0 o0 oo I lJ"IJh::
T - | - 208 - | - 3ZE - | Schoefs Lid, Greymouth . . . . .. .. .. e o .. | D04
70 - 1 . 208 - | - JZR - | Wesl Coost Radio Society Greymouth ..~ . ... . . | 0.08
13 - | - 2873 « | « 1ZJ - | Messrs Jahns Lid, Auckland . .. R e o b oBole
130 - | - 233.9 - | = 8ZR - | Mussrs B, R, Renton and C. G, Clark, B'ﬂdulha . ... | 0o

16 - | = 2806 = | « PR = | 2ZR Redio Club, Nelsor: . .. .. .. B B X
TM0 - | - 2103 - | - 2ZL . - ! John Holden, Hastings .. . .. .. . o o s s o e e e .. 0,02
4% - | - 213 - | - 1ZB « | The La Gloria Gramovhones Lid.. Auﬂdrmd C e e seowe w0 OGDE

A - | - 2113 =« | = 1Z5 .« | McCobe's Radias, Aucltand .. ., .. . a5 oA Go oo op Ao .'.rill_ 0.05

f M - 1 e W65 - | < 3ZM - | W.J, Green and J, Sanger, Chrtstcurch T B B
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the resistor that guarantees 100 p.c. con-
ductivity, noiseless operation, lasting; service.  Avail-
able in resistance values up to 3000 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” At all Radio Price 9d0

PRODUCT Dealers
Interstate Distributors: Interstate Apgenls:
South Australis: South Australla;
A. G. Heallng Ltd. W, T, Matthew, Adelaide
Queensland: . -
J. C. Price, Trackson Bros. Lid. P 1 e hane
Western Australiaz .
Carlyle & Co. Factory Represeniatives:
Tasmania: H. HECHT & CO.
W. kG Genders Fiy. Ld. Australia Housze, Sydney, and at Melbourne.

THE NEW EFCO
AERO 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
4} inches.

Stocks Available Shertly

(Price, 14/) !

DISIRIBUTORS:— I
N.S.W.: FOX & MACGILLYCUDDY LTD. ADELAIDE; NEWTON, McLAREN LTD.
BLOCH & GERBER LTD. WESTERN AUST.: CARLISLE & CO.
0, 1. O'BRIEM (Sydoey). QUEENSLAND: A, H, HILLS, Perry House,
VICTORIA: O. H. O'BRIEN, Elizabeth Street, Brisbane.

Advertisement of the EFCQO M)p Co. Ltd., Aragliffe, NSW. 'Phone LW 1103
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CHINA, JAPAN, INDIA AND SIAM
r Aerial
qunency"a‘v’avg Length| Call Sign ‘ Name and Address Eo;:l:'“
TH® - | - 508 - | - JOAK | Nippon Haso Kyokal, Tokio, Japsn .. | 10.0
6185- | - 495 - | - KZRM | Erlanger & Galinger (Inc), Manila .. . e eeene | BO
T6185- | - 485 - | - KZEG | Erlanger & Galinger (Inc), Manila .. .. v o oo 00 0 0 00 | —
8L - | - 480 < | - JOTK | Nippon Hoso Kyokai, Matsuye, Japan .. .. | 0.5
855 - | - 465 - | - JOUK | Nippon Hoso Kyokai, Akita, Japan .. .. .. .. .. | 0.3
€6H - | - 434 - | - XGOA | Administration of Central Broadcasting Stations, Nanklng. Chlna | 750
60 - | - 448 < | - JFAK | Talwan Sotokufu Kotsokyoku Taikoku, Japan ., .. .. .. .. .. | 10.0
674 » | - #H5 - I_TT | N.E, Telephone, Telegraph and Radio Admin., Harbin, China | -~
T | - 441 - | - JOLK |  Nippon Hoso Kyokai, Fukuoka, Japan .. .. .. ve o0 w0 e e oo | 0.5_‘
T - | - 441 -« | - JOVK | Nippon Hoso Kyokal. Hakodate, Japan ., .. .. oo o 15 2u as | U5
6314~ | - 40 - | - XGOA | Administration of Central Broadcasting Stns, Nanking, China | 75.0
682 - | - 40 - | - XGOK | Canton Municipal Govt. Canton, China .. ., .. .. .. .. . .. | 10
6% - | - 435 - | - JODK | Keijo Hoso Kyoka, Keijo, Japan .. .. .. .. .. .. .. .. . .. | 1.0
T - | - 428 - | - JOKK | Nippon Hoso, Okayama, Japan .. .. .. .. oo oo oo oo oo oo .. | 0.5
W - § -4 - 1 . — | Govenment of Ceylon. Colembo .. .. .. +2 vo oo w0 .. .. | 108
70 - ¢ < 423 - | - JOJK | Nippon Hoso Kyokai, Kanazawa, Japan .. .. .. . | 3.0
2 - | - 411 - 1 - JORK | Nippon Hoso Kyoehi, Kochi, Japan .. . . .. v o o oo | 0.5
20 - | < 41T - | - JFBK | Taiwsn Sotokufu Kotsukyoky, Tainan, Japaa .. ., .. .. .- .. | 1.0
™ - | - 0.7 - | - XGOA | Admmustraunn of Central Broadeasting Stns., Nanklng,, China | 75.8
T3UE- j <« dl0 - | . = | N.E. Telegraph, Telephone and Radio Admin., Moukden, China | =
@™o- ] - 00 - | - JOBK | Nippon Hoso Kvokai, Osaka, Japan .. .. .. N | 10.0
0 - ;. - 40 .« | - KGU | Advertiser Publishing Co. (Ltd.), Honoluly, Hawall Idands .. | 25
150 - | - 40 - { . HSIP] | Posts and Telegraph Dept. Radio, Salading. Bangkok, Siam .. | 10.0
W - | - 385 = | - JQAK | Kantoshu Teishinkyoku, Dairen, Japan .. .. .. .o oo oo v .. | 0.9
78 - | - 80 - | - VUM | Corporation of Madras, Madras, British India .. .. .. .. . .. | 0.2
m - ) - 30 - ; - JOHK | Nippon Hoso Kyokai, Sendai, Japan .. .. .. -. . | 10.0
78 - | - 35 - | - JOPK | Nippon Hoso Kyokai, Shizuoka, Japan .. .. .. .. .. . .. .o .. | 0.3
o~ - 30 - | - JOGK | Nippon Hoso Kyokai, Kumamoto, Japan .. “e e e ] 10,0
889- | - 304 - | - VUC | Indian State Broadcasting Service, Calcutta, India .. .. .. .. | 2.0
B0 - 1 - 30 - | - JOCK | Nippon Hoso Kyolai, Nagoya, Japan .. .. .. P s {1 X
B2 - | - 365 - | - HSIPJ | Post and Telegraph Dept, Salading, Bangkok, Siam . ... | 100
&0 - | -3l . | - JOIK . | Nippon Hoso Kyokai, Sapporc, Japan .. .. . TR B 2
8-!0 - | - 3871 « | - VUB - | Indian State Broadcasting Service, Bombay., lndla | 20
85 - | -3%5 - | - ZBW - | Colonial Government, Hong Kong, Hong Kong .. .. .. | 20
B57.1- | - 330 - | - HSP1 | Post and Telegraph Dept. Radio, Bangkok, Slam .. .. .. .. | 23
B - ¢ - M5 - | JOAK | Nippon Heso Kwckal, Tokie, Japan .. .. .. .. «. v & .. | 100
B32 - | - 30 - | - VUL - | YMCA. Radio Club, Lahore, India .. .. «v 20 we oo .. « [ 01
g3z - ) - 3198 - | - XGOB | Administration of Central Broadcasting Stns.. Loyang, China | v
%t - |- - 33 - | - KZB - | L Beck (Inc.), Manila, Phillppine Islands N 'Y
937 - | - 3188%8- | - XGOB | Administration of Central Broadeasting .Stne., Loyang, China | 10
940 - |- - 319 - | - JONK | Nippon Hoso Kyokal, Nagano, Japan .. «- .y «v oo - oo .. | 0F
9523- | - 315 - : - XOPP | Ministry of Communications, Pelping .. .. .. .. .. .. .. .. | 1000
%) - | - 313 -« : - JOOK | Nippon Hoso Kyckai, Kyoto, Japan .. .. .. v e e ee |08
974 - | - 308 - | < XGOD | Chekiang Provincial Government, Chekiang. "hma R e
1000 - | - 209.832. | - XGOB | Administration of Central Broadcasting Stns. Leyang, China | 10
HIGH POWERED WORLD BROADCASTERS
53 - | - 805 - | -~ HAL - | Budapest VI, Sandor, u.l, Hungary .. .. .. .. .. .. oo oo o &
545 » | - 550.5 - | - HALZ | Budapest VII., Sandor, u.i, Hungary e e e e e e s ! 120
554 - | - 5415 = | - RW34 | Stalingrad, USSR, .. .. . v. o e v e s vn o o oo a0 b 10
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| B v , @ When you build a radio set, you natur-
| : , . — ally plan to get the best resulis possible.-

I 'l ]er |Ou ve You choose your cirenit carefully; you are

‘ i R i _ particulayr about the parts you buy; you put

your best work intc every detail of construe-
tion.

» ol &
‘ - But all this will count for nothing unless you
; um e : e use a speaker that will really do your set
.- L 7] M ‘ justice. After you've buili your set, get a

Rola Permanent Magnet Dynamic Speaker
—made by the same great organisation that
produces {iie speakers used' in most of the

—What Next?| —mminpeie oo s b mos

ROLA CO. (AUST.) PTY. LTD.,
359 Little Lonsdale Sireet, Melkourne,

ola

PERMANENT MAGNET
DYNAMIC SPEAKER

DIRECE o en| SRR
" SPECIAL NOTICE! WHOLESALER "o O'CLOCK

PLCIAL VOP > (LICENCED) ' 7
!CGUNTRY ORDERS PROMPTLY TO Y@U

ATTENDED TO |

Rail C.0.D, er V.P.E. Fost - - — ‘
; SPECIALISE in “ALL RADIO RECEIVERS" CIRCUITS

LET ME QUOTE YOU FOR ALL RADIO RECEIVERS, MY PRICES DEFY COMPETI- ||

TION. KITS, CHASSES, COMPONENT PARTS, Etc.,, Etc. ‘

{ Q ! 7 from xli over Smstralia. My wuceess
! Arode of Seis, and It b very gratifying le have the nomeroms lﬂlg-rs of anprectatlom

Ilu I:lnr:: I.ﬂﬁuﬂll“nll!: ug:i;ﬁ:“;. cotpled with 5eck materia), esperi workmanshlp, and a well unlppi'd; Inbofalary. ) )

= - 3:9 em. | INTEIMEDIATES 1.0 en

Tona=i .. .. I3, TATE 4B .. +. 15 - /11 f8. AIFBOTE .. .. o er e ) HALE 3

1 “*':e]rfisz-sllﬂgg{ll o .. I e TYBE BI6 0 ve o1 - B/W ca i COXDENSERS TRANSFUIMERS ot

¥ oA Coll EIE .. . . 300 Tie 8% v o se oo TAL oA | ALPTA—T BALE .o we ox oo 3#- [T R T B

W 847 Dol BIE .. .. ., 3F | KETS, BOPER=— 3 MaNE L oo o 1308 T # om0
aerlnl BB o0 ee e oee o LB C.B.R., #/5, £1/6/5 with Cood BANON—2 gang. #;9, without dia :xt,_w. 8 amp. .. i ‘
DBEUIAE - v ne o e ov B | GBR., 56, £1/10/8 with Cond. 3 gang .. . U witheut dial 2V, 3 Amp. L ooe o B
CAMB,—Cells .. B4, ew., NG Bs, FRICES OTHER MAKES ON aenns .o IG with dia) 302 amp T B

Vaize R ud. ., 008 | P EQUEST . MUZONE & STEROMBERG BOV, 13 mill L. 1

CIKORES—RF, .. .. .. Td en | webster . . .. £33+ net Cel;llg?:. Qla T e v 2 T oo e O

Henry, 78 mil. .. . 4B Hardey .. .. 14 = E L s we se 45 ex s .“ e e e T

S e T EE L a | Mers . TLNoET met |4 ene LT D awie T L R | 1

5 Henry,. 16 mill .. .. 08 BTH en reguesh, New Tipe== . “‘%W' = pm o o= R

‘ Honegsamls COHokE .. .. . &d. PULENTIOMETERS— 2 EABE . ee ke e = l!‘ﬂ Fhpch BINP.  wa  wx e phn
COTPER  Bretding I¢- i MArgeie oo . .. i3fe ra, 3 emdg .. .. <. -0 .. Ky Y, AR o0 we s e 1wl

CHASEIZ—Type 34 .. .. 40 ea, Rodlores .. o0 ,e .o .0 38 R 4 gang .. .. .. .. . 1828 - SV, 4 emp . .. |
| [FALVE PRICES ON REQUEST | ¥, i5n, i Ut i imvonie, ol mktery e, o e, Sorsher Prives on' reauee
LICENCED PLATES NOW AVAILABLE—ALL PARTS SUBJECT to 5 p.c. SALES TAX |

I WILL SAYE U POUNDS | compeTiTION ||

E. R. PARK, Proprictor , Fd ’SM EE-'-F;%%F

R A SMA OFIT
CUSTOM BUILT RADIO | o sty |
254 Cnltlere?zh 5t., SYDNEY AND QUICK TURNDVER ‘

DIRECT TO U
FROM w
THE MANUFACTURER
WRITE FOR PRICE LIST
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High Powered World Broadcasters—Continued
C T Aerial
Frequency| Wave Length Call Sign Name and Address ;o‘w{rer
| 563 = | = 53280 « | -« = o o | Deutsche Reichsport, Munchen, Germany .. .. ve ee nnae | 6O
571 = | - 5254 = | < RWB0 - | Magnitogorsl, USSR, .. o w0 cv 00 s vv wo oo wi oo |10
572 « | = 5245 = | =« — =« | Egyptian State Radio and Telephones, Cairo, Egypt .. .. .. ., | 20
580 - | - 51,83 « | « = e = | Oesterr. Radioverkehrs A.G. Wien-B'samberg. Austria .. .. | 120
585 - | - 5128 ~ | - XEPN | Cis. Radiodif de Piedras Negras, S.A. Coahuila, Mexico .. .. | 100
580 - | - 509.3 « | - RW35 .« | Astrakhan, USSR, o0 o0 o0 oo ve o0 an o0 ss e o0 os eo oo |10
580 - | - 5.3 « | - —=-=- | LNR, Brussels, Belgium .. <. .. oo v oo et si v oo o ve o |16
598 - | - 501.7 « | = RWi42 | Gorkil, USSR .. i tv e ea ve ve ve oo 4s on 10 oo =a oo | 10
598 = | - 5017 - | - IFl - | EIAR., Firenze, Haly v v v 0u wo s ot e oo oo or oo o |20
607 = | - 485.2 < | - RW22 - | Oufa, USSR, .. .. v cv o0 or e on ve vn ve 00 v 0o on e oe |10
625 - i - W l;egii‘;{‘h_ | PBritish Broadeasting Corporation, London, England .. . I 50
625 - | - 480 - | - RW3l = | Ivanovo. USSR .. .. .t v vv os ee 00 s 1o on oo sa vo |10
635 = | - 4724 = | « — - | Langenberg. Rheinland, Germany .. v v oo ov o1 o0 oo o- ou | 60
60 - | - 469 < | - KFl - | Earle C. Anthony (Inc.), Buena Park, Californis, USA. .. ,. | 50
64 « | - 465.8 - | = RWIT | Kazan, USSR v o0 vo a0 oo er o0 o oo oo ve ve we oo | 10
@44 - ) - 4658 = | --=— = | Administration des P.T.T., Lyon La-Dona, France .. .. .. .. | 15
B - J < 4651 - | - ZTJ < | African Broadesasting Co., Johanpnesburg, Seuth Afriea .. .. | 15
B5%0 - | - 462 - | - WSM | Nafionael Lile Insurance Co., Franklin, Tennessee, US.A. .. ,. | 50
B3 « | - 459 =« | = REWe6 | Karagands, USSR, .. .. o oo oo vi v oo oo oo e o vo e | 1B
60 - | ~ 455 - | - WEAF | National Broadcasting Co. (Inc.), Bellmore, NY.. USA, ., .. | 50
B - | - 4545 - | - XEM - | G. Lizarraga Mutamoros de Tamaulipas Mexico .. .. .. .. { 500
662 - | - 453.2 = | = —— < | Postes et Talegraphes, Riga, Latvla .. .. .. e e seae |20
865 - | - 451.1 « | - XER - | Cia Radiodif. de Acuna, S.A. Coahuila, Memm e e aees oo § SO0 L
662 - | o 453.2 = | - RW36 - | Arkhangelsk, USSR .. .0 oo 00 o coier 30 oo 00 ve ve s | 10
G662 - | - 453.2 - | - RWI3 - | Odessa, USSR .. o\ «v o o2 ee oo oo e e |10
680 - | - 41 - | - KPO - | Nabonal Broadeasting Co., Belmonl. Cahfumia USA. sy | 50
GB) - | - #4L4 - | - IRO - | ELAR, Roma-S. Palomba, Italy .. o0 o oo oo oo oo oo b -0} 58
6B - § ~ 43 0« | - NAA - R Uniled States Navy, Arlington. thlnla_U_S_A. bo oo op a0 L T
W - § - 420 - | - WLW | The Crossley Radio Corporation, Mason, Ohilo, US.A.ii: o | Wb
M - | = 4243 « | -« KW39 - | Moskva-Noginsk Imeni Stalina, Moescow. USSR .. .. .. | 1w
@ o= | - 411 o | - WGN - | W.GN. {nc), Elgin Ulinois, USA. o oo oo v oo oo oo oo | &
™ - | - 411 - 1 - WLIB- | WGN. (Inc) Eigin. Minois, US.A. .. v. w0 o0 oo oo oo o0 | 25
125 - | - 4138 - ) - RW2 | Viadivostock, USSR .. vv 0 o0 oo oo oo ve os oo oo oo oo | 10
T35 - | - 4138 « | - RW@ | Simferpol, USSR. .. .. .. 40 o oo ot oo |10
725 - | - 4138 =« | < === < | Dept. of Postt and Telegraphs, Athlone, lnsh Free State | 6
75 « | - 4081 « | « XEF - | Cia. Radiodil. de Acuna, S.A. Coabuila, Mexico .. .. .. | 500
M3 - | - 4038 = | - RWi9 - | Mourmansh, US&»R DO 0D 0O DO 00 0O oo T e
W o= | - 400 - | - WIR - | WJ.R. (Inc.), Sylvan Lake Vﬂlnge Michlgan Uﬂh voee |10
752 « | - 38 &« | - — =« | British Broadcasting Corporation. London. Englend .. .. .. | 23
70 - | - 395 - | < WJZ - | National Broadcasting Corp (Ine.). Bound Brook, NJ,USA. | 3
61 = | - 3%.2 « | o —= < | Finmark, NOrWay .. oo oo eo oo v e oo o0 oo oo e ve oo | 10
0 - | « 3% < | —— = | Leipzig Germany .. .. .. ec ee o0 4 0 0s sn 0s en 0 ae | 120
ne - l - ¥ - f wéng 7 | WBBM Broadcasting Corp., Glen View, [linols, US.A. ., .. | &
19 - | « 385.1 - | - RWZ { Staling, USSR .. .. .. .. .. .. e ee se e e e )10
M - | - W - } - WGY - | General Electric Co.. Sth. Schenecmdy. NY.. UbA. v ) S0
™o | - Ji6d - ’ %ﬁ%gﬁgn © | British Broadeasting Corporation, London, Bngland o v on | 50
B - |} « 815 = | <« WBAP | Carter Publications (Inc), Grape Vine, Texas, USA. .. .. .. |
800 « | - 315 - |} - WFAA | Dallas News and Dallas Journal, Grape Vine, Texas, US.A; T
Bl0 = | « 310 = | = WCCO | Naorth-Western Broadeasting (Inc.) Anoka, Minnesota, U.SA. { 50
815 « | - 3681 « | - OFA - | Postes et Telegraphes, Helsinke, Finland ., .. .. .. .. .. | 10
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THE SCOTSMAN'’S

Aligning and Testing the Set

When the receiver has been completed,
the valves and loud speaker plugged into
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 rimmer (front sec-
tion of the gang), so that 3JAW comses
in at about 10 to 12 on the dial. Next
adjust the modulator grid section of the
gang (back section) until best signals
are received, and rcpeat the procedure
with the aerial trimmer (middel section),

After this rough alignment has been
completed 1une up e couple of degrees
to 3L, and, with the wolume control
gut well baclk, cerefully adjust both the
serial and modulator grid sections of the
gang for best signals. On no account
touch the oscillator trimmer after the
initial setting.

Having satisfied yourselt that the set
is properly lined on the low wave
Jengthe, tune up scale to 2C0, 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
gerew driver from the adjusting screw
and rock lhe gang condenser hack and
forth over & few degrees. When the
best setling for the padder has been
found, return to the lower end of the
éial and try the affect of slight readjust-
ments of the aerial and modulatar trim-
mers,

SUPERH ET Continue& from Pnéé 9

C* caary

E

The schemalic circuil diagram ol “The Seotsinan’s Superhel” shows thal the
receiver bhas many Inleresting (entures.

Results Are Jxecellent

When the receiver has been properly
lined it will be found lo be & wonder-
ful litile performer.

We were particularly impressed with
itz 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 3JKZ without the slight-
est trace of gplash, On this end of the
dial we are able to bring in TUV at

good speaker strength in daylight, a
feal which ia our locality is no mean
criterion of the efficiency of many larger
super-heis,

With the use of a shunt fed trans-
former and proper tone compensatlon an
the pentade, the quality of output is very
fine, whilst the 41's thrze watt output
is ample for zll normal needs,

It may be a Scotsman In price. but it
certainly is noi economical in the resulls
it delivers!

The Trans-Oceanic A.C. Three

{Contlnued From Fage 51)

fww degrees elther side of thst setting
of VC2 come in all the short-wave
broadcasters arpund 31 metres, GSB
being 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 Ul
logrees—the size larger coil being in

Li1-L2 in each ecase 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 casé very roughly. In other
words, set RC so that V2 is just oscils
Iating. and then as VC2 is moved. main-

£ aE2
7 I 58

F16G 4

The Key-lettered circuit diagram of the Trans=Oceanlie A.C3,

Method of coennecting coils 1o the

Marquis former's five pins, Li-L2

and L3-L4 are identical, but K idles
in the cas¢ of the former palr.

tain that condition
current rotation of

Having got a carrier wave (dlstin-
guished by a steady whistle as against
the jerky morse of lhe hundreds of tele-
graph stations coming in all over the
dial with every col} combination), set
both VCl1 and VC2 for its maximwm
volume. Now wvery gradually cut hack
RC until oscillation, and the nrogramme
(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.

by the gradual con-
Vel
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High Powered World Broadcasters— Conlinued
Power
Fr.equgncy Wave Leugthl Call Sign Name and Address ge‘;}n]
. W
B0 - | - 38 - | - WHAS | Courier Journal Co., Jeflerstown, Kentucky, USA. ,. .. | 2
825 « | '~ 363.7" = | = — « | Radio Alger, Algeria .. ,, .. .. .. oa | 15_-:
T8 - j - 31 - | - LRy = | Alfredo B. Dougall, Monte Grnnde. Argenl.me Republic e oo |12
830 - | - 31 - | -'KOA - | National Broadcasting Corp., Denver, Colorado, US.A. .. | 125
832 - | - 3606 = | - —— = | Muhlacker, GETTRANY .. vv v vv ve ar ce on oo e on e o0 ae | 60
788 - | - 38 - | - RWST - | Tiraspol, USSR v o o co i ee deve vr en eree e w0 |10
gz - - 36 - %‘g;‘gﬁu “ | British Broadcasting Corporation. London, England .. .. .. | 50
B4 - | - B - | - ¥XETM | M. Muzquiz, Matamoros de Tamaulipas, Mexico .. .. .« +. .« | 500
B30 - | - 33 - | - WWL | Loyola University, Kenner, Louisiana, U.SA. .. .. .. .. .. | 10
B3 - | - 338 - | - KWKH | Hello World Beasting Corp, Kennonwood, Louisiona, US.A, | 1 \
860 - || - B8 . |‘ - %égg | Atlantic Broadeasting Corp,, Wayne, New Jersey, USA. ., | 50
860 - | - 3488 - | - RWD | Leningrad, USSR, .. o0 tv sr 0r 40 0v 00 00 50 es o0 00 w0 | 10
869 - | - 3452 - | - —- - | Administration de P.I.T., Strasbourg, France .. .. .. .. .. | 1
810 - | - 35 =~ | - WBCN | National Broadcasting Co. Downers Grove, [iinois, US.A, | 50
810 - | - 35 - | - WENR | National Broadcasting Co., Downers Grove, lllinois, USA. | 50
80 - | « 35 - - < WLS - | Agricultural Broadcasting Co., Downers Grove, I1l, US.A. .. | 50
888 - | - 3318 - | - — - | Brussels, BEIgQium .. .. .. v. .. vv on or vr o0 0e 0e o0 e e | 15
905 - | - 314 - | « IMI - | ELAR, Milan aly .. .. .. o0 o0 o0 o 00 2e oo oe e or e e ] S0
My - | - 32 - (-~ — - | Poste Parisien, Paris, Franea .. .. .. .. ., ' .. | 60
623 < { -3 - | =« == - | Breslay, Germany .. .. .. .. .. .. . 00 . | 60
932 - | - 3219 - | - S8BB - | Goteberg, Sweden .. I ce oeen |10
90 - | - 3158 - | - LBR3 - | Buenos Aires Argentine Repubhc oo oo og | 12
935 - | - 3128 - | - IGE - | Genoa Maly .. . vv vy o0%ii oi eh ve e e v e e en - |10
555 | - 308 - | - XEAW | Tomsulipas, Mexioo 1o i s v o e v e e e | 10
98 - | - 3099 - | - RWi5 | Vionitsa. USSR o0 v oo -. .. ce e e e ee e e | 1O
W) « | < 306 - | - EDKA | Westinghouse Eleclnc and Mfg. Co Smmnburg Penn, US.A. | 50
86 - ] - M3 - ] . — - | Administration de P.T.F.. Bordeaux, France .. .. .. 1o -2 «« | 20
99 - | - 838 - | - WBZ - | Westinghouse Co., Millis Township, Mass., USA. .. | 2
g% - | - 303 - | - LBR4 - | Antonio C. Devoto Rividavia, Buenos Aires, Argentine .. .. | 12
995 - | - 301.5 - | N. Regional | British Broadensting Corpuration, London, England .. .. | 50
T1004 - { - 2088 = | - - | -Hilversum, Holland .. .. .. .. .. o o0 i i vi et ev e .o | 25
08 - | - 2088 - | - — < | Tallinn ESthORIA .. .. .. . . .. w0 vx ve e vr e e e a0 | 15
o - 1 - 27 - | - CXM | Monte Video, Uruguay .. . . . e .o |10
1020 - | - 241 - | - KFKX | Wesnnghouse Co. Bloommgdale Townshnp, llhnoxs U.S,A. | 10
020 - | - 281 - | - KYW | Westinghouse Co.. Bloomingdale Township. lllinois, US.A. | 10
1030 - ) - 21.% - | - XEB - | El Bueno Tono S.A., Federal District, Mexico .. .. .. .. | 10
Twm - | - W - | - OFH | Viipur, Finland .. .. .. .o o2 o0 .. -. .. T
T - | - 2885 - |  Scot. Reg. | British Broadcasting Cnrporatlcm. London. England e . | 5
W40 - ) - 8.5 - | - KRLD | KRLD Radio Corp., Dallag, Texaz, US.A. v e |10
W% - | - @85 - | - KTHS | Hot Springs National Park, Arkansas, US.A. .. .. .. v oo .. | 10
_1550 = - 257 - ) - KNX | Waestern Breadcasting C;.. Los Angeles, Cal, USA. .. .. .. | 25
1060 - T - 283 - | - WTIC |  Travellers Broadcasting Service, Avon. Conn.,, US.A. .. | ‘?P_. )
Wes - ) - 283 < | - WBAL | Glen Morris, Maryland, USA .. oo oo vr ve ve on ee 0o 0o |10
W - | - 204 - | - WIAM | N.BC. Brecksville Village, Ohio, USA. .. .. . .. .. .. | 5
‘ R - | 2118 « | <« WBT . | W.BT. (Ine). Charlotte, North Carolina. USA. .. .. .. .. | &
\ 085 ~ | =~ 2185 » | ~ — - | Heilsberg Ermland, Germany .. .. .. . C e e e W0
‘ 1090 | - 2152 = | - KMOX | Vsice of St. Louis (ne), St Lums. Mtsscurh UsA .., | &
iz - | - 298 - | - IBA - | ELAR, Bar. ltaly .. .. .. .. .. I
mwe - | 2655 - | - WD | WJID (Inc). Mooseheart. Ulinois. USA I U T -
1139 - | - 2635 - | « KSL = | Radio Service Co, of_I*JEnh. Saltair, Utah, G.SA. .. .. .. .. | &0
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SAXON

i\ CENTENARY FIVE

ALL FADIO RECEIVERS

your own

SAXON SUPERHETERODYNE RADIO

SAXON
SAXON
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SAXON
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SAXON
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SAXON
SAXON
SAXON
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Model 503
CROYDEN
5 Valve
Superhet-
erodyne.
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e

e
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Are made and Guaranteed

by the Manufactyrers of

CROYDEN

THE Guaranteed RADIO

Saxon Parts

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. Assemblirég is easy with the charts and

directions supplied.

The low cost of this—the very latest in Five Valve
Superheterodynes — will amaze you. Any Saxen
Dealer will gladly supply free literatnre, circuit

SAXON
RADIO
PARTS

They Just Slip Together

Wholly manufactured in Austrolia by

ECLIPSE RADIO

. LTD.

216-222 City Road Sth.Melbournié
1377 Clarence Street - - - Sydney
43 Austin Street - » - « Adelaide
88 Adclaide Street - - - Brisbane
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