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Page Two BATTERY SETS 

To Remind You 
That "WETLESS" QUALITY 

and PROGRESSIVENESS 
remain UNCHANGED 

In pursuance of the "Wetless" policy 
of "Quality foremost," and advance-
nient, by the production of "Up to the 
minute" components, which undeni-
ably play an indispensable part in the 
progress of Radio, we have pleasure 
in bringing before your notice several 
re ce n t productions by "Wetless" 
Engineers. 
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Special 
Announcement! 
Shortly  after  this publicatim 

goes to press the Wetless Company 
will place on the market, for the 
benefit of Radio Constructors, a 
new  MOULDED  BAKELITE 
MICA TYPE CONDENSER which 
will be known as type "MB." Ad-
vanced tests show that these con-
densers will be the last word in 
efficiency, and all interested parties 
are advised to communice:e im-
mediately with the Company's re-
presentatives or else direct in order 
to obtain prompt  supplies  and 
avoid delays. 
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"Wetless" type "BB" Mica Condensers. 
tested 1000 volts D.C. 
This type is universally popular, as 

performances prove the undoubted qual-
ity of this tiny condenser. 

"WETLESS" 
.006 

AUITRAUAN MADE  

• 

'WETLESS' mate stopping Condenser. 
Capacity .002 rilF. Working Volts, 12,000 
D.C. and 1200 R.F.  Radio  Frequency 
Current, 7.5 Amps. 
AS USED IN NATIONAL STATIONS. 

THE ORIGINAL AIR DIELECTRIC VARIABLE In CON. 
DENSERS, SUPPLI ED WITH OR WITHOUT COILS. 

ADVANTAGES: 
Capacity and performance remain constant, being entirely un-

affected by changes of temperature and atmospheric conditions 
Dielectric being Air, the losses ore reduced to a minimum. 
Capacity being in true relation to the amount of rotor enmeshed 

in the stator these condensers are more easily, rapidly and 
accurately tuned. 

Greater sensitivity and selectivity Micrometer tuning — velvet 
vernier type. 

All peaking adjustments at top of shield or under chassis as 
desired 

Advertisement by 
WETLESS ELECTRIC MFG. CO. LIMITED. 

Address: 281 Prince's Highway, St. Peters, Sydney, N.S.W. 
Agents in All States. 
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WHOLESALE PUBLIC RADIO 
RADIO & ELECTRICAL  WHOLESALE & RETAIL 

W E have pleasure in announcing that we are now able 
to supply you with the famous "Precedent" 4-valve 

Battery Receiver. 

Something Phenomenal in 
Performance and Price 
r\WING to the extraordinary demand for this Battery Receiver 

it has not been possible to obtain supplies earlier.  This 4-
valve Battery Superheterodyne (as illustrated) has been specially 
built in the famous "Precedent" laboratories for country listeners. 
We confidently recommend you if in town, to call, see and hear 
this receiver. If unable to call, ring, write, or phone for full par-
ticulars. It is a revelation in radio engineering. Tonal qualities 
equal to the biggest electrical receiver on the market. 

It is a Superheterodyne that fairly sparkles with exclusive features, and is overwhelmingly con-
vincing in performance that outclasses other Battery models.  Encased in a handsome cabinet, 
with satin duco finish. 

o It will Pay You to In 
Lines.  Prices Defy 

7-Valve All Electric All Wave Receiver, brings  ACCUMULATORS 
in all the world with perfect clarity. 
Full range A and B Batteries, Pick-up and 
Gramo Motors, 

SET ANALYSERS, OSCILLATORS & METERS 

Valves for all Battery and Electric Receivers. 
Battery Receiver Parts. 
"Precedent" famous single and twin speaker units. 
Power Transformers, volume controls, Coil Kits, 
175 and 460 K.C. 
Full range of Rola, Jensen, Magnavox Dynamic 
Speakers. 

specs the Follo wing 
All Comparison. 

W.P.R. Accumulators ITHESE ARE NOT REBUILDS, 
BUT ABSOLUTELY NEW AND CARRY AN UN-
CONDITIONAL GUARANTEE FOR 12 MONTH . 

2 Volt  40 Amps.  7 plates . . . . 15'6 
2 „  100  „  11  „  . . . . 21/6 
4 „  60  „  7  „  . . . . 23,6 
4 „  80 ..  9  „  . . . . 25,6 
6 09  60  ..  7  . 27,1 

90  90  8  „  . . . —28/ 
6 „  100 ,.  11  „  .  

Battery cables 5 way and 7 way, 
Speaker cords 3ft. to 50 ft. 
Aerial Wire. 
We also carry a full range of the latest "Precedent" 
all electric receivers. These receivers are Installed 
free of charge, and can be purchased on easy terms 
if desired. 

It It is anything in radio or electrical goods we can supply you. Our prices defy all comparison. 
Our uorkshop Is the most up-to-date in Melbourne, and is noted for its genuine repairs. Sets balanced and lined on 
the latest Oscillators.  . 
Write, phone or call. Your enquiry will recche our personal and prompt attention. 

W HOLES ALE 
PUBLIC RADIO 

254 SWANSTON ST., MELBOURNE — TATTERSALL'S BUILDINGS 
'PHONE CENT. 4935 

- • ',ea...4. • ....1.••••••• ,,,... 
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Humes PTY.  SPECIALISTS IN 
TD.  CONSTRUCTIONAL KITS 

quote Special Concession Prices 
on Complete Kits of Parts as specified for all sets featured in this 
"Battery Set Handbook." This offer is made to readers only. 

Every Set listed 
has been built 
and  tested  by 
our experts. 

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

THE ECONOMIC FOUR Complete Parts .. 
Valves to suit ..  £1/18/6 

Heavy Duty Batteries, £2.  Speaker to suit from ..  £119/6 

TRAP TUNED ONE VALVER Complete Parts 
Valve, 12/; Batteries, 17/; Headphon  15/11 

TWO STAGE AUDIO AMPLIFIER 
Complete parts, with valves and batteries .. .  .• 

THE T.R.F. BATTERY 5 . Complete parts .. 
Valves to suit ..  £2/17/6 

Batteries (Heavy Duty), £1/18/6.  Speaker from ..  £1/9/6 

GOOD 2v. SHORT WAVE PHONES RECEIVER.. 
Valves to Suit ..  . £1/1/  Complete parts .. . 
Batteries (including Dry Cells), 15/.  Headphones ..  15/11 

PENTAGRID BATTERY FIVE (SUPERHET) . . 
Valves to suit ..  £3  Complete parts ..  . . 
Batteries (Heavy Duty), £3.  Perrnagnetie Speaker  ..  £2119/6 

A LONG WAVE RECEIVER Complete parts .. 
Philips valves to suit .. . £1/10/ 

Batteries (Heavy Duty), £2/2/.  Speaker from ..  11/9/6 

BATTERY SUPER SLX (SUPERHET) Complete parts.. 
Valves to suit ..  ..  £3/10/ Permagnetic Speaker  ..  12/19/6 
Batteries (Heavy Duty), £2151. 

Complete Parts, £4/7/6 
MUSIC MASTER BATTERY FOUR Values to Suit £2.18/6. 
Batteries (Heavy Duty), £2/51.  Speaker from  £1/9/6 

COUNTRYMAN'S HEADPHONE TWO.  Complete parts, £111716. 
Valves to suit, £1/7/6; Batteries, 19/6.  Headphones, 15/11. 

THREE GOOD BATTERY SETS 
No. 1:  No. 2:  No. 3: 
Complete Parts. £1,18/6.  Complete Parts. £1717 .6.  Complete Parts. £1/18:6 
Valves to Suit.  £1/5!  Valves to Suit, £1/7/6  Values to Suit, £1112/6. 
Batteries  £1/1/6  Batteries ...... £176 6 Batteries ..  £1/12 6 

Homecrafts Stand behind every Kit They Sell 

We quote and 
recommend:— 
Radiotron  and 
Philips VALVES. 
Diamond 
BATTERIES, 
Capitol 
ACCUMULATORS 
for which we are 
rictorian Distributors 

£3/18/6 

£1/19/6 

£4/15/-
£3/19/6 

£1/10/-

£5/19/6 
£2/17/6 

£5/10/-

CONSULT OUR RADIOA DE DEPARTMENT. 

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

Hoinecrafts rm 211 SWANSTON STREET, MELLIOURNE. 
Phone Cent. 4501 for Speed Sere ice 

110MECRAFTS 
RADIO 

¡le 
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The Economic Four 

The sidnIdlary con• 
trot.  comprise  a 
Oil/ M C  control  on 
r&rbt and  the  battery  V4 Itcii  on  the 
Ir It.  On the e•irtrae right are the 

reeakera  termlnalr_ 

A Battery receiver :hat is really selectice, well capable of interstate reception, 
reasonable volume yet having a B Ba t tery consumption of only 12 

milliamperes at the most. 

THE Eeonomic  Four has been spe-
cially designed to meet the condi-

tions experienced by country listeners. 
Particularly  these who reside ,In dis-
tricts where station interference is Pre-
valent. 

Valves that would give a reasonable 
response with a minimum of consump-
tion naturally meant the selection of 
the 2-voit fil ment series, and the char-
acteristics of all such were compared 

very carefully. In this it was noted that 
the variable-31u type of r.f. amplifiers 
Invariably showed a i:igher plate bat-
tery drain than the older, but equally 
'attritive, straight out screened-grids, As 
every means of achieving economy in 
a country battery set is permiRtible, and 
in view of the fact that the ultimate in. 
strurnent woulf be more likely to run 

flat out must of its tinte, it was decided 
to employ the latter.  Volume can he 
controlled easily at the audio end. 

Two types of circuits were debated. 
One. a 3.valver. would have included a 
stage of r.f,. • regenerative detector, 
and u pentode audio: this required a 
reaction control that would be a criti-
cal setting on weak signals. The other, 
that illustrated here. required two r.f. 
stages, a purr detector without reaction. 
and an audio pentode again. The extra 
r.f, valve's plate cuiront is very small. 
and Its presence climinates the need for 
reactirm, thereby simplifying tuning and 
making station selection a positive op-
eration that involve: the rotation of but 
one knob. 

Now, if you con.sult data sheet cover-
ing the 2-volt series and having special 

reference to type-s (detectar). 32 
ir.f.'s) and 31 laudio pentode), you will 
find that when such a 4-tube combina-
tion is empowered from a 135-volt B 
battery its total current is in the re-
gion cf 23 m-a.  As a matter of fact. 
using Philips in the original, the meter 
showed the passage nf 252 m a.. when 
all valves were correctly biassed.  How-
ever. do not be worried by those figures. 

When the plate supply was reduced to 
90 volts. with 117.5 volts on the screens 
of the t•.vo 32s, the consuniminn drop-
ped at once to 11 15 ma.  The result 
was certainly a sight reduction of the 
volume from strong stations, but distant 
urogrammes rame in just as well, be-
cause tliC reduced potential did not de-
crease the set's sensitivity perceptibly. 
The draw on the "A" baitery accumu-
lator is to the order of only 0.41 ampere. 
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The Circuit In Theory 

The range, the sensitivity of this model 
is governed to a very large extent by 
the winding ratios of the coils.  It is 
essential that the inter-valve r.f. trans-
formers L4-L5 and L6-L7 make possible 
a big transference of energy from plate 
to following grid.  To this end it was 
specified that these transformers should 
have a primary to secondary ratio of 
not less than as 3 is to 5, the former 
being of very fine wire wound either 
over  the  secondary's earthed  end or 
just below that paint. 

While such a formula affords a high 
gain per stage, it has the natural fault 
of making  for  broad, or  unselective. 
tuning, and that is one of the troubles 
that we must avoid.  Fortunately, that 
is an easy matter and the required de-
gree of selectivity is attainable by  the 
insertion of a pre-selector stage  before 
the first r.f. tube, VI.  This stage is 
composed of coil L3 (tapped at a point 

WHIT =- 3-9   + 
•••¡--

90 
GREEN 
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RADEX.  TO EARTH  

Mithod  of  connecting  the  5-channe 
U Mccn  and  battel(es 
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X three turns from its lower end) and 
section  02 of a 4-gang variable con-
denser.  LI-L2, the  latter  tuned  by 
section GI of the same gang, form  an 
ordinary aerial coil unit, but the bottom 
of L2, instead of being earthed, connects 
to the bottom of L3—that coil taking 
its earth at X.  Obviously, the  three 
turns between X and the bottom of L3 
form the only means of coupling (energy 
transfer) between aerial input and the 
grid of VI and the result is knife-edge 
selectivity even under the worst of con-
ditions. 
1 am quite prepared to admit that this 

model has not been actually tested out 
under country conditions, but here in 
Essendon, it has had to put up with a 
lot of powerful local interfere.nce, and 
1 think it has come through quite well. 
It separates 5CK from 3AR with ease; 
2C0 is clear, too, but the same cannot 
be said of 7ZL.  Sydney-2BL is free 
from both 3L0 and 3UZ. but the latter 
washes over a little on to2GB.although 

LIST OF COMPONENTS AND SCHEMATIC PARTS 

2 I. 

r/ 

7? 

V/  

L5 

LI 

63 

J 7 30 AFT 

R3 
4  V3 

C5 

\N isi's" 
VC 

33 PLS 

FI 
s„, 

BLACK RED   (5'EUE 

A+  867 

WH/TE 

c-

GREEN 
o 
890  RADEX. 

A.-2-volt Accumulator, anything over 40 ampere-lieur 
capacity. 

B.—Two 45 volt heavy or triple duty "13" Batteries. 

C.—Tapped 15-volt "C" Battery. 

AFT.—Audio Transformer, 31 ratio at least, but prefer-
ably 6/1. (A.W.A., Essanay, Radiokes, Wendel.) 

CI, 2. 3.—Tubular Fixed Condensers of 0.1 mfd.  (T.C.C, 
Chanex. Concourse.) 

C6.—Fixed Condenser of I mfd. (T.C.C., Charles, Concourse.) 

C4, 5.—Nlica Condensers of 0.00025 mfd.  (T.C.C„ Welless. 
Saxon.) 

E.—Earth Terminal. 

GI, 2, 3, 4.—Four-gang Tuning  Condenser.  (Essanay. 
Stromberg-Carlson, Saxon, Airway.) 

GB.—Three-volt R.F. Grid Bias Battery.  (Everready 1676). 

LI, 2.—Shielded Aerial Culls.  (Melbourne. Essanay, Saxon. 
R.C.S„ Radinkes, Aegis.) 

L3.—Shielded  Pre-selector  Coil.  INIelbourne, Essanay, 
Saxon . hICS.. undiokes. :e ais.) 

IA-5 and LS-I.—Shielded RI'. Coils.  (Melbourne, Essanay. 
Saxon, R.C.S., Badiokes, Aegis.) 

PLS.—Preferably Permagnetie Speaker with input trans-
former to match 23.1 pentode. hut ordinary magnetic 
cone will do. (Rola. Philips, Del Monte, A.W.A., etc.( 

RI, 2.—Resistors of 100,000 ohms. (Carborundum, 1.11.C.. 
Silent Answer, Bradley, Stedipower). 

R3.—Resistor of 2 megolims. (Carborunduna, I.R.C.. Sh1.111 
Answer. Bradley, Stedipower). 

S.—Rotary or Snap Battery Switch. 

VC.—Potentiometer of 500.060 ohms.  (Bradley.) 

VI and 2.—S/G Valves, type 32.  (Philips. Radiotron. Ken-
Red, Milliard, Coss«. Osram, Speed.) 

V3.—Triode, type 30.  (Philips, Radlotron, Ken-Rad, 
Cossor, Osram, Speed.) 

Vt.—Pentode. type 33.  (Philips, Ratliotron. Ken-gad, 
lard, Cosser. Osram. Speed.) 

Four valve sockets. three UX and one UV: two valve-
shields, and two grid-pip clips. Three terminals and 
some scrap ebonite.  Two yards 5-channel batters 
table.  Aluminium No. 16 gauge chassis 11 by 110V1 
inches by 2' i inches. Sundry nuts and boils. 
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3130 Is quite uninterrupted. The Herald's 
3DB does riot trouble 201, but  only 
4311 has been heard between 3KZ and 
3AW.  In  comparing  these  results 
it should  be  remembered  that  all 
these foods are within five mike, while 
both 3AR and 310 are little more than 
a mile distant. 
Going further afield and coming to 
sections of the tuning dial in which 
Melbourne stations have no scope, that 
crowded circa that includes ZKY. 3SH. 
7LA. BID. 2UW and 411C shows up well, 
u all six were clearly cut off from each 
other. The sa me applies to the section 
that starts with 2NC and goes down to 
5AD. In its Sunday noon to 2 p.m. us-
eon I'BA BaMira% carne in quite nicely 
in daylight. while l'UV Ulvcrstone has 
an entertainment  value  in  the early 
mornings_ 

The Audio End 
Triade 30 was chosen as a grid-lcak 
type of detector valve in preference to 
osa of the screened-grid type.  its use 
permits of it bring followed by an audio 
transformer fur coupling purpooes. and 
avoids the critical screen voltage of the 
S G detector. Shunt condenser C3 cleans 
up signets while ealume is governed by 
lugh resistance potentiometer across the 
secondary of AFT. 
Pentode 13  can  be followed by an 
ordinary 2000 ohm resistance magnetic 
corte speaker.  Better results will be 
ebtained !torn the employment of a 
Permagnetic tree  of  reproducer, but 
such must be mounted on a baffle-board 
measuring about 24 by 30 inches and 
include a built-in in-put transformer 
le match the 33.  Main by-pass con-
denser C6 should not be omitted; its 
prime:ice  always beneficial to repro-
duction, and i' flattens the crackles so 
seen nataral to an ageing B battery. 

The Importance of Blas 
This receiver employs two separate 
"C:' or bro. batteries. One, the larger, 
of 13 volt*  lapped,  connects  across 

t plan  %lest st 
I h e  Economic 
loot  %ho ars e 
clean la)-out. 

The roil cani t,, the left at thr ganged canden.er «cup>  the tall depth of 
chassis.  Inch,,. 

mains C plus and C — and sertes the 
final pentode only. With a PS volt B 
supply C— should get at least 10'2 volts 
negative; below that the plate consump-
tion will rise very rapidly,  above  it 
there will be a slight decrease in volume 
(and possibly of quality also to critical 
care, but the B battery's life will be 
even more lengthened. 

The other bias is GB, ar.d takes the 
form of a very stroll 3-voli cell such as 
so used as a re-fill for flat, vest-Pocket 
torches. Its life will he long. and en it 
is fitted in under the chassis (vide photo) 
and permanently wired into the circuit 
With this device de-coupling is abso-
lutely essential; in the case of VI this 
takes the form of resister RI and by-
pass condenser Cl. 112 end C2 perform 
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a similar office in respect of valve VZ. 
When the set is switched oft drain on 
GB CCA34:3 automatically. 

Many  quite  earnest  experimenters 
have pointed ou to us that they cannot 
notice any alteration in signal volume 
when the et biais battery  ia alter-
natively connected and disconnected in 
a battery model.  That is quite :igh1; 
it takes an exceptionally  sharp ear to 
detect any change in either quality or 
sensitivity.  A milliampere-meter in ;he 
B negative lead tells a different story 
and, in this particular instance. the le-
!nova! of GB puts the total consumption 
up by nearly 2.3 m.o.  In ether words 
the drain of the two ri. valves Ii just 
about doubled, and hence the need of 

Battery Connections 

Good five-channel,  color-coded cable 
is inexpenaive  and  lightens the con-
structor's labor considerably.  It per-
mita of the employment of an alumin-
ium chassis without the trouble of mak-
mg large insets of ebonite to provide in-
sulation for terminals. 

Procure a small strip of ebetWe abou: 
21S Intitc% long and ai inch wide and 
drill it with seven 1.3in, diameter holes. 
Using small screws and nuts, fix double 
ended aolder lugs to the centre live 
holes; the other two.  In  conjunction 
with slightly longer screw:, are used to 
make fast the strap to a convenient side 
of the chassis while holding it awry 
from the metal for the avoidance  of 
short-circuits to earth. 

The double-ended lugs permit of two 
connections being =sic cos:1y at each 
point and curreapond to an C—, B67. 
A+ and the common return formed ut 
C B-'-A—E  One such connection, in 
saris case. goes to approrrlate points in 
the sct, the other takes the correspond-
ingly colored lead of the cable.  Note 
that some makes of cable substhode a 
yellow for a white in the combination. 

Externally the  three  batteries  are 
grouped together as shown in a separate 
drawing.  Four of the !rods go to ob-
vious points therein.  The fifth, the 
Marl% should terminate at the negative 
of Ile 2-volt accumulator and from there 
should be carried on by other wires to 
the full negative of B. the positive of C. 
ar.d a good damp earth. 
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General Construction 
Do not attempt to make your own coils. 

The chances against ultimate satisfaction 
are very high, while the possibility of 
your ever being able to  hne  up  the 
4-gang tuning condenser is positively re-
mote.  Ours were made to specification 
by Colonial Radio. of Melbourne. and the 
details were: A standard aerial coupling 
unit (Ll-L2/, a pre-selector with a 3-turn 
in-put (L3), and two ri transformers 
(L4 45 and L6-L7), with a 3 to 5 primary 
to secondary ratio, the former being of 
No. 40 (or liner) d.s.c. wound either on 
or below the secondary's earthed end. 
Each unit is wound on a 11/4in. diameter 
former  and  enclosed  In  a  21/2in. 
aluminium can. 
Everything fits comfortably on a chassis 

measuring 11 by 101/2 inches. The depth 
is governed by the size of  the  audio 
transformer, which fits in underneath and 
below the G4 section  of 
the condenser gang. In our 
case 21/4 1n. was enough, but 
a more bulky transformer 
would increase that dimen-
sion. 

The photographs clearly 
show the general lay-out. 
On top of the chassis, and 
to the left of the condenser 
gang. the four canned coils 
run backward in the order 
of the diagram, Li- LO be-
ing nearest the front and 
L6-L7 at the rear.  Also, 
in natural order, the valves 
are arranged on the other 
side of the gang, and are 
so close together that V1 
is exactly level with sec-
tion G2. Place the gang so 
that the extreme end of its 
shaft just comes flush with 
the front  edge  of  the 
chassis. 

Underneath the main fix-
tures are the battery con-
nections strip. transformer 
AFT, eells GB. and block 
condenser C6.  The other 
components  work  into 
position in the course of 
the wiring. 

Wiring In Words 
As shown in the photos., 

cut two ports in the chassis 
end fill them in with suit-
ably sized pieces of ebonite. 
That towards the front of 
the left side carries the aerial terminal; 
the other, to the rear of the right side. 
takes the two terminals for the loud-
speaker leads. Mark the five now vacant 
contacts on the battery strip with their 
ultimate denominations. "B90," "C—." etc. 
Similarly, letter the wiring points on the 
valve sockets,  remembering  you  are 
working in reverse. 
Wire together one F on each socket 

end continue to main "A plus." Connect 
the single main "G B—A—E" to  one 
side of switch S. From the other side of 
S go successively to the remaining va-
cant F on each socket, and continue to 
a lug bolted right to the metal of the 
chassis. 
Connect P of UY socket V4 to one 

speaker terminal. Starting at one side 
of C6 go to the B terminal (or lead) of 
AFT, the remaining speaker terminal, 
the screen on socket VI, and finish at 
main "B90." 
Take the grid connection of VI to the 

arm contact of VC.  One outer of this 
control goes only to G of AFT; the other 
outer is taken to  of AFT, and thence 
to main "C —." Take P of the same 

transformer to P of socket V3 and con-
nect C5 across P and B of AFT. 
Solder ends of C4 and R3 directly to 
the G of socket V3 and connect the 
other tail of R3 to filament-positive on 
that socket.  From main "B67" go suc-
cessively to the screen contacts on sock-
ets V2 and VI, and then wire C3 between 
the latter point and earth (chassis). Sol-
der a tail of both resistors, RI and R2, 
to the negative side of GB, and then 
earth its positive. 
We now cerne to coil wiring, and 

these should be mounted as the direc-
tions call for them, starting with the 
two r.f.  transformers  together.  The 
ganged condenser must be fitted last of 
all in order that it may be protected 
from all chances of damage—bent plates 
and the like.  If the coils' connections 
are made from contacts in their bases 
and brought under the chassis through 

Beneath  t h e 
chassis the wir-
ing le both 
open & simple. 

The small bias 
cell is clamped 
in a cent r a 

position. 

the suitable holes bored in it, such con-
tacts will be invisible after mounting. 
In order to avoid error the necessary 
tails should be differently colored and 
a note made accordingly. All grid leads 
(even that of L7) come out of the 
tops of their cans, as does also the top 
of L2. 

Connecting the Coils 
Take the bottom ends of IA and L6 

to the lug on Cf already wired to main 
"B90." and earth the other side of C6. 
Take the tops of those primaries LA and 
L6 to the plates of VI and V2 respec-
tively.  Note carefully that these direc-
ticns only hold good when primaries 
are wound over the earthed ends of their 
secondaries; when they are wound be-
low the order is reversed, i.e., tops go 
to B and bottoms to P. 
Earth the bottom of 1.7.  Take the 

bottom of L5 to the free end of 112 and 
one side of C2, earthing the other end 
of the latter. 
In the case of U. take the tap X, 3 

turns up from the bottom, to the free 
end of RI and Cl and earth the other 
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side of Cl, Connect the bottom of L3 
to that of L2. Ll will be wound below 
L2; take the former's top to earth and 
its bottom to the aerial terminal. 
Now mount the ganged condenser and 
this will automatically earth its moving 
plates.  The photos show that in three 
instances  connections  are made to a 
given set of fixed plates at bath sides, 
as these directiens will specify. 
Take the top of L2 only to the fixed 
plates of GE.  Similarly the top of L3 
goes to the fixtures of (72, but from the 
other side of tnat section a lead (ter-
minating in a grid clip) is taken off 
going to the grid on Lop of VI.  Again, 
the top of L5 goes to G3 and the other 
side of the latter carries  another lead 
to V2. In the case of G4, while it car-
ries  the  top of L7 On  one side, from 
the  other a short wire runs oft and 

THROUGH the chassis to 
the free end of C4. 
It now only remains to 

solder the 5-channel cable 
to the battery strip ac-
cording to its color-code, 
and then to connect up 
the batteries and earth as 
illustrated.  In order to 
"drive"  the set a good 
aerial  is desirable.  An 
over-all length of around 
80 feet  would be  useful 
and as much of that as 
possible should be vertical. 

Operation Notes 
Turn the arm of VC so 
that it is hard over in the 
direction of its outer that 
is wired to G of AFT. 
Switch on and "liveness" 
should  a ppear  in  the 
speaker.  If this does not 
show up at once see that 
you have not put VC to 
its minimum volume, in-
lead of the maximum. en, 
mistake. 

Onen all the  trimmers 
aboiit one-half turn. Hav-
ing been  careful  to set 
the dial so that it reads 
100 when all  plates  are 
fully meshed, run through 
sca le  in  search  of  a 
station.  Go slowly and 
listen  hard; as yet  the 
condensers are unlined and 
whatever you do get lust 

now will, in all -robability, be pretil 
faint. Try to get something as low down 
on the scale as possible. 
Having got signals, get to work on 
the trimmers for an increase in volume. 
In this it will  be  found  that  the 
trimmer of section G2 (the pre-selectort 
is the most critical; indeed, all other 
sections set themselves to it.  It can. 
therefore be taken as te master, and 
the others sh3uld be adjusted, eeher 
up or down, in the order GI, G3 anti 
01 these, the first and second are about 
equally critical. while  GI is broa3 In 
comparison.  , 
In the course of these operatiorn vol 

may find one trimmer that is still in-
creasing volume when screwed to the 
limit either up or down. In such a  
(for the limit down). onen G2 a rpiarter-
turn more, return to the test station el 
increasing the dial reading by about  a 
degree, and re-line on Gl. G2 antt (";. 
For the limit up, the reverze. G2 la 
closed a little, of course. 
The final lining should be down defi-

nitely on some station operating on a 
(Continued on Page 28) 
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A TRAP TUNED 
ONE-VAL VER 

A selective receiver that will 
give good headphone results 
on all local "A" and "B" 
class broadcasting stations 

By P. R. DUNSTONE 

this article we propose to describe a 

one-valve set employing  the  well-
known Reinartz aystern of regeneration. 
This outfit will be suitable for anybody 
who is desirou_s of obtaining a little more 
step op than i. crystal can give.  Pro-
vided specifications are closely followed 
the builder should receive very natisiac-
tory result.  It will be seen from the 
schernatwal diagram. that a trap  has 
been included.  This is inserted in the 
circuit to prevent any interference uhich 
may he on the louer wave-lengths. 

A one-valyr receiver using this re-
generative circuit can be  expected  to 
bring in all the lorwl broadcasting sta-
tions and must of the am.ateura at gra>d 
headphone strength. The cost of nisarat-
ini, a receiver of this type is ernall. 

ttat  ii n  ol the 
on r-sake  rtreher. 
shol"Ing flic place-
mrol  et  the  coin. 

parienls. 

Then again many listeners have the 
impression that a crystal receiver gives 
a more faithful reproduction,  and  for 
this reason we sometimes find the crystal 
detector trying its hardest to handle the 
output of several RF stages preceding an 
expensive amplifier system That the idea 
is a fallacy is obvious when we consider 
the fact flied signals that they are tryine 
to pick up without distortion by means 
of a cryiaal detector have already pais.ed 
through some duren therrnionte valves in 
the process of transmeeion. and yet still 
retain absolute fidelity 

Whemallt blagrain of thr Reinaili Unc-Vohe Hefei% tr. 
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Therefore why cannot a circuit of this 
type, having the regeneration correctly 
applied, still enable distortionless repro-
duction to be available for headphones. 
or to be fed into an amplifier system? 

Coil Details 
The coils for the trap and detector cir-

cuit arc both wound on a 2in. former. 
We will cortunence winding the U trap 
coil  This requires a pitxx of 2m. former 
measuring 21a inches long  Drill a hole 
in the wall of the former about a quarter 
of an inch from one end. then fasten the 
gauge 20 wire in it and wirvl 42 turns on 
taking tappings at  every  sixth  turn 
These tappings are used to connect the 
alligator clip frum AE2 terminal, to the 
most selective tapping 

The grid coil LI and a-at-lion toil L.7 
are wound on a separate piece of former 
3in. lung. Begin the LI coil a quarter of 
an inch from one end of the fornter and 
wind on fi) turns, making tappings at the 
13th, 50th and 33th turns. The reaction 
coil L? Is wound alungside LI and iaall 
require 30 turns uour.d to the sanie 
direction as the grid coil  The distance 
of separation betueen LI and 12 is about 
u quarter of an inch.  Little difliculty 
should be experienced  while  winding 
these toile. provided the directions are 
cherely followed. 

Mounting the Components 
'file photographs of the origin»: re-

cliner accompanying this article should 
assist te hu.Ider greatly when mauntaig 
the paru. llossever. we will touch on 
the essential things to simplify it for 
the beginr.er.  Regarding the two coile7 

tCentintred an ease 
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A front-corner view of the amplifier show-
ing the volume control knob mounted be-

low the transformers. 

tr1115 two-stage audio amplifier is suit-
'  able for coupling to the crystal or 
one-valve circuits. 
Amplification is executed at low fre-

quency (otherwise audio) after detection 
has been carried out by means of a crys-
tal or valve (the latter being more ex-
tensively used), and is usually adopted 
when desired to operate a loud speaker. 
Mainly we are describing this amplifier 

for those who have constructed the one-
valve receiver, although it would work 
quite satisfactorily with the crystal. 
An audio frequency amplifier does, in 

fact, slightly increase the range of re-
ception, inasmuch, that it magnifies sig-
nals just audible on headphones to a 
much greater volume.  Nevertheless, it 
is a good working rule that amplification 
at high frequency Increases the range, 
while apiplification at low frequencies 
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TWO-STAGE AUDIO 
AMPLIFIER 

A signal magnifier that will be suitable for attaching 
to a detector for loud speaker results. 

By P. R. DUNSTONE 

merely  increases  the 
strength  of  signals al-
ready discernible. 
To introduce an audio 

amplifier  it  is  only 
necessary to remove the 
headphones  from  the 
plate lead of the detec-
tor valve, and  to sub-
stitute the primary (i.e.. 

P and B terminals), winding of the trans-
former. The additional valves are oper-
ated from the same A and B supply as 
used for the detector valve. For the bias 
it will be necessary to incorporate an-
other battery, its voltage depending upon 
the particular types of valves utilised. 
Without this additional batery to supply 
a steady 7x)tential to the grids of the 
valves, distortion would be experienced 
on all signals and B battery wastage 
would accrue. 
It may be advisable to hesitate here, 

and give a brief run over what part the 
C battery plays in the actual circuit. It 
is essential that the grid of an amplify-
ing valve remain negative so as to oper-
ate it on the-straight sloping part of its 
characteristic curve and so avoid distor-
tion. It, therefore, becomes necessary to 
make sure that the grid is given the re-
quisite negative bias through the medium 
of batteries.  (Other  methods of ob-
taining bias will be described at a later 
date). 
From this you will see the Important 

part a C battery plays, when faithful re-
production is called for. 

However, this is not  the only place 
that distortion can be Introduced into a 
circuit.  Another is the design of the 
transformer used.  In some cases where 
inferior types are used,  they will be 
found to pass certain note frequencies 
better than others. und that uneven am-
plification is bound to result, although 
sometimes not  noticeable to the non 
critical ear. The resultant distortion may 
be minimised by shunting the transfor-
mer secondaries with high resistances, to 
the order of 0.5 megohms.  The usual 
pig-tail type can easily be fitted to the 
transformer. This method of loading the 
transformer to remove  resonant  note 
frequencies is not advisable, as. in the 
majority of cases, it will be observed 
to reduce the volume of the amplifier. 

The amplifier described In this article 
is mounted on an  aluminium chassis 
with the valves and transformers on top. 
giving an attractive appearance when 
finished. The actual size of the chassis 
measures 6v4 long by 5V4 wide by 21/2 
inches deep, and is made with gauge 16 
aluminium. 

Revlen ing the Parts 

The  audio  frequency  transformers 
should be of a reputable make, and have 
a ratio of 3-1.  If cheap transformers 
are purchased the builder cannot hope 
to obtain life-like results. 

The volume control Is a variable re-

Rear view of the amplifier, showing the terminal strip.  Right: An underneath view of  the finished amplifier,  showing  the 
placement of the valve sockets. 



BATTERY SETS 

sistanee with a value of 0-50,000 ohms. 
This may be the wire wound or carbon 
type. 
Valve sockets in the majority of cases 
are largely to blame for troubles in re-
ceivers.  Therefore, it is absolutely es-
sential that a type with solid contacts 
be used for satisfactory results over any 
period of time. The 11X nib-panel type 
is used in this outfit. 

• Chassis Construction 
Take a sheet of gauge 16 aluminium, 
measuring Wis by 101S.8 inches. Cut 2% 
inch squares from each corner, then bend 
aluminium into the form of a chassis. 

Parts Required 
2 Audio frequency transformers, 
3-1 ratio ITC T2). 
2 UX sub-panel  valve  sockets 
(VI. V2). 
1 Variable  resistance  .0-50.000 

ohms 
10 Terminals. 
I Chassis (see text). 
2 Valves. 
1 Strip of ebonite. 
Some flex and machine screws. 

The back is then cut away to permit 
a piece of ebonite to be fastened. this 
serving as the terminal strip. 
Two valve holes  are cut 11/2 inches 
from the rear corners, vide the original 
photographs.  Having finished this, the 
sides of the chassis should be fastened 
by means of brackets.  This completes 
its construction. 

Mounting the Components 

Provided the transformers are of the 
shielded type, it will not be necessary 
to mount them at right angles to each 
other. These are spaced evenly over the 
remaining surface of the chassis. 

The variable resistance is mounted at 
the front. It may be necessary to bush 
this control, depending on the particular 
type used. 
Ten terminals are  mounted on the 
piece of ebonite at the rear of the chassis 
for input and output purposes. 

Wiring in Words 
Having mounted the components, it 
only leaves the wiring to complete the 
amplifier.  The P and B terminals on 
the transformer Ti are connected direct 
to two terminals on the strip respectively 
(known as "input"). The secondary of 
this transformer has the variable re-
sistance R wired across the G and C 
terminals.  Another lead is also taken 
from the C terminal to a terminal of 
the strip to serve the place of C nega-
tive I. The G terrninual of TI is joined 
to the G terminal of VI. 
The P terminal of VI is taken to the P 

terminal on T2, while the B terminal of 
this transformer is soldered through the 
medium of a piece of flex to another 
terminal on the strip, serving the B posi-
tive connection.  The G terminal of T2 
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is connected to the G terminal on VC 
while the P terminal of V2 is taken to 
one of the output terminals on the chow , 
ite strip.  The other output terminal is 
soldered to a terminal which is used for 
B positive max. 
Pi lead is taken from the terminal 

strip to the C terminal on T2 and is used 
for C negative 2. The fi:ament terminals 
on VI and V2 are wired in parallel and 
connected to the two remaining ter-
minals on the strip, one of the terminals 
serving the place of A positive, while 
the other is used for A and 13 negative 
and C positive connections.  This com-
pletes the wiring. 

Operation 
There is little to say regarding the 

operation of this amplifier, other than a 
warning to pay strict attention to the 
voltages applied to the valves.  These 
voltages may be learned  when  pur-
chasing the valves, combined with the 
right potential to apply to the grids of 
the valves in the form of C bias.  The 
variable resistance R has been included 
in the circuit to contra] the volume. 

Circuit of the audio frequency amplifies 

A Trap Tuned One-Valver— 
(Continued from Page 9) 

these should be mounted  as  in  the 
original photograph, viz., at right angles, 

otherwise Interaction will be caused be-
tween them, probably resulting in in-
ferior reception. 

The grid leak and condenser may be 
mounted directly to the G terminal of 
the valve socket' p. It is not essential 
that the two vernier dials specified in 
the list of parts be'used. We will leave 
the type of dial optional to the builder. 

•  Wiring, in Words 

Commence by wiring the trais The 
beginning of coil L3 is connected to one 
side of the tuning condenser C2, while 
the other side of this coil is taken to the 
remaining end of L3. This latter is aLso 
fastened to AE1 terminal.  An alligator 
clip is fastened to AE2 terminal through 
the medium of a piece of flex, and clip-
Intl to one of the tappings on L3, the 
correct one being found by experiment. 
The beginning of Li soil is taken to 
the fixed plates of the timing sondenser 
and to one side of condenser C3. the 
other side of the coil going to one side 
of RI and te the G terminal of the valve 
soeket D.  Ti.e remaining end sf Li is 
connected to earth. to the movable plates 

of the two variable condensers Cl, M. 
and to the negative side of the filaments. 
The fixed plates of condenser M are 
connected to the begioning of L2.  The 
other end of L2 goes to the P terminal 
of the valve socket and to one side of 
the R.F.C. The other side of this choke 
gocs to one of the phone terminals. The 
remaining phone terminal is joined  to 
the 13 positive terminal on the terminal 
strip. 
The remaining end of R is connec-ted 

List of Parts 

Two .10105 mid.  variable  conden-
sers, Cl. C2. 

One 23-plate midget condenser M. 
Six terminals, Iwo banana sockets, 
one plug, and one alligator clip. 

One grid leak and condenser 2 algs. 
and .00023 mid respectively. 

One r;e1 of 20 gauge D.C.C. wire and 
one of No. 30. 
Two pieces of former (see text). 
One radio frequency choke (RFC.) 
One switch (S.). 
Some flex and screws. 
(Inc valve A415 type and UX soc-
ket. 

Two vernier dials. 
One panel measuring  101/2  x 71/2 
Inches, and one bas -: board 10 x 6 
inches. 

to the positive side of the filaments_ The 

F terminal on the valve socket is also 
joined through the medium of a switch 
to the A positive terminal on the strip. 
The other F terminal goes to a terminal 
on the strip for A negative, and con-
tinues ta a further ten:111nel for B nega-
tive.  A lead is taken from AEI to a 
tapping of Ll, the correct  one  being 
found by experiment. 

Operation 
A four-volt accumulator or three 11/2 

dry cells will be required to supply he 
filament of the valve, while a 60-volt B 
battery will furnish the plate supply. 
Having checked the wiring over with 

the  schematiral  sketch,  the  earth, 
phones. and batteries should be con-
nected. The aerial is connected to Ahi 
terminal for a start. Rotate CI conden-
ser until a station is heard, then slewly 
adjust condenser  M  until  maximum 
volume is obtained. 
11 interference is experienced on the 

lower wave-lengths the aerial should bs 
changed over to AE2. The offending sta 
lion should be tuned in until moximum 
velume is received then C2 should be 
• adjusted so that the station is reduced 
to the minimum volume.  It will  be 
found on rotating Cl t the other sta-
tions that no interference is experi-
enced. 



IN designing a modern  ba t tery 

required for pre-
sent-day  radio  re-
c e iv ing conditions, 
there are five funda-
mental  points  to 
keep in mind. These 
are — 
(It Sensitivity. 
(21 Stability. 
(3) Selectivity. 
(4) Tone Quality. 
(5) "A"  and  "13" 
Battery  C o n-
sumption, 

Without  p 1 a e lag 
these requirements in 
their true order of 
precedence.  which. 
frankly,  would  be 
rather  difficult,  we 
shall go on to dis-
cuss the various fac-
tors which contribute 
to 190 per rent. re-
sults in all sections 
of  the  receiver, 
Naturally  to  the 
above list we should 
add "care  of  con-
trol,"  but  with 
-modern  design  me-
thods. including the 
use of ganged tun-
ing  condensers.  this 
latter requirement Is 
he most easily met of 
ail. 

Sensitivity 

Broadly speaking. the sensitivity of a 
receiver is governed by the number of 
valves it employs. When, as is the case 
in most modern sets, this amplification is 
carried out at radio frequencies, before 
the incoming signal is demodulated or 
"detected." it is pesseele to obtain ter-
rific amplifications ef ,e-eale signals with-
out running into trouLle. 
in a well-deeigned two-stage radio-

frequency amplifier it is nut uncommon 
to find a signal amplification of IBM 
taking place whilst in laboratory models 
the amplification of such a combination 
may exceed 3e00.  As far as we are 
concerned in the present case we em-
ploy both radio and audio frequency 
amplification in order to get sufficient 
response from distant stations to pro-
vide a good loud  speaker  strength 

Stability 
As the amplification of a receiver is 

increased so is there a falling off in its 
stability.  This is evidenced by howls, 
whistles, and squeals of the types an 
familiar to most radio enthusiasts,  In 
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The T  li ei16  attery 
Five \taker 
Full constructional details of how to build a 
sensitive receiver employing two stages of 
radio frequency, detector and two stages of 
audio amplification are given below 

Front view of the finished chassis, showing the relative poMtlon 
at the controls and switch. 

using high gain radio frequency ampli-
fiers rare has to be taken to screen 
the input end the output circuits, and 
to  separate  elect/to-magnetically  the 
associated equipment.  For this reason 
the valves and coils are heavily screened 
and attention is paid to the disposition 
of all leads which carry high frequency 
currents. 
The same thing holds good in a high 

gain audio amplifier  where  unwanted 
feedbacks will cause endless trouble. 
Filter circuits of various kinds are used 
in the endeavor to overcome ties in-
stability, for a comparatively sensitive 
set which is stable in operation is much 
to be preferred to the extremely sensi-
tive but untamable type of reccivr. 

Selectivity 

With the large number of broadcasting 
stations now on the air in Australia it 
has become imperative for the listener 
to use a receiver which is capable of 
separating one from the other.  Its this 
respect the country listener is a little 
better ofT than his city brother, for 
whilst he must use a more sensitive but 
more expensive type of receiver to pro-
vide him with worth-while reception. 
the inherent design of the receiver is 
such that lie usually has very few wor-
ries on the score of selectivity. 

There  is  always 
the danger, however, 
that in carrying the 
amplification  of  a 
receiver  too i o r 
the  selectivity  will 
suffer.  This is par-
ticularly true of re-
ceivers in which two 
or three tuned cir-
cuits  are  used  to 
select  the  desired 
signal. 

Tone Quality 
As  ever,  tonal 

quality is one of the 
most  important  at-
tributes of a radio 
receiver,  It is of 
little use having a 
set which is capable 
of  extremely  long 
distance reception, is 
very stable to oper-
ate  and  is highly 
selective if after all 
this the  signal  de-
livered to the loud 
speaker is so bad as 
ptoenai e  make listening a 

There are as many 
variations  in  t h e 
available 
quality  of receivers e 
as there are in the 
capabilities  of  lis-
teners to appreciate 
it.  What  may  to 
one  listener  sound 
like  the  very out-

pourings of Orpheus himself will to 
another be reminiscent of his nursery 
escapades with drum and tin whistle. 
The chief difficulty under which the 

designer of a battery receiver labors is 
that in order to get real tone quality it 
is necessary to have a high power out-
put in the audio system. This would be 
easy to obtain if operating costs were 
not so big a factor, but, as things are. 
the audio system of the modern battery 
set cannot be anything but a compro-
mise between fidelity of  reproduction 
and economy of operating costs.  The 
developments in reproducing equipment 
which, temporarily at least, have cul-
minated in the permanent magnet type 
of dynamic loud speaker, have smoothed 
the designees path considerably,  and 
by careful arrangement it is possible 

to have 

quite good tonal qualities. 
for the 1933 battery receiver 

Battery Consuniptton 
Like the car owner who said that his 

expense only started after he bought 
his first ear, the radio set owner will 
always find that he must face upkeep 
costs. Although the incidentals of valve 
replacements and similar maintenance 
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have to be met by the battery set owner, 
his most important consideration is that 
of battery replacements.  This is not 
altogether because of the cast of such 
replacements. although in these times 
even that is a big factor, but rather to 
the inconvenience which these replenish-
ments of the set's motive power entail. 
In passing it is interesting to note that 
among the models available during the 
present radio season country listeners are 
offered an alleged  "battery"  receiver 
which requires an "A" battery current 
of 1.2 amperes each hour it is used. 
Such a state nf affairs cannot be toler-
ated, for it means that even with a 
large accumulator, which is correspond-
ingly awkward to transport, the average 
useful life of the "A" battery would 
be one month per charge. 
The "B" battery consumption is per-
harm more important than that of the 
"A" battery, for while 3.6 may settle 
the charging bill for a large six volt ac-
cumulator, the replacement of a 90 volt 
heavy duty "B" battery, involves the 
spending of 30'.  ff this latter cost is 

repeated every four to six months, as is 
the case with some of the older types 
of sets, the receiver becomes more of a 
liability than an asset. This should not 
be the case for, by careful design, the 
battery consumption of even a large re-
ceiver can be kept within  reasonable 
limits without impairing the performance 
of the set in any way. 
So much far a general review of the 

situation.  We have had quite a lot to 
say about badly designed battery receiv-
ers, so let us attempt to justify our cri-
ticisms. We started out to design the re-
ceiver which now is to be described 
with the points outlined at the start of 
this article well in mind. 

The Circuit Scheme 
For reasons of sensitivity and selecti-

vity it was decided to employ two tuned 
r.f. stages before a non-regenerative des 
tector and a two stage audio amplifier. 
A glance at the schematic diagram will 

show that the two r.f, valves are of the 
two-volt variable-Mu type.  Advantage 
was taken of the variable-Mu character-
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istic of the r.f. tubes to install the con-
ventional r.f. type of volume control, in 
which volume is reduced by increasing 
the negative bias on the r.f, valve grids. 
The resistors RI and R2 are used merely 
as de-counters to prevent unwanted r.f 
from getting into the grid circuits of 
either stage. 

The detector tube is arranged to act as 
a semi-power detector, and for this rea-
son the grid condenser and leak have a 
much lower value than normal.  How-
ever, If for reasons of sensitivity, it is 
desired to operate V3 as a weak signal 
detector, the normal values of .06025 mfd, 
for C5 and 2 megohrns for R4 may be 
used. 
The detector is resistance coupled to 

the first s.f. stage, which, in turn, is 
transformer coupled to the pentode out-
put tube.  This audio amplifier system 
was used with great  success in  the 
"Music Master Battery Four", but in this 
five valve receiver, because automatic 
"C" bias is used. It is necessary to take 
special precautions in order to keee the 
s.f. amplifier stable.  For this reason 

SCHEMATIC CIRCUIT AND COMPONENTS 
1 finee Gang .0005 mfd. variable condenser (GI, 62. G3) 

(Stromberg-Cari(on. Rayeoplione, Essanay. Saxon). 
4 UX Valve Sockets (for VI, V2, V3, V4) and one UY for 

V5 (Target-b. 11.C.11... Voice, Marquis), 
Coll Kil„ comprising aerial and two r.f. stages (LI, L2, 
13. L4, L5. L6) (R.C.S., Aegis, Velco, Melbourne). 

5 100,000 ohm Carborundum Resistors (RI, R2. R5, R7, IIR) 
tflradleyohm. Veleo. Silent  Answer, 1.R.C.). 

1 500.000 ohm Carborundum Resistor (116)  (Rradieyohm, 
Veto]. Silent Answer, 1.R.C.). 
1 megohm Carborundum Resistor  (RI)  (BradleYobm. 
‘'elco, Silent Answer, I.R.C.). 

1 Special 630 ohm 2.5 ma, wire wound resistor (R3) (Master-
made). 

1 5000 ohm Potentiometer (VC) (Marquis. Chancery. Radl-
tikes, Saxon), 

I 3te to 1 Ratio Audio Transformer (AFT) (Philips. Liasen, 
A.W.A., Wendel). 

3 .5 mfd. Fixed Condensers (C1, C2, C3) (Hydra. Chance, 
T.C.C.). 

1 1 mfd. Fixed Condenser (C7) (Clianex, Hydra. T.C.C.). 

1 2 mfd. Fixed Condenser (C4), Cha ms. Hydra, T.C.C.). 
1.0001 mfd. Fixed Condenser (C5) 1T.C.C., Saxon). 
1 .01 mfd. Fixed Condenser (C6) (T.C.C., Saxon). 
1 25 mfd. 23 volt Electrolytic Condenser (CS) (T.C.C., Duly-

tie. Concourse). 
1 Battery Snitch (S) (Alpha, Monarch, Cutler Ilrunmer). 
2 234 Valves  (VI, V2)  (Ken-Rad. Radiotron,  National 

Union. Philips). 
2 230 Valves (V3. V4) (Ken-Red, Radiotron, National Union, 

Philips). 
I 231 Valve (V5)  (Ken-Rad, Radlotron, National Union, 

Philips). 
1 Chassis, 15in. x 91n. x 21/2 1n., In 16 gauge aluminium (Geo. 
White and Co.). 
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Circuit of the T.R.F. Battery Five Valve Receiver. 
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A PEEP BELOW THE CHASSIS 

An  underneath  view of  the 
clia_ssis. Illustrating the layout of 
various parts. Each component is 
keyed to correspond with the list 

of parts. 

the grid circuits of V4 and V5 are de-
coupled by means of the series resistors 
R7 and R8 and the by-pass condensers 
Cl and C8 
The means by which automatic "C" 
bias was obtained without interfering 
with the normal operation of the volume 
control, is interesting. The idea is that 
we shall. at 90 volts, require a bias of 
about 105 volts on the pentode audio 
tube, a bias of 3 volts on the 230 valve 
V4, and a readily variable bias of from 
0 to 10 volts on the ri. valves VI and 
V2. We would of course use a standard 
1000 ohm potentiometer and tap the 
various voltages from it by soldering the 
grid return leads from V4 and V5 to it. 
This is rather an awkward way to go 
about the job, so it was decided to con-
nect a fixed resistance of suitable value 
in parallel with the volume control 
potentiometer. 
The exact value of R3 was worked 
out by first calculating the cctual re-
sistance it should have to give 105 volts 
bias at a current drain of 18.2 milli-
amperes. which is the rated consump-
tion of this receiver. This value works 
out at 577 ohms.  However, when we 
parallel one resistance with another the 
result is a resistance having a lower 
value than either of the two which were 

paralleled. In this case our parallel re-
sistance are 5000 ohms and 650 ohms, 
the resultant value coming out at 575 
ohms, which is near enough to the re-
quired value as to make no difference 
to the set's performance. 
The use of this particular automatic 
bias arrangement dispenses with the 
necessity for a "C" battery with its at-
tendant connecting leads (in this case 
there would be four) saves the fitting 
of a switch which would be necessary 
if the volume control VC were con-
nected across the battery and lengthens 
the working life of the "B" battery 
because the bias voltage is automati-
cally reduced to correspond with the 
falling "II" battery potential. 
Although, because they-sometimes in-

troduce instability in a receiver, auto-
matic bias systems are not popular with 
some experimenters, no fear that this 
decoupied audio and radio frequency 
bias system will "play up" need be en-
tertained. One of the largest contribu-
tions towards stability is the connection 
of a low voltage, high capacity electro-
lytic condenser between the low poten-
tial end of the audio transformer second- . 
ary and ground. This by-passes to earth 
all circulating a.f. and r.f. currents be-
sides providing a first-clam return path 

for the audio frequency currents in the 
last valve. 

The General Arrangement 
Turning now to the illustrations of 

the finished receiver, it can be seen that 
the lay-out has been reduced to the 
simplest level. Although no real attempt 
was made to build a "pretty" set, the 
result has a neat and workmanlike ap-
pearance. to which is coupled high tech-
nical efficiency because of the disposi-
tion of the various components. Glance 
at the illustration showing the top view 
of the receivqr whilst we explain the 
salient features of the top chassis lay-
out. 
Looking from the front to the back 

of the receiver, we see, at the left, the 
first and second r f. valves VI and VZ 
in that order.  Alongside them are the 
aerial and first grid coils LI and L2 ni 
the first can, L3 the plate for coil for VI 
and LA the grid coil for V2 in the second 
can, and the plate coil L5 for V2 and 
the grid coil L6 for V3 in the third can. 
Next is the gang tuning condenser Gl. 
02 and G3 being the order of the sec-
tions from front to back. At the right 
of the gang condenser are the three 
valves, V5 being nearest to the front of 
the set. V4 in the middle and V3 at the 
back.  The two knobs on the front of 
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the chassis are the tunning dial control 
knob (right) and the volume control 
knob (left).  The filament switch. S, is 
mounted in the centre. 
From the key-lettered picture of the 

underneath of the chassis the position of 
the various components can be clearly 
fixed.  Note that the fixed condensers 
Cl. C2 and C3 are. In the case of this 
act, contained in a single block. There is 
no reason, however, why the set builder 
should not make use of three separate 
.5 mfd. condensers, 
'Another point worthy of note is that 
in the original receiver a valve socket 
can be seen mounted on the back of the 
chassis. This was originally used as the 
loud speaker connection point, but it was 
found that the plate lead from V5 travel-
ling down past the first audio and de-
tector valves introduced audio frequency 
feedback, which manifested itself in the 
form of a high-pitched whistle. Neither 
filtering nor by-passing of the various 
audio circuits would cure the trouble, 
and it finally was necessary to take the 
loud speaker connections to two ter-
minals on the side of the chassis. 
A further point is the -cleanness" of 

the wiring at the r.f. end of the chassis. 
The filament leads to the ri. valves are 
taken around on the outside, i.e., nearest 
to the walls of the chassis, whilst the 
plate leads for the two r.f, valves and 
the grid leads to the gang condenser are 
well separated. This arrangement of the 
r.f. wiring results in a particularly stable 
receiver and permits the greatest gain 
being obtained from the radio frequency 
valves without instability. 
The five battery leads are soldered to 

a small terminal strip inside the chassis 
and are taken out through a hole which 
has been bushed with a rubber grommet. 
This method of attaching the battery 

leads is mechanically strong, and, because 
no screw type terminals are used, there 
is little fear  of  short circuits being 
caused by leads breaking loose. 

The Wiring Details 
Despite the size of the receiver, the 

wiring will be found quite simple, the 
lay-out of the various parts being such 
as to make soldering easy. 
Begin the wiring by joining a lead 

from the A plus point on the battery 
strip to one terminal on the filament 
switch S.  From the other terminal on 
this switch run a lead to the A plus 
lug on each of the valve sockets, start-
ing with the first r.f. valve and working 
around the chassis in an anti-clockwise 
direction to the last stage tube.  Now 
run a wire from the A negative lug on 
the first r.f, tube to the A negative 
lug on each of the remaining sockets. 
This wire should be run similarly to the 
A plus wire.  Connect the A negative 
lug on each socket to the nearest socket 
securing bolt so that the filament nega-
tive is earthed to the chassis at each 
valve. 
Having done this, forget about the r.f. 

end of the set for a while and hook up 
the detector and audio valve circuits. 
Start this second phase of the wiring by 
connecting the P lug on the five-pin 
socket for V5 to one of the I.s. termi-
nals.  The other L.S. terminal carries a 
lead which comes from the C lug on 
the five-pin socket and continues to the 
B plus 90 point on the terminal strip. 
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The G terminal on the audio trans-
former AFT is joined to the G lug on 
the socket for V5. whilst the C terminal 
on the transformer is connected to the 
negative terminal on the 25 mfd. elec-
trolytic condenser CS and to one lead 
of the 100,000 ohm resistance RS.  The 
nher lead on RS goes to the B negative 
t.nd of the fixed resistance 113.  From 
tais point on 113 a lead is taken to the 
B minus point on the terminal strip. 
Another lead from this end of R3 joins 
to one of the outside terminals on  the 
5000 ohm volume control VC. The other 
end of 113 is connected to the second 
outside terminal on VC, and to earth 
which can be the nearest chassis bolt. 
The P terminal on the audio trans-

former AFT is wired to the P lug on the 
socket for V4.  The B plus terminal on 
this socket joins to the B plus 45 volt 
point on the battery strip.  One lug on 
the .01 mfd. condenser C6 and one lead 
on the 500.000 ohm resistance 116  are 
soldered to the G lug on the socket for 
V4.  The other lead on 116 and one 
lead on  the  100.000 ohm resistance R7 
are soldered to one lug on the 1 mfd. 
fixed condenser Cl. The other lead on 
R7 is connected to a tap about half an 
inch up from the earthed end of 113. 
The  other  lug on C6 and one lead 

of the 100,000 ohm resistance R5  are 
soldered to the P lug on the detector 
valve socket V3.  The other end of Ri 
goes to the B plus 90 point on the bat-
tery strip.  One lug on the .0001 mfd. 
condenser C5 and one lead on the  I 
megohm resistance 114 are soldered to 
the G lug on the socket for Vi.  Now 

(Continued on page 44) 

A KEYED PHOTOGRAPH OF TOP OF CHASSIS 
Looking doun on the chassi% the 
builder will gather a good Idea of the 
layout of valve sockets, coils, con-

densers, etc. 
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A Good Two -Valve Short -Wave 
rutHE main question 

upon the minds 
of  those  who  will 
consider building this 
simple battery oner-
sited  set  will  be, 
"Can  it  receive 
short - wave  trans-
missions  from  all 
over  the  world, 
or,  because  of  its 
size,  will  reception 
with this receiver be 
limited to a range of 
a  few  thousand 
miles?" 
The answer is that 

the simple two-valve 
reaction set, on short-
wave  lengths,  can 
be expected  to  re-
ceive stations at  the 
most  distant  points 
of  the earth  PRO-
VIDED THE  CON-
DITIONS  ARE  AT 
THEIR BEST. 
The fact  that this 

simple  set  was one 
of the two or three 
sets in Victoria ie hich 
were  successful  in 
picking up the Brit-
ish  transmissi o n 
when  high-powered 
screened  grid  sets 
failed, indicates that. 
where  headphones 
can  be  us e d. 
nothing is impossible 
on  short - wave 
lengths  with  the 
simple  regenerative 
set. 
Short wave recep-

tion is in  no  way 
similar  to broadcast 
reception,  which  is 
regular and always there.  The seasons 
of the year. the prevailing weather con-
ditions at both transmitting and  re-
ceiving ends all have their  peculiar 
effects  upon  high  frequency  (short 
wave) signals. 

The Receiver 
Photographs have been taken of the 

unwired receiver to show to best ad-
vantage the placement of the parts. 
The  circuit  comprises  an  ordinary 

three-element detector valve, such as a 
201A or a 199 (in the battery circuit). 
feedback to obtain oscillation in the de-
tector stage being obtained through a 
reaction coil L2 and midget condenser 
C2  The detector is coupled through a 
high ratio audio frequency transformer 
to a similar valve which operates as an 
amplifier.  Bias for the amplifier is ob-
tained by use of a small torch battery 
of the required voltage.  In the original 
receiver a valve of fairly high imped-
ance was used in the amplifier stage. 
At a plate voltage of 90, a bias voltage 
of 11/2 was needed.  This voltage was 
obtained from a single cell cut from a 
flat torch battery and fastened under the 
chassis as shown in the photograph. 
Use of a hieh ratio audio frequency 

transformer will result in maximum out-
put from the set.  A transformer having 
a ratio of 1-5 was used in the original. 
There is nothing to prevent the use of 
ratios down to 1-2, however. 

Paris Review 
In order that the components  pur-

chased be suitable, the writer has always 

 1 Headphone Receiver 
The simple two-valve regenerative detector-ampli-
fier combination is generally selected by newcomers 
as the ideal set with which to commence their 

terest in short-wave activities. 

By G. G. Thompson 

Rear  view  of  the 
finished chiles's, 

deemed the inclusion of a components 
review to be advisable. 
The Midget Tuning Condenser norm-

ally will be a 7 plate type. However, in 
most makes of midget condenser, slight 
play within the fitting of the movable 
plates  spindle results  in  slight  side 
movement of the movable plates, caus-
ing "backlash" and complicated tuning. 
When purchasing midget condensers for 
short wave work, inspect all types and 
makes until components in which this 
fault is not apparent or if evident, in 
only a slight degree, are found. 
While not apparent  upon  broadcast 

wavelengths use of a vernier movement 
dial in which backlash is evident might 
prevent completely the satisfactory oper-
ation of a short wave receiver. 
The reaction condenser C2 should be 

selected to have no possibility  of  its 
plates touching. Touching plates in this 
component may damage the audio fre-
quency transformer, besides endangering 
valve filaments and running down the 
plate supply batteries.  In order to pre-
clude the possibility of damage through 
accidental shorting within this compo-
nent, a fixed mica condenser  of  .004 
mfd.. may be connected in series with 
it. 
The mlea-dieleetrle grid condenser C3 

is an important component. One of good 
make should be selected. 
The Midget nerlal coupling condenser 

CA is a very small capacity. Originally, 
this condenser was made from two dises 
the size of pennies. The discs could be 

in-

made of copper, brass 
or  aluminium,  and 
were usually fitted so 
that  the  distance 
between  the  discs 
could  be  varied. 
However, the two or 
three  plate  midget 
condenser fitted to the 
panel (insulated from 
metal/ with  a con-
trolling knob, will be 
found  most  con-
venient. 
The small bias bat-
tery CB Ls best fitted 
underneath  the 
chassis.  For average 
battery valves a volt-
age  of between 11/2 
and 41/2 will be found 
satisfactory  depend-
ing  upon  the  plate 
voltage used, and the 
actual type of valve 
installed. 
The grid leak  re-

sistance BI should be 
of good make.  The 
large  3 watt type 2 
and 3 megohm, manu-
facturers'  resistance, 
although  bulky,  is 
ideal for this position. 
When a detector valve 
is  oscillating,  grid 
current may amount 
to  as  much as 11/2 
milliamps,  this  cur-
rent  being sufficient 
to cause noise in car-
bon or graphite  de-
posit types. 
The  resistance  11.2 
will  eliminate  t h e 
annoying effect known 
as "fringe howl." 
The audio fre uency 

transformer T should have a goodsolid 
core. The weight of an audio frequency 
transformer is an indication of its effi-
ciency. 
The Detector Valve VI should be a 

normal type. R.C.A. 230 low voltage low 
filament consumption valves  for  dry 
cell battery operation were used in the 
orieinal receiver. 
The R.F. Choke R.F.C. is easily made. 

Four lin, diameter discs of  fibre  are 
bolted together with eain. spacing wash-
ers, the resultant former being filled 
with gauge 34 or thereabouts d.s.c. wire. 
care being taken to wind each section in 
the same direction. 
The Panel is of gauge 16 aluminium. 

The Sub Panel is of gauge 18 aluminium. 
The panel may be of  any  convenient 
size.  The original receiver was built 
with one 7in, high by tin, long, the sub-
panel being lin. x lin., and fastened 
int.) position by a pair of stamped out 
metal brackets 2in. high. These brackets 

available from almost  any  radio 
store. 

Mounting the Parts 
The tuning condenser. Cl, is mounted 

in the centre of the panel, the vernier 
dial being fitted  extreme care to 
obtain a nice even movement of the con-
denser plates without undue stiffness. 
In the top left-hand  corner of  the 

panel is fitted the aerial coupling con-
denser, CA. This should he mounted so 
that neither fixed nor  movable plates 
connect to the panel.  This ran be ac-
complished by use of thin sheet fibre 
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washers cut to prevent 
the metal mounting fit-
tings of the  condensee 
front touching the paneL 
On the right  of  tha 
panel are mounted  the 
two headphone terminals, 
both of which must be 
insulated  from  t h e 
metal. 
In the  bottom right--

hand corner is the fila-
ment switch. In the aver-
age switch, the mount-
• ere- he made direct-

ly to the  panel metal. 
but in some makes bush-
ing will be necessary to 
prevent one side of the 
switch from touching lb.> 
chassis. 
On the left-hand side. 
opposite  he  filament 
switch and in a corres-
ponding position is the 
reaction condenser  C2. 
The mounting may  be 
made  directly  to  the 
panel (as with the tun-
ing condenser Cl) since 
the movable  plates  of 
both  these  condensers 
connect to earth. 
In the original receiver 

manufacturers'  ty pe 
valve sockets were used. 
If available, the  writer 
recommends  porcelain 
type sockets,  s inee 
these generally are made 
of  better  insulating 
material.  Three sockets' 
are necessary. 
Four terminals for battery and aerial 
connections are needed. On the extreme 
left is the ebonite aerial terminal. Next 
Is the A positive terrninnt then the A 
negative—B negative terminal and finally 
the B positive 6() volts terminal. A ter-
minal to  allow the  connection of a 
higher voltage to the amplifier stage as 
shown in the circuit may be used, in 
addition to flic three shown, but gener-
ally it will be found that both stages 
will operate satisfactorily for headphone 
reception at. 60 volts  derived  from a 
medium duty B battery of this voltage. 
All terminals must be bushed from the 

panel. Great care must be taken to see 
that there is no possibility of terminals 
or battery leads touching the chassis. 

An underneath photograph show-
ing the placements of various 

components. 

Wiring in Words 
Aerial terminal to one side of aerial 

condenser CA (movable plates).  Other 
side of aerial condenser CA to G ter-
minal of detector coil socket, fixed plates 
of tuning condenser Cl. and one side 
of grid condenser C3. Other side of grid 
condenser C3 to grid terminal of detec-
tor valve socket and one side of grid 
leak RI.. Other side of RI to chassis. 
P terminal of coil socket to chassis. 

Plate terminal of detector valve rocket 
to one side of r.f. choke and F2 ter-
minal of coil socket (F terminal oppo-
site plate terminal), Fl terminal of coil 
socket to fixed plates of reaction con-
denser C2. Other side of r.f. choke to P 
terminal of primary of transformer T. 
B terminal of transformer to B peal-

live terminal and to one 
headphone terminal.  G 
terminal  of transformer 
secondary to one side ot 
resistance R2 and  grid 
teiminal  of  amplifier 
valve socket. F terminal 
% transformer secondary 
to other side of resist-
ance R2 and negative of 
C battery. Positive of 
battery to one F terminal 
of detector and amplifier 
—lye sockets,  and  A 
negative  terminal  on 
chassis. 
One side  of filament 

switch to A positive—B 
negative  terminal  on 
chassis.  Other side  of 
filament switch to re-
maining F terminal  of 
detector and  amplifier 
valve  sockets  and  to 
chassis. The earth con-
nection to the receiver 
is made to either side of 
the A battery or to the 
chassis. 

Coil Construction 

Tuning coils are wound 
on valve bases to which 
have been fitted sections 
of 11.4in.  fibre  former. 
The outside diameter of 
the former is exactly Pis 
inches. 
In all coils  leave  s 

space of about I-8in, be-
tween  tuning  and re-
action coils. 

Connections should be made to the 
pins of the valve base as follows: Be-
ginning of tuning coil Ll to G pin of 
valve base. End of tuning coil to P pin 
of valve base. Beginning of reaction coil 

COIL DATA 
Grid  Reaction  Wir,. 

Waveband  roil  coil gaude 
(metres)  LI  L2  ils.c. 
12-21  .1  3  22 
20-31  41/2 7  99 
30-52  9  21 
49-81  18  -1  21 
80-152  31  15  26 

L2 to Fl pin of valve base (pin opposite 
G pin).  End of reaction coil to F2  in 
of valve base (pin opposite P  of 
base).  (Continued on page 42 

Left: Looking MMus on lop uf the chtvisls will show 
the builder the particular (03 oui required. Right: Front 

vil_w of the panel. 
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The P  Battery entagr.,..  Five 

A  front view of the 
finished cl lasts illus-
trates the cleanliness 
of Ihe set's construc-
tion. Class B Tians-
fornier is to the right. 

4. 

Not the least of the 
receiver's attractions 
for the sel builder 
and user is its sim-
plicity of operation. 
there being only tales 

controls. 

Something new in battery superheterodynes, this interesting receiver 
employs the latest 2 volt American Pentagrid convertor tube IA6 
and a class "B" audio system -capable of delivering as much audio 

output as is obtained from the average A.C. receiver. 

B
ECAUSE of its selectivity and the 
ease with which a high degree of 
sensitivity can be obtained, the 
super-heterodyne type of receiver 

has practically swept the board in the 
field of a.e, set design.  As far as bat-
tery receivers have been concerned, the 
position has been quite different. for, 
owing mainly to the difficulty of obtain-
ing suitable valves. the tuned  radio 
frequency type cf receiver has been more 
generally used than the super-het. 
There have been several attempts to 

evolve a satisfactory battery super-het. 
but the design of battery valves, which 
all ha‘e directly heated filaments, does 
not lend itself to the circuit arraigo. 
merits of the modern super het which 
depends for its efficiency upon a non-
resonant oscillator coupling circuit.  In-
cluded in the compromises made neces-
sary by lack of suitable valves, were 
the use of filament coupling from the 
oscillator to the modulator and the de-
parture from true battery set operation 
by the use of the indirectly heated 6.3 
volt automobile series of tubes. 

The first scheme was rarely satisfac-
tory and was used chiefly in an experi-
mental way.  The second  was  quite 
sound from the performance viewpoint, 
but tli..* heavy "A" battery drain rrz.de 

the 6.3 volt receiver practicable only for 
those who had ready access to battery 
charging facilities. 

The Matter of Power 

Another equally important drawback 
to the design of an up-to-date battery 
super-het has been the difficulty of ob-
taining  reasonably  high  undistorted 
audio frequency power output without a 
corresponding increase in "13" battery 
ecrisumption.  The sensitivity  of  the 
average super-het is such that the audio 
stage will be overloaded on even the 
reasonably powerful distant stations un-
less a power tube capable of handling 
real audio output is used.  Fortunately 
for the countryman, who must depend 
on battery-operated receivers for his 
radio reception. both these disabilities 
have been overcome by the development 
of ne w valves. 

The problem of the oscillator-modula-
tor tube has been solved by the manu-
facture of a pentagrid converter similar 
to the 2A7 and the 6A7, but operating 
with a directly heated filament and from 
a two-volt battery supply.  Class "B" 
audio amplification solves the  power 
output difficulty, and for this purpose 
the type 19 valve has been developed. 
This is a dual valve combinli,.: tse 

equivalent of a complete push-pull, or 
to be more correct, "push-push." output 
stage in a single envelope. 

A Twin Valve 

The type 19 is capable, under ideal cir-
cumstances, of delivering an audio power 
output cf 2-5 watts but this high output 
is attended by a rather high "B" battery 
drain, so it will pay the average set-
builder to be more modest in high 
power requirements and to operate the 
final tube at a lower output level. Later, 
i-i dealing with the construction of the 
receiver we shall touch further upon 
the euestion of the final stage tube. 

To go on with the story of the re-
ceiver: as arranged the battery super-
het is capable of extremely fine per-
formance and compares quite favorably 
with  the  average a.c. super-het.  In 
addition it is. considering the number of 
tubes used, quite economical in battery 
requirements and, of course, is practic-
ally fool proof iii operation. 

Turning to the schematic diacrarn it 
will be noted that  of the five tubes 
used, three are entirely new types. The 
1A6 valve, VI, is an electron coupled 
modulator oscillator.  the 49, V4 is a 
high impedance pentode tube used in 
this case as the driver for the Class 
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"B" 10. The other two tubes are the 
variable mu 34 and the triode 30, both 
of which are old friends to battery set 
builders. 
All valves are arranged for two volt 
operation. the total filament current be-
ing only .56 amperes, which means that 
something like 100 hours service  will 
be obtained from each charge of a 50 
ampere hour accumulator.  The total 
"B" battery current at no signal is 16 
milliamperes maximum, which also is 
reasonable when it is remembered that 
five valves are employed. 

Naturally this plate current rises greatly 
when the Class "B" stage is driven by 
the incoming signal. At peaks the total 
plate current may reach 45 to 50 m.a. 
This does not mean, however, that the 
set user will need to establish his own 
-13" battery plant for, provided that "13" 
batteries  of  sufficient  capacity  are 
utilised.  these  momentary  current 
surges will not reflect unduly on the Life 
of the battery and its service life can 
be estimated on a basis of about 20 

milliamperes drain.  To be on the safe 
side, it is advisable to use triple duty 
batteries not so much because of any 
expectation that the figures given above 
will be exceeded, but simply because 
this capacity battery will give most eco-
nomical service with the receiver. 

The Circuit's Theory • 

Now, before touching on the construc-
tion of the receiver, we will run briefly 
through the schematic diagram and ex-
plain the functioning of the receiver. 
The  incoming  signal is transferred 

from the aerial through the coupling 
coil Li to the grid coil of the modu-
lator section of the 1A6.  The control 
grid of this section of the tube is vari-
ably biassed by means of the potentio-
meter VC connccted across the 15 volt 
"C" battery.  The  by-pass  condenser 
Cl isolates the grid coil electrically, and 
prevents a short circuit of the "C' bat-
tery through the chassis.  The resistor 
R1 is merely a decoupling resistor to 
prevent undesirable feedbacks. 
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A locally generated signal is provided 
through the oscillator section of  VI. 
This section consists of the  oscillator 
grid, known as Grid No. 1, to which is 
connected the oscillator grid coil  L3 
through the grid leak R3 and the grid 
condenser C2.  The anode grid, or pos-
sibly more clearly the oscillator plate 
which is known as Grid No. 2, carries 
the feedback coil L4, which functions 
as an ordinary reaction coil. 

This coil provides the necessary feed-
back of znergy to throw the oscillator 
section of VI into a state of oscillation, 
the frequency of which is controlled by 
the grid circuit of 02. PD and U. The 
mixing of the local oscillations with the 
incoming signal is carried out electroni-
cally, the chain consisting of the electron 
circuit between the filament and  the 
control grid of the modulator section. 

Beat Frequency's Work 
The difference between the  incoming 

signal frequency and the locally gener-
ated one fixes the resultant output fre-

LIST OF COMPONENTS AND SCHEMATIC CIRCUIT 

IAO 
LP /FI 

SW 

The %cli matic diagram ot the rentagrid ItaIIei  Fist. Is key-lettered to agree with the list of components and the 
point to point wiring Instructions. 

0 
C-13  A-8-C*.41# B6? C-I.  805.  81/2  C-2 

LIST OF PARTS 

1 Two Gang Tuning Condenser 161. G2) (Essanay, Strom-
berg-Carlson, Itayeophone, Saxon). 

1 flattery Super llet. Kit, aceial, oscillator and two 465 k.c. 
i.f. (Essanay. Saxon. Radiokes, Stromberg-Carlson. Para-
mount. R.C.S., Melbourne) (LI, LI, L.3, L4, IFI, and 
IF!). 

2 Six Pin Sockets (VI and VS). 
I Five Pin Socket (VI). 
3 Four Pin Sockets (V2, V3 and 

L.S.). 

I Class "II" Audio Transformer I 
specifications). 

1 Ch M "A" Audio Transformer. 31/2 to I (AFT) (Essanay. 
Saxon, A.W.A., Liasen Ferranti). 

3 .1 mfd. Fixed Condensers (Cl, C3. C4) (Chancx, T.C.C.. 
Pol)met, Saxon). 

1  mfd. Fixed Condenser (CS) (Chane*. T.C.C.. Polymet. 
Saxon). 

(Essanay, Marquis. fVelco.  Saxon, 
Targan). 

IIFT) (Radiokes, or to 

7 -0-02APIN Be-
RADEX 

1 

2 .0on1 mfd. Mica Dielectric Condensers (c2, CG) 
Welless, Saxon). 

1 .001 mfd. Condenser (Cl) (Chanex,  T.C.C.,  Polymet, 
Saxon, Wetiess). 

1 .02 311ca Dielectri: Condenser (C8)  Wetless. 
Saxon). 

2 .1 megohm Resistors IRI. R2) (Bradleyohm, Carborun-
dum. I.R.C., SUent Answer, N'elco, Paramount). 

1 I megohm Resistor (R4)  (Bradleyolun. Carborundum, 
Silent Answer, Velco ). 

1 50.000 ohm. do. (RS) (Do., do.. do.). 
1 500,000 ohm. Volume Control (VC) (Bradleyohm, Chanex). 
1 Double Circuit Filament Switch (SW) (Veit°. Alpha). 
I Aerial, earth and pick-up strip. 
1 Set of Valves:-1A6. 34. 30. ‘19, 19 (Radlotron. Ken-Rad, 

Tungsol, Philips). 
I Aluminium Chassis, 15in. x Sin. x Sin. (George White and 
Co.). 

I Pc:manent Magnet Dynamic Speaker to match 19 value. 
(Rola, Saxon. Aegis.) 
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A  photographic 
plan view of the 
chassis  th a t 
shows  the  lay-
out oh the sari-
ous  components. 

quency from Lite plate of VI.  This is 
the one to which the intermediate  fre-
quency transformers IF! and 1F2  are 
resonated.  The intermediate frequency 
is first amplified by the I.F. amplifier 
V2, which is a variable mu el. Pentode. 
and then is handed on to the  detector 
V3 for demodulation in  the  ordinary 
way. 

Because of the relatively high signal 
voltages which are available in the 
grid circuit of the detector, which is a 
standard three element 30 type tube, it 
is necessary to operate this tube  as a 
power detector. By reason of the slight-
ly higher  sensitivity which is possible, 
it was decided in this case  to operate 
the tube in that manner. 

The out-put of the 30 is fed through a 
344: to one ratio  audio  transformer to 
the grid of the dual grid power ampli-
fie! 49. which acts as the driver for the 
final stage.  As the tube is operated as 
a Class "A" driver, it Is connected with 
Grid No. 2 wired to the  plate.  The 
coupling transformer between the 49 and 
the Class "B" 19 tube is a special step 
clown type, about which we shall  have 
more to say later. 

The 19 feeds into a push pull type per-
manent magnet dynamic spealier having 
an input load resistance of 10,000 ohms 
from plate to plate.  Across this trans-
former is connected an equaliser  net-
work consisting of a 10,000 ohm resistor 
R5 and a .02 mfd fLxed condenser C8. 

Variable-Mu Valves 
The volume control VC consists of  a 
mom» ohm potentiometer shunted across 
the "C" battery,. Its arm Is connected 
to the 100,000 ohm de-coupling resistors 
in the grid circuits of the modulator 
section of VI and the control  grid of 
V2, thus allowmg a bias of from zero 
to 15 volts to be applied to these tubes. 
Actually the bias voltage could have a 
higher maximum for complete volume 
control when the receiver is used near 
to a powerful station, but in most coun-

try districts the 15-volt maximum will 
be found sufficient to give a complete 
wipe out of signals. 

In operating the receiver it will be 
found that greatest sensitivity and con-
sequently volume is obtained when the 
arm is just back from the zero voltage 
point.  This is due to the fact that both 
VI and V2 are designed to operate  at 
maximum with a 3-volt negative bias. 
Naturally, even if the VC is high, there 
is a constant current drain across  the 
"C" battery as long as the volume con-
trol is in circuit.  For this reason a 
double circuit toggle switch has been 
used so that both the "A" battery and 
the "C" battery circuits can  be inde-
pendently broken. 

Few Minor Parts 
The number of by-pass condensers in 
the circuit has been reduced to a mini-
mum. Cl and C2, 
each of which 
has a capacity of 
.1 mfd, are neces-
sary to isolate the 
bias  circuits  for 
VI and V2. C3 is a 
.1 mfd. by-pass on 
the screening grid 
of VI., whilst C5, 
a .5 mfd. conden-
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ses, serves as an r.f. by-pass for the B 1-
maximum supply line. The condenser C7 
is a .001 mfd. mica dielectric type used 
as an 11, by-pass and an aid to com-
plete detection. 

To do any good with the receiver It 
is necessary to have a maximum poten-
tial of at least 135 volts available.  Less 
will be useless for the distortion level 
of the class "B" audio stage will rise 
to unbearable limits. Lest this comment 
on the maximum  supply  voltage  be 
thought needless, we might  mention 
some of the random enquiries received 
anent battery operated receivers by the 
technical staff handling "Trouble Cor-
ner" enquiries.  One set builder wrote 
in for information on the building of a 
five-valve  r.f.  receiver  which  would 
operate from-a 60-volt "B" battery; an-
other wanted a public address amplifier 
which would give good results from a 
90-volt battery: a third wanted to use 
screen grid and pentode  valves  but 
would not consider more than 45 volts 
"B" battery, whilst the fourth wished to 
have a battery Loftin White work from 
GO volts supply. 

Keep Down Voltage 
It should be understood that, when 

dealing with battery receivers, technical 
men do not advise more voltage than 
necessary.  They usually strive to hit 
the mean between first class operation 
and economy of upkeep.  For this rea-
son do not attempt to build this re-
ceiver unless you are prepared to supply 
it with not less than 135 volts, on the 
plates. The plate of the modulator sec-
tion of the DSC the plate of the 34 and 
the plates of the 19 must have those 135 
volts.  Some compromise may be made 
with the other tybes. but It is not ad-
visable to spoil the ship for the halporth 
of tar. 

For example. the 30 will function all 
right with a plate potential of 90 volts 

This photograph ot 
the receiver makes 
clear the  arrange-
in  o t of aerial. 
earth, loud speaker 
and battery mitten 
along the hack  of 

the chassis. 
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— until you hear it working with 135. 
The 49 can be worked at 90 volts, but 
there then is practically no margin of 
audio power over  that  required  to 
operate the 19, and the possibility of 
overload of the 49 or starving of the 
19 always exists,  lit the original re-
ceiver we compromised on this plate 
potential and used 1121/2 volts on the 
tube. 

An ahe m:1(11:e arrangement for the 30 
detector tube that  gives it improved 
fidelity  and  greater  power  handling 

capabilities. 

The plate of the 36 was operated at 
135 volts, as was the anode grid of the 
1A6. This grid, despite the warning of 
the valve people, will function when 
tied to the 671/2 volt screen lead, but 
the tube does not give as high a signal 
output nor is it as sensitive to weak 
signals as when the full 135 volts are 
used.  The screening grid of the IA6 
zad the 34 both can be operated at 
67142 volts: indeed there seems no ad-
vantage to be obtained by increasing the 
potential of Ilrese elements. 

Bias Voltages Vary 

The "C" voltages for VI and V2 are. 
as was explained before, variable.  The 
negative voltage for V4 will be 15 at a 
plate potential of 1121/2 , and 20 at a 
plate potential Eli 135. This brings us to 
the Class "B" stage. which is probably 
the most critical in the whole receiver. 
First let us explain briefly the difference 
between Class "A" and Class "B" audio. 
In Class "A" audio the grid of the 
valve is maintained negative with re-
spect to the filament by such an amount 
that plate current is flowing at all times 
even though no signal is being fed to 
the grid of the valve.  This operating 
condition is obtained by adjusting the 
negative bias so that the grid of the 
tube draws no current even at the most 
positive swing of the signal voltage, and 
so that there is no reduction in plate 
current during the most negative signal 
swing.  Actually the maximum plate 
circuit efficiency of a valve operating as 
a Class "A" amplifier is 20 per cent, for 
a triode and 40 per cent. far a pentode. 
The features of this class of amplifier 
operation are that no appreciable power 
is required by the grid and that an es-
sentially undistorted output power may 
be obtained either with a single valve or 
With two tubes operating in push-pull. 
In the case of Class "13" amplifiers 
the valve is operated so that the plate 
current is practically zero with no input 

grid signal.  This plate current by the 
way is referred to as the "static" cur-
rent. The negative bias is so high that 
when a signal is applied to the grid 
theré is no plate current flow during 
the greater part of the negative half 
cycle but an increasing flow from the 
zero point up to the most positive part 
cl the positive half cycle.  Thus to all 
intents and purposes the valve only 
operates during each half cycle.  For 
this reason it is necessary to use two 
valves connected in a push pull ar-
rangement so that whilst one is idle 
the other is in operation. 

Inverse Bias 
In class "B" services it is possible to 

drive the grids of the amplifiers posi-
tive to a certain extent and still get 
a reasonably undistorted output.  How-
ever, for this purpose we first must 
have a class "A" driver stage which is 
capable of supplying sufficient input 
audio power and, secondly, we must 
have a transformer capable of trans-
ferring this power amtn the plate of 
the driver to the grids of the class "B" 
tubes.  This transformer must be care-
fully designed for efficient working and, 
because a definite current (in the case 
of the 19 about 10 milliamperes) flews 
in the grid circuit at the positive peaks, 
it must have a low secondary resistance. 
Although we obtained fairly good re-

sults from a standard Radiokes Class 
"B" transformer which happened to he 
on hand, the ratio between primary 
and secondary turns was not correct, and 
better results could have been obtained 
frein a specially designed transformer. 
For this we are providing the design 
data for transformers suitable for two 
combinations of Class "H" and driver 
tubes. The first is a 49 driver operating 
with 1121/2 volts on its plate and 15 
volts negative bias.  The second is for 
a 30 driver with 135 volts on its plate 
and a negative bias of 9 volts.  For 
the purpcses of calculation we have 
assumed the core material to be standard 
grade silicon steel.  Following is the 
data required:—Type 30 Driver and Type 
19 as the Class "B" tube:—Tran.sformer 
Specifications:—Primary Inductance at 3 
m.a. d.c. 50 henries: Ratio of Primary 
turns to one-half of secondary L75-1: 
Core cross section 1 inch. Window area 
1/2 inch: Primary Winding 5000 turns of 
40  gauge  S.W.G.  enamel:  Secondary 

This  illustration 
of  the  under-
neath  of  the 
chassis  should 
make  clear  the 
disposition  of 
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Winding 5700 turns of 38 gauge S.W.G. 
enamel lapped at 2950 turns. 
The Primary resistance is 2500 ohms, 

and that of the Secondary 1400 ohms. 
Special Transformer . 

With Tyre 49 Driver and Type 19 as 
Class "13" Tube, use the same core and 
Primary winding Specifications. but now 
the Turns Ratio Primary to 1/2 Secondary 
becomes 1.4 to 1. Although perhaps the 
more skilled set builders  will  have 
little difficulty in making their own 
transformers to the specilication  pro-
vided, we would advise all but those 
equipped with a good workshop and 
provided with a knowledge of transfor-
mer manufacture to have the component 
constructed for them by an expert. 
Having dealt with the various design 

points of the receiver we now will take 
up the question of its construction. The 
actual receiver was built up on a steel 
chassis measuring 15 inches in length, 8 
inches in breadth. and 3 inches in depth. 
On the top of the chassis were mounted 
the valves, coils, gang condensers, and 
class "B" audio transformer, whilst the 
various by-pass condensers, resistors and 
the driver transformer were mounted 
underneath.  The pictures of the re-
ceiver should make the lav-out of the 
components fairly clear, but to save 
trouble we will touch briefly upon the 
various salient points. 
Looking at the chassis from the front 

we find that on the top, from front to 
back are, at the extreme left, the socket 
for VI, the first intermediate frequency 
transformer IF1, and the intermediate 
frequency amplifying tube V2.  Again 
from front to back we find to the right 
of the first line the aerial coil, the oscil-
lator coil, and the second intermediate 
frequency  transformer in that order. 
Next comes the two gang condenser 
with the detector valve V3 mounted 
directly behind à .n the back top edge 
of the chassis.  Next to V3 is the 49 
driver tube V4, and next ta this again 
is the dual valve, the Class "B" 19. Be-
tween these two valves and the front 
of the chassis is the Class "B" trans-
former BFT, 
On the front of the chassis are the 

volume control at the left, the tuning 
control, centre, and the double circuit 
filament switch. right.  A back view of 
the  chassis  shows  the aerial,  earth, 
and  pick-up  sockets  at  the  right, 
the four-pin loud speaker socket in the 

the  V111'10115  re-
sistors,  by-pass 
condensers  and 
similar appar-
Mus  that  a re 
mounted  below. 
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-middle, and the two grommets threugh 
which the varlens battery leads are 
taken. 

Uelow the 'Chagas 
The underneath view of the ehassis 

shows clearly the degree to which the 
Yeeeiver Ins been elrnplilled.  Working 
from right we find in the extreme corner 

euvat 

cq  -Kauai To. cap 

td4a04 

en•PS 
4 à 

WIrIrsa el Ube ciickel  t the 
1M 2111xcr. 

the six-pin socket tor the IAB.  (Actu-
ally when tilts picture was taken a seven-
pin einket was teed hecauze we then 
were exgrei:inientinÉ with a SA/ tube. 
whilst waiting for samples of the JAG. 
This also exptains the extra bias resister 
-end by-pass condenser shown lei the 
under chassis view...5 

Between that socket and the voturne 
control mounted on the front of the 
ehasSiS, tâ une of the 100...en3 ohm re-
sistors Inn.  The ether is between the 
volume control. arid the grid eondoeser 
C2, wiarch Es shunted by a 501g00 ottrn 
resistance in.  Alongeiirle this combina-
tion is the padding condenser PD. the 
sidusling screw oi which registers with 
a male  the lop of the chassis,. To the 
right of the padder la the  mfd_ hy-
11,055 condenser Cl. whitet to its left is 
the corresponding 'capacity Ci, To the 
lett of the Patider again is the audio 
transformer AFT. 

Meng the 'Nick of the chassis from 
tight to left we find the 1 mfd, con-
denser CS jammed right into th c corner 
near the aeriet-earth and pick-up ship, 
the fnur-plu socket for VI being mount-
ed in this corner.  Incidentally, the 
sockets for Vi mid VI are mounted 5,) 
that their filament terminals face the 
right hand end or !lie chassis, The next 

ih  Ite 
Cnitottlinno, for the 
Ii LP. Amplifier. 

socket along the hock or the chan4le it 
that of the detector.  It and the re-
maining two for V4 and VS are mounted 
so that their filament terminals face 
the back of the chassis.  Alongside the 
sorket for V3 Ls the ,IXII rad. eonclen-
zor C. whilst between it tired the pad-
ding condenser h the .1X11 mid, conden-
ser OS and the 1 megohm grid leak 114. 
To the left of the socket for VI is the 
3 mild. condenser Cl, 

The next two sockets arç- the live-pin 
socket for VI and the six-pin socket 

for VS respectively.  A terminal strip 
consisting of solder eyelets mounted on 
a fibre strip can he seen otteched ta 
the back of the chassis between. but 
above, the sockets for V4 and VS. The 
only component not accounted for is 
the fileinent switch which can be seen 
hi front of the audio transformer AFT. 

Wiring In Words 

As arranged the chassie will be quite 
simple to wire and there will be no 
. long_ leads that are likely to cause un-
stable operation.  A start can best be 
made by 'tinning a filament lead to one 
filament terminal an enett socket and 
thence to the A plus solder lug on the 
battery cable strip.  Another wire Ls 
run from one of the outside lugs on 
the double circuit switch ta the A 
minus lug on the battery strip.  The 
other outside lug an the filament switch 
carries n lea which connects tu the C 
plus solder piaLlt on the bntlery strip. 
The two centre lugs in the switch are 
joined together.  One lead is taken 
from this -paint to the remaining fila-
ment lug on each of the. five 5"XkctS 
and another Joins to one of the omit-

side lugs on the volume control VC, 

sekenue el  the U. 
gerund nettetor. 

Alt  5oeket  ence-
ibas  on this 
Doge  illustrate  the 
holders 05 seen when 
viewed  isk3.0er Ube 

choesh. 

From the other outside lug on the 
volume control VG take a lead to the C 
minus 15 volt lug on the battery strip. 
Solder one lend an both ill and 112 to 
the centre contact on the volume con-
trol and join the other lead on 111 to 
one lead on the .1 mfd. condenser Cl 
mid to the earth end of the modulator 
grid eon L.2,  Whilst we are about it. 
connect the aerial end of LI to the 
serial socket on the strip and the earth 
end to a convenient earthing point on 
the chassis. To this earthing point also 
connect the vacant lead on Cl. 
Take a lead from the grid end of 
LZ down under the chassis and up to 
connect to the fixed plate lug on the 
first section of the gang condenser Cl. 
G2. and take another lead from 1111S 
Point on L2 through i hole in the lop 
of the coil can to the grid Dip on VI. 

Watch Stickel Connections Caret Lilly 

Now, studying the 30Cket COnneetlone 
for the I.Ag. Join the oscillator grid No. 
1 to mie lug of the .0001 rad. condenser 
CE. The other lug on this condenser 
is connected to the (hied ;gate lug on 
the padder condenser PD and the 50,Cell 
ohm resistor  133 Is paralleled across 
The fixed plate lug on PD carries a 
lead. freln the grid (top) end of  the 
oscillator coil U.  The bottom end of 
this coil gees to the chassis. The mov-
ing plate section of PD is wired to the 
fixerJ plate lug on the 02 section of the 
gang condenser GI. G. The bottom end 
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of 1..4 erteartst to the earthed end of 
L311 joins to the anode grid No. 2 on 
the socket of VI. the other end carry-
ing a lead which is soldered to the 
Plus maximum lug on the loud speaker 
socket.  • 
The screen grid. Grids Nos, 3 end 4 

an the socket of the IM„ has soldered 
te It a lead which joins to the screen 

Ile 49 :nitre uses a 
s.pin 

grid lug on the socket of 1.12, end two-
ceeds to conneet to the El phis Fi1/2 volt 
solder lug on die twittery cable atrÉp.. 
One lead of the ..1 mid. by-pass con-
denser Cl is soldered lo the screen grid 
log on the socket For VI, and the other 
lead of this tondenser is seldered to 
one of the bolis which secure the aerial-
earth strip to the chassis, 

The plate lug on the socket for VI 
carnet a lead which goes to the plate 
'connection on the first intermediate fre-
queney transformer 1Fil.  The B plus 
connection on this transformer is taken 
to the 1!( plus eonneetéon On the second 

trortsformer, and then Le the maxi-
mum E plus lug on the loud sneaker 
seehet. The grid connection on the !inn 
LP, transformer carries a lead which 
terminates at the grid clip of the 3-1 
valve  VI.  The earth. or "C" mint!s 
connection on this transformer has sol-
dered to It one lend from the .1 mid 
by-pass condenser Gt. and the remain-
ing lead On 112. The other lead on Cl 
is earthed to the chassis. 

The Sceand I.F. Singe 

The plate lug on the socket for vr2 
carries a lead which gore to the plate 
connection on the second tr.  Li-WU--
former 

The neat glire li Stage curl. 
ploye a le. • Iola lute tri 

lire one envelope. 

The. gild ,-,..onnection an this trans-
former is joined to one lug on the .401111, 
mid, condenser OS, crud to one had on 
the 1 megolim resistance Ill. The vacant 
cunnections on 05 end 11,4 are joined to-
gether arid soldered to the grid lug on 
the socket of the 3L0 valve V3.  The 
earth, or "C" minus, end of the second 
1,F. tratmformer is connected  to  the 
chassis. 

A lead is taken front the grid ¡WOO 
the rocket of ‘r bp one of the pick' LIP 

(Continued on page 421 
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A Long Wave Receiver 

Looking down on the completed chassis. It will be 
seen that it is constructed largely from that accum-
Infirm of junk usually stored away by the average 

experimenter. 

A LONG WAVE receiver is very use-
" ful Li any ham station.  On the 
bands around 1000 meters steady code 
signal: may always be heard. The sig-
nals have a leisurely. consistent char-
acter and there is little fading or inter-
ference.  Many stations send for hours 
at constant speeds varying from 10 to 60 
words per minutes. These transmissions 
make ideal code practice.  Then there 

LONG WAVE STATIONS 
Power 

Wave  Name  Kilo-
Length. of Station  Watts. 
167 —Helsinki, Finland . .. 40 
174 —Paris. France ..  75 
183.5—Berlin. Germany ..  60 
193 —London. England .  30 
202.5—Moscow, U.S.S.R. . .. 500 
207.5—ParIs, France  .. 13 
212.5—Warsaw, Poland  .. 120 
217.5—Novosibirsk.  U.S.S.R. 100 
221.5—Motala, Sweden  .. 30 
230 —Moscow. USS It   100 
250 —Res kjavik. Iceland .. 21 
256 —Tashent. U.S.S.R.  .. 25 
260 —Copenhagen. Denmark 75 
260 —Monte  Cerini,  Swit-

zerland  20 
268.5—Moscow, U.S.S.R. .  10 
277 —Oslo, Norway .  60 
280 —Tiflis, U.S.S.R. ..  35 
290 —Kiev, U.S.S.R.  .  36 
300 —Moscow, U.S.S.R.  .: 100 
320 —Kharkov, U.S.S.R. .. 20 
30 —Leningrad, U.S.S.R. . 100 
357 —Budapest, Hungary . 185 
363.6—Sverdlovsk, U S.S.R. . 50 

111.m•••«••••••••••• 

are the foreign broadcast programmes, 
aeronautical and trans-Atlantic phone 
stations, as well as the press and weather 
reports. 
The receiver described was built with 
the idea of avoiding the usual array of 
plug-in coils. An old inductance switch 
was mounted on the panel and arranged 
SO OS to connect three fixed condensers, 
either singly or in combination. In oar-
allel with the tuning cor.deuser.  This 

With a Wave Length Range of from 150 
to 3000 metres. 

By C. E. LINDBERG 

arrangement provides 
an unbroken second-
ary capacity range of 
zero to  .0035  micro-
farads.  Only  two 
plug-in  coils  are 
necessary  to  tune 
from  1.50  to  about 
3000 metres. 

The construction of the receiver  is 
already shown in the photograph. The 
vernier dial controls the tuning con-
denser Cl. the centre dial C2 and the 
right hand dial, the potentiometer R2. 
The vernier dial was used because it 
was handy.  It is not needed, but it ta 
convenient for DX or phone stations. 
The tubes, transformers and the de-

tector rheostat are mounted  on  the 
bakelite subpanel at the rear of the set. 
The AF rheostat and the by-pass con-
denser are placed  on  the  baseboard. 
Two lamp cord sections, six feet long, 
are used as a battery cable.  They are 
brought out at one side.  Three grid-
leak condensers are mounted  side  by 
side and provided with short leads so 
that the capacity may be adjusted if 

desired.  A single condenser of .001 mf. 
size may be used.  A small sheet of 
aluminium mounted between the panel 
and  the tuning condenser effectively 
eliminates hand capacity effects. 
The coils are pro ded with pieces of 

bus-bar and plug in - to the binding post 
strip mounted between condensers Cl 
and C2. 
Both coils are wound on cardboard 

forms of 13,á inches outside diameter. 
The smaller coil has 35 turns of No. 26 
D.C.C. wire for Li,  It is wound in 
scramble fashion in  two  layers.  The 
tickler L2 has 55 turns of No. 36 S.S.0 
wound in one layer. 
The larger coil has a secondary of 225 

turns of .No. 36 S.S.C.. bunch-wouni in 
three sections. The tickler has 200 turns 
of the same size wire, bunch-wound in 
three lavers. The space between LI and 
1.2 is rigout ais-inch in both coils. LarePr 
coils for higher wave-lengths may be 
wound.  A comparatively small numbo" 
will cover all the long wave bands 
The receiver was tested with 201A 

tubes and  gave  excellent results.  Of 
course, other tubes such as the new. 
low-drain tubes, can be used. 

Ro 
7.2C. ... —Ve reVe 'r7 
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ingenious condenser switching scheme for tuning in 
waves 150 to 3000 metres in length. 

LIST OF PARTS FOR LONG WAVE RECEIVER 
1 Bakelite panel, 7 x IS inches. 
1 Bakelite subpanel, 4 x 15 inches. 
1 Wood baseboard, G x 14 inches. 
2 Variable condensers, 0005ml. (Cl, 

C2). 
3 Dials, 1-Inch. 
1 L.d. switch  with  dial.  12-point 

(SW1). 
2 Rheostats, 20 ohms (R3, RA). 
A.F. transformers. 5-to-1 ratio. 

1 50.000 ohm potentiometer (R2). 
1 By-pass condenser, 1 ml. (C6). 

I Open-circuit jack. 
3 Fixed  condensers.  .0005mf.  1C3), 

.00Imf. ICI), .002mf. (C5). 
3 Grid  Condensers.  .0005mf.  (C7), 

.001mt (C2), .001mf. (C91. 
I Filament switch (SW2). 
6 Terminals. 
1 Grid leak. 7 mcgohms (RI). 
Stahpanel brackets. 
Coil forms, 114 Inches O.D. (out-
alde diameter). Wire, hardware, 
etc. 



Page Twenty-four 

RADEx 

BATTERY SETS 

92 

/AC 

,Q3  %,c5 

ai 

KZ> 

KZ, 

14 

V 

PD OSC 

8r/ C-D 

0 

81'2 

Lb 

C 

 HF  

o 
C-AT  8+3 

The sche matic circuit diagra m ut the Battery  Super Six  is key  lettered to agree  u ith  the 
constructional  details  uhich  are  pros tiled in the article below. 

component  list  of the 

A BATTERY SUPER SIX 
An interesting and amazingly sensitive battery Super-Het. which combines 

tone quality with operating economy. 

I
N designing any type of superhetero-
dyne receiver the first question which 
crops up is that of the frequency 
upon which the i.f. amplifier is to 

work.  The two generally used inter-
mediate frequencies, 175 and 465 k.c., 
each have their own particular advan-
tages. so that the decision really boils 
down to the ultimate design of the re-
ceiver. 
The high interme-

diate frequency of 165 
k.c. luis particular ad-
vantages in small re-
ceivers  where  the 
modulator is not pre-
ceded by more than 
one tuning stage.  As 
a matter of fact, it is 
necessary with most 
a.c. su per-bets which 
are to be used in the 
metropolitan  urea to 
add a second tuning 
stage  to  the  input 
circuit, even when a 
high i.f. is used. The 
reason for this is that 
even  the  best  of 
super-bets is only as 
selective as its input 
tuning system. Lf this 
is fiat in its response 
(i.e.. is capable of ac-
cepting a signal fre-
quency so far off tune 
as to give the second 
position In the oscil-
lator beat) this signal 
will he mixed, ampli-
fied and fed to the 
speaker in the  form 
of a repeat point for 
a given station. 

under-chassis view of the finished set shows how simple 
can be made. 

An 

By A. K. BOX 

For example, let us take the case of 
a 4&5 k.c. super-het which has a modu-
lator tuning range of 545 k.c. to 1500 k.c. 
In this case the oscillator will tune from 

1010 k.c. to 1965 k.c.  Now, in these cir-
cumstances 3AW on 1425 k.c. will come 
in at an oscillator frequency setting of 
1890 k.c. (station frequency plus inter-
mediate frequency equals oscillator fre-
quency).  However, If the input circuit 
is broad in tuning it will be found that 
on tuning the oscillator to 960 k.c. we 
again receive 3AW.  This is due to the 

fact that, either be-
cause of proximity of 
the transmitter where 
shock  excitation  is 
responsible  for  the 
signal  breaking 
through or to a very 
broadly tuning input 
circuit,  we get  the 
second position of the 
station. 

This example repre-
sents the extreme, but 
is sometimes encoun-
tered by metropolitan 
users  of super-hets. 
The remedy of course 
is to add additional 
input  tuning  stages 
either in the form of 
r.f. amplifiers or as 
straight  pre-selector 
circuits. 

This trouble of sec-
ond spotting is far 
more prevalent with 
the 175 k.c. type of 
super - het  because 
naturally the separa-
tion between the top 
and bottom oscillator 
positions  is  much 
smaller. For example. 
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with a 175 k.c. super-
het the second posi-
tion of 3AW would 
be  at  an oscillator 
setting of 1230 k.c. 

The point of these 
remarks is that as far 
as the country user of 
a super-het is con-
cerned a 465 k.c. in-
termediate frequency 
will be satisfactory if 
only one tuned stage 
is used in front of the 
input.  If the 175 k.c. 
intermediate  fre-
quency 13 used it will 
be necessary to use 
either pre-selection or 
r.f. tuning rtages. 

One important ad-
vantage  which  the 
low intermediate fre-
quency has over the 
high one is its in-
creased gain.  This is 
set off by the need 
for additional signal 
filtering in the form 
of tuned stages, but 
in  certain  circum-
stances, such as those 
with which we now 
shall deal, the  low frequency  inter-
mediate is the better proposition. 
One of the points which is sometimes 
overlooked by the designer of a sensi-
tive super-heterodyne type of receiver 
is that irrespective of the amount of 
11. and al. amplification which follows 
the first detector or modulator, the per-
formance of the receiver as far as the 
reception of weak signals is concerned 
depends solely upon the sensitivity of 
the modulator.  The writer is of the 
opinion that the average high imped-
ance tube is not particularly sensitive 
to weak signals, although it will give 
excellent ouput from medium and good 
signals. This lack of weak signal sensi-
tivity is narticularly noticeable with the 
1A6. the 'modulator section of which is 
normally operated with a negative bias 
of 3 volts.  For this reason it was de-
cided to add r.f. stages to the modulator 
input so as to put the maximum signal 
on to the grid of this tube. 
Such being the arrangement in mind. 

the problem of the i.f. solved itself for 
naturally with sufficient signal reflec-
tion in front of the modulator it was 
an advantage to use the high gain of the 
175 k.c. intermediate frequency. After a 
few experiments the circuit was boiled 

Looking  down on 
the top of 1 h e 
finished chassis. 
this photograph ti-
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lustrales the  dis-
position of  h e 
sarious  coil  cans 
and tubes. 

down to that shown in the schematic 
circuit diagram. 

A study of this will  show  that two 
r.f. amplified tubes VI and V2 precede 
the electron coupled 1A6, which com-
bines the function of modulator and os-
cillator.  The output of the modulator 
section of V3 feeds into the first  i.f. 
transformer IFI to which is coupled the 
34 1.f. amplifier V4.  The second id. 
transformer, I.F•2 couples this tube to 
the 30 detector which in turn is trans-
former coupled to the 33 pentode which 
feeds the loud speaker. 

The first point of interest in the cir-
cuit is the arrangement of the various 
negative bias voltages.  The two 32's 
require a maximum bias of 3 volts al.(' 
a normal one of 11/2. The 1A6 and the 
34 requires a normal bias of 3 eons and, 
for volume control purposes, a maxi-
mum of up to 221/2 volts. The 30 detector 
is operated as a plate detector and re-
quires a negative bias of 6 to 9 volts 
whilst the 33 audio amplifier requires 
from 101/2 to 15 volts depending upon 
the plate voltage which is applied. These 
potentials are supplied from a 15 volt 
"C" battery across which is connected 

the 500,000 ohm pot-
entiometer which acts 
as volume control. 
Actually  for  com-

plete volume control 
on both the 1A6 and 
the 34 we should have 
221/2 volts bias avail-
able but In general it 
will be found that it 
is possible to ,:tit out 
all  but  the  reusst 
powerful  stations 
when a 15-volt nega-
tive bias is applied to 
the grids of V3 and 
V4. The ''C" bias for 
VI and V2 is sup-
plied from the 11/2 or 
3-volt taps  on  the 
"C" battery, but the 
resistors RI and 112 
a re  necessary  in 
order  to  de-couple 
the r.f. circuits and 
prevent  interaction. 
The  condensers Cl 
and C2 provide a pas-
sage for the ri. cur-
rents -earl an in3ula-
tion against short cir-
cuit of the "C' bat-
tery. 

The same method of de-coupling is 
used in the bias circuit of the 30 de-
tector which is supplied with a negative 
potential of 6 volts through R5.  No 
de-coupling will be found necessary in 
the grid circuit of the 33 which receives 
its bias direct from the 101/2 -volt tap on 
the "C" battery. 

It should be pointed out at this junc-
ture that the main idea behind the de-
sign of this particular receiver has iwen 
to obtain the maximum of sensitivity 
and power output with a minimum of 
"B" battery consumption.  For  this 
reason it was decided to use the 32 in 
the r.f. stages in preference to the 31. 
The latter tube, although possessing the 
desirable characteristics of high ga;t1 
and ease of control (by means of • 
variable bias) has the disadvantage that 
it requires a greater plate current than 
the 32. 

The 32 takes a plate and screen cur-
rent of only 2.1 milliamperes whilst the 
34 requires 3.8 m a.  These figures are 
taken at 135 volts plate potential, but 
at 90 volts the comparison still holds 
good.  With a saving of 3.4 ms. for the 
two tubes it was decided that the 32 
offered sufficient advantages from the 

A KEY-LETTERED LIST OF COMPONENT PARTS 
1175 K.C. Coil Kil, consisting of aerial. luo R.F:s. oscillator, 

Imo I.F.'s and padder.  (Aer.. 111,1, RIF2, uses.. IFI. 1F2. 
and PD) (Melbourne). 

5 1-Pin Valve Sockets (VI. V2, VI, 
V5 and LS.).  Targan, Velcro. Mar-

1 5-Pin Socket (V6).  f quis. Saxon. 
1 6-Pin Socket (V3). 

I 4 Gang Condenser (GI, G2, (13. GI) (Essanay. Stromberg-
Carlson. Raycophone, Saxon, Airway). 

5 100.000 ohm Resistances, RI, R2.  I.R.C.. Velen. Brad. 
RS, R4. R5).  j.  leyohm.  Sago n, 

1 50,0'.I0 ohm Resistance (R6).  Silent Answer. 

I 500,000 aunt Volume Control (VC) 
5 .1 mfd. Tubular Fixed Condensers 

(Cl, C2. C3, C4. C5). 
2 .1 mfd. Tubular Fixed Condensers 

(C6, CI). 
1 2 mfd. Fixed Condenser (C10). 

(Bradleyohm). 

.1T.C.C..  Chanex,  
I. Polymet. Wetless.  

Saxon. DulytIc. 

.00025 mfd. Mica Fixed Condenser 
(C8).  I T.C.C.. Wetless. 

. .001 mfd. Mica Fixed Condenser r  Saxon. 
(CO). 

1 DoCie Circuit Toggle Switch (SW) (Alpha). 
I Aerial, Earth and Pick-up Strip. 

1 Full Vision Dial (Efco, Radiokes, Saxon). 
1 31/2 to 1 ratio Audio Transformer (Wendel, Philips, Fer-

ranti, AAV.A.)• 

I Aluminium Chassis, 151/2 1n. x 101/2 1n. x 21n. (Geo. White 
and Co.). 

2 32 Valves (VI, V2). 
1 1A6 Valve (V3). 
I 34 Valve (V4). 
1 30 Valve (V5). 
1 33 Valve (V6). 

1. Radiotron. Ken-Rad. 
Philips, etc. 
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The arrangement of the outlets at the back of the &assts.-

viewpoint of economy to offset those of 
lack of controllability. 
For this reason  the volume control 

was arranged to operate on the 1A6 and 
the 34.  The latter tube was used in 
the intermediate frequency stage be-
cause. with  in termediate 
coupling gain   coupling there is a 
tendency for battery 
tubes  to  oscillate 
readily. This state of 
affairs  could  be 
brought  under  con-
trol by means of a 
variable bins voltage, 
a thing .which would 
not be possible with 
the 32 without intro-
ducing distortion. 
Now  the  overall 

amplification  of  the 
two ri. stages,  the 
modulator,  and  the 
high  gain  interme-
diate frequency stage 
is such that a fairly 
large voltage is hand-
ed to the grid of the 
detector when the set 
is tuned to any rea-
sonably powerful sta-
tion.  The 30. despite 
its  advantage  of 
economy is not  capable of handling 
large signal voltages when used as a 
leaky grid detector.  Consequently it 
was arranged as a plate or anode-bend 
detector and negatively biased to a suit-
able potential.  This has the effect of 
reducing the plate current still further, 
and at the some time permitting  the 
handling of fairly large signal poten-
tials. 
Incidentally it was decided fairly early 

in the piece that a triode was better as 
second detector than a screen grid tube 
despite the higher amplification of the 
latter.  The difficulty of obtaining suit-
able screen potential and the fact that 
the tone quality from the tetrode was 
not of the best ruled the 'latter out of 
our calculations. 

ln the original design we provided for 
high ratio coupling transformer in the 

belief  that the detector output when 
the set was tuned to a weak station 
would not be sufficient to load up the 
power tube.  In practice, however, It 
was found that the high ratio transfor-
mer was quite unnecessary because it 
resulted in last stage valve overload and 
distorted tone.  As a matter of fact 
it is possible to get quite good results 
from the audio end, we are speaking 

from the viewpoint of power output, 
from a resistance coupled stage. 
In view of the expressed intention of 

designing an economical receiver it may 
be wondered why a pentode was used 
in the last stage in preference to a Class 
-13" output system.  The reason for the 

The oscillator and RS. end of the chaula Is clearly shown in this picture. 

pentode is that with a plate potential 
of 90 volts the tube requires a plate 
current of about 81/2 milliamperes and 
delivers something like eo milliwatts 
undistorted output. 

Naturally this is not to be compared 
to the power output of a modern a.c. 
receiver or even of a battery operated 
Class "B" amplifier.  However, it does 
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show a substantial saving in "B'  bat-
tery current and really delivers quite 
a respectable  loud  speaker  strength 
signal. 
From experiments with tubes of the 

19 Class we are inclined to think that a 
class "B" amplifier, unless the input 
transformer is very carefully designed, 
must be operated with practically a zero 
bias to obtain decent tone quality.  In 
these circumstances the quiescent, or 
no signal, plate current is in the vicinity 
of 10 milliamperes and to this must be 
added the plate current of the driver 
stage, which will amount to between 2 
and 5 milliamperes. On these figures the 
class "B" amplifier would not appear to 
be as good as a battery saver as a study 
of its characteristics might lead us to 
8.5511111e. 
One point in favor of the pentode is 
that up to the overload point the plate 
current remains at the fixed value of 
84t2 m.a., whilst with the class "B" am-
plifier at zero bias the plate current will 
vary between 10 and over 30 ma. 
Before we leave this consideration of 

the receiver for practical information on 
its construction and operation it would 
be as well to examine its power require-
ments. It should be noted that the set 
is designed to operate at 90 volts maxi-

mum  potential, . al-
though  If  desired 
there is no  reason 
why 135 or even 180 
volts should not be 
applied to the plates 
of the various tubes. 
However, at the lat-
t er  voltages  the 
consumption will rise 
considerably, and  it 
will no longer be eco-
nomical  to  operate 
the  receiver  fr om 
non-rechargeable 'IV 
batteries. 
As an example of 

the current consump-
tion of the various 
tubes  the  following 
figures  have  been 
taken at 90 volts, with 
no signal being fed 
to the input. VI and 
V2 2 ma. each (plate 
and screen). V3 5.25 

m.a., V 4 4.25 ma., V5 .5m.a.. and V6 
6 m.a. These currents are drawn when 
the screen potential is 671/2 volts, and 
the plate potential to all tubes including 
the oscilator grid of V3 is 90 volts. 

At a sacrifice of a certain amount of 
sensitivity and gain, which Incidentally 
should not be very serious when the set 
is used in any normal country district, 
the screen potential can be reduced to 45 

A front-on view of the tini.hed set, showing the tuning and  volume control  gear. 
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will fief 
Every Radio 

Need 
...at VEALLS 

Everything you need to construct any 
of the sets described in this Handbook 
can be procured at Vealls — 4 Big 
Stores, packed with Radio and Elec-
trical  Goods  . . . every  item 
carefully chosen by experts  . . . 
sold by experts . . . and guaranteed. 
That is why a set built with com-
ponents purchased at Vealls must give 
satisfaction to you. 

Rodlo Cabinets . 
Vealls have a range of Table and Con-

sole Cabinets, correctly designed to ac-
commodate either Battery or All-Electric 
Receivers. Well made ar.d beautifully 
finished  .. an ornament to any home. 

•  •  • 

The "Surrey" Cabinet Illustrated is priced at 
47/6.  The "Gem." 31'6. The "Star." 37/6, are 
typical values. A packing charge of 2/ is made 
on all country orders for Cabinets.  Watch 
Vealls  advertisements  on  Page 3 of The 
Listener In for current prices. 

VEALLS Mail 
Sermice 

Z O N E ▪ iiIIII IIIII M • U M BI Z ZI III IIIIIII IIIIIIIIII • 311111 3 111 :11 • 1111M  

rder 
. . . Fastest in Australia 

Vealls—recognised as the fastest Radio and Electrical Mail 
Order Ho u.sc in the Commonwealth—is always  at  your 
serv'-e  . . a promptness that will surprise you , . . a 
service that every out-of-town buyer appreciates.  Let 
Vealls prove their claim to you. . . . . Send your next 
order addressed to VEALLS MAIL ORDER DEPARTMENT, 
243-219 SWANSTON ST, MELBOURNE, C.1, VICTORIA. 
. . . Experience the same 100 per cent. service that has 
satisfied our thousands of country customers. 

1 1 11 1 

4/t-rctitur J. VEALL Pty. Ltd. 
4 BIG RADIO AND 

243-249 SWANSTON STREET 
MELBOURNE, C.1. Central 2058 (5 lines). 

168 SWANSTON STREET 
MELBOURNE, C.1.  Cent. 10524 (2 Unes). 

ELECTRICAL STORES 
299-301 CHAPEL STREET 
PRAIIRAN, Si: Windsor 1605. 

3-5 RIVERSDALE ROAD 
CAMBERWEIA.. W5I60. 

II  I n n U I 
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with a marked saving in "B" battery cur-
rent. With a 45 volt screen potential the 
readings come out as follow:—V I nd 
VZ .3 M.a. each ta saving of Li m.o. 
total); Vs. 225 m.a.; V4, 2 rina.; VS. .5 
nine and V6, 53 mn., or a total of 111.85 
rn.a.  The total current drain at full 
signal strength under the conditions is 
in the vicinity of 12.5 mea, while the 
range and selectivity is, of course, all 
that could be desired. 

The bias conditions under which these 
measurements have been made are:—VI 
and V2, 3 volts negative; V3 and VI, 3 
volts negative; V5, 6 volts negative; and 
V6, 101/2 volts negative. If the set user 
is prepared to make another sacrifice, 
this time in connection with the audio 
end, he can reduce the plate and screen 
current of VS to 41/2 m.a, by increasing 
the bias on this tube to 15 volts.  The 
effect of the higher bias is to thin the 
tone, and to reduce the undistorted power 
output to some extent, but in circum-
stances where '13" battery consumption is 
of paramount importance the compro-
mise Is well worth while. 

No figures were taken at a plate 
potential higher than 90 volts, because 
at then would have been necessary to 
keep the screens at 674 volts, and. 
frankly, we lacked the courage to check 
the consumption at these values. As it 
it, with the high gain r.f.'s and inter-
mediates we are using, 135 volts on the 
plate causes some instability,  which. 
failing extra filtering and possibly a 
reduction in the efficiencies of the ri. 
and J.1. transformers, can only be con-
trolled by increased biassing, which, of 
course, nuts us back where we started 
as far as sensitivity is concerned. 
The "A" battery consumption of the 

receiver is. considering the number of 
elves used, exceptionally modest, being 
only .58 of an ampere, an that the aver-
age accumulator will give considerable 
eetvice with each charge. 

The only other point which need be 
touched on before we deal with the 
construction of the receiver is that ef 
the loud speaker.  It is impossible to 
do the receiver justice with a magnetic 
type of speaker, and for this reason one 
of the permanent magnet type dynamics 
should be used.  This loud speaker 
should be fitted with an input trans-
former of suitable design to provide the 
impedance match between the 33 pen-
tacle and the voice coil of the speaker, 

The pictures of the completed re-
ceiver show fairly well the disposition 
of the  various components,  although 
there are certain points with which it is 
necessary to deal more fully. The key-
lettered top chassis view shows that the 
ri section of the receiver is to the left 
of the gang condenser, while the oscilla-
te- and II components are at the right, 
The detector and audio tubes, with the 
associated  coupling  transformer,  are 
mounted on the back edge. Note that 
the meilleur timing section of the gang 
condenser (G4) is between the r.f. and 
modulator sections so that there is no 
possibility  of  hand  capacity  effects 
causing any drift in the oscillator tun-
ing when the receiver is being operated. 

The lends of the modulator coil, RF2, 
are taken to the left-hand side of the 
gang condenser, white the connection to 
the modulator grid of the 1A6 Is picked 
up from the right-hand side of the con-
denser.  This obviates a long grid lead 
under the chassis where it might cause 
instability. 
The cnntrole on the front of the chassis 

are the left, the dial drive, centre, and 
the double circuit toggle switch at the 

right.  This switch, it should he ex-
plained, has two entirely independent 
circuits and may be compared electri-
cally to two separate toggle switches. In 
addition to the customary function of 
making or breaking the "A" battery 
circuit, it also breaks the potentiometer 
circuit across the "C" battery.  If this 
was not done the small but constant 
drain of the short circuit volume con-
trol resistance would exhaust the "C" 
battery in a few weeks.  The chief 
advantage of the independent circuit 
arrangement of the double circuit toggle 
switch is that it permits us to break the 
"C" battery circuit separately from the 
"A" battery circuit, so that the switch 
for the filament supply can be con-
nected in the "A" (plus) line, a much 
safer arrangement than in the negative 
line as would be necessary if the toggle 
had a common circuit. 

A glance at the under chassis view of 
the finished set will  show  that  an 
attempt has been made to keep the 
wiring as "clean" as possible. With the 
exception of the leads to the control 
grids of VI, V2, V3 and V4. all the 
wiring is carried out in tinned copper 
wire sleeved with spaghetti in.sulatinn. 
The wiring object has been to take all 
filament, plate and screen grid leads 
that are not carrying r.f. currents around 
the sides of the chassis.  The various 
decoupling resistors and condensers are 
mounted as near to the coils to which 
they are connected as is possible. 

The negative filament  leg of  each 
valve socket is earthed to the chassis 
by means of a jumper to a solder lug 
held down by one of the socket securing 
bolts and a common negative busbar 
connects the sockets in the usual mari-
ner. These precautions have been taken 
to prevent instability which might arise 
from ten loops in the filament circuits. 

The various "A." "B," and "C" bat-
tery connections are brought to a small 
terminal strip made up from a scrap 
of bakelite. some solder lugs and some 
machine screws.  The external battery 
cables are connected ta the respective 
lugs on the terminal strip. This strip can 
be seen in the right-hand back corner 
of the chassis.  The by-pase condenser 
C6 is connected between 13 (plus) and 
ground at the terminal strip. whilst the 
screen grid by-pass C7 is connected from 
the screen grid of the 1A6 to ground. 
It will be noted that a 2 mfd. con-

denser. C10. is shown ici the schematic 
diagram, but does not appear in the 
photographs of the finished receiver. 
This is because the condenser was added 
as an afterthought as a straight audio 
frequency return for the pentode. It is 
certainly an advantage from the view-
point of tone and can be mounted con-
aeniently near the socket of V6. 
Likewise it was decided after the re-

ceiver had been photographed to hook 
a Iti-volt torch cell into the grid cir-
cuits of V1 and V2 instead of taking a 
long bias lead around to the battery 
strip and thence through the cable to the 
11/2 -volt tap on the "C" battery.  This 
built-in "C"' battery can be secured to 
the chassis by means of a little alu-
minium clamp near to the sockets of V1 
and V2. 
To place the receiver into operation 

after hooking up the batteries, speaker. 
aerial and  earth,  and  applying  the 
various plate screen grid and bias volt-
ages, set out earlier in the article, the 
following procedure may be adopted:— 
Screw the padding condenser, PD, hard 

down and then slack it off about 11/2 
turns. Next tune the receiver to the low 

BATTERY SETS 

end of the scale. and bring in a station 
such as 3AW, 2AY or 7UV. The oscillator 
trimmer should be screwed three-quar-
-ters down so that 3AW comes in at about 
17 and 2AY or 7UV three or four degrees 
below. Adjust the trimmer on the modu-
lator section of the gang (G3) until the 
loudest signals are obtained, at the sanie 
time progressively reducing the volume 
by means of the volume control, sa as 
to get a definite point of adjustment. 
Then adjust the trimmer on G2, and fin-
ally the trimmer on GL 

It may happen that because Cl. G2 
and G3 are badly out of step it will not 
he possible to tune in a station. In this 
case the procedure Is to remove V2 from 
its socket and push the aerial lead into 
the plate contact of the socket.  After 
adenstiiise G3 and G4 plug in VI and 
remove Vl.  Plug the aerial into the 
plate contact of VI's socket and adjust 
the trimmer on G2.  Then replace VI 
and connect the aerial to the aerial ter-
minals and adjust GI.  Any small dis-
crepancies may be taken up by revert-
ing to the original method of align-
ment. 

When the set is lined on the bottom 
end of the band tune up to 95 where 
2C0 should be found.  Now  rocking 
the gang condenser back and ferwards 
over two or three degrees adjust the 
trimmer until loudest signals are obtain-
ed.  A final slight re-adjustment on the 
lower end should now result in the re-
ceiver functioning properly and being 
in line over the whole wave band. 

THE ECONOMIC FOUR 
(Continued tram page 81, 

wave length between those of 3IeZ and 
3AW inclusive.  When this has  been 
completed it will be found that all sec-
tions will track  equally  well at the 
longer wave end of the dial. 
As a guide and as an indication of the 

set's wave-band coverage, the dial set-
ting of 3AW is 15 degrees, while that of 
2C0 is 97 degrees. 

A Useful Dodge 
If you live in a bad receiving arca, of 

which many are scattered about, it is 
possible that an  added punch will be 
desirable in order to equalise conditions, 
at the expense of a little quality that 
can be obtained through the employ-
ment of one rd. choke and one of the 
old neutrodyne type of micro condensers 
to be found in most junk piles. 

First discard condenser C5, and then 
insert the choke between P of V3 and 
the P connection of AFT. Connect one 
lug of the neutralising condenser also 
to P of V3.  Fro m its other side run a 
lead to the wire that already joins the 
bottoms of cone 1.2 and L3. The neut-
condenser should be set to its minimum 
capacity. 
Now tune In to some station low on 

the band—say, 3AW or below. Turn in 
the little condenser until the set howls, 
and  then turn it buck until the howl 
ceases.  II you fail to get  a howl  it 
means that the little variable is  not 
quite big enough. Once set on a low ela-
tion, the addition needs no further at-
tention. 
This device boosts many stations, but 
it decreases quality. It is better out than 
in circuit, but then necessity knows no 
law, 



T is generally  realised by 
eat builders that the radio 
set's performance is analo-
gous to that of the motor 

car. The one, two and three-
valve receivers fall into the 
light car class, the four-valves 
into  the  medium  car  class. 
with the five, six and seven-
valve, tuned r.f. receivers and 
super-bets.. AS  the "go-every-
where-do-every-thing'. t y p e. 
Similarly to the motor ear, we 
select the particular type to 
suit our individual puree and 
to perform those jobs which 
we feel that our ideal receiver 
should. 
Talking of the light cars 
radio, we may consider as 
suitable  example' 
a modern  three 
valve  receiver 
which obtains  the 
greater part of its 
efficiency from the 
use  of  modern 
valves in conjunc-
tion with well de-
signed aerial and 
r.f coils. In such a 
receiver,  which 
would  employ  a 
screen grid  radio 
frequency amplify-
ing stage,  a re-
generative  detec-
tor and a trans-
former  coupled 
Pentode  audio 
amplifier, we have 
all  the  pep  we 
expect  from  the 
light car. A three-
valver built along 
lines  similar  to 
these,  provided 
that care is taken 
In its construction. 
can be depended upon to give reliable reception over reason-
able distances day in and day out. much in the same way as 
we should expect our light ear to take us backwards and 
forwards over the average roads without trouble. 
Sometimes, atmospheric and other conditions being favorable. 
We are able to turn off into the by-ways—to bring in inter-
state and international stations at good strength and clarity. 
However, there is the "if," and, as the object of the true 
seeker after international reception is to remove such "ifs.' 
it stands to reason he must have a much bigger receiver. Such 
a state of affairs can be easily remedied if he has a sufficiently 

of 
a 

Front view of the finished chassis with the rakes inserted. 
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The Music Master Battery 
Four Valver 
An efficient four valve receiver that 
has a remarkable low battery con-
sumption combined with range and 

quality. 

deep pocket and is able to use 
an all electre receiver but for 
the country iser the possession 
of a really .3-4e set brings in 
its train a completely new set 
of problems, not the least of 
which is the provision of bat-
tary power for the receiver. 
This  means  then  that  the 
average  country  radio  user. 
even should he be desirous of 
really reliable distant recep-
tion. must confine himself to 
as small an instrument as pos-
sible. unless he wishes to be 

bankrupted  with 
-8" battery bills. 
This  is  where 

the present model 
cotres in. We claim 
that,- valve  for 
valve. it is capable 
oî  a sensitivity 
equal to that  of 
the average two-
stage  r.f.  design. 
although  figures 
would  seem  to 
prove that its sen-
sitivity is only half 
that of the former. 
Further, it is much 
more  simple  to 
build and to get 
going than the two 
stage  job.  and. 
thirdly, It is pos-
sible to load up 
the  audio  stag" 
quite  easily  ot 
weak  signals,  a 
thing which is not 
possible with the 
two-stage r.f. re-
ceiver  without 
grave overload 
of  the  detector 
valve.  Note that 

these remarks  on the assumption that we are dis.. 
cussing a battery receiver which uses a triode of the 2-volt 
class as an ordinary leaky grid detector. 
Anyway, theory or no theory, we have built up a set on 

the lines discussed above and have proved, beyond shadow of 
doubt, that it functions excellently, and that it out-performs 
the average four-valver that uses two r.f. stages. 
Naturally, in using the low consumption 2-volt valves, to 

which we personally are wedded, we had to give some little 

are made 

V4 

The  suggested  tone 
compensation  circuit 
for those who desire 
to reduce the high-
mite  amplification of 

ihe pentode. 

L 

CI  • 

The arrangement of the six-point battery 
strip that is used in preference to ter-
minals.  The various battery leads are 
soldered direct to the points on this strip. 
These points may consist of small brass 

bolts. 
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thought to the audio amplifier, making 
sure that It would not be possible to 
blast the screening grid off the pentode 
when an ordinarily  loud signal was 
being received. How this was done will 
be explained  now  when we  discuss 
briefly the technical side of the re-
ceiver's design. 

The Circuit's Details 
First, glance at the schematic circuit 

diagram.  It will be seen that the re-
ceiver employs a transformer coupled 
screen grid r.f. stage, a regenerative de-
tector, a resistance coupled audio stage 
and a transformer coupled pentode out-
put tube. 
The following are some of the salient 
features of the receiver.  The aerial is 
connected to the grid circuit of the radio 
frequency valve VI by means of suit-
ably arranged taps.  It has been found 
that this method of aerial connection 
gives greater signal input for a given 
degree of selectivity  than  does  the 
normally used separate aerial coil. 
Although the average gang condenser 
used with the receiver is provided with 
trimmers  which  permit  of  accurate 
adjustment of each section of the gang 
condenser  throughout  the  broadcast 
wave band, this adjustment is some-
times a little difficult for the novice. 
In order to get  over  this  difficulty 
a five-plate midget condenser has been connected in parallel 
with the radio frequency timing section of the gang con-
denser, to equalise any discrepancies in capacity between the 
two tuning sections. 
The radio frequency transformer L2. L3. L4 is of the special 

high impedance type which permits of maximum amplification 
being obtained from the screen grid valve without trouble 
from lack of selectivity or stability. 
In considering the audio stage of this receiver we were faced 
with two problems.  The first was that of limiting the "B" 

VI 

pi 
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o 
B+ MAX  8+  C-2  C-1 

SG. 
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loc.e /7,4 ri 

dolitery Sceip 

- ..Secopd L'Ck fa d" 

Details of the arrangement 
of the battery strip. its in-
sulating  strip  and  its 
method  by  which  it is 
secured to the chassis. 
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battery consumption, whilst the second 
was the necessity for a reasonably high 
undistorted output.  There were three 
ways in which the audio stage could 
have been arranged.  We could have a 
single pentode audio tube, transformer 
coupled to the detector (and thus make 
a three-valve receiver): we could em-
ploy two transformer-coupled stages and 
use a low impedance power valve in 
the last stage; or we could resistance-
couple the first audio stage and employ 
a transformer-coupled pentode in the 
last stage. 

Reasons for the Audio System 
The use of a single transformer-coupled 
audio stage employing a pentode would 
fail because it would not give us suffici-
ent  output  from  weak  and  distant 
stations.  The use of two transformer-
coupled stages, employing three element 
valves, would fail because a power out-
put of only about 150 milliwatts would 
be available.  The natural thing to do 
then was to employ a two-stage amplifier 
with a pentode in the last stage. 
Now the over-all amplification of this 

combination.  were  two  transformers 
employed  and  the  audio  valves 
operated from 90 volts, would be such 
as seriously to overload the pentode. 
In order to cut the over-all amplifica-
tion down to a reasonable point and, 

at the same time retain tone and clarity, it was necessary to 
resistance-couple the first stage. This really had two advan-
tages. for, besides allowing us to load the pentode to its 
full output (about 350 milliwatts at 90 volts plate potential), 
the extra "B" battery consumption of the first audio valve 
was kept to a minimum.  As a matter of fact. the total 
plate consumption of the receiver is around 11 milli-amperes 
for normal operation. a figure seldom reached in the average 
four-valve battery receiver. 

V2 IC) V3  V4 

A 8 - C+ 

Schematic diagram uf the 
Music Master Battery Four 

Valver, 

  List of Parts Required 

1 2-Gang 0005 mfd. Variable Con-
denser (Cl, £2). 
1 13-plate Midget Condenser (C3), 
I 5-plate Midget Condenser (Chi. 
I Audio Transformer IT). 
3 UX Sockets (VI. V2. and Vi: 
I UY Socket (VII. 
Filament Switch I SW t . 1 11.F. Coil ILI). 

1 Detector Coil IL2. U. L41. 
I Drilled Chassis and End Blocks, 
2 Coil Screens. 

I Tuning Dial, complete with Cord 
Drive and Dial Drive Spindle. 
I Three-socket Aerial Strip. 
1 Two-socket Loud Speaker Strip, 
1 G-Point Battery  Strip  and Insto-
kiting Strip. 
I .00025mfd. Grid Condenser (C41 
1 .006 turd Fixed Condenser (C5). 
I .2 alegolim Resistance (RI). 
I .5 Megolim Resistance IR31. 
I IDO,C00 ohm resistance (R2). 
I Set of Battery Leads. 
21  x in. Nickel Plated Maritine 
Screws. 

2 'sin. x  Nickel Plated Machine 
Screws. 

24 Nuts. 
8 Nickel Plated Wood Screws. 
5 Lengths Spaghetti Sleeving. 
t Roll Tinned Copper  Connecting 
Wire. 
Tuning Knobs. 
I Length Resin Cored Solder. 
1 Cossor 215 S.G. Valve (VI). 
2 Castor 210 L.F. Valves  (V2 and 
V3). 

I Cosset 220 II.P.T. Valve (V3). 
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The proper loading of the pentode re-
sults in really good tone quality being 
obtained. although, of course, the ad-
vantage of this is not appreciated unless 
one of the permanent magnet type of 
dynamic loud speakers is employed. 

Chassis Design and Lay-out 
The receiver is built up on a chassis 
measuring 14 inches in length, 7 in 
width. and 3(4 in depth.  This chassis 
may be of 16 gauge aluminium or of 22 
gauge motor steel. the latter for prefer-
ence. becaus.e of its better shielding 
characteristics. 
As will be seen from the pictures of 
the finished model, the coils are fitted 
Into three-sided metal screens.  These 
are made up either of aluminium or 
motor steel and are 31/4 inches in height 
and eft inches wide on each side. They 
are provided with a half-inch right angle 
bend on the bottom edge to facilitate 
mounting on the chassis. 
In additinn to the hules for the mount-
ing of the four-valve sockets and for 
the tuning condenser dial drive, the re-
action condenser, and the midget trimmer condenser on the 
front of the chassis. two "ports" are cut out of the back of 
the chassis to take the aerial, earth, and loud speaker terminal 
strips. 
The under chassis view of the finished receiver shows that 
very few components are employed and that the wiring of the 
receiver is extremely simple.  Besides the valve sockets, the 
aerial and loud speaker strips, the five-plate and 13-plate mid-
get condensern, and the dial drive spindle, the only components 
to be seen underneeth are the audio transformer. the grid 
condenser. the coupling condenser, the plate and grid resist-
ances and the grid leak. 
This particular model of the set had incorporated in it a 
tone compensating network as shown in Fig. 2. This arrnn,ze-
ment is not absolutely necessary, but it is a distinct advantage, 
inasmuch as it suppresses the undesirable high note amplifica-
tion of the pentode. The necessary condenser and resistance 
are shown tin the picture) connected to the loud speaker out-
put terminals. 
The various battery leads are taken to a small six-pin strip 
which is mounted to the chassis by means of machine screws, 
but is insulated from it. 

The Wiring In Detail 
This is fairly straighforward and. beyond the usual care 
necessary when making soldered joints, should not give rise 
to troubles even for the novice. 
The wiring is begun by connecting one of the aerial ter-
minals to the first tap on the aerial coil LI and the second 
aerial terminal to the seccnd tap on LI.  The earth end of 
LI Inearest to the taps) is connected to the earth terminal. 
The remaining lead on LI is connected to the G lug on the 
socket V1, to the fixed plate lug on the Cl section of the gang 
condenser CI-C2. and to tha fixed plate terminal on the 5-plate 
midget condenser Chi. 
From the earth terminal on the aerial-earth strip a lead is 

taken to the F minus lug on each of the four valve sockets. 
VI. V2, V3 and V4. This lug on each socket is also connected 
by means of a snldered wire to one of the socket securing bolts. 

A ri .w photograph ol the chassis. sb oss ing the  loud speaker,  aerial and 
earth connections. 

Looking down on top ot the chassis, the builder gets a good Idea of the 
layout ot the components. 

This is done to earth possible r.f. potentials which may develop 
in the filament wiring and thus spoil the stability of the 
receiver. 
The A minus lug on the socket V3 carries a third wire 

which is soldered to an A minus battery strip solder point. 
The A plus lugs on each of the four sockets are joined to-
gether by means d a wire which continues to one lug on the 
filament switch. The other lug on the filament switch is con-
nected to the A+ solder point on the battery strip. The P lug 
on the r.f. valve socket VI is connected to the B+ S.G. solder 
point on the battery strip. The top (plate terminal) on the 
r.f. valve VI is connected to the top end of the r.f, primary 
winding L2.  The bottom end of L2 is connected to the B 
Max. solder point on the battery strip. The top of the grid 
coil L3 is connected to one lug on the grid condenser Cl and 
to the fixed plate lug on the C2 section of the gang condenser 
Cl, C2. The other end of L3 is connected to earth. 

The vacant lug on C4 is soldered to the G lug on the de-
tector socket V2 as is one lead of the 2 megohm grid leak RI. 
The other lead on RI is connected to the A+ lug on the 
socket V2. The P lug on V2 is connected to thé top lead of 
the reaction winding L4. whilst the other lead on IA is soldered 
to the fixed plate lug on the 13-plate midget condenser C3. 
To the P lug on the socket V2 solder one lead of the 100.1100 
ohm resistance R2 and one lug of the .006 Intel. condenser C5. 
The other lug on C5 is soldered to the G lug on the socket 
V3, to which lug also is soldered one lead of the 500.000 ohm 
resistance R3. 
The P lug on V3 is connected to the P lead on the audio 
transformer T and G lead on this transformer is con-
nected to the G lug on the pentode valve socket V4. The P 
lug on this socket is wired to one of the loud speaker out-
put terminals.  The other Is. terminal is connected to the 
terminal on the side of the pentode valve itself. The C— ter-
minal on the audio transformer is connected to the C-2 
solder point on the battery strip.  The B+ terminal on the 
transformer is connected to the B+ max. solder point, as is 
the lead from the Is, terminal, to which the screening grid 

of the pentode was connected. 
The remaining lead on the 500.000 ohm resistance 83 is 
wired to the C-1 solder point on the battery atrita. 
The remaining lead on the 100.000 ohm resistance R2 
is soldered to the B+ max. solder point on the battery 
strip. This completes* the wiring of the receiver. 

Adjustments and Tuning 
As designed. "The Music Master" does not require 

any adjustment whatsoever when once it has been built 
up in accordance with the foregoing instructions. 
The tuning of the receiver is simple, and is 
carried out as follows:— 

To tune in a station, rotate the gang condenser 
Cl, C2 until a whistle is heard. Then rotate the 
control knob on the 13-plate midget condenser 
Cl (which previously should have been in the 
"all in" position) until the whistle disappears 
and Cha speech or music is heard clearly.  A 
further increase in volume and clarity can be 
obtained now by adjusting the "trimmer" con-
denser Cla. This procedure is followed in tun-
ing to any station within the tuning range of 
the receiver. No qualms that the receiver will 

(Continued on page 40 
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LIST OF AUSTRALIAN BROADCASTING STATIONS 
Frequency lWine Length I Can Sign 

Aeria I 
I Naine and Address  I Power 

& W. 

561) - I  - 535.7-  I - 2C0 - National laroadeastiag Station, Corowa, N.S.W .. .. .. .. .., 7.5 

5811 - I - 517 - I - 7ZL - Nationat Broadcasting Station, Hobart, Tas. .. .. .. ., .. .. .. 1.0 

610 - I  - 422 -  - 3All - National Broadcasting Station, Melbourne. Vic .. .. .. .. .. .. 4.3 

- 635 -  - 472 - I  - 5CK. - National Broadcasting Station, Crystal Brook, S.A. .. .. .. .. 7.5 

665 - I  - 451 -I  - 2FC - National Broadcasting Station, Sydney. N.S.W. .. .. .. .. . .. 2.5 

690 - I  - 435 - I  - 6WF - National Broadcasting Station. Perth, W.A. .. .. .. .. ..  .. 3. ---

730 - I  - 411 - I  - 5CL - National Broadcasting Station, Adelaide. S.A.  .. ,. .. .. .. .. 2.0 

760 - I - 395 -  - 4QG - National Broadcasting, Station, Brisbane, Q'ld. .. .. .. ... .. .. 2.5 

800 - I = 375 . I - 3L0 - National Broadcasting Station. Melbourne. Vie. .. .. .. .. .. 3.5 
855 - - 351 - I  - 2BL - National Broadcasting Station, Sydney, N.S.W. .. .. _.. .. .. 3.0 

889 - - 311 - I  - GPR - Nicholson's Ltd., Petth, W.A. .. .. .. .. .. .. .. .. .-  • . 0.5 
890 - - 337 - - 7110 - Commercial Beoadeasters Pty, Ltd-. Hobart Tas. .. .. .. . 0.05 
900 - - 333 - - 3 MA - Sunraysta Broadcaster! Pty. Ltd.. Mildura. Vie.  .. .. 035-
913 - - 330 - - 4RK - National Broadcasting Station, Rockhampton, Q'ld. .. ..  .. 2.0 
930 - - 326 - - 3UZ - Nilsens Broadcasting Services Pty Ltd., Melbourne .. „ .. .• 04 
950 - - 316 - - 2GB - Theosophical Broadcasting Station. Sydney. N.S.W. .. .. . LO 
960 - - 312 - - SDN - Hume Broadcasters- Ltd., Adelaide. S.A. .. .. .. .. .. .. .. .. 0.3 
970 - - 309 -  - 3B0 - Amalgamated Wireless (Ksia) Ltd.. Bendigo, Vie. ... .. .. .. 0.2 
980 - - 306 - - 6BY - Bunbury Broadcasters Pty. Ltd., Bunbury, W.A.  .. .. .. .. .. 045 
1000 - - 300 - - 4GR - Gold Radio Servirs> Ltd., Tema/0°mila. QM .. .. ... .. .. .. 0.05 
IUD - - 297 - - 3HA - Western Province Radio .Pty. Ltd., Hamilton, Vic. ., .. .. .. 0.2 
11,25 - - 2433 - - 2UE - Electrical Utiliiie.s Supply Co., Sydney. N.S.W. .. .. .. .. .. LI) 
1041 - - 288 - - 5PI - Midlands Broacicastinf. Services Ltd., Port Pine. S.A. .. .. .. 0.05 
105/.1 - - 236 - - 2CA - A. J. Ryan Broadcasters Ltd.. Canberra, F.C.T. .. .. ._ .. .. 0-05 
1069 - - 282 - - 4MB - Maryborough Broadcasting Co. Ltd., Maryborougb., Q'Id .. .. 0.05 
1010 - - 280 - - M Y - Trades & Leer Council, Sydney. N.S.W. .. .. .. .. .. .. .. 1.0 
1080 - - 277.8- I - 3511 - Swan Hill Bexideasting Co.. Swan Hill. Vie. .. .. .. .. .. .. 0.05 
1100 - - 273 - - 7LA - I Findlay di Wills Broadcasters Pty. Ltd., Launceston. Tas...., 03 
1110 - - 270 - - 2110 - I  Airsales Broadcasting Co., Newcastle, N.S.W..  .. .. .. .. .. .. 0.5 
1125 - - 267 - - 2UW - I  Radio Bruailcastin,g Ltd.. Sydney, N.S.W. .. .. .. .. .. ,.. .. 1.0 
1135 - - 261 - - 651L - I Musgroyes Ltd., Perth, W.A. .. .. .. ,. .. .. .. ...  .. 0.3 
11.45 - - 262 - - 3YB -  Mobile Broaciewstine Service, Melbourne .. .. .. .. .. .. .. .. 0.05 
11-15 - - 262 - - 4BC -  J. B. Chandler & Co.. Prishane. Q'Id... .. .. .. .. . .. .. ,. .. 0.75 
1155 - - MU - - 2WG -  Wollongong Broadcasting Co.. Wollongong, N.S.W. .. .. .. .. (1.05 
ilia - - 256.4 - - 4TO - I Amalgamated Wireless (A'sia) Ltd., Townsville. Qld. .. .. .. 0.2 
118',1 - - 254 - - 3DB - I  3D13 Droadeastint, Statism- Pty. Ltd., Melbourne, Vie .. .. .. 0.4 
1190 - - 252 - - 4:111( - I Mackay Broadcasting Service. Mackay, Q'Id. .. .. .. ., .. .. 0.1 
1209 - - 250 - - 5KA - I  Sport Radio Broadcasting Ltd, Adelaide, S.A. .. .. .. .. .. 0.3 
1210 - - 248 - - 2C1-1 - I N.S.W. Conrail of Clan chen, Sydney. N.S.W. .. .. .. . . .. 1.0 
1220 - - 246 - - 6KG - I  Goldfields Broadcasters Ltd., Kalgoorlie. W.A. .. ., ..  .. 0.1 
12/5 - - 241 - - 2NC - I  National Broadcas.ing Station, Newcastle. N.S.W. ..  .. 2.0 
1260 - - 238 - - 3WR - I Wangaratta Broadcasting Pty. Lid., Wanaaratta, Vir. .. .. .. 0.05 
1270 - - 236.1- - 2SM - I  Catholic Broadeastisul r [.... Sydney. N.S.W-. .. ,. .. .. .. ,. .. 1.0 
12,9 - - 234 - - 3TR - I Gippsland Publicit: Pty Lt,' Sale, Vie. ..  .. .. ..  . 0.05 
12all 

- 1300 
- - 233 - - 413K -  Brisbane Broadcasting Co. Ltd.. Brisbane, Q'Id. .. .. .. .. .. 0.2 
- - 230.8 - - IBA -  Ballarat Broadcasters Pty. Lid.. Ballarat, Vic. ..  . .. 0.05 

1:3111 - - 229 - I  - SAD -  Adtertisar Newspaper!. Ltd. Adelaide, S.A. ..  . .. 0.3 
1320 - - 227 - I - 2510 - M J. Oliver, Gannedah. N.S.W. .. .. .. .. .. .. .. .. .. .. .. 0.05 
1339 - - 225.56  I - 4110 - Rockhampton Broadcasting Co. Ltd.. Rockhampton, Q'Id. .. .. 005 
1310 -  - 224 - I  - 2XN - G. W. Exton, Lismore. N.S.W. . .. .. .. .. .. .. .. .. .. .. .. 0.05 
1350 

- 
-  - 222 - I  - 3KZ - Industrial Printin- R: l'étblicity Cc Melbourne, Vk... .. .. .. 0.4 

- 13711 - I  - 218.9-  I - 3HS - Winarera Brnadcasters. Horsham, Vie. .. .. .. .. . .. .. .. .. 0.05 
1380 - I  - 211.3-  I - 4511 - Broadcaster.; (Australia) Ltd.. Brisbane. Q'lrl .. .. .. .. .. .. 0.6 
1350 
- 

-  - 216 -  - ION - Goulburn BroactrastIni Co. Ltd, Goulburn. N.S.W. • :. .. .. .. 0.1 . 
1400 -  - 214 - I - 3GL - Geelong Broadeastet • Pty. lad., Geelong. Vic. .. .. .. .. .. ., 0.05 
1415 -  - 212 -I  - 2K0 - Newcasne Broadensling Co. Ltd.. Newcastle, N.S.W. .. .. .. 0.5 
1425 -  - 210.5-  I - 3AW - The Vogue 132naticasting Co Pty. Ltd.. Melbourne, Vic. .. 0.4 
1435 - I  - 209.06  I - 2WL - Wellongong klinniittasting Co.. Wollongong. N.S.W. .. .. .. .. 0.05 
1460 -  - 2a5.5 - I - 7UV - N.W. Tasmanian Broadcasters Ltd. Ulverston, Tas. , .. .. .. 0.25 
1470 -  - 204 - I - 61X - West'n Australian, Newspaper; Ltd._ St. George's Ter. Perth, W.A. 03 
1480 -  - 203 - I  - 2AY - Amalgamated 'Wireless (Asia) Ltd., Alhury. N.S.W. .. .. .. .. 0.05 
1500 -  - 200 - I - 3AK - t  Akron Broadcasting Co Pty. Ltd.. Melbourne, Vic. .. .. .. .. 0.05 
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For Best Results 
Use the Best 
Batteries . . 

Page Thirty-three 

IT is significant that so 
many of Australia's lead. 

ing Set Manufacturers and 
Government Departments 
use Diamond- Pertrix bat-
teries exclusively. They are 
the most critical users, and 
know positively, from their 
own tests and actual ex-
perience, that Diamond. 
Pertrix Batteries alone give 
that measure of power and 
efficiency  which  ensures 
most successful and eco-
nomical service. 

Diarnond.Per tr ix Radio 
Batteries and Torch Refills 
are recognised as being 
amongst the world's best. 

DIAMONDPERTRIX 
RADIO BATTERIES TORCI1 REFILLS 
OBTAINABLE FROM ALL RELIABLE CITY AIVI)  COUNTRY DEALERS 
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JjESPITE the undoubted interest taken 
by experimenters and home set build-

ers in elaborate types of battery receiv-
ers, the fundamental one and two valve 
receivers still are in favor  by  many. 
During  the  last  few  mantles  The 
Listener  in  technical  mail  has 
contained  numerous  requests  for 
simple  one,  two  and  three-valve 
battery receivers, which could be built up 
cheaply, with a minimum of apparatus, 
and at the lowest possible costs_  Other 
enquirers have requested details of bat-
tery receiver circuits which employed 
modern multi-element valves, such as the 
screen grid and pentode tubes, in order 
that they could convert their standard 
receivers to use these more efficient types 
of valves.  In the following summary 
of the position of the small battery re-
ceiver. both types of enquiries are cater-
ed for, and complete constructional de-
tails have been provided on three stan-
dard battery circuits of modern design. 
Before attempting to deal with the 

constructional side of a receiver which 
may embody any one of these circuits, 
we first will review each circuit, point 
out its advantages and disadvantages, and 
compare it with the other two. 
To start with we will take the simplest 

circuit of then, all, that of Fig. I, in 
which a standard three element detector 
is transformer coupled to a second three 
element valve. The idea we have in mind 
in regard to this circuit is the use of 
two general purpose type valves -.uch 
as the Mullard P.M.1HL, which, lactat-
ing an a o or 90 volts plate potential, 
will deliver sufficiently good headphone 
or even weak loud speaker strength 
signals from the majority of the "A" .vlaas 
stations (we are considering the use of 
these receivers in the average country 
reception area when  forecasting  the 
probable results), with a real economy 
of "B" and "A" battery consumption. 
For example, with the two Mullaad 

valves mentioned the "A" battery con-
sumption will be 2 volts at 2 amperes, 
which means that the average 20 ampere 
hour "A" battery will give something 
in excess of 200 hours' service i,vithout 
recharging.  The "8" battery coneurnp-
firm will be even more economical, for 
at 96 volts the total current drain when 
the audio valve Is operated with a nega-
tive "C" bias of 11/2  volts, will be not 
more than P6 milliamperes. This means 
that even the light duty type of 413" 
battery can be depended upan to give 
from six to nine months' service. 
Technically this type or receiver (Fin, 
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Front view of the &naked chassis. 

1) is the very simplest it is possible to 
build. The use rt. the three element de-
'Lector makes it an easy matter to obtain 
suitable control over regeneration; there 
are no snags likely to develop from the 
view point of stability; and the total cost 
of the set is extremely low. 

Using a Pentode 
The next stage of radio development 

with the two valver is the use of a pen-
tode audio valve instead of the general 
purpose type valve.  This change has 
several distinct advantages. First it al-
lows us •to igerease the volume of the 
receiver hecaese  the  pentode has an 

The Parts Required 
1 Alurnlaitun Chassis, 12in. x 61n. x 
3In. (with weoden end blacks). 

2 UX Valve  Sockets tone UY In 
some eases.  See text). 

1 .0005  mid.  Variable  Condenser 
(Cl), 

1 23-Plate Midget Condenser (CM. 
1 Audio Transformer, 5-1 or 31/2 -1 
ratio (T.). 

1 ,80025 rord. Grid Condenser (C2). 
1 2-Megolun Grid Leak (it). 
1 Tuning Coll (see text), (Li, L2, 

1 Toni: a Dial 
I Radio Frequency Choke Coil. 
Battery  Cable, Cennecting Wires, 
Machine Screws. etc. 

By 

A. K. BOX 

Some Standard Circuits 

of Modern Design 

amphilcation factor of from 60 to 90 
against the 28 of the P,M.111L.  It has 
another even more important advantage 
in that it is capable of delivering a far 
greater undistarted power output than 
the general purpose valve. 
The general purpose valve has an un-

distorted output of only 11 rnillimalts at 
90 volts, whilst at the same plate poten-
tial the pentode has an undistorted out-
put of 150 milliwatts, which means, in 
effect, that we shall be able to deliver 
more power to the loud speaker without 
valve overload taking place  This ques-
tion of undistorted output ls ene of the 
most difficult to solve with the battery 
receiver, for, with every increase in out-
put power. we are faced with a mare 
than parallel Increase in the "B" bat-
tery voltage and current required. Fur-
thermore, in the case of the three *la-
ment power valve, we heve to provide 
additional audio frequency amplifying 
stages in order to put a sufficiently 
strong signal on the grid or the power 
valve to operate it at full output. 
There is no doubt whatever that when 

it comes to the question of output power 
versus battery power the pentode type 
of valve shows up very strongly against 
the three element or mode type of valve. 
In the case of the circuit we are now 
considering valves of the class of the 
iefullard  P.M.1111..  and  the Mollard 
P.M.22a should he used. The former will 
operate as the detector and will take a 
plate current of not more than half a 
milliampere, whilst the pentode valve, 
operated with a plate potential  of  90 
voila will require a  total plate and 

Fig. I shows standard three-element detector transformer 
'second lhrpp..lpmpnt 

coupled to a 

B+2 A— 8— C+ 8+3 8+1 
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Looking down on top of chassis, the layout of colt, valves end condenser 
can he seen. 

screening grid current of about six mil-
liamperes. 
This means then that to obtain our 

increased power output of 150 milliwatts 
we have increased the plate current re-
quirements of our receiver from 11/2 mil-
liamperes to 61a milliamperes. Further, 
as the "A" battery current for the pen-
tode is .2 amperes we have reduced the 
useful life of our accumulator "A" bat-
tery from 200 hours per charge to around 
70 hours per charge. 
Naturally, because of  the  increased 

current drain, we shall find it more eco-
nomical to use the heavy duty type of 
13" battery and because of the use of a 
pentode we shall require a "B" battery 
voltage of not less than 90. On the sur-
face it would seem that the pentode 
valve has thrown our "B" battery set 
from the high pinnacle of economical 
operation which it enjoyed into the pit 
of high operating costs and has not com-
pensated for the change by any substan-
tial advantages.  This is not really the 
case as the following exposition is in-
tended to show. 
In the first place, with small receivers 

such as these we require every bit of 
amplification  we can obtain, and  the 
use of the pentode certainly increases 
the useful  range of  the receiver  by 
boosting the strength of stations which 
normally would not be receivable. Sec-
ondly. the day of the headphone receiver 
has definitely passed, and in order to 
obtain reasonable  tone  quality  and 
sufficient output from the loud speaker 
we must employ  a valve which  is 
capable of delivering a reasonable power. 
As previously pointed out the pentode 

does this more efficiently  than  the 
triode valve, and enables us to obtain 
the best results with a reasonably eco-
nomical "B" battery consumption. Defi-
nitely the second circuit (Fig. 2) is a dis-
tinct advance on the first.  From the 
constructional viewpoint, it is no more 
difficult than the straight two valve re-
ceiver, although the increased cost of 
the pentode and the necessity for heavy 
duty type "B" batteries will call for a 
greater cash outlay. 

Sereen Grid Detectors 

The third circuit (Fig. 31 shows the 
use of a screen grid detector valve in 
place of the three element tube, and 
retains the pentcdo as an audio fre-
quency amplifier. For the sake of clarity 
me  have  retained  the  transformer 

method of coupling these two valves, 
although better tone quality will be ob-
tained from the use of resistance coup-
ling. The screen grid detector is gener-
ally known to be more sensitive t weak 
signals than is the triode, and for this 
reason is used to increase the useful 
range of the receiver. 
However, because tor tone reasons we 

are compelled to use resistance or some 
similar form of coupling between the 
detector and the audio valves, the actual 
amplification of the two valves is no 
greater than that of the three element 
detector and the pentode. The reason 
for this is that whilst the average audio 
frequency transformer has a step up 
ratio of 311/2 to 5 the resistance coupling 
stage has at best only a step up ratio 
of 1, and generally has a step down 
ratio of 1 to 3/4 . 
Another  nasty  complication  which 

occurs with the screen grid valve when 
used as a detector is the difficulty of 
obtaining a reliabln control of oscilla-
tion. If the reaction coil is sannected 
in the plate circuit a careful adjustment 
of the screening grid potential is neces-
sary to get smooth control of oscillation, 
and even then the disturbing phenome-
non of "fringe howl" often makes its 
appearance and spoils results.  If the 
reaction coil is connected in the screen-
ing grid circuit there is always the lia-
bility of upsetting the stability of the 
valve by the sudden potential changes 
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which take place during the change from 
a non-oscillating to an oscillating condi-
tion. 
The plate current consumption of the 

screen grid detector valve is about the 
same as that of the three element valve, 
so that this point does not come into 
our consideration of the advantages and 
disadvantages of the screen grid tube 
as a detector. 
To sum up. we may say that where 

extreme sensitivity is required from a 
two-valve receiver the screen grid de-
tector is a decided advantage. The dis-
advantages are those of obtaining stable 
operation. 
Having dealt with the theoretical side 

of the problem, we now shall set out the 
constructional points which should be 
followed in building a receiver which 
employs any of the three circuits dealt 
with. The main point to bear in mind 
is that the circuits have been so ar-
ranged that it is possible to change over 
from one to another merely by using 
the required valves. 
The design of the receiver follows 

modern practice in that an aluminium 
chassis is used on which to mount the 
various parts.  This  chassis  is made 
deep enough to permit the audio trans-
former to be mounted underneath and 
thus to confine all the wiring (except 
the two leads to the tuning condenser) 
to a place where it will be out of sight. 
The result is an exceptionally "clean" 
looking receiver, in which only the tun-
ing condenser, the tuning coil, and the 
two valves are visible on the top of the 
chassis. This chasms form of construc-
tion has another advantage in that it 
simplifies thc wiring and keeps all vul-
nerable parts away from dust and mois-
ture. 

Making the Chassis 

The chassis itself is made from a sheet 
of 16 gauge aluminium measuring 12 
inches in length and 12 inches in width. 
It is bent on each of two sides to provide 
the three inch side of the chassis. The 
result is a ehassis measuring 12 inches 
in length, three inches in height, and 
six inches in width. The open ends are 
closed by means of two wood blocks 
measuring 31.4i inches in height, 6 inches 
in length and  inches in thickness, 
which are secured to the chassis by 
means of wood screws. 
The tuning coil should be made by the 

set builder to the following specifica-
tions:—The former is of two inches in 
diameter and 41a inches in length. Start-
ing at a point about quarter of an inch 
from one end, a winding of 23 turns of 
26 gauge d.s c. wire is laid on. Separated 

Fig, 2' shows a twO-vahe oirenit,  w..ing  1 peniodo in iii,, audio slag,'. 
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An  underneath  photoeraph of 
the chassis shoscing the place-
ments of  union.'  components. 

from this winding by quarter of an inch 
is the grid winding (L2) of 65 turns of 
26 gauge d.s.c. wire.  Separated from 
the end of L2 by a further quarter of 
an inch, the reaction winding L3, con-
sisting of 25 turns, is laid on. The coil 
is then provided with a pair of brass or 
aluminium brackets attached to the bot-
tom (reaction coil) end of the former to 
permit it to be mounted to the chassis. 
The leads from the coil are taken down 
inside it. through a suitable hole in the 
chassis, where they are connected to the 
various parts of the circuit. 
Referring to the circuit diagrams it will 
he noticed that a point marked X is in-
cluded in each of the plate leads to the 
audio frequency transformer. This is to 
indicate a radio frequency choke coil. 
which may or may not be necessary. 
With the particular transformer we em-
ployed in the original receiver a choke 
was necessary, and it can be seen in the 
under chassis view of the finished set 
mounted between the detector valve 
socket and the midget reaction conden-
ser C3. 

Wiring Details 
Now that the constructional points of 
the receiver have been dealt with, we 
shall detail the wiring of the receiver. 
For this purpose we take the simplest 
of the three circuits (Fig. 1) and later 
make the necessary amendments which 
will permit the set builder to use the 
circuits of Figs. 2 and 3. 
Before dealing with the wiring it 

would be as well if we explained the 
connections on the tuning coil LI, L2, 
and L3. The top winding of 15 turns 
is Li and the start of this winding shall 
be known as the E lead. The end of 
this winding is to be known as the A 
lead.  The 65 turn winding L2 is the 
grid wlnding.  The end of L2 nearest 
to LI is to be known as the G lead. 
The other end of L2 is to be known as 
the F lead. The third winding. U. is 
the reaction winding.  The end which 
is nearer to L2 is to be known as the 
B-I- lead, and the other end of L3 is 
to be known Ls the P lead. 
Start the wiring of the receiver by 

connecting the A lead on LI to he 
aerial terminal on the receiver. The E 
lead is connected to the earth terminal. 
The G lead on L2 is connected to one 
lug of the grid condenser C2 and to 
the fixed plate terminal on the tuning 
condenser. C2.  The °the:- lug on .he 
grid condenser C2 is connected to the 
G lug en the socket VI.  From this 

point on the socket of VI a lead is 
taken to one side of the grid leak R. 
The P lug on the socket of VI is con-
nected to the P lead on the reaction 
winding.  L3.  The  B+  lead  on 
this winding is connected to the fixed 
plate terminal on the 23 plate midget 
condenser, C3.  The moving plate ter-
minal on this condenser and the moving 
plate terminal on the tuning condenser. 
Cl. both are connected to the earth 
terminal, as is the F lead on the coil L2. 
From the P lug on the socket of VI 

connect a wire to the P terminal on 
the audio transformer T. The G. terminal 
on this transformer is connected to the 
G lug on the socket V2. The P lug on 
this socket Is connected to one of the 
loud speaker terminals. The other loud 
speaker terminal carries the B+2 bat-
tery lead. The B4- terminal on the audio 
transformer T carries the B+1 battery 
lead. 
A wire is soldered to the A plus lug 

on the socket V2, and is connected to the 
corresponding lug on' the socket VI. To 
this same lug on VI is connected the 
remaining terminal on the grid leak R 
The A battery positive lead is soldered 
to the A+ lug on the socket of VI. From 
the A— lug on VI a lead is taken to 
the earth terminal on the receiver. An-
other lead is taken from this lug to the 
A— lug on the socket V2. The comm -A 
lead to which are connected the A—. 
B—. and  battery terminals is sol-
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dered to the A— lug on VI. The lead 
which connects to the C battery nega-
tive is attached to the C— terminal on 
the audio transformer T. 
If a radio frequency choke is necessary, 

in order to make the receiver oscillate 
easily over the whole tuning range, it 
should be connected between the P lug 
on the socket VI and the P terminal 
on the transformer T. These two points 
are at present connected by a wire. 

Pentode and Screen Variations 
So much for circuit No. I. If it is 

desired to employ a pentode valve  in 
the audio frequency stage we have only 
one wiring alteration to make.  That 
is the connection necessary between the 
loud speaker terminal which connects 
to B-4-2 and the screening grid of the 
pentode valve. 
The valve may have the  screening 

grid connection on the side of the socket 
in which the change will be easy.  On 
the other hand it may be fitted with a 
five pin base, in which case we must 
change the socket of V2 to a UY socket 
and connect as follows:—A + and A — 
to the two F, Filament, or Heater lugs; 
the G terminal of the  audio  trans-
former T to the G lug; the plate lead 
to the L.S. terminal to the P lug; and 
the B+2 lead to the LS, terminal to 
the C lug on the socket as well as to 
the 1.s. terminal. 
The further alterations necessary if a 

screen grid detector is employed are 
governed by the type of valve used. If 
the s.g, tube is of British or Continental 
manufacture its plate terminal will be 
on the top and the oniy alteration neces-
sary will be to connect the P lead from 
1.3 and the P terminal of T to the plate 
terminal on top of the valve instead of 
to the P lug on the socket of VI. The 
P lug on VI will now carry the B-1-3 
lead for the screening grid supply volt-
age. 
If the s.g. valve is an American type 

the grid terminal will be the "pip" on 
the top of the valve.  To this must be 
connected the lug of . C2 and the ter-
minal of R which previously were con-
nected to the G lug on the socket VI. 
This G lug now will carry the BI-3 
lead. 
Any, or all of these three circuits 

given above can be depended upon to 
give first-cla SS results, and require the 
minimum in S'A." "B" and "C" battery 
power. Although Mullard 2-volt valves 
have been used as the basis of calcula-
tion, it is possible to substitute with 
either four or six volt Cossor. Mullard, 
Osram or Philips valves. 

Fig. 3 incorporates a screen grid detector in conjunction %%MI a pentode output. 
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Method  of wiring aerial 
to grid coupler with a 
transposed system. 
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To 
TRANSMISSION 

CINE 

Try Transposed 
Lead-Ins 

They 

W HILE considerable attention has 
been given to the design and in-
stallation of the short wave re-
ceiver, most experimenters have 

been satisfied with aerials of contrast-
ingly low efficiency.  It was with this 
purpose in mind that engineers have de-
signed a transposed antenna system to 
overcome this inadequacy.  They at-
tacked the problem from three different 
angles,  First, the use of better aerial 
wire; second, the design of a pickup 
system favorable to the short waves, 
and, third, the elimination of noise pick-
up by the lead-in, thus improving the 
signal-to-noise ratio. 
While this system was designed prim-

arily for short wave reception. its noise 
reduction properties are effective on the 
broadcast frequencies and will provide 
usual reception where ordinarily the sig-
nal would be lost in a barrage of man-
made static. 
Two hundred feet of antenna are suf-
ficient for a doublet or any modified 
doublet of average dimensions. The ex-
act dimensions can best be determined 
by the space available and the direction 
of reception desired. 

Reception la Directional 
The horizontal doublet receives best 
from the two directions at right angles 
to the direction in which the wire is 
stretched.  If the wire runs north and 
south, signals  will be  received best 
from the west and east. When the an-
tenna is tilted  the directional prefer-
ence is "bent" toward the lower end. 
The doublet antenna provides signal 
response on signals of a wave length 
which has a certain relationship to the 
length of the top portion of the an-
tenna  This characteristic is practic-
ally unaffected by the transposed trans-
mission line lead-ii,.  For best results 
on a given wave-length the lengths of 
the two lops of  the aerial should be 
one-quarter of the wave length one de-
sires to listen-in on. Thus, for the 80 
meter band the double portion of the 
antenna  will have overall dimensions 
of approximately 125 feet and a 40 meter 
band about 63 feet. However. the 80 
meter band will provide excellent re-
ception on the 40 and 20 meter bands 
due to harmonic conditions.  However. 
the reverse is not true. A doublet tuned 
to 20 meters will not show peaks at 
40 or 80 meters. 
The main points to be carried in mind 

in erecting a modified or folded doublet 
are that the space partially enclosed by 
the two sides of the antenna system is 

reduce interference and help to eliminate 

noises on the short-wave bands. 

By "S T ATIC" 

noise free, and the transposed lead-in 
be connected as high as possible.  Re-
member, the principle involved is to 
erect the antenna pickup system in a 
noise-free area and contiect to the re-
ceiver, by means of  transposed trans-
mission line, which has no pickup and 
which, therefore, can be run through 
the noise areas. 
If metal masts are used, the insulators 

should at least be 20 feet from the 
pulleys. 
It also must be remembered that the 
transposed transmission line should not 
be twisted. Except, in the case of turn-
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Practical and diagrammatic In-put 
circuits. 

"ng corners it should remain in one 
plane. No shielded wire should be used 
n the transmission line. and the dis-
once between the  lower end of the 
transmission  line  and  the  antenna-
ground earth on the receiver should not 
be longer than eight feet. The shorter 
this distance the better. 

Coupling to the Receiver 
The simplest method of coupling, and 

one which will be effective on many 
short wave receivers is to connect the 
transmission  line to the antenna and 
ground terminals of the set. The use of a 
ground is not needed. 
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TO roues t 

System employed 
to give Insulated 
cross-at ers. 

Where operation  without a ground 
results in lack of stability,  this can 
usually be corrected by lowering the 
screen and plate voltage  of the set 
slightly.  When this is not practical or 
effective, and in cases where hum is in-
troduced by the removal of the ground 
connection,  resort  is made to other 
methods of coupling.  The simplest of 
these employs the doublet coupler. Such 
a coupler is mounted inside the receiver 
close to the antenna and ground posts. 
In this case the ground post on the re-
ceiver is grounded. 
The effectiveness of the antenna lead-

in and input system as a whole can be 
increased by "impedance matching" or 
changing the values of the resistors for 
different  frequencies.  The following 
values indicate the hest resistance un-
der average  condition: — For a wave 
length of 40 metres the resistance should 
be 150 ohms in each leg, for 80 metres 
200 ohms, and  for  general  coverage 
about 300 ohms. 

Best to Use Coupler 
In some instances best operation is 

obtained when the transposed transmis-
sion line is coupled to the set by means 
of a special coupler and connected to 
the lead-in by means of a flexible twist-
ed pair and inserted -inside the first grid 
coil where it functions as the antenna 
primary. The ground remains connected 
to the receiver ground post, and not to 
the transposed lead-in or new primary. 
It will be observed that the principle 

involved  in the various  methods of 
coupling  with  receivers  requiring a 
ground connection for stability or burr 
reduction, is to isolate the antenna coil 
or circuit from the ground, yet leav-
ing the ground connected to the rest 
of the receiver.  In many instances it 
will be nossible to wind a separate pri-
mary  over the secondary, using  the 
same number of turns as the original 
primary or to  break the connection 
between the grounded end of the pri-
mary and the ground post or any other 
grounded portion of the receiver.  No 
other connection to the ground should 
be broken.  The transmission lead-in is 
then connected to the antenna post tine 
the free end of the primary coil. The 
ground is connected, as usual, to tht 
ground post on the set. 
Some short wave receivers have ape 

rial aerial input circuits, so they may 
be used with an ordinary aerial or the 
highly  effective doublet,  merely  by 
changing the position of the primary 
lead. 
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ShortWave Coil Data 
Particulars  of  tuning  conderiger 
capacities and  yell  winding details 
which will help you to get the most 

from your S.W. set. 

a OT the least of the troubles encoun-
tered by newcomers to the fascinat-

ing realm of short wave reception is the 
selection of suitable  tuning condensers 
and coils to  cover the various wave 
bands.  Although it is possible to tune 
a short wave receiver with a standard 
.0005 rnfd. capacity condenser, it is gener-
ally accepted that such a tuning con-
denser  cramps the tuning  (because a 
large frequency change takes place for a 
small dial movement of the condenser). 
and lowers the enicieney of the receiver 
tremendously.  Actually  the  very 
smallest tuning condensers, midgets hav-
ing a maximum capacity of about .0005 
odds. (50 micro-micro-farads), give best 
results. 
The drawback to the use or such tiny 
condensers ie the  small  wave range 
covered with each coil so that seven or 
even ten coils may be required to cover 
the wave band between 15 and 90 metres. 

Full coil details for the various wave bands are given in this drawing, obirli 
also shows the degree of spacing between each winding. 

The generally used  tuning  condenser 
capacity is .00015 or .00016 mfds., which 
permits the tuning range to be covered 
with a MaXiMUM of four coils and at 
the same time makes tuning easy and 
keeps the efficiency of the tuning cir-
cuits high. 
In the past valve base coils have been 

extremely popular, but, with the manu-
facture of cheap and efficient formers of 
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special type, these makeshifts have dis-
appeared. and the majority of short wave 
coils are today wound on ribbed bake-
lite formers of the type shown in the 
accompanying illustration. 
The diagram also gives coil winding 

data for the complete wave band from 
16 to 200 metres. and provides a gener-
ous overlap between each coil so that 
no stations are likely to be missed. 

The MUSIC MASTER BATTERY FOUR 

(Continued from page 31) 

interfere with neighboring sets when it is made to oscillate 
need be entertained. 

The use of a radio frequency amplifying valve V1 effectively 
prevents the receiver from radiating the local oscillations 
which are generated when the plates of a are brought fully 
into mesh. As a guiding rule, when once the station has been 
tuned in, rotate the plates of C3 as nearly towards the "full 
out" position as possible. in order to get the greatest clarity 
of reception. 

Battery Requirements 

"The Music Master" requires for its operation two 45-volt 
"B" batteries, which are connected in series. A 15-volt "C" 
battery and a 2-volt "A" battery are also required. The  
batteries should be of the heavy duty type, or even of the 
triple capacity type. 

The advantage of using high capacity "B" batteries is that 
they last more than proportionately longer than the light 
duty, small capacity batteries. The "A" battery may consist 
of a 2-volt 20 ampere hour accumulator, or, if the difficulties of 
battery recharging are too great, may be made up of two 11/2-
volt dry cells connected in series. As these cells will deliver 
3 volte, it will be necessary to connect a fixed resistance of 21/2 
ohms in series between the "A" negative battery lead and the 
negative terminal of the "A" battery. 

The "C" battery should haie the C-1 lead connected to 
its 3-volt negative terminal, and the C-2 lead connected to 
its 10½-volt negative terminal. 

When using the receiver, always be rure to use these "C" 
battery voltages when a 90-volt "B" battery is used. 

In view of the comparatively high cost of battery power it 
is imperative for the set owner to watch carefully the con-
sumption of his receiver.  Always be sure to switch the 
receiver oh when not in use.  Another important saving in 
battery consumption is achieved by always keeping the vol-
ume of the receiver down to reasonable limits. As the power 
Output (volume) is increased, so is the battery current drain. 

The moral, of course, is always to keep the volume of out-
put within reasonable limits, and thus obtain he best service 
from your "B" batteries. 

What "The Music Master" Has Done 
The results obtained with this receiver have been remark-
able. A series of tests, on all types of aerials, and under all 
kinel of receiving conditions, have proved that the set is 
capable of consistent loud-speaker strength daylight receptien 

An underneath view ut the Music Master Battery 
Four Illustrates lite various  positions  of  valve 

sockets. etc. 

over distances exceeding 300 miles.  At night the range is 
Australia-wide, even the Western Australian "A" and "B" 
clam stations being tuned in at full speaker strength. 
The night range of the set is really remarkable, for, in 

addition to regular reception of the majority of Australian 
"A" and "B" class stations, such internationals as JOAK, 
JODK, JOCK and JOCK (to mention some of the identifiable 
Japanese broadcasters). KERN. Manila. and (more weakly) the 
Indian broadcasters, have been consistently received. 
Used under the average country conditions, the receiver is 

highly selective. and withal easy to tune.  Its tone quality, 
considering the limited power available, is excellent. 

The Coils 
Although the other components play an important part in 

this receiver the tuning coils arc the key stone on which its 
performance rests. If these coils are not properly made all 
the good work in other directions of the set's construction will 
go for naught. 

The main coils LI and L3 each consist of 100 turns of 26 
gauge d.s.c. wire wound on a 11/2 inch diameter former. Each 
winding is spaced so that 44 turns of wire go to each inch of 
winding length. Ll is tapped at the 85th and 95th turns from 
the start of the winding, Over the earth end of L3 a sheet rif 
paper or other insulating material is wrapped, and over this is 
wound 30 turns of 26 gauge d.s.c. wire to form L4. Note that 
L4 is close wound and in the reverse direction lo Ll., L2. and 
L3. The r.f. primary L2 consists of 60 turns of 26 gauge d.s.t. 
wire close wound on a 1% inch diameter former which slips 
over 1.3. 
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The Pentagrid Battery Five 
(Continued from Page M) 

pin jacks. The other pick up pin jack 
Ls earthed to the chassis.  The plate 
connection on the audio transformer 
AFT is soldered to the plate lug on the 
socket of V3, as is one lead of the .001 
mfd. condenser C7.  The other lead on 
C7 is earthed to the chassis. The B plus 
connection of AFT goes to the B plus 
maximum lug  on  the  loud  speaker 
socket, to which, also, is soldered one 
lead from the .5 nlid. condenser C5. The 
other lead on C5 is connected to  the 
chassis. The grid connection on AFT is 
taken to the gsid lug on the socket for 
V4. 
The plate and cathode lugs on V4 are 

joined together and connect to the plug 
on the class '13" transformer BFT. The 
C minus connection on AFT is soldered 
to the C minus 1 lug un the battery 
cable strip. The B plus connection on 
the class "B" transformer BFT is taken 
to the B plus 1121/2 volt lug on the bat-
tery cable strip.  Join one G lug on 
BFT to No. 1 grid lug on the socket for 
V5.  Grid No. 2 lug on this socket 
carries the other G lead to the trans-
former. The C lug on BFT is taken to 
the C minus 2 lug on the battery cable 
strip. 
From plate No. 1 lug on the socket 

for V5 run a lead to the P lug on the 
loud speaker socket and connect the G 
lug on this socket to Plate No. 2 lug 
on V5. Join the two filament lugs (one 
of which is carrying the B plus max. 
lead from the anode grid, modulator 
plate. Intermediate plate and detector 
plate) and take a lead from them to the 
B plus maximum lug on the battery 
cable strip. It is necessary now only to 
attach the necessary battery leads to 
the solder lugs on the battery strip to 
complete the wiring of the receiver. 

The First Try-Out 

For the initial test of thc receiver at-
tach the aerial and earth leads and plug 
in the loud speaker, and the valves. 
Attach the grid clips on VI and V2. 
Next hook up the "A" and "B" batteries, 
the various leads for the latter being 
. connected In accordance with the volt-
ages shown in the schematic diagram. 
Connect the C minus and C plus leads 
to the -C" battery and also take the C 
minus 1 lead to the 15 volt negative tap 
on the "C" battery. For initial tests we 
can connect the C minus 2 lead to the 
positive terminal on the "C" battery. 
On switching on the receiver all the 

'usual symptoms of "alive-new" should 
be evident. If not either a mistake has 
been made in the connection of the bat-
teries or loud speaker, or the receiver is 
wrongly wired. 
Assuming that the set appears to be 

operating correctly, rotate  the tuning 
dial until a low wave length station such 
as 3AW or 7UV can be heard.  SAW 
should come in at about 10 on the dial, 
when the trimmer on the oscillator sec-
tion of the gang  condenser (G2)  is 
screwed about half in.  If the station 
comes in at a higher dial reacting than 
this, reeluce the capacity of G2 by un-
scres mg the trimmer. 
VI' .th SAW at 10 adjust the trimmer on 

1. e Cl section of the gang condenaer 
Instil loudest signals are obtained. This 
adjustment is best carried out by re-
ducing the sensitivity of the receiver by 
means of the volume control as each 
fraction of a turn of the trimmer in-
creases the volume  from its original 

leveL The idea is of course that it is 
easier to get a definite adjustment on a 
weak signal than on a very loud one. 
Do not do as one misguided enthusiast 
did and attempt to reduce the volume 
by moving the tuning condenser plates 
whilst he was attempting to line the re-
ceiver. 

Lining Up On the Fodder Condenser 

When once you are satisfied that the 
peak has been reached on the lowest 
wave length on which  a reasonably 
powerful station can be received (inci-
dentally try and pick a station which 
does not fade too much), tune up to 
2C0 and adjust the padder condenser. 
This operation is carried out by first 
screwing the gadder hard down and then 
slacking it off for about 21/2 turns. With 
a long-handled screwdriver try increas-
ing or decreasing the capacity of the 
padder by a fraction of a turn at a time, 
at the same time rocking the gang con-
denser by turning it back and forward 
over a few degrees for each adjustment 
of the padder.  A point will be found 
at which loudest signals are received, 
and when this is definitely discovered by 
a further check with reduced volume we 
can consider the set to be lined on the 
top a the band. 
During this cheek of the padding con-
denser adjustment, be sure to remove 
the ssrew driver, after each alteration 
of the condenser's capacity or false re-
sults will be talstained. 
After the padder has been satisfac-

torily adjusted, tune again to the bottom 
end of the dial to 3AW, or the lowest 
wave-length station on which the set 
was first lined, arid readjust the trim-
mer on the Cl section of the gang. Do 
not on any account touch the oscillator 
tuning adjustment at this stage. 
The alignment of the receiver should 

not take even the novice more than 
about half an hour.  It is worth while 
taking time with this job, for on it will 
depend to a large extent the successful 
operation of the receiver. 

Operation of Class B Audio Amplifier 

Now the next point for censidei stion 
is that of the Class "B" stage.  If the 
19 is operated with zero bias the tube 
will take a static plate current of 10 
milliamperes total.  If it is operated 
with 41/2 volts negative bias this cur-
rent will fall to 1.3 milliamperes.  The 
saving is important, but the set user 
will have to decide for himself whether 
the increased distortion at the low signal 
levels wriich takes place when the tube 
is negatively biassed is offset by the 
saving in "B" battery consumption. 
Another thing is the type of aerial re-

quired with the receiver. As this super-
het employs no r.f. stage and depends 
for its signal pick-up on the sensitivity 
of the modulator, it is necessary to feed 
as much signal into the first tube as pos-
sible if we are to provide sufficient power 
to driee the Class "B" output stage. As 
a matter of fact we discovered in our 
tests in a Melbourne suburb that be-
cause of the relative inefficiency of our 
aerial system we were unable to get 
anything like sufficient punch from 6WF 
to kick the Class "13" tube over. 
In these circumstances we suggest a 
good long aerial, one perhaps up to 100 
or 150 feet in length, arid coupled to 
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the receiver through a .00025 mfd. con-
denser. As long as the signals get into 
the set they will soon advertise their 
presence. This brings up another pcint. 

Alternative Detector 
• 

With a long aerial, and consequently 
greater signal Input. It becomes possible 
to overload the 30 detector.  For this 
reason in Fig. 2 we have shown the cir-
cuit modifications necessary for convert-
ing the 30 to a plate detector.  The 
grid lead and condenser are removed 
and  the pick-up is changed over to 
feed  through the  secondary of  IF2. 
Naturally the pick-up points must be 
bridged when the set is operating on 
radio. The series resistance ts a 100,000 
ohm, one, and by-paas condenser CP 
may be .1 mid. The C minus lead con-
nects to either 6 or 9 volts negative. 
This arrangement gives better tone buf 

lower detector sensitivity.  Hcwever. it 
is particularly useful in localities where 
the signal inputs are likely to be large. 
The performance of the receiver, con-

sidering the economy of tubes, is re-
markably good.  All the national sta-
tions except 6WF were brought in at 
full speaker strength on a short indoor 
aerial, the selectivity was of a high 
crder, and the tone at the high volume 
levels was better than that of many a.c. 
receivers with which we have come in 
contact. 

Two-Valve Short Wave 
(Continued from Page 11) 

After winding, the  coils should  be 
dipped in a pan of hot paraffin wax 
which, besides holding the windings in 
position, will present the access of mois-
ture to the windings. The use of double 
silk covered wire Ls to be recommended 
if the coils are not dipped, as cotton 
covering tends to absorb moisture, the 
resultant loss often becoming consider-
able, particularly in humid atmosphere. 

Components 

Cl. Midget  tuning  condenser.  7 
plates or 22 plate double spaced 

C2. Midget reaction condenser, 9 
plates. 

C3. Mica dielectric grid condenser. 
.00015 mid capacity. 

CA.  Two  or  three  plate  midget 
aerial coupling condenser. 

CB. Small Torch Type bias battery. 
RI. Grid leak resistance 3 meghoms. 
R!. fringe howl resistance 200,000 

o lints. 
'1'. Audio Frequency Transformer 
SW. filament snitch. 
VI. dectertor valve. 
V2. amplifier valve. 
RFC radio frequency choke. 

Operating the Set 
Connect the A battery of a voltage 

suitable for the type of valves used in 
the set, and 60 volts positive from a B 
battery, or to the 60 volts terminal of a 
B eliminator which is known to give 
good silent output. 13 negative connects 
to the A negative terminal. 
Connect a good aerial to the aerial 

terminal of the set, and the earth lead 
to either A battery terrninaL Very often 
an earth lead will be unnecessary, par-
ticularly when using A and B batteries. 

(Continued on page 41) 
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Use Only PROVED 
Components in Your 
Battery Set! 

CHANEX (Metallized) 
SILENT RESISTORS 

i,re also fully recommended for 
constancy of value and noise-
less operation under all working 

conditions. 

M Ml Radio Dealers 

Chanex Can type and Pigtail Condensers 
have definitely established a preference 
with set manufacturers, radio technicians 
and experimenters throughout Australia— 
a preference based on the results of actual 
performance.  Use "Chanex" wherever 
condensers are specified, and be certain of 
absolute efficiency. 

At 

All 

Radio 

Dealers 

FIXED CONDENSER 

Factory Reps.: IL IIECIIT & CO., Melbourne and Sydney. 
These goods are obtainable from all leading distributors of radio parts. 

Interstate Distributors: 
SOUTH AUSTRALIA: W M. T. MATTHEW, 95 Grenlell St., Adelaide. 
WESTERN AUSTRALIA: CARLYLE & CO., MS Hay St., Perth 
LIUEENSLAND: P. II. PHILLIPS, Clock House. Brisbane. 
TASMANIA: W. and G. GENDERS Pty. Ltd.. 69 Liverpool St.. Hobart. and 

53 Cameron St., Launceston. 
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The T.R.F. Battery Frve-Valver— 
(Continued from Page 13) 

join one lug on each of the fix-ed con-
densers CI, CZ C3, C4 and Cl by means 
of a wire which continues to an earth-
ing point on the cheseis. 
The remaining lead on RI is soldered 

to the vacant lug on C5, and a lead ie 
taken from this  lug up through  the 
chassis to connect to the fixed plate lug 
on the Ge section of the gang condenser. 
Note that this particular conneetiun to 
the gang condenser is made  to  the 
trimmer side of the condenser whilst 
all the others are taken to the conven-
tional solder lugs on the opposite side of 
the condenser. 
We now can carry on with the  last 

phase of the wiring which embraces the 
connection of the r.f, tuning stages and 
their associate circuits.  Start by run-
ning a lead from the aerial end of the 
aerial coil LI to the aerial terminal on 
the receiver. The earth terminal is con-
neeted to the nearest earth point on the 
chassis as is the earth end of the aerial 
coil. 
The grid end of L2 carries two leads. 
One of these is that which carries the 
grid clip for the s.g. valve VI, and which 
LE taken  through a hole drilled in the 
top of the coil cen, whilst the other is 
taken out through the bottom of the 
chassis. and then passes through a hole 
drilled near the Cl section of the gang 
condene,er to solder to the fixed plate lug 
on this e-ection.  The earth end of L2 
Ls soldered  to the vacant lug on the 
.5 nifti.'condeneer CI, to which also is 
soldered one lead  of the Mie n ohm 
resistance Rl. 
The G lugs on each of the r.f. sockets 

VI and V2 are joined together and a 
wire is taken from them to the vacant 
lug on the .5 red. condenser C3. thence 
to the Bel.1 volt paint on the battery 
strip. The plate end of 1.3 is connected 
lo the P lug on the socket of Vi. the 
B plus end of this coil being joined to 
the vacant lug on the 2 mfd. condenser 
C4.  From this point on C4 a wire is 
run lei the Bi- end of 1.5.  Another 
wire from ties same point on C4 connects 
to the 13+9  volt point on the battery 
«strip. 
The plate end of 1.5 is connected to 
the P lug on the socket for V2.  The 
grid end of IA carries two leads.  Oee 
of theee connects to the grid clip for V2. 
and is taken through the top of the can 
ir. a similar manner to the grid clip 
lead for VI.  The other lead travels 
through the bottom of the chassie acmes, 
and up through a hole drilled near the 
G2 section of the gang condenser, and is 
soldered to the fixed plate lug on thie 
.section.  The earth end of L4 is joined 
to the vacant lug on CS. to which is 
soldeted one lead of the 100.000 chin 
reeistance 112.  The vacant leads on RL 
and R2 are soldered together. and rec.-
nectecl to the centre terminal  on  the 
volume control VC. 
The grid end of Le caries  a wire 
which travels under the chassis and up 
through a hole near G.3, when it is sol-
tiered to the fixed plate lug on this sec-
tion of the gang condenser.  The earth 
end of Lb is soldered to the  nearest 
earthing  'et 

Tile Initial Test 
Except for the soldering of the battery 

leads to their respective points  on the 
battery strip, the wiring of the receiver 
is completed and everything is set for 
the initial try-out. After attaching  the 
"A" and ''.B"  batteries,  plugging 
velves, speaker, aerial and earth. sweet) 
the set on and tune down to a low wave 
length station such as lAW. 

A rear photograph of the receiver Illustrating  bow the  battery 
cable and aerial-earth terminals are arranged. 

full on position (i.e., as far as it will go 
without eetting up instability), adjust 
the trimmers on G3. G2 and GI in that 
order until maximum strength signals are 
Leing received. If possible, conduct this 
line up in day time, when the strength 
uf the stations is weakest. 
When once the line up has been com-

pleted on the lowest wave length station 
it should not be necessary to touch the 
gang condenser trimmers again, the tun-
ing teeing in line from the lowest to the 
highest wave length stations.  Due  to 
the fact that the design of the r.f. trans-
formers is such that greatest amplifica-
tion is obtained between 4(40 and 3AR, 
it probably will be found neceseary to 
cut back the volume control when tun-
ing over this portion of the wave band 
or the receiver will break into oscilla-
tion.  If a volt meter is han ly it is an 
assistance to be able to che the bias 
voltages on V4 and VS, but fee approxi-
mete settings. of the clips on R3 w ill 

With the volume control almost at the  found to be fairly right for best repro-
duction and lowest "B' battery consump-
tion. 
The results obtained vieth the original 
receiver were excellent, and not  the 
slightest difficulty was experienced in 
Mellecurne in tuning in all the "A" class 
stations and most of the "B's" that were 
on the air. The signal strength obtained 
when using only a 15ft. length of in-
door aerial was far too loud for com-
fortable reception, and serne of  the 
more powerful "A" class stations, notably 
ECO, 5CK. and. later at night. SWF. ac-
tually overloaded both the audio stages 
and the loud speaker. 
The selectivity is of a high order, al-

though not as good as that of a modern 
euper-het, but still should be more than 
sufficient for most country areas. Taken 
all round,  the  "T.R.F. Battery Five" 
is a first-class eel which is simple to 
build, eeonomicel in operation, and cap-
¡hie of good tone quality and range. 

Tw o-V al v e S h ort-W a ve—  (Continued from Page 12) 

The use of an eliminator, however, gen-
erally requires the use of a good earth. 
With the aerial condenser CA about 

an eighth of the way in, turn the re-
action condenser plates gradually into 
mesh until a rushing sound (indicating 
detector stage oscillation) is heard. Keep-
ing the detector at the point where it 
just oscillates, commence rotating the 
tuning condenser until carrier waves 
are heard.  A continuous carrier wave 
will indicate a telephony transmission, 
while code signals will be heard in the 
form of ripples with occasional breaks in 
the case of high speed automatic sending, 
or the characteristic hand-sent morse 

signals heard from most code stations. 
Telephony transmissions are best re-

ceived, once they have been found with 
the detector oscillating, at the point 
just before oscillation commences, when 
they will be loudest.  Having received 
a telephony transmission or a modula-
tion code signal, gradually turn the 
condenser CA into mesh, following the 
station down the dial as this is done. 
Alteration to the position of the con-
denser CA will change the dial readings 
of received transmissions so that a de-
finite position  t which oscillation over 
the whole band with each tuning coil 
should be found for each. 

echematirat diagram of the battery % mien of the  two-1,ulte  short-wave 
heattpleme receiver. 
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Countryman's Head 
TMS simPle. but  A cheap battery operated receiver. using the lates t type of 2 

effective. t w o-
valve  battery-  volt valves, that can be used by the farmer to keep in touch 
operated receiver  with current topics.  Its consumption is remarkably low, 

will be found suitable  . 
far the average country resident, who is 
desirous of keeping in touch with the 
news and sports, and at the same time 
derive a certain amount of entertain-
ment at a low cost. 
When designing a circuit for such, it 
is essential lu keep in mind that they 
tlepend upon batteries as the source of 
supply for their receivers, therefore a 
screen grill 2155G and a 210FIF type of 
velves were decided upon. These valves 
are net only far more sensitive than the 
older types, but are also very low in 
battery consumption. 
The circuit described in this article is 

a straight-forward radio-frequency stage, 
fed into a regenerative detector, which, 
in turn. excites a pair of headphones. 
The aerial has been tapped directly to 
the grid coil cf the radio frequency 
stage. giving it an additional boost that 
would be lost if an aerial roil were in-
corporated. 
At this point it may be questioned 
"Why use a radio frequency stage in 
preference to an audio  stage?"  The 
answer is that amplification at high fre-
quency is intredueed into receiving sets 
for the purpose of increasing the re-
ceiving range. At short range, or when 
reception is [join a powerful station, 
very little is gained by RF. amplifica-
tien; but when signals are weak. or fail 
by reason of the eat-remitter and receiver 
working al extreme range, then a suit-
able  RY.  amplifying stage must  be 
added.  And since the model has been 
designed for use in the out-back, it is 
desirable to add an R.F. stage here, in 
Preference to an audio. 

Reasons For Shielding 
This laY. stage should be shielded from 
the detector by means of a piece of 
aluminium, fastened on the chassis sep-
arating one stage from the other. In the 
event of neglecting this shield. a feed-
back or coupling effect will be experi-
enced, resulting in poor reception. 
It is also essential 

to see that all plate 
tad grid  leads are 
kept as short as pOS-
Eible,  otherwise  the 
receiver  will  per-
form  in  the  same 
manner  as  if  the 
shield  was  not  in 
Position. 

In the radio fre-
quency  stage,  lit 
component  a r e 
carrying a high fre-
quency current. 
therefore every part 
in this stage is sur-
rounded  by an  ia-
terialve fi e 1 cl. If 
these are placed so 
as  to oppose  each 

(elite-herat  ' 1 3t• a nsobvious 
' Icz'i of efficiency will 

r . 

Th s better the in-
aulating qualities of 
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hone 2 
By P. R. DUNSTONE 

The List of Parts: 

2 .0005 mfd variable condenseni. CI 
und C2.  (Pilot, A.W.A., Velcol. 

2 UX sub-panel valve sockets, V1 
and V2. (Marquis, A.G.N. Targan, 
Veleol. 

I 23-piale midget  condenser,  C3. 
(Radiokes, Velcro). 

2 1 mid fixed condensers. Ci and 
CO, (Cherie's T.C.C. Dubtlier). 

2 .00025 mid fixed condensers. C4 
and C7.  (T.C.C.  Simplex, Usa, 
Wetlessl, 
1 Switch (H. and M. 
5 Terminals. 
1 Grid leak, 2 mcgohms R. (Carhor-
undum (I.R.C. Silent - Answer. 
Velco). 

1 Radio frequency choke RC. (Vela) 
Itadiokes),. 

2 Pieces of former 2 Inches in dia-
meter. 3 Inches long. 
I Alligator clip. 
1 Reel of gauge 30 D.S.C. wire, 
Soine flex. 
I Chassis, sire depending on parts 
Purchased. 

Machine screws. 

The following valves will be suit-
able for this circuit:-

11F. 
Cossor  215.5.6.  210 HF. 
Muliard PM 12 Ps  P31 1 HL 
flisrain  S 21 HL 210 
Philips  PH 232  PH 230 
R.C.A. UY 232  UX 231 

Circuit at the Cuuntry mares Ilead-Phone 

tire material the more 
readily will the field, 
penetrate 1 h e sub-
stance.  Radio  fre-

quency currents behave in the uppo-
site manner to that of direct currena 
where it is possible to confine D.C. with-
in conductors, high f:aquency will travel 
through almost any insulating medium. 
Therefore, it is necessary to place a piece 
of metal (such as copper or aluminium) 
within the field causing the energy lo 
dissipate itself in the metal in the form 
of eddy currents. 

It may be of interest to the reader to 
learn that a field surrcunding an induc-
tance coil will extend several inchea in 
a receiving set, and as much as several 
feet in a transmitting circuit, 

From the erevious paragraphs the im-
portance of shielding will be seen and. 
when  constructing  this hook-up.  the 
accempliehment of shielding should be 
kipt in mind. 

The most suitable metals for shielding 
ArZ. copper, aluminium and braes.  Foil 
or lead sheets are not suitable for shield-
ing materials. 

Winding the Coils 
In winding the coils, two pieces of 

former will be required, having a dia-
meter of 2 inches and measuring 3 inches 
long. 
One piece of former will be used for 
winding the grid coil Ll for the radio 
frequency stage, while the other is re' 
the radio frequency transformer.  The, 
coil is used for coupling the l'IF. stage 
to the detector stage. 

Commence winding coil Li about one 
inch from the end of the former. Ins 
is the T end.  Put on 66 turns taking 
tappings at the 50th. 55th, and 60th 
turtle, as illustrated in diagram accom-
panying this article. The T and 13 ends 
of the coil should be taken to soldering 
hugs (intoned at one end of the former. 

, The  coils  L2 and 
L3  are  wound  on 
the  remaining piece 
of former. 1,3 should 
be commenced about 

front  one  end 
thereof, and  has  25 
to 30 turn.s  wound 
on it. This coil will 
need  experimenting 
with,  ID  obtsin 
smooth 
In the event of har-
ing placed 30 Linea 
on  the  former  for 
this coil, and it is 
['Mind  that  the  re-
rciver will not oscil-
iate, it will be neces-
eery  to  add  more 
turns to 0,3. or al-
ternatively  increase 
the  voltage  on  the 
alate of the deteeter 
valve 
'The last coil to be 
wound is L2.  This 
should  be  started 
about  aain.  away 
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from L3. and will require 70 turns, with 
a tap (X) taken at the 35th turn. This 
tap is used for coupling the radio (re-
quency stage to the detector circuit. 
Take the four loose leads of this coil 
to soldering lugs at one end of the 
farmer in the same fashion as was done 
on the preceding coil, Li. 
This completes the winding of the 

coils. Attention is drawn to the fact that, 
when wiring these coils into circuit. 
they are wired to have all coils running 
ir. the sanie direction, otherwise weak 
reception will only be obtained, and. in 
the case of L3. no oscillation. 

Reviewing the Components 
The two variable tuning condensers. 

Cl and Cl, should have a capacity of 
.0005 flint  These can be of any make 
provided they are of a solid construc-
tion. 
Te valve sockets are of the.I.IX sub-
panel type. Care should be taken when 

When  Mounting  the parts on the 
chassis care should be taken to see that 
the A positive, aerial, b positive 99. and 
B positive 60 terminals are bushed from 
it-  The A and B negative and earth 
terminale can be fastened direct to the 
chassis. 

Wiring in Words 
Commence by taking a lead from the 

aerial  terminal that is bushed to one 
side of C4.  The other side of this con-
denser C4 is joined to a piece of flex 
and an alligator clip.  This clip is con-
nected to one of the tappings on Li 
coil.  The correct one will be deter-
mined when the receiver is put into 
operation. 
The beginning of LI coil is taken to 
the grid terminal of Vl. and to the fixed 
plates of Cl. The other end of Li is 
taken direct to earth. 
The movable plates of Cl are con-

nected to earth through the medium of 
Ilse chassis. 

A+ 4-3- £  A 

o 
C/ 

»et, 

890 F 1G 

C2 

860 

u  u u 

Wiring slieteh and layout et components lii the Countryman's Headphone Two_ 

purchasing these to see that the valve 
prongs make good contact to the socket. 
otherwise trouble will be experienced 
from foreign noises. etc. 
The radio frequency chokes may be of 

the purchased type, or can be made by 
the builder.  If the builder is desirous 
of making his own R.F.C., the follow-
ing information will probably be of as-
sistance. The parts required are a piece 
of fibre large enough to cut out two 
round pieces. about the size of a penny, 
one ebonite washer about 3-16th of an 
inch thick. and one bolt. Now clamp a 
piece of fibre on either  side  of the 
ebonite washer by means of the bolt. 
and then begin by drilling a small hole 
near the centre to take the beginning of 
the wins through. Continue winding on 
the wire until you have filled the reel. 
Faseen the end in the same fashion as 
the beginning. The gauge of wire used 
is approximately :i3 to 40 gauge D.S.C. 
Having finished this, fit a brass bracket 
on the side of the choke, which is used 
for mounting it to the chassis. 
The midget condenser, which is used 
to control the oscillation in the detector 
circuit, should have 23 plates. If a con-
denser with less plates is used, it will 
be teeential to add more turns to L3 cod 
to compensate for the lose of capacity. 

The screen grid lead of VI is soldered 
to the B positive 61) side of the head-
phone terminals.  This lead is also by-
passed to earth by C5.  The P connec-
tion, which is on top of the valve, is 
joined to the centre tap X of L.2 coil. 
A lead is taken from the T end of 

L2 to the fixed pintes of C2 and to one 
side of Cl. The other side of C7 is 
soldered to one side of R and to the 
grid terminal of V2. The remaining side 
of R is joined to the A positive side of 
the filament circuit 
The B end of L2 coil is soldered to 
one side of CG and to a bushed terminal 
to the rear of the chassis.  This ter-
minal is used for the B positive 90 volt 
connection to the B battery. 
The other side of C6 is taken direct 
to earth. The movable platee of C2 ore 
connected to earth through the medium 
of the aluminium chassis. 
The end of 1.3 coil nearest the T end 

of L2 coil is connected to the P ter-
minal of the detector valve socket V2. 
The remaining end of this coil is joined 
to the fixed plates of C3 and to one side 
of RC.  The other side of RC is sol-
dered on to one side of the phone jack. 
The remaining terminal on the phone 
jack is joined to the terminal mounted 
at the rear of the chassis for B positive 
60. 

BA 1 1ERY SETS 

If the builder is not desirous of using 
a single circuit jack it will be quite in 
order to use two terminals in its place. 
The movable plates of C3 are con-

nected to earth through the chassis. This 
leaves only the filament circuit to he 
wired, to complete the wiring. 
The A negative filament terminals of 

VI and V2 are taken direct to the chas-
sis, a'bile the A positive sides of these 
two valve sockets are joined to one side 
of the switch S. The other side of this 
switch is connected to another terminal 
at the rear of the chassis and is used 
for the A positive battery connection. 
The remaining terminal that is mounted 
direct to the aluminium chassis is used 
for the A and B negative battery con-
nections. 

Operation  ' 
To put this model into operation two» 

43 volt B batteries and one 2 volt A 
battery will be required. Connect the 
batteries as shown in the schematic dia-
gram. The aerial, earth and headphones 
should be joined to their respective ter-
minals on the receiver. 
Connect the alligator clip to the tap-

ping nearest the T end of LI. This tap-
ping will do for a start.  It may be 
necessary afterwards to alter this clip' 
to one of the other two tappings, the 
correct tapping being found by experie. 
ment. 
Switch the set on. Rotate C.3 contrail 

and see if the receiver can be made to 
oscillate. Having seen that the receiver 
will oscillate. rotate Cl and C2 controls 
until a station is heard, then adjust C3 
until the greatest volume is received_ 

EARTH EVERYTHING 
W HEN wiring w receiver, it is almost 
always -wise to "earth" all  large 

metal objects wherever possible.  Al-
though complete observance  of  these 
precautions may often be neglected with 
impunity,  occasions  sometimes  arise 
where R.F. potentials are conveyed from 
one circuit to another in a most puzzling 
and obscure manner by "free" mames 
of metal; the resulting lack of stability 
is most difficult to trace. 
It is unnecessary to  emphasise  the 

need for 'eying down" such compon-
ents as inter-stage  screens,  but  the 
reader's attention may be drawn to the 
fact that several other components may 
be responsible for trouble. In oarticulat 
metal rods used as a link between wave. 
range switches should always be care-
fully earthed, not merely at one !mint 
but between each stage. 

TRIMMING CONDENSER 
ADJUSTMENT 

rieHE trimming condenser of a receiver 
with ganged tuning should always 

be set at the lowest possible caparitY 
value; otherwise, the tuning range of 
the receiver will be restricted to an un-
necessary extent. 
It is often convenient to make the 

initial adjustment more or less at ran-
dom. and, when everything else is work-
ing properly, to return to the trimmers. 
reducing the capacity of each of them 
slightly in steps and "re-ganging" et 
each position. The reason for this pro-

gressive method is that It is possible 
to reduce capacity to too great an ex- . 
tent, with the result that one, or perhaps 
even more, of the circuits Is not cors 
redly tuned. 
As. a rule, it is hardly.sale to lattrtle 
that matching of the circuits is perfect 
if any one of the trimmers is at its 
maximum or minimum setting. 
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RESLER 
538 Battery 
Superheterodyne 

"The Best Set at 
any Price!" 

291101-
Complete with battery 

tester. 

After nearly 12 months of intensive research 
Kriesler produced the "finest" battery Super 
known today— 

ECONOMY —TONE--SENSITIVITY 
and SIMPLICITY 

—never thought possible. 

• High sensitivity — daylight 
reception anywhere. 

• Tone—better than electric 
models. 

• Dynamic Speaker. 

• Lowest noise level. 

• Economy-8-10 M.A. drain 
from "B" supply. 

In fact "THE BEST SET AT ANY PRICE" 

KRIESLER Australasia Ltd. 
Myrtle, Pine and Beaumont Streets, Chippendale, SYDNEY 

'Phone: M4391, M4392 
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RADIO-ACCESSORIES-SLAUGHTERED 
EVERY LINE IS A REAL SNAP 

"B" BATTERIES 
WELL-KNOWN MAKE 
SLAUGHTERED 

3 MONTHS GUARANTEE WITH 
EVERY BATTERY 

Usual  Our 
Price Price 

60 volt heavy , duty  18/  14'6 
45 volt heavy duty  .. 14/6  II/ 
60 volt light duty ..  11./6  8 
45 volt light duty ..  6 9 
15 volt light duty .. .• •• 4/6  3 '6 
9 volt light duty ..  2/9  21 
4ti volt light duty  ..  2/9  2/3 
Buzzer Cells ..  2/6 ea. 2/ 

T O popularise our Accessory Depart-
ment we are offering  staggering 

values in radio accessories. 
Those shown here are just a few of 

the wonderful snaps available. 
Visit our store early and inspect the 

full range. Stocks won't last at these 
prices. 

PHILIPS ELIMINATORS 
No. 3009 

B and C Type  35 
Delivers 120 volts at 23 
Mills. Usual price. 75/.  Ea. (Q) 

MULLARD VALVES 
REDUCED 

PM5x 6 volt type ..  7/6 (Ti 
PM6. 6 volt ..  .  7/6 (T) 
PM3. 4 volt ..  8/6 (X) 
PIVI4Dx, gen. purp. 4 volt .. 8.'6 (X) 
PM4, power ..  8/6 (X) 
P11/116. 6 volt S. Grid  .. 12'6 (T) 
S410. 4 volt S. Grid ..  12 6 (X) 

PHILIPS VALVES 
A409, A415, A609, A615  15/ (T) 
)3605. B405. B205  186 (T) 
B443. Pentode (4 volt)  18/6 (T) 

PHILIPS BATTERY CHARGERS 
No. 1453 

Complete with Valves. 
Suitable for charging any stan-
dard Car or Radio Battery. 

Were 85/-
All to Clear. 

Now 27/6 

METERS 
British Howard-Buter Meters 

sis msit TO FERRANTS 
tin. DIA L  PANEL TYPE. 
0-I  sun. Amp.  Elie tt» 
0-10 Mill. AMP.  4E/  OD 
3.50 MM. Amp.  431  It)) 
3-100 Mili. Amp.  11/ (E) 
12E0 colts, 1000 ohms  61,11 Mt, 
a-soe volts. 1000 ohms  «It 

A.C. Type 3-in. Dial 
3.6 Vallo .  Elie MI 
0-12 Volts (13) 

SPECIAL 
0.300 micro. ampo elie 

SYLVANIA 
171A 
6 Volt 
Power 
VALVES. Ea 

in  9 

PHILIPS 
SEVENETTE 
SPEAKERS 

45/. Ea. 

PHILIPS 
A 21)0 
2 Volt 
Battery 
VALVES 

15/. 

SAXON 
AUDIO 

TRANSFORM-
ERS 

31/2 : 1 
5: 1 

7/-e 

BURGESS 
3 Cell 
FOCUS 
TORCHES 

7/9 (r)  
ca. 

AERIAL 
and 
RF 

COILS 

1 / .  Ca. 

(F) 

JUBILEE 
7.500 

DYNAMIC 
SPEAKERS 
To work  off 

en19/9 
(F) 

PLANET 
PERMAG-
NETIC 

SPEAKERS 
a DYNAMIC 
for a battery 
set.  Uses no 
extra current, 

39/6 (F) Ea. 
BLUE SPOT 66K UNITS 

Compete with Cone 15/-
(F.) 

Specially suited for Battery Sets, as very little power is 
needed to drive it.  Complete with Baffle Board. 

RADIOKES 

23-plate 

MIDGET 

..u.sDENSORS 

4/9 tETa). 

RCA  Valves 

230 

231 ..  14 

232 

233 . 17,6 (T) 

RAD1OKES 

Full 

Vision 

DIALS 

7/6 Ea  

DOUBLE 

Phone 

TERMINAL!' 

4d Ea.  
e 

WET RADIO BATTERIES 
2 Volt 40 amp. with handle ..  ..  6 (F) 
2 Volt 100 amp. with Handle ..  22 6 (F) 
4 Volt 60 amp.. with handle ..  .. 256 (F) 
6 Volt CO amp., with handle ..  IF) 

CENTENARY KIT 
5 valve Super Kit. including 3-gang 

denser, full vision dial, padder condenser. 
Complete set of coils. Intermediates (already matched), 
and free 10 page book of directions for wiring and as-
sembly. Latest type valves. 57. 2A7. 2A5. as and 280 used, 
Definitely the simplest kit on the market for the borne 
builder. 

.50/-ea. 
(T.) 

MAIL ORDERS 
SAXON 6-VOLT 

6 Volt type, to  work with 
BATTERY set using a 6 volt 
battery.  A REAL DYNAMIC 
for a Battery set. 
10M. cone, Deep Base  Note 

31/6 (Q) 
8in. cone, Mid Tone, 26/  (Q) 
5in., for use where very little 
space Is available 24/6 (Q) 

Each 

WRITE FOR OUR COMPREHENSIVE CATALOGUE. 

Our Service is prompt 
and sure.  Cash  with 
order.  Freight Extra. 

Phone 2078. 

SPEAKERS 

HE4LIMiS 4a4euw 
K 261- 3 SIVANSTON STREET 

WEST SIDE BETWEEN LITTLE BOURKE  LONSDALE STREETS 
Printed and Published by EDGAR H. BAILLIE. al 185 Balaclava Road, Caulfield. for United Press. -Herald' Buildings 

62 to 74 Flinders Street, Melbourne. Sydney Office, Lisgar }louse. Carrington Street. 


